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Key Learning Outcomes
At the end of this module you will be able to :
1. Explain the key features of the Indian mining sector
2. Discuss various mining methods
3. Discuss the various phases and types of mining
4. Elaborate on the process and regions of marble and granite mining in India
5. List the various mining equipment and the precautions necessary to use them
6. Explain some basic electrical concepts
7. List the duties, responsibilities and key competencies of a mechanic /fitter
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UNIT 1.1: Introduction to Mining Sector
Unit Objectives
At the end of this module you will be able to :
1. Describe the mining industry in India
2. Describe the growth expected in the mining industry
3. Explain the various kinds of minerals available in various parts of India
4. Describe the key workforce requirement in the mining sector
5. List various mining acts, legislation and key bodies in India
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1.1.1 Mining Industry
Minerals are valuable natural resources. They are available in limited quantities on Earth. They
provide the raw materials for many basic industries and are a major resource for our
development.
Mining and mineral extraction in India go back to ancient times. The availability of various type
of minerals in India is lead to development and growth of Indian mining sector. The following
shows mining operations in progress.

Figure 1.1.1 Machine working in mine for extraction of material

India has huge resources of many metallic and non-metallic minerals and mining remained a key
sector
since India's independence. India produces as many as 87 minerals, including:
Ÿ 4 Fuel
Ÿ 10 metallic minerals
Ÿ 47 non-metallic minerals
Ÿ 3 atomic minerals
Ÿ 23 minor minerals (including building and other materials)
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1.1.2 Minerals in India
The following figure indicates the key mines in India and their location in various states of India:
M ineral

States

M ineral

State

Asbestos

Andhra Pradesh

Iron Ore

Andhra Pradesh

Odisha

Chattishgarh

Chattishgarh

Goa

Goa

Jharkhand

Gujarat

Karnataka

Jharkhand

Kerala

Karnataka

M adhyaPradesh

Kerala

Odisha

M adhya Pradesh

M aharashtra

Odisha

Rajasthan

Tamilnadu
Chromite

Andhra Pradesh

Karnataka

M adhya Pradesh

M aharashtra

Odisha

M anipur

Rajasthan

Odisha
Copper Ore

Lead & Zinc

M anganese Ore

Andhra Pradesh

Gujarat

Goa

Jharkhand

Gujarat

Karnataka

M adhya Pradesh

M adhya Pradesh

M aharashtra

Rajsthan

Odisha

Sikkim

Rajasthan

Diamond

M adhya Pradesh

Gold

Andhra Pradesh
Jharkhand

Ruby

Karnataka
Odisha

Sappire

Jammu & Kashmir

Karnataka

Fig. 1.1.2. The key minerals in India

The Indian mining sector employed approximately 23.25 lakh people in 2011-12 across the organized
and unorganized sector (including self-employed). The estimated demand in mining sector over the
period 2014-22 is anticipated to be approximately 2.59 lakh people.
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1.1.3 Mining Acts, Legislation and Bodies
The Government of India has multiple legal provisions and laws to protect the rights of mine workers
and ensure proper mining processes and procedures. These laws are discussed next.

1.1.3.1 Mine Rescue Rules
The Mine Rescue rules, 1985 were framed to provide for rescue of worker in the event of explosion, fire
etc. in mines. These apply to coal and metalliferous underground mines. The rescue Rules provide for
the establishment of rescue stations and conduct of rescue work in mines affected by an explosion or
fine, an inrush of water ir influx of gases to operate under these conditions, services of specially trained
men with special rescue apparatuses are required.

1.1.3.2 The Directorate General of Mines Safety (DGMS)
The Directorate General of Mines Safety, DGMS in short, is a Regulatory Agency under the Ministry of
labor and employment, Government of India. The responsibility for enforcement of occupational
safety, health provisions and welfare of workers in mines, as provided in the Mines Act with the
Directorate General of Mines Safety (DGMS).

1.1.3.3 Indian Bureau of Mines (IBM)
IBM is the principal governing agency responsible for compiling exploration data and mineral maps,
and for providing latest information regarding mineral resources in India.

1.1.3.4 The Department of Mines and Geology
The Department of Mines is responsible for survey and exploration of all minerals (other than natural
gas and petroleum) for mining and administration of the Mines and Minerals and (Development and
Regulation) Act, 1957, in respect of all mines and minerals, other than coal, natural gas and petroleum.

1.1.3.5 Geological Survey of India (GSI)
The GSI is the key agency for assessment of geological and regional mineral resources in India. It
was established in 1851.

1.1.3.6 Central Mine Planning & Design Institute Limited
Central Mine Planning & Design Institute Limited (CMPDI) is a Government of India enterprise having
its corporate headquarters at Ranchi in India. It is fully owned subsidiary of Coal India Limited (CIL). The
function of CMPDI is the consultancy and support for mineral exploration, mining, infrastructure
engineering, environmental management, and management systems, especially to the mineral,
mining and allied sectors.

1.1.3.7 The Marble Development and Conversion Rules, 2002
These rules cover the conservation, systematic development and scientific mining to conserve the
marble resources in India, and to provide a uniform framework for systematic and scientific
exploitation of marble in India. It also provides provisions for employment in mines and adopting
environment-friendly mining methods. There are several other bodies and laws which ensure smooth
operation of mining activities in India.
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1.1.3.8 Skill Council for Mining (SCMS)
The Skill Council for Mining Sector (SCMS), promoted by the federation of Indian Mineral Industries
(FIMI) and supported by Ministry of Mines, was established to develop skill competency standards
and qualifications in Mining sector, benchmark it with national and international standards and to
work with the mining industry.
SCMS aims at training and up-skilling approximately 4.50 lakh people for mining industry including
50 thousand new inductees to make them employable within a period of 10 years.

Exercise-1
Name ﬁve states in India well known for their mineral resources.

Exercise-2
What are the key responsibiliies of DGMS?
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UNIT 1.2: Mining Methods
Unit Objectives
At the end of this module you will be able to :
1. Explain the difference between minerals, rocks and ores and categories of minerals
2. Discuss various types of mines
3. Explain the various phases in mining
4. List some key mining terms and definitions

8

1.2.1 Mining Basics
Let us get familiar with some basic terms:
Ÿ

Minerals: Naturally occurring chemical elements. The following shows examples of minerals.

Fig. 1.2.1. Minerals



Rocks: Compounds of minerals. The following shows the process of forming rocks.

Fig. 1.2.2 Formation of rocks
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The following figure shows examples of rocks.

Fig. 1.2.3 Example of Rock

Ores: Rocks containing minerals or metals which can be recovered and used as resources. The following
shows the process of forming ores.

Fig. 1.2.4 Formation of ores

Fig. 1.2.5 Example of Ores

Artificial Minerals: Created by people in industries. These are not technically minerals but are treated
similarly during processing in factories. The following show some examples of artificial
minerals.

10

Following ﬁgure show some examples of ariﬁcial minerals:

Fig. 1.2.6 Example of artiﬁcial minerals

1.2.2 Types of Mines
Mining operaions can broadly fall under one of the below two categories:
• Surface Mining
• Underground Mining

1.2.2.1 Surface Mining
Surface mining is conducted on the surface of the ground. Surface mining can be of the following kinds:
Open-Pit Mining
Open-pit mining is a type of strip mining in which the ore deposit extends very deep in the ground.
Here, the top layer of overburden is removed leaving a large pit to extract deposits such as coal.
following picture shows an open-pit mine.

Fig. 1.2.7 Open pit mine
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Strip Mining
Here, the overburden is stripped and placed onto an area which has already been mined out. The
following shows strip mining.

Fig. 1.2.8 Strip mining

Quarrying/Cutti ng
This is an open-pit mine to extract stones or rocks such as marble or granite. The following shows a
quarry.

Fig. 1.2.9 Quarry

Placer Mining
This is mining of river deposits for minerals. The following shows placer mining:

Fig. 1.2.10 Placer mining
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Dredging
This is extracing minerals such as gold from sand, gravel, dirt using water and machines. The following
shows dredging:

Fig. 1.2.11 Dredging mining

Hydraulic Mining
This is mining with high-pressure jets of water to remove rocks or sediment to mine minerals. The
following shows hydraulic mining:

Fig. 1.2.12 Hydraulic mining
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1.2.2.2 Underground Mining
This is mining for rocks under the ground. Underground mining can be of these types:
Sub-Surface
mining
Here, mining is conducted underground. The following shows sub-surface mining:

Fig. 1.2.13 Sub surface mining

Drift mining
Here, mining is conducted horizontally underground. The following shows drift mining.

Fig. 1.2.14 Drift mining

Shaft mining
Here, mining conducted verically underground. The following picture shows shaft mining.

Fig. 1.2.15 Shaft mining
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Exercise-3
Diﬀereniate between the following:
1. Underground Mining and Surface Mining

2. Mountain top Removal Mining and Placer Mining

3. Drift Mining and Shaft Mining

4. Slope Mining and Room and Pillar Mining

1.2.2.3 Underground Mining
A mining project is done in muliple phases, from locaing an area with deposits that can be mined,
to closing a mining area. The following shows the various phases in mining:
Exploraion
Mining exploraion is the process of ﬁnding ore or mineral deposits in commercially viable
concentraions. A near accurate esimaion on the volume of mineral deposits is very important
because mining exploraion is a capital intensive operaion. These points should be considered for
exploraion of mining:
• Determining volume of deposit
• Surveys
• Field studies
• Drilling test Boreholes
• Exploratory excavaions

Figure 1.2.16 Exploration of mine
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Development
Site preparation is a key planning process in creating access to the mine and its development to ensure
efficient extraction of ore. Following are the points for development of mine:
Ÿ Construction of access road
Ÿ Site preparation and cleaning

Figure 1.2.17 Cleaning and preparation mining site

Ore Extraction
It is the process of extraction of ore from mining with the use of appropriate machinery. After
extraction of ore, the ore is processed for removing of useful material. Following are the points for ore
extraction.
Ÿ Use of Machinery
Ÿ Transportation of Ore

Figure 1.2.18 Extraction of ore from mining
Beneficiation
In the mining industry beneficiation in extractive metallurgy, is any method that improves (benefits)
the economic value of the ore by removing the gangue minerals, which results in a higher grade
product (concentrate) and a waste stream (tailings). Exemplary beneficiation processes are froth
flotation and gravity separation. Following are the points for benefication:
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Ÿ
Ÿ
Ÿ

Grinding the ore and separating relevant metal from the other material
Milling Techniques
Chemical Technique

Figure 1.2.19 Beneficiation process

1.2.3.1 Aciviies in Surface and Underground Mining
The following are the steps of mining operations in surface mining and underground
mining:
Surface mining1- Site preparation
2- Mine Development
3- Ore Breakage / Overburden Removal
4- Drilling
5- Blasting
6- Excavating / Loading
7- Haulage
8- Beneficiation
9- Further Processing
Underground Mining
1- Site preparation
2- Mine Development
3- Room Pillar / Longwall technique for ore extraction
4- Ore Breakage (in Room Pillar) / Continue mining (Longwall)
5- Drilling
6- Blasting
7- Loading
8- Haulage
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You will frequently come across these words during your training and also during your employment.
Ÿ

Abandoned mine: A mining area that is sealed and deserted and where mining activities no longer
take place

Figure 1.2.20 Abandoned mine
Ÿ
Ÿ
Ÿ
Ÿ

Air blast: A strong rush of air in a mine, caused by an explosion. Can contain hazardous gases
Air shaft: A vertical opening into a mine to let in air for ventilation
Airway: Any passage in a mine through which air current can pass
Bedrock: The hard rock found under river beds or alluvium deposits

Figure 1.2.21 Bedrock
Ÿ

Bench: A horizontal section of coal seam separated by slate or formed during the process of
cutting coal
Ÿ Black damp: Carbon dioxide gas which can be hazardous
Ÿ Blasting: The technique of breaking rock by making a hole in it, filling it with explosives and
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Figure 1.2.22 Blasting in mining
Ÿ
Ÿ
Ÿ

Bore hole: A hole of small diameter drilled to explore the layer of rocks ahead
Brusher: A mine worker who repairs the roofs, sides or floor of a passage in a mine
Cautionary Zone: A zone in which the mineral deposit lies within a specific distance from any
source of danger such as water
Ÿ Chamber: An underground excavation area from which coal or other deposit is mined
Ÿ Choke damp: Carbon monoxide and carbon dioxide, which can be hazardous gases
Ÿ Colliery: A coal mine

Figure 1.2.23 Coal Mine
Ÿ
Ÿ
Ÿ

Crushing: Operation on rocks post blasting to break the rocks
Cut: A hole or groove excavated on the deposit to prepare for blasting
Detonator: A device for initiating the explosive for blasting

Figure 1.2.24 Blasting mine with detonator
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Ÿ
Ÿ
Ÿ

Drilling: Making holes in rocks
Face: The exposed vertical part of rock
Loading: Putting blasted material on trucks or conveyor belts for transportation to processing
center
Ÿ Overburden: The material above the mineral deposit that needs to be removed to reach the
deposit
Ÿ Rock faced: The natural face of the rock
Ÿ Rubble: Irregular shaped stones
Ÿ Shake: A fracture that occurs across the surface of a rock and breaks it across the plane of
cleavage
Ÿ Vent: A hole or gap which indicates a source of weakness in the stine
Ÿ Water blast: Explosion of water under pressure, which happens when trapped air expands as water
level is lowered.

Figure 1.2.25 Water blast

1.2.3.2 Common Tools for Quarrying
Following are some common tools for quarrying:
Ÿ Axe: A tool with head of steel which is tapered on one or both ends, and filed with a wooden handle
Ÿ Boaster: A broad-faced chisel for dressing a stone
Ÿ Box trammel: A tool for scribing parallel or circular lines
Ÿ Bush hammer: A tool with 4 to 10 thin blades of steel ground to an edge and bolted together on a
handle
Ÿ Chisel: A steel tool with a plain shaft and a cutting edge
Ÿ Circular saw: A machine with a power-driven revolving steel disc for cutting stones
Ÿ Dummy: A mallet with a head made of lead or zinc to be used with wooden handled chisels
Ÿ Fillet saw: A small saw with adjustable handle
Ÿ Pick: A tool made of hard tempered steel tapered to a point at one or both ends, and filed with a
wooden handle
Splitter:
A hammer-headed tool 8 to 10 cam wide for cutting an edge
Ÿ
Ÿ Tracer: A large chisel for tracking a shallow groove along a series of holes for splitting a mass of
rocks

20

Exercise-4
In the Circles provided, number the mining operations in the correct order, as per their sequence
in surface mining.

a. Blasting

b. Mine Development

c. Haulage

d. Site Preparation

e. Beneficiation

f. Overburden Removal

21
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UNIT 1.3: Introduction to Mechanic/Fitter
Unit Objectives
At the end of this module you will be able to :


Identify the minimum requirement to become a certified Mechanic/ Fitter.



Describe the work area of Mechanic/ Fitter.



Learn about the role and responsibility of Mechanic/ Fitter.



Identify the opportunities available for Mechanic/ Fitter.

22

1.3.1 Becoming a Mechanic/ Fitter
Mechanic/Fitter maintains and modifies numerous machines, tools, product and mechanical
equipment. They collect technical information for design, fabrication, machine improvement, cost
estimates, and internal control. Working under supervision, they analyze information and perform
design of mechanical parts. Mechanic/Fitter performs installation, repair, routine maintenance,
troubleshooting, and commissioning of mechanical parts and systems to make sure their reliability. In
addition, they contribute to productivity improvement initiatives in organizations. They may work on
their own or below the supervision of authorized professional.
 The Eligibility of a candidate willing to become a Mechanic/Fitter should be minimum 8TH pass.
 The maximum educational qualification of a candidate should be not more than graduation
degree.
 The basic knowledge of different type of machinery and ancillary equipment used in Opencast
and Underground mines is must.
 The candidate should know the basic hydraulics, lubrication & greasing the machines.
 The candidate should have the knowledge of lifting tools and tackles.
 The candidate should know the types of tires and there maintenance.
 The minimum age of the candidate is not more than 18 years.
 The experience of 1 year from the related industry is preferred.

1.3.2 Job Role of Mechanic/Fitter
The Mechanic/Fitter is responsible for assisting Mechanic /Fitter in troubleshooting of equipment
failures and proper upkeep of mine equipment's, with specific focus on mechanical problems. The
major roles of helper are stated below.

















Keeps equipment available for use by inspecting and testing vehicles; finishing preventive
maintenance like, engine tune-ups, oil changes, tire rotation and changes, wheel balancing,
replacement of filters.
Maintains vehicle functional condition by taking note of operator complaints, conducting
inspections, repairing engine failures, repairing mechanical, and electrical systems
malfunctions, replacing components and repairing body damage.
Verifies vehicle serviceability by conducting check drives, adjusting controls and systems.
Complies with state vehicle requirements by testing engine, safety, and combustion control
standards.
Maintains vehicle appearance by cleaning, washing, and painting.
Maintains vehicle records by recording service and repairs.
Keeps workshop equipment operative by following operational instructions, troubleshooting
breakdowns, maintaining supplies, performing preventive maintenance, calling for repairs.
Contains prices by mistreatment warranty, evaluating service and elements choices.
Keeps supplies prepared by inventorying stock, placing orders, and verifying receipt.
Updates job data by taking part in educational opportunities, reading technical publications.
Accomplishes maintenance and organization mission by completing related results as needed.
Conducting routine maintenance work aiming to vehicle functionality and longevity.
Repair or replace broken or dysfunctional parts and fix issues.
Keep logs on work and issues.
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Figure 1.3.1 Repairing Back Hoe loader machine















Maintain equipment and tools in good condition
Conduct necessary repairs and take vehicles for test drives to verify soundness
Maintain legible and accurate paperwork for both the customer and for our records.
Clean and maintain the work environment to ensure equipment longevity and workplace
safety
Maintain a working knowledge of current industry best practices in automotive repair.
Disassemble and reassemble parts of the machine.
Use testing equipment to ensure that repairs and maintenance are effective.
Explain to Mechanical Technician about the problems of vehicle and the repairs done on their
vehicles.
Identify mechanical problems, by using computerized diagnostic equipment
Test parts and systems to ensure that they are working properly
Follow checklists to ensure that all critical parts are examined
Perform basic care and maintenance, including changing oil, giving tune ups, checking fluid
levels, and rotating tires
Repair or replace worn parts, such as brake pads and wheel bearings.

Figure 1.3.2 Repairing car

24

1.3.3 Opportuniies of Mechanic/Fitter
The Mechanic/Fitter is not confined to only one field. The Mechanic/Fitter finds numerous
opportunities in different fields. A Mechanic/Fitter is required in Mining industries, Automobile
industries, Construction industries, Oil industries, etc.

1.3.4 Key Professional Skills
This job requires the operator to concentrate on the job at hand and complete it effectively and
efficiently without any accidents. Following are some of the required competencies expected in the job
role of jack hammer operator:


Diligence



Attentiveness and ability to focus



Quick reflexes and high level of alterness



Ability to work long hours in hazardous and



stressful conditions



Time Management and priorisation skill



Communication Skill



Capability to work in teams

Tips

!

Working in mines can be a hazardous job, as miners work in dangerous conditions. Given this, miners
across all job roles need to ensure that they are careful and alert in their jobs. Any error can lead to not
just loss of time, expensive equipment, delay in schedule and major financial loss, but also accidents
and even death. Therefore, all professions in mining need to demonstrate a high degree of alertness
and precision.
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Summary
The Mining Industry in India includes the following:
Ÿ

Organizational standards and policies in the telecom industry are the rules and policies defined for
Minerals are valuable natural resources found in limited quantities on earth.

Ÿ

India has resources of more than 87 minerals.

Ÿ

Madhya Pradesh, Jharkhand, Gujarat, Tamilnadu, Andhra Pradesh and Odisha are some of the key
mining states.

Ÿ

The mines Act, 1952, Mine Rescue Rules, ILO and WHO standards are some key policy and
framework developing bodies.

Ÿ

IBM, Department of Mines and Geology, DGMS, GSI and SCMS are some of important bodies who
work towards implementation of these rules.

Ÿ

Mines can be surface mines or underground mines.

Ÿ

Open-pit mining, strip mining, quarrying or cutting, mountaintop removal mining, placer mining,
dredging and hydraulic mining are key forms of surface mining.

Ÿ

Sub-Surface mining, drift mining, shaft mining, slop mining, room and pillar mining, longwall
mining, are some key methods of underground mining.

Ÿ

Exploration, development, active mining, disposal of overburden and waste, ore extraction,
beneficiation, tailings disposal and site reclamation and closure are the key phases in mining
operations.

Ÿ

Marble mines are found largely in Rajasthan, Gujarat, Andhra Pradesh, Madhya Pradesh and other
states in India.

Ÿ

Processing of mining is done in two stages - first, cutting the blocks in to slabs, and then polishing
the slabs.

Ÿ

Granite mines are found largely in Rajasthan, Odisha, Karnataka, Jharkhand, Gujarat, Andhra
Pradesh and Madhya Pradesh.

Ÿ

Diamond wire saw, air compressor, Jack hammer, hydraulic drills, derrick Crane, loader, chisel,
wedge, hammer, water pump, excavator, hydaraulic jacks, wagon drills, tipper, belt saw and chain
saws are some key tools and equipment used in mining.

Ÿ

Mishandling or faulty machines can lead to fatal accidents and injuries. Hence machines and
equipment should be handled with care.

26
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Exercise
1. Discuss the points to become a certified Mechanic/Fitter ?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------2. Discuss some job role of Mechanic/Fitter?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------3. Discuss the job responsibilities of Mechanic/Fitter.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------4

What are the opportunities of a Mechanic/Fitter?

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

28

SCMS

2. Machine Installation &
Preventive Maintenance
Unit 2.1 - Tools and equipment’s
Unit 2.2 - Install machine and assemblies
Unit 2.3 - Performing preventive maintenance

MIN/N0309
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Key Learning Outcomes
At the end of this module you will be able to :
1. To clean the work area and assist the Technician in conducting daily inspection and check of
different machine.
2. Carry out preliminary & visual checks. Observe any unusual noise, vibration, leak, spillage,
accumulation etc. and communicate the same to superviser .
3. To check gauges, indicators, and sensor are fully functional. Observe any alarm message and report
the same to Technician or Operator.
4. Identify right machine spares, tools and tackles required for the repair and maintenance job on the
machines.
5. To get the items issued from store and carry right tools and tackles required to attend the
breakdown.
6. Execute preventive maintenance schedule.
7. Assist mechanic in overhauling of subassemblies like engine, transmission, final drive etc.
8. To dispose of waste material and broken parts at appropriate place.
9. Know right lubricants for conveyors, drives, gearboxes, chain and sprocket drives and greasing
point of different machines
10. Know the right set of tools and tackles required for Maintenance.
11. Procedure of acquisitions of tools and tackles from store and return policies.
12. How to operate compressors and mine machinery with or without load.
13. Effectively communicate to Operators, Technicians and others about job completion and any
observations

30

UNIT 2.1: Tools and Equipment's
Unit Objectives
At the end of this module you will be able to :
1. Generally used machines and equipment in mining.
2. Maintenance of generally used mining machine.
3. To clean the machine components and assist the technician/mechanics in fitment of the right
components.
4. Carry out preliminary & visual checks. Observe any unusual noise, vibration, leak, spillage,
accumulation etc. and communicate the same to Technician / Operator.
5. To check gauges, indicators, and sensor are fully functional. Observe any alarm message and report
the same to Technician or Operator.
6. Follow all the work instruction from Fitter / Technician related to routine maintenance.
7. To get the items issued from store and carry right tools and tackles required to attend the
breakdown.
8. Assist Technician / Fitter to execute preventive maintenance schedule
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2.1.1 Machines used in Mining
There are various types of machines used in mining according to mining site. This earthmoving and
mining equipment section lists equipment that has been designed primarily remove earth and
minerals in giant earthmoving and mining projects. a number of this equipment finds it place in
different applications, however, and also the use of bulldozers and articulated trucks on road and
highway projects are just some of examples.
One area of surface mining includes large machines like drills, electrical shovels and large draglines,
some of which have buckets that are capable of moving a hundred and sixty cubic yards of material in
one scoop. although somewhat smaller than the electrical shovel or particularly the large dragline, the
mass excavator also fits here, that is generally a large version of the excavator that's used more for mass
excavation than for more restricted exaction or trenching.
Underground mining equipment is aimed toward moving material during a} very headroom and space
environment. you'll notice similarities with some of the surface mining equipment likewise as some
very specialized pieces developed specifically for the underground mining application.
ARTICULATING TRUCKS

An articulated dump truck has a hinge between the cab and the dump box, but is distinct from semitrailer trucks in that the cab could be a permanent fixture, not a dissociable vehicle. Steering is
accomplished via hydraulic rams that pivot the complete cab, instead of rack and pinion steering on the
front axle. This vehicle is extremely flexible to rough terrain.

Figure 2.1 Articulating Trucks

TRACK TYPE BULLDOZER

The term bulldozer technically refers only to a shovel-like blade, over the years people have come to
associate the term bulldozer to the complete vehicle both blade and crawler tractor combined.
Bulldozers are a strong tracked piece of equipment and the tracks offer them wonderful ground hold
and quality through very rough terrain. Wide tracks facilitate distribute the bulldozer's weight over an
oversized area (decreasing pressure), so preventing it from sinking in sandy or muddy ground.
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Figure 2.2 Track Type Bulldozer

WHEELED BULLDOZER

Many wheel bulldozers were developed from wheel loaders by fitting a dozer blade in place of the
loader arms and bucket. This adaptation was solely a success wherever the machine was used for lightduty tasks.
The first giant rubber-tired bulldozer appropriate for earthmoving applications were those created by
none other than earthmoving pioneer R.G. LeTourneau, beginning in 1947. He developed four sizes
known as the Models A, B, C, and Tournadozers.

Figure 2.3 Wheeled Bulldozer

CABLE/HAMMER TRACTOR
A cable tractor is a machine used for pulling cables which either can be an electrical cable for a mine
shovel or wire ropes during a shovel rope change.
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Figure 2.4 Cable/Hammer Tractor
GIANT DRAGLINE

A dragline excavator is a piece of equipment utilized in civil engineering and surface mining. In civil
engineering the smaller types are used as pile driving rigs. The larger types are utilized in strip-mining
operations to move overburden higher than coal, and for tar-sand mining. Draglines are amongst the
biggest mobile equipment ever designed on land, and weigh within the locality of 2000 metric tonnes,
although specimens weighing up to 13,000 metric tonnes have additionally been created.

Figure 2.5 Giant Dragline

DRILLS
The purpose of drilling into rock is to produce a “blasthole” into that explosives is loaded, and
detonated to create the location easier to work in.
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Figure 2.6 Mining Drills

HAUL TRUCK END DUMP
Off-road dump trucks are used strictly for off-road mining and heavy dirt trucking jobs. There are 2
primary forms of these trucks: rigid frame and articulating frame.
The term 'Dump' truck isn't usually utilized by the mining industry, or by the manufacturers that build
these machines. The additional appropriate term for this strictly off road vehicle is “haul truck” and
also the equivalent European term is 'dumper'. This is classified on the basis of discharging the material
loaded in the Haul Truck and from where the material is discharged back or centre.

Figure 2.7 Haul Truck End Dump

HAUL TRUCK CENTER DUMP
An off-highway hauler that dumps its load through longitudinal gates in the bottom of the bottom
dump wagon.
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Figure 2.8 Haul Truck Centre Dump

TRACK LOADERS
Track loaders are capable in nearly each task, however master of none as a bulldozer, excavator, or
wheel loader will out perform a track loader below a set of conditions. the power of a track loader to
perform nearly every task on a job site that's why it remains a part of the many companies' fleets.

Figure 2.9 Track Loaders

WHEEL LOADER
A loader is a machine usually employed in construction, primarily used to load loose material (dirt,
snow, feed, gravel, logs, etc.) into or onto another kind of machine, like a dump truck, conveyer belt,
feed-hopper, or railcar.

Figure 2.10 Wheel Loaders
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MOTOR GRADER
A grader, also usually mentioned as a road grader, a blade, a maintainer, or a motor grader, is a machine
with an extended blade used to create a flat surface. Graders are usually used in the construction and
maintenance of dirt roads and gravel roads. Within the construction of paved roads they're used to
prepare the base course to make a large flat surface for the asphalt to be placed on. In civil engineering,
the grader's purpose is to “finish grade” (refine, set precisely) the “rough grading” performed by heavy
equipment or engineering vehicles like scrapers and bulldozers.

Figure 2.11 Motor Grader

MASS EXCAVATOR
Mass Excavators are massively designed to permit the use of the biggest buckets in the industry by
weight class. These attachments are courageously built for power. The machines are specifically
designed for quickly loading trucks with the fewest passes.

Figure 2.12 Mass Excavator
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SINGLE-ENGINE WHEELED SCRAPER
Scrapers are giant motorized machines used for excavation, hauling and leveling out materials in a type
of construction jobs. Running on large rubber tires, motorized scrapers quickly move large quantities of
earth around a construction site, unlike the less standard pull-type scraper.
A standard motor scraper is comprised of a bowl, an apron to drop down over a load of material so as to
retain it, and an ejector to hydraulically push the load. Because of its hydraulic system, these
components can all operate independently.

Figure 2.13 Single Engine Wheeled Scraper

ELEVATING SCRAPER
Instead of an apron, these scrapers include a hydraulically- or electrically-driven elevator made of 2
chains equipped with a series of crossbars. The elevator's purpose is to help in loading material into the
scraper's elevating bowl. Dumping material is achieved by sliding the ground of the bowl backwards;
the elevator will be reversed so as to help in dumping the load equally.

Figure 2.14 Elevating Wheeled Scraper
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ELECTRIC SHOVEL
Generally, a shovel is used for digging and loading earth or fragmented rock and for mineral extraction.
An electric mining shovel is a bucket-equipped machine consisting of a revolving deck with a power
plant, tracks, a counterweight, and a front attachment, like a boom. The excavation phase consists of
crowding the dipper into the bank, hoisting the dipper to fill it, then, retracting the complete dipper
from the bank. The swinging phase happens once the dipper is clear of the bank each vertically and
horizontally. The planned swing path of the dipper is planned by the operator and dump height until it is
positioned over the Dump truck .Dumping involves opening the dipper door to dump the load,
whereas maintaining the proper dump height. When the dipper swings back to the bank is known as
returning and lowering the dipper in the specified tuck position , for closing the dipper door.

Figure 2.15 Electric Shovel

HYDRAULIC SHOVEL
The hydraulic mining shovel has been widely used for coal and rock loading since the Nineteen
Seventies. The hydraulic system of power transmission greatly simplifies the ability train, eliminates
variety of mechanical parts that are present within the shovel.

Figure 2.16 Hydraulic Shovel
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CONTINUOUS MINER FOR UNDERGROUND MINING
A machine with a large rotating steel drum equipped with tungsten carbide teeth that scrape coal from
the seam. operating in a “room and pillar” system – where the mine is split into a series of 20-to-30 foot
“rooms” or work areas cut into the coal bed – it could mine as much as 5 tons of coal a minute – more
than a mineworker of the 1920s would produce in a whole day.

Figure 2.17 Continuous Miner

HAUL TRUCKS
Most haul trucks have a two-axle design, however 2 best-known models from the 1970s, the 350T
Terex Titan and 235T Wabco 3200/B, had 3 axles. Haul truck capacities vary from 40 short tons (36 t) to
496 short tons (450 t).
Large quarry-sized trucks vary from 40 to 100 tons. A good example of this is the Caterpillar 775 (rated
at 70 short tons (64 t)). Quarry operations are usually smaller than, a gold/copper mine, and require
smaller trucks

Figure 2.18 Haul Trucks
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REMIX TRUCK
The remix truck is especially designed for the underground transport of the wet shotcrete/Concrete
with a tramming height of only 235 mm.

Figure 2.19 Haul Trucks

SCALER
Scaling is a key part in the mining cycle. The Scaling is process used to remove or take down losse
material from the surface of hard rocks in mining.

Figure 2.20 Scaler

SCOOPTRAM
A rubber tired, battery or diesel-operated piece of equipment designed for cleaning runways and
hauling supplies.
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Figure 2.21 Scooptram

SHUTTLE TRUCK
In room-and-pillar systems, electric-powered, rubber-tired vehicles called shuttle cars haul coal and
mining material from the face to the intermediate haulage system.

Figure 2.22 Shuttle truck

WATER TRUCK
The water truck is designed to carry water from reservoir to mining site.
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Figure 2.23 Water Truck

DIAMOND WIRE SAW
A wire saw is a machine-powered saw that uses diamond embedded beads on a metal wire to cut
through stones. It uses continuous scratching or rubbing to cut hard stones into large blocks. The wire
passes around a fly wheel and is carried on pulleys to the part of the quarry where the cutting is to be
done.

Figure 2.24 A diamond wire saw

AIR COMPRESSOR
In mines, air compressors are used as a source of electricity for powering drilling machines, conveyor
belts or other machines. They are also used for supplying oxygen in underground mines. The following
figure shows an air compressor.
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Figure 2.25 A Air Compressor

JACK HAMMER
This is an electrical tool that includes a hammer along with a chisel. With electricity, the hammer strikes
the chisel back and forth. Sometimes jack hammer also use compressed air supplied by an air
compressor. The jack hammer is used for breaking rocks. The following figure shows a jack hammer

Figure 2.25 A Air Compressor
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WATER PUMP
Most mines use a water pump to supply high pressure water for cu ng and flushing rocks. Following
figure shows a water pump:

Figure 2.27. A Hydraulic Drill

WATER PUMP
Most mines use a water pump to supply high pressure water for cu ng and flushing rocks. Following
figure shows a water pump:

Figure 2.28 A Water Pump
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WAGON DRILLS
This is a machine that uses air pressure for rock drilling and blasting. The following figure shows a
Wagon Drill.

Figure 2.29 A Wagon Drill

DIAMOND BELT SAWS
This is a huge cutting or sawing machine for making vertical or horizontal cuts. The tool has a special
plastic belt with diamond segments.

Figure 2.30 A Diamond Belt Saw

46

CHAIN SAW
A machine with a toothed blade that can cut rocks vertically or horizontally. Chainsaws can be of
various kinds. Mines use a type which has cutting edge of the blade embedded with diamond. The
chain is lubricated with water. The following figure shows a diamond belt saw.

Figure 2.31 A Chain Saw

TIPPER
A tipper is a truck used for transporting loose material. The following figure shows a tipper.

Figure 2.32 Tipper
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2.1.2 Types of Tools

Figure 2.33 Open-end spanners

Figure 2.34 Ring Spanner
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Socket spanners

Socket spanners are used on nuts that are in recessed positions. Socket spanners come with
a variety of accessories allowing them to gain access to places where a normal spanner may
not fit.

Figure 2.35 Socket Spanners

Tubular or box spanners

Tubular or box spanners are also used on nuts that are in recessed positions. Long projecting
bolts usually require the use of a hollow tubular spanner.

Figure 2.36 Box or Tube Spanner

Allen keys (Hex keys)

Allen keys are hexagon bars of tool steel bent to an L-shape and are usually in sizes ranging
from 1.5mm to 19mm across the flats. They can also be in the form of a socket spanner or
screwdriver.
Allen keys are used to turn set screws that have internal hexagon sockets.
When using allen keys:
•

make sure socket and keys are clean before use

•

use the correct size

• insert to full depth.
Don't use the key if the ends are worn or rounded, it is likely to slip under load.
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Figure 2.37 Allen Key

Adjustable or shifting spanners

Adjustable or shifting spanners are similar to open-end spanners except they have one
moveable jaw. They should only be used if the correct size fixed spanner is unavailable.
The moveable jaw should be kept clean and if the knurled screw is cracked or worn, replace
it.
Adjustable spanners should have their jaws in full contact with the nut. When turning the
spanner, always keep the moveable jaw ahead of the direction of pull on the handle. Less
pressure is placed on the moveable jaw when using the spanner in this way.

Figure 2.38 Shifting Spanners

Types of Hammer and What they are Used For

There is a considerable range of hammers that can be bought, and the average person will
only have 2 or 3 in their tool bag, and this is probably all that they will ever need. You will be
able to see and purchase a wide range of hammers that have been organised into groups
based on what they do on this page of our shop.
These are the most common types of hammer that people use today, both for DIY and in the
trade:
Claw Hammer

Claw Hammers are the most common type of hammer and probably the one that comes to
mind when most people think about a hammer. They are very versatile and can be used for
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a great many jobs so are an absolute must for any tool bag. The most common weights are
from 16 to 24 ounces (455-680g).

Figure 2.39 Claw Hammer

Claw hammer -

The claw is used as a lever; it generally has a notch which is used to lever out nails from
timber. The claw is inserted under the head of the nail so that it catches - this can take a
little jiggling about. The nail is then levered out by pulling back on the handle and using
the curve of the claw as the fulcrum. The claw can be used to lever other things, such as
floorboards, but excessive use can put strain on the join between the head and handle, so
check this regularly .
Cross and Straight Pein, Warrington or Joiners Hammers

Figure 2.40 Joiners Hammer
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4 oz Cross Pein Pin Hammer -

These are different hammers with a variety of uses which are determined largely by the
weight and strength of the head. They all have a similar shaped head with a cross or
straight pein (also spelled "Peen") on the opposite side of the head to the Bell (or Poll).
Warrington, Joiners and Cross Pein Pin Hammers are all mainly used for wood working.
The cross pein is used to start off the tack or nail. If you hold a small nail or tack in you
fingers it can be difficult to hit the head of the nail without hitting your fingers.
The cross pein allows you to gentle tap the nail between your fingers without striking a
finger or thumb. The pein can be at right angles to the handle (straight pein) or parallel to
it (cross pein), but most commonly you will see the cross pein as this is most useful for
starting off tacks and small nails.
The heavier cross or straight pein hammers are mostly used for shaping metal.
Ball Pein

These hammers are sometimes called engineers or mechanics hammers. They have a
rounded, hence "ball", pein which is used for shaping metal, closing rivets and rounding
edges off metal pins and fasteners.
Peening, a metal fabrication process, is little used these days, and involved hardening a
metal surface with repeated impact. This was mostly done by the flat face of the hammer,
in fact.

Figure 2.41 Ball Pein Hammer

16 oz Ball Pein Hammer -

Ball pein hammers range from 4 oz - 2 lb. (55 - 1100g), although the majority are in the
region of 8 - 12oz (110 - 165g). The handles are traditionally wood, usually Ash or Hickory,
although modern materials are now used as they suppress the vibration well.
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Club or Lump Hammer

This is used for hitting cold chisels to break masonry or simply to bash things up like a tiny
sledge hammer.

Figure 2.42 Lump Hammer

3 lb Club hammer -

They are usually double faced and have a wood or resin handle. 2-3 lb is the typical weight,
although they can weight as much as 4 1/2 lbs. These are a vital tool for a builder and will
be used throughout a building site.

Sledge Hammer

Figure 2.43 Club Hammer
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3 lb Sledge Hammer -

These are similar hammers to a club hammer, except they have a longer handle and tend
to be a little heavier (3-14 lbs).
They are used for breaking up masonry, stones and concrete. They are also useful for
driving in stakes. Real force can be delivered by swinging the hammer like an axe; the
longer handle will provide huge momentum and hitting power when combined with the
weight of the head.
A variation is a Deadblow Hammer. This is another hammer for minimising damage to the
surface while designed to deliver the maximum power on impact. They generally work by
having an internal cavity filled with steel or lead shot. This evens out the power of the
impact in the blow, enabling a more powerful blow to be delivered without risk of
damaging the target as reduces rebound when strike is made; the head of the hammer
stays on the surface begin hit.
Remember your hammer safety!
Mallet

A mallet is a wooden block on a handle. It is used to hit and drive a chisel, knock in dowels
or to tap wooden joints together. This is an essential tool for a joiner or carpenter.

Figure 2.44 Mallet

Carpenter Mallet -

They are typically made of beech (a hardwood) and are used where a metal hammer might
do damage to the piece or project being worked on or the other tools, such as the chisel.
Generally the head will be slightly tapered to ensure correct contact with the piece being
worked on.
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Aluminum Hammers - These are soft faced hammers that are used for molding metal

without damaging the surface being molded.

Figure 2.45 Aluminium Hammer

Blocking Hammers - Used for shaping metal on a block or anvil.

Figure 2.46 Blocking Hammer

Copper and Hide Hammers - This hammer's head has copper at one end and rawhide at

the other. It is used for shaping metal when you do not want hammer marks on it, such as
on car bodywork.

Figure 2.47 Copper and Hide Hammer

Geologist Pick Hammers - This is a small, spiked pick axe for knocking fragments of rock.

On the other end of the head is a flat face for breaking up small rocks. Other than geologists
looking for fossils, brick layers sometimes these hammers to pick out old brickwork joints.
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Figure 2.48 Geologist's Pick Hammer

Figure 2.49 Lath Hammer

Figure 2.50 Planishing Hammer
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Figure 2.51 Roofers and Slaters Hammer

Scaling Hammers - These hammers are used for removing scale and build up from boilers

and huge pipes.

Figure 2.52 Scaling Hammer

Scutch Hammers - A scutch hammer is used for scutching (knocking) off old mortar from

bricks and paving.

Figure 2.53 Scutch Hammer

Tack & Upholstery Hammers - These hammers typically have one magnetised or slotted

head for starting off upholstery tacks, and then you can change round to normal head to
finish the nail off. Both faces on the head are small and delicate.
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Figure 2.54 Tack Hammer for Upholstery Work

Figure 2.55 Brick and Mortar Hammer

Figure 2.56 Drywall Hammer
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Figure 2.57 Rubber Hammerwith variety of shaped faces

Figure 2.58 Sprig or Framing Hammer

2.1.3 Types of Fastner
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Figure 2.59 Types of Bolts and Screws
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Figure 2.60 Types of Heads

Figure 2.61 Types of Drive
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Figure 2.62 Types of Washers
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Figure 2.63 Types of Nuts
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2.1.4 Types of Couplings

Coupling Types
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Beam Coupling
Single piece cylindrical coupling with a hole bored through its entire length. Each end bored
to suite the relevant shaft. The helical slot is machined in the coupling in the central region.
The reduces the coupling stiffness. The coupling is positive with some flexibility.
Pin
As rigid coupling but with no recess and spigot and the Bolts replaced by pins with rubber
bushes. Design allows certain flexibility.
Flexible Rubber disc
As rigid coupling except that a thick rubber disc bonded between steel plates is located
between the flanges. The plates are bolted to the adjacent coupling flanges.
Spider
Both half of the couplings have three shaped lugs . When the coupling halves are fitted
together the lugs on one half fit inside the spaces between the lugs on the other side. A
Rubber insert with six legs fits within the spaces between the lugs. The drive is by the lugs
transmitting the torque through the rubber spider spacer... This coupling is only used for low
power drives.
Bibby Coupling
The outer flanges of the two half couplings are serrated. A spring fits into the serrations
connecting the two halves.
Chain Coupling
Flanges replaced a sprocket on each shaft. The coupling is by a duplex chain wrapped over
both adjacent coupling.
Gear Coupling
Both coupling halves have a raised rim machined as an external gear. The sleeve which
couples the two shafts comprises two halves bolted together, each half having a machine
internal gear. This coupling requires lubrication. The coupling is capable of high speeds and
high power capacity.
Metastream Coupling
Coupling halves connected via stainless steel diaphragms. High speed high torque capability
with good dynamic balance. Single coupling will accommodate angular and radial
misalignment and fitted in pairs also allows lateral misalignment.
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Fluid Coupling

Based on both coupling halves having vanes within a housing containing viscous fl uid. The
rotation is transmitted from one side to the other via the viscous fluid. the coupling provides
a soft st art .
Universal Coupling

Coupling which allows large angle between drive halves(20-30o). Generally based on a yoke
mounted on each shaft. Between to yokes is mounted a trunnion cross. Needle bearings are
used at the bearing points between the cross and the yokes. These type or units are used in
pairs on carden shafts. Uses widely on rear wheel drive vehicle propshafts
Uni-Joint

Simplest type of coupling which allows large angle between drive halves . Each side of coupling
includes protruding pins. The halves of the coupling are fastened in a pivotting assembly. At
all angles up to about 40othe pins interlock with each other and rotation on one half forces
the other half to rot at e. Low power use only . Not smoot h. Not reliable. Really only suitable
for remote manual operations.
Rigid coupling

Rigid couplings are used when precise shaft alignment is required; shaft misalignment will
affect the coupling's performance as well as its life. Examples:
•

Sleeve or muff coupling

•

Clamp or split -muff or compression coupling

•

Flange coupling

Flexible coupling

Flexible couplings are designed to transmit torque while permitting some radial and axial and
angular misali gnment . Flexible couplings can accommodate angular misalignment up to a few
degrees and some parallel misalignment. Examples:
•

Bushed pin type coupling

•

Universal coupling

•

Oldham coupling

•

Bellows coupling

•

Spider or jaw coupling
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2.1.5 Types of Bearing

Figure 2.64 Ball Bearings

Figure 2.65 Roller Bearings
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Roller bearings are found in different varieties, such as spherical roller bearings, needle roller
bearings, cylindrical roller bearing, thrust roller bearing, tapered roller bearing, etc.

Needle Roller Bearing

Needle roller bearings are special roller bearings having slender
cylindrical rollers that enable them to bear highest load capacity for
a given radial space of all rolling-element beari ngs. Needle roller
bearings are ideal for applications where high radial load carrying
capacity is required but radial space is limited. Such bearings also suit

Figure 2.66 Needle
Roller Bearings

applications where high rotational speed is involved but cannot accommodate axial loads.

Compared to the ball bearings, needle bearing have a large surface area that is in contact with
the bearing outer surfaces. Additionally they are more compact because there is less
difference between the diameter of the shaft and the diameter of the bearing. Thrust needle
bearings are flat and use a radial pattern of needles while radial needle bearings are cylindrical
and use rollers parallel to the axis of the shaft .

Needle bearings are primarily used in engine components like pumps, compressors, rocker
arm pivots, and transmissions.

Tapered Roller Bearing

Tapered roller bearings use conical rollers that run on conical
races. Both the inner and outer raceways are segments of cones
and the rollers are also made with a taper. Unlike other roller
bearings, they support both radial and axial loads, and are able to
carry higher loads. The conical geometry of tapered roller
bearings provide a larger contact patch, which allows greater

Figure 2.67 Tapered
Roller Bearings

loads to be carried as compared to spherical (ball) bearings. The geometry ensures that the
tangential speeds of the surfaces of each of the rollers are same as their raceways along the
whole length of the contact patch and no differential scrubbing occurs. This greatly reduces
rolling friction and avoids rapid wear. Taper roller bearings are used in the wheel bearings of
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most trucks, buses, cars, and so on. Due to manufacturing complexities, tapered roller
bearings are generally more expensive than ball bearings.

Spherical Roller Bearings

Rollers used in spherical roller bearings are thicker in the middle
and narrow at the ends, and its race is shaped to match. They can
adjust to support misaligned loads.
The construction of spherical rollers are complex and difficult to
produce so they are expensive. Apart from that these bearings

Figure 2.68 Spherical Roller
Bearings

have higher friction compared to ball bearing because different parts of the spherical rollers
run at different speeds on the rounded race. Thus there are opposing forces along the
bearing/race contact increasing the friction.
Spherical bearings are used in numerous applications where rotational motion changes the
alignment of its axis of rotation. One of its important example is a tie rod on a vehicle
suspension. Other important uses of spherical bearings have been in car suspensions,
trackballs, computer mouse, heavy machinery, sewing machines, drive shafts, etc.

Thrust Bearings

Thrust bearings are a particular type of rotary bearing that allow
rotation between parts used but they are designed to support
axial loads like vertical shafts for which spherical, conical or
cylindrical rollers are used. They are used in gearsets like in car
transmissions between gearsand between the housing and the
rotating shafts.

Figure 2.69 Thrust Bearings

Thrust bearings are of different varieties. Ball thrust bearings are composed of ball bearings
supported in a ring. They are used in low thrust applications where the radial load is very
small. Thurst roller bearings are made of small tapered rollers arranged so that their axes
converge at a point on the axis of the bearing.
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Air Compressor

An air compressor is a device that converts power (using an electric motor, diesel or gasoline
engine, etc.) into potential energy stored in pressurized air (i.e., compressedair ). By one of
several methods, an air compressor forces more and more air into a storage tank, increasing
the pressure.
Years ago, it was common for shops to have a central power source that drove all the tools
through a system of belts, wheels and driveshaft s. The power was routed around the work
space by mechanical means. While the belts and shafts may be gone, many shops still use a
mechanical system to move power around the shop. It's based on the energy stored in air
that's under pressure, and the heart of the system is the air compre ssor.
You'll find air compressors used in a wide range of situations-from corner gas stations to
major manufacturing plant s. And, more and more, air compressors are finding their way into
home workshops, basements and garages. Models sized to handle every job, from inflating
pool toys to powering tools such as nail guns, sanders, drills, impact wrenches, staplers and
spray guns are now available through local home centers, tool dealers and mail-order
cat al ogs.
The big advantage of air power is that each tool doesn't need its own bulky motor. Instead, a
single motor on the compressor converts the electrical energy into kinetic energy . This makes
for light, compact, easy-to-handle tools that run quietly and have fewer parts that wear out.
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Figure 2.70 Portable Air Compressor
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Types of Pumps

Pump
Type

Basic
Description

General name
for
pumps
with one or
more
impellers.
Many
types
Centrifugal
Pumps

and
configurations
for different
applications.
See below for
specific
centrifugal
pump types.

Axial Flow

Applications

Key Features

Axial
Flow
pumps are a
very
high
flow,
low
head type of
pump.
Also
called
a

Used

One
or
more
impellers. Casing is
volute or diffuser
type.
Normally
electric
motor
driven, but other
drive
available.

types

Single stage, high
specific
speed
impeller for high
flow low head.

propeller
pump.

Booster
Pumps

Advantages

Water
and
Best
pump
All sorts of liquids
relatively thin
can be pumps
choice
for
liquids (won't
with centrifugal
lower
pump thicker
viscosity
pumps. Highest
oils). Can pump
(thin) liquids
flow rates of all
liquids with or
pump
types. without solids a nd high flow
Handles clean or f•
rates.
No
proper
dirty liquids, and 1impeller type is pulsations
that may be
liquids with low
chosen .
found
in
viscosity. Liquid
should
not Available
in
for some positive
alloys
contain air or
displacement
corrosive
vapors.
pumps.
services.

Flood
dewatering,
power
plant
circulating water
pump,
evaporator
services,
and

Water
and
relatively thin
liquids.
Can
pump liquids
with or without
solids if proper
impeller type is

irrigation.

chosen.

This
pump
type is the
best type to
achieve very
high flow rate
with very low
head,
a
hydraulic
requirement
needed for
certain
applications
such as flood
dewatering.

Booster
pumps
are
used
to
further boost
the pressure
in a system . It
may be an end
suction,
inline circulator,
horizontal
split case, or
turbine in
can type
pump .

Recommended
Media (Fluid)

Water
and
relatively thin
Booster
pumps
are almost always
a
multi-stage
pump (has more
than
one
impeller). All other
features are quite
specific to
the

Potable
water
distribution,
irrigation
booster, cooling
water
booster,
process booster
service

a
of

liquids (won't
pump thicker
oils). Normally
not used for
liquids
containing
solids.
Available
in
corrosive
services.
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Allows
the
building up of
additional
pressure that
is required to
move liquid a
long distance
or to use the
high pressure
for spraying
or
other
services.

Canned
Motor
Pumps

Chopper
Pumps

Canned
Motor pumps
are
sealless
centrifugal
pumps.
The
impeller
is
directly
attached
to
the
motor
rotor, with a
can
separating the
wetted rotor
from
the
motor stator.

Chopper
Pumps are a
type
of
centrifugal
pump that is
designed
to
chop up solids
and
stringy
material as it
pumps. It is

Pumping
chemicals,
Pump and motor
hydrocarbons, or
are close coupled,
other liquids that
so no mechanical
are difficult to
seal. Pump rotor
seal, or where the
includes
a
consequences of
circulating path of
leakage
are
pumped liquid to
serious. Pumping
lubricate
sleeve
heat
transfer
bearings
and fluids which are
thrust
surfaces.
high temperature
These wear areas
or
which are
are
made
of
prone to costly
ceramic,
silicon
evaporative
carbide,
or
losses
with
tungsten carbide.
traditional
mechanical seals.
Chopper
Pump
impeller
contains
heavy
duty
grinding
teeth, and many
have replaceable
wear plates in the
casing, to allow
chopping of solids
as
the
pump

available in a operates.
vertical
column
and
end
suction
configuration.

pumps

are
used
in
applications that
plug conventional
solids handling
wastewater
pumps
in
industrial,
chemical,
and
fool
processing

Liquids
containing
solids
and
stringy
material that
would
otherwise be
difficult
to
pump.

Circulator
Pumps

Circulator pumps
are used in HVAC
systems
in
buildings (chilled
water circulation,
hot
water
circulation,
potable
water
circulation). Also
circulation
of
cooling water in
plants.

Cryogenic
Pumps

Cryogenic
pumps
are
used
to
handle very
low
temperature
liquids.

Low temperature
applications
in
process
industries,
LNG
suppIy,
and
semiconductor
manufacturing.
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Able to pump
liquids
containing
long stringy
materials or
other solids
that
would
plug up in
other pump
types.

facilities.

In-line suction and
discharge piping
Circulator
connections.
pumps
is Pump may be
generally
a equipped with a
pump with in- traditional motor
line
suction and coupling, or
and discharge may have a wetted
flanges.
rotor motor that
eliminates
the
seal.

Special materials,
seals,
and
clearances
to
t oIerat e very Iow
temperatures.

Eliminates
the
mechanical
seal, one of
the
largest
All types of thin
components
(non-viscous
of
pump
liquids).
maintenance
cost. Plus, the
pump
is
assured to be
leak-free.

Water
and In-line design
saves on floor
relatively thin
liquids.
space.

Ideal for very
low
temperature
liquids.

Able
tolerate
low

to
the

ternperatures
found
in
certain
applications.
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Drum
Pumps

End
Suction
Pumps

Fire Pumps

Drum pumps
are used to
pump
small
quantities of
liquid out of
drums
and
carboys .
Very practical
Pump is very Small
diameter
way to pump
slim to fit in tube surrounding
small Wide variety of small
thin and thick
drum
the shaft fits into Pumping
quantities
of
amounts of
liquids,
opening.
the opening of a
various fluids
liquids out of 55
Normally
55 gallon drum.
including
that
are
gallon drums and
supplied
as Normally has a
corrosive
stored
in
larger carboys .
centrifugal
hand-trigger
liquids.
drums
or
pump,
but controlled motor.
carboys.
positive
displacement
pump
types
are available
for
thicker
liquids
and
pastes.
Water
and
End
suction
relatively thin
pumps are the
Horizontal shaft, Any transfer or liquids (won't
common type
Lowest first
single impeller
circulation of
pump
thicker
cost option
of centrifugal
(see multi-stage liquid . Handles oils). Can pump
for
most
pump.
Has
category
for clean or dirty liquids with or
horizontal
applications .
pumps with more liquids,
and without solids
shaft
with
Stocked
by
impeller s). Various liquids with low if
proper
overhung
most
impeller types for viscosity. Liquid impeller type is
impeller . Flow
distributors
clean and dirty should
not chosen.
goes in the
common
in
many contain air or Available
in sizes.
end of the services,
material options
vapors.
alloys
for
casing,
and
corrosive
out the t op.
services.
Centrifugal
pump used for
fire fighting in
buildings,
plants,
and
other
locations.
May
meet
UL/NFPA
standards for
fire
pumps.
Normally this
is a horizontal
split case or
vertical
turbine pump
for
UL/FM
services. Non
listed pumps
may be end
suction t ype.

Listed
pumps
meet
the
requirements
of
UL/FM
for
firefighting
services.

Fire-fighting
services of all
types,
both
UL/FM listed and
unlisted.
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Water

Meets
requirements
of UL/FM for
fire-fighting
pumps.
Suppliers
often include
complete
system,
including
engine
and
controls .

Grinder
Pumps

Grinder
pumps are a
type
of
submersible
sewage pump
that
has
cutting teeth
incorporated
onto
the
impeller,
to
grind
the
sewage
for
pressure
sewer
applications.
Also available
in progressing
cavity pump
positive
displacement
type.

Grinding teeth on
the inlet of the
impeller,
submersible
motor.

Residential
pressure sewer
systems.

Sewage
and
other
wastewater.

This type of
sewage
pump allows
smaller
diameter
sewage lines
than typical
gravity drain
sewers. Also,
the
sewer
lines
can
follow
the
contour
of
the land since
they
don't
have
to
continuously
drain to the
collection
point.

CRAWLERS
Transport crawlers are special vehicles that are used to safely, quickly, and economically
relocate heavy mining equipment, such as conveyor drive stations and relocatable crushing
plants. The crawler carries loads from 150 to 1,500 metric tons (165 to 1,650 short tons), and
deftly handles rough terrain and steep gradients.

Steering Systems

Steering is the collection of components, linkages, etc. which allow a vessel (ship, boat) or
vehicle (car, motorcycle, bicycle) to follow the desired course. An exception is the case of rail
transport by which rail tracks combined together with railroad switches (and also known as
'points') provide the steering function.
The most conventional steering arrangement is to turn the front wheels using a handoperated steering wheel which is positioned in front of the driver, via the steering column,
which may contain universal joints (which may also be part of the collapsible steering column
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design), to allow it to deviate somewhat from a straight line. Other arrangements are
sometimes found on different types of vehicles, for example, a tilleror rear-wheel steering.
Tracked vehicles such as bulldozers and tanks usually employdifferential steering - that is,
the tracks are made to move at different speeds or even in opposite directions, using clutches
andbrakes, to bring about a change of course or direction.

Rack and pinion, recirculating ball, worm and sector

Figure 2.71 Steering Gear

Rack and pinion steering mechanism: 1 Steering wheel; 2 Steering column; 3 Rack and pinion;
4 Tie rod; 5 Kingpin

Figure 2.72 Rack & Pinion

Rack and pinion unit mounted in the cockpit of an Ariel Atom sports car chassis. For most high
volume production, this is usually mounted on the other side of this panel
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Fig. 2.73 Recirculating Ball Type Steering

Steering box of a motor vehicle, the traditional (non-assisted), you may notice that the system
allows you to adjust the braking and steering systems, you can also see the attachment system
to the frame.
Power steering

Power steering helps the driver of a vehicle to steer by directing some of the its power to
assist in swiveling the steered road wheels about their steering axes. As vehicles have become
heavier and switched to front wheel drive, particularly using negative offset geometry, along
with increases in tire width and diameter, the effort needed to turn the wheels about their
steering axis has increased, often to the point where major physical exertion would be needed
were it not for power assistance. To alleviate this auto maker have developed power
steering systems: or more correctly power-assisted steering-on road going vehicles there
has to be a mechanical linkage as a failsafe. There are two types of power steering
systems; hydraulic and electric/electronic. A hydraulic-electric hybrid system is also
possible.
1937 Mercedes-Benz Type G 5 with four-wheel steering.

Fig. 2.74 (Representative Image)

Sierra Denali with Quadrasteer, rear steering angle.
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Fig. 75 (Representative Image)

Figure 2.76 (Representative Image)

Figure 2.77 (Representative Image)
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5. Do not carry sharp or pointed hand tools such as probes or knives in your pocket
unless the tool or your pocket is sheathed.
6. Do not perform "make-shift" repairs to tools.
7. Do not throw tools from one location to another or from one employee to
another.
8. Transport hand tools only in tool boxes or tool belts.
Hammer Safety
•

Use a claw hammer for pulling nails and for driving nails.

•

Do not strike nails or other objects with the "cheek" of the hammer.

•

Do not strike one hammer against another hammer.

•

Do not use a hammer, screwdriver, file, etc., if your hands are oily, greasy or wet.

Power Drill Safety
•

Use brushes or vacuum machinery to remove metal chips, shavings and other debris
from the drill table. Do not use your bare hands.

•

Do not use dull, cracked or bent drill bit s.

Power Saw Safety
•

Keep control of saws by releasing downward pressure at the end of the stro ke.

•

Do not use a saw that has a dull blade.

•

Oil saw blades after each use of the saw.

•

Keep your hands and fingers away from the saw blade while you are using the saw.

•

Do not carry a saw by the blade.

Hand Files and Rasp Safety
•

Do not use a file as a pry bar, hammer, screwdriver or chisel.

•

When using a file or a rasp, grasp the handle in one hand and the toe of the file in the
other

•

Do not hammer on a fi le.

79

Paricipant Handbook

Exercise-1
Write 'Load' for loading / Transportaion and 'Ext' for Extracion based on the stages in which these
machines are used.

2.1.6 Basic Spare Parts of HEMM
There are various spare parts used in HEMM or Heavy Earth Moving Machine in which some are listed
below.

Batteries

Figure 2.78 Battery of HEMM
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Batteries

Figure 2.79 Belts used in HEMM

Engine Parts

Figure 2.80 Engine Parts

Cylinder Seals

Figure 2.81 Cylinder seals
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Filter

Figure 2.82 Filter used in HEMM

Fluids

Figure 2.83 Fluids used in HEMM

Hydraulic Spare Parts

Figure 2.84 Hydraulic Spare Parts
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2.1.7 Maintenance of Mining Machines
Maintaining earth-moving machinery is something that must be done to prevent major issues down
the road. The last thing you want on a mining site is non-working equipment. Improper maintenance
will shorten the time period of machinery, cause it to breakdown frequently, require expensive repairs,
and slow down your operations. Also, there are employees who die every year due to heavy machinery
accidents — usually caused by non-maintained equipment and improper training. Adoption of
particular Maintenance type greatly depends upon the resources of organization or company. The
maintenance is different for each company, the professionals need to look at their resources and then
decide the type of maintenance needed for their organization. It can be broadly classified as:


Reactive maintenance

Reactive maintenance (also referred to as breakdown maintenance) refers to repairs that are done
when equipment has already broken down, so as to revive the equipment to its original operational
condition.
Generally speaking, Reactive maintenance takes less time and funds to do nothing than it does to do
one thing, and this holds true when it comes to reactive maintenance. There is no initial cost associated
with reactive maintenance, and it needs far less planning than preventive maintenance, for example.
But this is a very shortsighted approach, and relying completely on reactive maintenance in your facility
isn't sustainable for the long run.
More expensive
Unexpected downtime throughout production runs can result in late orders, broken reputations and
impacted revenue. On top of that, the unpredictable nature of reactive maintenance means that
labor and spare parts might not be readily obtainable so organizations can end up paying a premium
for emergency parts shipping, travel time, and after-hours support.


Preventive maintenance

Preventative maintenance (or preventive maintenance) is maintenance that's frequently performed
on a piece of equipment to minimize the chance of it failing. Preventative maintenance is performed
while the equipment is still operating, so that it doesn't break down unexpectedly.
Preventative maintenance is planned so that any required resources are obtainable at the time of
breakdown. The maintenance is scheduled based on a time or usage trigger. An example based on
preventive maintenance based on time is an air-conditioner which is serviced before summer every
year. An example of preventive maintenance schedule of asset based on the usage is a motor bike
which should be serviced after every 10,000 Km.

Figure 2.85 Preventive Maintenance
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Predictive maintenance

The aim of predictive maintenance is first to predict when equipment failure may occur, and second, to
prevent occurrence of the failure by performing maintenance. Observation for future failure permits
maintenance to be planned before the failure happens.
Predicting failure can be done with one of many techniques. The chosen technique should be effective
at predicting failure and also give sufficient warning time for upcoming maintenance. Some techniques
include vibration analysis, oil analysis, thermal imaging, and equipment observation. These are
described in detail in condition based maintenance page. The proper condition Monitoring of
equipment is best done in the presence of equipment manufacturer and consultant. Predictive
maintenance allows us to fix the problem as low as possible to prevent the unplanned maintenance of
vehicle.

Figure 2.86 Predictive Maintenance



Proactive maintenance.

Proactive maintenance is maintenance work performed in order to avoid failures or to identify defects
that could result in failure. It includes routine preventive and predictive maintenance activities and
work tasks identified from them. The proper use of proactive maintenance helps in saving money by
preventing loss of productivity due to broken machines.
Proactive maintenance enacts corrective actions aimed at the sources of failure. it is designed to
extend the life of mechanical machinery as opposed to:
 Making repairs once nothing is broken
 Accommodating failure as routine and normal
 Preempting crisis failure maintenance
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Figure 2.87 Difference between Maintenance

Following these tips would possibly help stop injuries and deaths.
ENGINE MAINTENANCE
The machine engine is the heart of your vehicle and to work last long without any problems it needs to
be maintained well. Let's look what is needed to the engine in a good condition. First, consider the most
common causes of engine problems like
Lack of regular oil changes
The engine has a number of moving and rotating parts which needs to be properly lubricated which is
the function of lubricating oil. The more you drive the vehicle, engine oil gradually degrades. It loses its
lubricating characteristics and tends to carbonizes below high temperatures. If you change the
lubricating oil regularly, the engine will be well lubricated and clean inside. If you continue driving
longer distance without changing of engine oil, the friction between the engine parts slowly increases
causing mechanical wear and the engine slowly gets effected with carbon deposites or sludge.

Figure 2.88 Engine
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Checking Coolant
The fuel burned inside the engine produces lots of heat. Keeping the engine temperature under control
is the work of the cooling system. The cooling system circulates liquid coolant (antifreeze) from the
engine into the radiator installed near engine frame where the coolant is cooled down by the air flow
passing through the radiator fins. A problem with a cooling system can cause the engine to overheat,
and this can result in serious damage to the engine. One of the common problems with a cooling
system is lack of coolant caused by leaks.

Figure 2.89 Coolant container in Haul Truck
Checking Air Filter
In most newer, fuel-injected vehicles, the air filter is found inside a cylinder box called a cold air
collector box. Generally, the air filter is placed close to the front of the vehicle near one of the fenders.
Air, which is sucked by the front of the vehicle flow through an intake tube onto the box of air filter.
On older fuel-injected engines and carbureted engines, the filter is found in the air cleaner, which sits
atop the engine. The air filter is large and round with a snorkel sticking out of the side to facilitate the
intake of fresh air.

Figure 2.90 changing air filter of Haul Truck

86

Checking Oil Filter


Use a oil Filter Wrench to remove the oil filter.

Figure 2.91 Oil filter Wrench



Use an Oil Filter Cutter (which replaced the former Service Tool) to cut the oil filter open.
Spread pleats apart and inspect the element for metal debris. An excessive amount of debris
in the oil filter element may be indicative of early wear or a pending failure.

Figure 2.92 Oil filter cutter
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Figure 2.93 Used oil filter

Use a magnet to differentiate between the ferrous and non-ferrous metals found in your oil filter
element. Ferrous metals may indicate wear on the steel and cast iron parts of your engine. Non-ferrous
metals may indicate wear on the aluminum, brass or bronze parts of your engine, such as crankshaft
(main) bearings, turbocharger bearings and cylinder head wear. Due to normal wear, friction, etc., it is
not uncommon to find small amounts of debris in your oil filter element. Consult your Caterpillar
dealer to arrange for further analysis if an excessive amount of debris is found in your oil filter
element.


Wipe the sealing surface of the filter mounting base. Make sure the entire old
gasket is removed. Clean the oil filter container.

Figure 2.94 Cleaning filter from inside
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NOTE: Change oil filter(s) at every oil change. Make sure to use the correct oil filter(s)for your engine
arrangement


Install the new filter with the new gas kit. Apply a small amount of clean engine oil to the new
filter gasket.

Figure 2.95 Installing the new filter

Tips for fuel and oil filter replacement









Lightly oil the seal of the new filter with clean diesel oil. Make sure that the new filter is dry, and
prepare the fuel system beforehand. Never pour fuel into the new element before it is
installed!
We recommend that you exactly follow the installation instructions stated on the filter.
Turn the filter first hand-tight, and then tighten by 3/4 turn. Be careful not to over tighten the
filter, as it will then be difficult to loosen it again.
Clean the filter body before installing a new filter.
Inspect the new filter for possible loose particles (any tiny piece of metal on the clean side can
easily enter the fuel pumps and injectors).
Immediately after installing the filter, bleed the fuel system to remove any air bubbles.
Whenever you replace a filter, always inspect the old filter. You can then see the contamination
that the filter has trapped, and this enables you to compare the performance of different types
of filters.

Replacing Drive Belts/Chain
Some vehicles have two drive belts, but most modern vehicles have a single belt, called a serpentine
belt. It's a reinforced, ribbed rubber belt that delivers power to your alternator, air conditioning, power
steering, cooling system, and other components in your vehicle. Usually, these belts don't require
maintenance, and will last up to 150,000 miles. Of course they're not going to last forever, and once
they fail, your vehicle isn't going to go anywhere. That's why you should have regular inspections, and
have your drive belt replaced if you notice any problems.
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Figure 2.96 Drive belt

Replacing Hydraulic Hose pipe
HEMM and Heavy equipment uses a hydraulic pump, valve spools, and cylinders to perform their tasks.
These parts are interconnected with an array of steel reinforced air hoses and steel tubes. After a time
of usage of these pipes, they start to leak through these hoses which is necessary to replace these used
pipes. It can be a dirty job, but doing it yourself can save considerable expense and time.

Step 1
Locate the problem hose- The hydraulic hose have to bear the oil pressure of about 2000 PSI, due to
this they can be burst in a short time. So they can discharge a large amount of fluid in a short time. In
case of small leak, you need to find the location of oil dripping and follow the path to search the exact
location of leak. Never use your hands or body parts to find the leak. Use cardboard, paper or hydraulic
leak detection fluid so no oil injection is increased. A good hydraulic shop stocks leak detection
additives that assist on location the leak safely.

Figure 2.97 Leak in Hose
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Step 2
Assess how many components must be removed to facilitate replacing the damaged hose- Always
label the part removed by number and letter so replacement of that particular part or component can
be reinstalled with ease. This may include housings, guards, clamps, other hoses, hydraulic cylinders,
and more. You need to chase the hose from one end to other the same path you use to uninstall and
reinstall the hose. Putting a number and letter on the ports and hose ends.

Figure 2.98 Damaged Hose

Step 3
Determine if the hydraulic part or component the hose serves, or any other hydraulic components
which must be removed have a live load, or weight on them. If the oil in the system you are
disconnecting is under pressure, it may blow out forcefully when the fittings which hold it are loosened,
causing oil to be discharged under pressure. Relieve the pressure from these cylinders or components
before proceeding.

Figure 2.99 Relaxing the Hydraulic Arm
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Step 4
Make sure any attachments which are supported by the hydraulic cylinder the hose operates are
lowered to the ground or blocked or chained up. The attachment of the vehicle is so heavy that it can
kill a mechanic on sudden falling after relieving the pressure from the supporting cylinder.

Figure 2.100 Lowered attachment

STEP 5
Get the tools you will need to perform the job of removing the hose. With the help of 9/16 to over
11/2 wrench remove the fitting from each end of the hose. Some fittings are designed in a way that on
operating they tends to rotate or swirl, so to resolve this issues always use two wrenches. Holding the
stationary side of coupling with the help of wrench will prevent it from turning and damaging the O-ring
while turning the other to separate from coupling.

Figure 2.101 General tools used for maintenance

STEP 6
Remove all clamps and attachments which will interfere with removing the hose. Often, the hydraulic
cylinder itself will need to be removed so that fittings can be accessed. Hydraulic cylinders are either
bolted .or fix by steel pins.
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Figure 2.102 Removed hydraulic cylinder

Step 7
Loosen the fitting that attaches the hydraulic hose to the hydraulic system, either at a coupling, a
cylinder, or the valve spool itself. Make sure the fitting turns at the threaded connection, and does not
twist any other part. If needed, you may need to hold the fitting at which hose is attached to with a
separate wrench.

Figure 2.103 Loosen the hydraulic system

Step 8
Pull the hose off of the equipment when each ends area unit unfastened. Remember that some
hydraulic oil may leak from either or both connections, and also the oil that's remaining within the hose
will dump out, thus having a bucket handy to catch this spillage is a good plan.
Plug the fittings that remain on the machine to keep scrap from getting into the system throughout the
interval the fitting is open. If you do not have oil dripping from the fitting, and don't have a plug with the
proper threads on it, you may tie a clean rag around the fitting to protect it, however use caution if rain
is within the forecast, since a rag won't protect the system from being contaminated with water
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Wipe excess oil from the hose, and take it to an equipment supply store to have a new one ordered or
made. After market manufacturers and OEM dealers provide replacement hoses and fittings which
may be assembled while you wait, and are less costly than ordering an original equipment
manufacturer's product. You need to be sure that the hydraulic shop is cleaning the hose with the
proper cleaning system not just with shop air. A good shop of hydraulic hose will clean it's all hose with
the proper solvent and after cleaning they install end caps to the hose so that no contamination will
enter. The end caps used in both end of hose keep the hose clean until the hose is routed inside the
system and ready to install.

Figure 2.104 Removing old hose

Step 9
Clean all the fittings and equipment's before reinstalling the new nose. Install the new hose properly.

Figure 2.105 Installing new hose

94

REPLACING WIPER BLADES
Windshield wipers are a necessary safety feature to any vehicle. The problem is that they don't last
forever - but rather need replacing every few years. The rubber blades dry out over time due to use and
the sun. How can you tell that you need new wipers? They'll exhibit some of the following symptoms:





Streaking water
Squeaky
Leave a milky film when wiping
Other reasons seen by the operator about not proper performing of wipers

You can try cleaning or wiping the dirt and hardened rubber from the wiper blade before replacing with
the new wiper. Sometimes you can get some more life out of them this way.
Buy your new blades
Before you issuing the blades from store, make sure you know the exact model of your HEMM. This
includes the year, make, model, and further specifications such as, "type.”
Go to automobile store of your mine and tell them about your vehicle info. They will be able to look it up
and tell you your options. There will many options for blades ranging from each (you'll usually need to
buy a different blade for each side).The replacement of both wipers of a vehicle is generally a good idea
because if one of the wiper is not working properly than other can't be work much better.

Figure 2.106 Wiper Blade

Remove the old one
First, pull the complete wiper assembly up,
so that they remain vertical. Then turn the
blade perpendicular to the arm so that the
hinge is visible. you will notice a small tab
on one facet of the hinge. Pull that tab* out
(you'll here a snap) and then pull the wiper
down, towards the automobile. now that
the blade and arm are separated, take away
the blade through one of the holes on the
blade. After the removing of blade from the
wiper, the wiper arm is a unprotected
metal. So, work carefully when you area
changing the blades. These blades may
harm you and your vehicle's windscreen. If
they were to fall back down, it would not be
smart for your windscreen.

Figure 2.107 Removing old blades
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Attach the new one
Take the new wiper, and insert the arm through the suitable hole, in order that it pushes the particular
wiper up. To know which hole is suitable, adjust the hinge to be perpendicular direction to the wiper
and line it up so that the arm's hook will go over the hinge. Once the arm is inside the hole, just line the
hook over the hinge and push them along. you will hear and feel a click when it's snapped in. Lower the
arm, rinse and repeat and you're finished!

Figure 2.108 Installing new blades

HYDRAULIC MAINTENANCE
Hydraulic systems aren't as sophisticated as you might assume. Through regular maintenance you'll
become familiar with the parts and be able to diagnose potential issues.
The parts of hydraulic systems work together intimately. As a result, harm to one part might cause
additional damage to others. The leakage of overheated oil from one of the hydraulic cylinder seal is
able to cause damage to other cylinders of the system. That is why it pays to perform regular
maintenance and preventative inspections to eliminate issues before they occur.
Most hydraulic systems consist of a pump, hoses and lines, cylinders and motors, valves, a cooling unit,
a reservoir, filters and hydraulic fluid (oil). At the heart of the Hydraulic system is the pump. It uses
energy from the engine to pump the fluid and create hydraulic flow and pressure. Valves control the
flow of the fluid by restricting or redirecting it. Cylinders and motors are the “muscles” of hydraulic
systems

Figure 2.109 Hydraulic ram of Haul Truck
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Keep contaminants out of your hydraulic system. For replacing or check the hydraulic fluid you need to
clean the surrounding around the hydraulic filters, fill plugs and dipsticks. Keep all fluid containers
tightly sealed when stored and pour directly from the container into the system.
Change the fluid and filter when the initial fifty hours of use. Often, the manufacturing method permits
contaminants to enter the hydraulic system. A fluid change after fifty hours will eliminate these
particles. Thereafter, change hydraulic fluid and filters at regular intervals as recommended within the
owner's manual.
Check oil before each use. Verify that fluid levels are adequate and that the fluid is in good condition. An
inadequate quantity of oil can cause severe harm to pumps. Due to entering the air into the system, the
oil can be seems foamy or milky. Air can cause jerky and slow operation of the hydraulics. Locate and
seal the source of any leak.

Figure 2.110 Leakage from Hydraulic Ram

Figure 2.111 Leakage from Hydraulic hose pipe

PNEUMATIC MAINTENANCE
Troubleshooting a pneumatic system has been thought of an art, a science, or simply hit-or-miss luck.
The word “Troubleshooting” creates an image of hours of downtime and production loss in the minds
plant manager, production managers and personnel's of maintenance department. However, when
reduced to its basic parts, troubleshooting a pneumatic system may be a step-by-step procedure.
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Using the pneumatic circuit, you can perform position sensing, pressure sensing, speed regulation and
timing logic. Troubleshooting is initiated once the circuit doesn't operate properly. Some general
diagnostic and testing procedure can be done for any problem, whether the problem takes place on
the startup of a new system or at a breakdown of the current machine.

Figure 2.112 Hydraulic system

Daily Maintenance in Pneumatic Systems
Condensed water must be removed from the filter. If the oil level within the lubricant container bottle
goes down from the prescribed line, the appropriate oil should be added. The oil level must be above
the minimum level. Certain parts of the system must be lubricated as specified.
Weekly Maintenance in Pneumatic Systems
Clean the moving components of the valves. Check, repair the rollers. Change the blown part. Check
the air hoses and the pipes. If there are leaks, repair it. If you have metal particles or chips in pneumatic
system, change them.
Check the tightness of the hose connections, check the pressure regulator with the gauge. Adjust it to
make sure that the lubricant is functioning and that five drops of oil are dropped per minute with the
screw.
Monthly Maintenance in Pneumatic Systems








Observe all the coupling screws on the compressed air lines.
If there are leaks, replace the relevant component.
Check the exhaust lines of the valves. examine the losses in the valves within the normal
position of the system.
Clean the filters, wash the filter parts with kerosene, and blow the air through the reverse flow
direction to wash the filter.
Check the air inlet and outlet lines in the cylinders.
Replace seals which cannot be used.
One of the important elements of maintenance in pneumatic systems is the control of the
sealing elements.

98

6 Month Maintenance in Pneumatic Systems
Check the guide bearings and bushings of the piston arms. Replace it if it's worn.
Replace the seals if necessary. Replace the mufflers if they're broken.

Figure 2.113 Repairing Pneumatic system

TRANSMISSION MAINTENANCE
Periodic transmission maintenance is needed to keep your vehicle running smoothly and efficiently. A
number of services should be performed throughout routine transmission maintenance to confirm all
parts are properly lubricated and in good and solid shape. A lift inspection could reveal any major
trouble, whereas general inspection and replacement of fluids, filters and gaskets can reveal other
minor issues that can be fixed along the way. It's recommended to have this service performed every
30,000 miles or every couple of years, whichever comes first. A complete transmission flush may only
be necessary if the vehicle is long overdue for transmission maintenance. The burnt smell or significant
sludge of the current transmission fluid could require a full flush as well. If the routine maintenance has
been truly performed as per recommendation, the used fluid during the process should satisfy.

Figure 2.114 Repairing Transmission
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Replacing the Pan Gasket
One of the primary steps to routine transmission maintenance is to replace the pan gasket. This gasket
is located around the rim or lip of the transmission pan. The pan gasket can get worn and cracked with
the passage of time, resulting in transmission fluid leaks. Loss of transmission fluid can cause the
automobile to shift improperly, which can result in unsafe driving conditions or other mechanical
issues. When the transmission is down, the replacement of gasket is simple and the part itself is
relatively cheap. If the present gasket is reusable, of significantly high quality and not broken or
cracked, it may be possible to wash it off and easily put it back.
Replacement Transmission Filter
The transmission filter and the previous seal, if possible, will need to be replaced. Clogged or dirty
transmission filters can cause undue stress and wear on a transmission. Replacement of this filter is one
of the necessary components of transmission maintenance, but may be simply overlooked. like the pan
gasket, this is a relatively simple and cheap replacement and should be taken care of whereas the
transmission pan is off

Figure 2.115 Transmission Axle of Haul Truck

Drive shaft maintenance
A driveshaft is responsible for transferring engine power from the transmission to the differential and
onto the drive wheels. A driveshaft can be one or two pieces with a center support bearing in the
middle. The universal joints are placed at either end of the drive shaft which acts as flex joints that allow
the differential mechanism to move upwards when the vehicle hits a bump. A front driveshaft yoke is
used to connect to the transmission whereas a rear driveshaft flange is used to connect to the
differential. On older models the rear U joint bolts directly to the differential without using a rear
flange. On front wheel drive cars there are two drive shafts which are referred to as CV axles.
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Driveshaft themselves have little problems with the exception of becoming bent if they come in
contact with an obstruction. The U-Joints can cause problems to the vehicle like clucking and chirping
when the car moves or put into the gear. The price of removing a shaft is incorporated within the cost of
the additional repair being performed.
Something you must understand that may not be thought of is when a driveshaft is removed the
automobile will no longer be in park. The automobile can roll because the link between the drive
wheels and transmission is removed. You will need to raise the car or truck up using a floor jack and
jackstays. Wear protective eyewear and gloves before you start.
1. Mark
the
Driveshaft
Mark the driveshaft orientation before starting the repair work. It helps in returning the driveshaft
at the original position on the differential which can help avoid vibrations caused by driveline once
the drive shaft is reinstalled.

Figure 2.116 Marking on Drive shaft

2. Removing driveshaft Bolts
Remove the shaft differential flange mounting bolts. These bolts will be very tight so use good
quality tools to avoid stripping. Some bolts can head 12 point heads as in this example which used a
13mm 12 point socket to remove. For avoiding coming loose during operation , these bolts can also
use lock tight and can be reapplied when reinstalling.

Figure 2.117 Removing drive shaft bolts
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3. Remove
driveshaft
flange
You need a plastic hammer to lose the driveshaft from its position by striking the rear yoke ( U-joint
mouth). At this point the back half of the shaft will be free so hang onto it. On some vehicles there
is a center support system which must be undone by removing the two center support mounting
bolts. Always remember to apply the electrical tape to around the U-Joints cups so they don't fall
off and release the cup needle bearing, when you are repairing or removing an older vehicle drive
shaft.

Figure 2.118 Removing drive shaft flange

4. Remove driveshaft
Using both hands gently slide the shaft from the transmission or transfer case. a small quantity of
fluid might leak out so have a fluid catch basin ready. This would be a good time to replace the fault
or damage in the transmission like universal joints, leaking transmission tail housing seal or the
repairs needed by differential.

Figure 2.119 Removing Drive shaft
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5. Check U joints
You need to check the U-Joints at anyone end of the shaft. Grasp the yoke and move it in all
directions. It should be a smooth motion with no rough spots or play in any direction. If play or
rough spots occur then the U joint needs to be replaced.

Figure 2.120 Checking U joints

6. Reinstall driveshaft
Before re-installing the driveshaft apply a small amount of grease to the yoke. This will help
lubricate the output shaft lock in the transmission or transfer case. Care must be taken when
reinserting the driveshaft yoke as not to damage the seal. Gently guide the yoke into place over and
onto the output shaft.

Figure 2.121 Reinstalling drive shaft
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7. Reinstall flange Bolts
When the front yoke is installed properly in the driveshaft of the machine you need to pull the
driveshaft back into place while inserting the mounting bolt with the help of hand to avoid cross
threading. Finish installing the mounting bolts while making sure the alignment marks are
together. Tighten the bolts evenly and in a cross pattern to manufacturer specs that is usually 55-65
foot pounds of torque. You need to refill the fluid which is lost during the checking and repairing
process after the shaft has been installed.

Figure 2.122 Reinstall Flange Bolts

ELECTRICAL MAINTENANCE
Many technicians are nervous to look even the faulty vehicle electrical system of their vehicle, for fear
of causing extensive damage. However, certain things must be checked regularly to ensure peak
performance.
Electrical maintenance is also necessary to keep your vehicle running. Knowing when and how to
change the battery is useful; if you prefer not to do it yourself make sure that a professional periodically
ensures the battery is operating, and the battery terminals are clean.
The battery is the backbone of your vehicle's electrical system because it provides power to the starter
and ignition system. Your vehicle's battery also delivers the additional power required when the
electrical load exceeds the alternator's supply. You should have your battery and it's connections
checked at every oil change. If your battery is more than 3 years old, it's a good idea to think about
replacing it.
Some Electrical Components
Power windows
Power steering
Headlights and other exterior lights
Windshield wipers
Defroster
and more
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Figure 2.123 Repairing Hydraulic Shovel
BODY MAINTENANCE
In mostly mining machine, the body of the machine needs repair regularly. The body gets damaged due
to heavy work load and regular use of machine. In mostly machines, the bucket of the mining machine
gets damaged due to loading and unloading of material.
The heavy usage and corrosion on the excavator bucket can lead to failure of bucket. It can also able to
wear the steel or breaks the welds of bucket. This excavator bucket saw use in a gravel pit, however
given that a new rock bucket can cost in the tens of thousands of dollars, repairing an existing rock
bucket is usually an option. The bottom bucket is replaced by hardened steel on which the new tool
shanks will be welded. Abrasive resistant steel (AR400) offers much better wear resistance than the
mild steel some stock buckets are fabricated from.

Figure 2.124 Repairing bucket

105

Paricipant Handbook

Teeth replacement of Excavator
The bucket teeth are an important part of your loader or excavator and correct installation will ensure
the maximum digging performance of your earth-moving machinery. Selecting the correct bucket
teeth from the list of bucket teeth for your situation is crucial, but it's only the start. You must ensure
your bucket teeth are installed properly.
In order to reap the advantages of using bucket teeth, it's important to install them correctly. Install the
bucket teeth properly for avoiding any costly mistake in future reference. On top of minimizing these
maintenance costs, you're also increasing the performance of your machinery.
Safety first!
It's vital that you prepare a secure workplace before you start your installation in order to minimize the
risk of any injuries occurring. Ensure you're wearing your correct personal protective equipment,
especially safety glasses and safety boots.
For the safety of operator or mechanic while installing the bucket teeth, apply the parking brake of
loader or excavator and check the machine that it should be turned off. Remove the ignition key and
keep it away from the machinery. This is simply to ensure that nobody starts the machine while you're
workingon it.
Preparing for installation
In preparation for installation, position the bucket with its teeth parallel to the bottom. You can even
use wooden blocking or jack stands to effectively support the bucket. This will also help with the
prevention of any potential pinching or crushing accidents.

Figure 2.125 Tools used for replacement of bucket tooth
Step One
Remove the existing teeth by using a pin removal tool. With the help of retainer, hammer the pin
removal tool in to the pin from the side of tooth it will save time. If you hammer from opposite side it
will take more efforts as well as time.
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The only original part left on this excavator bucket to the upper right is the small diamond area on the
bucket ears, which attach to the stick, or dipper. The bucket is heavily dressed with wear strips for use in
rock. Digging through the edge can damage the bucket rapidly even if you keep up with maintenance of
the tooth caps and the cutting edges. Most buckets are equipped with removable wear bushings in the
ears that are simply replaced. The bushings are hardened steel and therefore the pins are mild, so that
the pins take the damage if the bucket is abused. New bushings will be replaced in the field with a
through-hole Port power 50 ton piston.

Figure 2.126 Welding strips on bucket

Figure 2.127 Repaired Bucket
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Figure 2.128 Removing tooth

Step Two
Remove the tooth and clean any excess dirt from the adaptor using a wire bristle brush, or any similar
tool.

Figure 2.129 Cleaning dirt from old tooth

Step Three
Insert the retainer into the retainer recess in the adaptor.

Figure 2.130 Inserting retainer
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Step Four
Position the tooth on the device, making certain that the retainer stays in situ.

Figure 2.131 Positioning the tooth

Step Five
Insert the pin through the tooth and adaptor from the other side of the retainer. this will create it way
easier for the installation.

Figure 2.132 Inserting the pin and adapter from the other side

Be sure to insert the end of the pin with the recess first.
Step Six
Hammer the pin until the pin is flush with the end of the tooth.

Figure 2.133 hammering the pin with the help of hammer
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Step Seven
Finally, the recess in the pin will lock into the retainer.
Generally, there are various types of bucket teeth available for excavator in the market according to
work.

Figure 2.134 various tooth of buckets
TIRE MAINTENANCE

Industries such as the mining industry rely on productivity to generate profits. Any situation where
equipment essential to productivity breaks down, production is lost. An example of such a piece of
equipment is haul trucks and HEMM. When a HEMM stops moving profit is being lost. Loss of profit
does not stop at the mining truck itself, a maintenance crew must be called out to inspect and
correct the problem. Disabled HEMM may also be impeding or totally blocking the path of other
haul trucks. Thus, properly maintaining a fleet of haul trucks and loading equipment is crucial to
maintaining high productivity. Wear part monitoring, maintenance, and replacement are
important aspects of maintaining high productivity. Tires are an important wear part to consider as
tires are directly linked to haul truck availability and performance. Due to a growing shortage of
haul truck tires and haul truck tire costs, tire conservation has become an important issue in
today's mining industry.
Incorrect pressure can cause poor mileage, uneven tire wear, or a tire blow-out. to prevent these
events from happening it's vital to maintain correct tire pressure. Check your tire pressure whenever
you fill your automobile with gas to confirm that you're} obtaining the most out of your tires - and that
your tires are being treated well.
Maintaining correct tire inflation is relatively simple and essential to the general tire performance of
your vehicle. A properly inflated tire can give longer life, faster steering response, higher fuel efficiency
and a smoother ride than an improperly inflated tire. Each under inflation and over inflation can cause
headaches like premature tread wear and possible tire failure. The most effective way to ensure you
are getting the most out of your tires is to check your tire pressure on a monthly basis. There are
several components making up a tire. These components include the Bead Bundle, the Inner liner,
the Body, the Belts, the Sidewall, and the Tread.

General Function of tire
Carry a load
Guide or Steer the Vehicle
Transit engine or brake torque
Absorb shock
Roll
Last as long as possible
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Figure 2.135 Tire

Figure 2.136 Tire interior

What we expect from a tire?
Load carrying capacity
Speed capability
Grip during acceleration, braking and steering
Handling steering response
Good ride shock absorption
Durability of long life and damage resistance
Good Appearance
At a low cost
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Repairable issue of tire
Punctures
Cuts
Cut Separations
Turn Up separation
Non-repairable issue of tire
Tread/Belt Separation
Heat Separation
Impact breaks
Over Deflection
Tire Maintenance depends on
Air pressure maintenance
Tire Matching
Rotation policy and scheduled changes
Alignment of tire
Tire mounting procedure
Tire repair procedure
Workmanship and materials
Poorly adjusted suspension, play in the spindle, the ball joints and the pivots
Absence of rock ejector

Figure 2.137 Types of tire wear

Over Inflation tire
Over inflation can be as serious as under inflation. Over inflation causes over stress the tire carcass.
Reduces the tire's ability to envelope irregular objects in the travel path.
Causes a loss of traction.
Makes tires more vulnerable to spin cuts and shock load damage.
Reduce flotation in soft ground.
Produces a hard ride and vehicle vibration.
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Under Inflated tire
An under inflated tire will deflect too much leading to excessive sidewall flexing. Under inflation
generally results in:
Irregular or uneven tread wear
Sidewall radial cracks
Ply separation
Loose or broken cords inside the tire
Fabric carcass fatigue
Belt edge separation.

Tire Matching

Figure 2.138 Types of inflation

Tire assemblies operated as a dual pair must:
Have the same outside diameter
Both the tire from same brand, type, and size.
Both were from the same construction type like both bias or both radial
Have comparable inflation pressures (Within 1%)
Some difference of tolerance is however accepted for difference in diameter of tires
mounted on the same side of vehicle.
For Loaders
6% tolerance between the front and rear axles
3% tolerance between the two tyre on same axle
For rigid dump trucks
3% tolerance between the left and right tires
1% tolerance between two dual tires.
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For Articulated dump trucks
2% tolerance between the front and rear axles
1.5% tolerance between the two rear axles
1.5% tolerance between the tires on the same axle

Figure 2.139 Rigid Dumper

Figure 2.140 Articulated Dumpers
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Figure 2.141 Tire Rotation

Alignment of Wheels
Alignment refers to the angle formed by the wheels on the same axle. Toe-in and Toe-out lead to
accelerated, uneven wear of the tire on the shoulders. The outer shoulder in the case of toe-in and the
inner shoulder with toe-out.

Figure 2.142 Toe Out and Toe In
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Figure 2.143 Tapered wear due to Faulty alignment

Vehicle Suspension
Incorrect adjustment of the suspension can lead to the overloading of certain tires. Due to alignment
fault of vehicle, you can visually check the wear on the tires, there is a clear on the outer layer of tire
when you touch them and there are no sharp edges.

Figure 2.144 Positive and Negative Chamber
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Replacement of Tire
For understanding the process of replacing a ire with the new one, we will take reference as a Backhoe
loader.
It is very important that you have backhoe ires that are going to have the deep tread you need to
possess stability on the job site. You need ires that are going to be robust enough for whatever work
you're going to do with them. Paricularly if your work site has anything sharp or any detritus that might
cause damage to your ires, it is really important that you get new backhoe ires that will resist
punctures and tears.
But even the best quality ires wear out after a short while. Despite how puncture resistant your ires
are, there's sill the chance that they will meet their match out there on the work site. In such a case,
you need to be ready to repair or replace your backhoe ires so you can get your equipment up and
running again.
Step 1- Make sure the backhoe is in safe locaion
The ﬁrst step when you noice that your ire is damaged or ﬂat is to make sure that everyone is safe. The
backhoe must be on stable ground with no danger of slippage. If possible, get someone else to help
you. Changing, repairing, and replacing backhoe ires means lifting some really heavy things. it's very
helpful to have an extra set of hands. Also, keep in mind that pry bars exert a lot of force. Make sure that
you handle them with care.

Figure 2.145 Machine in safe location

Step 2- Use Stabilizer Blocks
The second step when you get a damaged tire is to stop and get the load of the machine off the tire.
You're going to be maneuvering around the tire, so you need the heavy backhoe not to be resting on it.
You can use the stabilizer to lift the backhoe off the tire if the broken tire is in the rear. If it's a front tire
that's the problem, use the front bucket to get the backhoe off the tire so you can take it off.
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Vehicle Rock Ejector

Figure 2.146 Rock struck in between the rear tires

Tire condition depends on Payload Position

Figure 2.147 Payload Position

Effect of the degree of overloading on the service life of tire
Overload (%)
Reduction in tire service life (%)
10
15
20
30
30
50
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For Longer Tire Life
Never turn front axle tires when the vehicle is standing.
Keep off windrows. These are often present when haul roads are being graded.
Don not drive on the berm of the road.
Do not drive over spillage.
Don not drive or back over rocks at shovel or dump area.
Avoid tire spin
Don not overload haulage trucks.
Control spillage and maintain a level working pad at loading areas.
Properly place the load of rocks or mine material In the center of truck bed.
Station a cleanup dozer at each loading area.
Properly match shovel or wheel loader to trucks being loaded.
Patrol haul roads and clean up spillage.
Fill depressions and dips on the road
The haulage truck speed is high on main roads so this road need regularly need repair or
maintenance.
Create and maintain the mining road crown to provide proper drainage.
Do not over water haul roads or work areas. This can lead to unnecessary cuts in the tire thread
and sidewalls.
Excessive watering of hard packed, smooth surfaces is a safety hazard. Vehicle control /safety
is reduced on a slick, wet road surface.

Figure 2.148 Damaged tire

Checking Tire Pressure
You should have the following items to check the tire pressure.
Pen and Paper
The Pressure Gauge
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Figure 2.149 Pressure Gauge

Air Compressor

Figure 2.150 Air Compressor
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Your tire pressure gauge can be digital or standard. Auto parts stores typically carry both.
Start with cold tires.
Vehicle manufacturers specify PSI – literally “pounds per square inch” of pressure – assuming tires are
cold. When the vehicle is parked for more than 3 hours or the vehicle has been driven less than 1.5
km at normal speed, then the tires are considered as cold. PSI is the unit your pressure gauge uses to
provide readings.
Check the manufacturer's recommended PSI
Look on the driver's side door jamb or your owner's manual to find the recommended cold tire PSI for
your front and rear tires. If you cannot find it, you should consult your vehicle dealer, manufacturer, or
a qualified tire professional.
Write down each tire's PSI
Sometime your need to fill different pressure levels in the front and rear tires so, always write the
correct PSI for each to avoid getting confused as you move around the vehicle to check the tire pressure
of remaining tires.
Check tire pressure with your gauge
Remove the valve cap from one of your tires. Place the correct pressure gauge on valve stem of the tire
and press down so the hiss sounds of tire air is disappears and your gauge starts providing the reading.
With the use of standard pressure gauge, the air pressure will be released from the bottom of the
pressure gauge. Measurement units are etched into the bar. A digital gauge will show you the reading
on a screen.
Write down the reading and repeat this process for all tires.
Fill to recommended PSI
Use an air compressor to refill any tires with low pressure. Many air compressors are different, so read
directions carefully to be sure you're using it correctly.
When you are filling the air in tire of your vehicle from a gas station, make sure you have parked the
vehicle at the right place so that air pressure hose will reach up to the all tires. Fill the air in the tire by
placing the end part of the sir hose over the stem of tire and pressing the lever.
Using a gas station air compressor means your tires might be “hot.” If it is necessary to adjust inflation
pressure when tires are “hot”, set their pressure to the recommended cold inflation pressure. Recheck
the inflation pressure when the tires are cold.
After filling your tires, use the gauge to check pressure again. At this point, it's ok if you overfilled the
tires because you can always let some air back out. Never drive on overinflated tires. Over inflation can
result in decreased traction, premature wear, and decreased impact absorption.
Ÿ

Repeat this process every time when fueling
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Figure 2.151 Stabilizing Back Hoe loader

Step 3- Removing the remaining air
Next step is to removing the remaining air from the rear wheel or punctured wheel. Deflate the tire
by rotating the tire value.

Figure 2.152 Removing the remaining air
Step 4- Mounting the tire from Rim
Make sure the rim, tire and inner tube are compatible and never use a tool liable to damage the tire
sidewalls or beads. With the help of a long and heavy hammer separate the tire with the rim of machine.
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Figure 2.153 Mounting the tire with hammer

Figure 2.154 Mounting the tire

Step 5- Lubricate the rim
Lubricate the rim flange and tire beads to facilitate removal and avoid damage to the seats,
especially when a puncture is involved.

Figure 2.155 lubricating the rim
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Step 6- Removing the tire from the rim
With the help of iron rods or pry bar, remove the tire out of the rim. Continue to work around the
tire until the whole tire is pried off the rim.

Figure 2.156 Removing the tire from rim

Remove the valve stem and stem locknut from the tube. Pull the tube out of the wheel beginning at
the valve stem and working around the rim.

Figure 2.157 Removing the tire from rim with the help of long rod
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Step 7- Removing dirt from Rim
Remove the dirt and rust from the rim with the help of hammer and compressed air.

Figure 2.158 Cleaning the rim

Remove the tube from tire if the tire is not tubeless. Check the tube for any puncture. If the puncture is
large and cannot be fixed then remove the old tube from the tire and insert the new one.
If the tire is damaged by any means in the mining then you need to use the new tire in place of old.
Step 8- Reinstall the tube in the tire
Insert the tire partially in the rim of backhoe loader because we need to align the tube properly before
installing the whole tire.
Make sure the valve stem is aligned with the hole in the rim where it will fit. Push the valve stem
through the hole made of it, and replace the retaining nut that will hold it in place as the tire is
remounted on the rim.

Figure 2.159 Reinstalling the tube

Align the air value of tube with the rim and insert the whole tube inside the tire.
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Step 8- Use your tire tool or pry bars to pull the tire back onto the rim.
Start near the valve stem but not directly in line with then work around the rim of tire moving away
from valve stem to prevent tire from damaging or pinching the tube.

Figure 2.160 Installing the tire on the rim

Continue around the tire until it is reinstalled completely on the rim

Figure 2.161 Adjusting the tire

Step 10- Replace the valve stem core and inflate the tire
You will hear air escaping from the cavity between the tube and tire as the tube inflates, but don't
worry about it, as this is normal.
You need to be sure that the tire's bead is in line with the edge of the rim as the air pressure inside the
tire forces the bead to place on the rim.
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Figure 2.162 Inflating the tire

BRAKES MAINTENANCE
All brakes are working on same principle by converting the kinetic energy of the vehicle into the heat
energy which is dissipated into the automobile. There are two most important requirements of brakes
as follow.
1. The brake must be enough strong to stop the vehicle within a minimum distance in an
emergency with safety. The driver should have total control over vehicle during emergency
braking and the vehicle must not skid.
2. With prolonged application of brake their effectiveness should not be decreases. These
characteristics called antifade characteristics.
Types of Brakes
A brake is one among the most necessary component of automobile. There are many types of brakes
available in automobile industries. These are primary brake, Secondary brakes, vacuum brake, air
brake, disk brake, drum brake etc. There are various types of brakes which are used by HEMM in which
some are listed below.
According to the purpose:
1. Primary
or
service
brake:
This brake is used when the vehicle is in running condition to stop or slow down the vehicle. this can be
the main braking system, which is situated in both rear and front wheels of the vehicle.
2. Secondary brakes:
Secondary
brakes, which is also referred to as parking brake or emergency brake , are used to keep the vehicle
stationary. it is usually operated by hand, thus additionally referred to as hand brake. the main
perform of this brake, is to stay the vehicle stationary once it's parked.
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According to Construction:
1. Drum Brakes
In this kind of brakes a drum is connected to the axle hub whereas on the axle casing is mounted a back
plate. The rear plate is made of pressed steal sheet. It offer support for the expander, anchor and brake
shoes. It also protects the drum and shoe assembly from mud and dirt. It also referred to as the torque
plate because it absorbed the entire torque reaction of the shoe. two brake shoe is mounted on back
plate with friction linings.

Figure 2.163 Drum Brakes

2. Disc Brake
Disk brake consists of a cast iron disc fastened to the wheel hub and a stationary housing known as
caliper. The caliper is connected to some stationary a part of the vehicle and it cast in two components,
each part containing a piston. There is a friction pad placed in the position by retaining spring plates
and pins which are present in between the piston and the disc. There are arrangements in the caliper
for the fluid to enter or leave each housing. There passages are also connected to a different one for
bleeding. Each cylinder contains a rubber sealing ring between the cylinder and the piston. When the
driver hit or applies the brakes of a vehicle, the hydraulic piston moves the friction pads into contact
with the rotating disc, applying equal and opposite forces on the disc from the both sides. On releasing
the brakes, the rubber sealing rings act as return springs and retract the pistons and the friction pads
away from the disc.
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Figure 2.164 Disc Brakes

According to Actuation:
1. Mechanical brakes:
In this brakes the brake force is applied mechanically used where we needed little force to braking.
These brakes are utilized in the small vehicle like in scooters, bikes etc where small braking force is
required.

Figure 2.165 Mechanical Brakes
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2. Hydraulic brakes:
In the hydraulic brakes, brake force is applied by the hydraulic oil. it's one of the most helpful and
reliable braking system. This brakes is employed in most of passenger cars.

Figure 2.166 Hydraulic Brakes

3. Electric brakes:
In this braking system magnetic effect of electricity is used to apply the braking force. The braking
piston and the disk are connected to the electricity. When we want to apply brake, we start the
electricity, which produce magnetic impact between brake pad and the disk. So the brake is applied.

Figure 2.167 Electric Brakes
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4. Air brakes:
In the air brakes, air pressure is used to the generate the braking force. This braking system is used
in heavy load vehicle i.e. trucks, bus etc.

Figure 2.168 Electric Brakes

5. Vacuum brakes:
These brakes used vacuum to apply the force on brake pads. this is the one of the most powerful
braking system. This brake is used in the big and heavy vehicle i.e. train, heavy ships etc.

Figure 2.169 Vacuum Brakes
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Repair Maintenance of Hydraulic Brakes
Due to wear, contamination, or damage, the brake pads will, on occasion has to be replaced.
1. Brake Pad Change
Remove the wheel.
By using tab at the middle of pad backing plate, you need to pull the pad toward the center of
the caliper and out.
There is a spring that holds them in place. That spring snaps on to the post at the center of the
piston.
Repeat the steps for the other side pad.
2. To replace the pads.
Using the boxed end of a 10mm wrench, push the caliper pistons back until they bottom. This
will give you more room to fit in the new pads. Take care not to push on the aluminum post in
the center of the piston.
Caution: Don't push on the post in the center of the piston because that will bend the post. Walk the
piston back and forth until the piston is all the way back in the bore. Do the same thing on the other
side.
Note: There are two different brake pads, an inner and outer – or a right and a left. On the outer pad the
tab is offset. On the inner pad the tab is in the center.
3. Put the outer pad in first. Use the tab in the center of the pad backing plate to push the new
pads into place.
You need to angle the pad slightly so the post is faced towards the center of caliper and push the pad
until it placed at right place. Check that the pad is locked into position.
4. Now repeat the procedure for the inner pad.
5. Install the wheel.
Piston(s) Pumped Out
If the brake lever is applied without the disc between the pads, the self-adjusting feature will allow the
pads to push out. The caliper pistons will be pumped out of their bore. This will cause excessive drag on
the disc when the wheel and disc are reinstalled, or even make it impossible to install the wheel and
disc.
To fix this problem
1. Remove the brake pads from the caliper if they are not already removed.
2. Hint: If the pads are pushed together tight, slide a series of thin cards between the pads to
initiate a gap and enlarge the gap until it is large enough to pull the pads out. If you are going to
replace the pads anyway, you can use a screwdriver instead of the cards to create the gap. But
the screwdriver will break the friction material apart and the pads will definitely have to be
discarded.
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3. When pads were removed, you need to push the piston back in the caliper using the 9mm
end wrench.
Caution: Don't push on the post in the center of the piston because that will bend the post. Walk
the piston back and forth until the piston is all the way back in the bore. Do the same thing on the
other side.
4. When the pistons are back into their bores, replace the pads – putting them in at a slight
angle so that the spring catches the post on the piston.
Cleaning and Care
The isopropyl alcohol should be used to clean the brake disc and pads (not disc brake cleaner).

Figure 2.170 Brakes of Haul Truck

MAINTENANCE OF GAUGE
Gauge need to be totally cleaned before and after use with either Alcohol or suitable
solvent which don't contain water or leave an oil buildup.
Starrett m1 oil should be used when gauges are not in use. do not use WD40 because it
leaves a greasy buildup; really bad on gauge blocks.
The element must also be clean and free of metal particles.
Do not uses thread gauges forcefully: like a tap or die.
Do not allow the gauge to be dropped on the workplace, the gauges are brittle and may
break.
Please note that the limit gauge is a precision tool and should be handled carefull

133

Paricipant Handbook

MAINTENANCE OF SENSOR
Mining operation involves a variety of heavy rotating machinery that's used for exploration and
process of precious metals, minerals and materials extracted from the planet. This industrial
machinery is subjected to moderate to extreme vibration levels whereas in use. It's critical to trend
these vibration levels to confirm equipment health / reliability and to avoid unscheduled downtime.
For safety monitor and protecting critical rotating assets, IMI sensors offer a full line of piezoelectric
products which are used in mining industry.
Accelerometers
An accelerator looks like a simple circuit for a few larger electronic device. Despite its humble look, the
accelerometer consists of the many different components and works in many ways, two of which are
the piezoelectric effect and the capacitance sensor. The piezoelectric effect is the most common type
of accelerometer and uses microscopic crystal structures that become stressed due to accelerative
forces. A voltage is created from stress by these crystals and the accelerometer interprets the voltage
to check or determine the orientation and velocity. When recorded over a period of time, the pattern of
vibrations produced by operating machinery can be analyzed to detect changes that indicate that the
equipment is due for maintenance and repair.
Some accelerometer has internal electronic circuit to give output which can be directly used by the
control systems. Mechanical fixing of the sensor is important in order to achieve true transfer of the
vibration or acceleration. Many fixing methods are used including beeswax, hard glues, threaded stud
(male or female), magnetic mounts.
Wireless Monitoring
The Wireless Vibration Monitoring System can safely "look" at the machine's health several times per
day and provide data to your existing vibration monitoring system. The system provides the reliability
centered maintenance team to check more channels with the absence of more resources by deleting
the set of vibration data on healthy machines. The system also allows measurements to be taken daily
on machines in dangerous, remote and hard-to-reach locations. It's been tested in a number of
different types of plants including power, steel, food processing, paper, chemical and automotive.
HVM (Human Vibration Monitor)
We can also state HVM as Human Vibration Meter. This meter is small in size with built in Wi-Fi which
can be used to measure whole body, hand arm, and general vibrations. It includes the metrics and
frequency weightings needed to measure human vibration. This meter is consist of 3 channel and
meets the requirements of ISO 8041:2005. This meter is designed to measure per ISO 2631-1, 2 & 5 and
ISO 5349. Due to these feature, the HVM is an ideal choice used to test conformity worldwide with
human vibration requirements and regulations.
Voltmeter
A voltmeter is an instrument used for measuring potential difference between two points in an electric
circuit.
Analog voltmeter
An Analog meter provides readings by deflecting a pointer on AN analog scale. On most analog
meters, there's a rotating switch that chooses between resistance scales across the meter face.
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Figure 2.171 Analog voltmeter



Digital Voltmeter

Digital voltmeter provides a numerical display of voltage by use of an analog to digital converter. An
analog-to-digital converter (abbreviated ADC, A/D or A to D) generally, an ADC is an electronic
device that converts an input analog voltage or current to a digital number proportional to the
magnitude of the voltage or current.

Figure 2.172 Digital voltmeter

2.1.8 Store Management
A professionally managed Store has a process and an area inside, to receive the incoming materials
(Receiving Bay), keep them for as long as they're not required to be used (Custody) and then to move
those out of stores for use (Issue). The fundamental responsibilities of stores are to act as custodian
and controlling agent for components, supplies, and materials, and to produce service to workers of
those goods.
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Store management is define as the activity of storing products safely with the use of various The
storekeeping store the material and products safely and also done preservation of materials stocked, to
their receipts, issue and accounting. The target is to efficiently and economically provide the correct
materials at the time when it is required and in the condition within which it's required.
The job role of a store manager is to store the goods and act a caretaker of the stored goods and issue
them when there is a demand. Needless to mention storekeeping activity doesn't add any value to the
product. In fact it only adds to the cost. The organization needs to spend money on area i.e.
Expenditure on land, building and roads, equipment, machinery and other facilities provided such as
electricity, people i.e. salaries and wages, insurance, maintenance costs, stationary, communication
expenses and the value to maintain the inventory etc. All of these get added to the organisational
overheads and at last get reflected within the costing of the finished product.
Thus , the basic functions , to manage a stores, carried out are:
Receiving of incoming consignments (goods)
Safe keeping of goods (Custody)
Disposal of undesirable goods
Inventory Management
House keeping and record maintenance

Figure 2.173 Function of stores

In the long drawn method of preserving the materials until its use, some materials might get obsolete
and unserviceable and may require removal from stores , in order to clear space for other incoming
goods. This activity is known as Disposal of goods for which auction etc is done.
Since the material has a price, the organization would definitely like to incur optimum price on this
account and so there is a requirement to manage the materials within a stores specified the total cost
of maintaining materials remains optimum.
The materials, lying unused but have future economic value are said to form inventory which needs
professional handling. Inventory control / management thus is a vitally important aspect of any stores
operate. one of the fundamental functions of stores is to account for every material received in Stores
by maintaining proper records of all the incoming, stored and outgoing materials so that proper
accounting and audit trail is maintained.
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Hence, record keeping is a vital function of stores. It also go along with various activities and
development in IT domain. Now a day, the record keeping in the stores too is through electronics
medium which makes it easier management of stores.
Any Stores as such is a physical entity which deals with material receipt, preservation and issue.
Material handling therefore is another vital function.
The Following are the principal functions of a store:
To receive raw materials, components, Tools, spares, supplies, equipment and other items and
accounts for them.
To provide adequate, proper and efficient storage and preservation for all the items.
Checking physically, all the incoming goods in the store as per the invoice and maintenance of
daily goods receipt register.
Arrange for inspection of incoming materials.
Ensure that goods inward notes are raised and distributed without delay.
Issue materials to the consuming department against authorized requisitions and account for
the same.
Maintaining records of material received, issued, disposed, rejected, and quantity on hand of
allthe items.
Ensuring that all the receipt of received and issued material are sent to accounts, stock control
and other concerned departments.
Undertake stock verification as per approved procedure.
To minimize obsolescence, surplus and scrap through proper codification, standardization,
preservation and handling.
To ensure good housekeeping so as to minimize the need for product handling.
To accept and store the scrap and the discarded material.

Figure 2.174 Store management
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2.1.9 Meaning of 5S
5S represents Japanese words that describe the steps of a workplace organization method. English
equivalent words are shown in parenthesis
Seiri (Sort)
Seiton (Straighten, Set)
Seiso (Shine, Sweep)
Seiketsu (Standardize)
Shitsuke (Sustain)
In easy terms, the 5 S methodology helps a workplace remove items that are no longer needed (sort),
organize the items to optimize efficiency and flow (straighten), clean the area in order to more simply
identify problems (shine), implement color coding and labels to stay consistent with other areas
(standardize) and develop behaviors that keep the workplace organized over the long term (sustain).
Sort (seiri)- Distinguishing between necessary and unnecessary things, and getting rid of what you
don't need.





Remove things not used in area – outdated materials, broken equipment, redundant
equipment, files on the computer, measurements that you not use
Ask workers to tag all items which they don't think are needed – this improves understanding
about need and use
Classify all equipment and materials by frequency of use to assist decide if it should be
removed – place 'Red Tag' on items to be removed
Establish a 'holding area' for items that are difficult to classify – hold item for allotted period to
enable others not on 5S team to review

Figure 2.175 First S
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Straighten (seiton)- The practice of orderly storage so the right item can be picked efficiently (without
waste) at the right time, easy to access for everybody. an area for everything and everything in its place.
Identify and assign a place for all the materials required for your work
Assign fixed places and fixed amount
Make it compact
Place heavy objects at a height where they are easy to pick from
Decide how things should be put away, and obey those rules

Figure 2.176 Second S

Shine (seiso)- Create a clean worksite without garbage, dirt and dust, so problems can be more
easily identified (leaks, spills, excess, damage, etc)




Identify root causes of dirtiness, and correct process
Only one work activity on a workspace at any given time
Keep tools and equipment clean and in top condition, prepared to be used at any time
Cleanliness should be a daily activity – a minimum of five minutes per day
Use chart with signatures/initials shows that the action or review has taken place
Ensure proper lighting – it can be hard to examine dirt and mud

Figure 2.177 Third S
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Standardize (seiketsu)- Setting up standards for a neat, clean, workplace



Standardization of best practices through 'visual management'
Make abnormalities visible to management
Keep each area consistent with each other
Standards create it easy to move employees into totally different areas
Create process of how to maintain the quality with defined roles and responsibilities.
Make it easy for everybody to identify the state of normal or abnormal conditions – place
photos on the walls, to produce visual reminder.

Figure 2.178 Forth S

Sustain (shitsuke) - For maintaining the established standards over the long term we need to
implement behavior and habits and also making the workplace the key for managing the process of
success.





Toughest part is to Sustain – many
fall short of this goal
Establish and maintain
responsibilities – requires leader
commitment to follow through
Every one sticks to the rules and
makes it a habit
Participation of everybody in
developing sensible habits and buyin
Regular audits and reviews
Get to root cause of problems
Aim for higher 5S levels – continuous
improvement

Figure 2.179 Fifth S
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2.1.10 Water jet cleaning of HEMM
Mining vehicles work in extreme conditions and need routine maintenance to work properly and
safely. The task of cleaning these vehicles before the upkeep can be done is a troublesome one.
Depending on the size of the vehicle and conditions at the mine site, it can take between 8-15 hours to
clean each bit of equipment.
We have seen substantial reductions in the time needed to wash these vehicles, that reduces
equipment downtime. This permits the vehicles to be maintained and placed back into service faster
than standard cleaning methods.
There are generally two types of Pressure washer available in the market.
Electric powered pressure Washer
Diesel operated Pressure Washer
Gas Powered type can deliver higher water pressure than the electric kind, some more than 3,000 psi.
But gas-powered washers also require more water: 2 to 3 g.p.m..

EQUIPMENT'S REQUIRED FOR PRESSURE WASHING
Pressure Washer
Pressure washing or power washing is the use of high-pressure water spray to get rid of loose paint,
mold, grime, dust, mud, chewing gum and dirt from surfaces and objects like buildings, vehicles and
concrete surfaces. The water volume of a mechanical pressure is expressed in terms of liter or gallons
per minute, often designed into pump. The pressure of the pressure washer is expressed in terms of
pounds per square inch, bar, or pascal or depends on the design of pump but it can be adjusted by the
unloader valve. Machines that produce pressures from 750 to 30,000 psi (5 to 200 MPa) or additional
are available.

Figure 2.180 Portable Pressure washing machine
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Figure 2.181 Pressure washing machine

Nozzle
Choosing the wrong type of nozzle or spray tip leads to
1. Peel the paint off from the machine.
2. Damage the machine parts.
3. May hurt the operator
The nozzle is what creates the pressure in pressure washer.

Figure 2.182 Types of Nozzle
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Starting the Diesel washer
Clean any debris from the inlet filter.
Connect any accessories (like this chemical injector).
Run water through the washer for one minute to prime the system and remove any air.
Squeeze the spray wand trigger to bleed water pressure.
Pull the starter cord to start the engine.

Water Supply
Make sure your water supply can deliver the gallons per minute specified for your machine. For
example, if 2-1/2 gpm is needed by pressure washer , then how much time it will be needed to fill a 5gallon pail. The hosepipe should be 50 ft. long or less and have a 3/4-in. inside diameter, with normal
3/4-in. hose fittings for connecting to the washer's inlet. To confirm that water circulates unobstructed
through the system, check the water inlet filter or screen and clean it of trash. Additionally make sure
the hose pipe and pressure hoses are kink free
PROCEDURE OF CLEANING MACHINE
Move the mining machine to the cleaning station of mine.

Figure 2.183 Cleaning bay

Tighten all hose connections so no air can enter the lines.
Select the required nozzle and fit into the water opening of Pressure washer.
Before starting the washer, you need to set the spray wand to low pressure or no pressure
setting to prevent recoil, or kickback.
Electric washers and gas washers with variable nozzles should be on low-pressure, wide fan
settings. Gas washers with individual nozzle tips should have their nozzle tip removed at this
point.
Completely turn on the water faucet at the house. Squeeze the spray wand trigger to prime the
pump and purge air from the system
Clean the dirt from the machine by facing the nozzle spray to machine side.

143

Paricipant Handbook

Figure 2.184 Cleaning machine

Figure 2.185 Cleaning machine with pressure washing
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Unit 2.2 - Install Machine and Assemblies
Unit Objectives
At the end of this module you will be able to :
1. Describe the Wire Rope Handling and Installation
2. Describe the lifting equipments
3. Explain installation of wire rope
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2.2.1 Use of Ropes, Slings, Towing and lifting devices while
assembling Equipment
Wire Rope Handling and Installation
How to measure wire rope diameter?
Normally rope diameter is mentioned in the user's manual provide by the manufacturer of the
equipment where rope is to be used.
The rope diameter is the diameter of the circle which encircles the rope touching outer strands of the
rope. Normally it is measured using vernier calipers as shown in the figure below.
The right way to measure is to ensure that the calipers jaw touches the wire rope only at two points as
shown in the figure (The Right Way).

Fig 2.1 Measuring wire diameter

Unreeling and Uncoiling
Unwinding of the wire rope requires minimum 2 persons, one to hold the coil and another to pull the
rope.
Insert a pipe or rod through the centre hole of the wire rope coil and then jack-up the coil by placing
jacks under the pipe. When jacked-up the coil should able to rotate freely. After jacking up tripod stand
can be placed under the pipe so that jacks can be removed and used elsewhere, if required. A person
pulls the rope by walking away, in straight line, from the coil while another person holds the coil so that
its motion is under control.
It is advisable that rope is pulled away from the bottom of the coil. It will safeguard against the
tendency of the tilting of the jack or tripod stand. Care should be taken so that the coil does not fall from
the jack or stand.
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The wire rope of the small diameter can be uncoiled while coil is placed in vertical position and can
rotate on the vertical axis without any problem. Care should be taken so that wire rope on the coil does
not fall out of the end flange (wooden planks).
The wire rope should never be uncoiled by taking out the turns out of the coil; it will give a twist in the
rope and may become difficult to manage. Hence it is always advisable that the should always be
unwind by placing the coil on the jack / stand and pulling the rope from bottom of the coil parallel to the
earth.
Kinks
Wire rope should be handled carefully so that kinks are not formed in the wire rope. Kinks are formed
when wire rope having loop is pulled is pulled which results in reduction in the loop diameter and loop
diameter becomes very small. Kinks are also caused when rope passes through and bends around very
small radius sheave or corner.
Because of the kinks, the strands of the wire rope are permanently damaged and strength of the wire
rope is reduced. Even if we try to straighten the wire rope the original strength of the wire rope will
never return.
Drum
Winding
Whenever wire rope is wound on a sheave or drum, care must be taken that it is bend in the direction of
the original winding. This will protect from the reverse bending of the rope and ease of winding on the
reel. While winding rope from one reel to another, wind it from top to top. In rare cases bottom to
bottom may be done. It sould never be done from top to bottom or bottom to top.
If winding in vertical position of the reel utmost care should be taken to ensure that rope does not go off
the flange.

Fig 2.2 Procedure for right & left wire Lay
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On a smooth or flat faced drum, ensure that the rope is attached at correct place so that the spooling is
done evenly and closely without any gap between the turns. If turns are not tightly close to each other,
the upper layer will tend to wedge between the two adjacent turns of the lower layer. The same thing
will happen if rope is wound in wrong direction on a smooth faced drum.
There is a simple way to determine the way rope should be wound on the drum. While standing behind
the drum and rope coming towards you, use your right hand for right-lay rope and left hand for left-lay
rope, the drum is denoted by the clenched fist and index finger denotes the oncoming rope as shown in
the figure above.
Wire Rope Clamps
The wire clamps are put to keep the clamp the rope end to the rest of the rope. The distance between
the wire rope clamps should be six time of the diameter of the rope. The clamps are tightened before
putting load on the wire rope. Under the load the diameter of the rope is reduce and therefore it is
advisable to tighten the clamp again after loading.
The table below gives the required number of U Bolt clamps and distance between the clamps for safe
operation.
Table: Number of clamps and spacing between them for safe operation

Fig 2.3 Number of clips and spacing for safe application
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U Bolt Clamps fixing
U Bolts Clamps are most used wire rope clamps. These should be put in correct way otherwise clamp
will slip and rope will not able to take the designated load.
 Check the clamps for followings
o There is no cracks, nicks and gouges in Wire rope clamp
o The dimension of the clamp is correct for the wire rope
o The clamp should never be repaired, reshaped by heating, bending or welding as it
effects the performance of the clamp.
 The “U' of the clamp should be on the dead end side of the rope, while clamp base should
be on the live end.
 The end clamp should be place at ate a distance of one clamp base width from the dead
end.
 The nuts of the clamp should be tightened evenly and alternately until the required torque is
reached.
 If two clamps are required, the second clamp should be placed as near as possible to the
thimble or loop.
 When three or more clamps are needed, additional clamps should be placed at equidistance
between first two to take up the rope slack. The clamps should be tightened evenly
alternating between nuts until required torque is achieved.
 The recommended minimum distance between the wire rope clamps should be six time of
the diameter of the rope
Following figures depict the correct and incorrect way of putting the U clamps.

Fig 2.4 U-Bolt Clips

Twin-base or L clamp as in figure below are having special design and cannot be installed in a wrong
way.
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Fig 2.5 Twin base Clips

Sizing of the wire rope
Sizing is an important operation and effect on the performance of the rope. It is a simple process and
easy to perform. Proper sizing need to be done on the both side where cutting is to be done. In case, the
ends are not properly sized the end may get flattened and distorted due to which the strand may
loosen and during operation rope may be unevenly loaded.
There are 2 sizing methods as given below. Both methods are OK
Sizing Method 1: (for => 1” rope) One end of the sizing wire to be placed in the valley or depression
between two strands. After that long end to be turn to right angle i.e across the rope length, then wind
it tightly across the rope up to desired length. The wire need to be wound as tightly as possible without
any gap between the consecutive turns of the sizing wire.
After winding is over, both the ends of the wire to be twisted together, by pulling and twisting
alternatively, till it is completely tight.
Sizing Method 2: (for < =1” rope) Two ends of the sizing wire to be twisted together, by pulling and
twisting alternatively, till sizing is completely tight.
The soft or annealed wire should be used for sizing and diameter of sizing wire and size length of will
depend on the wire rope diameter. The minimum size length is equal to the diameter of the wire rope.
Installation of wire rope
One should be very careful during the installation of the wire rope. Most of the time wire rope is
damaged during the installation, resulting in the lower performance. It is suggested that the proper
procedure need to be followed during the wire rope installation.
Wire Rope Storage
Wire ropes should be stored on a reel stand, pallet or rack in a dry and well ventilated space. In case the
wire ropes are stored in open space, it should be covered by a water proof material. It should be placed
on some platform above the ground or stand so that there is no contact with the ground.
Lubrication
Although lubrication is applied during the production but it is advisable to apply lubricant periodically
after installation. During operation, lubricants dry out over a period of time due to operational heat or
environmental affect. If machine is kept idle for long period it is suggested to apply extra coating of the
lubricant on the wire rope. It will reduce the corrosion due to moisture trapped between the strands of
the wire rope.
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Rope Diameter
The rope diameter should be as per the specification given by equipment manufacturer. Using rope
having smaller diameter will cause more stresses in the rope which will increase the probability of the
failure of the rope. On the other hand if larger than specified diameter, rope is used, the rope will be
pinched in the drum groove or pulley or sheave because these are designed for smaller diameter of
rope. This will lead to shorter life of the wire rope.
The actual rope diameter should be cross verified with the specification printed on the reel. In case of
discrepancy the same should brought to the authority for taking up the necessary actions.
Keeps Wraps Tight
The rope end should be correctly and securely attached, as per manufacturer's recommendation, to
the anchorage point on the drum. With maximum unwinding of the rope during normal operations, at
least three wraps must remain on the drum. Always use an anchorage point which matches with the
rope lay. If anchorage and lay do not match, it will result in spreading of the wraps, resulting rope to
crossover on the drum.
If there is gaps between wraps, it will give rise to crushing damage in the multilayer rope winding.
The first layer or foundation layer wrap is very important. It should have no gaps between wraps and
tightly wound. Use of wooden or plastic mallet is permissible for reducing the gap between wraps. The
length of the rope should be as prescribed and top wrap should be well below the end of the flange of
the drum.
Securing the Ends
Before cutting the wire rope, it should be sized as described earlier. The end of the rope should be
secured by sizing or welding as per the requirement. While welding, precaution should be taken so that
core of the wire rope is not damaged. The rope end should be tightly and securely fixed with the drum.
Lifting Equipments
Introduction
Lifting operations are inherent to mining industry. Lifting can be performed manually or through some
lifting equipment. Whether lifting manually or using machine, there is always a risk of injury.
Lifting Operations
A lifting operation encompasses lifting and lowering of the load. A load is defined as an item or items,
including living beings, to be lifted.
Handling of load includes lifting, carrying or moving, holding and placement or putting down. It may be
performed using equipment or manually.
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Lifting Equipment in Mining
There is a wide range of the lifting equipments in the mining industry. Some of the major ones are as
below:


Hoist: It is a device used for transferring load between different heights by using lift wheels or
drum wrapped with wire rope or chains. It may be operated electrically, manually or
hydraulically and lifting media might be wire rope, chain or fiber.



Crane: Crane is a machine used for lifting, moving or placing the load and is equipped with
sheaves, chains, wire ropes or fiber ropes. There are many types of cranes based on the usage
and requirement. Primarily Crane can be classified in three main categories
o Overhead Crane
o Mobile Crane such as Truck or Rail Mounted, Crawler or Floating etc.
o Fixed Crane such as Tower, Telescopic or Gantry Cranes etc.



Fork Lift: It is Electric powered industrial truck which has hydraulic lifting system and fork to lift
and transport the material.



Lifting platform for people: It is a mechanical device used for providing temporary access to
places or equipment at higher level. They can be self propelled or vehicle mounted or trailer
mounted. Lift or elevator is used for shifting people or material to various levels.

Hazards in Manual Lifting
If manual lifting is not done in proper manner, there is probability of injury to the person. The risk
factors may be due to Ergonomics and / or musculoskeletal Disorders. The reasons for Injury may be
categorized as
Due to Load

The injury may be because of load being
 Too Heavy: An average person can comfortably lift and shift 25 Kg of load several times in an
hour.


Too Large: Some time load is very large and all the basic rules of lifting and carrying may not be
possible to follow. It may not be possible to keep the load very close to the body i.e. centre of
gravity may not be close to the body. Due to oversize, the visibility may get affected and
chances of slipping or tripping or falling are increased. Due to odd size the gripping may not be
proper and will leads to fatigue.



Difficult to Hold: Because of this the object may slip and accident may happen.
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Due to Task and Work Organization
If work is like that it requires
 A non-balance posture or movement such as too much bending or twisting, raised arms or
over-reaching.
 Repetitive job having high frequency of repetition and small recovery periods.
 A high work rate which cannot be controlled by the worker.
 Load in unstable position or handled with unstable posture.
Due to work Environment
The work environment may have:
 Insufficient room
 Uneven floors
 Bad position of the load or work place design
 Very high or very low temperature or humidity or lack of ventilation.
 Poor lighting
Due to person related
 Insufficient experience
 Physical fitness
 Less height or strength
 Physically tired
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UNIT 2.3: Performing preventive maintenance
Unit Objective

















Know the right set of tools and tackles required for Maintenance of mining machines.
Different types of jacks and lifting tackles and their capacity.
Assist mechanic in overhauling of subassemblies like engine, transmission, final drive etc.
The process of disposing the waste material and broken parts at appropriate place.
General Maintenance Instruction for mining machine.
Basic knowledge of checklist for machine and component condition
To assist technicians in checking of machine before handing over.
Manufacturer's guidelines for proper maintenance.
Know right lubricants for conveyors, drives, gearboxes, chain and sprocket drives and greasing
point of different machines.
Create small notes or work documents for Fitter or Technician for any machine problem or
observation.
Write requisition to internal customer on the requirement of tools, gauges etc
Read the instructions given in the checklist
Read the problems reported by the operators
Read work instructions and standard operating procedures (SOP).
Effectively understand about operational requirements
Specification of HEMM
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2.3.1 General Tools used for Maintenance
SPANNER SET
Spanner is used to open/close nut-bolt assembly. There are different types of spanners available in
the market like:


Double Ended Spanner

Fig 2.6 Double Ended Spanner



Single Ended Open Spanner

Figure 2.7 Single Ended Open Spanner



Ring Spanner

Figure 2.8 Ring Spanner
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Slugging Open Spanner

Figure 2.9 Slugging open end spanner



Slugging Ring Spanner

Figure 2.10 Slugging ring spanner



Adjustable Spanner

Figure 2.11 Adjustable spanner
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WRENCHES SET
The Wrench tool is used to provide grip and mechanical advantages in applying torque to rotate
objects like nuts and bolt. These wrench are available in multiple sizes and shape. When a person
has a small or large job, they can find a great crescent wrench that will help them complete the job.
The identifying factor of this wrench is the angled jaw that has a fifteen degree angle perpendicular
from the handle.


Socket Wrench

Figure 2.12 Socket Wrench



Allen Wrench

Figure 2.13 Allen Wrench
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Pipe Wrench

Figure 2.14. Pipe Wrench

SCREWDRIVERS SET
A screwdriver is a tool used for turning screws. It can be manual or powered. A simple screwdriver
has a handle, shaft, and tip which interact with screw head to turn or rotate it.


Slot Head Screwdriver

Figure 2.15 Slot head screwdriver



Phillips Head Screwdriver
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Figure 2.16 Phillips head screwdriver



Torx Drive screwdriver

Figure 2.17 Torx drive screwdriver



Robertson Screwdriver

Figure 2.18 Robertson screwdriver
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BIT HOLDER
Bit Holders are the components used to hold the bit of screw driver, nuts, bolts and sheet metal
screws.


Magnetic Hex Nut & Bolt Driver

Figure 2.19 Magnetic Hex Nut & Bolt Driver



Milwaukee Shockwave Impact Magnetic Bit Holder

Figure 2.20. Milwaukee Shockwave Impact Magnetic Bit Holder



Offset Screwdriver Attachment
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Figure 2.21. Offset Screwdriver Attachment



Wera Impaktor "Ring Magnet" Screwdriver Bit Holder

Figure 2.22 Wera Impaktor "Ring Magnet" Screwdriver Bit Holder



Wera Magnetic Hex Nut & Bolt Driver

Figure 2.23 Wera Magnetic Hex Nut & Bolt Driver
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Wera Rapidaptor Bit Holder

Figure 2.24 Wera Rapidaptor Bit Holder



Dry Wall Bit Holder

Figure 2.25 Dry Wall Bit Holder



Quick Chuck Flexible Extension

Figure 2.26 Quick Chuck FlexibleExtension

162

EXTENSION SET
The Extension Set is the set of extension rod and joints which are used to tackle large maintenance
problem and issues. These extension sets are generally used where the force of hand is not enough
to open or close the nut like in truck tyres.


Drive Locking Wobble Extension Set

Figure 2.27.1 Drive Locking Wobble Extension Set



Ratchet Accessory Set

Figure 2.27.2 Rachet Accessory Set



Extra Long Extension Bar Set

Figure 2.28.Extra Long Extension Set
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8-Pc. Socket Extension Set — 1/4in., 3/8in., 1/2in

Figure 2.29 8-Pc. Socket Extension Set— 1/4in., 3/8in., 1/2in



Socket Adapters, Universal Joints and Extensions — 10-Pc. Set

Figure 2.30 Socket Adapters, Universal Joints and Extensions— 10-Pc. Set

UNIVERSAL JOINTS
A universal joint is a positive, mechanical connection between rotating shafts, which are usually not
parallel, but intersecting. They are used to transmIt motion, power, or both.
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300 Series U-Joints

Figure 2.31 300 Series U-Joints



Double Flat R CPT-600 Joints

Figure 2.32. Double R CPT -690 Universal Joints
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M S 270 Series

Figure 2.33. M S 270 Series Universal Joints

2.3.2 Jacks and Lifting Equipment’s
The importance of the mining industry need not be reiterated! Be it any minerals or other res ources,
the spike in demand for additional reserves to be explored, has LED to hydraulic jacks getting used in
underground mining currently. Mining rotary breaker machines are used for crumbling huge chunks
of rock that act as obstacles in underground and on the surface.
A jack is a device that's used for lifting significant loads by applying forced. The mechanism that is
used for applying force can differ as there are numerous types of jacks, but a screw thread or
hydraulic cylinder are the common ones. A jack can be classified into 2 categories based on the type
of force:


Mechanical Jacks – automobile and house jacks comprise this group, which are used for
lifting large equipment and rated as per their capacity to light.



Hydraulic Jacks – As opposed to their counterpart, this jack can lift heavier loads to a greater
height. Bottle and floor jacks are examples of hydraulic machinery.
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AIR HYDRAULIC MINING JACK
DESIGN FEATURES:




Welded fully enclosed heavy duty steel frame with built -in lifting holes
Includes 1” load cap and 5” & 9” extensions
CUSTOM manufactured Load Caps available.

EASY OF USE:






Jacks are balanced for easy moving
Large pneumatic tires, wheel, hub and axle
Only 23” wide, jacks fit tight spots
50” long, 8 position handle for easy tilt back and moving of jacks
Hydraulic two speed, radial piston pump

CAPACITY- 60-150 Ton
WEIGHT OF JACK- 418 kg to 523 kg

Figure 2.34 Air Hydraulic Mining Jack
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Figure 2.35 Jack used for lifting tyre

SINGLE ACTING HYDRAULIC CYLINDER
APPLICATION: Used in removing wheel studs on dump truck
CAPACITY- 5 to 100 TON
WEIGHT OF JACK 1 kg to 72 kg

-

Figure 2.36 Single acting Hydraulic Cylinder Jack
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Figure 2.37 Removing stud

HAND PALLET JACK
A 200 degree handle pivot provides exceptional maneuverability in compact areas and comes with
either nylon or polyurethane wheels or rollers for rolling ease. The body of pallet jack is powder
coated, robotic welds throughout and for easy maintenance the grease fittings are given at all pivot
points for the sake of easy maintenance.
It is generally used to lift heavy and large item
CAPACITY- 2 -3.5 TON
WEIGHT OF JACK- 70-80 kg

Figure 2.38 Hand Pallet Jack
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2.3.3 Dispose of waste material and broken parts
Mining impacts the atmosphere in unnatural ways, which not only disrupts its natural decaying
process, but also does more damage long-term than natural erosion processes. With exorbitant
numbers of materials excavated and used daily, it's necessary to check that this destruction is really
going towards productive use.
It is possible to make mining less destructive for the environment by examine and measuring the
impacts on environmental and adopting measure to allay these impacts . Incremental efficiency
gains will not do the work. Instead, an imaginative remaking of the industrial world-one that aligns
economies with the natural atmosphere that supports them is the sustainable approach forward.
Recycling has a number of advantages. Many organizations and institute like The Pembina Institute
and National Green Tribunal are all behind these huge pushes towards not only monitoring mining
performance but also environmental performance as well .

Figure 2.39 Mining impacts on nature

REF: https://in.pinterest.com/pin/309904018080623673/
Another downside with the whole sustainable mining debate has to do with secrecy in reporting
toxic mining waste. Mining corporations haven't been accurately reporting the amounts being
dumped into the environment and in doing so, have kept the general public in the dark.. While
sustainable mining looks good on paper and seems simple enough to follow provincial or federal
tips, the industry includes a way to go before it can be considered even remotely green.

Figure 2.40 Toxic copper mine waste in river
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Not only can mining present a hazard to the environment, but it can also be seen as a toll on public
health if acceptable measures are not taken to confirm that the mining method is being done as
safely and efficiently as possible. There are numerous success stories of government and private
mines which are able to build new infrastructure and construction from the reusable materials
available from mine site. Case studies from mines around the world have provided various success
stories of corporations and private mines alike being able to create new construction and
infrastructure from the reusable materials that a mine site presents. For example, aluminium can be
used in place of bauxite ore which is rarer and less reusable as a recycling material.
To create a more sustainable mining industry, the organization needs to notice the small details of
the products used and generated in a mining site for future reference. Tricks like recycling copper,
which takes seven times less energy than processing ore, recycling steel which uses three-and-a-half
times less energy than ore, can go a long manner in determining the longevity of a mine and its
positive environmental impact.

Figure 2.41 Recycling scrap metal

The mining industry is one that's always in need of proper analysis and development in order to
make sure the industry to ever-changing with today’s commitment to sustainability and turning the
globe into a more “green friendly’ place. Through either state of federal agencies, collecting funding
and allowing that funding to be dispersed into ROD funds for green Mining can be one way to
positively impact the environment before and after mining projects. By pushing the envelope and
never letting the future slip too far from reach, staying ahead can prevent unnecessary waste in the
sense of less reusable materials, better potency and a better understood industry.

Figure 2.42 Broken mining machine parts
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By targeting the goal of closely monitoring the standard min ing supply chain, mining industry giants
will be forced to confront the ways during which a corporation can improve its efficiency by seeing
exactly where the organization is lacking in terms of sustainability and green mining initiatives. The
surveillance manufacturing process is necessary to develop the new way of thinking and metrics for
the product. These parameters will help in turning the manufacturing process more efficient and
environments friendly for the modern society.
The organizations like World Resources Institute are focusing on many researches on the frequently
used materials and resources, for better understanding the conserve of non -renewable materials for
the industries. The World Resources institute has been working in the direction of developing a
database and now indicates the flow of goods through industrial economics. The physical flow of
natural resources will be tracked by material analyses through production, extraction, fabrication,
use, recycling, and final disposal, accounting for both the losses and gains appeared throughout the
supply chain.

2.3.4 General Maintenance Instruction for mining machine
PERIODIC MAINTENANCE SCHEDULE
Daily Maintenance Task
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Check the hydraulic fluid level and replenish it up to level if required.
Check hydraulic system for any hydraulic oil leakage and rectify.
Check the operation of all hydraulic systems/sub system for correct functioning.
Check the water/antifreeze coolant level in radiator and replenish if required.
Check leaks in radiator and rectified if required.
Observing the smoke from exhaust of vehicle’s engine and report to the maintenance
department when the smoke is black and in excess amount coming from exhaust pipe .
Check for normal working of all electrical/electronic devices, report to workshop in respect
of defective devices.
Check for correct working of all instruments panel meters if defective, report workshop for
repair/replacement.
Check for correct working of transmission system and listen to any abnormal sound. Report
workshop if found leaking or abnormal sound coming from machine.
Check torque converter oil level and replenish if required.
Check correct working of steering system.
Clean air filter pre cleaner if fitted on equipment.
Check the tyre inflation and any abnormal wear/tear of tyre. Report to workshop if any
abnormal wear/tear is noticed.
Check wheel nuts for tightness if found loose tighten them.
Check the brake fluid level and replenish if required .
Check for correct functioning of parking brake and foot brake operation.
Following parts should be greased : Steer axle yoke pivot.
 King pins and bushes.
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hubs (2WD only)
Track rod ends.
Universal joints (4WD only)
Steer ram grease nipple.
All pivot pins.
Propeller shaft 4WD
King post and carriage.

50 hrs maintenance
1. Carry out complete maintenance schedule specified for 10 hrs maintenance.
2. Check fan belt tension pressed sagging should not increase 8 – 10 mm. If incorrect tighten or
replace fan belt.
3. Check radiator hoses and their condition if found perished or leaking replace.
4. Check oil level in the following : Oil cooler transmission
 Oil cooler hydraulic
5. Check axle oil level and replenish if required with correct grade of lubricant oil rectify if any
leakage found.
6. Check slewing actuator oil and replenish if required.
7. Check for fuel sediments trapped and drains them out.
8. Drain fuel filter.
9. Grease propeller shaft from gear box to rear axle.
10. Grease propeller shaft of 4 wheel drive.
11. Grease extending dipper.
100 hrs maintenance
This type of maintenance schedule should be done at either continuous working of 100hrs or a
month which ever is earlier.
1. Carry out maintenance schedule specified for 10 hrs and 50 hrs maintenance.
2. Check for any damage to ram piston rods.
3. Check for correct functioning of pump drive and listen to any abnormal sound coming from
drive. Report workshop if any abnormal sound coming.
4. Check all hydraulic oil carrying pipes for leakage/chaffing/damage. Replace if required.
5. Get following checked from workshop : Engine cylinder head torque settings.
 Idling speed, it should be 550-600 rpm if required adjust.
 Max speed it should be 2200 rpm it required adjust.
 Pulled down speed it should be 1200 rpm.
 Value clearance it should be as under when engine is cold.
 Inlet valve .30mm
 exhaust valve .25mm
6. Check fuel system for leakage and rectify.
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7.
8.
9.
10.
11.
12.
13.

Check mounting bolts for tightness if loose tighten.
Check electrical wiring for chafing insulate/replace if required.
Check for screen washer bottle and change water.
Check clutch oil pressure and torque converter main line pressure.
Greasing the king pin brushes and wheel hub bearing.
Greasing all the linkage and pump drive shaft.
Clean the terminals of battery. Wash the corroded material with ammonia solution which is
consist of 115 gm and 1 liter of water mixed with baking soda.
14. Clean the fuel lift pump of vehicle.
MRV Pressure
(i) MRV pressure (excavator) -------------------------210 kg/cm2
(ii) MRV pressure (loader) ----------------------------183 kg/cm2
ARV Pressure Loader
(i) Shovel ram head side ------------------------------176 kg/ cm2
(ii) Shovel ram rod side -------------------------------245 kg/ cm2
(iii) Shovel ram rod side ------------------------------316 kg/ cm2
ARV Pressure Excavator
(i) Bucket ram head side -----------------------------245 kg/ cm2
(ii) Dipper ram head side ----------------------------245 kg/ cm2
(iii) Dipper ram rod side -----------------------------245 kg/ cm2
(iv) Boom ram dead side ----------------------------245 kg/ cm2

Convector Pressure (in natural position)
RPM

TEMPRATURE (°C)

PRESSURE KG/CM2

IN PRESSURE
1000

50

2.5-3.5

2000
1000
2000

50
100
100

5.3-6.7
1.4-2.1
5.3-60
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OUT PRESSURE
1000

50

1.1-1.8

2000

50

2.0 (max)

1000

100

0.3-0.6

2000

100

1.1-1.8

1000

50

9.5-10.5

2000

50

10.9-12.0

1000

100

9.5-10.5

2000

100

9.5-10.5

MAINT LINE PRESSURE (NEUTRAL)

CLUTCH PRESSURE (FORWARD & REVERSE)
1000

50

8.4-9.1

2000

50

9.1-10.2

1000

100

8.4-9.1

2000

100

8.4-9.1

15. Grease wheel hub bearing and king pin bushes.
16. Grease pump drive shaft and all linkages.
17. Clean battery terminal. Wash corroded material with ammonia solution consisting 115 gm.
Of baking soda added to 1 liter of water.
18. Clean fuel lift pump.
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2.3.5 Lubrication of mining machine
Mine production has undergone vital changes throughout the 20th century with a shift from
underground to open pit mining techniques. The underground mining dominated in the developed
countries of the world and open pit mining becomes more common.
There are many evidence found in the country which suggest that mining of coal, lead-zinc, copper,
and mining of coal has been going on in this country since ages. The recorded mining history in India
dates back to 1774 when an British company is allowed by the east India company for mining coal in
Ranganj, West Bengal. In India, 80th of mining is in coal and the balance 200th in different minerals,
totaling 89. The equipment’s used In mining has evolved in to some of the appealing functional
structures know to miners. The worldwide market for mining equipment is around $ 100 Billion and
India’s market is around $1 Billion or approximately 1%. However, it will change over the next few
years as mining activities were going to be high and GOI push to infrastructure sectors like cement,
steel etc.
India produces concerning 90th of Coal from open cast mining. In open cast mines, there is a use of
various heavy earth moving machines like shovel, haul truck, dumpers, and draglines etc . The size of
dragline is so big that they remain the first choice wherever geo -mining condition allow due to their
high production versatility and low cost per unit moved.
The dump truck is Caterpillar 797 manufactured till date. The height of the dump truck when it is
stand still is 23 feet 9 inches and when the truck is tilted the height will be 49 feet 3 inches . but most
gym floors aren’t strengthened to resist their 560,000-pound weight when empty, much less the
1,280,000-pound total when burdened with 360 tons of rocks and dirt. The mining roads they
operate on, for example, must be three times the width of the widest truck running on them, and
the service shops often need enlarging and re-equipping.
Now days, lubricant manufacturer starts to manufacture the specialized engine oils, transmission
and drivetrain oils to supply the suitable level of performance. Indians manufacturer also started to
develop the lubricating oil for specialized like power transmission fluids purpose. Due to higher
operating temperatures coupled with higher load factor, the manufacturers developed new oils with
increased wear protection and enhanced friction performance.
TYPES OF GREASE LUBRICATION
Grease was first used by the Egyptians on their chariot axles more than 3000 years ago. Today,
grease is used for lubricating over 80% of the world’s bearings. Lithium soap greases —the most
common worldwide—were proposed in the 1940s. In early 1960s the most popular grease of North
America is Lithium Complex Grease. Few people describe grease as a sponge. It is not true, but
liquid lubricant is discharged in a fibrous thickener network resembling the pores in a sponge.
Generally, m ost of the people think that grease is primarily thickener but, in real, it is mostly consist
of oil which is main element of lubrication.
Generally grease is made up of three main components




Thickener
Base Oil
Addictives
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Figure 2.43 Composition of Grease

Different types of greases are typically formulated with three grease components: base oil,
thickener and additives.





The motive of the base oil is to lubricates and reduce friction between moving surfaces. This
is the same work that the base oil plays in lubricant oil.
The thickener in lubricating oil and grease acts like a sponge; its work is to hold oil in reserve
until or unless required to lubricate.
The thickener present in the lubrication responds to external forces like vibration,
movement, or temperature as a trigger to release oil.
The used addictive’s increase the lubricating capability of the base oil, improving upon
characteristics like wear protection and rust prevention .

Figure 2.44 Lubricating Grease
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TYPES OF LUBRICATING OIL
There are two systems for oil classification. The SAE (Society of Automotive Engineers) viscosity
grade and the API (American Petroleum Institute) classification that designates the type of engines
for which the oil was designed. The SAE viscosity grade is known as the “W” number when
classifying winter oils. In general, the lower the first number, the better the oil performance in
extremely cold conditions. Conversely, the higher the second number the better the oil protection at
higher temperatures.


Vegetable (Castor, Rapeseed) oils :

- Less stable (rapid oxidation) than mineral oils at high temp
- Contain more natural boundary lubricants than mineral oils.


Animal fats :

These are fatty substances extracted from animals, and fish. They are composed of fatty acids and
alcohols. They are called fixed oils because they do not volatilize unless they decompose. This
process is defined as drying. The fixed oils which are slow to dry (slow in oxidation) are used for
lubrication. Fixed oils are usually added to mineral oils to improve film formation as these lubricants
have extreme pressure properties. Common examples of these lubricants are tallow, castor oil and
fish oil. One of major problem of this class of lubricants in the availability.


Mineral oils.

Extracted from crude oil. Mineral oil consists of hydrocarbons (Composed of 83 -87% carbon and 1114% hydrogen by wt.) with approximately 30 carbon atoms in each molecule and composed of cyclic
& straight carbon chains which are bonded together. Also contain sulphur, oxygen, nitrogen. Based
on sulphur contents these oils are classified as Pennsylvanian oil (< 0.25%), Middle east (~1%),
Venezuelan (~2%), Mexican (~5%) 0.1% to 1.0% preferred.


Paraffinic Oils :

These oils have good natural resistance to oxidation. But on oxidation it forms acids, which means
when burnt, leaves a hard carbonaceous deposit.
1.
2.
3.
4.
5.


Good thermal stability :
Low volatility.
High viscosity index (VI=90-115)
High flash point.
The pour point is higher than aromatic or naphthenic .

Naphthenic Oils :
1.
2.
3.
4.
5.
6.

Lower VI (15-75)
Less resistant to oxidation.
Usually lower flash points than paraffinic.
Lower pour point than paraffinic so good for applications with low temperature.
Abrasive wear is lower when burnt soft deposits are formed..
Due to oxidation, objectionable sludge type deposits.
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Multigrade Oils :

Mostly oils used in machine are MULTIGRADE oil, like 10W30 or 20W50. These oils are made by
adding polymers in mineral oils to enhance viscosity indices. At cold temperatures the polymers are
coiled up (Fig. 4.54) and allow the oil to flow as their low numbers indicate. When the oil starts
heating, the polymers begin to loosen into long chains which prevents the oil from weaken and
thinning like it normally would. In other words, in the uncoiled form, they tend to increase the
viscosity thereby compensating for the decrease in viscosity of the oil.


Synthetic Oil

Synthetic oils were originally developed more than 50 years ago and became widely used in jet
engines. Less than -1200F ambient temperatures, 60000 shaft rpm, and 5000+F exhaust
temperatures proved too much for conventional oils. Synthetic oil is created to withstand the harsh
conditions and in the world mostly every jet engine uses synthetic lubricant. The composition of
synthetic oil is consist of uniformly shaped molecules with shorter carbon chains which are more
resistant to stress and heat.



In mineral oil, viscosity does not vary with temperature.
Cost (expensive, but applied where mineral oils are inadequate).

DRY LUBRICANTS
Dry lubricants are consists of lubricating particles like molybdenum disulfide, silicone, graphite, or
PTFE. These particles are super slippery at the molecular level. Due to slippery, the friction is
reduced between contact surfaces with one another. These lubricants also available in spray form,
where they are consist of water, alcohol and some other liquid solvent which will evaporates after
use, leaving behind a thin film.
The dry lubricant are used when




You need to lubricate tiny parts, that should be gunked up by oil and grease.
You need to keep the surrounding surfaces of component or part clean, where you are
going to lubricate.
Your surfaces are exposed to extremely high heat or pressure, which would typically oxidize
oils

179

Paricipant Handbook

Notes
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Exercise
1. Write the names of the tools used maintenance of machine.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------2. What is Bit Holder and write its type?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------3. Write the types of Extension set used in maintenance for a haul truck?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------4. What do you mean by hydraulic jack. Write its type?

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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5. Why disposing of mining waste and broken machine parts is important. Write your views.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------6. Write the points of daily maintanence check?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------7. Write the points of 100 hrs maintenance check?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------8. What do you mean by periodic maintenance?

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Describe two examples of each while handling machinery in mines:
9. Trapping Hazard:

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------10. Heat and cold hazard:

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------11. Noise Hazard:

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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3. Performing troubleshooting
and repair

SCMS
Unit 3.1 - Breakdown Servicing
Unit 3.1 - Helper’s Report

MIN/Q0310
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Key Learning Outcomes
At the end of this module, you will be able to:
1. To clean the work area and broken assemblies; assist the Technician in conducting
inspection and check of the machine.
2. Carry out preliminary & visual checks. Assist technician in identifying any unusual noise,
vibration, leak, spillage, accumulation etc.
3. To clean the machine components and assist the Mechanic/Fitter in fitment of the
right components.
4. Issue spare parts after obtaining Technician’s approval and to carry all the tools and tackles
and spares required for the job to the worksite .
5. Procedure of acquisitions of tools and tackles from store and return policies.
6. Carry out Dry acetylene and arc welding. Operate grinding wheel safely and at correct RPM.
7. Fabricate plate, angle, channel etc. and to repair some of the breakdown parts of vehicle,
machine and equipment.
8. Barricade the drop zone if welding cutting is being performed at height.
9. How to operate compressors and machinery with or without load.
10. Fill the respective maintenance checklist.
11. Create small notes or work documents for Fitter or Technician for any machine problem or
observation.
12. Effectively understand about operational requirements.
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UNIT 3.1: Breakdown Servicing
Unit Objectives
At the end of this unit, you will be able to:
1. Specification of HEMM.
2. To clean the work area and broken assemblies; assist the Technician in conducting
inspection and check of the machine.
3. Carry out preliminary & visual checks. Assist technician in identifying any unusual noise,
vibration, leak, spillage, accumulation etc.
4. To clean the machine components and assist the technician/mechanics in fitment of the
right components.
5. Procedure of acquisitions of tools and tackles from store and return pol icies.
6. Carry out Dry acetylene and arc welding. Operate grinding wheel safely and at correct RPM.
7. Fabricate plate, angle, channel etc. and to repair some of the breakdown parts of vehicle,
machine and equipment.
8. Barricade the drop zone if welding cutting i s being performed at height.
9. How to operate compressors and machinery with or without load.
10. Fill the respective maintenance checklist.
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3.1.1 Specification of HEMM
Below are the specification of some HEMM

FRONT SHOVEL

Figure 3.1 Caterpillar 6015 Specification
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CATERPILLAR 740 ARTICULATED DUMP TRUCK

Figure 3.2 Caterpillar 740 Articulated Dump Truck Specification
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CATERPILLAR 365C L HYDRAULIC EXCAVATOR

Figure 3.3 Caterpillar365C L Hydraulic Excavator Specification
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CATERPILLAR 775D ROCK TRUCK

Figure 3.4 Caterpillar 775D Rock Truck Specification
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CATERPILLAR 844H WHEEL DOZER

Figure 3.5 Caterpillar 844H Wheel Dozer Specification
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CATERPILLAR D11N CRAWLER TRACTOR

Figure 3.6 Caterpillar D11N Crawler Tractor Specification
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3.1.2 Job Steps of a Mechanic/Fitter
Maintenance is especially critical for the stone and aggregates industry, as producers strive to keep
up with strong demand—a trend that is likely to last well into the present decade. When asked to
identify bottlenecks to boosting productivity at his firm, a stone and aggregates executive ranked
insufficient maintenance as his second most important organizational challenge. To avoid such
bottlenecks, several priority O&M solutions currently are being developed and applied in mining:

ATTEND PRE-SHIFT MEETING







IMPORTANCE NARRATIVE

Discuss equipment down
Obtain copy of down sheet
Obtain Assignments
Check Trucks

Check dozers
Check Shovels
 Check Graders
 Check Loaders
 Self-Assessment

Ensuring fitness for work or job : mental,
attitude, physical etc. for safety of self as well as
others

EXAMINE SHOVEL
Importance Narrative
Conduct visual inspection of
the following

Procedures/Risk Resolution/
Notes/Comments
Maintain communication with
equipment operator For the
1800, inspect front-to-back
instead of side-to-side

 Ladders

Cause personal injury, falls and
slips are the causes of accident
in the mining industry

 Handrails

Cause personal injury, falls and
slips are the causes of accident
in the mining industry

 Bucket

The cost of repairing damaged
bucket could be very high and
also cause additional harm to
machine

 Grease Lines

Insufficient lubrication could
cause costly repairs
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You need to observe these
things firstly before driving
shovel



Starting from left side of
machine or shovel
❖ Inspect pump room
❖ Check for bad hoses and
leaks
❖ Check mainframe of
machine for any cracks

Early detection is good to avoid
future failure of machine.



Inspect engine for: Belts
,leaks, Hoses, and guarding

The preventing of engine
failure is critical and major
down time




Cross top of machine
Inspect fire suppression
canisters



Inspect Sheet metal for
debris & build-up across
top of machine
Inspect Air intake hoses for
engine



To ensure fire protection

Important to insure no engine
failure and down time



Inspect Handrails

Cause serious personal injury,
slips and falls are the number
three causes of fatalities in the
mining industry



Examine air compressor
for: pressure gauge, oil
leaks, pressure relief valve,
guards, and drain plugs.

It may cause personal injury or
hydraulic failure



Cross down to right side



Inspect machine’s Engine
for hoses, belts, leaks, and
guarding
Inspect Pump room for:
bad hoses & leaks

Important to insure no engine
failure and down time

Report problems for
Possible hold over

over Helps make an informed
decision

Common problems include:
Broken grease lines, hydraulic
and engine leaks, missing tooth
tip, missing bucket guard,
damage to sheet metal and
handrails

Importance Narrative

Procedures/Risk Resolution/
Notes/Comments




EXAMINE TRUCKS
Inspect the left side of truck
engine for the following:
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Inspect intake air boots





Inspect the AC belts, Fan,
alternator, and guards
Inspect fuel lines and fuel
filter for leaks.
Inspect the Steering hoses



Inspect the Radiator hoses



Critical to prevent engine
failure and major down time
May cause engine failure and
down time

Personal injury. Guards
secured/bolts intact

Operator can lose control, and
can lead to property damage
and injury/death
It could lose an engine and
down time




Check Clamps
Inspect wheel for the
following:
❖ Inspect the Seals of
equipment

❖ Inspect the Brake Pad of
wheels
❖ Check for loose or missing
lug nuts and wedges
❖ Inspect all the tires for
Inflation/Bulging
❖ Inspect all the tire for
damage which includes
Cuts and sidewall Cuts
❖ Inspect Rim
❖ Inspect Rings of tire (Lock &
bead)
❖ Inspect the Front Trailing
arm of machine for cracks
❖ Check out the tie road end

It can lead to equipment
damage, down time, machine
failure and injury
It can lead to equipment
damage, down time, machine
failure and injury
It can lead to equipment
damage, down time, machine
failure and injury
Higher cost, damage and
replacement availability
Possible safety issue
Possible safety or failure

Check for spun or shiny metal

A low tire will bulge from the
bottom of tire
If sidewall cuts bulge all the
time, contact supervisor
Check for bending and cracks in
rim

Possible safety or failure
It could cause damage to the
property and also lead to
personal injury
It could lose control on truck
and also cause serious injuries
and damage of property

❖ Check Pins/cylinder of
Steering cylinder
❖ Check for oil leaks for
steering cylinder
Underneath- Middle of Truck


Excess of oil in wheel, look for
oil leakage source. Contact
head/supervisor if these
conditions are found.
It can cause cracks and wear in
discs,

Inspect the Drive shaft for
U-Joints, Caps, & Damage
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Lock and tag out of service and
Notify supervisor immediately
As a reference, show trainee a
loose tie rod



Examine Truck body/frame
& cracks

Early detection is important to
prevent down time and high
costs

❖ Examine for Hydraulic leaks

Notify supervisor immediately

Look for Hoses rubbing against
each other or metal

❖ Visually check out the
transmission for leaks and
loose bolts
❖ Examine Wish Bone bearing

Look for bearing broken or
bolts missing

Rear Truck


Inspect Strut for the
following:
❖ Check Pins coming out

❖ Check for Bearings and
leaks
 Examine Bed Pins

It could cause the truck to roll
over which can cause major
damage of property and
possible serious injury to the
operator and nearby people

Lock the vehicle and tag out of
service. Immediately contact
supervisor of the department

It could cause the truck to roll
over which can cause major
damage of property and
possible serious injury to the
operator and nearby people

Lock the vehicle and tag out of
service; immediately contact
supervisor and also remember
to check cracks on bed ears.



Visually check for any
physical damage to back-up
alarm

Check all Lights
Inspect visually the right side of
truck engine for the following:


Inspect the intake air boots



Inspect the Alternator, Fan




Inspect the fuel lines and
fuel filter for leaks
Inspect the Steering hoses



Inspect the Radiator hoses



Check clamps

It can lead to equipment
damage, down time, machine
failure and injury
It can lead to equipment
damage, down time, machine
failure and injury

It could cause the truck to roll
over which can cause major
damage of property and
possible serious injury to the
operator and nearby people
It could lose an engine of
machine and down time
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• Inspect wheel for the
following:
❖ Inspect the seals of
equipment

❖ Inspect the Brake pad of
wheel
❖ Check for missing or loose
lug nuts and wedges

It can lead to equipment
damage, down time, machine
failure and injury
It can lead to equipment
damage, down time, machine
failure and injury
It can lead to equipment
damage, down time, machine
failure and injury

Excess of oil in wheel, look for
oil leakage source. Contact
head/supervisor if these
conditions are found.
cracks and wear in disc

Check for spun (shiny metal)

Front of Truck



Check Grill for damage
Inspect Handrails



Inspect the Ladder and
Steps
Inspecting the proper place
of Head lights






It could contribute to falls and
slip, and may cause other
injuries
It could give slip and falls, and
other injuries to the operator
It may result in poor visibility of
the operator on the road and
also it may cause injury/death

Check Strobe lights in place
Inspect the actuator on fire
suppression system

You need to check out the red
plunger is unbroken

EXAMINE DOZERS
❖ Check out that Ripper and
blade are on the ground
❖ Ensure the push arm on the
left side of the machine for
cracks and ball wear
❖ Check tracks-left side
❖ Check for broken pads

Spontaneous motion of
blade/ripper can result in
personal injury of worker
The major maintenance
problems can occur like lose
cylinders, etc.
Falling can result in personal
injury

❖
❖
❖
❖
❖

Check bushings for wear
Check pins for stretch
Check for missing bolts
Check bottom roller bolts
Check rear and front idler
bolts
❖ Check final drives for heat
❖ Check Segment bolts
❖ Inspection for Broken or
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missing bearings
 Check out the blade yoke
and pins for missing
bushings or pins
 Check grab rail

The major maintenance
problems can occur like lose
cylinders
Mounting or Dismounting the
safety and fall prevention of
operator

From the front of dozer


You need to check the
missing bolts in the cutting
edge
 Check out the skin on blade

Walk to right side
❖ Check for
broken/missing pads
❖ Ensure the bushings for
wear
❖ Ensure the pins for stretch
❖ Ensure the for missing
bolts
❖ Ensure the bottom roller
bolts
❖ Ensure the Rear and front
idler bolts
❖ Check final drives for heat
❖ Ensure the Segment bolts

Fall hazards could result in
personal injury

From the rear of the dozer




Check out bushings, ripper
pins, cylinder leaks, and
missing ripper tooth
Ensure fire suppression
canisters are intact

Crawl underneath dozer
 Checking out the major oil
leakage of equipment

It can lead to equipment
damage, down time, machine
failure, fire hazard, and injury



Due to falling of Belly Pan it can
result in equipment damage

Ensuring the belly pan bolts
are in place
 Check seals on pivot shaft
 Check idler and roller bolts
(left and right)
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Shut down immediately, lock &
tag out the machine and report
as soon as possible to
supervisor

Paricipant Handbook




Check equalizer bar (E-Bar),
left, right, and center pin
outer pins
Check stabilizer arm

Check for tightness of pin

Equipment damage

EXAMINE WORK AREA
Job Setups




Importance Narrative

Establish communications
❖ CB Channels and
Company FM Radios

Procedures/Risk Resolution/
Notes/Comments
Demonstrate use

Examine Pit Areas
❖ Examine Haul Roads for
Congestion & traffic
patterns

Prevent collisions causing
personal injury and property
damage

❖ Check for Equipment
❖ Check for Pick-up
trucks
❖ Check out the workers
on the ground/work
area
❖ Observe Condition of
haul roads for
Debris(rocks), Soft
Spots, & Holes
❖ Observe Condition of
haul roads for
condition of haul roads

To maintain control of vehicle
and prevent collisions causing
personal injury and property
damage

❖ Maintain Spacing

To prevent collisions causing
personal injury and property
damage

Keep safe distance between
mobile equipment; use three
second rule

WORKING ON MACHINE IN PIT AND SHOP
Job Steps

Importance Narrative

Procedures/Risk Resolution/
Notes/Comments

Determine if downed
equipment can be moved,
move to another location, and
coordinate maintenance work
with pit boss.

Reducing hazards exposures

Maintaining safe working area;
Estimated time equipment
repair; get the time and
location of blasting.
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Collect the equipment and
tools needed by operator in the
required work area

For the prevention of property
damage and personal injury



Equipment’s and machine
should be parked away
from highwalls and spoil
area

For the prevention of property
harm/damage and personal
injury



Equipment should be
parked out of traffic
pattern

For the prevention of property
harm/damage and personal
injury



Presence of operators exit
equipment is must (unless
needed for testing)

For the prevention of property
harm/damage and personal
injury



You need to attach the keys
to tag out and place it on
steering controls

For the prevention of property
harm/damage and personal
injury

Refer to given company policy
regarding the equipment

Examine immediate work area


Watch out the slip, fall and
falling materials hazards

The slip & falls materials are
the leading cause of injuries
happened in mines

Immediately clean the work
area of Oil, Grease, Mud,
Hydraulic fluid, Water, Antifreeze, Snow/ice/rain, & Rocks.
Check the bottom of the
equipment. Before operating
the equipment, you need to be
sure that no material will fall
upon you by looking above the
head and on the equipment
top. These equipment may
have been operated in adverse
weather conditions, i.e. ice,
mud, etc.



Examine the Highwall/spoil

Prevent from falling material

Check for lose material, Mud
slides, Movement, Major
cracks, Overhangs, Slips, Water
running off highwall, and
uneven weather conditions
If the conditions are not
balanced, do not work in
between highwall/spoil and
equipment.
If you are working in a pit, keep
the equipment as far away
from highwall/spoil



Ensure that the equipment
is loaded or unloaded,
especially trucks

Prevent from falling material
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Truck may need to be unloaded
with the help of different piece
of equipment.
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Barricade work area if
necessary for traffic control
or falling materials

Prevent exposure to traffic &
falling materials hazards

MOUNTING AND DISMOUNTING EQUIPMENT
Job Steps

Importance Narrative

Procedures/Risk Resolution/
Notes/Comments

Ensure equipment is
blocked/chocked from
unplanned movement

Unexpected movement can
cause injury and death

Company Policy

Visually examine ladders, steps,
and handholds

Slips and falls are the number
three cause of accidents

Oil, grease, mud and make sure
steps/ladders are in good shape
Clean if needed

Use the three points of contact

Slips and falls are the number
three cause of accidents

Use ropes to raise up supplies if
necessary, do not hurry
climbing ladder, use all steps in
sequence, do not jump, and
face machine

Check and clean the bottom of
shoes

Wear proper footwear Consider
the surface you are going to be
working on Company policy

WORKING WITH ELEVATED AREAS
Procedures/Risk Resolution/
Notes/Comments

Job Steps

Importance Narrative

Determine if you need to
steam/clean area

Could be oil covered

Inspect and put on your fall
protection equipment

To detect any defects and
ensure that you are wearing
the fall protection properly

Demonstrate the right way to
put on fall protection Discuss
lanyard length

Use fall protection

To prevent serious injury or fall

Company policy

Determine if you need a manlift, ladder, or additional help

Important to use the right
equipment for the job and
basic work procedures
Do not operate man lift until
you have completed task
training on the lift

Operating the manlift



Make sure handrails or
guardrails are in proper
place and in a good

Falls might be take place due to
absence of adequate handrails
and guardrails
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condition on the manlift


Use of fall protection
(required)

Manlift can fail



Follow company policy on
operating manlift

Require to be task trained
before operating the manlift

Using ladders


Use the right ladder for the
job

Falls has happen because of use Never climb on top step Secure
of wrong ladder
ladder if needed Refer to
ladder safety sheet

EQUIPMENT CRIBBING
Ensure stable foundation for
cribbing and jacking

Without stable foundation
cribbing and jacking will not be
stable

Weather conditions

Determine method of lifting
equipment prior to cribbing

State of machine could
determine lifting method

Hydraulic equipment and/or
jacks are used for lifting only –
cannot be used as cribbing.



Using a hydraulic jack

It prevents the injury or death

Check out the hose and jack
rating and also check gauge



Using machine hydraulics

Prevent personal injury or
death

Check machine hoses Test the
machine drift from hydraulic
leaking off prior to cribbing

Determine cribbing needs for
the equipment being worked
on

Prevent personal injury or
death

Spacing, weight, and type of
repair to be performed

Obtain cribbing materials

Use proper lifting and handling
techniques

Improper lifting and handling
causes injuries. Get additional
help if needed



Use of solid cribbing like
straight-grained hardwood

Hardwood provides the
strength and durability or
splitting

You need to check condition of
solid cribbing material and
defected or discard damage
material



Use rated or approved
metal jack stands on solid
surface

Accidents happen using
Use only proper pins (not bolts)
underrated stands and unstable Use rated or approved stands
foundation
Know the capacity of stand

Lower machine weight onto
cribbing

Lets you know if the cribbing
will hold the weight of the
machine

Lower and lock all machine
components to ground

Prevents movement of
machine and provides
additional support

Job Setup

Importance Narrative
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Recheck the stability of cribbing

Procedures/Risk Resolution/
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Notes/Comments
Make sure all implements are
at rest

Prevent personal injury or
death

Shut down machine

Ensures that hydraulics are off

Block against motion

Prevent unexpected movement
when you unhook the
hydraulics

Relieve tank pressure

This reduces hydraulic fluid
flow (line is still pressurized

Be aware of hot hydraulic oil
Wear PPE like Gloves & Glasses

Hold the vacuum pressure on
tank when required

It avoid loss of oil

In this case you need to ask
expert help because this is not
applicable for all applications

Cleaning working area and
hydraulic hose connections

It prevents slips, falls and the
contamination



With this process, it helps in
preventing exposure from hot
or pressurized oil

Covering the hydraulic hose
end with specific shielding
material

 fluid flows until wiggle

Wrap in rags

With this process, it helps in
preventing exposure from hot
or pressurized oil

Remove hose
Install new Hose
It avoids the injury of person
 Using hose as per
manufacturer specifications and the property damage

Refer the manual of parts used
or damage

 You need to be ensure that
new hose is clean

Ensure new hose is clean

Clean ends and inside of hose
to prevent contamination



Prevent personal injury from
failure Many equipment fires
are due to improper routing of
hydraulic hoses

Prevent premature failure due
to rubbing, pinching, kinking

Reinstall all factory clamps

Leave area of repair
Restart machine

Because hose may rupture
when machine is started
Beware of people in area

Check hydraulic fluids level and
bleed system if necessary

Check for leaks
Clean up work area

Machine may require steam
cleaning before put back into
service

CHANGING DOZER ROLLERS
Job Setup

Importance Narrative
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Procedures/Risk Resolution/
Notes/Comments

Place machine on clean, level
spot

Prevent personal injury and
makes job easier

Clean off the top of the roller
frame
Chain major bogey to the side
frame while machine is setting
on ground

Prevent movement and
personal injury

Visual check chain

Relieve track tension
Raise the machine using the
blade and/or ripper

Test hydraulics for drift

Insert beam or spacing tool
between rollers on minor
bogey and track

You could lose a finger, hand,
and/or arm

Lower dozer back down

Make sure dozer is resting on
tooling

Obtain and use proper lifting
device

Prevent personal injury

Ensure two inside bolts are in
place

Because when we remove the
two outside bolts nothing will
hold the roller in place if these
bolts are missing

Remove the outside two bolts
first

Refer to diagram Use the right
tooling

Use saddle beam or fork truck
Refer to mfg’s manual Caution
on hotness of roller

Must be removed before
installing the tooling

Install lifting device
Go under tractor to loosen two
inside bolts

To ensure tooling is supporting
the roller

Make sure the roller stays
against frame

Remove inside two bolts
Lower from under machine

Could roll off on your foot or
cause injury

Reverse procedure to install
new roller

REPLACING SHOVEL CROWD OR LEVEL CYLINDER
Job Setup

Importance Narrative

Place shovel in a safe and level
location

Level location is important for

Use man-lift or bucket truck

Using the manlift or bucket
truck makes this job easier and
safer.
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Procedures/Risk Resolution/
Notes/Comments

Refer to the instruction of
company policy on use of
manlift. MSHA task training
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required for each machine
operated
Secure cylinder by chaining
bottom of boom

Prevents the cylinder from
unwanted movement

Use minimum 3/8 chain Ton
and half come along

Remove stick end pin using a
pry bar and sledge hammer

Caution must be taken when
pulling this pin

Check with lead man

Retract and secure cylinder rod
completely with chains

This must be done for safety
and balancing cylinder

Shut machine down
Bleed hydraulic system using
valve and auto shut down
switch

This reduces hydraulic fluid
flow (line is still pressurized)

Be aware of hot hydraulic oil
Wear PPE – Glasses & Gloves
Leave key on for shut down
switch to work

Remove hydraulic hoses

Prevent personal injury

Refer to procedures

Cap hoses

Prevent contamination

Position forklift under cylinder

To support the cylinder

Secure cylinder to the forklift
with rated come-alongs

This is critical because we are in
an elevated position with
people in the area

Remove second pin

Caution must be taken when
pulling this pin

Lower cylinder slowly and
beware of surroundings

Prevent personal injury and
property damage

Check with lead man

Remove old cylinder with
mechanic crane truck
Replace cylinder
Reverse procedure for installing
new cylinder

Same dangers exist installing as
removing

Close bleed off valves
Charge the system (start
shovel)

People are in the area

Bleed air from cylinder at
bleeder ports

Prevent cavitations and ensures Warranty requires this
smooth operation

Remove the specific forks off
forklift
Maintenance practices vary greatly throughout the industry and do not appear to be correlated with
firm size or industry segment. Many mining companies follow manufacturer specifications, while
others “run their equipment until it drops,” said an industry observer. “Every part we change has
gone to destruction,” reported an operating-company manager. Many executives noted a shift to
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predictive maintenance (also referred to as reliability -centered or performance-based
maintenance), whereby servicing is conducted according to machinery and equipment performance
parameters and the needs of the mine operation, rather than manufacturer guidelines or rules -ofthumb.

Replacing the leak hydraulic Cylinder
When cylinder repair is required, clean off unit, disconnect hoses and plug ports before removing
cylinder. After removing, you need to open the cylinder ports and drain out the cylinder's hydraulic
fluid. Examine the type of cylinder. You need to be sure that you have the appropriate tools for
repairing and replacing.
These tools may be required for the repairing and replacement:
•
•
•
•
•
•
•

Proper Seal Kit
Rubber Mallet
Screwdriver
Punch
Pliers
Emery cloth
Torque Wrench

Figure 3.7 Types of Cylinder
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Repairing a Wire Ring Cylinder
1. Retract the rod assembly.
2. Remove the external steel wire ring

Figure 3.8 Removing external steel wire

3. You need to clean or remove all the dirt that may have present in the cylinder head .
4. With the help of mallet (a type of hammer) and punch, push the piston head into the
cylinder tube until the internal grooves present inside the cylinder is fully exposed. Due th
this, the internal wire ring will come in its removal position from the cylinder.

Figure 3.9 Moving internal wire ring into its removal position

5. Take out the plastic removal ring from the given seal kit:
❖ To make installation easier you need to remove any excessive curls and kinks and also
straighten the ring to prevent it from falling out.
❖ Slowly insert the removal ring on the internal groove of the cylinder with the recommended
end pointing into the tube.
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❖ With the help of screwdriver or a finger, you need to hold one end of the ring in the groove
during fitting the other end of the ring into the groove. These tips should snap in together.
You need to be ensure before next step that it is secure and fully seated.
Note: It is important to ensure the removal ring is completely in the groove before pulling the rod
out. Somehow, if the ring sticks out of the groove, it will get stuck between the tube and head of the
cylinder
.

Figure 3.10 Removing ring

6. Extend or stretch the rod to pull out the head out of cylinder. Sometime rod is unable to pull
out easily, so you need to push the head back in. Also ensure that the ring properly lie in the
groove. If necessary replace the ring. Rod and the head will need to be completely removed.
Note: If the ring is jammed then don’t try to forcefully remove because Excessive force could
damage the cylinder.

Figure 3.11 Pulling head out of the tube

Figure 3.12 Inner wire ring and plastic ring
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a)

Figure 3.13 removing plastic removal ring

7. Remove piston, locknut, and head from rod.

Figure 3.14 Removing locknut, piston and head from rod

8. Check out all of the seals with new components and replace if required.
❖ Check out the inside of the cylinder barrel, rod, piston and other polished parts for
scratches and burrs. To clean smooth areas inside the cylinder, always use an emery
cloth.
❖ During re-installation of head or gland assembly, leave the outer O -Ring Dual Seal loose
on the rod again install in the next step.
9. Replace the torque locknut to the required value. (Refer to chart below)
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Figure 3.15 Thread locknut size

10. You need to compress the inner wire ring on the head or gland assembly for installing the
band clamp so that it will fit into the cylinder tube.
Note: You need to guarantee that the cam of the band clip isn't overtop of the hole in the ring.
❖ You need to tighten the band clamp to make sure that the wire ring is fully seated or
adjusted. Then, loosen the clamp approx. For sliding during final assembly, rotate 1/2 a turn
to allow band clamp.

Figure 3.16 Installing the supplied band clamp

11. Piston seals and cylinder tube should be lubricated.
12. Implant the piston into the cylinder tube. Tap the cylinder head into the tube until the clamp
slides over and the inner wire ring is inside the tube
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Figure 3.17 Inserting the piston into the rod

13. Lossen the clamp and remove
14. Installation of the O-Ring Dual seal.
15. Tap on the head do until the end is flush with the tube.

Figure 3.18 Flush with edges

212

IMPORTANT: The head of the tube must be inserted inside the cylinder until it is flush with the
tube to permit the inner wire ring to snap into its seated position in cylinder groove. If the head
flush is not inserted then it will result in the head and rod assembly while coming out of the
tube when some pressure is applied to the cylinder.

Figure 3.19 Pushing Inner ring wire

16. For removing the external wire ring, you need to pull the rod out from cylinder head, and
then install the external ring.

Figure 3.20 Pull out head for wire ring grooves

17. Before operating or using the cylinder, you need to double check your previous work.

Repairing a Threaded Head Cylinder
Set Screw Style
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Figure 3.21 Set Screw Style

DISASSEMBLY
1. Lose the set screw from the cylinder and turn off end cap.
2. Carefully remove piston/rod/gland assemblies.
3. Dismantle the piston from the rod assembly by unscrew or removing lock nut.
NOTE: Do Not clamp the rod by chrome surface.
4. You need to slide off the gland assembly & the end cap.
5. Remove the seals and inspect all the parts for damage or broken.
6. After the above process, you need to install the new seals and replace damaged or broken parts
with new parts or components.
7. Observe the cylinder barrel, rod, piston, and other polished parts for burrs and scratches from
inside of cylinder. Smooth areas should be treated with the help of emery cloth.

REASSEMBLY
1. Reinstalling the rod through gland & end cap assembly.
2. You need to secure the piston to rod with the help of lock nut. Torque lock nut to proper value
(refer to chart shown below point number 9 for proper torque value).
3. Apply the hydraulic oil lubricant inside of barrel, gland seals, and piston seals.
4. Hold the cylinder body gently in a vise; insert gland, piston, and end cap and rod combination
using the slight rocking motion.
5. Apply loctite anti-seize solid lubricant agent before installing the cylinder end cap.
6. Use torque cylinder end cap to 440lb.ft (600 N.m).
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7. Tight the set Screw on end cap to 6 lb.ft (8 N.m).

Locking Ring Style

Figure 3.22 Locking Ring style

DISASSEMBLY
1. Lose the Locking Ring and turn off the end cap.
2. Carefully remove the piston, end cup and rod.
3. You need to dismantle the piston from the cylinder rod assembly by removing or unscrew lock
nut.
NOTE: Do not clamp the rod by chrome surface.
4. Slide off end cap.
5. Remove the cylinder seals and inspect all broken or damage parts.
6. Install the new cylinder seals and replace broken or damaged parts with new parts or
components.
7. Observe the cylinder barrel, rod, piston, and other polished parts for burrs and scratches from
inside of cylinder. Smooth areas should be treated with the help of emery cloth
REASSEMBLY
1. Reinstall the cylinder rod through the end cap.
2. Secure the piston with the help of rod with lock nut. Torque lock nut to proper value (refer to
chart shown below point number 9 for proper torque value).
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3. Thread lock ring fully onto the cylinder barrel.
4. Apply the hydraulic oil lubricant inside of barrel, gland seals, and piston seals.
5. Hold the cylinder body gently in a vise; insert gland, piston, and end cap and rod combination
using the slight rocking motion.
6. Turn the end cap fully against lock ring then back off end cap to align ports.
7. Tight the Locking Ring opposite to the end cap using a punch and hammer.

WELDING
Welding is a fabrication process that joins materials, usually metals. Welding is done by melting the
materials to be joined and adding additional molten metal for joining. After cooling of molten metal,
the material forms a strong bond or joint with each other.
Due to efficiency and economics of the process, welding is the most widely used process of joining
metals. In India, approximately 50% were of the Gross National Product arises from activities done
by welding formally or informally. As an example, welding is not related with the farming, but the
equipment used by farmers in farming of crops are generally manufactured with the help of
different type of welding process.
Until the arrival of 20th century, welding is generally done in blacksmith shops where two different
pieces of metal were heated at high temperatures and hammered together with the help of
required hammer until the joining of the metal occurred. This process is known as forge welding.

Arc welding
The arc welding is a fusion welding process in which the welding heat is obtained from an electric
arc struck between the work(or base metal) and an electrode. The electric arc produces a
temperature of the heat of around 6000°C to 7000°C. In the arc welding process, AC (Alternating
current) and DC (Direct Current) can be used, but DC is preferred mostly as per w ork. There are two
terminals in the DC welding machine positive and negative. The positive terminal is connected with
the metal or workpiece on which welding will be done and the negative terminal of machine is
connected with an electrode holder. This weld ing setup is known as straight polarity. On the other
hand, when the workpiece or metal is connected to negative terminal and the electrode holder is
connected to a positive terminal, this welding set up is known as reversed polarity. The straight
polarity and reversed polarity is used as per the user or metal requirement.
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Figure 3.23 Arc Welding machine

The types of welding that are done through this type of welding include:
Basic AC & DC arc welders -- when you are looking for a way to weld either heavy gauge steel or
cast iron this is the type of welding to use. The rod used for welding purpose is hold by rod holder.
You need to guide the holder along the area or location where you want to weld. The rod is
generally made up of mild steel or other material at which flux is coated.
MIG (Metal Inert Gas) – MIG welding is a easy way of welding and may be it is easier than regular
arch welding depends on the operation of use and work type. The MIG welding is done with the help
of a DC arc and it also uses a filler material generally a thin wire of copper metal or as per use. You
can also use inert gas instead of flux. This is used when you need to weld the metal sheets or need
to do some metal works.
TIG (Tungsten Inert Gas) – The TIG welding is a type of welding process which uses an AC arc of high
frequency and it is also combined with a tungsten electrode which uses inert gas as flux. This
mixture comes together to create a high controllable torch. This is a good choice to weld very thin
metals together. This type of welding process is best use for welding of aluminium and stainless
steel.
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Figure 3.24 Arc Welding

Acetylene Welding
Acetylene or oxy-Acetylene Welding is the welding process of heating two pieces of metal to melting
point, bringing the parts together and while still in a molten stage hammered togethe r to form a
joint. The Acetylene welding process requires a special type of welding torch which is capable of
mixing oxygen and acetylene gasses. On ignition these gases are able to produce a small size intense
flame of heat temperature of approximately 6300 degree. The temperature on which these flame
work is more than twice the melting point of some metal. This type of welding process has been
mostly used by the manufacturer of projects like iron gates and fences. At some conditions the
acetylene welding is used in place of electric arc welding.
Gas welding or oxygen-acetylene welding is made possible because there are some gasses that burn
at high temperatures. The combination of oxygen and acetylene from their respective storage
cylinder is passed into the torch through pipes and ignited when required. The combination of
oxygen and acetylene burns at a temperature of 5500 degree Fahrenheit . In the early 1900s, this
welding process is introduced. This welding process is done with the help of both hands of the
operator. In one hand operator needs to hold the filler metal rod and in the other hand he holds the
torch. When torch is ignited with the help of any ignition material like match stick, an intense beam
of fire will be withdrawn. Hold the filler material upon the area where you want to make a joint and
apply the torch. The filler material will be melted and filled in between the two metals joining two
metals.
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Figure 3.25 Flames

This process can be used to fuse pipe together or to repair splits. This process is generally useful
with the pipe of diameter less than 2 inches. This welding process is able to weld sheet metal as well
as any other metal used in industry. As per the welders, gas welding process works slower than the
arc welding process but the gas welding gives more control to the welder over the arc welding when
performing the work.

Figure 3.26 Acetylene Welding
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ANGLE GRINDER OR CUTTER
An angle grinder, also referred to as a side grinder or disc grinder, is a hand -held power tool used for
grinding (abrasive cutting) and sharpening.
Angle grinders can be powered by an electric motor, gasoline engine or compressed air. The motor
of the angle grinder drives a geared head at right angle to its body. On the motor, a abrasive or
thinner cut-off disc is mounted. These used discs will be replaced with new disc when they are
damaged or broken during operation. Angle grinders usually have an adjustable guard and a sidehandle for two-handed operation. certain angle grinders, depending on their speed range, will be
used as sanders, using a sanding disc with a backing pad or disc. The backing system is usually made
from hard plastic, phenolic resin, or medium-hard rubber depending on the number of flexibility
desired

Figure 3.27 Angle Grinder

Angle grinders may be used for removing excess material from a workpiece. As per required work,
there are different types of disc available for angle grinder for different material like cut -off discs
(diamond blade), grinding stones, abrasive grinding discs, wire brush wheels, sanding discs, and
polishing pads. The angle grinder is powerful and has large bearing to the generated counter side
forces during cutting operation like a power drill, where the force is axial.

Figure 3.28 Working with angle grinder
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Unit 3.2: Helper’s report
Unit Objectives
At the end of this unit, you will be able to:
1. Able to read & understand operator report
2. Sample report of mechanic
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3.2.1 Read and understand operator report
Date/Period

Experience

August 4, 7, 9
and 10, 2016

Involved in risk assessment for
longwall move.

17 September
2016
20 September
2016

1 October
2016

5 October
2016

20 October
2016

25 October
2016

Accompanied Ventilation
Officer on monthly ventilation
survey.
Visit to Korba coal Mine,
Chhattisgarh. Saw shaft entry
mine. Discussed materials
handling with supply crew and
surface foreman
Travelled out through
secondary escape way. The
arrangement at shaft bottom is
seen and pit top for workers
walking on bulk coal winder.
Talked to the outbye deputies
at face about the variation at a
shaft mine.
Visit to Korba Coal mine. Saw
place change operation. Talked
with miner driver and bolter
operator, face deputy about
organizing the wheeling roads
and brattice ventilation.
Saw secondary support using
cable bolts
Visit to Korba coal mine. Thick
seam mining. Taking bottoms
on second workings.
Saw continuous haulage system
in development panel
Arrangements for sealing
section where full seam
extracted

Installation of conveyor
drivehead, overpass, loop take
up and structure for Longwall 5
panel
Troubleshooting Haul Truck no 134

Period
Competency
Claimed
Already Installation and
counted removal of heavy
equipment
Already Mine production
counted scheduling,
Ventilation
Already Transport of coal,
counted Gas management,
Gas drainage,
drilling
requirements,
Infrastructure
inspections
Escapeways,
emergencies

Already Current coal
counted mining operations
Place change
Ground control

Already Face mining –
counted second workings
Quality control
system on seals
Strata
management plan
TARPs
Computer based
deputy reporting
system, also
machine defect
reporting
3 weeks Installation and
removal of heavy
equipment
2 Days
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Installation and
removal of
hydraulic system

Supervisor/expert
Signature and position

Mine Manager

Mine Manager

Training officer, Korba
mine

Manager Mining
Engineering, Korba
Coal mine

Production Manager,
Korba coal mine.

Underground Mine
Manager

Surface Mine
Manager

Contact details for people who have signed off activities in this log book.
Name

Position

Organisation / mine
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3.2.2 Sample Report of Mechanic
Technical Helper (Mechanical) Check Sheet
Shift

Helper Name
Working Place

A

No-Go for Machine

2
3
4
5
6

N
o

Using machine with
deflated tires
Using machine with broken
wires
Using machine with
hydraulic/pneumatic
leakage
Using machine with blur
tool
Using machine with broken
handle
Using machine with faulty
engine

Checked the machine for
2 any rust
Checked the Windscreen
3 visibility of HEMM

Y
e
s

N
N /
o A

Y
e
s

N
N /
o A

Y
e
s

N
N /
o A

1 Checked the battery condition
2 Checked Power cable for breaches
Checked electrical terminals of
3 machine
Checked the ignition system of
4 machine
Checked the functioning of
5 Headlights and exterior lights
6 Checked the defroster

7 Too much smoke coming
from machine exhaust

HEMM body damage Checks
Checked the body of the
1 machine for dents

C

Electrical Checks
Y
e
s

1

B

Date:

Pneumatic System
Checked all the coupling screws on
1 the compressed air lines
2 Checked for leakage in the pipes
Checked the air inlet and outlet
3 lines in the cylinder
Y
e
s

N
o

4 Checked the hose connection

Availability of spare parts & Tooling
The tooth of bucket are in good
1 condition
2 Bucket condition is good
3 Spanner and wrench
4 lubricating oil and greese
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Exercise
1. Write the essential points to visualize Shovel.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------2.

Write the essential points to visualize Truck.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------3.

Write the essential points to visualize Dozer.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------4.

Write the essential points to examine work areas.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------5.

Write the essential points for mounting and dismounting equipments.

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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4. Health & Safety Comply
with Workplace

SCMS
Unit 4.1 - Safety, Health & Hygiene
Unit 4.1 -First Aid

MIN/N0204
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Key Learning Outcomes
At the end of this module, you will be able to:
1.
2.
3.
4.

State some common reasons of accidents at site .
State common accidents and prevention techniques
State ways to stay healthy and hygienic (personal hygiene)
First-Aid for emergency
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Unit 4.1: Safety, Health, and Hygiene
Unit Objectives
At the end of this unit, you will be able to:
3.
4.
5.
6.
7.

State some common reasons of accidents at site .
State common accidents and prevention techniques
State ways to stay healthy and hygienic (personal hygiene)
Major Occupational Diseases n Mining
State some common safety points around moving mining machinery.

229

Paricipant Handbook

4.1.1 General Safety Rules:
Work intelligently.


Substitute safer materials when possible.



Solvent based products will be used in place of water-based products.



Choose the suitable products which don’t create mists and dusts.



Do not hold or capture any brushes or tools in your mouth while working and also do not
grab the brushes tip with your lips, etc.



Do not drink, eat or smoke in the working area.



Always store tools properly in the respected place and always keep the tools in good and
working condition.



Before using the material, read its labels because you cannot observe the toxicity of the
material by smelling of a particular smell or essence.



Do not use the materials in unplanned or unintended ways. Like, do not use the standard
paint skin-painting.

Keep studio space neat, clean, and orderly.


Keep the floor of working area clean and free from slippery spots of floor.



The extension cords, hoses and other tripping hazards need to be Keep away from the floor
of working area when unused. Always keep the floor clean.



You need to select as small as possible area for work in which hazardous materials are used.



Always Keep work place separate from living areas and don’t forget to clean yourself before
entering in your living areas.

Ensure appropriate ventilation.


The human organs and parts can easily absorb the hazardous material like mouth, nose, and
skin. Ensure ventilation provides fresh air activity to decrease exposures to dusts, fumes,
gases, mists, and vapours. The flowing of air from atmosphere to the artist or worker and
vice versa is known as Proper ventilation. Blowing air with the help of a fan without a good
source of clean air is not termed as proper ventilation. Due to this the exposure to harmful
substance may increases



.

Always prevent the accumulation of flammable vapours or spray mists exerted by the
various materials to limit causes of fire hazards with the help of proper ventilation.
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Have availability of protective equipment or gear and
cleaning supplies.


Wear the special clothes as per work requirement and always keep separate these special
clothes with regular clothes even during washing of clothes.



Always keep the cleaning supplies available.



While working with chemical material, you need to clean immediately all the spills of
chemical and hazardous material and dispose the waste safely.



Some materials contain flammable liquid with activated charcoal. So clean immediately all
the flammable spills.



In case of any accident or emergency in the workplace, call the National Poison Control
Centre number for the help from nearest certified Poison Control Centre.

After the work wash your hands and other exposed body
parts before eating, drinking, or using wash room


Always avoid using solvents like toluene, kerosene, turpentine, or other solvents to clean
and wash your skin.



Instead of using any harsh solvents, use soap, water, baby oil or a skin cleanser for cleaning
your skin.



Sometimes when we work, the chemical stored in our under fingernail. So always remember
to wash or clean under fingernails. You need to keep nails trim. Do not bite your nails
because they may contain some harmful chemicals.

Maintain your health and fitness.


Before going to the work station, recognize your emotional, physical, and mental limits.
o Alertness decreases towards work with hunger and fatigue of body.
o Anger, sadness, hurrying and frustration increase chances of accidents and mistakes.



Have regular health check-ups.



You need to be ensure about your doctor that he/she is familiar with your work and
material you use, your level of exposure to the chemicals and other material, and your
workplace environment.
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4.1.2 What is an Accident?
An accident is termed as a specific, unusual, unpredictable, and unintended external action which
can be happen at any time and place, with no p cause but with considerable effects.

Types of Accidents

Physical

Activity

Vehicle

Collision or fall
or Electrical

Accidents during the
execution of Work

Bike Accident
Car Accident

Frequently occurring accidents/hazards on Workshop
Some of the more frequently encountered hazards include:


Electrical hazards



Hazard due to scissors and needle



Falling object hazards



Equipment failure



Fire Hazard

4.1.3 What is a Fire Extinguisher?
Fire extinguishers are a fire protection device used to extinguish or control small fires.

Figure 4.1 Fire Extinguisher
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How does a fire Extinguisher Work?
Fire extinguishers contain carbon dioxide, which is the chemical that creates the pressure over the
extinguishing agent. Once the lever is pushed, Carbon dioxide will push the agent and project it
through the hose.
Types of Fire Extinguishers:
Fire extinguishers are classified based on the type of burning material

Figure 4.2 Classification of Fire Extinguisher

General method to operate a Fire Extinguisher
P

A

S

S

Pull the Pin at the top of the extinguisher. The pin present on the top of fire extinguisher releases a
locking mechanism which allow use to discharge the extinguisher.

Aim at the base of the fire, not the flames. To extinguish the fire you need to spray on the base of
fuel.

Squeeze the lever slowly. On pressing the handle, the fluid or extinguisher agent will be release until
the handle is released.
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Sweep from side to side. To kill the fire you need to do a sweeping motion, that is move the fire
extinguisher in the back and forth direction of fire until the fire is completely out. Before using the
fire extinguisher on the fire, stand away in a considerable distance and then slowly move toward the
fire while using fire extinguisher once it starts to diminish. Before operating the fire extinguisher
cylinder, you need to read the manual or instruction because different types of fire extinguishers use
different operating technique from different distances.
Always remember before operating the fire extinguisher cylinder : Aim at the base of the fire, not at
the flames!!!!

4.1.4 What is Health?
Traditionally, health is defined as the absence of illness . WHO defines health in this positive way:
Health is a state of complete physical, mental and social well-being – and not merely the
absence of disease or infirmity.

Maintaining clean environment at work:


Designate storage space for everything.



Provide required housekeeping equipment’s like cleaning cloth, brooms, clean rags,
and spill absorbers.



You need to specify the areas or space for scrap storage and schedule regular
collection, removal, and disposal of the used material.



Appoint personnel for clean-up responsibilities of the working area and always make
sure that workplace is cleaned and cleared before quitting time of work.

Hygiene – It is a set of practices performed for preservation of health. It is maintained in
personal, home, food and workplace.
Personal Hygiene - The cornerstone of hygiene. The body is the source and entry point of
many illnesses. Appropriate personal hygiene can prevent all sorts of diseases
Hygiene at home – When you spend your time at home you may as well maintain hygiene
as the air you breathe can affect your breath.
Food - Whether in the home, in industry or in catering, food hygiene should be second
nature at this time when new food risks are sharply on the increase
Instilling hygiene rules and basics - These should rapidly become second nature and act as
a safeguard for the health of the population at large. Setting an example, repetition and
education are most important in successfully applying personal, domestic, food or pet
hygiene. Likewise, vaccination is an invaluable preventive measure, and should be
undertaken at the appropriate time, and booster schedule adhered to.
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Each of us has a contribution to make to health, and this starts with basic day-to-day ground
rules for hygiene.
Effective hygiene should be instilled in us from a young age so that it becomes second
nature.
Hygiene is essentially a healthy attitude towards life in general, including a balanced diet,
a well ordered lifestyle, balanced sleeping patterns and avoiding smoking, alcohol and
drugs. Living hygienically is the first step towards a healthier society.

4.1.5 Major Occupational Diseases n Mining
The relationship between mining and occupational lung disease has been documented since
the 1500s, when Agricola described dust with corrosive qualities eating away the lungs and
implanting consumption in the body. In the 21st century, the old relationship between
tuberculosis (TB) and silica exposure has collected a revived importance with the growing
epidemic of HIV in the developing countries where non-regulated or informal sector is
important and the dust control in the mining is less than optimal .
Following diseases have been notified as the disease connected with mining operations for
the purpose of sub-section (1) of Section 25 of the Mines Act, 1952 :
Silicosis : It is most common occupational lung disease caused by inhalation of airborne dust
of silicon dioxide or silica in the crystalline form also known as quartz. It contributes to
considerable morbidity and mortality of workers in metalliferrous mines.
Cough is an early symptom and develops over time with exposure to silica that's inhaled. In
acute silicosis, you will experience fever and sharp chest pain along with respiratory
problem. These symptoms can return on suddenly. In chronic silicosis, you may only have an
abnormal chest X-ray in the beginning and then slowly develop a cough and respiratory
problem. After some time with this disease, the body of patients starts production of
phlegm with heavy cough.

Figure 4.3 Difference between he
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Coal Workers Pneumoconiosis : It is fibrotic lung disease caused by inhalation of coal dust
among workers employed in coal mines and is responsible for respiratory morbidity and
decreased life expectancy.
The disease Pneumoconiosis in coal workers is generally caused by constant inhalation of
dust or powder from high intensity carbon coal (anthracite and bituminous) and rarely
graphite, typically over more than 20 yr. The consumption of silica contained coal through
inhalation may also contribute to clinical disease to the coal worker. Generally among mine
workers, there are two types of CWP:



Simple, with individual coal macules
Complicated, with coalescence of macules and PMF

CWP does not usually cause symptoms. The chronic pulmonary symptoms in workers in coal
mines are mostly caused by other conditions of the mine site, such as industrial bronchitis
which is happened due to coincident emphysema, smoking, or coal dust. The cough of the
patient can be chronic and problematic in patients even after leaving the workplace after
mine work, this disease happen even in those workers who don’t smoke.
Preventions of CWP includes eliminating exposure, stopping smoking, and giving
pneumococcal and influenza vaccinations.

Figure 4.4 Difference between healthy lung and CWP

Reference: NIOSH Coal Workers’ X -ray Surveillance Program
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Asbestofsis: It is chronic inflammatory and fibrotic condition of lung caused due to
inhalation of asbestos fibers dust. It is characterized by diffused interstitial fibrosis of the
lung parenchyma often accompanied by thickening of visceral pleura. Some cases of this
disease originate from the workplace exposure of the worker to asbestos before federal
laws regulating it were executed in the mid-1970s. This disease may take years to develop in
the human body and can be life-threatening to the patient.
Common symptoms of asbestosis include:








Shortness of breath
Tightness in your chest
Persistent dry cough
Chest pain
Appetite loss
Finger clubbing (enlarged fingertips)
Nail deformities

Asbestosis can’t be cured. However, there are a few treatments that can help control or
reduce symptoms. Prescription inhalers may help loosen congestion in your lungs.
Supplemental oxygen from a mask or tubes that fit inside your nose can help if you have
severe difficulty breathing. A lung transplant might be an option if your condition is severe.
Manganese Poisoning ( Nervous type) : A person with long term exposure to manganese
dust can develop a nervous type of manganese poisoning characterized by muscular rigidity
causing inability to walk properly and other neurological symptoms. Chronic manganese
poisoning causes behavioral changes which can go unnoticed.
Manganism is a well-known disease of the nervous system among the mine worker which
causes tremors, a mask–like face, odd movements, and body stiffness. Some patients of the
manganism even experience hallucinations, memory loss, and confusion. This disease is also
known as “manganese poisoning,” which sounds like more descriptive name. This disease
(Manganism) is caused by inhaling manganese. When welders do their work of welding, the
manganese containing fumes were emitted during the welding process which causes to
inhale manganese. Manganism mainly affects the basal area of the brain known as the
“globus pallidus” which is involved in controlling the body movement.
Cancer of lung or the stomach or pleura and peritoneum (i.e. mesothelioma) : are
associated with exposure to asbestos fibers dust and other carcinogens. Mesothelioma is a
scarce type of cancer generally occurs in the thin layer of cell lining the internal organ of
body.
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Mesothelioma has a three recognized type. The most common form of Mesothelioma
disease is Pleural mesothelioma, accounting for roughly 70% of cases, and happens in the
thin lining of the lung known as the pleura. The other type of Mesothelioma disease is
peritoneal mesothelioma which generally happens in the thin lining of the abdominal cavity,
termed as peritoneum. The third type of mesothelioma is pericardial mesothelioma which
generally happens in the pericardium, which lines the heart.
Conventional treatment options for mesothelioma include surgery, radiation and
chemotherapy. Recently, chemotherapy drugs including Alimta® and Cisplatin. The Cisplatin
drug has showed the promising results in patients of mesothelioma.

Figure 4.5 Difference between healthy lung and CWP

Noise Induced Hearing Loss: It is a cumulative permanent loss of hearing caused by long
term exposure to high levels of noise that develops over the years. Noise induced deafness
is a permanent hearing impairment resulting from prolonged exposure to high levels of
noise. One in 10 mining employee has a hearing loss that affects his or her ability to
understand normal speech. Excessive noise exposure is the most common reason for
hearing loss. The National Institute of Health reports that about 15 % of mine employees
aged 20 to 69 have high frequency deafness associated with activity or leisure activities.
because of occupational risk of noise induced deafness, there are government standards
regulating allowable noise exposure. Before mid1960s, there are no laws of mandating use
of equipment for protecting the hearing loss for workers. Recent studies show an alarming
increase in deafness in children. proof suggests that loud popular music along with
increased use of portable radios with earphones could also be liable for this phenomenon.
If cannot avoid excessive noise you should wear protectors. You need to use or wear these
protectors when you are using power tools, noisy yard equipment, or firearms. By wearing
any hearing protection device it reduces the intensity of sound which reaches the ear of a
worker. They come in 2 forms: earplugs and earmuffs.
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Figure 4.6 Using earmuffs while operating jack hammer

Pathological manifestations due to Radium or Radioactive substances : The long term
exposure to radioactive substances can cau se the following diseases.











cancers and genetic disorders
Cancers of the bone, brain, breast, bile ducts, colon, gall bladder, esophagus, liver
(primary site, but not if cirrhosis or hepatitis B is indicated), lung (including
bronchiolo-alveolar cancer), pharynx, ovary, pancreas, small intestine, stomach ,
thyroid, salivary gland, urinary tract (kidney/renal, urinary bladder, pelvis, and
urethra)
Leukemia (except chronic lymphocytic leukemia)
Lymphomas (except Hodgkin’s disease)
The Multiple myeloma also known as cancer of plasma cells
Non-malignant thyroid nodular disease
Parathyroid adenoma
Posterior subcapsular cataracts
Tumors of the brain and central nervous system
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Figure 4.7 Deep disposal of mining waste

Medical examination of study subjects revealed that 62.7% subjects were healthy and free
from disease. Conditions like tuberculosis, hypertension and diabetes were detected in
1.3%, 10.1% and 3.4% employees respectively. Urine analysis revealed that 6.7% employees
were having proteinuria and 3.1% have glycosuria.
Silicosis was detected among 5.6% employees. Other work related disease like noise
induced hearing loss (NIHL) was prevalent among 12.8% employees. Moderate NIHL was
detected in 10.2% and severe NIHL was observed in 2.6% employees. Visual disorders like
refractive errors, eye symptoms, achromotapsia, etc was observed among 20.73% of
employees.
18.1% subjects were suffering from pulmonary function impairment. Pulmonary impairment
of restrictive type was most common and was observed among 14.3% of the subjects.
Obstructive and mixed type of impairment was observed in 2.78% in 1.01% of employees
respectively.
97.4 % of the subjects had normal electrocardiograms, while 2.6% of the subjects had

abnormal ECG recordings. The abnormalities observed on ECG chiefly related to disorders of
rhythm and coronary insufficiency.
Safety related to moving mining machinery
The size, inertia, weight and power of HEMM used in our operating sites present significant
hazards to people and equipment in their area of operation.
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A major reason for these hazards is the operator’s restricted view of the environment and
the extensive range of vision shadows or blind spots in which people and objects can be
hidden from sight. All mobile equipment have blind spots. people most ordinarily at risk ar
supervisors, spotters and plant service personnel.
Light service vehicles and their occupants parked close to massive items of mobile
equipment can be seriously damaged or crushed when the larger machine is moved. The
Operator of a large machine may be unaware that service personnel are working near the
unit, and move it. Light vehicles overtaking heavy equipment are at risk of being run over if
the larger machine turns. People are at risk of being run over if they are in the operator’s
blind spot.
Types of hazards:




The routes used by the workers are not safe and maintained properly.
Not following the safety rules by the drivers of the vehicle.
Standing or working of other workers/visitors near the vehicle routes and on the
workplace workplaces.

The main types of transport accidents are:





Worker or visitors struck in the vehicle or ran over by the moving machine.
People falling from vehicles
Objects falling from vehicles
Injured caused by vehicles overturning.

Figure 4.8 Blind area

Safe work practices


Strictly adhere to our site traffic management plan.
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Follow our safe work procedures regarding exclusion zone requirements for
pedestrians and vehicles when equipment is operating.
Only park in approved locations and ensure that you reverse park 5 meters apart
from other equipment and vehicles.
The operators of SMEs should ensure that wheel stops, spoon drains or tire humps
are provided where there is potential for uncontrolled vehicle movement when
parked.
Avoid parking light vehicles close to large items of mobile plant if possible, and never
leave them in the blind spot of a large machine. Beacon lights must be left on.
Drive defensively and always give way to larger mobile equipment.
Sound horn and wait ten seconds before moving.
Maintain 50 meter clearance from operating plant bench faces and bench edges.

People who have reason to be near large mobile equipment must;





Contact the Operator and obtain permission before approaching any
earthmoving equipment.
Take every precaution to ensure the o perators can see them at all times
(especially at night).
Remain alert to the danger of placing themselves in the path of a machine while
the operator’s attention is focused elsewhere.
Be aware of the danger of entering the blind spots of this equipment, and have
thorough appreciation of the location and size of these spots.

Other potential implementations of a preventative / avoidance system on site are;







Monitoring of surface condition in ramps or haul roads.
Improving safety on shovel-truck loading activities/tasks.
Improving preventive maintenance.
Performing the documented traffic management and risk assessment audits on
the regular basis on all intersections to identify the collision hazards.
Ensure that OEM mirrors are fitted at all times to SMEs.
Ensure that blind spot training and planned task observations is carried out at
regular intervals.

Suitability
Vehicles must be appropriate for the place within which they're to be used and for the work
they carry out.
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The selection of suitable work equipment can reduce or eliminate many risks at the mine.
Starting the work with the right equipment is necessary, easier, and cheaper than to modify
or change it later.
Factors to consider when selecting a vehicle:










Before operating the vehicle you need to check the brakes and remember the
effectiveness while working on the uphill and downhill;
Visibility of the driver will be all round the vehicle;
The operator or driver need to be stable under all the foreseeable operating
conditions;
Protection from the falling objects for the driver and passengers and overturning
(roll-over protective structures and seat belts);
Safe access of driver from ground to the vehicle cabin and also other areas where
there is a need of safety or required access;
windscreen wipers, horn, Lights, and other warning devices mounted on the vehicle;
Guarding of delicate and dangerous parts during the maintenance work;
Protection for the driver and any passengers from environmental cause like rain,
high and low temperatures, dirt, noise, or vibration; and
Enough and suitable seating capacity for the operator or driver and passengers or
helper.

Figure 4.9 Accident

Visibility
For the safety of other worker who are working near the machine, driver needs to be able
to see the around the vehicle when required or to be automatically warned if there is a
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person or object near the HEMM. Vehicles should be designed to provide adequate visibility
and be fitted with windows, mirrors, close-circuit TV (CCTV) and sensing equipment as
appropriate.
Many HEMM vehicles have substantial blind spots, not only behind the vehicle, but also
alongside and in front of vehicle. The accidents of these HEMM occur when vehicles move
ahead or behind or make a turn while passing in a blind spot of the vehicle.

Figure 4.10 Accident

Even when the driver’s visibility is considered adequate, workers working near the vehicle
needs to be keep away from the area of the particular HEMM vehicle.
Significantly smaller vehicles may be in danger of being crushed. Like pedestrians, these
smaller vehicles need to be kept away from route and areas where large vehicles work or
operate. Somehow, the smaller vehicle is working near the HEMM then it must be painted
with some distinctive colors. The smaller machine may also have occupied with flashing
lights. The motive of this is to visibility of smaller vehicle to the HEMM operator.
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Unit 4.2: First Aid
Unit Objectives
At the end of this unit, you will be able to:
1. Know the common components of First Aid Kit.
2. Emergency procedures of First Aid in different situations
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4.2.1 First Aid and First Aid Kit
First aid is the assistance given to any person suffering a sudden illness or injury with care
provided to preserve life, prevent the condition from worsening, or promote recovery.

Components of First Aid kit
Kits vary in contents but most kits have the following items:












Band-aids / Adhesive bandages
Gauze pads and tape
Scissors, cold pack
Wound bandage / compress
Eye pads / eye wash solution
First aid / burn cream
Antibiotic ointment
Face shield or barrier mask for providing CPR
Forceps / tweezers
Disposable thermometers
First aid instruction booklet

Figure 4.2.1 First Aid Kit

Common Procedures for First Aid in various situations
Adult / Child Choking: Severe Airway Blockage
Quickly ask, “are you choking?”






If the sufferer shake the head as he is trying to say yes, or the sufferer is unable to talk, speak, or
cough – you need to act quickly.
Stand behind the victim.
Make a fist and place the thumb side of that hand against the victim’s abdomen, just above the
navel and below the ribs. Grasp fist with the other hand.
Quickly thrust inward and upward into the abdomen.
Repeat thrusts until object is expelled or victim becomes unresponsive.
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Figure 4.2.2 Chocking

Victim is unresponsive:





If necessary, help the victim or sufferer on the ground and alert 102 or 108.
Begin chest thrusts as you would with CPR. Each time the airway is opened look for the object in
the victim’s throat and if you can see it, remove it – being careful on removing the object from
the throat that not to lodge any object further into the victim’s throat.
Continue the chest thrusts of the victim until any help / Paramedics arrive, or the victim starts to
show the signs of breathing /responsiveness or inhaling.

Minor Wounds
Signs and Symptoms:






Break, cut or opening in the skin
Bleeding – may be minor, moderate or severe
Bruising and pain
Infection
Progressing shock

First Aid:




If bleeding, apply direct pressure with a clean cloth or absorbent pad.
Wash area with antibacterial soap and clean until there appears to be no foreign matter in the
wound.
Cover area with an adhesive bandage or gauze wrap.

Figure 4.2.3 Bleading
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Bruising
It is caused by broken blood vessels leaking blood under the skin. Bruising can be minimal or large
and severe.

Figure 4.2.4 Bruising

Signs and Symptoms:



Pain and swelling
Discoloration: new bruising will be dark purple / older bruising will fade to greenish yellow

First Aid:



Apply ice to injury to reduce pain, bleeding and swelling.
To prevent frost bite to the injured area, place a thin towel or cloth between the skin and ice.
Limit ice application to 20 minutes on, 20 off.

Shock
Shock develops when not enough blood flows to the vital organs of the body. Victims with shock
may stop responding.

Figure 4.2.5 Sock
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Signs and Symptoms:








Dizziness, faint or weak feeling
Rapid, shallow breathing
Anxiety, restlessness, agitation, or confusion
Cool and clammy to the touch
Pale or grayish skin
Thirst
Nausea or vomiting

First Aid:






Help person lie on their back.
Keep victim lying flat with feet slightly elevated if possible.
Cover person to keep him/her warm, but prevent overheating.
Ensure an open airway for victim and adequate breathing.
Monitor victim and administer CPR if necessary.

Burns

Figure 4.2.6 Burns

Signs and Symptoms:



Pain, Redness
Swelling, Blisters

First Aid:






Expose the burn.
Cool burns with cold water and continue until pain lessens.
After cooling, cover with a dry, sterile bandage or clean dressing.
Protect from friction /pressure
DO NOT pop blisters or apply any ointment or other substance.
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Bites and Stings First Aid

Figure 4.2.7 Bites & Stings

General Signs and Symptoms







Redness
Swelling
Pain
Itching
Nausea
Problems breathing

First Aid





Remove jewellery and constrictive clothing
Wash the area with soap and clean water
Cover the area with an adhesive bandage or gauze wrap
Apply ice if needed to reduce pain and swelling

Heat Exhaustion First Aid

Figure 4.2.8 Heat Exhaustion
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Signs and Symptoms:










Heavy sweating
Faintness
Dizziness
Fatigue
Weak, rapid pulse
Low blood pressure upon standing
Muscle cramps
Nausea
Headache

First Aid:





Stop all activity and rest.
Move to a cooler place.
Drink sports drinks or water.
You need to consult your doctor if your symptoms worsen than before or they are not improving
from 1 hour. Seek the medical attention immediately if the temperature of your body reaches
104°F (40°C) or higher.

4.2.2 Personal Protective Equipment (PPE)
Personal protective equipment (PPE) refers to protective clothing, helmets, goggles, or other
garments or equipment designed to protect the wearer's body from injury or infection. The hazards
addressed by protective gear or equipment include electrical, heat, physical, biohazards, chemicals,
and airborne particulate matter.

Figure 4.2.9 PPE
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Notes
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Exercise
1. Discuss some general safety rules for working in the workshop.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------2. What is PPE and are the common components of PPE?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------3. What is an accident and what are the types of accidents?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------4. Discuss the types of fire-extinguisher and their uses?

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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5. Write a short note on health and hygiene?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------6. What are the common components of First-Aid kit?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------7. What are the symptoms of shock and what should be the first-aid?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------8. What are the symptoms of heat exhaustion and what should be the first-aid?

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Understand the importance of managing workplace.
2. Perform various tasks to manage workplace
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Unit 5.1: Work Area Management
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.

Describe the importance of managing work area properly.
Describe the benefits of work area management.
Describe how to build a good housekeeping plan
Identify the elements of housekeeping
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5.1.1 Reasons to Manage Workplace
A clean workplace means more than just having a sparkling, fresh building. The clean workplace or
working area ensures the safety and health of the workers and visitors. In 2012, nearly 3 million
workplace injuries and illnesses were disclosed by the industry workers. We can prevent the
Workplace injuries by ensure the clean and safe work environment.
Below are some which state that the clean workplace means a safe workplace:
1. Clean, dry floors to prevent slips and falls.
Maintaining clean, safe, and dry floors are necessary for the prevention of any slips and falls in the
workplace. In market there are different types of floor cleaner available which serves different
purposes. For example, alkaline cleaners are good enough for cleaning the floors while acidic
cleaners remove scale, rust, and oxides from floors. Some cleaning products may contain harsh
chemicals which can be destructive to your flooring, so before buying any cleaning solvent, talk to
the cleaning professional regarding the selection of cleaning solvent. You can use the absorbent
material to dry out the floors like floors mats in order to remove moisture from the floor and soil
from the bottom of the shoes.

Figure 5.1 Using Mop on floor

2. Appling the good disinfectants for preventing the spread of germs and illness, including flu.
The germs and harmful bacteria can easily transfer through the workspace from one place to
another in a workplace, mainly during flu season. To kill these bacteria and germs apply the on EPAregistered, hospital-grade disinfectants on the surface where required to stop germs in their route
or way.
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Figure 5.2 Applying Disinfectants on work area

3. The proper air ventilation and filtration lowers the worker exposure to hazardous substances.
The dusts and vapours particles are Nano in size that why we are unable to see them with the naked
eyes. These particles can be hazardous for the human body which can create an unsafe and un
hygienic environment for the workers. Making ventilation in the workplace is one very important
factor in reducing the transmission of respiratory infections through air and also maintaining the
health and productivity of workers. The HVAC system should be cleaned or replaced regularly for
preventing the growth of potential microbial growth and odour concerns. Vacuum cleaners fitted
with HEPA filters may also capture fine particles. In the workplace you need to maintain humidity of
the working are to around 30 to 50 percent with the help of a dehumidifier. This process is also
important for eliminating the air pollutants in the workplace.

Figure 5.3 Air Filtration
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4. Clean lighting system for improving the lighting efficiency in the workplace.
The dirty light system can reduce the essential light levels which makes it difficult and unsafe for the
worker to complete their work in right time hence decreases the productivity. By cleaning the
lighting system can improves the lighting efficiency in the workplace. The proper lighting system in
the working area tends to prevent accidents and maintaining a safe work environement.

Figure 5.4 Cleaning Light bulbs

5. The Green cleaning products are safe for both workers and environment.
The available cleaning products are not same and some are at higher standard than other. Some
cleaning products have third-party certifications, like Green Seal or GREENGUARD. These cleaning
products ensure the safety of worker as well as environment. You need to be sure for maintaining
and review these products as per Material Safety Data Sheets (MSDS) for proper handling and
storage of the material in the working area.

Figure 5.5 Cleaning Light bulbs
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6. Disposal of waste and recyclable materials keeps the workplace free from germs.
The storage of different types of waste is not only produces clutter, but also create a good breeding
work area for the germs and pests which can create a threat to the work area. You need to place notouch wastebasket in the working area through the work place to ensure the disposal of waste
material and reducing the growth of germs. Remember to put four types of waste basket as per type
of waste you are producing in your areas.

Figure 5.6 Different kinds of waste basket

5.1.2 Benefits of Managing Workplace Properly
Effective workplace management results in:


handling reduced for the ease of flow of materials



In clutter-free and spill-free work areas the fewer tripping and slipping accidents may
happen



decreased hazards of fire



lowers the risk of exposures to hazardous substances to the worker (e.g. dusts, vapours)



Good control over tools and materials used, including supplies and inventory



more productive tools and equipment for clean-up and maintenance



Good hygienic condition on the work area.



Space can be used effectively



reduced property damage by improving preventive maintenance



less janitorial work



improved morale



improved productivity (tools and materials will be easy to find)
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Figure 5.7 Benefit of managing work place properly

5.1.3 Planning Good Housekeeping program
A good housekeeping program plans and manages the orderly storage and movement of materials
from point of entry to exit. It generally includes a material flow plan for ensuring the minimal
handling of the material. In this plan, you need to ensure that the working space or work area are
have not to be used for storing the material because the usable material need to be move from one
place to other when needed by the workers. The part of the plan may include investing in extra bins
for more efficient disposal of the waste.

Figure 5.8 Planing Good Housekeeping Program

The costs of this investment could be offset by the elimination of repeated handling of the same
material and more effective use of the workers' time. The ineffective or insufficient storage of the
disposal planning may results in wrong materials handling and unsafe work environment. As per
plan, you need to aware of all route and material handling process throughout material handling
process in the working area.
The training of workers is an important part of any good housekeepin g program. The trained
workers need to know about the process of working safely with the tools or equipment’s they use.
The trained workers also need to know the process of protecting the other workers in case of
emergency. The workers needs to know about the signal used during work like "Wet - Slippery
Floor", chemical spill etc and reporting any unusual conditions to the fellow workers.
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The Housekeeping of the workplace or working area is "maintained" not "achieved." The Cleaning
and organization of the work place must be done regularly, not at the end of the shift. A good
housekeeping personnel can manage and identifies responsibilities for the following:


clean up the work place during the shift



day-to-day clean-up



waste disposal



removal of unused materials



Ensuring the clean-up process of workplace is complete

While cleaning, do not forget to clean the places like shelves, sheds, basements, and boiler rooms
that can be overlooked. The arrangement of operations, equipment, tools, and supplies will be
orderly which a vital part of a housekeeping program.
The last stage of housekeeping program is inspection. This method is the only way to analyse the
housekeeping process. If there are some faults in the housekeeping then you need to sort that out
as soon as possible.

5.1.4 Elements of House Keeping
Dust and Dirt Removal
In some jobs, enclosures and exhaust ventilation systems may fail to collect dust, dirt and chips
adequately. Vacuum cleaners machine are suitable for cleaning the dirt and dust. The Industrial
models vacuum cleaner have special type of fittings available for cleaning ceilings, walls, machinery,
ledges, and other places where collected dust is not easy to clean.

Figure 5.9 Performing Housekeeping
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Special-purpose vacuums are useful for removing hazardous substances. For example, some vacuum
cleaners are fitted with HEPA which is also known as high efficiency particulate air filters can be
used to clean fine particles like fiberglass or asbestos.
Dampening the floors of workplace or using special kind of sweeping compounds before sweeping
the floor of the workplace can reduce the amount of airborne dust collected on floor. Some dust
and grime is collected in places like piping, conduits, light fixtures, reflectors, shelves, windows,
cupboards and lockers of the workplace which may require manual cleaning.
The compressed air should not be used to clean the dust, dirt, or chip from the surface of workplace
or from the equipment.

Employee Facilities
The facilities if the workers need to be clean, adequate and well maintained. For storing the
personal items and belonging, lockers are very necessary for the workers. The washroom facilities
inside the workplace need to be cleaned once in the day. In the washroom, the availability of soap,
towels, and disinfectants is required throughout the shift.
Sometime, workers have to work with hazardous materials so the supervisor of the workplace
should provide the special precautions like separate showers, washin g facilities, and cloth changing
room. The incharge may also require to provide the two locker section between the regular and
hazardous workers. With the help of separate locker room, the workers are able to store belongings
and cloth to the specific locker room so that the difference between the regular belonging and
special or hazardous belongings is maintained.

Figure 5.1 0 Protection clothes for workshop
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Smoking, eating or drinking in the work area should be prohibited where toxic materials are
handled. The mess or eating area of the workers should be fully separated from the working area
and should be cleaned regularly in each shift.

Surfaces
Floors: The bad floor conditions of the workplace is a major cause of accidents so cleaning the
spilled oil, liquid, and fluid is as much important as preventing major and minor accidents. After
some time of spilling the fluid, the dirt and dust and dirt’s start collecting on the liquid surface. This
is can cause accidents. To prevent these types of accidents, you need to clean the floor at the time
of any spills. There are some area in the workshop which cannot be cleaned continuously should
have some kind of anti-slip flooring. Regularly check the floors of workplace to replace any worn,
crack, or damaged floor tile which can pose a tripping hazard.
Walls: The Light-coloured walls of the workplace reflect light while dirty or dark-coloured walls of
the workplace absorb light. In the workplace, the contrasting colours should be applied because
these colours warn of physical hazards and is able to mark obstructions like pillars. In the workplace
the different colour of paint is able to highlight the railings, guards and other safety equipment. The
applied colour in the workplace should be in a specific pattern which is authorised by the interior
designer or architect as per work done in that place.

Maintain Light Fixtures
Dirty light fixtures reduce essential light levels. The clean or clear light fixtures or system is able to
improve lighting efficiency and productivity.

Aisles and Stairways
The aisles in the workplace should be wide enough for the people and vehicles which can
accommodate comfortably and safely on them. Generally, the aisle space is created for movement
of people, products and materials easily. At some places or we can say the blind spot of aisle, the
warning signs and mirrors is necessary for the safety of workers. The aisles should be maintain ed
properly so that the worker can easily move from one place to another without any hazard .
Keeping aisles and stairways neat, clean, clear, and safe is important. The aisle should not be used
for temporary "overflow" or "bottleneck" storage. The proper lighting fixture should be maintained
on the stairways and aisles. The lighting system should be fitted on the entry and exit of the
stairways and aisle.

Spill Control
The best method of controlling the spills of fluid Is preventing them from happening. Generally there
are two methods to clean these spills. One way is regularly maintaining and cleaning of machine and
equipment. Another method is to use drip pans and guards on the machine where possible spills
may occur. Somehow, if when spills happen, it is very important to clean them those spills
immediately. The materials known as absorbent materials are very useful for cleaning and wiping up
the oily, greasy, or other liquid spills. After the use of these absorbent, they must be disposed safely
and properly.
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Tools and Equipment
The housekeeping of tools and equipment is very important, whether in the tool room, in the yard,
on the rack, or on the work bench. The tools used for work purpose require suitable fixtures to
provide the arrangement in the tool room as well as near the work bench. After the usage of the
tools, the workers should return them at their specified places or location which reduces the chance
of being misplaced or lost. The workers, who are working with these tools regularly, should inspect,
clean, and repair all tools after the use at the end of the shift and remove any broken or damaged
tool out of service.

Figure 5.1 1 Placing tools in Toolbox

Maintenance
The maintenance of the buildings, workplace, and equipment is the most important factor of good
housekeeping. The maintenance involves keeping the workplace, equipment and machinery in safe,
workable and efficient condition. The maintenance includes the maintenance of sanitary facilities
and wall paint and cleaning walls. But some aspects like broken windows, defective plumbing,
damaged doors, and broken floor surfaces could make the workplace bad and distress. These
broken or damaged items need to be replaced as soon as possible for the safety and hygiene of the
workers. A good maintenance program of the workplace will provides the maintenance, inspection,
and repair of the workplace, tools and equipment’s.

Waste Disposal
To contribute to the good housekeeping techniqu es, the needs to regular collect, grade, and sort the
scrap. This strategy iis used to separate the different types of material as per recycling waste and
non-recycling waste. Further, this will help for disposal of waste.
Do not store the waste on the floor or working area rather than the specified waste location
because for cleaning this will take more time and efforts. By placing the scrap container near the
location where scrap is producing encourage the waste disposal and storing the waste become easy.
The entire waste container should be labelled as per type of waste you are disposing in them.
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Storage
The usable material in the workplace will be stored in the appropriate place for overcoming the
material storage problems whether the material will be stored on temporary basis or the permanent
basis. There will be less strain injuries to the workers if the handling of the material is reduced. The
stocks of the material are stored in a good location where it should not interface with the work but
these stocks should be readily available when required.
The stored materials in stocks should not obstruct the aisles, stairs, fire equipment, exits, emergency
eyewash fountains, emergency exit, emergency showers, or first aid stations. All storage areas
should be marked with the type of material stored.

Figure 5.1 2 Cabinet for dangerous items

The flammable, toxic, combustible, and other hazardous materials need to be stored in a safe
location and in the secure containers. The storing of these hazardous materials should meet all the
safety and fire requirements. The storing and disposal of these hazardous material should be done
by following the rule and regulations of environmental and occupational health and safety agencies
of your city.
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Exercise
1. Discuss some important reasons to manage workplace properly.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------2. What are the benefits of managing workplace?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------3. What are the factors for planning good housekeeping program?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------4. Discuss the main elements of house keeping?

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Know the benefits of team work.
2. Understand the stages of team building.
3. Understand the methods of working in a team effectively.
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Unit 6.1: Working in a Team
Unit Objectives
At the end of this unit, you will be able to:
1. Know the benefits of team work.
2. Understand the stages of team building.
3. Understand the methods of working in a team effectively

273

Paricipant Handbook

6.1.1 Why work in teams?
There are several good reasons to work in a team:
• According to the research done on team work, we all learn and gain knowledge effectively from
each other. So, the team needs to be a learning team with the focus of learning from each other.
• In complex projects, working in teams is more efficient than working individuals.
• Working in a team may develop the interpersonal skills of the team member like leadership,
increased efficiency, the ability to focus different minds on the same problem and mutual support
This will help in developing the personal skills and non-work related relationships

6.1.2 Effective teams
Some groups achieve very little, while others achieve more
The features of an achieving team consist of many factors in which some are listed below:
• combined effort of all team members for a project
• Fine goals
• Learning is focused among group members
• mutual trust and support
• open communication
• democratic processes.
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6.1.3 Making the most of your team
There are many advantages of working collaboratively with other members. To create a good
experience while working as a team member you need to remember some points which are stated
below:
• Become active while doing a work. In a project don't wait for any other team member to do all the
work.
• Share the personal views and ideas in contribution for making a good project because the
information you are giving may be essential for the project and your team.
• Learn to work cooperatively. For the success or your team and your project, each member need to
help each other.
• Always respect your fellow team members. As everyone know, each human being Is different from
others. Every team member will have unique personality and talents. So, try to understand each
member because everyone learns from the different technique or process.
• Carefully plan all your tasks based on the time available to you
• Always be enthusiastic and positive.
• Keep your team members in close notice.
• Never hesitate to ask frequent feedback - that's the mentor role.
• Try to give your best in team for encouraging the other team member.

6.1.4 Group development Process
There are five stages for a group for the development of team as well as team member . These are
defined as:


Forming, or coming together



Storming, or conflict



Norming, or working out the rules



Performing, or getting the job done



Mourning, or breaking up.

The duration taken by the different groups to pass through each of the development stage which
are listed above will vary with each group. But generally, it is impossible to achieve the high group
performance until the group has passed a minimum of first three stages. The time duration taken by
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of each team in a particular stage depends on factors like individual and team maturity, leadership,
task complexity, organisational climate, and external climate.

Forming ….. Am I a member of this group?
During the first stage of group development the new members of team will discover what being a
team member of this group means.
You may understand the requirement of other group members:
• clear goals and objectives
• definition of tasks and roles
• clear work plans
• to identify group behaviour, standards and norms and ways to handle behavioural problems
You and/or other group member s may:
• demonstrate excitement
• participate hesitantly
• showing unsettled attachment to the other team member.
• discuss problems and information related to the task
• be uncomfortable about the new task or situation
• accomplish minimal work
This stage is complete when new members start thinking of themselves as part of a group.

Storming ….. Who controls this group?
During the storming stage of group development, some team members may become hostile or
overzealous to the other team member for expressing their individuality in the group and also resist
group formation.
You may find that you and member of other group exhibit:
• infighting, defensiveness and competition
• doubts about success
• low group morale
• polarisation of group members
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• concern over excessive work
• disunity and increased tension

You and/or other group members may:
• set unrealistic goals
• resist the task demands
• establish a pecking order
• criticising the other members of group or group leader
• complain.
Many groups do not develop beyond this stage because they lack the ability to listen to each other
and find mutually acceptable resolutions to the major issues.

Norming ….. What are the rules and regulation of this group?
During the Norming stage of group development, members start accepting the other team
members, team norms, their own responsibility and the idiosyncrasies of other members of the
group. In between the team members emotional conflict is reduced by resolving the previously
conflicts.
You and/or other group members may:
• Try to gain or achieve harmony by avoiding conflict of each other
• develop a high level of trust and respect among other team member
• discuss group dynamics constructively
• form friendships
• develop a sense of team work with a common spirit and goals towards a project
• have high group morale
• establish and maintain group boundaries
• accomplish a moderate amount of work
During this stage, if the formally appointed leader is not effective, or there is no formal leader, a
leader will emerge or should be agreed upon who can focus the group resources to solve problems.

Performing ….. How high can this group achieve?
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By clearing the above stages, a team has created its interpersonal norms. Now, the team become an
entity capable of diagnosing, solving problems, and making decisions in the way to develop the
team. Every team is not capable of reaching this stage.
You and/or other group members may:
• Always willing to solve the problem through group
• develop high conflict resolution skills
• understand members' strengths and weaknesses
• undertake constructive self-change
• identify closely with the group
• accomplishing a good work
The teams, which reach this stage, are more effective and productive towards the project. The
members of the team will devote energy to maintain the good relationship among other members.

Mourning ….. Where do we go from here?
This final stage of group development focuses mostly on the temporary teams like committees or
task groups. However these days, with reorganisations of the team occur frequently. Due to this the
stage is not uncommon.
You and other members of group may:
• feel delighted on the successful achievement of goal
• feel disappointed at unattained goals
• On dispersing of the group, you will feel dispersed
• feel satisfied and relieved at the end of the task in the group
• congratulate each other
• celebrate
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Exercise
1. Why should we work in a team?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------2. What are the features of an effective team?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------3. Discuss the group development process?

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------4. How can we get the maximum output from a team?

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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