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1. GENERAL MATHEMATICS: 

 

a. Arithmetic   : I. Units of Measurements 

II. Squares, Square roots 

                III. Time and Work 

     IV. Percentage 

     V. Mensuration (Area, weight, Perimeter and volume of 

          Solids/Cubes) 

 

b. Algebra   : I. Addition 

 II. Subtraction 

            III. Division 

IV. Multiplications 

 V. Simple equations 

 

c. Geometry   :  Construction of Triangle, Square, Rectangle, Circle 

 

2. SCIENCE 

 

A. PHYSICS   : Basic concepts of Force/Pressure, Heat, Friction, Work, 

  Temperature of different metals 

 

      B. CHEMISTRY   : Properties of metals, Composition of basic metals,  

  Melting temperatures of different metals 

 

3. Written Matter: Requisition for leave, quarters, grievances 

4. General Safety of Men and Material In Workshops 

5. Quality/Quality of assurance and its importance 

6. General knowledge pertaining to Railways 

7. RAJBASHA: Importance of Rajbhasha (Hindi) Implementation, Incentives, knowledge of 

Alphabets, Translation of Simple words. 

8. Parts of Bogies, Under Gear, Vacuum, Air Brake, SAB,CBC & Functions 

9. Different types of Wagons and their codes (Mechanical/Transportation), POH periodicities, 

10. Out-turn targets of different shops in Workshop 

11. Knowledge of APDs, Modifications, Neutral Examination, Local passing etc 

12. Wheel and Bearings, dimensions, tolerances, repair procedures, precautions to be followed 

etc.,. 

13. Knowledge of tools measuring instruments, types of machines and functions, different types 

of wire ropes/slings 

14. Knowledge of Arc, Gas welding and oxy-acetylene cutting and its equipment, classification 

of electrodes, welding defects, quality aspects of welding 

15. Repairs to LB springs, U/G components & Heat Treatment process. 

16. „5S‟ Techniques. 
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Arthimetics: 

 

1) a) I) UNITS OF MEASUREMENTS: 

 

1. What is meant by F.P.S system? 

The system in which the units of length, mass and time are foot, pound and second 

respectively is called F.P.S system 

 

2. What is meant by C.G.S. system? 

The system in which the units of length, mass and time are centimeter, gram and 

second respectively is called C.G.S system 

 

3. What is the relation between Metric and British systems of measurement? 

 

Length: 

1 inch  = 2.54 cm = 25.4 mm 

1 foot  = 0.3048 m = 30.48 cm 

1 yard  = 0.9144m 

1 mile  = 5280 feet = 1760 yards = 1.609 km 

1 cm  =  0.3937 inch 

1 mm  = 0.03937 inch 

1 meter  =  100 cm  = 1000mm   = 39.37 inches 

1 km  = 0.622 mile = 3281 feet = 1000 meters 

 

 

Area: 

1 sq. inch  = 6.4516 sq.cm 

1 sq. foot  = 0.0929 sq. meter 

1 sq. yard   = 0.8361 sq. meter 

1 sq.cm  = 0.155 sq. inch 

1 sq. meter  = 10.765 sq. feet = 1.968 sq. yards 

 

Volume: 

1 cu. foot  = 6.23 gallons 

1 liter  = 0.22 gallon 

1 cu. inch  = 16.4 cu.cm 

1 gallon  =  4.546 liter = 0.1605 cu. ft 

1 cu.cm  = 0.061 cu. inch 

1 cu. meter  = 35.3148 cu. ft = 1000 liter 

1 liter  = 1000 cu.cm 

 

Mass: 

1 pound  = 453.6 grams = 0.4536 kg 

1 ton  = 2240 pounds = 1016 kg 

1 quintal  = 100 kg 

1 kg  = 2.205 pounds = 1000 grams 

1 metric ton = 1000 kg 
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1. a) II)  SQUARES & SQUARE ROOTS: 

 

SQUARES: 

Squares of small numbers like 3,4,5,6,7 …etc are easy to find. But can we find the square 

of 23 so quickly? 

The answer is not so easy and we may need to multiply 23 by 23 

There is a way to find this without having to multiply 23 x 23 

We know 23    = 20 + 3 

Therefore 23
2 

  = (20 + 3)
2
 

          = 20 (20 + 3) + 3 (20 + 3) 

          = 20
2
 + 20 x 3 + 3 x 20 + 3

2
 

          = 400 + 60 + 60 + 9 = 529 

Or simply (20 + 3)
2
 = (20)

2
 + 2 (20) (3) + (3)

2
 (we know (a+b)

2
 = a

2
+2ab+b

2
) 

          = 400 + 120 + 9 

          = 529 

Ex: 

(a) Find the square of  32 

Sol. We know 32 = 30 + 2 

Therefore,      32
2
 = (30 + 2)

2
 

       = 30
2
 + 2 (30) (2) + 2

2
 

       = 900 + 120 + 4 

       = 1024 

 

(b) Find the square of 39 

Sol. We know  39 = (30 + 9) 

Therefore,        39
2
= (30 + 9)

2
 

        = 30
2
 + 2(30)(9) + 9

2
 

        = 900 + 540 + 81 

        =   1521 

 

SQUARE ROOT: 

 

Square root of A number:  The square root of a number is that number, the product of 

which by itself, is equal to the given number. 

The square root of x is denoted by √x 

√9= 3,√16 = 4, √10000= 100 

 

Ex:  

1)Find the square root of 1296 

 

Sol.   6   1296 

         6     216 

         6       36 

                    6 

   Therefore, 1296 = 6 x 6 x 6 x 6 

   Therefore, √1296 = 6 x 6 = 36 
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2) Find the square root of 625 

Sol.    5   625 

          5   125 

 

          5    25 

                  5 

 

    Therefore, 625 = 5 x 5 x 5 x 5 

    Therefore, √ 625  = 5 x 5 = 25 

 

 

1) a) III) TIME AND WORK: 

 

 

General Rules: 

 

 

(i) If A can do a piece of work in n days, then:  

Work done by A in 1 day = 1 

                                             n 

            If A‟s day‟s work  =  1  , then A can finish the whole work in n days 

          n 

 

 

Ex.1. Geeta can weave a sweater in 8 days. 

 

           Her 1 day‟s work = 1 

          8 

 

 

    2.  Ram‟s one day‟s work =  1 

       5 

        Ram can finish the whole work in 5 days  

 

 

 

    3. If A is twice as good a workman as B, then: 

       Ratio of work done by A and B = 2 : 1 

       Ratio of time taken by A and B = 1 : 2 

 

 

   4. If the number of men to do a certain work be changed in the ratio m : n, then the ratio of  

      Time taken to finish the work, changes in the ratio n:m 
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SOLVED EXAMPLES: 

 

 

1. Dilip can reap a field in 9 days, which Ram alone can reap in 12 days.  In how many 

days, both together, can reap this field? 

Sol.   Dilip‟s 1 day‟s work  = 1 

          9 

        Ram‟s 1 day‟s work    = 1 

         12 

 

       (Dilip + Ram)‟s  1 day‟s work =  1  +  1    =  7 

            9      12     36 

 

         Therefore, Both together can reap the field in 36  days  i.e. 5 1  days 

            7        7  

 

 

2.  A and B together can dig a trench in 12 days, which A alone can dig in 30 days.  In 

how many days B alone can dig it? 

 

Sol.(A + B) „s 1 day‟s work  = 1   

           12  

       A‟s  1 day‟s work  =  1 

    30 

        Therefore B‟s 1 day‟s work  =   1   -    1     = 1 

          12      30      20 

 

        So, B alone can dig the trench in 20 days. 

 

 

 

 

1) a) IV) PERCENTAGES: 

 

 

By a percent, we mean that many hundredths. Thus x percent means x hundredths., written as 

x% 

 

 

Ex.1 (i) 9% =   9 

                       100 

 

         (ii) 16%   =  16 =  4 

                           100    25  
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Ex.2 (i) 3 =    3 x 100   % = 75 % 

             4        4 

 

         (ii) 7  =    7   x  100   %  = 175 % 

               4        4   

  

 

 

Ex.3 (i) 0.2 = 2 =  2  x 100   = 20% 

                       10   10 

 

 

          (ii)  0.05  =   5   =    5    x  100 %   =  5 % 

                             100      100      

 

 

 

SOLVED EXAMPLES: 

 

Ex.1. Express each of the following as a fraction: 

 

(i) 64 %      (ii) 6%  (iii) 0.5% 

 

Sol:  (i) 64% =  64   =  16 

                         100       25 

 

(ii) 6 %   =   6     =   3 

        100       50 

 

(iii)  0.5%  =  0.5  =     5    =    1    

          100      1000      200 

 

 

Ex.2 Express each of the following as a decimal: 

 

(i) 36%   (ii) 8%    (iii) 0.3%     

    

 

Sol:  (i) 36 %   =  36   = 0.36 

                            100    

(ii)  8 %  =   8   =  0.08 

                                 100 

 

(iii) 0.3% = 0.3    =  0.003 

            100 
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Ex.3  Express each of the following as rate per cent: 

 

(i) 2 (ii)  1 (iii) 0.002 

     3            12 

 

Sol: (i) 2  =  2  x  100 %  =  66 2  % 

                    3                            3 

 

(ii)  1  =   1   x  100  %  =  8  1   % 

            12     12                            3 

 

      (iii)0.002 =     2     x  100   %  =  0.2  % 

                           1000    

 

 

Ex.4  Find: 

 

(i)  70 %  of 70 (ii)  90%  of 9 (iii) 3 % of 6 

 

Sol: (i)  70 % of 70  =    70   x   70  =   49 

     100         

 

 

(ii) 90%  of 9   =    90   x  9   =  8.1 

100 

 

       (iii)3% of 6    =      3   x   6   =  0.18 

   100 

 

 

1) a)  V)MENSURATION 

 

 

 

AREAS: 

RECTANGLE: 

1.  (i)    Area of a rectangle  = (Length  x  Breadth) 
 

 

     (ii) Length  =     Area     ;  Breadth  =    Area 

                Breadth        Length 

 

 

     (iii)Perimeter = 2 (Length + Breadth) 
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Examples:  

 

(a) Find the area of a rectangle whose length is 5m and breadth is 3m. 

 

  Sol.  Area of a rectangle = Length x breadth 

     = 5m x 3 m 

     = 15 m
2 

 

 

(b)Find the perimeter of a rectangle whose length is 7m and breadth is 4m 

Sol.  Perimeter of a rectangle = 2 (Length + Breadth) 

     = 2 (7m + 5m) 

     = 2 x 12 m
2 

     = 24 m
2 

 

 

 

2. SQUARE: 

 

           Area of a square  = (side)2
 = 1  (Diagonal)2

 

           2 

            Perimeter    =   4 x side 

 

       Examples: 

 

(a) Find the area of a square, whose side is 4m 

Sol. Area of a square = side
2
   

= 4
2 

 = 16 m
2
 

 

(b) Find the perimeter of a square whose side is 7m 

Sol. Perimeter of a square  = 4 x side 

    = 4 x 7m 

    = 28 m
2 

 

 

 

3. PARALLELOGRAM: 

 

Area of a parallelogram = (Base  x  Height ) 

 

Example: 

Find the area of a parallelogram whose base is 5m and height is 4m. 

Sol. Area of a parallelogram   = Base x height 

    = 5m x 4m 

    = 20 m
2 
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4. RHOMBUS 

 

Area of a rhombus =  1  x ( product of diagonals) 

2 

 Example.  

 

Find the area of a rhombus whose diagonals are 7m and 4m 

Sol. Area of a rhombus  = 1  x ( product of diagonals) 

           2 

     = 1  x  7m x 4m 

        2 

     = 14m
2 

 

 

 

5. TRIANGLE 

 

Area of a triangle  =  1  x Base  x  Height 

          2 

             Perimeter         =  3 (a + b + c) 

 

  Example: 

 

(a) Find the area of a triangle whose base is 14m and height is 16m 

Sol. Area of a triangle   =  1  x Base  x  Height 

                        2 

  =  1  x 14m x 16m 

      2 

  = 112 m
2 

 

 

(b) Find the perimeter of a triangle whose sides are 5 m, 4m and 4m 

Sol. Perimeter of a triangle  = 3 (a + b + c) 

    = 3 (5m + 4m + 4m) 

    = 3 x 13 m 

    = 39 m 

 

 

6.CIRCLE: 

 

Area of a circle  =  πr
2
 

 

where r is radius  ( Diameter/2)                                                                  

                                                                                                      

Circumference of a circle = 2πr 

 

Where π = 22 

                   7                    
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Example: 

 

Find the area of a circle whose radius is 21m 

 

Sol. Area of a circle  = π r
2
 

   = 22 x 21 x 21 

       7 

   = 22 x 3 x 21 

    

=  1386 sqm. 

 

 

VOLUMES: 
 

1. CUBOID: 

 

Let , length = l, breadth = b and height = h units 

(i) Volume of cuboid = (lx b x h) cubic units 

(ii)  Whole surface of cuboid = 2 (lb+bh+hl) sq units 

 

 

 

Ex: 

(a)  Find the volume of the cuboid which is 12m long, 9m broad and 8 m height. 

Sol. Volume of cuboid  = (l x b x h ) 

      = (12 x 9 x 8) m
3
 

      = 864 m
3
 

 

(b)Find the surface area of cuboid which is 9m long, 6m broad and 5m height. 

Sol. Surface area of cuboid= 2 (lb + bh + hl) 

          = 2 (9 x 6 + 6 x 5 + 9 x 5) m
2 

          = 258 m
2
 

 

2. CUBE: 

 

Let each edge (or side) of a cube be a units. Then: 

 

(i) Volume of the cube  = a
3
 cubic units 

 

(ii) Whole surface of the cube = 6a
2
 sq.units 

 

 

a 
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Ex: Find the area and volume of a cube whose side is 8 m.                

Sol. Area of the cube = 6 a
2
 

             = 6 (8)
2
        

             = 6 x 64        

             = 384 m
2
 

 

      Volume of cube   = a
3
 

             = (8)
3
 

             = 512 m
3
 

 

 

3. CYLINDER: 

 

Let, the radius of the base of a cylinder be r units and its height (or length) be h units. 

Then: 

 

(i) Volume of the cylinder = π r
2
h cu.units 

(ii) Curved surface area of the cylinder = 2πrh sq.units 

(iii)Total surface area of the cylinder = (2πrh + 2πr
2
) sq.units 

 

 

 Ex:  Find the volume and curved surface area of cylinder whose 

                    Radius is 7m and height is 14m 

  

Sol.  Volume of the cylinder = πr
2
h 

                                            = 22 x 7 x 7 x14 

       7 

              = 2156m
3
 

         

        Curved surface area of cylinder = 2πrh 

               = 2 x 22 x 7 x 14 

              7 

               = 616 sqmts. 

 

 

4. CONE: 

 

Let r be the radius of the base, h the height and l the slant height 

       Of a cone. Then: 

(i) Slant height, l = √h
2
+ r

2
                                                                            h            

l 

(ii) Volume of the cone =     1 π r
2  

h     cu. units                                  r 

    3                                                             rrrrr 

(iii) Curved surface area of the cone = πrl sq.units 

   = (π r √r
2
 + h

2
) sq.units 

(iv) Total surface area of the cone = (πrl + πr
2
) sq.units. 
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   Ex:  Find the volume of cone whose radius is 12m and height is 21 m 

 

               Sol. Volume of cone = 1 π r
2
h     cu. units                                   

                                         3            

                   = 1 x 22 x 12 x 12 x 21 

       3     7 

               = 3168 m
3 

 

 

 

1) b)  I) ADDITION: 

 

 

ADDITION: 

 

Ex: 

(a) Add 66066 + 6606 + 66 + 6 = ? 

Sol: 66066 

         6606 

             66 

               6 

       72744 

 

(b)Add 8888 + 7777 + 666 +1669 = ? 

Sol:  8888 

        7777 

          666 

        1669 

      19000 

 

1) b) II )SUBTRACTION 

 

SUBTRACTION: 

Ex:  

 

(a)Subtract 78341 – (567 + 2356 + 53172 + 10741) = ? 

Sol:              567 

          2356 

        53172 

        10741 

        66836 ;     78341 – 66836 = 11505 

 

 (b)9873 +  ?  = 13200 

Sol:  Let 9873 + x = 13200 

Then, x = 13200 – 9873 = 3327 
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(c)7048 - ? = 3999 

Sol: Let 7048 – x = 3999 

Then, x = (7048 – 3999) = 3049 

 

 

(c) ? – 1398 = 2133 
Sol. Let x – 1398 = 2133 

Then, x = (2133 + 1398) = 3531  

 

 

 

1) b)  III) DIVISION: 

 

 

If we divide a given number by another number, then 

 

Dividend = (Divisor x quotient) + Remainder 

 

 

Ex: 

(a) Divide 163 by 17 

Sol: 

 

    17) 163 (9 

          153 

            10 

 

Thus when we divide 163 by 17, we get 

9 as quotient  and 10 as remainder. 

Here, dividend =163 and divisor = 17 

 

 

 (b)Divide 3016 by 29 

 

                29)3016 (104 

                     29    

            116 

            116 

                         0 

 

     Thus when we divide 3016 by 29, we get 

            104 as  quotient and 0 as remainder 
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1) b) IV)MULTIPLICATION: 

 

Ex: 

(a) Multiply 5874 by 99 
Sol. 5874 x 99 = 5874 x (100 – 1) 

   = 587400 – 5874 

   = 581526 

 

(b) Multiply 1405 by 1405 

Sol: 1405 x 1405 = (1405)
2
 

      = (1400 + 5)
2
 

      = (1400)
2
 + 2 (1400) (5) + (5)

2
 

      = 19600 + 14000 + 25 

      = 1974025 

 

1) b) V) SIMPLE EQUATIONS: 

Expressing two equal algebraic terms by the symbol of „equal to‟ is called simple equation. 

e.g., if 2x + 3 is equal to x + 2 then simple equation will be 2x + 3 = x + 2 

 

In this equation x is an unknown term.  The measure is worked out by solving the equation.  In 

this equation only one term is unknown. 

 

Example: 

1) 2x + 3 = x + 2 

    2x – x  = -3 + 2 

            x  = -1. 

 

2) Simplify 7x + 16 = 14 + 8 – 5x 

Sol.  7x + 16 = 14 + 8 – 5x 

        7x + 5x = 14 + 8 -16 

               12x = 6 

                   x = 6    =  1 = 0.5 

                         12       2 

 

3) Simplify 1 + 2x   _ 1 = x – 1 

                       5                   3 

Sol. 1 + 2x   _ 1 = x – 1 

           5                   3 

       1 + 2x – 5  = x -1 

             5                3 

      3(1 + 2x – 5) = 5 (x – 1) 

 

      3 + 6x – 15  = 5x – 5 

 

      6x – 5x   = 15 -3 -5 

 

                x   = 7 
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1) c)  GEOMETRY: 

1. Construct a square whose side is 5 cm. 

Sol. 

 

 

 

         5 cm 

  

 

 

                                                

                                                            5 cm  

          

2. Construct a rectangle whose length is 8 cm and breadth is 4 cm 

 

                                  

 

 

 

                                                                                       4 cm 

 

 

 

                                                 8 cm 

 

3. Construct a Circle whose radius is 3 cm 

 

 

                                                                 

 

 

 

 

 

 

 

 

4. Construct an equilateral triangle whose side is 5 cm 

 

 

 

 

 

 

 

                                                        5 cm 
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2. A) PHYSICS: 

 

BASIC CONCEPTS OF FORCE: 

 

1) Define Force? 

A. Force is that which changes or tends to change the state of rest of a body or of uniform   

motion in a straight line. 

     Force = Mass x Acceleration  

 

 

2) What are the units of Force? 

A. In C.G.S. system – Force (Dyne)     = Mass (gm) x Acceleration (cm/sec
2
) 

     In F.P.S. system  - Force (Newton)  = Mass (lb)  x Acceleration (ft/sec
2
) 

     In M.K.S. system – Force (Newton) = Mass (kg) x Acceleration (mtr/sec
2
) 

 

 

3) What are Newton’s laws of Motion? 

A. 1) Every body preserves in its state of rest or of uniform motion in a straight line unless 

         It is compelled by external source to change that state. 

    2) The rate of change of momentum of a body is proportional to the external force acting upon  

        It and takes place in the direction in which the force acts. 

    3) To every action there is an equal and opposite reaction or the mutual reaction of two bodies 

        are equal and opposite. 

 

 

 

PRESSURE: 

 

1) Define Pressure? 

A. On a unit area the perpendicular amount of force on the plane is called pressure.  

     This is a quantity represented by „P‟ 

     P = Perpendicular force  

                   Area 

        =   F (Where F is Force and A is Area) 

             A 

 

2) What are the units of pressure? 

A. In British system, the unit of pressure is pound/sq inch 

     In British system, atmospheric pressure   = 14.7 lbs/sq inch 

     In decimal system, atmospheric pressure = 1.014 x 10
6
 dyne/sq.cm 

 

3)  What is meant by Absolute pressure? 

A. Pressure measured above zero pressure is called Absolute or Complete pressure 

 

4) What is meant by Gauge pressure? 

A. Pressure measured by pressure gauge is called Gauge pressure 

     Gauge pressure = Absolute pressure – Atmospheric pressure. 
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HEAT: 

 

1) Define Heat? 

A. Heat is a sort of energy which makes us feel hot or cold. 

     When a substance is heated or heat is taken away from it, some changes take place e.g., 

     Change in state, change in temperature, change in volume. 

 

2) What are the units of pressure? 

A. There are three units of measure of heat 

     (i) Calorie 

     (ii) C.H.U (Centigrade Heat Unit), 1 C.H.U = 453.6 calories 

     (iii) B.T.U (British thermal unit), 1 B.T.U = 252 calories 

              1 C.H.U =  1.8 B.T.U 

 

3)Define Temperature? 

A. a) When heat is given to a substance then it is heated and when the heat is taken away out of a  

     Substance then it cools down.  The measure of this hotness and coldness is called temperature 

Therefore, the temperature of a substance represents the degree of its coldness or hotness. 

 

 

4) What are the units of temperature? 

A. The unit of temperature is degree centigrade /Fahrenheit/Kelvin. 

 

 

5) What are the scales of Temperature? 

A. i) Fahrenheit scale 

    ii) Centigrade scale 

   iii) Reaumer scale 

     The three scales are related to each other by a formula, 

     C    =  F-32   = R 

   100        180       80 

 

 

 

 

FRICTION: 

 

1) What is meant by Friction? 

A. When on a solid surface another solid is rubbed (both in dry state) or intended to rub, a force  

     is created between the two solids which acts in the opposite direction of motion or tries to  

     Obstruct the motion of the object.  This force is called frictional force.  This phenomenon is 

     called Friction. 
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WORK: 

 

1) Define Work? 

A. Work is said to be done by a force when its point of application moves in its own direction  

     And is measured by the product of the force and the displacement of the force in its own 

     Direction. 

 

     Therefore, Work done = Force Applied x Distance moved. 

 

2) What are the units of Work? 

A. In C.G.S. system     - gram cm 

     In M.K.S system     - kg meter 

     In F.P.S system       - foot pound 

 

3)  What is meant by Work done in Rotation? 

A. If on applying force F on object starts moving in circle of radius r then the work done by it 

     Will be, 

     W  =  F x d 

          =  F x 2πrN (Where N=No. of revolutions) 

 

                                                    

2)  B) CHEMISTRY:  

 

PROPERTIES OF METALS: 

 

There are two properties of metals 

 

1) PHYSICAL PROPERTY:  The natural property is called the physical property 

 

2) MECHANICAL PROPERTY: The physical property of metal is changed to a desired special 

characteristical property and that change of property is called mechanical property. 

 

 

DETAILS OF PHYSICAL PROPERTIES: 

 

1) COLOUR: Each metal has their own natural colour. Ex: Cast iron – Black 

 

2) STRUCTURE: There are three types.  After fracturing the metal the nature of structure can 

be seen. Ex: Steel – Gramular, Cast iron – crystalline. 

 

3) WEIGHT: Each metal has a definite weight and they vary from one another.  

    Ex: Lead-heaviest 

 

4) FUSIBILITY:  The fusing temp. varies from one another. Ex: Copper-1083
0
C, Tin-230

0
C 

 

5) MAGNETIC: The ferrous groups metals are attracted by magnets.  The magnets are also 

manufactured form the metal which possesses the magnetic power. 
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COMPOSITION OF BASIC METALS: 

 

 

BRONZE                     75 – 80 % copper, 12-20%tin and up to 5 %zinc 

GUN METAL             Copper 88 %, tin 10 %, zinc 2 % 

GERMAN SILVER    Copper 25-50%, 25-35% zinc, 15 to 35% nickel  

WHITE METAL         Tin – 85%, Copper- 5%, antimony- 10 % 

NICHROME               Nickel – 80 %, chromium – 20 %  

 

 

 

 

 

 

MELTING TEMPERATURES OF DIFFERENT METALS: 

 

 

METALS                  MELTING POINT 

Ferrous 

 

Pig iron                     1500
 

Cast iron                                     1600 

 

COPPER                       1083
0
 C 

ALUMINIUM                 648
0
C 

ZINC                               415
0
C 

TIN                                  232
0
C 

LEAD                              327
0
C 

ANTIMONY                   680
0
C 

SILVER                           960
0
C 

GOLD                           1060
0
C 

PLATINUM                  1773
0
C 
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4. WRITTEN MATTER: 

 

 

REQUISITION FOR LEAVE: 

 

   Guntupalli 

   Dt:________ 

 

 

 

From: 

Xyz 

Technician  Gr. 

BAY-I, Sec- A, 

T.No.xxxxx 

 

 

To: 

Senior Section Engineer/BAY-I, 

Wagon Workshop, 

Guntupalli. 

 

 

Respected Sir, 

 

 

                       I            , the undersigned requesting you to kindly sanction ten days Leave 

on Average Pay(LAP) from date: ______ to _______ as I have to go to my native place 

to settle some domestic affairs for which my presence is essential. 

 

 

                                           Thanking you Sir, 

 

 

  Yours sincerely, 

   

  (____________) 

 

 

 

 

Note: LAP should be applied in prescribed printed format 
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REQUISITION FOR QUARTERS: 

 

   Guntupalli 

   Dt:________ 

 

 

From: 

Xyz 

Technician Gr. 

BAY-I, Sec- A, 

T.No.xxxxx 

 

 

To: 

Workshop Personnel Officer, 

Wagon Workshop, S.C.Rly, 

Guntupalli. 

 

Respected Sir, 

 

                        Sub: Request for allotment of Railway Quarters. 

                                 (Through Proper Channel) 

                                                ***** 

                                          I, the undersigned was posted as Technician in the Wagon 

Workshop, Guntupalli on date: 01.11.2010.  My native place is a small village near 

Gudivada, Krishna District.  It has become very difficult for me to commute from 

Gudivada to  Guntupalli daily.  Due to this feature very frequently I am unable to 

maintain Workshop timings and my health also being affected. I am in the scale of 

Rs.5200 – 20200 + 1900 Grade Pay and I am eligible for Type-II quarters. 

 

                         In this connection I request you to kindly arrange to allot Railway 

Quarters as per the seniority for my stay along with my family. 

 

                       Necessary House Rent Allowance and other may be deducted from my 

salary.   

 

                       Hence I request your highness to kindly arrange to register my application. 

 

                                           Thanking you Sir, 

 

 

  Yours sincerely, 

   

  (____________) 

 

Copy to/- SSE/BAY-I for kind information 
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GRIEVANCES: 

 

   Guntupalli 

   Dt:________ 

 

 

From: 

Xyz 

Technician Gr. 

BAY-I, Sec- A, 

T.No.xxxxx 

 

 

To: 

Workshop Personnel Officer, 

Wagon Workshop, S.C.Rly, 

Guntupalli. 

 

 

Respected Sir, 

 

                        Sub: Grant of special increment under family planning norms – Reg.  

                           (Through Proper Channel) 

                                          ***** 

                       I the undersigned working as a Technician Gr.III and I are in the scale of 

Rs.5200 – 20200 + 1900 Grade Pay.  I was blessed with two children, and I have 

undergone vasectomy operation during 01/02/2010 under Family Planning Programme.  

 

                       In order to get the incentive under small family norms I have submitted my 

application for grant of special pay on 01/03/2010.  The application was submitted to the 

dealing clerk with full compliments and necessary documents also attached to it. 

 

                        So far ________ months passed away and no action has been taken to 

grant special increment. In this connection I request you to kindly arrange to take 

necessary action to grant me as above, for which act of kindness I will be ever great ful to 

you. 

 

 

                                           Thanking you Sir, 

 

 

  Yours sincerely, 

   

  (____________) 
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5. GENERAL SAFETY OF MEN IN WORKSHOPS: 

 

SAFETY PRECAUTIONS: 

 

Many of the accidents in the Work shops occur due to carelessness of the individual.  Hence the 

safety rules should be followed the following precautions strictly to avoid accidents. 

 

1) Wear proper uniform 

2) Plan correctly to complete the work without hurry  

3) Pay proper interest while doing the job 

4) Don‟t be Ignorant about rules to be followed 

5) Avoid Fear 

6) Avoid Fatigue by using proper labour saving gadgets  

7) Don‟t be over confident while working on jobs requires skill  

8) Don‟t keep family Worries with you to the work spot 

9) Take proper rest before coming to duty to avoid dullness 

10) Don‟t throw the materials on the floor and avoid insufficient space 

11) Get checked up with Railway doctor periodically to maintain physical fitness 

12) Ensure proper handling of tools machines while working to avoid fire and electrical damages  

13) Ensure proper earthing while doing welding 

  

 

WORKSHOP SAFETY RULES: 

 

1) Keep the Workshop neat and tidy 

2) Wear tight cloths. Loose clothing or long hair will bring the danger 

3) Wear covered footwear. Never use rubber chappals. 

4) Do not run, shout, knock, smoke inside the Workshop. 

5) Never place sharp materials such as snips, scribers, scrapers and scraps on the floor 

6) Place the heated job under the board “Hot-Don‟t touch” 

7) Store the inflammable materials such as oil, grease etc. away from the Workshop 

8) Hoot the alarm bell before the accident spreads over. 

9) Avoid  slippery floor which is always dangerous and  clean it daily 

10) Keep up the fire buckets and extinguishers ready for use. 

 

 

GENERAL SAFETY OF MATERIALS IN WORKSHOP: 

 

1) Materials should be stacked properly in bins with correct PL number. 

2) Fast moving items should be kept in the first racks as far as possible. 

3) As far as possible the material required for the day only should be drawn. 

4) Keep the cutting tools separately 

5) Use proper tool for each job 

6) Use the measuring instruments carefully. 

7) The maintenance work of a machine should be done periodically and it should only be     

Operated after completion of its maintenance and repairs. 
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8) Each machine should be installed properly 

9) Don‟t operate a machine beyond its capacity.  

10) All machinery and plant (M & P) items should be marked with year built date 

      And next over-hauling due date to avoid sudden brake downs. 

11) Keep a daily check register for Air compressors, riveting guns, Huck bolting 

      Machines, shearing machines, band saws, hydraulic presses etc. 

 

 

6.  QUALITY CONTROL/QUALITY ASSURANCE AND ITS IMPORTANCE: 

 

What is meant by Quality control? 

1) Quality control: The observation techniques and activities used to fulfill requirements 

for quality is called quality control. 

2) Quality assurance: The planned and systematic activities implemented in a quality 

system so that quality requirements for a product or service will be fulfilled. 

 Assurance: The act of giving confidence 

 Control:  the act of guiding a process  

 

 

IMPORTANCE OF QUALITY AND QUALITY ASSURANCE IN WAGON 

WORKSHOP: 

 

1) After completion of the POH in Workshop the wagon should serve without any detention for 

major repairs upto the next POH date 

2) If a Wagon is failed in Open-line within 100 days of POH concerned staff will be taken up for 

the improper work done 

3) The feed back for the quality of POH wagons will be obtained from Open-line and from 

Neutral Director/New Delhi on monthly basis. 

4) The main aspect in Wagon POH is quality of welding, riveting and Huck Bolting. If these 

items are not properly done the wagon may become defective and Open-line staff will detach 

and get it repaired in their sick-lines. 

5) While doing welding the welder should ensure proper filling of weld metal in between joints. 

6) Down hand welding should be done as far as possible. 

7) Vertical welding can also be done as per the Instructions displayed on Boards. 

8) For better quality of Wagon welding, the welder should used properly heated electrodes and 

they should be carried in proper flasks given for the purpose. 

9) The welding electrode should be kept in welding ovens at proper temperature in Undergear 

     Stores while issuing. 

10) To avoid complaints for train partings, and other detentions like hot axle, brake bending etc. 

Concerned sections should use and check the wagons with proper gauges and test rigs. 

11) During wagon body building proper jigs and fixtures should be used and cross checked the 

dimensions and measurements as per drawing. 
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7. GENERAL KNOWLEDGE PERTAINING TO RAILWAYS: 

 

1) When was the first train started in India ? 

 

Ans. On 16.04.1853, India‟s  first BG train started from Boree Bundur (Chatrapati Shivaji 

Terminus) to Thane. 

 

3) How many Zones are there in Indian railways? 

 Ans. SIXTEEN 

 

3) Where is the head quarter of Railway Board?    

Ans. NEW DELHI 

 

4) We belong to which Railway? 

Ans.  South Central Railway. 

 

5) Head quarters of South Central Railway? 

Ans. Secunderabad 

 

6) How many Divisions are in South Central Railway? 

Ans. Six Divisions (Secunderabad, Hyderabad, Nanded, Guntakal, Guntur, Vijayawada) 

 

 

7) How many Workshops are there in SCR? 

Ans. Three (Lallaguda, Tirupati & Rayanapadu) 

 

8) Who is the Head of the Mechanical Department in SCR? 

Ans. CME (Chief Mechanical Engineer) 

 

9) Who is the Head of the Wagon Workshop Guntupalli? 

Ans. Chief Works Manager (CWM) 

 

10) When did the SCR was formed? 

Ans. 2.10.1966 

 

11) Who is the Head of the Mechanical Dept. in Railway Board? 

Ans. Member Mechanical (MM) 

 

12)  Who is our Railway Minister? 

Ans. Kum. Mamata Benerjee 

 

13) Who is the Head of the Railway Board? 

Ans. Chairman Railway Board (CRB) 

 

14) Where are the Railway Coach Manufacturing Units? 

Ans.  Integral Coach Factory (ICF),  Chennai 

         Rail Coach Factory, Kapurthala 
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15) Recently introduced Non-stop train in Indian Railways? 

Ans. Duronto Express 

 

16) What is meant by PNR? 

Ans. PNR – Passenger Name Registration 

 

17) Longest Railway Journey? 

Ans. Jammu Tavi to Kanya Kumari (3751 km. in 66 hours) , Himasagar Express 

 

18) Expand RDSO? 

Ans. RDSO – Research Designs and Standards Organization, Lucknow 

 

19) How many Casual Leave (CL) a Workshop employee get in a year? 

Ans. 08 CL‟s 

 

20) How many Leave on Average pay (LAP) a Workshop Apprentice can get in a year? 

Ans. 15 

 

21) What is meant by PTO? 

Ans. Privilege Ticket Order 

 

22) After how many years of service a Workshop employee will get 3 privilege passes? 

Ans. Five years. 

 

23) What is meant by POH? 

Ans. Periodical Over-hauling 

 

24) POH periodicity of BOXN? 

Ans. 1
st
 POH – 6 Years from the date of manufacturing 

        2
nd

 POH – 4 ½ Years 

 

25) How the Wagons are coming to Workshop for POH? 

Ans. From Open line as per return date on the Wagon. 

 

26) What is meant by TARE Weight of the Wagon? 

Ans. It is the Weight of the wagon in empty condition. 

 

27) What is meant by BG? 

A. Broad Gauge, The inside distance between rail to rail in Indian Railways is 1676 mm 

 

28) Where is Rail Wheel Factory? 

A. Elahanka (Bangalore) 

 

29) Abbreviation of CWM? 

A. CWM- Chief Workshop Manager 

 

30) Where is the Rail Coach Factory located? 

A. Kapurtala 
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31) List out the Divisions in South Central Railway and their Headquarters? 

A. Division    

     Vijayawada, Guntur, Secunderabad, Guntakal, Nanded, Hyderabad 

 

32) What are the passes that are issued to railway staff? 

A. a) Privilege pass 

     b) Residential card pass 

     c) On duty pass 

     d) Pass on school account 

     e) Pass on transfer account 

     f) Pass on medical account 

     g) Complementary pass 

     h) Passes on Sports Grounds 

     i) Split pass 

    j) Special passes 

 

33) What are the different types of leaves? 

A. a) Casual Leave 

     b) Leave average pay 

     c) Leave Half Average pay 

     d) Leave not due 

     e) Extraordinary leave 

     f) Special Disability leave 

     g) Hospital leave 

     h) Study leave 

     i) Maternity Leave 

     j) Paternity Leave 

     k) Quarantine Leave 

     l) Special Casual leave 

 

34). Explain the following? 

A. a) RDSO - Research Development and standards organization 

     b) RCF  - Rail Coach Factory 

     d) DV - Distributor valve 

     f) AR - Auxiliary Reservoir 

     g) CBC - Centre Buffer Coupler 

     h) BOBR - Bogie Open Bottom Rapid Discharge Wagon 

    j) ICF - Integral Coach Factory   

 

35). What are the minor penalties? 

A. 1) Censure 

     2) Withholding of passes or PTOs 

     3) Withholding of annual increments up to 35 months with non-recurring (NR) 

     4) Reduction to lower grade with a specific period 

     5) Reduction to increment in the same scale with a specific period. 

 

 

 



: : 27 : : 

 

 

8. RAJ BASHA 

 (Official Language Act 1963 applies to all states except Tamil Nadu & Jammu & Kashmir) 

 

1) What is Official Language Act? 

A. Section 3 (3) of Official Language Act specifies the obligatory use of Hindi and English for 

     Certain documents i.e., Resolutions, General Orders, Rules, Notifications, Administrative  

     And other reports, Press Communiqués, Official Papers laid before a House of Parliament, 

     Contracts and Agreements executed, Licenses, Permits, Notices and Tender forms and  

     Advertisements of All India Nature.  

 

2) What are the states falling under Region A,B & C as per Official language act 1963? 

A. Region A : U.P, M.P, Haryana, Bihar, Rajasthan, Himachal Pradesh, Arunachal Pradesh,       

                        Assam, Chhattisgarh, Jammu & Kashmir, Jharkhand, Uttarakhand, Delhi and  

                       Andaman Nicobar Islands. 

 

    Region B:  Punjab, Gujarat, Maharashtra and Union Territory of Chandigarh 

   

    Region C:  Andhra Pradesh, Karnataka, Kerala, Goa, Tamil Nadu, Orissa, West Bengal,  

                      Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, Tripura, Union Territory of 

                      Andaman & Nicobar Islands, Dadra and Nagar Haveli, Daman and Diu,  

                      Lakshadweep, Pondicherry and Telengana.  

 

3) What are the incentives offered by the Govt. for encouragement of Rajbasha? 

A.  Hindi Training Awards 

      Awards for Typists and Stenographers 

     Awards Home Ministry‟s Award Scheme  

     General Manager‟s Individual Cash Award Scheme 

     Collective Cash Award Scheme 

     Award for writing original Hindi books on Technical subject 

     Staff doing maximum work in Hindi will be awarded by GM 

 

 

4) What are the aims of Official Languages Rules, 1976? 

A. Communications to states etc. other than Central Govt. offices 

     Communications between Central Govt. Offices 

     Replies to communications received in Hindi 

     Application, representations 

     Noting in Central Govt. Offices 

     Proficiency in Hindi 

     Working knowledge of Hindi 

     Manuals, Codes other procedural literature, articles of stationary 

     Responsibility for compliance 

 

     A very large number of people of India can speak and understand Hindi compared to other 

languages spoken in India.  Hindi language has very vast political cultural and historical back 

ground. 
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5)  Discuss in detail the various steps to be taken for implementing Official Language Act 

and Rules in your Workshop/Office? 

A. 1. All Registers & Files should bear the bilingual Headings Officers should return such files 

         to staff for implementing the same strictly. 

     2. All employees must be encouraged to put signature in Hindi in all musters, TA Bills and 

         Pay Bills etc. 

     3. Name boards, Sign boards, Rubber stamps, including Metal Seals should be made in  

         Bilingual form. 

     4. All application forms should be made available in Hindi & English. 

     5. Staff should be encouraged to put simple Notings in Hindi. 

     6. Staff may be encouraged to write leave application in Hindi. 

     7. Movement Register entries may be made Hindi only. 

     8. Stock verification Registers, out turn Register, Local purchase Register, Out off stock 

         Register, Breakdown Register, OT Booking Register etc., may be written in Hindi only. 

     9. Staff should be motivated to place indent and work orders in Hindi only. 

    10. Staff should be encouraged to participate in Hindi Noting, Essay writing, debatings and 

          Antakshari Competitions conducted by Hindi Section. 

     11. In order to attract the attention of staff to Hindi Artists may be encouraged to play Hindi 

           dramas by providing relief. 

     12. Cash Awards and Merit certificate may be given to staff who are working in Hindi.  By 

           implementing the above points. Hindi can be prosperfully in our Wagon Workshop. 

 

 

9. PARTS OF BOGIES: 

 

     Write any ten CASNUB bogie parts? 

A. 1) Cast steel side frame 2 Nos. 

     2) Bolster spring planks 

     3) Floating bolster with centre pivot housing 

     4) Bolster side bearer housing 

     5) Snubber wedge 

     6) 3 type of coil spring 

     7) Elastomeric rubber pads 

     8) Side bearer tuber pads (CC MBR pads) 

     9) Side bearer PU rubber springs (far HS bogies) 

   10) Adopter 

   11) Side frame key 

   12) Brake beam hanger with pins (22 WM) 

   13) Fabricated brake beam (22 WM) 

   14) Unit type sliding type brake beam with shoes (22 NLB HS) 

   15) Brake shoe with BB adjuster key split pin 

   16) Brake equalizing lever 

   17) Bottom push rod with pins 

   18) End pull rod with 5 holes with pin 

   19) Silico Manganese wear liners for column crown and other rubbing surfaces. 
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     Write any ten BCN, BOXN wagon parts? 

A. 1) BP air hose complete 

     2) Cut of angel cock 

     3) 32 mm NB ER W steel pipe 

     4) Dirt collector 

     5) 20 mm dia branch pipe 

     6) 355 mm brake cylinder 

     7) Auxiliary Reservoir 

     8) Distributor valve 

     9) Common pipe bracket 

   10) SAB brake regulator 

   11) SAB end pull rod  

   12) Bogie pull rod 

   13) Empty load device  

   14) Hand brake wheel 

   15) Hand brake screw & ratchet 

   16) Hand brake pull rod 

   17) Hand brake pull rod stopper bracket 

   18) E/L/device change over handle, E/L Device toothed segments empty tie rod 

   19) CBC striker casting 

   20) Yoke pin 

   21) CBC shank, CBC yoke, Yoke support plate, Yoke pin support plate, draft gear 

   22) Back stopper plate, CBC operating handle with bearing piece 

   23) CBC Knuckle, knuckle pin, Lock, Lock lifter, Knuckle thrower, Rotary lever 

   24) Flap doors, Gravity doors, Door catch spring, Door hook, eye bolt, vertical rod. 

   25) Foot board, Handle for foot board 

 

AIR-BRAKE SYSTEM: 

     The major components or parts of Air-brake system are: 

    a) Brake pipe 32 Ø 
    b) Branch pipe 20 Ø 

    c) Auxillary Reservoir 

    d) Control Reservoir 

    e) Common Pip bracket 

    f) Distributor Valve 

    g) Hose pipes 

    h) Dirt Collector 

    i) Brake Cylinder 

 

    PRINCIPLE OF OPERATION OR FUNCTIONING: 

 

       In Air-Brake system, compressed air is used for getting brake force.  The compressed air is 

supplied to the train brake pipe from Locomotive.  The brake pipe pressure is maintained at 

5kg/cm
2
 and this pressure can be adjusted by Driver from Loco.   

 

       The magnitude of Brake force increases in step-wise with the corresponding reduction in 

Brake pipe pressure and vice-versa. 
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      What is air brake system? 

 

A. Indian Railways have been using Vacuum brake system on all of its fleet till 1984.  Air-

Brakes have been introduced on Wagon stock in a big way since 1984. As on date almost all 

wagon stock was converted into Air-brake system. 

 

Function: 

 

CHARGING 

 

1) Air-Brakes works with the help of compressed air supplied from locomotive continuously 

through out its run.  Train engine main reservoir maintains 8 to 10 kg/cm and distributes air to all 

wagons through BP air hose on single pipe system. 

2) Air is taken main pipe line through branch pipe line of 20 mm diameter and reaches common 

Pipe bracket. 

3) DV (Distributor valve) is fixed to common pipe bracket and air enters into the DV main 

diaphgram and then charges control reservoir. 

4) Air also charges into the Auxillary reservoir (AR) simultaneously through DV 

5) During charging air is taken out from the Brake cylinder also 

6) Now the system is ready with full charging 

 

APPLICATION: 

1) After charging BP to 5 kg/sq.cm the driver drops air to 1.5 kg /sq.cm through A-9 valve and 

this drop is sensed by all DVs from 1
st
 wagon to the Brake van i.e., 60

th
 wagon within 5-

6seconds.  

2) The drop in main pipe line causes drop in DV main valve top of the diaphgram and lifts the 

entire valve and air from AR starts entering into the brake cylinder and pushes the piston. 

3) The outward movement of the piston causes brake application through linkage of brake gear. 

 

RELEASE: 

1) To release the brakes driver re-position the A-9 handle to the normal position and charges the 

BP again to 5kg/sq.cm and this charges all the DVs in the wagon to 5 kg/sq.cm. 

2) After getting 5 kg/sq.cm in engine within 10-15 minutes the main valve diaphgram in DV 

comes to normal position and closes the path from AR to BC and BC is connected to atmosphere 

through DV and air goes to atmosphere through DV. Thus brakes are released after the piston 

goes inside completely. 

 

    Write any five reasons; for brakes binding in Air break stock? 

A. a) Defects in distributive valve 

     b) Defect in brake cylinder 

     c) Defects in dirt collector 

     d) Defects in SAB brake regulator 

     e) Defects in brake gear 

     f) Non-releasing of brakes whenever loco intercepted/reversal of the loco 

     g) Improper adjustment of brake power 

     h) Defects in locomotive 

     i) Defects in train handling 
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     What is meant by twin pipe system? 

 

A. Fixing of BP (Brake pipe) and FP (Feed pipe) to a wagon is called twin pipe system and the 

advantage of fixing FP is to charge AR at a faster rate to get the reduced releasing timings. This 

reduces detention in automatic signal system.  Trains can be re-started within less time. 

 

B RAKE REGULATOR: (Popular name: SAB and is as an Italian company name) 

 

During continuous run of Wagons wheels and brake blocks gets worn out. The already adjusted 

brake power will get loose.  It is required to be manually adjusted during every trip which is very 

difficult.  SAB is provided in 8 wheeler wagons to automatically adjust the brake power 

whenever there is a too slack between wheel and brake block.  

 

It pays out slack whenever brake blocks are tightly gripping the wheels due to improper setting.  

 

Hence it is called a double acting slack adjuster. Correct functioning of SAB depends upon SAB 

“A”-dimension.  SAB 600 type slack adjusters are fitted on all wagons. 

 

      Write short notes on SAB? 

A. It is a device fitted in the brake system of a coach/wagon which automatically takes up and 

pays out the wear of brake blocks, wheels, brake gear pins and bushes. 

It maintains pre determined distance between brake blocks and wheel tread and restricts piston 

travel. 

The functioning of SAB mainly depends on its “A” dimension 

It has “e” dimension which shows the capacity of the adjuster 

 

CBC (CENTRE BUFFER COUPLER): 

It is an automatic coupler with which wagons can be coupled without entering a man in between 

the wagons. 

      The major parts of CBC are: 

     a) Coupler body 

     b) Knuckle 

     c) Knuckle pin washer 

     d) Lock piece 

     e) Thrower 

     f) Articulated lock lift assembly 

     g) Operating handles 

     h) Yoke pin 

     i) Yoke 

     k) Striker casting 

     l) Shank wear plate 

     m)Draft Gear 

     n) Back stoppers 

     o) Yoke support plate. 
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FUNCTION: 

 

To couple one wagon with the other wagon, the knuckle of the wagon to be coupled should be 

kept opened by rotating the operating handle into anti-clockwise direction.  The opposite wagon 

or the Engine CBC knuckle should also be opened partially.  Both the Engine and wagon CBC 

should be in alignment.  The wagon to be coupled should be applied with Hand Brake.  Then the 

Engine should give a small bump.  The CBC will be automatically coupled.  During this process 

the knuckle dislodges the lock and makes to drop down.  This can be clearly seen from the 

bottom of the coupler body. 

 

     Write short notes on CBC? 

A. 1) this is a centre buffer coupler which can be used for coupling of wagons.  The CBC takes  

          Buffing loads also. 

     2) The coupling can be UN couple by operating the handle from outside the wagon. 

     3)  The CBC assembly consists of coupler body, knuckle pin, lock, toggle, rotary lever, 

         operating handle with yoke pin, draft gear etc. 

     4)  CBC consists of a striker casting riveted to the headstock and the longitudinal. 

     5) The coupler body is passed through the striker casting and is attach to the draft gear by    

         means of yoke and headless yoke pin. 

     6) The yoke pin support plate supports the yoke pin. 

     7) There are 12 no. of gauge for measuring different dimensions in POH and three gauges for  

         open line. 

 

      What are the draft gears used on wagon stock and the function of Draft Gear ? 

A. 1) MK-50 

     2) RF-361 

     3) HR-40-1 

     4) MF-400-I-IR 

 

     The Draft gear is fixed in inside the centre sill on either end of the wagon.  It hoses coupler 

body. The draft gear takes the draft as well as the buffing loads of the wagon during run. The 

Draft gears are basically high tensile and Grade ‟É‟ draft gears.  The draft gears are having metal 

bonded rubber pads and wedges.  The Draft gear is fixed inside the centre sill by means of a 

special type of Gadget. Two back stoppers provided in the centre sill supports the Draft gear. 

 

 

10. DIFFERENT TYPES OF WAGONS AND THEIR CODES 

(MECHANICAL/TRANSPORTATION) 

 

BOXN        - Bogie open special type Air-Brake wagon 

BOXNR     - Bogie open special type stainless steel wagon 

BCN           - Bogie covered Air-Brake wagon (Riveted) 

BCNA        - Bogie covered Air-Brake augmented (welded) wagon 

BOBYN     - Bogie open Hopper wagon with Air-Brake  

BOXN HL – Bogie open special type higher load (Stainless steel) 

BOXN HA – Bogie open higher axle load 
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BOXN HS  - Bogie open special type high speed wagon 

BOXN EL  - Bogie open special type extreme loading 

BVZI          - Brake van Air-Brake with ICF Bogies 

BVZC         - Brake van Air-Brake 

BOBRN     - Bogie open rapid bottom discharged Hopper wagon 

BTPN         -  Bogie Petroleum Tank wagon with A/B 

BOBYN      -  Bogie open side bottom discharged Hopper wagon 

BFNS          - Bogie open flat wagon for steel HR coils loading with A/B 

BFKI         - Bogie International Container Flat Wagon 

BTPGLN   -  Bogie Liquified petroleum gas wagon with A/B 

BLCA         - Bogie low bottom Container flat „A‟ car with CBC 

BLCB         - Bogie low bottom Container flat „B‟ car with slackless draw bar 

 

     List out the POH periodicity of any five types freight Rolling Stock? 

A. BCN   -  6 Yrs 

     BOXN/BRN/BFKIN - 4 ½ Yrs 

     IRS/TK   -  3 ½ Yrs 

     BTPN   - 6 Yrs 

     BVZC/BVZI  - 2 Yrs 

 

     List out at least 10 rejectable defects of wagons on which account it is marked sick and 

take into sick line to attend? 

A. 1) Wheel defects such as sharp flange, thin flange, deep flange, hollow tyre, skidded wheel etc; 

2) CBC coupler body broken/cracked. 

3) Center pivots broken/cracked 

4) Trolley frame cracked or broken 

5) Hot box 

6) Sliding type brake beam broken/bent 

7) Suspension bracket broken on UIC stock 

8) Trolley frame broken at horn gap stiffer & Bridle Bar breakage. 

9) CBC yoke broken 

10) CBC draft gear defect. 

 

     Write any ten BCN, BOXN wagon body parts? 

A. 1) Roof 

     2) Car liner 

     3) Cant Rail 

     4) Side body pillars (Angular) 

     5) Side body stanchions 

     6) End body stanchions 

     7) Body cross channels 

     8) Head stock 

     9) Sole bar 

    10) Centre sill 

    11) Cross bar 

    12) Gusset plates. 

    13) Doors 

    14) Door Cotters 

    15) Cope angle 
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NPOH OF WAGONS: 

 

1) Classification of Unloadable BOX wagons 

2) Category „A”: Such unloadable BOX wagons, which can be repaired and made fit in sick 

lines/wagon depots. 

3) Category „B”: Unloadable BOX wagons, which require attention/repairs in workshops and 

cannot be classified as category A/category C. 

4) Category „C”: Un loadable BOX wagons, in the age group of 18 to 25 years with sound under 

frame which requires heavy repairs on body /floor. These wagons shall be booked to  workshops. 

5) BOXN wagons of 8 to 10 years age and beyond, which are heavily corroded and due/over due 

POH should normally be selected for rehabilitation. 

 

 

IMPORTANT DIMENSIONS OF WAGONS: 

 

Type of wagons BOXN BCN BRN 

Length over Head stock (mm) 9784 14500 13716 

Length over Buffers (mm) - - 14986 

Length over couplers (mm) 10713 15429 14645 

Length inside/Length  of wall (mm) 9784 14494 13716 

Width/Dia inside (mm) 2950 2944 2845 

Inside height/Height of wall (mm) 1950 2446 - 

Wheel Base (mm) 2000 2000 2000 

Bogie centre (mm) 6524 10,000 9144 

Journal size (mm) CTRB 144.5 144.5 144.5 

Journal centre (mm) 2260 2260 2240 

Wheel dia on tread (mm) 1000 1000 1000 

Max. Axle load (t) 20.32 20.32 20.32 

Tare (t) 22.47 27.20 24.4 

Pay load (t) 58.81 54.08 56.9 

Gross load (Pay + Tare) (t) 81.28 81.28 81.3 

Ratio Gross Load/Tare 3.62 2.99 3.33 

Loading density (t/m) 7.59 5.27 5.55 

Floor Area (Sq.m) 28.86 42.67 39 

Cubic capacity (Cu.m) 56.28 104.37  

Total Brake power-Empty (Kg.) 18900 18900 18900 

Total Brake power-Loaded (Kg.) 33642 33642 33642 

 

 

11. KNOWLEDGE OF APDs, MODIFICATIONS, NEUTRAL EXAMINATION, LOCAL 

PASSING ETC. 
 

ANTI-PIFERAGE DEVICES (APD): 

 

During the early days of Railways Wagon components are stolen by miscreants whenever they 

are stabled in Stations. 
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The following Wagon components are usually prone for theft. 

1) Cast iron Brake blocks 

2) Brake gear pins 

3) CBC knuckle pin 

4) Distributor valve 

5) Reservoirs 

 

 

During POH the fitments given by brake gear pins and split pins are welded by means of putting 

a small piece over it. This prevents the items from easy theft by miscreants.   These APDs are 

also having as anti-dropping features during dynamic conditions and wagon tippling operation at 

Thermal station sidings.  

 

 

NEUTRAL EXAMINATION: 

 

1) Prior to 1956 there were accidents over Indian Railways due to mechanical failures. 

2) In this connection Railway reforms committee has been formed to assess the situation. 

3) The committee has recommended that the self assessment of repairs of their rolling stock 

is not adequate  

4) The committee has suggested a third party audit is required to be constituted in addition 

to the internal audit on quality of repairs by Railways. 

5) Therefore, Indian Railway Conference Association (IRCA) has been formed with 

headquarters at New Delhi. 

6) The IRCA is popularly called as Neutral TXR and he is not belonging to SCR Railway. 

7) IRCA part III book is published as a guidance for Neutral TXR and Railway supervisors 

to follow certain rules and regulations while detaching the wagons and repair procedures 

for attending the wagons.  It also specifies rules for maintenance, examination and inter 

change of Goods Stock (Both BG and MG in Indian Railways) 

8) The Neutral TXR directly reports to Railway board about the wagons detained in 

Workshop daily due to Bad workmen ship and wagons waiting for materials.   

9) Therefore, the staff working in Bays in all five bays of the Wagon Workshop should 

complete the repairs in all aspects and then only offer for TXR examination as RP 

wagons. 

 

 

LOCAL PASSING: 

 

 The wagons which are not pre-examined and given for final fit by NTXR is called Local 

Passing.  These wagons are examined by Tare line SSE and a fit certificate will be issued for 

those wagons by Railway SSE only. 

 

 

TYPES OF WHEEL PROFILES: 

1) IRS wheel profile 

2) Worn wheel profile 
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     Mention the condemning limit of each defect? 

A. 1. Sharp flange - If radius at the tip of the flange reaches 5 mm or less is called as sharp 

         flange. 

     2. Thin flange – If the thickness of the flange is 16 mm or less is called thin flange.   

     3. Less radius of root of the flange – If the root radius of the flange is 13 mm or less is called  

         radius. 

     4. Hollow tyre – If the wear on thread at center is 5mm or and above is called hollow tyre. 

     5. Deep flange – If the depth of the flange is 35 mm or more is called deep flange 

     6. Flat faces on tyre – If the length of flat faces on coaching stock is 50 mm or more is called  

         flat faces. The limit of flat faces on bogie freight stock is 60mm 

     7. Thin tyre – For solid wheel the condemning limit is 23mm. 

 

    What is a HOT box? 

A. Every journal, which runs warm due to absence of film of lubricant in the bearing, 

     Necessitating a vehicle/wagon or brake van being detached from the train, from the  

     Commencement of its journey to its booked destination inclusive should be considered as hot  

     Box. 

 

 

AXLE: 

 

Axles have to be subjected to ultra sonic(UT) testing during POH in Workshops.  After UT the 

details of Workshop should be stamped on the hub fillet of wheel disc. 

 

RYPS UT CODE:  092011110 MNR 

 

Where, 

 

09 indicates – S.C.Railway 

2  indicates – Workshop 

01 indicates – Name of the Workshop (Guntupalli/RYPS) 

11 indicates – Month (Nov) 

10 indicates – Year (2010) 

MNR indicates – Initials of the person who conducted Ultrasonic testing. 

 

Axle end holes should be properly cleaned and lubricated before re-use.  

Threads should be checked with standard thread gauge. If the cap screw holes found defective 

reclamation should be carried out for the axle. 

Whenever Axles are renewed the Workshop should punch the following particulars at the Axle 

end. 

 

1) Serial No. 

2) Workshop code where pressing has been done 

3) Date of pressing 

4) Journal centres 

5) Pressing pressure in tones  
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WHEEL SETS OVER HAULING: 

 

1) The wheels removed from the incoming wagons are sent to the Wheel shop for pre-

examination and the CTRB shall be removed. 

2) The inside distance between two wheels is called wheel gauge and is measured by means of a 

digital wheel gauge.  The measurement should be 1600 + 2 mm. 

3) The axles are examined by ultrasonic flaw detector.  If it is not passed by the spectro 

superintendent the axle will be sent for rejection and wheel disc should be removed and re-

axiling to be done. 

4) While re-discing the journal surface and the wheel seat should be examined thoroughly and 

then only re-discing should be done. 

5) If everything is perfect that wheel set should be sent to wheel lathe for re-profiling. 

6) The wheel set will be sent to CTRB section for fitment of CTRB. 

7) In open line during maintenance and train examination the wheel profile is checked by Tyre 

Defective Gauge which is useful for detecting seven types of wheel defects.  

 

 

DIMENSIONS & TOLERANCES: 

 

LIMITS: 

1) What is meant by limit? 

A. The relaxation allowed on the basic size of a job in the production process is called limit. 

 

2) How many types of limits are there? 

A. a) High limit and b) Low limit 

 

3) What is meant by high limit? 

A. The maximum relaxation allowed on the basic size of a job is called high limit. 

 

4) What is meant by low limit? 

A. The minimum relaxation allowed on the basic size of a job is called low limit. 

 

5) Give an example of high limit? 

A. If the basic size of a job is 40 mm and the relaxation allowed on it is + 0.03 mm then the high 

limit of the job would be 40.03mm 

 

7) Give an example of low limit? 

A. In the above example the low limit of the job would be 40 mm – 0.03 mm =39.97 mm 

 

TOLERANCE: 

 

1) What is meant by tolerance? 

A. The difference of the high and low limits is called tolerance. 
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2) If the basic size of a job is 25 mm and the relaxation allowed on it is + 0.02 mm then find 

the tolerance of the job. 

A. Basic size          = 25.00 mm 

     Limit                 = + 0.02 mm 

     High limit          = 25.00 + 0.02   = 25.02 mm 

     Low limit          = 25.00 – 0.02    = 24.98 mm 

     Thus, tolerance  = 25.02 – 24.98  =  0.04 mm 

 

3) How many types of tolerances are there? 

A. a) Uni-lateral and b) Bilateral tolerance 

 

4) What is meant by unilateral tolerance? 

A. This type of tolerance is given on one side (+) or (-) of the basic size. 

 

5) What is meant by bilateral tolerance? 

A. This type of tolerance is given on both sides (+) or (-) of the basic size. 

 

6) Give an example of unilateral tolerance? 

A. If the basic size of a  job is 25 mm and the permissible relaxation on the size is (+0.02) mm 

     Then the high limit would be 25.02 mm.  On the other hand, if the permissible relaxation on  

     The size is (-0.02) mm then the low limit would be 24.98 mm 

 

7) Give an example of bilateral tolerance? 

A. If the basic size of a job is 25 mm and the permissible relaxation on the size if + 0.02 mm  

     Then the job can be manufactured in the size of 24.98 mm to 25.02 mm 

 

8) How is the tolerance marked on a blue print? 

A. a) Uni-lateral tolerance   = (+) or (-) 

     b) Bi-lateral tolerance     = + when the permissible relaxations on low and high limits are  

                                                equal 

     c) Bi-lateral tolerance     = (+) or (-) when the permissible relaxations on low and high limits 

                                                are different. 

 

FITS: 

 

1) What is meant by Fit? 

A. It is a mutual relation between the two parts to be joined and it is necessary for joining them  

     Together. 

 

2) How many types of fits are there? 

A. a) Clearance  b) Transition and c) Interference fit. 

 

3) What is Clearance Fit? 

A. If the size of a shaft/male-part is kept lesser than that of a hole/female part then the fit is  

     Referred as clearance fit. 

     Ex: running and sliding fit. 
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4) What is transition fit? 

A. If the size of a shaft/male-part is kept very little lesser than that of a hole/female-part then the 

     Fit is referred as transition fit. 

     Ex: Push and ringing fit. 

 

5) What is Interference fit? 

A. If the size of a shaft/male-part is kept a little greater than that of a hole/female-part then it is  

     Referred as interference fit. 

     Ex: Force and driving fit.. 

 

6) What is sliding fit? 

A. In this type of fit either of the two male or female parts slides over the other type of part and  

     The value of allowance is kept very small. 

 

7) What is running fit? 

A. If the male part can freely move in the female part such as a shaft and bush then the fit is  

     Referred as running fit.  In this fit, a small clearance is allowed for the lubricant. 

     There are 3 types of running fits. 

     a) Slack   b) Normal and c) Close running fit. 

 

8) What is push fit? 

A. In this type of fit, the value of allowance is kept lesser than that of running fit.  Here, one  

    Part is kept fixed and the other one is fitted by pushing the male or female part by a mallet 

    Etc. 

 

9) What is ringing fit? 

A. It is a permanent type of fit and the male-female parts can be separated by applying a force 

     On the two parts. 

 

10) What is force fit? 

A. In this type of fit, the male part is pushed into the female part by applying a high pressure on 

     The first one because the size of a male part is kept greater than that of a female part. 

 

11) What is shrinkage fit? 

A. A negative allowance is used in it.  The female part is expanded by heating it and then the 

     Male part is pushed into the female part.  The fit becomes permanent on cooling. 

     Alternatively, the male part is contracted by cooling it and then it is pushed into female 

     Part.  This fit also becomes permanent on attaining the normal temperature. 

 

12) What is driving fit? 

A. It is a semi-permanent fit.  Here, the male part is fitted in the female part by hammering. 

     

13) How are fits classified in Indian Standard system? 

A. a) Clearance fit: It is a fit which always provides clearance.  It has positive allowance. 

         The tolerance zone of the hole is above than that of shaft. 
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     b) Transition fit: It is a fit which has close contact providing either a clearance or an  

         interference.  The tolerance zone of the hole and shaft overlap. 

 

     c) Interference fit: It is a fit which always provides interference. It has negative allowance. 

         The tolerance zone of the hole is below the size than that of shaft. 

 

 

DIFFERENTIATE  BETWEEN  SURFACE  PLATE  AND ANGLE  PLATE: 

 

S.NO. SURFACE  PLATE ANGLE  PLATE 

1 It is a large accurately machined surface Angle plate is precision L-shaped tool 

made of cast iron, or hardened steel, 

machined to an accurate 90
0
 angle with all 

working surfaces and edges ground square 

and parallel 

2 It is used to test the flatness of other 

surfaces or to provide a truly place 

stratum surface in marking off work for 

machining  

 Angle plates are used to hold work 

parallel and at right angles to a surface 

3 It is also used for the inspection of 

gauges, jigs and fixtures 

C-clamps are generally used to fasten 

work to an angle plate. 

 

 

SALIENT FEATURES OF CASNUB BOGIE: 

 

 

CONSTRUCTIONAL DETAILS: 

 

The bogie comprises of two cast steel frames and a floating bolster.  The bolster is supported on 

the side frame through two nests of springs.  This also provides a friction damping proportional 

to load.  A fabricated mild steel spring plank connects the side frames. 

 

The CASNUB bogie assembly consists of the following components: 

 

1) Wheel set with Cartridge Bearing 

2) Axle Box/Adapter, retainer bolt & side frame key assembly 

3) Side frames with friction plates and brake wear plates 

4) Bolster with wear liners 

5) Spring plank, fit bolts & rivets 

6) Load bearing springs and snubber springs 

7) Friction shoe wedges 

8) Centre pivot arrangement comprising of Centre pivot top, Centre pivot Bottom, Centre 

    Pivot pin, Centre pivot retainer & locking arrangement 

9) Side Bearers 

10) Elastomeric pad 

11) Bogie Brake Gear 

12) Brake Beam 
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The salient features are as follows, 

 

  

S.No. Features Description 

1. Gauge 1676 mm 

2. Axle load 20.3t, However all bogies except CASNUB 22 HS can 

be upgraded up to 22.9 t. 

3. Wheel diameter 1000 mm (New) 

956 mm (New) for Retrofitted CASNUB 22 W 

4. Wheel base 2000mm 

5. Type of Axle bearing CASNUB 22 W & 22 W (M) 

Standard AAR Tapered Cartridge Bearing Class E 

suitable for 144.5 x 277.8 mm wide jaws 

CASNUB 22 NL, 22 NLB & 22 HS 

Standard AAR Tapered Cartridge Bearing Class E 

suitable for 144.5 x 277.8 mm narrow jaw 

6. Distance between journal 

centers 

2260 mm 

 

7. Distance between side 

bearers 

1474 mm 

8. Type of side bearers CASNUB 22 W 

Retrofitted CASNUB 22 W, CASNUB 22W(M), 
Constant contact type Metal bonded rubber pad, housed 

inside side bearer housing and PU Pads for  22 NL, 22 

NLB 

 

CASNUB 22 HS 

PU pads with 3 PU rings. 

9. Type of pivot CASNUB 22 W IRS Type 

TOP Pivot and Bottom Pivot Or similar mating profile 

integrally cast with bolster 

CASNUB 22 W (M), 22 NL, 22 NLB, 22 HS 

Spherical Type  

10. Anti rotation features Anti rotation lugs have been provided between bogie 

bolster and side frame. 

11. Type of brake beam  CASNUB 22 W, 22 NL, 22 NLB, 22 HS:  Unit type 

fabricated brake beam supported and guided in the 

brake beam pockets. 

CASNUB 22 W (M): Unit Type Cast Steel brake 

Beam suspended by hangers from side frame brackets. 

 

12. Suspension details Long travel helical spring 

13. Elastomeric pads On all types of bogies except CASNUB 22 W 

 

 

 

 

 

: : 42 : : 



 

CENTRE PIVOT ARRANGEMENT: 

 

 

1) Centre pivot pin for CASNUB 22 W bogie is a headless pin while for other versions, a special 

type of pin is provided with castle nut/shackle lock for locking. 

2) To determine the seat wear, the gauge should be placed in position. 

3) If the pivot surface starts touching the surface on the gauge at any point, repair to be made by 

welding. 

4) The gauge should be moved on the complete worn surface to be measured. 

5) The surface after reclamation shall be the original dimension as per the respective drawings 

for proper matching of surfaces with top centre pivot. 

6) The repairs should be carried out if a 9 mm thick shim in CASNUB 22 W bogie (7 mm thick 

for other bogies) can be inserted for the full depth between the worn surface and the gauge at any 

point on the vertical wall of the bowl with gauge in position. 

7) During POH/ROH the wear on the vertical side of the bowl, seat of the bowl should be built 

up by welding. 

8) Pre heat the surface to be reclaimed up to a maximum temp of 250 degree Celsius.  After 

welding, it should be allowed to cool slowly by covering the welded portion with asbestos/sand. 

 

 

SIDE BEARER: 

 

1) CASNUB 22 W Bogies are fitted with roller type side bearers, which are free to move in cast 

steel housing, riveted on the bogie bolster. 

2) CASNUB 22 W (Retrofitted), CASNUB 22 W(M), 22 NL, 22 NLB Bogies are fitted with 

constant contact type of side bearer rubber pads located in cast steel housing which is riveted to 

the bogie bolster. 

3) CASNUB 22HS Bogies are fitted with helical spring loaded constant contact type side bearer, 

riveted/bolted on the bogie bolster. 

 

 

ELASTOMERIC PAD: 

 

Elastomeric pads are provided in all versions of CASNUB bogie except CASNUB 22 W. The 

main purpose of providing elastomeric pad is to reduce wheel flange wear.  

 

1) If the top of the bottom plates or intermediate plate in case of side bearer pads show any crack 

in service. 

2) If any crack of more than 50 mm is developed at any surface of rubber 

3) If a bond failure giving way more than 40 mm in any direction is developed in service. 

4) If any sign of crushing of rubber is noticed 

5) When in free condition, the pad has taken a permanent set of the order. 

 

BEARINGS: 

 

A bearing is a machine element which supports another moving machine element (Journal) with 

permits relative motion between the contact surfaces of the members while carrying loads. 
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CLASSIFICATION OF BEARINGS: 

 

1) Depending upon the direction of load to be supported. 

    a) Radial bearing and 

    b) Thrust bearings are used 

 

2) Depending upon the nature of contact 

    a) Sliding contact bearing 

    b) Rolling contact bearings are used 

 

NOTE: Ball and Roller bearings are also known as rolling contact bearings. 

 

3) Types of Ball bearings – used in machinery like EOT cranes and other power transmissions. 

    a) Single row radial bearing 

    b) Single row angular contact bearing 

    c) Double row bearing 

    d) Self-aligning bearing 

    e) Special purpose bearings. 

 

4) Types of Roller bearings: 

    a) Cylindrical Roller bearing 

    b) Taper Roller bearing 

    c) Single Thrust bearing 

    d) Double Thrust bearing 

    e) Spherical roller thrust bearing  

 

5) The following bearings are used on wagons in Indian Railways  
    a) Plain Roller Bearings – IRS 4-wheeler tank & Air-Brake converted sleeper carriers 

    b) Catridge Tapered Roller Bearing – All 8-wheeler Air-Brake wagons 

    c) Hemi-spherical Roller Bearing -  BVZI wagons with ICF Bogie 

   

 

13.   KNOWLEDGE OF TOOLS AND MEASURING INSTRUMENTS 

 

Introduction:  A tool used to measure the length, breadth, and thickness of a job is called a 

measuring tool. 

 

1) Linear:  Steel rule, caliper, divider, micrometer, vernier-caliper, depth gauge, vernier                                   

   Height gauge, surface gauge,   telescoping gauge etc. 

2) Angular: Try square, combination set, bevel protractor, sine bar, dividing head adjustable 

level etc. 

3) Plain surface measurement: Straight edge, spirit level, surface gauge etc. 
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CLASSIFICATION OF TOOLS: 

 

1) Precision Tools: They possess a quality of exactness i.e, a high degree of accuracy.   

   Ex: Micrometers, verniers, dial test indicators etc. 

 

2) Semi Precision Tools: They possess a moderate degree of accuracy and exactness. 

   Ex: Steel rule, calipers, dividers, trammel, telescoping gauge, v- blocks etc 

 

3) Non-Precision Tools: They do not possess the equality of exactness.  

   Ex: The hand tools such as a hammer, plier, screw driver, wrenches etc. 

 

  

CALIPER: 

  

A simple tool equipped with gauging leg is called calipers. 

 

Kinds:  

 

1) Outside calipers: The outside calipers are used to measure the outer dimensions of shafts, 

pulleys and square bars etc. 

 

2) Inside calipers: The Inside calipers are used to measure the inner dimensions of holes, bores, 

slots etc 

 

3) The Jenny calipers: These are used in layout work for locating and testing centres on 

cylindrical and other sections lying of distances from and edge and to scribe parallel lines. 

 

 

TRY SQUARE: 

 

It is a marking and checking instrument of right angles. 

 

Try square is used to check up the right angles of the job as well as the even flatness of the 

surfaces.  It is also used in marking right angles. 

 

 

MARKING MEDIA: 

 

A) SCRIBER: 

 

A scriber is a pointed tool used for marking lines on metals. 

TYPES: 

1) Straight scriber 

2) Bend type scriber 

3) Off-set scriber 

4) Adjustable sleeve scriber 

5) Knife point scriber etc. 
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B) DIVIDER: 

 

USES: 

 

1) Divider used to scribe circles, arcs, parallel lines and laying of distances 

2) To divide the straight or curved lines into a number of equal spaces 

3) To find the centre of round bars 

4) To transfer the dimensions from a rule to job 

 

 

C) PUNCHES: 

 

A tool used for a registered mark to keep up the lines visible till the operation is over that is 

called a punch. 

 

TYPES: 

 

1) Dot punch 

2) Centre punch 

3) Prick punch etc. 

 

 

D) SURFACE GAUGE: 

It is an instrument having a base, a pillar and a scriber used for marking lines on surfaces. 

 

TYPES: 

 

1) Surface gauge ordinary 

2) Surface gauge universal. 

 

 

E) VEE-BLOCK: 

 

It is a rectangular or square block having V. shaped grooves; as such it is called a V Block. It is 

classified by its length, breadth and height or thickness. 

 

The V blocks are used in single or pairs in layout work and to hold the circular stock firmly 

during marking, drilling, milling etc. 

 

F) SURFACE PLATE: 

 

TYPES: 

 

1) Workshop surface plate: It is used for checking the surfaces. 

2) Inspection surface plate:  It is used only for the checking of the workshop surface plates  

3) Master plate: It is used to check up, the trueness of inspection plates. 
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QUESTIONAAIRE: 

 

1) How are the measuring instruments classified? 

A. (i) Direct measuring instruments 

     (ii) Indirect measuring instruments 

     (iii) Simple measuring instruments 

     (iv) Precision measuring instruments 

 

 

2) What are the various measuring instruments? 

A. a) Foot-rule 

     b) Outside and inside caliper 

     c) Outside and inside micrometer 

     d) Depth micrometer 

     e) Vernier caliper 

     f) Vernier height gauge 

     g) Vernier depth gauge 

     h) Combination set 

     i) Vernier bevel potractor 

    

 

3) What materials are used for making foot-rules? 

A. a) Wood 

     b) Cardboard 

     c) Plastic 

     d) Aluminium 

     e) Spring steel 

     f) Stainless steel 

 

 

4) How do you use a caliper? 

A.  The width of a job is first measured by a caliper and then the calliper‟s opening is measured 

      along a foot-rule. 

 

 

5) How many types of calipers are there? 

A. There are two types of calipers: 

     a) Outside and b) Inside 

     Both the types of calipers may be firm joint or spring joint type. 

 

 

6) What is a micrometer? 

A. Micrometer is a measuring instrument which is designed to measure upto 1/1000
th

 part of an  

     Inch (i.e.,0.001 inch) or 1/100
th

 part of a mm (i.e.,0.01mm) 
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7) What is the least count of a vernier micrometer? 

A. 10 vernier div.                             = 9 Thimble div. 

 

     So, 1 vernier div.                         = 9  Thimble div. 

                                                            10 

 

     But, 1 Thimble div.                     =     1    inch 

                                                             1000 

 

     So,  9   Thimble div.                   =   9     x      1     =     9    inch 

           10                                              10         1000      10000 

 

     Difference between 1 Thimble Div. and 1 Vernier div. 

 

                                                         =     1      -      9     =  10 – 9  =       1      

                                                             1000      10000      10000       10000 

 

8) Give an example reading of a metric vernier micrometer (6.213 mm) 

A. 6 Main scale div.                         =    6.000 

     0 Main scale sub-div x 0.5          =    0.000 

     21 Thimble scale div. x 0.01       =    0.210 

     3 Vernier scale div. x 0.001        =    0.003 

                                                               6.213 mm 

 

9) What are the main parts of an outside micrometer? 

A. a) Frame 

     b) Anvil 

     c) Spindle 

     d) Sleeve or Barrel 

     e) Thimble 

     f) Lock-nut and 

     g) Ratchet stop. 

 

10) What is meant by zero error in a micrometer? 

A.  If a difference exists in the zero line of the thimble and the barrel on coinciding the spindle 

     With the anvil, the instrument is said to have zero error.  The error can be corrected with the 

     Help of a hook-spanner. 

 

11) What is the least count of a metric vernier caliper? 

A. In a metric vernier caliper 49 main scale divisions are divided into 50 vernier scale divisions. 

     Thus, 49 main scale div. = 49 mm 

          And 50 vernier scale div. = 50 mm 

     So, 1 vernier scale div. = 49/50 = 0.98 mm 

     But, 1 main scale div. = 1 mm 

     So, difference in 1 M.S.div and 1 V.S.div = 1.00 – 0.98 

     So, Least count = 0.02 mm 
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12) What are the main parts of a vernier caliper? 

A. a) Beam or Main scale 

     b) Vernier scale  

     c) Fixed jaw 

     d) Movable jaw 

     e) Locking screw 

     f) Adjusting nut 

     g) Fine adjusting screw. 

  

13) What is the use of gauges? 

A. A gauge is a time saver device which is used in various production process. 

 

14) What are the metals used for making the gauges? 

A. High carbon steel, vanadium steel and chromium steel are used for making the gauges.   

     Gauges are passed through hardening, grinding, lapping, finishing and seasoning after 

     manufacture. 

 

15)  What is meant by GO and NOT GO gauges? 

A. These types of gauges have two ends, one marked with GO and the other with NOT GO. 

     Only GO end should be inserted into a job and not the other end. 

 

16) What is the use of a feeler gauge? 

A. It is used to measure small air gaps and clearances.  It consists of a number of steel strips 

     Of various thickness which are tied together at one end. 

 

17) What is the use of a screw pitch gauge? 

A. It is used to count no. of threads per inch of a nut, bolt or screw.  Both ends of the gauge have 

    Slots as per rated no. of threads in T.P.I (threads per inch) 

 

18) What is the use of a wire gauge? 

A. It is used to measure the thickness of a wire or a sheet.  It is a steel disc in which a number of  

     holes and slots of various sizes are made along its circumference.  Each slot is marked with  

     its size. 

19) What for is an odd leg caliper used? 

A. It is used for marking a job and for determining the centre of a round job. 

 

20) What are the uses of a surface gauge? 

A. It is used for accurate marking and for centering a job accurately on a lathe machine. 

 

21) What is the use of a universal surface gauge? 

A. It is used for marking on all types of jobs accurately and easily. 

 

22) What are the various functions of a universal surface gauge? 

A. It is used: 

     a) for drawing lines parallel to the base line of a job. 

     b) for determining the centre of a job. 

     c) for drawing parallel lines on the job. 

     d) for drawing parallel lines like a height gauge on simple jobs. 
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23)What is the use of a trammel? 

A.  It is used for drawing arc, circles and parallel lines on large sized jobs. 

 

24) What are the main parts of a trammel? 

A. a) Beam 

     b) Tram 

     c) Clamping nut 

     d) Chuck 

     e) Point 

     f) Carrier 

     g) Adjusting screw and 

     h) Swivel handle 

 

25) What is a ‘V’ block? 

A. It is a V-shaped rectangular block.  It is used as a base for cylindrical or irregular shaped jobs 

during marking.  

 

26) How many types of ‘V’ block are there? 

A. a) Simple „V‟ block 

     b) Clamping „V‟ block and 

     c) Magnetic „V‟ block 

 

27) What is the use of a punch? 

A. It is used for: 

     a) making the marked lines firm. 

     b) making a base point for drilling 

     c) making a hole in thin sheets 

     d) determining the centre of a round job 

 

28) How many types of punches are there? 

A. a) Centre punch 

     b) Dot punch 

     c) Prick punch 

     d) Solid punch 

     e) Hollow punch 

     f) Pin punch 

     g) Bell punch 

     h) Automatic punch 

 

29) What is the process of marking on a job? 

A. a) Study the job‟s drawing 

     b) Make two sides of the job piece plane and finish them 

     c) Coat parsian blue, copper sulphate or china on the surface to be marked. 

     d) Select proper marking tools 

     e) Start marking as per drawing when the china etc. coating has become dry.  

     f) Check the marking and if it is correct then make it firm with a dot punch. 
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HAND TOOLS: 

 

A) HAMMERS: 

 

Hammer is a simple striking tool used to make the job to a required shape either in cold or hot 

conditions beating directly on the top of the tool. 

 

The hammers are classified according to the shape of pane and weight. 

 

TYPES: 

1) Ball pane hammer 

2) Straight pane hammer 

3) Cross pane hammer 

4) Double faced sledge hammer 

5) Cross pane sledge hammer 

6) Straight pane sledge hammer 

7) Spiking hammer etc. 

 

 

 

B) BENCH VICE 

 

A device used to hold the job firmly fixed on a bench is called bench vice or a  

Fitters vice. 

 

It is classified according to the width of the jaws. 

 

TYPES: 

1) Fitter‟s vice (Parallel jaw, bench vice) 

2) Leg vice 

3) Hand vice 

4) Pipe vice 

5) Pin vice 

6) Tool Maker‟s vice 

7) Machine vice  

8) Swivel vice etc. 

 

 

C) PARALLEL BLOCK 

 

The parallel blocks are rectangular in shape machined, ground and lapped to the standard width 

and thickness. 

 

They are used in checking or laying out the work and also used in the machines of milling, 

shaping etc., for setting up of the jobs, to the required height. 
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D) CHISEL: 

 

A chisel is a cutting tool made of high carbon steel of hexagonal or octagonal bars.  

It is classified according to the length, width or face and the shape of cutting point. 

 

TYPES: 

1) Flat chisel 

2) Cross cut chisel 

3) Half round chisel 

4) Diamond point chisel 

 

E) HACK SAW: 

 

Hack saw is a tool consisting of a frame and a blade.   

It is used for cutting the surplus metal on the scribed line. The operation is called hack sawing. 

 

F) HACK SAW BLADE: 

 

Hack saw blade is a cutting tool fitted in a frame to a correct tension and may be tested 

from sound by giving blows with a finger on it after tightening. 

 

It is classified by the length of blade measuring the distance between the centre of the two pin 

holes and the spacing of the (pitch) teeth. 

 

G) FILES: 

 

A file is a cutting tool used to remove a small quantity of surplus metal.   

 

GENERAL FILES: 

 

1) FLAT FILE: It is rectangular in cross section and taper slightly towards the point in both the 

width and thickness. It has double cuts on both sides, and single cut on both edges. It is used for 

all general purposes. 

 

2) ROUND FILE: It is used to enlarge the hole or circular openings and to file concave 

surfaces. Taper and straight (parallel) round files are also available in bastard and second cuts in 

the length of 100, 150 and 200 mm 

 

3) HALF ROUND FILE: It is rounded on one side and flat on the other side. It is available in 

bastard, second cut and smooth cuts in the length of 100, 150, 200 and 250 mm. 

 

4) SQUARE FILE: It is used for filing in keyways, slots and general surface filing. It  is 

available in bastard, second and smooth cuts in the length of 100, 150 and 200 mm 

 

5) THREE SQUARE FILE: It is triangular in cross section having double cuts with the corners 

left sharp.  It is used on filing internal angles and clearing out corners. 
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SPECIAL FILES: 

 

1) WARDING FILE: It is thin and rectangular in section having tapers towards the point in 

width and thickness. It has double cuts on the faces and single cut on both edges. It is used for 

filing on small slots, notches and in narrow grooves. 

 

2)KNIFE FILE: Its appearance is like a knife so it is called a knife file.  The included angle of 

the sharp edge is 10 degrees. It is used to clear the corners and to make slight under cuts. 

 

3)MILL FILE:  It is parallel in width and thickness but its one edge or both edges are rounded. 

It is used for filing on half round grooves and gulleting mill saws. 

 

4) RAT TAIL FILE: It is similar to a round file but the diameter is too little like a tail of a rat. It 

is used for filing into small holes such as key holes, pin holes etc. 

 

 

H) DRILLS: 

 A drill is a cutting tool used to make round holes. 

 

TYPES: 

1) Flat drill 

2) Twist drills 

3) Taper shank drill 

4) Square shank drill etc. 

 

I) REAMERS: 

 

A reamer is a side cutting tool used into a drilled hole for enlarging the size. 

 

TYPES: 

1) Hand Reamer 

2) Machine Reamer 

3) Parallel Reamer 

4) Taper Reamer 

5) Chucking (or) Machine Reamer 

6) Shell Reamer etc. 

 

 

J) TAPS: 

 

A tap is an internal thread cutting tool hardened and tempered.  

 

Set of taps: The B.S.W., B.S.F. tap sets consist of three taps and the B.A. tap set consists of two 

taps. 

 

Tapping is an operation making internal threads into the holes by means of taps. 
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K) TAP WRENCH: 

It is a device used for holding the square head of a tap firmly while tapping.  The length is 

fixed according to the correct leverage. 

 

TYPES: 

1) Solid type 

2) Adjustable type 

 

 

DIFFERENTIATE BETWEEN TAP AND REAMER 

 

S.NO. TAP REAMER 

1 Taps are used to for internal threading 

of components 

 

A reamer is a side cutting tool used into a 

drilled hole for enlarging the size. 

2 Types of Taps 

First, Second, bottom or plug taps 

Types of Reamers 

Hand Reamer and Machine Reamer  

3 For holding and turning the taps while 

cutting threads, the ends of shank are 

squared 

Small holes which cannot be finished by 

other processes can be finished. 

4 Threads are cut on the surface and are 

accurately finished 

High quality surface finish dimensional 

accuracy to close limits is achieved. 

 

 

L) DIES: 

 

It is an external thread cutting tool. There are cylindrical or square flutes intersecting threads 

to form cutting edges. 

 

TYPES: 

1) Solid dies 

 

2) Split dies  

 

 

M) SCRAPERS: 

 

A scraper is a cutting tool used to remove the high spots by hand process for obtaining a high 

degree of accuracy. The operation is called scraping. 

 

TYPES: 

1) Flat scraper 

 

2) Half round scraper (or) bearing scraper 

 

3) Triangular scraper 
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N) GRINDER: 

 

A grinder is a machine used to sharpen the tools with the help of a grinding stone which rotates 

at faster rate by an electric motor.  

 

It is used for sharpening the tools and to reduce the job to a required shape. 

 

 

TYPES OF GRINDING MACHINES: 

 

1) Cylindrical grinder 

2) Surface grinder 

3) Internal grinder 

4) Disc grinder 

5) Tool and cutter grinder 

6) Thread grinder 

7) Pedestal grinding machine 

8) Portable grinder. 

9) Universal grinder 

10) Gear grinder 

 

 

Various points on Grinder : 

 

Glazing:  

When the abrasive particles in the wheel have become dull and are not released by the bond, the 

cutting surface of the wheel becomes shining, that is called glazing. 

 

Truing:  

Truing is the term applied to the act of restoring the cutting faces of a grinding wheel so that it 

runs truly and to produce a perfect round. 

 

Dressing:  

Dressing is the term applied to the act of improving the cutting action of the grinding wheels and 

also may be described as a sharpening operation.  The dressing tool or dresser improves the 

wheel by removing the outside layer of dulled abrasive grains.  A dressed wheel does not 

necessarily be a true one.  It may still be out of round or out of parallel but it makes the cutting 

edges sharp and keen.  Truing and dressing are different operations. 

 

Tools for dressing and Truing: 

There are several tools used for dressing the wheel.  A star dresser consists of pointed discs 

loosely revolving on a pin and the wheel is held with a handle , Abrasive sticks and wheels are 

also be used for dressing.  Diamond dresser is also available for dressing the wheels. 

 

Truing a wheel: 

For truing a wheel, the diamond cutter is used.   An industrial diamond is mounted in a matrix in 

a holder and it is firmly fastened to the machine so as to give real truing action to the wheel. 
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TYPES OF MACHINES AND FUNCTIONS: 

 

LATHE MACHINE: 

 

Functioning: 

 

The Lathe is the most versatile of all machines.  It is used mainly for machining circular 

surfaces, i.e., cylindrical, conical or tapper but can be used for producing flat surfaces, drill 

holes, machine slots, and for many more functions. 

 

Parts of lathe: 

The main parts of Lathe are: 

1) Base 

2) Bed 

3) Headstock 

4) Carriage 

5) Tail stock 

6) Feed Rod 

7) Lead Screw 

8) Spindle 

9) Bull Gear 

10) Back Gear Mechanism 

11) Tumbler Gear Set or Reverse Gear Train 

12) Quick change Gear Box 

 

Specification of lathe: 

The size of a lathe is specified by: 

1) Height of the centers 

2) Swing 

3) Centre distance 

4) Length of the bed 

5) Maximum bar diameter 

6) Swing over the carriage 

 

 

Methods for changing speed of a lathe: 

The different methods used for varying the speed of a Lathe spindle are: 

1) Belt drive with cone pulley on the headstock spindle with or without back-gear mechanism. 

2) All gear drive 

3) Variable speed motor. 

 

 

LIVE CENTRE: 

 

The centre that is fitted in the head stock spindle is called “Live Centre”. 

It revolves with the work 
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DEAD CENTRE: 

The centre that is used in tailstock spindle is called “ Dead Centre” 

It does not revolve with the work. 

 

What do you mean by a taper? Write any three methods of taper turning on a lathe 

machine 

A. Taper is a uniform increase or decrease in diameter along the length of a cylinder. 

Different standard tapers 

a) Morse taper 

b) Brown and sharp taper 

c) Metric taper 

d) Pin taper 

 

Methods of Taper Turning on Lathe machine 

a) Form tool method 

b) Compound slide method 

c) Tail stock off set method 

d) Taper turning attachment 

 

Form tool method: 

 This method is used in mass production for producing small lengths of taper where accuracy is 

not the criterion. The form tool should be set at right angles to the axis of the work.  The carriage 

should be locked while turning taper by this method. 

 

Compound slide method: 

In this method, the top slide of the compound rest is swiveled to half the included angle of the 

taper and the taper is turned. 

The amount of Taper      = Tan Ø   =   D  -  d  

                                                                  2L 

Where, 

D = Big dia 

d  = small dia 

l   = length of taper 

Ø = ½ included angle in degrees 

 

Tail stock offset method: 

In this method the job is held to an angle, and the tool moves parallel to the axis.  The body of 

the tailstock is shorted in its base to an amount corresponding to the angle of the taper.  

 

These tapers can be turned between centres only. 

 

Offset   =  D  - d   x   L 

                    2l 

Where, 

D = Big dia 

d  = small dia 

l   = length of taper 

L  = Total length of job 

: : 57 : : 



 

 

Describe about twist drill and draw a sketch 

A.  The shape of shank is different but the body is common for all types of twist drill.  The 

cylindrical body has tow helical grooves running over its length and a conical point on the 

cutting edge.  The formation of the flutes are twisted and so it is called twist drills. 

 

Shank:  The position above the flutes is called shank  

Tang  :  The taper shank drills only have a flat rectangular section over the shank.  It enters into 

a slot hole either in the feeding shaft or in the sleeve to have a better grip. 

Body clearance: The lesser dia behind the two margins is called body clearance. It reduces the 

friction between the drill and the walls of the hole 

Flutes: They are the two spiral passages formed to provide the space for cutting chips to come 

out of the hole, and to carry out the lubricant to the cutting point. 

Lip clearance: It is a surface near by the cutting point at the back of the lips, relieved by 

grinding to give cutting efficiency to the point. 

 Sketch to be drawn. 

 

 

MILLING MACHINE 

 

Functioning: 

 

The milling machine can be used for a wide variety of work.  The work is clamped to the table, 

which moves in a horizontal plane and feeds the work against a revolving multi-toothed cutter. 

 

Types of milling machines: 

 

1) Column and knee type: 

    a) Plain/horizontal milling machine 

    b) Vertical milling machine 

    c) Universal milling machine 

2) Fixed bed type 

3) Planer type 

4) Special type 

 

Parts of milling machine: 

1) Base 

2) Column 

3) Knee 

4) Saddle 

5) Table 

6) Spindle 

7) Over arm 

8) Arbor 

9) Brace 
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Specifications of a milling machine: 

1) Dimension of the working surface of the table 

2) Longitudinal travel of the table 

3) Cross travel of the table 

4) Vertical travel of the table 

5) Number of spindle speeds 

6) Spindle nose taper 

7) Number of feeds 

8) Floor space area 

 

SHAPING MACHINE/SHAPER: 

 

Functioning: 

1) A shaper is used to hold work and machine flat surfaces on it.  

 2)It uses a cutting tool similar to a lathe tool, which moves in a reciprocating motion while the 

work moves slightly sideways in a  horizontal plane after each cut, so producing a flat surface. 

 

Parts of shaper: 

1) Body 

2) Base 

3) Cross-rail 

4) Table 

5) Ram 

6) Tool head 

 

Specification of a shaper: 

 

The size of a shaper is determined by the maximum length of the stroke of the ram.  It generally 

varies from 175 to 900 mm.  To specify a shaper the following information is also required: 

1) Type of drive 

2) Power input 

3) Floor space required 

4) Weight of the machine 

5) Cutting to return stroke ratio 

6) Number and amount of feed. 

 

CRANES: 

 

The Cranes are used to lift the loads vertically and carry them to place them at their required 

nominated place.  The cranes are broadly divided into: 

 

1) Travelling cranes 

1.1) Main line travelling cranes- Used for attending wheel chaining by C&W staff in open-line. 

1.2) Brake down cranes- Now 140 tones cranes is used for during brake down/accidents. 

2) Yard travelling cranes – Used in coal yards and other major yards 

3) Electrical Overhead Traversing cranes (EOT cranes)  - Used in Workshops, ROH & IOH 

sheds. 
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WIRE ROPES/ SLINGS: 

 

1) What are Wire Ropes? 

A. Wire rope consists of several stands laid (or twisted) together like a helix. Each strand is 

made of made of metal wires laid together like a helix.  Initially wrought iron wires were used 

but today steel is the material used for wire ropes. 

 

 

2) Write the classification of Wire Ropes? 

A. To determine the lay of strands in the rope a viewer looks at the rope as it points away from 

them.  If the strand appears to turn in clockwise direction it is called right hand lay.  If the strand 

appear to turn anti clock wise direction it is call left hand lay. 

 

a. Cross or regular lay rope 

b. Parallel or long lay rope 

c. Composite or reverse laid ropes 

 

3) Write the specification details of wire rope 6 X 19 FC RH OL FSWR? 

A. 6 X 19 FC RH OL FSWR 

 

    6          : No. of strands that made up the rope 

    19        : No. of wires that made each strand 

    FC       : Fiber Core 

    RH      : Right hand lay 

    OL      : Ordinary lay 

    FSWR: Flexible steel wire rope. 

 

4) What is the different type of fasteners used for wire ropes? 

A. 1) Wire rope socket with zinc 

     2) Thimble with four or five wire tucks 

     3) Special offset thimble with clips 

     4) Regular thimble with clips 

     5) Three bolt wire clamps 

 

TERMS USED: 

 

1) Crane capacity – It is the maximum load which the crane is certified to lift and it is marked 

permanently on the crane.  Under no circumstances it should not be used beyond the capacity. 

 

2) Proof load – It is the load to which chains, hooks, rings etc. are tested before they are first put 

it into use  and again when periodically examined, repaired, annealed/Normalized in shops.  The 

proof load is double the load with respect to safe working load. For chains it shall be the 50% in 

excess of safe working load. 

 

3) Safe working load – It is the safe load for which chains, wire ropes etc., are certified and 

represents a vertical load. In this case of slings, the load refers to the total vertical load on all 

legs. 
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PERIODICAL EXAMINATION OF WIRE ROPES, SLINGS AND LIFTING TACKLES 

FOR CRANES: 

All the wire ropes and slings of cranes shall be subjected to the examination once in a year in 

nominated Workshop or by Govt. Authorized inspector Certified by Inspector of Factories. A 

certificated (FORM NO. 37) will be issued by the concerned authorities once in a year and for 

ropes and slings once in 6 months, only those chains, ropes and slings shall be used.  

 

ARC WELDING 

 

1) What is welding? 

A. The technique of joining firmly two similar or dissimilar metallic pieces on the basis of  

      heat effect is called welding. 

 

2) What are the advantages of welding? 

A. A) Welded portion becomes as strength as the original metal 

     B) Welding a joint is cheaper than any other method of joining two metallic pieces. 

 

3) How many types of welding are available in the Wagon Workshop? 

A. Electric Arc welding, Gas welding & Carbon-di-oxide (CO2) welding 

 

4) What are the types of Electric Arc Welding machines? 

A. Alternating current (AC),     Direct current (DC) 

 

5) What are the Arc welding tools? 

A. 1) Electrode holder 

     2) Earth clamp 

     3) Welding cables/ leads 

     

6) What is the use of a welding cable? 

A. It is used to carry the welding current from the welding machine to the job and back. 

 

7) What is Electrode cable? 

A. The lead from the welding machine to the electrode holder is called Electrode cable. 

 

8) What is Earth (Ground) Cable? 

A. The lead from the work or job to the Earth clamp is called Earth Cable. 

 

9) How many types of welding cables? 

A. Welding cables are made in different sizes (Cross-sections) – 300 Amps, 400 Amps 

     600 Amps. 

 

10) Name the equipments used by a welder? 

A.1) Hand screen              6) Apron 

    2) Helmet                      7) Hand Gloves 

    3) Chipping hammer     8) Jacket 

    4) Wire brush                9) Sleeves 

    5) Chipping goggles    10) Leggings with shoes 
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11) What happens if current is too low? 

A. Poor penetration or fusion of bead with parent metal 

     Slag inclusions in weld 

 

12) What happens if current is too high? 

A. More   deposit 

     Porosity in crater and bead. 

     Undercut.  

 

13) What happens if Arc is too short? 

A. Unequal width and height of bead 

     Irregular ripple 

     Burn through and more chances of electrode freezing with the job. 

 

14) What happens if Arc is too long? 

A. Unequal height of bead 

     Wide, coarse ripples 

     Crater with blow holes and more spatters 

     Insufficient root and base metal penetration 

 

15) What is meant by polarity? 

A. It indicates that the job or the electrode is „positive‟ or „negative‟  

 

16) What types of polarities are there? 

A. 1) Straight polarity : The electrode is negative and the job is positive in it. 

     2) Reverse polarity:  The electrode is positive and the job is negative in it. 

 

17) What are the characteristics of straight polarity? 

A. In this system, the job receives 66% and the electrode receives 34% of the total heat.  That is 

why, straight polarity is used for the welding of heavy plates. 

 

18)What is the reverse polarity used? 

A. It is used for the welding of small jobs so that a high temperature may not develop on the job. 

 

19) How is the wrong polarity identified? 

A. 1) The job and the electrode do not melt uniformly. 

     2) There exists more spattering of the molten metal 

     3) It becomes difficult to maintain the arc stable 

     4) The electrode becomes more hot. 

     5) The quality of weld rests poor. 

 

Note: sketches to be drawn by the instructors/BTC 

 

20) Which welding machines are used in arc welding? 

A. 1) D.C.motor-generator set 

     2) A.C.transformer set 

     3) A.C. transformer with Rectifier 
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21) What is a D.C. motor-generator set? 

A.  It is a most useful machine. It consists of a D.C generator coupled to an electric motor on a  

      Single shaft.  It can supply 20 to 1000 amperes current.  The generator can be drived by a  

      Diesel/petrol engine also.  RPM of the generator are kept usually 1400, 1800 or 3600.  Any  

      One, terminal of the generator may be used as „positive‟ and the other as „negative‟.  This  

      D.C. source can be employed for the welding of all types of ferrous and non-ferrous metallic 

      Jobs. 

 

22) What is an A.C. Transformer set? 

A.  It is a voltage step-down transformer in which high voltage, low current supply is 

transformed into low voltage, high current supply. It may be of single or three phase type.  It is 

used very commonly in welding work because of its low cost. 

 

23) What is an A.C. transformer plus rectifier? 

A. This type of machine can provide A.C. or D.C. both types of output.  It contains a rectifier for 

converting A.C. into D.C. The type of current can be selected by means of a switch or a rotary 

control. 

 

24) What are the advantages of an A.C. transformer plus rectifier device? 

A. 1) It has a high efficiency 

     2) It is less noisy. 

     3) It can be used for inert arc welding by attaching a high frequency unit to it. 

  

25) What happens if Travel is too slow? 

A. More width and height of bead 

     Control of deposited metal poor 

     Slag inclusions may appear 

     Overlap 

 

26) What happens if Travel is too fast? 

A. Narrow width of bead 

     Porosity in crater 

     Inadequate fusion of bead with parent metal 

     Elongated ripples 

 

27) Draw a neat diagram of principle of the welding process? 

A. Fig.1 page 11 (welder trade theory CIMI) 

 

28) What is meant by DA? 

A. DA- Dissolved Acetylene  

 

29) Explain with diagram Neutral flame, oxidizing flame and carburizing flame? 

 

 

30) What is the temp of Oxy-Acetylene gas? 

A. 3100
0
C – 3300

0
C (highest temperature) 
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31) Where the oxy-acetylene gas welding will be used? 

A. To weld all ferrous and non-ferrous metals and their alloys, gas cutting & gouging of steel, 

brazing bronze welding, metal spraying and hard facing.  

 

32) Draw neat sketches of i) Single-V butt joint  ii) Fillet weld iii) Single J butt joint 

     Show their respective symbols. 

A.* Sketches should be drawn by Instructors/BTC 

 

33) What is the proper method of storing arc welding electrodes? 

A. 1) The electrodes should not be affected by the moisture 

     2) The electrodes should not bend 

     3) The flux of the electrodes should not fall off 

     4) The electrodes should be kept in their own box. 

 

34) What is TIG welding? 

A. In TIG (Tungsten Inert gas welding), an inert gas and non-consumable electrode are used. 

The arc is produced between a tungsten electrode and the job‟s metal.  Filler metal is obtained 

through a separate filler rod.  The flow of inert gas is controlled by a valve provided on the torch. 

The arc can be closed by lifting the holder above from the job or by reducing or switching-off 

the current. 

 

35) What types of current is required for TIG welding? 

A. TIG welding can be done by A.C. or D.C. supply 

 

36) What is the function of welding torch in TIG welding? 

A. It provides necessary current as well as the inert gas to the joint.  The current is supplied 

through tungsten rod and the gas is supplied through a porcelain cup fitted on the  tip of the 

torch. 

 

37) Which gases are used in TIG welding? 

A. Argon and helium gases are used in TIG welding.  These two gases are supplied through a 

double stage regulator and two flow meters. 

 

38) What instructions should be observed in  TIG welding? 

A. 1) The diameter of the electrode should be chosen in accordance to the thickness of the job. 

     2) The tip of the electrode should be conical for A.C. and it should be round for D.C. 

     3) Use a support behind the job in case of fine sheet jobs. 

     4) The adjustment of the electrode should only be done by switching-off the current. 

 

39) What type of filler rod is used in TIG welding? 

A. The composition of the filler-rod‟s metal should be identical to that of the job‟s metal. 

 

 

 

 

 

: : 64 : : 



 

 

TESTING OF WELDING: 

 

1) Why is the Inspection of weld is necessary? 

A. Defective welding reduces the utility of the job and it may cause an accident even. 

 

2) What are the principal methods of Inspection? 

A. 1) Non-destructive test 

     2) Semi-destructive test 

     3) Destructive test 

 

3) What is meant by Non-destructive test? 

A. In this test, the job is tested without damaging or destructing it. 

 

4) What is meant by Semi-destructive test? 

A. In this test, a part of the job is damaged which requires repairing. 

 

5) What is meant by destructive test? 

A. In this test, the job gets damaged completed.  This test is meant for measuring the mechanical 

properties of the job. 

 

6) What are the various non-destructive tests? 

A. 1) Visual Inspection    

     2) Paraffin oil test 

     3) Magnetic test 

     4) Hydraulic test 

     5) Air test 

     6) Stethoscopic test 

     7) X-Ray test 

 

7) What is visual inspection test? 

A. Surface defects of a job can be located by viewing such as spatter, overlapping and porosity 

etc.  The uniformity of a job can be checked with the help of try-square and weld gauge. 

 

8) How is ultrasonic test done? 

A. In this method, ultrasonic frequencies are used for testing. Waves of 5000,000 Hz (5 MHz) 

frequency are transmitted towards the job and a picture of that job is obtained on the screen of a 

cathode ray tube utilizing the principle of reflection, of ultrasonic waves from the metallic job.  

The defects of welding appear on the CRT screen. 

 

9) What are the destructive tests? 

A. 1) Hardness test 

     2) Impact test 

     3) Bending test 

     4) Tensile test 
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10) How is hardness test done? 

A. In this test, the toughness of a joint is measured by a Brinell or Rockwell machine. 

 

11) How is impact test done? 

A. In this test, the job is tied to the jig of an impact measuring machine.  When hammer blows 

are applied to the job, the dial gauge of the machine shows the impact power of the job under 

test. 

 

12) How is bending test done? 

A. In this test, the welded portion is bent between the two marked points and the percentage of 

elongation of the job is calculated as under formula 

 

% Elongation =                  increase in the distance        

                            Original distance of the marked points 

 

13) What is meant by tensile test? 

A. A tensile testing machine is used for the purpose.  The job is fastened in the jaws of the 

machine and then a pull is applied on the job.  The dial gauge shows the tensile strength value at 

the instance of breaking of the job placed under pull. 

 

14) What is nick break test? 

A. In this test, two small pieces are cut from both sides of the bend of a job.  These pieces are 

heated up and then broken into pieces with the help of a vice and hammer.  Welding defects are 

inspected in the broken parts. 

 

CO2 WELDING: 

 

1) It is also a process of Manual welding and is called MIG welding (Manual Inert Gas welding) 

Carbon-di-oxide (CO2) is used for shielding the molten weld pool. 

2) CO2  welding is used for welding of carbon and low alloy steels. From 16 gauge to 6 mm or 

heavier  

3) It produces deeper penetration than organ mixture. 

4) In CO2 welding continuous length of electrode can be used instead of small length of 

electrodes.  

5) CO2 welding can be done in various positions. In CO2 welding the arc length and the feeding 

of the electrode wire are automatically controlled. 

6) For doing CO2 welding a semi-skilled welder can do because the welder has to simply 

position the welding gun at a correct angle and move it along the joint at a controlled speed. 

7) CO2 welding is used where lot of welding work and consistent quality is required. 

 

CO2 WELDING EQUIPMENT: 

 

1) A constant potential DC power source and controls (Welding Generator or Transformer 

rectifier 

2) A wire feeder with constant voltage power source 

3) The welding gun with an head angle of 45 degrees 

4) Shielding gas cylinder supply (CO2 at high pressure) 

5) A pressure regulator and a flow meter 
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1) Briefly explain the principle of oxy-acetylene welding? 

 

A. 1) When acetylene is mixed with oxygen in correct proportions in the welding torch and 

          Ignited, the flame resulting at the tip of the torch is sufficiently hot to melt and join the 

          Parent metal 

      2) The oxy-acetylene flame reaches a temperature of about 3200
0
 C and thus can melt all 

          Commercial metals bond. A filler metal rod is generally added to the molten metal pool 

          to build up the seam slightly for greater strength 

      3) Oxy-acetylene welding does not require the components to be forced together under  

          Pressure until the weld forms and solidifies. 

 

 

2) What are the different types of flames in oxy-acetylene welding? Explain with the help of 

suitable sketches? 

 

A. Types of flames: 

     1) Neutral flame (Acetylene oxygen in equal proportion) 

     2) Oxidizing flame (Excess of oxygen) 

     3) Reducing flame (Excess of acetylene) 

     * Sketches should be drawn 

 

 

3) What is meant by ‘hard flame’ and ‘soft flame’? 

A. When the velocity of emerging gas is about 180 m/s then the flame produced by it is termed 

as hard flame 

     Generally, the velocity of gas emerging from the nozzle lies between 60 to 180 m/s.  When 

the velocity is about 60 m/s then the flame produced by it is termed as soft flame. 

 

 

14. OXY-ACETYLENE CUTTING AND ITS EQUIPMENT 

 

The basic equipments used to carry out oxy-acetylene welding are: 

 

1. Oxygen gas cylinder 

2. Acetylene gas cylinder 

3. Oxygen pressure regulator 

4. Acetylene pressure regulator 

5. Oxygen gas hose (Blue) 

6. Acetylene gas hose (Red) 

7. Welding torch or blowpipe with a set of nozzles and gas lighter 

8. Trolleys for the transportation of oxygen and acetylene cylinders. 

9. A set of keys and spanners 

10. Filler rods and fluxes 

11. Protective clothing for the welder (e.g., asbestos apron, gloves, goggles etc)  
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Procedure: 

 

Iron and steel may be cut with a special blowpipe, which is fast, clean.  

 

There are two separate gas passages one for the central bore for cutting oxygen, controlled by the 

hand lever at the end of the blowpipe, and the other outer annular space for the oxy-acetylene 

heating-flame gas, controlled by the usual valves. 

 

When operating the torch, the heating flame is lit and adjusted until there is a short blue 

luminous cone, and it is rested on the plate the nozzle is about 6 mm from its surface.   

 

Starting at the edge of the plate or bar to be cut, the metal is brought up to a white heat with the 

heating flame and then the valve controlling the cutting oxygen is released.  

 

At the same time, a steady feed of the blowpipe towards the operator is begun and the cut will 

proceed 

The action of the cutting blowpipe is that the jet of high-pressure oxygen being directed onto the 

hot metal oxidizes it, and since the oxide has a lower melting point than the surrounding steel, it 

melts immediately and is blown through by the stream of oxygen.  

The cutting blowpipe will be fitted to special cutting machines for producing profiles in steel 

plate.  

 

 

CLASSIFICATION OF ELECTRODES: 
FOR EXAMPLE:  EB5426HJX 

Where, 

E    - A covered electrode 

B   - Type of covering (A-acidic, B-Basic, C-Cellulose, R-Rutile, Titanium oxide) 

5    - Strength characteristics (Tensile and yield strength) 

4    - Impact and elongation 

2    - Weld position 

6    - Welding current 

H   - Hydrogen controlled 

J    - Metal Recovery % 

X   - Radiography quality weld 

 

In „2‟ place if there is, 

1   - All positions (Down hand, Vertical, Horizontal, over head) 

2   - All positions except vertical 

3   - Flat butt, Flat filled horizontal or vertical 

4   - Flat butt, Flat fillet 

5   - Same as (3), but specially recommended for vertical and Down hand. 
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DIFFERENCT CLASSES OF WELDING ELECTRODES USED IN WAGON BODY 

BUILDING: 

 

 

WELDING DEFECTS: 

 

1) Spatter                        6) Crack 

2) Overlap                       7) Undercut                      

3) Inclusion                     8) Blow hole                    

4) Porosity                      9) Lack of fusion 

5) Penetration                

 

 1) What is meant by spatter? 

A. The deposition of weld metal around the joints in the form of small pills is called spatter 

defect. 

 

2) What are the causes of spatter defect? 

A. 1) High current 

    2) Long or instable arc 

    3) Wrong polarity or damp electrode 

    4) Dirty job or wrong selection of electrode 
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S. 

No 
Work Type of joint Base metals 

As per 

WD-WPS-BOXNR-

2010(welding consumables 

to be used) 

1 Fabrication of 

side body 

Welding of panel 

patches to Side 

stanchions 

IRSM-44 to IRSM-44 

(SS to SS) 
     MMAW  

 

Class M2   

AWS code E19.9 LR 26 

2 Fabrication of 

end body 

Welding of panel 

patches to Side 

stanchions 

IRSM-44 to IRSM-44 

(SS to SS) 

Class M2   

AWS code E19.9 LR 26 

3 Fabrication of 

flap door 

1)Welding of door plate 

to liners.(SS to SS) 

2) welding of hinges to 

door plate. (MS to SS) 

1) IRSM-44 to 

IRSM-44 (SS to SS) 

 

2) IRSM-44 to MS 

(SS to SS) 

1)Class M2   

AWS code E19.9 LR 26 

2) Class-D  

AWS code E8018W2 

4 Assembly of 

side body to 

sole bar 

Welding of fabricated 

panel patches to sole 

bar(SS to MS) 

 IRSM-44 to MS  Class-D  

AWS code E8018W2 

5 Assembly of 

end body to 

sole bar 

Welding of fabricated 

panel patches to sole 

bar(SS to MS) 

IRSM-44 to MS Class-D  

AWS code E8018W2 

6 Joining of 

side body and 

end body. 

Welding of side body 

and end body with 

gusset plates 

IRSM-44 to IRSM-44 

(SS to SS) 

 

Class M2   

AWS code E19.9 LR 26 



 

3) What are the remedies of spatter defect? 

A. 1) Clean is by a chipping hammer, grinder or a file. 

     2) Apply oil or paint on the job before starting the welding 

     3) Select proper and dry electrode 

 

4) What is overlap defect? 

A. The formation of an excess layer of weld bead on the joint is called overlap defect. 

 

5) What are the causes of overlap defect? 

A. 1) Low speed or wrong angle of electrode 

     2) Improper melting of the joints edges 

     3) Improper selection of electrode weaving method. 

 

6) What are the remedies of overlap defect? 

A. 1) Keep the correct polarity and amount of current 

     2) Keep the job clean and keep the electrode at a proper angle. 

     3) Use deep penetrating electrode 

 

7) What is undercut defect? 

A. This defect is reverse to the overlap defect.  In this defect, deep slots are left behind in the 

joint. 

 

8) What are the causes of undercut defect? 

A. 1) Wrong electrode angle and high current 

     2) Long arc and wrong polarity 

     3) Large crater 

 

9) What are the remedies of undercut defect? 

A. 1) Do  not allow to spread the length of arc and the crater 

     2) Do not use damp electrode 

     3) Keep the electrode angle proper. 

 

10)  What is meant by inclusion defect? 

A. The presence of foreign materials in the weld metal is called inclusion defect. 

 

11) What are the causes of inclusion defect? 

A. 1) Improper edges preparation 

     2) Fast freezing of the molten metal 

     3) Lengthy arc. 

 

12) What are the remedies of inclusion defect? 

A. 1) Do  not allow to freeze the weld metal fast. 

     2) Keep the electrode angle proper 

     3) Use higher voltage range 

 

13) What is blow-hole defect? 

A. Large sized holes left behind in the weld bead arc called blow-holes. 

    These are produced due to gas bubbles. 
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14) What are the causes of blow-hole defect? 

A. 1) Use of damp or rusty electrodes 

     2) Use of a long arc 

     3) Lack of welding properties in the main metal 

15) What are the remedies of blow-hole defect? 

A. 1) Use high quality electrodes 

     2) Use proper arc 

     3) Use proper welding technique 

 

16) What is penetration defect? 

A. Insufficient approach of weld metal into the job is referred as incomplete penetration. 

 

17) What are the causes of incomplete penetration? 

A. 1) Improper edges preparation 

     2) Low current 

     3) Wrong welding technique 

 

18) What are the remedies of incomplete penetration? 

A. 1) Keep sufficient gap between the two edges of the joint to be made 

     2) Use proper amount of current 

    3) Move the electrode slowly 

 

19) What is crack defect? 

A. The development of a crack in the weld metal is referred as „crack‟ defect. It may be external 

or internal type. 

 

20) What are the causes of crack defect? 

A. 1) Incomplete penetration 

     2) Improper selection of welding technique 

     3) Improper edge preparation 

 

21) What are the remedies of crack defect? 

A. 1) Use proper electrode weaving method for making a joint 

     2) The job should be pre-heated 

     3) Starting from mid point complete the welding towards both the ends. 

 

22) What is crater defect? 

A. The development of a pit at the end of a weld line is called a crater. In order  to eliminate this 

defect, the electrode should be kept on the weld line so long as the pit does not get filled 

completely. 

 

23) What is porosity defect? 

A. The formation of a number of small holes in the weld bead is called porosity defect. 

 

24) What are the causes of porosity? 

A. 1) The electrode is damp or its flux is broken 

     2) High current 

     3) Increase in the arc blow. 
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25) What are the remedies of porosity defect? 

A. 1) Use proper type of electrodes 

     2) Keep moderate arc length 

     3) Do not allow excessive warming up of the main metal 

 

26) What is lack of fusion defect? 

A. The defect due to which the main metal and the weld metal do not mix properly on account of 

insufficient melting is called lack of fusion defect. 

 

27) What are the causes of lack of fusion defect? 

A. 1) Improper length of arc 

     2) Use of wrong type of electrode 

     3) Improper heating up of the main metal 

 

28) What are the remedies of lack of fusion defect? 

A.1) Use high current for heavy plates 

    2) Use proper type of electrode 

    3) Keep moderate arc length 

 

15. REPAIRS TO LB SPRINGS: 

 

The following laminated bearing springs are used in Wagons: 

 

S.NO. LB SPRINGS USAGE CAMBER  DEFLECTION 

1 9 plated BVZC 234 + 6 -0 3.5 tones 

2 13 plated IRS-4 wheeler 75 + 6 - 0  10 tones + 7 

3 10 plated 8-wheeler 

sleeper carriers 

47 + 6 – 0 13.8 tones + 7 

 

REPAIRS: 

1) Incoming springs will be received from all bays are examined visually for defects like Top 

plate broken, key plate missing, Top plate eye broken and buckle broken. 

 

2) Visually found good springs are segregated and examined for “free camber”.  If camber is 

within the limits it will be sent to “Deflection testing machine”. If camber is lost the spring is 

sent for “Dismantling Section” 

 

3) The Dismantled plates and new plates are all kept in Oven and heated up to a temp of 840
0
C 

and then subjected to rapid cooling by quenching in furnace oil to get the desired metallurgical 

properties. 

 

4) The heat treated plates and buckles will be re-assembled and buckled and then the spring will 

be subjected for Deflection test. 

 

5) Finally the springs will be grouped as per the allowed tolerance. 

  

6) While fitting the LB springs on wagons there should not be any difference more than 13 mm 

in camber on 4-wheeler brake van and in a Bogie.  
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UNDER GEAR COMPONENTS OF A WAGON: 

 

1) Long pull rod 

2) Short pull rod 

3) Empty load box gear and connecting links 

4) Hand brake pull rod with gear box and wheels on both sides 

5) Bogie end pull rod 

6) Bogie bottom push rod 

7) Live horizontal lever 

8) Dead horizontal lever 

9) Empty tie rod 

10) Load tie rod 

11) Brake beam connecting link 

12) SAB and Control rod 

13) 4 numbers of brake beams for CASNUB 22 NLB Bogies 

14) 8 numbers of brake beams for CASNUB 22 WM Bogies 

15) 16 numbers of brake beam hangers for CASNUB 22 WM Bogies 

16) Horizontal lever bracket (big & small) 

 

       Write short notes on Empty Load Box? 
A. 1) it is a simple device connected to brake rigging of wagons to obtain two different brake 

         Leverage ration according to the load or empty condition of the wagon. 

    2) It consists of load empty box connected with levers and bell crank arrangement with a shaft  

        connected with a handle. 

    3) When the handle is set to empty position the empty tie rod is connected to the brake system. 

        The lever age is reduced.  Less brake power is obtained. 

    4) When the handle is set to loaded position it sets the load tie rod. Then leverage is increased  

         More brake power is obtained. 

    5) When the gross tonnage is above 42.5 tonnes the handle should be set to loaded position. 

 

JIGS AND FIXTURES: 

Jigs and fixtures are used to produce similar type of works by using special work holding and 

tool guiding devices. 

 

Jig: A jig may be defined as a device, which holds and locates a work piece and guides and 

controls one or more cutting tools.  The holding of the work and guiding of the tool are such that 

they are located in true position relative to each other. 

 

Fixture: A fixture is a device to hold and locate a work piece at the time of inspection or for 

manufacturing operation. The fixture does not guide the tool. 

 

Advantages of using jigs and fixtures: 

 

1) Elimination of marking and setting 

2) Producing identical parts 

3) Increasing production rate due to quick clamping and releasing 

4) Reducing fatigue in the operator. 
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Fundamental principles of jigs and fixtures: 

The following factors must be considered in designing of Jigs and Fixtures: 

1) Location 

2) Loading and unloading 

3) Clamping 

4) Motion economy 

5) Ejection of machined parts 

6) Strength and rigidity 

7) Tool guidance 

8) Safety 

 

 

DIFFERENTIATE BETWEEN JIGS AND FIXTURES: 

 

S.NO. JIGS  FIXTURES 

1 The device can guide the cutting tool 

used as well as gripping the job. 

The device can only be used for 

gripping a job 

2 A job doesn‟t require any marking 

when gripped by a jig 

The job may require marking when 

gripped by a fixture 

3 The device is used during drilling, 

reaming and tapping operations 

The device is used during turning, 

milling and shaping operations 

4 The device can be fitted on the 

machine bed but can be used while 

holding by hand 

The device can only be used by 

fitting it on a machine bed due to its 

heaviness 

 

CUTTING SPEED: 

The linear speed at which a work piece moves past, is known as cutting speed.  Surface speed of 

circular cutters used in miling, drilling, grinding, boring etc. and surface speed of circular work 

pieces used in turning, is practically similar to cutting speed. 

 

Therefore, cutting speed =   πDN metres per minute 

                                             1000 

Where, D = Effective diameter of circular cutter or circular work piece in mm 

             N = Revolutions per minute (R.P.M) of spindle 

 

Factors which affects the cutting speed of a work piece are: 

1) Cutting tool material 

2) Material to be cut 

3) Type of cut 

4) Condition of machine 

 

FEED: 

 

The  rate at which the tool advances on a work piece is known as feed.  Feed is generally 

expressed in mm per revolutions.  Feed in some cases may also be expressed in mm per minute. 

 

Feed in mm per minute = Feed in mm per revolution x N 
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TYPES OF LUBRICANTS: 

 

Def: The lubricants are classified into two general groups 

1) Liquid lubricants 

2) Semi-liquid and  

3) Solid lubricants 

 

LIQUID LUBRICANTS: 

The liquid lubricants can be sub-divided as: 

a) Mineral oil: Mineral oils are composed of hydrocarbons of different structures and molecular 

weights. They are mainly paraffin, naphthalene and aromatics 

b) Fatty or Vegetable oil: Fatty or vegetable oils are the first choice as friction reducing materials 

under high pressure and are extensively used in boundary lubrication. 

c) Synthetic oils: Synthetic oils are the products of polyalkylene glycols and their derivates. 

 

SEMI-LIQUID LUBRICANTS: 

Greases are semi-liquid lubricants with a higher viscosity than oils. These are employed for slow 

speed and heavy pressure operations like drawing, rolling and extrusion processes. 

 

SOLID LUBRICANTS: 

Graphite is the commonly used solid lubricant  

 

Other types of as follows: 

1) Crystalline solid 

2) Organic solid 

3) Soft metallic films 

4) Chemical coatings 

5) Polymer films 

 

Types of Machinery Lubricanting oil: 

 

Machinery lubricating oils are divided as follows: 

 

1. Spindle oil: This is mineral oil used mainly for the lubrication on high speed shafts in plain 

bearings running within very small clearances. 

 

2. Machine oil: It is mostly used in machines in which the oil is not re-circulated 

 

3. Hydraulic (or) Turbine oil: This oil has some qualities as the machine oil and in addition to 

that, they resist emulsification with water. 

 

4. Engine oil: These are intended for the lubrication of reciprocating steam and internal 

combustion engines and are very similar to the hydraulic oils. 

 

5.Gear oil: For the lubrication of gears a good engine oil is used and that is the Gear oil. 
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GRADES: 

 

The lubricant is available in the state of solid, thick and thin liquids.  The solid form is grease 

sold; by weight system i.e., in kilograms and the thin and thick liquids are sold in capacity i.e., 

litres, indicating the grades by numbers. 

 

GREASE: 

It is a solid oily substance prepared from animal fat, mixing with mineral oil etc. It is available in 

three classes such as hard grease, soft grease and liquid grease. 

 

HEAT TREATMENT PROCESS: 

 

1) What is meant by Heat Treatment? 

A. Heat Treatment is a method of changing the physical properties of a metal by a proper 

application of heat to obtain a desired property. 

 

2) What are the purposes of Heat Treatment? 

A. a) to produce hard surface on a ductile interior 

     b) To improve machinability 

     c) To improve mechanical properties like tensile strength, hardness, ductility etc. 

 

3) What are the various Heat Treatment processes? 

A.  Hardening 

      Tempering 

      Annealing 

      Normalizing 

      Carborizing etc. 

 

4) What is Hardening process? 

A. Hardening helps to increase the strength by changing the property to brittleness. 

     Process: 

    Heat the tool steel to a fixed temp of its upper critical point and allow it to cool suddenly  

    by quenching  it in water or oil. The quality of hardening depends upon the rate of sudden   

    cooling. 

    Purpose: 

    a) To enable it to cut off on the other metals 

    b) To resists wear 

    c) To increase the strength. 

 

5) What is Tempering? 

A. Tempering helps in reducing the brittleness property in a material. 

     Process:  

     Tempering is the process to decrease the property of brittleness to the cutting edge.  It is 

     Checked by colors. The quality of tempering depends upon the carbon content in the steel. 

     Purpose: 

     a) To relieve some of the hardness property 

     b) To have right structural conditions. 
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6) Write about Annealing process? 

A. Annealing induces softness in the material. 

     Process: 

    Heat the part to the upper critical temp and allow it in the furnace itself for cooling or insert  

    the heated job into dry ash, lime powder which has no moisture.  The result of softness  

    depends upon the rate of cooling such as time, temp and mass. 

    Purpose:    a) To soften the metal    b) To improve machinability 

 

    

 

SOME QUESTIONS ABOUT WELDING: 

 

1) What is a Butt joint? 

A. In this joint, two metallic sheet pieces are kept side by side and a strap or butt plate is placed 

     On the joint.  Finally, the rivets are fitted in double lap joint manner. 

 

2) What is a lap joint? 

A. It is used in all types of metallic sheets.  In this joint, the two sheet pieces are overlapped on  

     Each other upto a required limit and then brazing or soldering is done on the joint. 

 

3) What is a cramped joint? 

A. It is used in non-ferrous sheet jobs.  In this joint, comb like slots are cut on the two sheet  

     pieces then they are fastened and then brazed. 

   

4) How are the rivets fitted? 

A. a) Make a hole with a punch at the place to be riveted. 

     b) Clean the hole‟s mouth up to possible extent. 

     c) Tight the ends of the sheets by nut-bolts temporarily for easy working. 

     d) Insert rivets in each hole one by one and make a head of the tail side of each rivet by 

         hammering. 

     e) The rivets having a dia. Of more than 3/8” should be fitted after heating them. 

 

5) What is a grooved joint? 

A. In this joint, the two sheet pieces are bent in the hook shape then they are fastened and  

     hammered to make a firm joint. 

 

6) What is a locked joint? 

A. This type of joint is made in drums etc.  The edges of the sheet pieces to be joined are bent  

     to hook shape then they are fastened and then locked by a cross pane hammer. 
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16.‘5S’: 

 

1) What is ‘5S’ Techniques? 

 

A. „5S‟ is one of the Japanese techniques. It is basically a workplace management 

methodology which helps for improving working environment, human capabilities and 

thereby productivity. The work‟5S‟ represents the 5 discipline for maintaining visual 

workplace. 5S is workplace management to minimize the loss of time and unnecessary 

movements as well. It comprises 5 principles in making the organization highly 

efficient and effective those are:- 

 

I. Seiri (Sorting): 

 

1. Perform sorting activity at your workplace i.e., into wanted and unwanted things. 

2. Remove all the unwanted things that are at your workplace. 

3. Only keep those things that you need. 

 

II. Seiton (Set in order): 

 

1. Decide place for everything that you need. 

2. Give proper identification to it for ease of search. 

3. Keep everything at its defined place after use. 

4. Make sure every time that everything is at its place. 

 

III. Seiso (Shine): 

 

1. Always keep cleanliness at your workplace. 

2. Keep the tools always clean after its use. 

3. Areas should be properly marked or painted. 

 

IV. Seiketsu (Standardize): 

 

1. Define standard method/way of doing the work i.e; prepare standard operating 

procedure (SOP). 

2. Do the work in that method/way only. 

3. Maintain the discipline in your work. 

 

V. Shitsuke (Sustain): 

 

1.  Maintain consistency in the method of doing work. 

2.  Stick to the „5S‟ rules for proper workplace management. 

3. Encourage the participation of all for consistency in „5S‟ activities. 

4.  Perform „5S‟ activities periodically. 
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MODEL PAPER FOR OBJECTIVE QUESTIONS: 
 

1) BOXN Wagons are fitted with what type of axle load?  (     d ) 

a) 20.3 T b) 16.3 T  c) 16.25 T d) 22.9 T 

 

 

2) BP pressure to be recorded in the brake van of an Air brake train of 59 BOXN+1BVZC?

         (     b ) 

a) 4.8 sq.cm b) 4.7 kg/sq cm c)5.7 kg/sq.cm  d)4.6kg/sq.cm 

 

 

3) ROH of BOXN wagon is done once in?    (     a ) 

a) 18 months b) 22 months c) 21 months d) 20 months 

 

 

4) In an Air brake system the capacity of CR?    (     d ) 

a) 100 lts b) 6 lts  c) 0 lts  d) 5 lts. 

 

 

5) The condemning wheel diameter of BCN wheel is?   (      a ) 

a) 906 mm b) 925 mm c) 915 mm d) 860 mm 

 

 

6) Carrying capacity of BOXN wagon is?    (      b ) 

 a) 55 tones b) 58.3 tonnes     c) 56.2 tonnes d) 59.5 tonnes 

 

 

7) The inclination given on wheel flange is     (     a ) 

      a) 1 in 2.5 b) 1 in 20 c) 1 in 7.5 d) 1 in 3.5 

 

 

8) While testing Air Brake formation, the leakage on the formation should 

      Not exceed?        (    b    ) 

 a) 0.4 sqcm. b) 0.25kg/sq.cm/min   c) 0.1  d) 0.5 

 

 

9) The maximum pressure that can be built up in a brake cylinder of 

      BCN wagon is?       (    c     ) 

 a) 3 kg/sqcm  b) 2.5 kg/sqcm c) 3.8 kg/sqcm        d) 5 kg/sq.cm 

 

 

10) Empty load lever to be set in loaded position when gross load is  (     b    ) 

     a) 25 T  b) 42.5 T  c) 50 T  d) 60 T 

 

11) Brake adjustment on CASNUB bogie is to be done for every reduction 

      In wheel dia of?       (     c    ) 

    a) 20 mm b) 28 mm  c) 18 mm d) 13 mm 
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12) Auxiliary Reservoir capacity in wagon stock?   (     b    ) 

 a) 150 lts b) 100 lts  c) 200 lts d) 450 lts 

 

13) Air Brake Train pipe diameter in goods stock?   (     a     ) 

    a) 32 mm b) 25 mm c) 50 mm d) 36 mm 

 

14) No. of gauges prescribed to check CBC is?    (      d    ) 

 a) 9  b) 10  C) 7   D) 12 

 

15) Two tonne are how many kgs?     (      b     ) 

     a) 100 kgs b) 2000 kgs c) 1000 kgs d) 1500 kgs. 

 

16) One inch equal to how many mm?     (     d     ) 

 a) 24.5 mm b) 23.5 mm c) 2.54 mm d) 25.4 mm 

 

17) Rail wheel factory ( wheel and axle plant) situated at?  (      a     ) 

 a) Yelahanka b) Bangalore c) Chittaranjan      d) Patiala 

 

18) What gauge is used to measure wheel defect?   (      d     ) 

 a) Wheel gauge     b) Broad gauge    c) Tyre guage  d) Tyre defect gauge 

 

19) Which tool is used to measure wheel diameter?   (      a     ) 

 a) Outside caliper b) Inside caliper c) Screw Gauge     d) Wheel gauge 

 

20) What is the distance between two rails of a B.G track ?  (      b    ) 

 a) 1000 mm b) 1676 mm c) 1766 mm d) 1600 mm 

 

21) Wheel base for BOXN is?      (      b     ) 

 a) 12000 + 6 b) 2000 + 5 c) 1266 + 2 d) 2430 + 6 

 

22)Wheel tread is provided with how much taper?   (      d     ) 

   a) 1 in 30 b) 1 in 25 c) 1 in 12 d) 1 in 20 

 

23) BOXN wagon is provided with which type of coupler?  (      b    ) 

 a) BT CBC b) HT CBC  c) NT CBC  d) MT CBC 

 

24) Piston stroke of BOXN wagon on empty    (      c    ) 

 a) 75 + 10 mm b) 95 + 10 mm c) 85 + 10 mm d) 60 + 10 mm 

 

25)Indian railways have how many zones?    (      a     ) 

 a) 16 b) 9 c) 10 d) 15 

 

26)The body of the BOX wagon rest on the    (      a     ) 

 a) Centre pivot  b) Carriage c) Back pivot   d) Wheel 

 

27) Leakage in AR can be arrested by?     (      a     ) 

 a) DV isolating cock  b) Cylinder c) Nozzle d) Washer 
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28) Length over coupler faces of BOXN?    (      d    ) 

 a) 15782mm b) 15429 mm c) 14450 mm d) 10713 mm 

 

29)  In a CASNUB 22 NLB bogie the 22 indicates?   (     c     ) 

 a) Year built b) Trolley number c) Axle load d) Tare weight 

 

30) The function of EM pad in CASNUB Bogie?   (     c     ) 

 a) Cushioning b) Smooth running c) Reduces flange wear 

 d) Increases buffer height 

 

31) The function of cut off valve in C3W distributor valve  (      a     ) 

 a) CR charging b) AR charging c) BC release d) BC charging 

 

32) The empty load device handle can be set when gross load exceeds (      d     ) 

 a) 25.5 t b) 58.8 t c) 40.5 t d) 42.5 t  

 

33) The function of AR is ?      (      c     ) 

 a) Charges DVb) Charges CR c) Charges BC d)Charges BP 

 

34) The root opening in square butt welding is given to   (      c     ) 

      a) Keep the job in alignment 

      b) Control the distortion 

      c) Obtain penetration 

      d) Maintain correct dimension 

 

 35) The term used to indicate amount of current flow in a circuit is called  

           (       b     ) 

a) Volt       b) Ampere c) Ohm d) Farad 

 

36) During overhead arc welding it is more convenient to use  (       a     ) 

      a) Welding goggles  b) Helmet 

 c) Hand screen  d) Sun glasses 

 

37) Fluxes used for gas welding are available in various forms.  Which one of the  

      Following is not a form of flux?     (       a      ) 

  

a) Coil b) Powder c) Paste d) Liquid 

 

38) Which one of the defects in arc welding is caused by higher current? (     b     ) 

 a) Overlap b) Undercut c) Blow holes d) Slag inclusion 

 

39) Which type of flux covered electrode is used to fusion welding of cast iron (     d    ) 

 a) Basic type flux covered 

  b) Rutile type flux covered 

 c) Cellulose type flux covered 

 d) Iron oxide type flux covered 
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40) The angle of torch to the work in rightward welding technique in gas welding 

           (       b    ) 

a) 30 -40
0
 b) 40-50

0
 c) 50 – 60

0
 d) 60 - 70

0
 

 

41) Cutting blowpipe is made out of      (       b     ) 

 a) Copper b) Brass c) Aluminium d) Bronze 

 

42) Which one of the following items is used to conduct the current between return cable 

      to workpiece?         (      c     ) 

a) Electrode holder  b) Welding cable 

b) Earth clamp   d) Socket. 

 

43) When drilling cast iron, the coolant should be    (       a     ) 

 a) Dry air   b) Kerosene 

    c) Machine oil   d) Soft water 

 

44) Which among of the following is a indirect measuring tool   (       a     ) 

 a) Inside caliper  b) Vernier Calliper 

   c) Vernier bevel potractor d) Inside micrometer 

 

45) „V‟ blocks are available in the grades of     (      d      ) 

 a) 0 and 1   b) 1 and 2 

 c) A1 and A2   d) A and B 

 

46) The commonly used standard length of hacksaw blade is   (       d     ) 

 a) 100 mm   b) 150 mm 

 c) 200 mm   d) 300 mm 

 

47) Taps are resharpened by grinding      (       a     ) 

 a) Flutes   b) Threads 

 c) Diameter   d) Relief 

 

48) Crane hooks are generally made of      (      a      ) 

 a) Wrought iron  b) High carbon steel 

  c) Cast steel   d) Cast iron 

 

49) While machining cast iron, the coolant should be    (      a      ) 

 a) Dry air   b) Kerosene 

 c) Machine oil   d) Soft water 

 

50) The angle which is less than 90 degrees is called as     (       b     ) 

 a) Obtuse angle  b) Acute angle 

 c) Right angle   d) None of the above 
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FILL IN THE BLANKS 

 

1) Max Buffer height for wagons is 1105 mm 

2) Minimum buffer height for wagons (in loaded condition) is 1030 mm 

3) Which laminated spring is used for IRS TK wagons 13 plated 

4) Wheel gauge for wagons 1600 + 2 mm – 1 

5) What is the difference of wheel diameters permitted between two wheel sets on IRS 4   

wheeler wagon?      25 mm 

6) Wheel defects can be checked with tyre defect gauge 

7) What is condemning limit for radius at the root of the flange (less root radius)       13 mm 

8) Condemning limit for sharp flange on wagons 5 mm 

9) Condemning limit for deep flange is 35 mm 

10) Hollow tyre of wheel tread is 5 mm 

11) Condemning limit of thin flange on freight stock is 16 mm 

12) When oil oozing noticed in between wheel seat and axle it is called loose axle 

13) When pull rod is grazing on axle forms the Notched axle 

14) Brake gear should be adjusted for every 18 mm reduction in wheel dia on BOXNwagons. 

15) The functioning of DV is tested with Single Car Test Rig for a singe wagon/Coach. 

16) The sensitivity pressure of DV is 0.6 kg / sq.cm ( BP pressure dropping) the brake should 

apply within 6 sec 

17) The insensitivity pressure of DV is 0.3 kg/sq.cm ( Drop of BP pressure) at which the 

brake should not apply within 60 seconds 

18) The distance between adjuster tube and the mark on the spindle towards its end is called 

„SAB‟ „E‟ dimension 

19) SAB „E‟ dimension for BOX wagon is 555 to 575 mm and should not be less than  

480 mm 

20) When „E‟ dimension of SAB decreases it indicates brake block work, Worn out wheels, 

pins and bushes. 

21) The mark „S‟ on end body of BCNA/BOXN denotes the sheet surface is shot/grit blasted 

before painting by manufacturer. 

22) Codal life of wagon is 35 years 

23) The algebraic difference between the minimum limit of size and corresponding basic size 

is called Tolerance 

24) The least count of a metric vernier caliper = 0.02 mm 

25) Gun metal is an alloy of Copper, Zinc and Tin 

26) Coarse pitch blade are used to cut the Plastic and Rubber 

27) Third type of taps are used to finish the threading in a hole. 

28) The plug gauge with GO and NOT GO ends on the same side of the gauge is known as 

Progressive plug gauge 

29) The property of metal which help to draw the metal into sheets is known as Malleability. 

30) Jig is a device which holds and locate the workpiece to the job. 

31) The most suitable chisel inclination for chipping copper is 29.5
0
 

32) For welding the brass oxidizing type of flame is used.  

33) Radial drill machine is used for drilling in heavy jobs.  

34) Tap is used to cut internal threads in a hole or pipe etc. 

35) Tap handle is used to drive a hand tap. 

36) Screw driver is used to tighten and unscrew various screws. 

37) Plier is used for gripping small jobs and for cutting and bending the wires.  
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38) Side cutting plier is used for cutting electrical wires. 

39) Spanner is a hand tool which is used to tighten or unscrew the nut bolts. 

40) Strap wrench is also used for turning pipes  

41) Chain wrench is used for turning large dia pipes 

42) Hammer is used in assembling and dismantling machines by applying a blow wherever 

necessary. 

43) Vice is used for gripping a job during machining, filing, drilling or milling operation. 

44) The body of a vice is made of cast iron and its jaws are made of tool steel. 

45) Tool maker‟s vice is used for gripping non-ferrous jobs under filing etc. 

46) The angle formed by the two sides of a thread at its root is called the angle of thread. 

47) The straight distance covered by a nut or bolt in one rotation is called the lead of a 

thread. 

48) The number of threads per inch is referred as the number of threads 

49) The difference of the high and low limits is called tolerance 

50) The relaxation allowed on the basic size of a job in the production process is called limit. 

51) The maximum relaxation allowed on the basic size of a job is called high limit 

52) The minimum relaxation allowed on the basic size of a job is called low limit. 

53) The difference between basic size and actual size is called deviation. 

54) Rivet is a small device which is used to join two metallic sheets 

55) The temperature at which an  oil starts to evaporate is called flash point 

56) The temperature at which oil vapours start to burn is called fire point. 

57) The temperature at which an oil starts to freeze is called its pour point. 

58)  A lubricator is a device which is used to lubricate machine parts.   

 

State TRUE or FALSE in case of FALSE statement, correct the statement: 

 

1) The ring gauges are used to check the outer diameter of the job  (   True    ) 

2) Drill bits are made of High Carbon steel     (   True    ) 

3) The degree of looseness and tightness in matting parts is called fit  (   True    ) 

4) The tool used to withdraw a drill from its sleeves is called drill puller (  False     ) 

5) Center head of the combination set is used for finding the angle of taper (  False     ) 

6) Gear drives are positive drives      (  True      ) 

7) Joining metal components together using rivets is categorized as a semi 

Permanent fastening        (   True     ) 

8) A tripod is a device used for moving machines from one place to another (   False   ) 

9) A Scraper can be directly used after grinding     (   False   ) 

10) Jigs and fixtures are best suited for manufacturing a single piece in 

Workshop         (   False  ) 

 

* NOTE: 

 

INSTRUCTORS OF BTC should develop and prepare more and more objective questionnaire 

from all the subjects as per the percentage of objective questions allowed.   

 

                                                                   … THE END… 
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