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OBJECTIVE TYPE QUESTIONS

In the following type of layout, product remains fixed and the operations
facilities move around the product:’

(a) Functional type (b)Fixed Position (c) Line type (d) Group layout
Continuous production can be carried out in:

(a) Functional type (b)Fixed Position (c) Line type (d) Group layout
Productivity is the ratio of:

(a) Input divided by output _.(b) Oytput divided by input

(c) Output divided by sum of input and output (d) Nene of the above
Factories Act is linked with the year:

(a)1950 (b)1948 (c) 1956 (d) 1947

Body. centered cubic lattice contains: _ ~

(a) l4atoms (b)%atoms _(c)l2atoms (d) 8 atoms
Which of the following properties pertain to cast iron?

(a)Resistance (b)Ductility

(c) Wear resistance ~ {d)Toughness

In steel, pearlite phase is fma_de*up of alternate layers of:
(a) Ferrite and martensite . (b) .Ferrite and cemantite

(c) Martensite and cementite  (d) Cementite and bainite

In which of the following types of steel, carbon content. is highest?
(a) Hypo-eutectic steel (b)Eutectic steal

(¢) Hyper-eutectic steel {d)Miid steel

Which type of iron is.the magnetic allotrope of iron? ‘

(@a (b} @y (d)3d -
Brinell hardness tester uses a hardened steel ball of size.

{a@)5mm (b) 10 mm_ (c) 15 mm (d)20 mm .
Which type of steel is widely used fro rails of a-railway track?
(a)Mild (b)High Carbon (c )Silicon {d)Nickel

Hooke's law is obeyed by every magerjal | i
(a) Within plastic limitt =~ . ..(b) Within yleld polm P

(c) Up to limit of proportionality (d) None of the above.

. Which type of . alloy does net contain copper?

(a)German silver - . . .. (b)Muntz metal | .

JAe)Gunmetal .0 - . (d)White mgtal
. What does good impact strength indicate?

(a) Good ductility . ,; - - {b) Good wear resistance . .
(c) Good wear resistance. .. -{d) Good fatigue. behaviour

L
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15. Brinell hardness number (BHN) is expressed by the equation

2P
(@) BHN=
o ADD-ND -d*
() BHN- 27
xD-DJD* - &*
2P
(¢) BHN=
7D - D -d?
(d) BHN= 2P
m(D-ND* -d*
16. Austenite is solid solution of carbon in iron type:
(@a (b) B ©y (d)8

17. Which type of the following alloy has exceflent resistance to acids?
(a)Permalloy (b)Constantan (c JHastelioy  (d)Monel metal
18. Which type of the following characteristic can be attributed for gold”

(a) Ferro-electric o " (b)Ferro-magnetic

(c) Dia-magnetic ' (d)Para-magnetic I
19. Annealing of white cast iron is done to obtain ' o

(a) Wrought iron (b) Spheroidal iron

(¢) Noduiar iron ' (d) Malieabie iron

20. Depth of hardness of steel increases by addition of
(a) Silicon (b) Cliromium (c) Vanadium (d) Nicke!
21. Hardness of martensite on Rockwelt C scale is
(a) 45 Re (b) 50Rc (c) 58 Rc (d) 65 Re
22. The hardest known material is:
(a) Cemented carbide (b) Ceramic (c) Diamond (d) Alioy
23. High speed steel contains:
(a) 18% tungsten, 4% chromium, 1% vanadium
(b) 18% tungsten, 4% vanadium, 1% chromium
(c) 18% tungsten, 8% nickel, 1% manganese
(d) 18% tungsten, 4% manganese, 1% nickel
24. Cupola is used for production of the following material
(a) Mild steel (b) Pig iron (¢} Cast iron (d) Wrought iron
25. Ball bearings are generally made of -
(a) Grey cast iron ' (b) Carbon chrome steel
(c) Stainless steel (d) Carbon steel
26. The corrosion resistance property of stamless steel is due to the presence
of:
(a) Manganese (b) Chromium (¢) Cobalt (d) Siilcon
27. Heat treatment is necessary on the following steéel components'
(a) Castings (b) Forgings (¢) Rolled parts (d) All the above
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OBJECTIVE TYPE QUESTIONS QA3

Which type of surface hardening process gives maximum hardness for steel?
{(a) Pack hardening (b) Nitriding
(c) Cyaniding (d) Induction hardening
Selection of heat treatment process depends on
(a) Chemical composition of metal
(b) Recrystallization temperature of metal
(c) Critical temperature of metal
(d) Structural changes required
Which one of the following is not a heat treatment process
(a) Annealing (b) Tempering (c) Sintering (d) Cyaniding
At room temperature, ferrite has a
(a) Cubic structure (b) BCC structure
(c) FCC structure {d) CPH structure
The main constituent of 0.8% annealed steel is
(a) Ferrite (b) Cementite (c) Martensite (d) Pearlite
The main constituent of 0.8% hardened steel is
{a) Cementite (b) Martensite (c) Ledebrite (d) Sorbite
The hardness of a component is reduced considerably by
{a) Annealing (b) Harden:ng (c) Tempering (d) Stress relieving
Mild steel is also know as '

{(a) High carbon steel (b) Medium —carbon steel
{(c) Low-carbon steel (d) Alloy steel

Delta iron is stable

(a) At room temperature (b) Above melting point

(c) Between 910 and 1410°C  (d) Between 1410 and 1539° C
Ferromagnetic alpha iron transforms to paramagnetic alpha iron at the
following temperature on heatin§ _
(@) 723°C  (b)777°C (c)910°C (d) 1400°C

Eutectoid steel contains the following amount of carbon

{a) Less than 0.3 % (b) 0.3-0.6% (c) 0.8% (d) 1.2-2.0%
Corrosion resistance of steel is increased by adding

(a) Manganese and nickel (b} Chromium and tungsten
(¢) Chromium and nickel {d) Chromium and vanadium
Cementite consists of

(a) 13 percent of carbon and 87 percent ferrite

(b) 13 percent cementite and 87 percent ferrite

(¢)13 percent ferrite and 87 percent cementite

{d) 6.67 percent carbon and 93.33 percent iron

Steel with 0.8 percent carbon and 100 percent pearlite is calied
(a) Eutectoid steel . {b) Hypo-eutectoid steel

{c) Hyper-eutectoid steel {d) None of these

The essential constituent of a hardened steel is

(a) Pearlite (b) Austenite (c) Martensite (d) Troostite (e) Sorbite



4QA ELEMENTS OF WORKSHOP TECHNOLOGY

43. The property of a material by virtue of which it can withstand or support
an external force or load without rupture, is known as '
(a) Malleability (b) Plasticity (c) Toughness (d) Brittleness
44. The creep is that property of material by virtue of which
(a) It fails at a stress below the yield point stress, when the material is
subjected to repeated stress.
(b) It undergoes a slow and permanent deformation at constant stress
(c) it will fracture or break without any appreciable deformation
(d) It stores energy and resists shock and impact loads
45. Which of the following is a non-destructive test?
{a) Tensile Test {b)Ultrasonic test
{c) Compression test (d) Creep test
46. In a radiographic test for the detection of internal defects
(a) Ultrasonic vibrations are transmitted to the surface of the component.
(b) Some coloured liquid is sprayed on the surface of the component.
(c) X-rays or gamma rays are passed through the component.
(d) A special equipment known as magnaflux is used
47. The melting point of iron is the lowest for
(a) Low carbon steel (b} high carbon steel
(c) Cast iron {d) Wrought iron
48. Pearlite is a combination of
(a) Ferrite and iron graphite  (b) Ferrite and cementite
(c) Ferrite and austenite (d) Cementite and gamma iron
49. The minimum amount of carbon in gray cast iron is
(a) 0.6%  (b)0.8% {€)2.5% {d) 4.3%
50. In gray cast iron, carbon is present in the following form

(a) Free carbon {b) flakes -

(c) Cementite . (d) Nodular aggregates of graphit
31. in malleable iron, carbon exists in the following form

(a) Free carbon (b) Flakes

(c) Cementite ' (d) Nodular aggregates of graphite
52. Balls used in ball bearings are made of

(a) Carbon-nickel steel (b) Carbon-tungsten steel

(c) Carbon-tungsten steel (d} Carbon-vanadium steel

53. Nitriding does not have the objective of:
(a) To increase wear resistance (b) To refine grain size
(c) To increase surface hardness (d) To increase fatigue limit
54. The following metal does not contain tin as an atloying element:
(a) Babbit Metal (b) White metal
(¢) Phosphor bronze (d) Solder
55. Steel can be hardened quickty by
(a) Carburising (b) Cyaniding (c) Induction hardening (d) Nitriding
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OBJECTIVE TYPE QUESTIONS QAS

Which of the foltowing hardening processes is not generally used for
steels?

(a) Nitriding (b) Cyaniding

(c) Age hardening (d) Induction hardening
Presence of sulphur in cast iron _

{a) Promotes oxidation (b) Retards fluidity

{c) Promotes brittleness (d) All of the above

By adding which of the following, corrosion resistance of steel is
increased?

(a) Tungsten and vanadium (b} Aluminium and zinc

(c) Chromium and nickel (d) Nickel and molybdenum

What is the product of cupola? :

(a) Wrought iron (b) Cast iron (¢) Mild steel (d) Pig iron

Which of the following metal is having maximum malleability?

(a) Zinc (b) Copper (c) Lead (d) Wrought iron

The most important element which controis the physical properties of
steel:

{a) Chromium (b) Vanadium (c) Carbon (d) Tungsten

Which of the following heat treatment processes can harden a small
selected portion of the job?

(a) Nitriding (b) Cyaniding

(c) Pack hardening {d) Flame and induction hardening
Steel is primarily designated

(a) According to tensile strength  (b)According to carbon content

{¢) According to alloying elements {d) According to iron content

. Which of the following test is non-destructive?

(a) Impact (b) Charpy (c) Radiography (d) Tensile

What is hardenability of steel?

{a) Ability to withstand shocks

(b) Property which determines the depth of the hardened zone induced
by quenching

{c) Ability of steel to resist abrasion, wear and penetration.

(d) All of the above

. How can be recrytallisation temperature be lowered?

(a) By working at lower temperature (b) By grain refinement

(c) By purification of metal (d) All of the above
Babbit metal is an alloy of

(a) Cuand Zn (b)Snand Cu

(c) Sn, Cuand Sb. " (d)Sn, Cu, Sb and Pb

Which of the following alloying elements help improve corrosion
resistance of steels?

(a) Nickel and chromium (b)Chromium and vanadium
(c) Molybdenum anc%, chromium (d)Nicke! and molybdenum
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69. In blast furnace the following is used as fuel:
(a) Producer gas (b) Coal (¢) Coke (d} Diesel
70. The components which are cold worked are generally subjected to
(a) Hardening (b) Tempering (c) Normalising (d) Annealing
71. Which of the following is an object of annealing?
{a)To remove internal stresses and machinability
(b)To refine grain structure
{c)To soften the metal
(d)All of the above
' 72. By which of the following processes, steel pipes are generally
manufactured?
(a) Cold working process (b) Extrusion process
(c) Electroforming process (d) Machining procéss
73. Annealing of components is done to increase '

(a) Hardness (b) Wear resistance

{c)Machinability (d) Fatigue resistance
74. How are cast irons generally specified?

(a) By Hardness (b) By tensile strength

{€) By percentage iron (d) AH of the above.
75. Structural sections such as rails, angles, I-beams are made by
{(a) Hot rolling (b} Hot drawing {c} Hot piercing {d) Hot extrusion
76. A two-high rolling mill consists of two rolls which rotate
(a) At the same speed and in the same direction
{b) At the same speed but in opposite direction
(c) At different speeds and in the same direction
(d) At different speeds and in the opposite direction
77. Cold working of metal increases :
(a) Tensile strength (b) Yield strength (c) Hardness (d) All of these
78. The process of increasing the cross-section of a bar at the expense of its
length is called
{a) Drawing (b} Upsetting (c) Spinning (d) Peening
79. The process of decreasing the cross-section of a bar and increasing its
length is called
{a) Drawing down (b) Upsetting  (c) Spinning (d) Peening
80. Which of the following properties should high speed steel possess?
(a) Wear resistance {b) Hardenability )
(c) Toughness {d) Both (a) and (b) above
81. For high energy rate forging the following statement is not correct:
(a) They can be used to form powered metal forms.
(b) The gas drives the ram for the impact. .
(c)Up to a high tolerance of + 0.25mm can be achieved.
(d)These machines are very expensive to operate.
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OBJECTIVE TYPE QUESTIONS QA7

An important product manufactured by rolling is
(a) Rollers (b) Tubes (c) I-section (d) Metal rolls
Long wires are made by

(a) Swaging (b) Rolling (c) Drawing (d) Extrusion
External screw threads can be produced by:

(a) Casting (b) Shaping (c) Milling (d) Rolling

Collapsibie toothpaste tubes are made by ........ process
{a) Injection moulding (b) Indirect extrusion
(c) Direct extrusion (d) Impact extrusion

Stretch forming is the process of

(a)Forging (b) Cold rolling (c} Extrusion (d) Cold drawing
Hammers used in fitting shop are made of

(a) Wrought iron (b) Low-carbon steel

(c) Medium-carbon steel (d) High carbon steel

Stee] balls are manufactured by:

(a) Machining  (b) Spinning  (c) Casting (d) Cold heading
Afiter cold forming, stee] balls are subjected to

(a) Electroplating {b) Normalising

(c) Tempering (d) Stress relieving

The most suited press for coining and embossing is:
(a) Hydraulic press {b) Rack and pinion press
(c) Toggle press (d) Knuckle joint press

Injection moulding is the ideal method of processing
(a) Non-ferrous alloys {b) Thermosetting plastics

(c) Plastics

(d) Thermoplastics

Important property for the material to be successfully extruded is

(a) Elasticity
(c) Ductility

{b) Plasticity
{d) Durability

The fullers are used

(a) For finishing flat surfaces

(b) For necking down a piece of work

(¢) For punching a hole

(d) To finish the punched hole

Which of the following materials can be forged?
(a) High speed steel {b) Wrought iron

(c) Cast iron

(d) Mild iron

Which of the following processes makes seamless tubes?
(a) Cold rolling (b) Piercing (c) Plug rolling (d) Forging
Hardness of carbon tool steels is increased when alloyed with:

(a) Silicon

{b) Tungsten (c) Manganese (d) Chromium and vanadium
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97. Regarding thermosetting plastics, which of the following statements is correct?
(a) They are produced on synthesis basis
(b) They permanently set with heat and can not be deformed when again
subjected to heat
(c) They soften on application of heat and can be moulded again.
{d) None of the above.
98. The following is not classified as a drop hammer during forging:
{a) Board hammer.
(b) Hot hammer.
(c) Air-lift hammer.
(d) Power drop hammer.
99. For Press forging which of the statement is correct:
(a) Press forging is done with the help of hammer.
{b} Smal parts like rivets, bolts can not be produced.
(<) Shape of product is accurate. '
(d) Cannot be used for mass production,
100. The material of pattern is used in investment casting:
(a) Wooden (b) Wax (c) Metal (d) Any of the listed.
101. High energy rate forming process is:
(a) Upsetting (b) Explosive fabrication (c) Rolling (d) Forging
102. In arc welding, arc is created between the electrode and work by
(a) Contact resistance (b) Flow of voltage
(c) Flow of current (d) Electrical energy
103. In resistance welding, pressure is released
(a) During heating period (b) After the weld cools
(c) No pressure is applied (d) None of the above
104. Which of the following processes uses the non-consumable electrode?
(a) TIG welding (b) Laser welding
{c)} MIG welding {d) Plasma arc welding
105. Material used for coating the electrode is called
(a) Flux (b) Slag (c) Protective layer (d) Deoxidiser
106. The welding process in which two pieces to be joined are overlapped
and placed between two pointed electrodes is:

(a) Seam weiding (b) Resistance welding
(c) Projection welding (d) Spot welding
107. Which of the following gases are used in Tungsten inert gas welding?
(a) Helium and neon (b) Hydrogen and oxygen
{c) Argon and helium — {d) Carbon dioxide and hydrogen

108. Preheating is essential in welding

(a) Aluminium (b) Copper (¢} Cast iron (d) Stainless steel
109. The temperature, in arc welding, is of the order of

(a) 3000° C (b) 4000°C (c) 5500° C (d) 7000° C
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In electric resistance welding, voltage required for heating is
{a) 1to 5 volis (b) 6 to 10 volts
{c) 11 to 20 volts (d) 50 to 100 volts
Seam welding is a
(a) Arc welding (b) multi-spot welding process (c) continuous spot
welding process (d) process used for joining round bars
In arc welding, the electric arc is produced between the work and the
electrode by
(a) Voltage (b) Flow of current
(c) Contact resistance (d) All of these
The Consumable electrode is used in
(a) Carbon arc welding (b) Submerged arc welding
(¢) TIG arc welding (d) MIG arc welding
In TIG arc welding, the welding zone is shilded by an atmosphere of
(a) Hydrogen gas (b) Oxygen gas (c) Helium gas (d) Argon gas
Upon which of the following parameters does the current intensity in
arc welding depend?
(a) Stability of arc (b) Electrode diameter (c) Gap between the
electrodes and parent metals (d) Thickness of parent metals.
in the following type of welding process heat is produced for welding
by chemical reaction:

(a) Resistance welding (b) Thermit welding

{c) Forge welding {d) Gas welding.

In case of submerged arc welding, the electrodes upto ......... diameter
maybe used.

(a)30 mm (b} 20 mm (¢) 15 mm {d) 12

In this type of welding two non-consumable electrodes are used.
(@ MIG (b) TIG (c) Atomic hydrogen {d) Submerged arc
For gray cast iron, which of the following welding methods is
preferable?

(a) MIG (b) Submerged arc (c) Gas flame {d) Electric arc
Due to which of the following reasons, no flux is used in atomic
hydrogen welding?

() The burning hydrogen shields the molten metal

(b) Two electrodes are coated which gradually release the flux
(¢) The filler rod is coated with flux

(d) One of two electrodes is coated which releases the flux
Thermit, used in thermit welding, is a mixture of

(a) Charcoal and iron oxide '

(b) Charcoal and aluminium

(c) Iron oxide and aluminium

(d) Charcoal, iron-oxide and aluminimum
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122. The oxy-acetylene gas used in gas welding produces a flame
temperature of
(a) 1800° C (b) 2100° C (c) 2400° C (d) 3200° C
123. Acetylene gas is stored in cylinder in
{a) Solid form {b) Gaseous form (c)liquid form (d) any one of these
124. Most of the oxy-acetylene welding is done with
(a) Neutral flame (b) Oxidizing flame
{c) Carbursing flame  (d) All of these
125. The maximum flame temperature occurs
{2) At the outer cone : (b) At the inner cone
{c¢) Between the outer and inner cone (d} At the torch tlp
126. A neutral flame is obtained by supplying
(a) Equal volumes of oxygen and acetylene
(b} More volume of oxygen and less volume of oxygen
(c) More volume of acetylene and less volume of oxygen
(d) None of the above
127. Carburising flame is used to weld
{a) Steel, cast iron, copper, aluminium etc. (b) Brass and bronze
{¢) Hard surfacing materials such as satellite (d) All of the above
128. A LASER welding finds widest applications in
(a) Electronic industry (b) Heavy industry
(c) Structural work {d) None of the above
129. Weld spatter is a :
{a) Catalyst (b) Welding defect (c) Flux (d) Welding technique
130. TIG welding is best suited for welding
{a) Silver (b} Mild steel (c) Aluminium {d) Stainless steel
131. Projection welding refers to:
(a) Pressure welding (b) TIG welding
{c) Submerged welding (d) Resistance welding
132. [n MIG welding, metal is transformed in the form of

{a) Molecules (b} Molten drops

{c) Weld pool (d) A fine spray of metal
133, Acetylene gas is generated from

(a) Calcium (b) Carbon

{c) Calcium carbonate " (d) Calcium carbide
134. In which of the following welding processes, electrode gets consumed?

(a) TIG Welding (b) Resistance welding
{c) Thermit welding (d) Arc welding

135. Which of the following statements about submerged arc welding’ is
correct?

{a) Arc is submerged is molten metal bath
{b) Arc is maintained under a blanket of flux
{c) There is no arc in actual (d) None of the above
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In case of neutral flame, oxygen to acetylene ratio is

(a) 0.6:1.0 (b) 1:1 {c) 2:1 (d) 3:1

Neutral flame has zones of:.

(a) Two (b) Three (c) Four (d) Unpredictable

For the following reasons, welding of stainless steet is difficult?
(a) Formation of oxide film

(b) Melting point of stainless steel is very hlgh

(c) Fear of cracking

(d) Formation of rust

In arc welding the length of arc should be equai to

(a) Half the electrode diameter  (b) Electrode diameter

(c) Twice the electrode diameter (d) None of the above
Compared to oxyacetylene flame, temperature of oxy-hydrogen flame is:
(a) Less (b) Same (c) More unpredictable (d) Any of the above.
In gas welding, more commonly used flame is

{a) Less luminous (b} Equal luminous

{c)} More luminous (d) Any of the above

The type of welding best suited for joining two stainless steel foils of
thickness 0.1 mm is:

(@MIG (b)TIG (c)Plasmaarc (d)Gas

Stellite is the trade name for:

(a) Advanced ceramics (b) Ferrous cast ailoys

(c) Non-ferrous cast alloys (d) None of the above
Oxidizing flame is used to weld metals/materials like

{a) Copper and brass (b} Aluminium, stainless steel, nickel etc.

{c) Abrasive (d} None of the above.
In thermit welding, iron oxide and aluminium oxide are mixed in the
proportion of :

(@ 1:1(b)y 2:1 (¢) 3:1 (D13

In arc welding, weaving refers to

(a) Arc blow action due to pressure applied

(b) Side to side motion of electrode at right angle to the direction of

welding

{c¢) Spiral motion of electrode (d) None of the above

In lost wax casting, tolerance is of the order of

(a) + 2 mm (b) £0.2mm {c) £0.02 mm (d) £ 0.005 mm

In flaskless moulding, the sand is compacted in chamber by
(a) Squeezing (b) Ramming properly

(c) Exposing to sun {d) None of the above

Which material of the following is not a ceramic material?
(a)Glass (b)Bakelite (c ) Clay (d)Aluminium oxide
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Rotary swaging is used for:

(a) Flattening the surface

(b) Manufacturing bolts and rivets

(¢) Reducing diameter of round bars and tubes by rotating die.....
(d) Manufacturing seamless tubes

Chisels for metal cutting are hardened:

(a) At top (b) At tip (c) At cutting edge (d) All over

The category of steel used for chisels is:
“{a) High carbon (Mild
{c)} Medium carbon {(d)Dead mild

Lead is hot worked at:

(a) Room temperature (b) 150°C (c) 256°C (d) 550°C

Which of the following is an advantage of centrifugal casting?
(a) Mass production with reduced rejection possible

(b) Dense casting  (c) Elimination of core (d) All of the above

Which of the following materials is used for preparing master mould
for non-ferrous casting?

(a) Gypsum products (b) Plaster of paris

{¢) Any of above (d) None of the above

What is the function of a swab?
(a) To repair and finish the mould
(b) To apply water to the mould around the edge of the pattern
(c) To shake pattern to facilitate its withdrawal from the mould.
{d) None of the above _
Allowance that can be ignored in small castings:
(a) Draft (b) Machining (c) Rapping (d) Shrinkage
For which of the following purpose, a slick is mainly used?
(a) To remove pattern from the mould
(b) To provide opening in moulds
(c) To repair and finish the moulds

(d) All of the above.

Material used for core sand is:

(a) Mineral oil (b) Molasses

(c) Linseed oil {d) Any of the above

On which of the following does the location of riser least depend?
(a) Design of casting (b) Metal to be cast
{c) Size of the core (d) Feasibility of directional solidification
Hot tears in castings are caused by:
(a) High dry and hot strength of mouid
(b) Excessive mould hardness
{c) Either of the above
{(d) None of the above.
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Converting metallic powders into articles of definite form is known as:
{(a) Carbiding (b} High pressure pressing

(c) Powder metallurgy (d) None of the above

Hot spots are generally found in castings

(2) Symmetrical about two axes

(b) Having abrupt variation is section

(c) Small in weight but large in volume

(d) Al of the above.

For which of the following metals, die-casting is not generally used?

- (a) Cast iron (b) Aluminium based alloys

(¢) Zinc based alloys (d) Non-ferrous alloys

Investment casting is also known as

{a) Hot investment casting {b) Lost wax casting

(c) Lost pattern casting {d) Any of the above

Chaplets are:

(a) Core projections (b) Core binders

(c) Core supports {d) Mould seats

Padding in casting is

(a) An extra metal welded to the original uniform section of the casting
(b) A method for production of chilled castings.

{c) An extra support for thin castings

{d) None of the above.

Slag and dross can be reduced by

(a) Using pouring basin in place of pouring cup -

{b) Skimming form the molten metal

{c) Using bottom pouring ladle

{d) Any of the above

Metal moulds are used in

{a) Die casting process {b) Dry sand process

{c) Green sand moulding  (d) Loam moulding
Cohesiveness of sand depends upon

(a) Moisture content (b) Bonding materials

(c) Grain size and shape (d) All of the above

For which of the following castings, skeleton patterns are used?
(a) Large castings (b) Small castings

(c) Hollow castings {d) Non-ferrous castings

When a pattern is made in three parts, the top part is known as a
(a) Drag  (b) Cheek  (c) Cope (d) Any one of the above

A taper provide on the pattern for its easy and clean withdrawal from
the mould is know as

(a) Machining allowance  (b) Draft allowance

(c) Shrinkage allowance (d) Distortion allowance
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174. The surface to be left unmachined is marked on the pattern by
(a) Red color  (b) Yellow colour (¢} Black colour (d) Blue
175. Riddle is used for
(a) Smoothing and cleaning out depressions in the mould
(b} Cleaning the moulding sand
(c) Moistening the sand around the edge before removing pattern
{d) Reinforcement of sand in the top part of moulding box
176. In order to produce uniform packing of sand in the mould.
(a) A sand slingerisused  (b) A squeezing machine is used
(c) A jolt machine is used  (d) A stripper plate machine is used
177.  In order to deliver molten metal from pouring basin to gate

(a) A riser is used {b) A sprue is used
(c) A core is nsed (d) A gagger is used
178. In a centrifugal casting method _
(a) Core is made of sand (b) Core is made of ferrous metal

(c) Core is made of non-ferrous metal (d) No core is used
179. A casting defect which results in general enlargement of a casting is
known as :
{a) Shift (b) Sand wash (c)Swell  (d) Blow hole
180. Addition of saw dust to moulding sand increases its
(a) Cohesiveness (b) Gas permeability
{c) Refractoriness (d) All of the above
181. Blow holes in castings are due to
(a) Low permeability of sand
(b) Excessive fine grains and gas producing ingredients
(c) High moisture content of the sand

(d) Any of the above
182. Shell patterns are often used for
(a) Drainage fitting '(b) Pipe works
(c) Bends (d) All of the above

183. Chaplets are made of
{a) Metal (b) Weed (c) Core sand (d) Organic matter
184. Shell mouiding is uneconomical for :
{a} Small scale production (b} Large scale production
(c) Small castings (d) All of the above
185. Design of gate should be such as to
(a) Minimize turbulence and dross formation
(b) Avoid erosion of cores and mould cavity
(c) Prevent scum, siag or eroded sand particles from entering the mould
cavity (d) All of the above
186. Amount of coal dust added to moulding sand depends on
(a) Pouring temperature {b) Thickness of casting
(c) Shape of the casting (d) All of the above
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Sweep patterns used to prepare mould of any of the following shape:
(a) Unsymmetrical and irregular (b) Symmetrical regular

(c) Unsymmetrical regular (d) None of the mentioned shape.
Which of the following is an advantage of cold forming?

(a) Relatively small force is required

{b) Strength and hardness are increased

(c) Refinement of grains takes place

(d) No subsequent heat treatment is required

Which of the following is the major problem in hot extrusion?

(a) Wear of punch {b) Design of die

(c) Design of punch (d) Wear and tear of die

The mould is housed in which of the following?

(a) Flask (b) Drag (c) Cope (d) Pouring basin

In the following type of moulding method green sand is generally used:.
{(a) Floor (b) Plate (¢) Bench (d) Pit

The following type of sand mould has good erosion resistance to metal
flow and is also collapsible. :

(a) Cement bonded {b) Skin dry (c) Green (d) Dry

The following types of casting is used to produce oramental pieces:.
(a) Gravity and semi-permanent mould (b) Pressed and slush

(c) Semi-peérmanent mould and pressed (d) Slush and gravity
Which of the following is the main constituent of moulding sand?
(a) Silica (b) Alumina (c) lron oxide (d) Clay

Silica is
(a2} An organic polymer (b) A ceramic material
(c) A metallic alloy (d) A composite material

Metal patterns are employed for castings of type:

(a) Precise and intricate (b} Large

(c) Large scale production of small components
{d) Smait number of castings

The most appropriate binder used in shield moulding process:
(a) Urea (b) Bitumen {(c} Carbon disulphide (d) Molasses

Which of the following is not a casting defect?

(a) Shift (b) Scab (b) Blow hole (c) Hot tear (d) Decarburisation
Hot tear is a

(a) Heat treatment process  (b) Fabrication process

(c) Casting defect {(d) None of the above
In the case of investment casting the material of pattern is
(a) Wax (b) Thermostatic resin

(¢) Mercury {d) Synthetic sand



16QA

201,

202.

203,

204.

205,

206.

207.

208.

209.

210.

211,

212.

213.

214,

ELEMENTS OF WORKSHOP TECHNOLOGY

By which of the following casting methods are steel and cast iron pipes
cast?

(a) Investment casting (b) Continuous casting

(c) Die casting (d) True centrifugal casting,

In foundry practice ‘ drossing’ refers to which of the following?

(a) The formation of oxides on the molten metal surface

(b) Improving finish of castings (c) An inspection method for castings
(d) None of the above.

What is the function of core points?

(a) To fabricate core (b) To strengthen core (c) To form seat to support
and hold the core in place (d) All of the above

Where is the match plate pattern used

(a) In machine moulding (b) In bench moulding

(c) In green sand moutding (d) In pit moulding

Which of the following is the best suited press for drawing operation?

(a) Toggle press (b} Knuckle joint press

(c) Rack and pinion press {d) None of the above
Foundry sands are graded according to their

(2) Source of availability (b) Moisture content

{¢) Strength (d) Clay content and grain size

In sand casting, the central part of a three-box mould is called as

‘(a) Cope (b) Drag (c) Cheek (d) Support

A green sand

(a) Is green in color (b) Gets green color afier pouring the metal
(c) Contains moisture when molten metal is poured

(d) Is used after drying the box

The maximum quantity of water in moulding sand is

(a) 5%(b) 8% (c) 12% (d) 15% '

In sand moulding, the bottormost part is called as

(a) Cope (b) Drag  (c) Check (d) Support box

Chaplets are used for

(a) Chilling the casting {b) Supporting the core

(c) Directional solidification (d) Controlting the shrinkage
Chills are provided at appropriate locations in the mould walls

(a) To increase the freezing rate  (b) To decrease the freezing rate
(c)For progressive solidification (d) For directional solidification
Riddle is

(a) A round sieve (b) Used for sand preparation
(¢)Used for repairing the corners of the mould

{d)Used for cutting the runners

The quantity of gas generated in a mould made from synthetic sand as
compared to silica sand is

(a) More (b) Less (c) Same (d) Unpredictable
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215. Fluidity of metal is greatly influenced by
(a) Carbon content (b) Silicon content
(c) Pouring temperature of molten metal (d) Addition of inoculants
216. The mould is housed in a
(a) Moulding flask (b) Cope (c) Drag (d) Cheek
217. Gate is provided in moulds to
(a) Compensate for shrinkage (b) Avoid cavities
(c) Feed the casting at a constant rate (d) Give passage to gases
218. Lifter is
) (a) A round sieve (b) Used for cutting gates
(c) Used to scoop sand deep in the mould
(d) Used to lift sand from floor and pour in moulding box
219. The following is used to prevent the green sand from sticking to the mould

(a) Parting sand {b) Loam sand
(c¢) Moulding sand {d) Core sand

220, The following type of sand is better for steel castings
(a) Fine grain sand {b) Coarser grain sand
(c) Facing sand {d) Reclaimed sand

221. Loam sand used for making moulds comprises of
(a) 40% clay, 10% moisture (b) 60% clay, 15% moisture
(c) 50% clay, 18% moisture (d) 80% clay, 20% moisture
222. Diameter is used to find out

(a) Hot strength (b) Cold strength
(c) Clay content {d) Compactness
223. In the case of machine moulding, the patterns are mounted on
{a) Moulding table (b) Match plate
(c) Moulding boards {d) Follow boards
224. Sprue in casting refers to
(a) Pattern projections (b) Gate

{(c) Horizontal passage (d) Vertical passage

225. Wax pattern is used for making the following type of mould
{a) Centrifugal casting (b) Semi-centrifugal casting
{c) investment casting (d) Slush moulding

226. The system of manufacturing, in which the dimensions of parts lie
within some specified limits, is known as
{a) Mass production system (b) Batch production system
{c) Interchangeable system  (d) Group technology

227. In an interchangeabie system of manufacturing
(a) Individual fittings take place (b) The components assemble together
at random (c} Components can be produced on traditional machines (d)
Highly skilled labor is needed to operate the machine
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228. Tolerances are specified on components
(a) Because it is not possible to produce the exact size
{b) To obtain desired fits
(¢) To have proper allowances
(d) To facilitate inspection .
229. In the system of limits and fits, the term allowance refers to
(a) Minimum clearance between shaft and hole
(b) Maximum clearance between shaft and hole
(¢} Difference between maximum and minimum size of hole
(d) Difference between maximum and minimum size of shaft
230. Surface roughness on a drawing is represented by
(a) Squares (b) Circles (c) Triangles (d) Dots
231. TThe system of expressing the size as 25.4*% mm is known as
(a) Unilateral tolerance system  (b) Bilateral tolerance system
(¢) Limiting dimension system  (d) Universal tolerance system
232. The system of expressing the size as 254, % mm is known as

(a) Unilateral dimension system (b)Bilateral dimension system
(c) Limiting dimension system  (d)Universal dimension system
233. The procedure of expressing a dimension as % is known as
(a) Unilateral dimension system (b) Bilateral dimension system
{c) Limiting dimension system (d) Indian dimension system
234. A dimension is expressed as 502, - The basic size is
(a) 50.05 mm (b) 50 mm (c) 49.97 mm (d) 50.03 mm
235. The quality of surface finish depends on
(a) Machining operation (b) Tool geometry

(c) Interface friction (d) All of the above
236. Hot chisel is made from
{(a) 4% nickel (b) 4% chromium
(c) 4% tungsten (d) 4% vanadium
237. The thin radial mark extending from the pith to the cambium layer, is
called

(a)Bark  (b)Cortex (c)Heart wood (d) Medullary rays
238. The purpose of seasoning of wood is to -

(a) Reduce the voids (b} Remove the curves

(c) Reduce the moisture content (d) Change the direction of grains
239. The tensile strength of wood is

(a) Maximum in the direction parallel to the grains

(b) Minimum in the direction parallel to the grains

(c) Maximum in the direction across the grains

(d) Same in all the directions
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OBJECTIVE TYPE QUESTIONS QA18

The age of a tree can be estimated by the

{a) Diameter of the bark (b) Height of the tree

{c) Number of annular rings (d) None of these

The defect caused by imperfect seasoning is called

(a) Wet rot (b) Dry rot  (c) Honeycombing (d} Case hardening
The mortise gauge is a

(a) Striking tool (b) Planning tool (c) Boring tool (d) Marking tool
The sharpening angle of chisels is

(a) 20°to 25°  (b) 25°to 30°(c) 30° to 35°(d) 35° to 40°

The drawing down is a process of

(a) Increasing the cross-section of a bar

(b) Reducing the cross-section of bar

(c) Joining the two surfaces of metal under pressure after heating

{d) Bending of a bar

Slip gauges are generally made of:

(a) Alloy steel (b)Cast Iron
{c) Bronze (d)Duralumin

Clearance fit is the conditions

(a) There is positive allowance between largest possible shaft and
smaliest possible hole.

(b) There is negative allowance between largest possible shaft and
smallest possible hole,

(c) There is no clearance between the two.

(d) None of the above,

Linear measurement is considered very precise, if

(a) Steel rule is used (b) Outside caliper is used

(c) Micrometer is used (d} The transfer caiiper is used

For angular measurement the following gadget can be used

(a) Protractor (b) Dial indicator (c) Vernier Caliper (d) Depth gauge

Surface measurement can not be used by using

(a) Straightedge  (b) Profilometer (c) Plug gauge (d) Spirit level

Control charts for attribute is concerned with

(a) Qualitative checking of defects

(b) Direct measurement of the variable for control

{c) Checking if the variable is out of control

(d) Actual measurement of the parameter, comparing with a standard
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Answers to Objective Type Questions

la 2¢c 3b 4b 5b 6a 7¢ 8b 9c 10a
1b 12b 13c 14d 152 16a 17c 18¢ 19d 20b
2id 22 23a 24c 25b 26b 272 28b 29d 30c¢
3lb 32d 33b 34a 35¢ 36d 37b 38¢c 39¢ 40d
4la 42c 43a 44b 45b 46c 47c 48b 49c 50b
51.d  52b 53b 54b 55¢ S6.c 57d 58¢c 59b  60.c
6lc 62d 63c 64c 65b 66d 67.d 68a 69¢ 70d
7id T72b T3¢ 74b 75a 76.b 774 78b 79.a 80d
81d 82c¢ 83c 84d 85d 86.d 87d 88d 89d 90d
91.b 92b 93b 94c 95b 96.b 97b 98b 99.c¢ 100b
101.b 102.d 103.b 104.a 1052 106d 107.c 108.c 109c 110c
tile 112 113d 114d 115b 116b 117d 118¢ 119.a 120.a
121.a 122.d 123.c 124.a 125d 126.a 127.b 128a 129b 130.c
131.d 132.d 133.d 134d 135b 136b 137.a 138.a 139b 140a
14l.c 142.b 143c 1442 145¢ 146b 147.d 148.a 149b 150.¢
151.d 152a 153.a 154d 155¢ 156b 157.¢c 158.c 159.d 160.c
I6l.c 162.c 163.b 164.a 165d 166c 167.a 168.d 169.a 170.d
171.a 172¢c 173b 174c 1756 176.a 177.b 178.d 179.c 180.b
181.d 182.d 183.a 184.a 185d 186.b 187.b 188.b 189.d 190.a
191.d 192b 193b 194.a 195b 196.c 197.a 198.d 199c 200a
20i.d 202.a 203.c 204.a 205.a 206.d 207.c 208.c 209.b 210.b
211.b 212d 213.a 214b 215c 216a 217.¢c 2I18.c 219.a 220.b
22]l.a 2222 223.b 224d 225.¢ 226.c 227b 228a 229a 230.c
23l.a 232a 233.c 234b 235d 236.c 237.d 238.c 239a 240.c
24l.c 242.d 243.c 244b 245a 246.a 247.c 248.a 249¢ 250.a
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APPENDIX - |

CONVERSION FACTORS

LENGTH

1m= 10* mm = 10% cm = 10 kilometre = 10° microns = 10? nanometres
= 10" Angstrom (A) = 10" fermi = 39.37 in = 3.28 ft = 1.094 yd.

1 em = 10* microns = 107 nanometers = 10* A

1 inch = 25.4 mm = 2.54 cm = 0.0254 m = 1000 mil (1 mi! = 0.001 in)

1 micron () = | um = 10 metre = 10> miltimeter.

FORCE

I N (newton) = 10 sthene = 10° dynes = 0.102 kgf = 0.225 Ibf.

1 1bf = 0.454 kgf= 454 gf = 4.45 N = 4.45x10° dyne.

1 dyne= 10" N = 0.102 x 10" kgf = 0.225x10°* Ibf.

1 kgf = 10° gf = 221 Ibf=9.81 N = 9.81x10* dyne = 10" tonne force.

STRESS : PRESSURE

1 N/m? = 1 pascal {pa) = 1.02 kgfmm® = 1.45x10 psi = 10 dyne/cm®
1 kgimm® = 9.81x10° N/m’® = 1.426x10° psi = 9.81x10’ dyne/cm’

1 psi = 6.89%10° N/m® = 7.02x10™* kgfmm? = 6.89x10* dyne/om’

1 atm = 760 mm of Hg = 1.01x10° N/m? = 1.03x10°2 kgf/mm’

WORK AND ENERGY

1Joule () =1 N.m=1 W.s= 10" erg = 0.239 cal = 0.625x10" eV
1 eV/molecule = 1.602x107° J = 1.602%10°*% erg = 23%10° cal/mol
1 cal = 4.18 ] = 4.18x10” erg = 2.62x10" ¢V

1 erg =107 J=0239x107 cal = 0.625x10" eV

1 hph =27x10* = 632 keal = 2.65x10° )

| kWh = 3671x10° kgfm = 860 kcal = 3.6 MJ

1kgfn=9.81J

SPECIFIC HEAT CAPACITY
t Jkg K = 10* erg/g °C = 0.239x107 keal/kg °C

1 keal/kg °C = 1 cal/g *C = 4.19x10” erg/g °C = 4.19x 10" Jkg K
1 Jm® K =0.239 x 107 keal/m® °C ;

OTHERS

1 ghuss = 107 weber/m® = 10~ tesla (T)
1debye = 0.33x10°%* coul.m

1 oersted = 76.6 amp-turn/m

1 gauss/oersted = 79.6x10™* henry/m
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APPENDIX - II

TOLERANCE GRADE AND SURFACE ROUGHNESS FOR
' DIFFERENT MANUFACTURING PROCESSES

Sl Manufacturing IT grade Surface roughness in
No Processes microns.
1.  Lapping 4 and 5 0.012 to 0.016
2.  Honing 4and 5 0.025 to 0.40
3. Cylindrical grinding 5t07 0063105

4. Surface grinding 5to8 0.063t0 5

5.  Broaching 5t08 0401t03.2

6. Reaming 6to 10 0.40t03.2

7. Tuming 7to13 0321025

8. Hotrolling Sto 10 251050

9.  Extrusion Bto 10 0.16t0 5

10. Boring 8t013 04010 6.3
11. Milling 10to 13 0.321t0 25
12. Planing and shiaping 10to 13 1.6 10 25
13. Drilling.- 10t0 13 1.6to0 25
14. Die casting 12t0 14 5to 50

15. - Sand casting 14to0 16 0.80t0 3.20
16. Forging l41to 16 1.60 to 2.5
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APPENDIX -III
EXTRACT FROM THE TABLE OF ELEMENTS

Element Symbeol Atomic weight Melting peint in °C

Aluminium Al 26.97 658.7
Antimony Sb 120.27 630
Argon Ar 39.94 -188
Arsenic As 74.96 850
Beryllium Be 9.02 1280
Bismuth Bi 208.98 2N
Boron 8 10.82 2200-2500.
Cadmium Cd 112.41 3209
Csalcium Ca 40.07 810
Carbon C 12.01 3600
Chlorine . Ci 35.45 -101.5
Chromium Cr 52.01 1615
Cobalt - Co 58.94 1480
Copper Cu 63.57 1083
Fluorine F 19.0 ~223
Gold Au 197.2 1063
Helium He 40 -272
Hydrogen H 1.0078 -259
Tron Fe 55.84 1530
Lead Pb 207.22 3274
Magnesium Mg 2432 651
Manganese Mn 54.93 1230
Mercury Hg 200:61 -33%7
Motybdenum Mo 95.97 2620
Neon Ne 20.18 -253
Nickel Ni 8.69 A52
Niobium (Columbium) Nb (Ch) 29 1950
Nitrogen ’ N 14.008 -210
Oxygen 0 16.00 Co-218
Phosphorus P 3098 “
Platinum Pt 195.23 1758
Potassium K 39.1 623
Silicon Si 28.06 1420
Silver Ag 107.88: 960.5
Sodium Na 299 915
‘Sulphur S 2.06 1128
Thorium Th 232.12 1700
Tin Sn 118.70 2319
Titanium Ti 479 1800
Tungsten w 184.0 3400
Uranivm U 238.14 1850
Vanadium v 50.96 1720
Xenon Xe 1313 - 140
Zinc Zn 65.38 4194
_Zliwouium Zr 91.22 1700
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APPENDIX - IV

THE PATTERN COLOUR SCHEME RECOMMENDED BY IS : 1513-1971

Surface Colour/Mark
Surface to be left as unmachined : Blue (steel)
Red (Grey cast iron)

Surface to be machined :

Coreprints for unmachined opening

‘and end prints :
Periphery
Ends

Coreprints and machined openings :

_ Periphery
Ends
Pattern joints (split pattern) :
Cored section
Metal section
Touch core ;
Core shape
Legend

Seats of and for loose coreprints :

Stop—offs :

Chilled surfaces :
Outlined in iegend
Fillets :

Grey (Malleable cast iron)
Orange {(Heavy metal castings)
Brown (Light metal castings)

Yellow

Black
Black

Yellow strips or black
Black

Black
Clear vamish

Black

*“Touch™

Green

Diagonal black strips
or clear varnish

Black “chill”
Black broken line




Alloy,

cast iron, 69

cutting, 94

phases. 35

steel. 88

types of, 34
Allowances,

" sheet metal, 601

Aluminum, 103

alloys. 104
Angle gauges, 550
Angle plate, 483
Anisotropy, 23
Annealing, 126

full, 127

isothermal, 129

processes, 128

spheroidise, 129
Anodizing, 580
Austempering, 133
Austenite, 122-125
Autocollimator, 552

Babbit metal, 109
Rainite. 122-125
Bearing metal, 108
Bell metal, 111
Bench work, 460
Bending,
cold, 164
sheet, 599
Beryliium, 117
Bolt, 617
Brasses, 112
Brazing, 258
Brittleness, 45
Bronze, 109
‘ manganese, 110
phosphorous, 110
silicon, 110
Brushing, 575
Buffing, 575

INDEX

Calendering, 452
Calipers, 523
English, 535
Vemier, 533
Calorising, 579
Cap screw. 616
Carburising, 137
Carpentry, 272
joints, 294
processes, 290
tools, 275
Casting,
centrifugal, 389
cleaning, 418
continuous, 39t
defects in, 419 -
design of, 425
die, 387
safety, 427
slip, 647
slush, 387
Cement, 655
Cementite, 122-125
Ceramic,
classification. 644
coating, 589
pressing, 648
properties, 645
shaping, 646
types
Chilling, 402
Chipping, 467
Chisels, 464, 595
Cleaning,
acid. 571
alkatine, 570
blast, 574
chemical 570
electrolytic, 372
mechanical, 573
ultrasonic, 5§73
Clinometers, 552
Coatings.
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ceramic, 589
diffusion, 140
electro, 588
inorganic, 588
metallic, 576
plastic, 583
phosphate, 580
rubber-base, 587
tin, 579
Coining, 167
Combination set, 546
Comparators, 539
Concrete, 653
Cooling curve, 33
Coordination No_, 22
Coping down, 360
Copper. 105
alloys, 107
Core,
baking, 371
boxes, 329
cover, 362
making, 370
sands, 369
shifting, 374
types of, 372
Core prints, 328
types of, 328
Creep, 46
Cutting,
arc,255
lance, 254
machines, 254
oxygen, 252
processes, 252
Cupola, 403
charges, 411
description, 403
dimension, 409
efficiency, 409
operation, 406
Cyaniding, 138

Degreasing, 572
vapour, 572

Dial indicator, 540

Dieing, 493

Dies, 195, 492
Diffusion coating, 140
Dislocation, 25
Dividers, 525
Dividing head, 548
Drawback, 361
Drawing,

cold, 162

deep, 158

sheet metal, 600

tube, 157,164

wire, 163
Drilling machine. 660

types. 661
Ductility. 44
Duralumin, 104

Elasticity, 43
Elastomers, 446
Electro-coating, 588
Electroplating, 577
Enamelling, 588
Engineer’s square, 546
Epoxy resin, 445
Equilibrium diagram, 36
Extrusion, 159

cold, 166

False cope, 359
Fasteners, 613
Fatigue, 47
Ferrite, 122-125
Files, 289, 468
Filing, 471
Fire,
apen, 174
stock, 175
Fits, 499
types of, 500
Fitting, 459
Follow-board, 326
Forgeability, 172
Forging,
advantages of, 208
Jefects in, 205
design of, 194
die, 195



examples, 183
hammer, 200
hand, 188
hand tools, 177
heat treatment of, 206
high-energy, 202
limitations of, 208
machine, 201
materials, 171
operation, 179
power, 189
press, 197
processes, 187
roll die. 199
smith, 188
structure of. 203
temperatures, 175
upset, 201
Forming,
pipes, 263
Foundry, 332
mechanisation of, 423
modernisation of, 423
tools, 332
Fracture, 32 .
Frosting, 476 f
‘Fumace,
batch, 173
bath, 146
blast, 62
box, 173
continuous, 173
conveyor, 173
crugible, 79, 415
direct arc, 80
electric, 79
hearth, 77,145
induction, 81, 174
metal-pot, 416
pit, 415
resistance, 174
temperature, 148
tilting, 415

r

Galvanizing, 578
Gate, 394
Gating, 392

Glass,

INDEX 13

design, 397
ratio, 397
system, 393
types of, 395

Gauge,

angle, 550

iair, 567

bevel, 546

classification of, 560
depth, 526

eeler, 566

lillet, 566

form, 565

height, 536

indicating. 567

plate. 567

piug. 561

radius, 566

ring. 562

screw pitch, 564 |
slip, 538
snap. 563
surface, 555
taper, 562
telescopic, 525
template, 565
thread, 564
wire, 567 -

borosilicate, 650
commercial, 650
drawing, 654
fibre, 651

lead, 650
processing, 651
properties, 650
shaping, 652
structure, 650
types, 650

Grain-flow, 203
Grain growth, 32
Grains, 23

Grain size, 24
Grinder,

flexible, 664
portable, 664
tool and cutter, 665
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Grinding.
operation. 666
wheels, 666

Gun metai, 110

Hack Saw, 477

Hammers, 285, 462, 595
air-lift, 196
board. 196
capacity of, 191
drop, 196
hand, 177
power, 189

Hardening, 131
age, 141
case, 137
flame, 140
induction, 139
precipitation, 141

Hardenability. 485, 133
determination of, 134

Hard facing, 255

Hardness, 45 -

Heat treatment, 125 -
aluminium, 140
cutting tools, 143
furnaces, 144
methods of, 125
purposes of, 125

Hems. 600
Hobbing, 167
Homogenising, 129
Hot-dipping, 577
Hot working, 153

- Inspection, 623
Instruments, 521
classification of, 521
Interchangeability, 49
Iron, -
alloy, 69
black, 591
cast, 64
chilled, 68
coding of, 95
ductile, 68
galvanized, 591

grey, 65

malleable, 66

meehanite, 70

pig, 62

white, 66

wrought, 70
Isotropy, 23

Ladles, 416
LASER, 559
Lattices, 21
Lead, 107

alloys, 108
Limits,

systems, 504
Loose-pieces, 327

Machine,
driiling, 660
lathe, 657
grinding, 664
milling, 666
NC, 670
shaper, 662
Machinability, 46
Malleability, 44
Martempering, 132
Mertensite, £22-125
Measurement,
angular, 545
linear, 522
standards, 519
surface, 555
taper, 554
Measuring machines, 545
Metals,
babbitt, 109
bearing, 108
beil, 111
gun, 110
monel, 114
muntz, 112
nuclear energy, 115
structure, 21-
testing of, 47
Metallizing, 582
Micrometer,



depth, 531

English, 528

external, 526

inside, 532

screw thread, 530

vernier, 529
Mould,

dry sand, 355

green sand, 352

loam mould, 357

permanent, 386

skin-dried, 356
Moulding,

bench, 362

blow, 453

carbon dioxide, 375

cernent sand 377

ceramic, 384

cold box, 380

compression, 448

ferrosilicon, 377

floor, 362

full, 383

hot box, 380

injection, 449

investment, 380

jer 451

machine, 364

metal injection, 437

plaster, 383

plate, 363

pit, 362

processes, 352

sand, 337

shell, 378

suction, 385

sweep, 363

tool, 332

transfer, 449

Nichrome, 114
Nickel,

alloys, 112
Nimonics, 115
Nitriding, 139
Niobium, 117
Normalizing, 130

INDEX

Nuts, type, 618
Nyton, 443

Optical flat, 556

Organic finish, 585

Oxygen cutting, 252
lance, 254

Padding, 402

Patternmaking,
allowances, 320
materials, 307
tools, 311

Patterns,
colour code, 331
constructing, 322
types of, 312

Pearlite, 122-125

Peening, 167

Pickling, 571

Piercing, 157

Pipe
fitting, 610
joints, 610
welding, 265

Plasticity, 44

Plastics,
calendering, 452
casting, 454
design of, 457
extrusion, 451
fastening, 455
foamed, 455
laminating, 454
machining, 455
materials for, 446
moulding, 448
processing, 447
reinforcing, 454
thermo, 442
thermosetting, 444
types of, 442

Plating, electrless,589

" Plumbers tool, 612

Plutonium, 117
Piywood, 302
Polishing. 476

5
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Powder metallurgy, 431
advantages of, 439
design of, 439
disadvantages of, 439
process, 4311
products of, 437

Presses, 189, 197
power, 192

Pressing isostatic, 436

Profilograph, 559

Profilometer, 558

Protractors, 545
bevel, 547

Punch, 482, 594

Reamer, 487
Reaming, 488
Recovery, 30
Re-crystallisation, 31
Resilience, 45
Resin,
acetal, 444
acrylic, 444
amino, 445
epoxy, 445
Riser,
location, 402
shape, 401
size, 401
types of, 401
Risering, 392, 400
Rivets, 620
Roll forming, 164
Rolling,
barrel, 575
cold, 162
hot, 154
ring,200
screw, 199
thread, 166-
roughness,
surface, 513-517
values, 513-517

Sand,
additives, 343
conditioning, 347

core, 369
grain size, 342
preparation, 346
properiies of, 345
shape, 342
testing, 348
types of 337-341
Sanding machines, 305
Sawing, 293, 480
Scraper, 474
Scraping, 475
Scriber, 481
Seams, 601
Seamless tubing, 157
Set screw, 617
Sine bar, 549
Sintering, 434,648
Sizing, 167
Stip, 25-26
Smithing, 171
Soldering, 256
Solids
covalent, 20
ionic, 20
metallic, 21
molecular, 20
solutions, 34
Sorbite, 122-125
Spinning, 158
cold, 165
hot, 158
Spirit level, 551
Spraying, 582
Squeezing, 166
Standard,
end, 521
line, 521
Steel,
zlloy, 87
classification of, 88
cutting, 94
" application, 84
bright, 86
classification, 82
coding of, 95
constituents on, 84
free cutting, 86



heat resisting, 91
high speed. 93
- magnet, 91

maraging, 92
micro-constituents, 122-125
processes, 75
shock resisting, 91
stainlcss, 91

Steel rule, 523

Stiffness. 44

Stocks, 195, 492

Stop-off picces, 327

Straight edpe, 274, 555, 594

Strain, aging, 29

Strength. 41

Stress. 41

Strickle board, 326

Stud. 618

. Surface plate, 481, 555

Surface quality, 512
characteristics, 512
evaluation of, 513
nomenclature of, 517
roughness, 517

Swaging, 180

Tap, 489

driil size, 490
Tapping. 491
Tempering, 135
Testing,

compression, 50

creep, 56

fatigue, 55

hardness, 50

impact, 54

liquid penetrant, 59

magnetic particle, 59

nondestructive, 57

radiographic, 57

tensile, 47

ultrasoriic, 58
Thorium, 116 -
Thermoforming, 452
Tin, 108

plate, 592
Tolerances, 498

INDEX 17

geometric, 503
Toughness, 45
Troostite, 122-125
Try-square, 275, 483
TTT-diagram, 124
Tumbling, 574
Twining, 28

Upsetting, 180
Uranium. 116

V-block, 482
Veneering, 304
Vices. 460

Weldability, 211
Welding,

air-acetylene, 223

.arc, 224
atomic hydrogen, 237
carbon, 233
clectrodes, 231
equipment, 227
flux-cored, 240
gas-metal, 235
gas-tungsten, 236
metal, 234
methods, 233
plasma, 238
polarity in, 230
precautions in, 233
submerged, 239

bronze, 256

cutting by, 252

edge preparation. 263

electro-slag, 240

electron beam, 250

equipment, 221

explosive, 249

friction, 248

fusion, 248

gas, 215

gas flame, 216

joints, 262

laser beam, 251

metal transfer in, 226

metallurgy, 213
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newer welding, 250
oxy-acetylene, 215
oxy-hydrogen. 224
pipes, 264
pressure, 214
projection, 245
resistance, 241
solid-state, 247
testing of, 261
thermit, 246 -
types of, 212
ultrasonic, 248
various metals, 258
Wood, -
classification, 27
common defects, 271
grain in, 270
machines, 301
seasoning of, 271
structure of, 269
‘varieties, 274
Work hardening, 29
Working, =~
cold, 161
het, 153
mechanical, 153

Y-Alloys, 105
Zine, 111

alloys, 111
Zirconium, 117



