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                                                                       PART A 
 

1.  
 It absorbs water from sand and changes its shape. 
 Breaking of sharp edges easily 

2. Isothermal forging, also know as hot die forging, is a hot working process which entails the 
workpiece being maintained at its maximum elevated temperature throughout the entire 
forming process. 

3. An autogenous weld is a form of welding, where the filler material is either supplied by 
melting the base material, or is of identical composition. The weld may be formed entirely by 
melting parts of the base metal and no additional filler rod is used. 

4. Argon,Helium,carbondioxide 
5. Hobbing is a machining process for gear cutting, cutting splines, and cutting sprockets on a 

hobbing machine, which is a special type of milling machine. The teeth or splines of the gear 
are progressively cut into the material by a series of cuts made by a cutting tool called a hob. 

 
PART B 

1.     
 This pattern is adopted for those castings where there are a few portions which are 

structurally weak and if not supported correctly are possible to break under force of ramming 

2.  
 To remove the pattern out of mould,it is slightly shaked.So the mould cavity become 
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 To avoid this the pattern is made slightly smaller than the required casting. 
 This is also known as negative allowances. 

 
3. 

 The molten pig iron from cupola furnace  is introduced into the furnace. 
 A blast of  hot air is sent to the converter through the tuyers. 
 This air oxidises the impurities like silicon,manganese etc present in the pig iron and 

converted into its oxides. 
 Now the excess carbon is converted into carbon monoxide and burns with blue flame at 

the mouth of converter. 

 
4.   

 Board Hammers Board hammers, or board drop hammers, which gave rise to the term "drop 
forging", operate by gravity only. The ram is raised mechanically to a predetermined height, 

which cannot be varied between blows, but can be reset between jobs. Cycle rates are high, as 
many as seventy per minute, and the energy imparted to the workpiece is the same on each 
blow. The workpiece is typically struck several times in impression die forging. 
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5. 

 Submerged-arc welding (SAW) involves the formation of an arc between a continuously 
fed electrode and the work piece. 

  A blanket of powdered flux, which generates a protective gas shield and a slag, 
protects the weld zone. 

  A shielding gas is not required. 
 The arc heats and melts both the work pieces edges and the electrode wire.  
 The molten electrode material is supplied to the surfaces of the welded pieces, fills the 

weld pool and joins the work pieces. 
 Since the electrode is submerged into the flux, the arc is invisible. The flux is partially 

melts and forms a slag protecting the weld pool from oxidation and other atmospheric 
contaminations. 
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6. Headstock. Found on the end of the bed is the headstock. Once clamped to the end, 
the headstock provides the rotational power for the lathe's operations. It contains the 
bearings used by the lathe to rotate the workpiece against the tool bit 

 
7. Shaper is Machine tool which produces flat surfaces in horizontal, vertical or inclined 

planes depending upon the orientation of the cutting tool. 
 

   Features 

• Single point cutting tool is used for machining. 
•  Tool is clamped in the tool post mounted on the ram of the machine.  
• The ram reciprocates to and fro, tool cuts the material in the forward stroke, No cutting 

during return stroke. 
• Job is held rigidly in a vice. 
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PART C 
III.a )  

i)  
 Similar to split pattern , but patterns are very large in size. 
 When very large casting are to be made, the complete pattern becomes too heavy to be 

handled by a single operator. 
 So, In this the pattern is made in two parts, which are separately molded in different 

molding boxes.   
 Then the two parts are assembled to form a complete mold cavity. When the one part is 

drag and another one is cope. It is Called cope and drag. 
  It is different from the split pattern because of drag and cope pattern both are molded 

separately. 

 
ii)  

 The match plate pattern types is having two parts, one for one side and another one for another 
side of pattern. It is called match plate pattern.  

 The sand casting pattern making in two pieces. It also having gates and runner attached with 
pattern. The molding process completed after that match plate removed together, the gating is 
obtained for joining the cope and drag.  

 This pattern is mainly used for casting of metal, usually aluminum are machined in this method 
with light weight and machinability. It should be possible for mass production of small casting 
with high dimensional accuracy.  
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III.b)  
 In this the melting furnace is an integral part of the mould. 
 When the plunger is pressed, the molten metal is forced into the mould cavity. 

 
 It is used for low melting point alloys like zinc, copper, lead etc. 

 
IV.a)  

Step 1 
 It is a process in which, the sand is mixed with a thermosetting resin. 
 This mixture is added to the dump box. 
 Then the heated metal pattern (200 oC) is placed over the dump box as shown in fig. 
Step 2 
 The dump box is tilted upside down. 
Step 3 
 After some time,the dump box is brought to initial position. 
 Now we can see a layer of sand called shell (6 mm thickness) is stuck in the pattern. 
 Then second half is made through same step. 
Step 4 
 Now the pattern is taken out and heated in an oven to 300 oC. 
 Then the shell is removed by using ejector pins. 
Step 5 
 Then the two half shells are clamped and placed in the flask having backup material. 
 Then molten metal is poured. 
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IV.b) 

 
 As the engine block is the main housing of the engine it has to include number of 

requirements. These requirements include the wear resistance, long lasting, maintenance, and 
withstand the pressure created when combustion take place. It also has to withstand high 
temperature, vibration when the engine is in the running conditions.  

 For many of the Material used in engine block casting In order to meet the above functional 
requirements the material used for manufacturing the product should contain many properties. 
They are, the material should contain high strength, modulus of elasticity, wear resistance, 
ability to withstand vibrations, and corrosion resistance.  

 High strength is mostly concerned in diesel engines because of their high compression ratios 
compared with petrol engines. In diesel engine its compression ratios are normally 17:1 or 
greater, but in petrol engine it is nearly 10:1.  

 The material also should have low density to reduce its weight but with higher strength. It 
should also have a low thermal expansion under high operating temperatures and also a good 
thermal conductivity to give out the heat in minimum time. When it come to the 
manufacturing process the material should have good machinability and castability to reduce 
the time and cost consumed.  

 As if the material is too hard the time and cost for manufacturing increases. When the engine 
is in running conditions it generates a higher vibration due to the motions in the internal parts 
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like crank shaft and pistons, therefore the material has to be able to absorb the vibration 
energy with out fracturing. 

 Based on the above features the most widely used material are cast iron and aluminum alloys 
to manufacture the cylinder block.  

 Cast iron alloys are used because they contain good mechanical properties, low cost, and 
availability compared with other metals. But certain aluminum alloys contain most of the 
characteristics of cast iron but with low weight.  

 And also aluminum alloy casted engine block gives a good surface finish and high 
macinability compared with cast iron alloys. As the technology increases the engineers has 
found new materials such as graphite cast iron which is lighter and stronger than the grey cast 
iron mentioned above. 

 
V.a)  
       Rolling 

 Deforming the metal into semi-finished or finished condition by passing the metal piece in 
between 2 rollers is called rolling process. 

 In this process crossectional area of the work is reduced by increasing its length.  
 “Hot rolling” refers to processing done with heat. “Cold rolling” refers to processes done at or 

near room temperature. 
 

 

Cold Working 
 Plastic deformation of metals below the recrystallization temperature is known as cold working. 
  It is generally performed at room temperature. 

Advantages of cold working 
1. No heating is required 
2. Better surface finish is obtained 
3. Better dimensional control is achieved; therefore no secondary machining is generally 
needed. 
4. Products possess better reproducibility and interchangeability. 
5. Better strength, fatigue, and wear properties of material. 
6. Directional properties can be imparted. 
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7. Contamination problems are almost negligible. 
disadvantages  
1. Higher forces are required for deformation. 
2. Heavier and more powerful equipment is required. 
3. Less ductility is available. 
4. Metal surfaces must be clean and scale-free. 
5. Strain hardening occurs ( may require intermediate annealing ). 
6. Undesirable residual stresses may be produced 
Hot Working: 
 Plastic deformation of metal carried out at temperature above the recrystallization 
temperature, is called hot working.  
Advantages of hot working 

1. No strain hardening 
2. Lesser forces are required for deformation 
3. Greater ductility of material is available, and therefore more deformation is possible. 
4. Favorable grain size is obtained leading to better mechanical properties of material 
5. Equipment of lesser power is needed 
6. No residual stresses in the material. 

Disadvantages 
1. Heat energy is needed 
2. Poor surface finish of material due to scaling of surface 

 
 
V.b)  

Indirect(Backward) extrusion 
 

 In this process the metal is extruded in the opposite direction of force applied. 
 

 
 In this process the hot metal is placed in a press and pressed by using a hollow ram, hence the 

metal is coming out through the hollow ram in opposite direction. 
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VI.a)  

 The process of shaping metals into semi-finished or finished forms by passing between rollers 
is called rolling.  

 Rolling is the most widely used metal forming process. It is employed to convert metal ingots 
to simple stock members like blooms, billets, slabs, sheets, plates, strips etc. 

 In rolling, the metal is plastically deformed by passing it between rollers rotating in opposite 
direction. The main objective of rolling is to decrease the thickness of the metal. Ordinarily, 
there is negligible increase in width, so that the decrease in thickness results in an increase in 
length. 

 Rolling is done both hot and cold. It is accomplishes in rolling mills. A rolling mill is a 
complex machine having two or more working rollers, supporting rollers, roll stands, drive 
motor, reducing gear, flywheel, coupling gear etc. 

 Rollers may be plain or grooved depends upon the shape of rolled product. The metal changes 
its shape gradually during the period in which it is in contact with the two rollers. 

 
VI.b)  

 Drawing is a metalworking process which uses tensile forces to stretch metal, glass, or plastic. 
 As the metal is drawn (pulled), it stretches thinner, into a desired shape and thickness. 
 Drawing is classified in two types: sheet metal drawing and wire, bar, and tube drawing.  
 The specific definition for sheet metal drawing is that it involves plastic deformation over a 

curved axis.  
 For wire, bar, and tube drawing, the starting stock is drawn through a die to reduce its 

diameter and increase its length.  
 Drawing is usually done at room temperature, thus classified a cold working process, however 

it may be performed at elevated temperatures to hot work large wires, rods or hollow sections 
in order to reduce forces. 

 
for eg: Wire drawing 
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 Initially the point of wire is sized so it will be easy to enter the die. 
 The initially sized point of thick wire is pulled out through the die; hence we get thin wires as 

shown in fig. 
 

VII.a)  
a) Gas tungsten arc welding (GTAW) or Tungsten inert gas welding (TIG). 
 TIG is a welding process, in which heat is generated by an electric arc struck between a 

tungsten non-consumable electrode and the work piece. 
 The weld pool is shielded by an inert gas (Argon, helium, Nitrogen) protecting the molten 

metal from atmospheric contamination. 
Advantages 

 Weld composition is close to that of the parent metal; 
 High quality weld structure. 
 Slag removal is not required (no slag). 
 Thermal distortions of work pieces are minimal due to concentration of heat in small zone 

Disadvantages 
 Low welding rate; 
 Relatively expensive; 
 Requires high level of operator’s skill. 

Applications 
 Used for welding steel, aluminium and cast iron etc. 
 Widely used in automobile industry. 
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VII.b)  
Types of flames in gas welding 

 By varying the ratio of oxygen and acetylene, 3 types of flames can be produced. 
i. Neutral flame. 

ii. Carburizing flame (Reducing flame). 
iii. Oxidizing flame. 

 
   (i)Neutral flame. 
 

 It is obtained by supplying equal quantity of oxygen and acetylene. 
 It has two zones, ie.,one sharp bright inner cone and one bluish outer cone. 

 
 The inner cone develops heat(3200oC) to melt the metal. 
 Neutral flame is used for welding steel, cast iron, aluminium etc. 
 It has less chemical effect on welded metal. 

 
ii) Carburizing flame (Reducing flame) 
 It is obtained by supplying more acetylene than oxygen. 

 

 
 It has three zones, ie., sharp inner cone, white intermediate cone and bluish outer cone. 
 It is used for welding low carbon steel ,alloy steels, nonferrous materials etc. 

 
(iii)  oxidizing flame 
 

 It is obtained by supplying more oxygen than acetylene. 
 

 
 It has two flame zones, ie., smaller inner cone and outer cone. 
 This flame is used for welding brass and bronze. 
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VIII.a)  

 In resistance welding, the parts to be joined are heated to plastic state by their resistance to the 
flow of electric current and mechanical pressure is applied to complete the weld. 

 In this process two copper electrodes are used. 
 The metal parts to be welded are placed between the electrodes. 
 When current is passed through the electrodes, the electrical resistance at the metal jont 

becomes very high, so joint becomes red hot plastic state. 
 Now mechanical pressure is applied to complete the weld. 
 Heat generated, Q=I2RT 
 I=current in Ampere 
 R= resistance 
 T=time of current flow. 
 AC supply is used having 4 to 12 V. 

 
a) Spot welding. 
 Spot Welding is a Resistance Welding (RW) process, in which two or more overlapped metal 

sheets are joined by spot welds. 
 

 
 The method uses pointed copper electrodes providing passage of electric current. The 

electrodes also transmit pressure required for formation of strong weld. 
Diameter of the weld spot is in the range 3 - 12 mm 

 By using this method metal sheets from 0.025 to 1.25 mm thickness can be welded. 
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VIII.b)  
Brazing 

 It is a method of joining two metal work pieces by means of a filler material at a 
temperature above 450 oC, which is above the melting point of the filler metal but below 
the melting point of either of the materials being joined. 

 Flow of the molten filler material into the gap between the work pieces is driven by the 
capillary force. 

  The filler material cools down and solidifies forming a strong metallurgical joint, which is 
usually stronger than the parent (work piece) materials.  

 The parent materials are not fused in the process. 
 Brazing is similar to Soldering. The difference is in the melting point of the filler alloy: 

brazing filler materials melt at temperatures above  450°C; 
 Soldering filler materials (solders) melt at temperatures below this point. 
 

 Brazing is used for copper alloys, nickel alloys etc. 
 

 Flux used= boric acids, chlorides etc. 
 

 Filler materials = copper alloys, silver alloys. 
 

Applications 
 Brazing is used for fastening of pipe fittings, tanks, carbide tips on tools, radiators, heat 

exchangers, electrical parts, axles, etc. 
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IX.a) 
 
CNC (COMPUTER NUMERICAL CONTROL) MACHINE 
• In CNC machine, stored program is used to produce the required work. 
• Here a microcomputer is used to control the system. 

 
Parts of CNC 
1. Hardware: it includes microprocessor, machine tools, actuators etc. 
2. Software: CNC software includes various instructions, programming languages, input / output 
control and graphics. 
3. Information: it is the data required for cutter location, machining and programming. 
 
Advantages over conventional machine 
• Greater accuracy. 
• Lesser production cost per piece due to lesser setting and production time. 
• Improved product quality. 
• High production rate. 
• Less scrap (wastage of material.) 
• Lesser operator skill is required. 
Disadvantages 
• Higher cost of the machine. 
• Require well knowledgeable person in programing. 
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IX.b)  

 
 
 
X.a) 

SLOTTING MACHINE 
• Basically slotting machine is a vertical axis shaper. 
• The tool moves vertically rather than in a horizontal direction. 
• It has a vertical ram and a hand or power operated rotary table. 
• The stroke of ram is smaller in slotting machines than in shapers. 

 
Main parts 

• Base. 
• Columns. 
• Table. 
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• Ram 
Base 

• It is also known as bed and it is a heavy cast iron construction. 
• It acts as a support for the column, the driving mechanism of ram, table and other fittings. 

Column 
• It is made of cast iron & it acts as housing for the complete driving mechanism. 

Table 
• Usually a circular table is provided in slotter. 
• T –slots are provided on top of the table to clamp the work. 

Ram 
• It moves in vertical direction between the vertical guides ways provided in front of the 

column. 
• The ram supports the tool head to which the tool is attached & the cutting action takes place 

during the downward movement of the ram. 
 
X.b)  
Types of Grinder 

a) Portable grinder. 
b) Bench grinder. 
c) Swing frame grinder. 
d) Centreless grinder. 
a) Portable grinder 
• It can be carried fro place to place easily. 
• It is used for cleaning castings,welded works,sheet metal works etc. 

 
• It has small electric motor. 
• A small grinding wheel is attached to the end of the motor. 
• The motor is connected by a long wire to the main supply using a plug. 

 
b) Bench grinder 
• It has two grinding wheels at the end of a motor shaft. 
• A work rest is provided for supporting the work piece. 
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• These types of grinders are commonly used for grinding of tools and valves.  
c) Swing frame grinder 
• It has a long horizontal frame having 3 m long, suspended at its centre so as to move freely 

within the area of operation. 
• One end of the frame carries grinding wheel attached to a motor. 
• The other end of the frame carries a balancing weight. 

 

 
 

• A handle is used for moving the grinding wheel and applying on the grinding wheel. 
• The machine can be suspended from crane hook. 
• These machines are used for grinding large and too heavy works. 

 
d) Centreless grinder 
• This grinder has two wheels, a larger grinding wheel revolving at a high speed and a small 

regulating wheel revolving at a slow speed. 
• The work piece is placed in a floating condition between the grinding wheels for grinding, so 

it is called centreless grinding. 
 

 
• After placing the work between wheels, the regulating wheel is fed forward forcing the work 

against grinding wheel. 
• So the work is pressed against the grinding wheel and grinds. 

mad
inpoly.

co
m


