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Model Question Paper 

Third Semester BE Degree Examination 

Manufacturing Technology 

Time: 3 Hours          Max. Marks: 100 

Note:  1. Answer any FIVE full questions, choosing ONE full question from each module. 

2. M: Marks, L: RBT (Revised Bloom’s Taxonomy) level, C: Course outcomes. 

 

Module -1 M L C 

Q1 

a. 

A 150 mm long, 12 mm diameter SS rod is to be reduced in diameter to 10 mm by 

turning on a lathe in one pass. The spindle rotates at 500 rpm, and the tool travels at an 

axial speed of 200 mm/min. Calculate the Cutting Speed, Material Removal Rate and 

Machining Time. 

10 L3 CO1 

b. 

A machine operator has to produce a hole on a drilling machine in a block of 

magnesium alloy flange with a 10 mm drill at a feed of 0.2 mm/rev. The spindle is 

running at 800 rpm. Compute the MRR and illustrate the required sequence of 

operation. 

10 L3 CO1 

OR 

Q2 

a 

Determine the angle at which the compound rest would be swiveled for cutting a taper 

on a workpiece having a length of 150 mm and an outside diameter of 80 mm. The 

smallest diameter on the tapered end of the rod should be 50 mm and the required 

length of the tapered portion is 80 mm. Illustrate the oblique cutting process utilized 

for taper turning operation. 

10 L3 CO1 

b. 

A shock absorber accessory: rectangular flange, is to be machined as shown in Fig 1 

(b) by milling, drilling and tapping operations. The dimensions of raw material is as 

shown in Fig 1 (a). The following data shows the cutting conditions and other details 

for the part. 

                    

 

 

 

 

                                  Fig 1 (a)                                           Fig 1 (b) 

Considering that the material needs to be removed in a single pass for each operation, 

calculate the total time to manufacture the final product. Neglect setup and idle time 

for operations. 

 Milling Operations Drilling and Tapping Operations 

Tool HSS face milling cutter HSS twist drill/tap 

Feed 0.2 mm/tooth 0.1 mm/rev for drilling 

0.09 mm/rev for tapping 

Cutting speed 45 m/min 60 m/min for drilling 

30 m/min for tapping 

Cutter diameter 110 mm Not applicable 

No. of teeth 24 Not applicable 

Clearance 30 mm 15 mm 
 

10 L3 CO1 
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Module- 2 

Q3 

a. 

A job shown in the figure below is to be made from cast iron by the Casting process. 

The mould for this job is made using a wooden Pattern.  

 

Determine the dimensions of the wooden pattern. 

Assume a machining allowance of 2 mm on each side, a 

shrinkage allowance of 2% and a taper allowance of 1°.  

10 L3 CO2 

b. 

A Cupola furnace is used to melt 1000 kg of cast iron. The temperature of the metal 

charge is 20°C, and the desired melting temperature is 1300°C. The specific heat of 

cast iron is 0.46 kJ/kg°C. Calculate the amount of heat required to melt the charge. 

Explain the Melting zone and Reduction zone in the Cupola Furnace. 

10 L3 CO2 

OR 

Q4 

a. 

A foundry pours 1000 kg of molten metal into a sand mould to produce castings. It 

was found that 800 kg of metal was used in the final product and 200 kg for its gating 

system. Find the Cast Yield for this process and illustrate the Gating system  

10 L3 CO2 

b. 

A casting is made of aluminium with a volume 0.02 m3 and a surface area of 0.5 m2. 

The mold constant is 0.3 and the exponent is 2. Calculate the solidification time for the 

given casting. Suggest a centrifugal casting process for producing long tubes and 

illustrate the process. 

10 L3 CO2 

Module – 3 

Q5 

a. 

Consider a case in which a TIG welding operation is being performed with V= 20 V, 

I= 200 A and the cross-sectional area of the weld bead is 30 mm2. Calculate the weld 

speed if the workpiece and electrode are made of Aluminum alloy. Assume an 

efficiency of 75% and the specific energy required for melting is 2.9 J/mm3. Illustrate 

the TIG welding process. 

10 L3 CO3 

b. 

A friction welding process is used to join two steel workpieces. The contact area 

between the workpieces is 50 mm² and the frictional stress developed during the 

process is 120 MPa. Calculate the required axial force and, with a neat sketch, explain 

the utilized Friction Welding process. 

10 L3 CO3 

OR 

Q6 

a. 

In a MIG welding process, the current used is 200 A, the voltage is 24 V, and the 

welding speed is 150 mm/min. Calculate the heat input and illustrate the MIG welding 

process. 

10 L3 CO3 

b. 

Illustrate the Explosive Welding processes and calculate the velocity of the flyer plate 

at the moment of impact. The given explosive charge mass is 5 kg with a charge energy 

of 20 kJ. Consider the masses of the flyer plate to be 50 kg and the target plate to be 

100 kg. The distance of the flyer plate before the collision is 0.1 m.  

10 L3 CO3 

Module – 4 

Q7 

a. 

Given that the extrusion force required is 40,000 N and the ram velocity is 0.1 m/s. 

Calculate the power requirement and, with a neat sketch, explain in brief the direct and 

indirect extrusion process.  

10 L3 CO4 

b. 

A metal strip with an initial thickness of 20 mm and width 150 mm is rolled to a final 

thickness of 10 mm using a two-high rolling mill. The yield strength of the material is 

250 MPa. Calculate the roll force required for this operation, assuming that the material 

behaves ideally as an elastic-perfectly plastic material and no friction losses occur. 

Illustrate the Two-high rolling mill arrangement. 

10 L3 CO4 

OR 

Q8 a. 

A cylindrical billet of steel with a diameter of 100 mm and length of 200 mm is to be 

forged using an Open Die Forging process. The flow stress of the material is 250 MPa 

and the reduction in height of the billet is 50 mm. Calculate the required forging force. 

With a neat sketch explain the Upsetting operation. 

10 L3 CO4 
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b. 

A stock of thickness 30 mm is to be rolled and reduced to 10 mm. Consider the 

maximum angle of contact to be 40° and calculate the minimum diameter of the roller 

and the required coefficient of friction. Illustrate the Universal Rolling mill. 

10 L3 CO4 

Module – 5 

Q9 

a. Briefly explain with a neat sketch the principle of operation of Abrasive Jet Machining, 10 L2 CO5 

b. 
Describe the elements of the Electro-Chemical Machining process and process 

capabilities along with its limitations. 
10 L2 CO5 

OR 

Q10 
a. Explain with a neat sketch the principle of operation of Electric Discharge Machining. 10 L2 CO5 

b. Illustrate the Laser Beam Machining process.  10 L2 CO5 

 

-*****- 


