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INDIAN INSTITUTE OF TECHNOLOGY, KHARAGPUR 
Department of Industrial Engineering and Management 

Mid Spring Semester Examination, 2012 
Seco11d/Fourth/Fifth Year B.Tech.(H)/Dual Degree in IM and MF 

Subject Nurr, ber: 1M2! 002 Subject Name: Production Design and Process Planning 
I /IM600 16) I 

Full Marks: 50 Time! 2 Ho4rs 
DJte, Time, ~nd Venue of Examination: --.02.2012 
l'f~mber of Students anpearing in the Examination: 79 
I1tstructions: 1. Attempt all questions. · · · · 

2. Maxim~m marks are shown against each question. 
3. Answers should be short and to the point. 
4. Statistidal Tables may be used wherever needed. 

i 
Q.1 (a) Compare and contrast job, batch, and continuous manufacturing ir respect of 

flexibility dimensions (5) 

(b) Use of computer in continuous manufacturing is limited. Why? 

I Use of computer in batch production/manufacturing is significant. Why? 

I State few specific uses of computer in batch manufacturing. (2 + 2 + 3) 

1 {c) What is 'programmable automation'? Cite one example. (2 + 1) 

I ·r . . ... ·~ ""~----~ ""'""'~-~--'c"'~~ 
.~. "'"-..:=::;~1,."'=-"-__,-=Q-~-A..,Jot,of-lOOO·units·oF-steel Yods~40 cirtlongana 7 em in diameter is turned on an 

I NC lathe at a feed rate of 0.2 mm per revolution and depth of cut of2 mm. 
! 
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The tool life equation is given by 

vT0
·
25 = 190 

The other data are: 

Machine labor rate = Rs 50/h 
Machine overhead rate = 200% of labor 
Grinding labor rate = Rs 50/h 
Grinding overhead rate = 300% of grinding labor 
Loading and unloading time = 2 min/piece 

Two types of carbide tools can be used for the turning operation: brazed inserts 
and throwaway inserts. 
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Brazed Inserts 

Orig.rial cost of the tool== Rs 1250 
Grinding time= 3 min 
Tool changing time= I min 

The tool can be grounded only five times before it is discarded. 

Throwaway Inserts 

Tool cost= Rs 750 
Tobl changing time= 0.5 min 

r 

Determine the following (assuming a single pass): 
f 
(a) Optimum tool life and optimum cutting speed to minimize the cost per piece, 
{b) Production rate for the minimum-cost criterion, 

(c) Optimum tool· life and optimum cutting speed to maximize the production 
rate, and 

(d) Production tate for the maximum production rate criterion. (5 + 5 + 3 + 2) 

Q.3 (a) Why do you use NC technology in manufacturing? Stat.e any six 
characteristi~s of a typical CNC system (2 + 3) 

(b) Briefly state the configuration of a typical D_NC ~,y~t~m ._ . , ~~~~-"=-"'"'· '""q).:....- -~·~~=...:c.-~ _ 
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(c) Machine control motions and interpolations. (4 + 3) 

QA (a) Briefly expiain the four-plane concept and its usefulness in manufacturing 
performance controL (2 + 2) 

(b) Identify the elements and interactions of a typical CIM framework. How 
would you incorporate flexibilitY;' in this framework? (3 + 2) 

• 
(c) Present closed loop in manufact,uring with a flow chart only. For shop floor 

or operations control, this is a must. Why? (4 + 2) 




