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Q.l (a) In respect of a given product mix of a manufacturing system, define in
quantitative terms three flexibility measures: process flexibility, product
flexibility, and production flexibility. (2 x 3 = 6)

(b) Identify essential physical components of an FMS. State any three key
characteristics of an FMS. (2 + 1.5)

(c) In respect of data given in the following table, formulate the problem of
maximizing the number of part types in a batch using Hwang model.
Assume all the necessary variables and parameters for formulation. Assume
that each tool requires one slot of a tool magazine. What is the limitation of
this model? (6 + 0.5)

Table: Part-Tool Requirements

Part types PI P2 P3 P4 P5 P6 P7 P8 P9
Tools tl t2 t3 t1, t2, t4, t6, t7, t6, t8, t12, tl,
required t2 t3 t5 t8, t9 tl0,tl1 t2, t6, t5

Q.2 (a) What are the four types of tool allocation policies 10 FMS? State the
condition under which each is ·preferred. (1 + 4)

(b) Mention the measures of performance and part-type selection rules for
tooling strategies in FMS. (1.5 + 1)

(c) The use of palletized parts in FMSs in one of the most important features in
FMS working. Why? How do you determine the number of pallets in this
context? How is FMS related to GT? (1 + 1 + 1)

(d) Establish the formula ofEPQ. Under what condition, EPQ becomes a unity,
and what does it signify with respect to JIT principles? (3.5 + 0.5 + 1.5)
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Q.3 (a) Explain, in brief, the use and working (with a flow diagram) of SIGNAL
KANBAN. (2 + 4)

(b) Formulate the problems of minimum lot size and positions of kanbans of a
signal kanban system assuming all the necessary variables and parameters.

(8)

(c) State why blocking does not occur in case of the pull system? (2)

Q.4 (a) State Monden formula for determining the number ofkanbans. (2)

(b) Consider the manufacture of product X, assembled in two parts, A and B.
Both the parts are manufactured in the company. The necessary layout is
given in Figure. Data are given in Table.

Preceding Process Stacking Area Subsequent Process

PK-A WK-A
Work Center SA-A Assembly

A centre
X

~ PK-B, 'I WK-B

I
Work Center SA-B ,. 110

B

Figure: Layout

Part Demand
I

Lead Time
I a J Container

(UnitslDay) (Days) Capacity
Assembly stage

A 2000 1 1.0 10.001 100
B 800 I 0.5 10.251 50

Manufacturing Stage
A 2000 I 0.50 10.20 I 100
B 800 I 1.00 10.00 I 50

(i) Determine the number of both withdrawal and production kanbans.
(1.5 + 1.5)

(ii) If the assembly for X is outsourced to another production unit of the
company with lead times of transferring parts A and B being 6 days and 9
days, respectively, determine the numbers of withdrawal and production
kanbans. How is WIP inventory affected with outsourcing? (4 + 1)

(c) Derive mathematical expression of optimum number of kanbans to minimize
the total expected cost (holding and shortage) when there are variations in
both demand and lead time. (6)
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Q.5 (a) Explain, in brief, the physical components and the working of an industrial
robot with six-degrees of freedom, with a rough sketch. (4 + 2)

(b) State the types of robotic joints and define them. (4)

(c) For the following joint notation, make sketches to illustrate the robot arm
configuration: (i) TRR, (ii) TLR, (iii) TLV, (iv) RLR. What is a cartesian
robot configuration? (4 + 2)

Q.6 (a) The XYZ company has received four job order A, B, C and D on day 12 on
the production schedule calendar for machining work on their vertical
numerical control (NC) milling centre in that order. The following data are
given in table.

Job Due Remaining Process Number of Remaining
Type Date Times Operations
A 27 6 12
B 12 8 16
C 19 10 20
D 20 5 10

(i) Determine the order in which the jobs should be processed according to the
SPT, LS, spa and CR rules. (4 x 1.5 = 6)

(ii) Determine the average manufacturing lead time and the average tardiness for
all the four scheduling rules. (4 x 1= 4)

(b) What are the seven types of ,mud a' in a typical production system? State
any two preventive measures for each of these muda. (3 + 3)

Q.7 (a) Mention two industrial situations where use of robots is considered essential.
How would you determine 'control resolution' for robotic joints? Make a
sketch of a polar robot and write its working. (1+ 2 + 2)

(b) Mention the files and the modules to be used for FMS workorder processing
and part control system. Optimum performance of an FMS depends on
quality control subsystems. State its functioning briefly. (3 + 3)

(c) Explain, with a flow diagram only, the flow sequence of a typical kanban
production system. What are the flow-specific objectives ofTPS? (4 + 2)

(d) Define scheduling rules: LS, CR, and SPT with suitable examples. (3)


