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1-here are 6 (SIX) questions. Answer 6 (SIX) questions. The symbols have their usual meanings. Marks of each
question and the corresponding CO and PO are written in brackets. Show all steps and calculations.

An 1;MS consists of four stations. Station 1 is a load/unload station with one server. Station

2 consists of three identical CNC milling machines. Station 3 consists of two identical
CNC drill presses. Station 4 is an inspection station with one server that performs
inspections on a sampling of the parts. The stations are connected by a part-handling
system that has two work carriers and whose mean transport time is 2.0 min. The FMS

produces four parts, A, B, C, and D. The part-mix fractions and process routings for the
four parts are presented in Table 1 below. Note that the operation frequency at the

inspection station qf4jA is less than 1,0 to account for the fact that only a fraction of the

parts are inspected. Solve for: (i) maximum production rate of the FMS, (ii) corresponding
production rate of each part, (iii) utilization of each station in the system, and (iv) average

utilization of the regular stations (excluding the part-handling system).

a)1

1-able 1 : Part-mix fractions and process routings for the four parts
Operation k

1

2
3

4

5

1

2

3

4

5

6

1

2

3

4

1

2

3

4

Part Mix pi

0.1

Part J

A

B 0.2

C 0.3

D 0.4

Description

Load

Mill
Drill

Inspect

Unload

Load

Dri tl

Mill
Drill

Inspect
Unload

Load
Drill

inspect
Unload
Load

Mill
Inspect

Unload
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(15)
(CO 3)
(PO 2)
(K4,Pl ,P3)

Process Time tijk

3.5 min

20 min
15 min

12 min

1.5 min

4 min

16 min

25 min

14 min
15 rnin

2 min

3 min
23 min
8 min

1.5 min

3 min
30 min
12 min
1.5 min

Frequency fijk

1.0
1.0
1.0

0.5
1.0

1.0

1.0

1.0

1.0
0.2

1.0

1.0
1.0

0.5

1.0

1.0

1.0

0.333

1.0

Station

1

2
3

4

1

1

3

2

3

4
1

1
3

4

1

1
2

4

1
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b) Figure 1 presents an FMS system for a sheet metal fabrication process. Ahalyse FOUR

(4) elements in the systems that classifies it as a FMS SYstem.

(10)
(CO 3)
(PO 2)
(K4,Pl,P3)

I'-igurc I : An 1;MS system for a sheet metal fabrication process

a) Identify part families and corresponding machine grouping for the following pall machine

incidence matrix using rank order clustering techniques are presented in Table 2.

Comment on the obtained results and discuss pros and cons of this grouping method

2 ( 10)
(CO 3)
(PO 2)
(K4,P I,P3)

1-able 2: Part-machine incidence matrix

ParIs

D E FMachines

1

2

3

4

5

6

7

8

A B C G H

b) A G'1- cell has four machines: 1, 2, 3, and 4. An analysis of 50 parts processed on these
machines has been summarized in the from-to chart in Table 3 .

i. Determine the most logical machine sequence using the “Hollier method”.

(5)
(CO 3)
(PO 2)
(K4,P 1 ,P3)

Fable 3: From--1-o chart

To

2

5

0

40

0

From

1

2

3

4

1

0
30
10
10

3

0

0

0

0

4

25
15

0

0

ii. Additional information from 2b(i): 50 parts enter the machine grouping at machine 3, (10)
20 parts leave after processing at machine 1. and 30 parts leave machine 4 after

processing. Compute: (a) the percentage of in-sequence moves, (b) the percentage of
by-passing moves, and (c) the percentage ofbacktracking moves for solution 2b(i).
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a) Suppose you own a general-purpose machine shop with machines integrated with
CAD/CAM/CAPP system. What kind of CAPP system is suitable for your machine shop?
Explain the required features of the CAPP system.

(15)
(CO 3)
(PO 2)
(K4,Pl,P3)

( 10)

(CO 3)
(PO 2)

(K4,P 1 ,P3)

b) 1-hc annual demand for a certain item made-to-stock = 15,000 pc/yr. One unit of the item
costs 820.00, and the holding cost rate = 18%/yr. Setup time to produce a batch = 5 hr.

1-he cost of equipment downtime plus labor = $150/hr. Determine the economic batch

quantity and the total inventory cost for this case.

Figurc 2 shows an example of a part delivery system for an assembly process. The part

delivery system is to be designed for effective part delivery and assembly process. Suggest

and analyse an element that must be incorporated in the delivery system to ensure a
complete and effective part delivery process.

4 a) (10)
(CO 4)
(PO 2)
(K4,P 1 ,P3)

1:It'1 1 ; IF a ; :: iT'iii:-:ii

;.:;'.', I„=+[
Figure 2: A part delivery system for an assembly process
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b) Figure 3 illustrates an automatic stacking program that requires both a timer and a counter.
In this process, conveyor Ml is used to stack metal plates onto conveyor IV12. The

photoelcctric sensor provides an input pulse to the PLC counter each time a metal plate

drops from conveyor Ml to M2. When 15 plates have been stacked, conveyor N42 is
activated for 5s by the PI.C timer. 1-he operation of the program can be summarized as

follows :

• When the start button is pressed, conveyor NTI begins running.
• After 15 plates have been stackcd, conveYor Ml stops and conveyor M2 begins

rurlnlrlg .

• After conveyor M2 has been operated for 5s, it stops and the sequence is repeated
automaticaljy

• The activation of the timer resets the counter and provides a momentary pulse to
automatically restart conveyor Ml

Construct the ladder logic diagram for the system.

(15)
(CO 4)

(PO 2)
(K4,P 1 ,P3)

Figure 3: Automatic stacking process
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An automated assembly line is to be designed and setup for a new manufacturing faClllt}

in Gazipur Manufacturing Industrial Zone

(CO 4)
(PO 2)
(K4,P 1 ,P3 )

5

i Discuss th: characteristics of the manufacturing operations that would grant the nec s

of automatic assembIY SYstcms'

( 1 0)

ii. Discuss scvcral potential automatics assembLy ?)stEm. ITnngurMions (with sketches

that c,n bc appli',d in this manufacturing operation facilities

(15)

Construct the ladder logic diagram for the SYstem

6

n !! ! ! i K1 1 b 1 :TI LB 1

Figure 4: Fluid fIlling operahon

(15)
(CO 4)
(PO 2)
(b,4,Pl ,P3)
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Figure 5: Die stamplng process
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