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FACULTY OF ENGINEERING

Midterm Examination: Semester 2 Academic Year:2010
Date: February 22, 2011 Time: 9:00-12:00
Subject: 226-431 Manufacturing Automation Room: S817
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1. S
2, 5
3. 5
a, 5
5. 20
6. 15
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Total 120

1. points) From figure 1, explain the conceptual of this picture.
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2. (5 points) From Figure 2, what is the concept of the picture? How do the automation concept

solve this situation?

3. (5 points) From Figure 3, what is the concept of the picture? How do the automation concept

solve this situation?




5. @15 points) In a factory, there are 6 workstations, WS 1, WS 2, WS 3, WS 4, WS 5, WS 6. There are

4 products, A B C and D, produced in the factory by these 6 workstations.

Amount, production

scheduling, production capacity, and product weight of each product are shown in Table 1. The factory

manager would like to apply AGV system for the production. He designed AGV guided path as shown in

Fig 4. Material handling capacity of the selected AGV type is 50 kilograms per trip. Its velocity is 2 meter

per minute. Its efficiency is 0.8 and it has to be charged the energy after it works for 8 hours (t = 30

minutes). Pick up and drop off time is 0.5 and 0.6 respectively. If there are 10 work hours per day, how

many AGV should have in the factory. (use the 2 equation from the slide presentation)

Table 1 Detail of production

Product Production scheduling Production capacity (parts/day) | Weight (kg.)/ part
type
A 123>4>6 2,000 0.5
B 233345556 5,000 0.5
C 15233545526 1,000 08
D 124>5>6 3,000 0.5




NAME .o 15 2
< - = P < N A
A A
WSH1 WS2 v WS3
\ 65
o
——l {5 =
A A A
WS4 WS5 Ws6 ‘3”
Yy '
\J
10 m.
<l m' -
P 30m. o -

QO = Pickup and drop off point
Figure 4 Guide path layout




e B e

6. (15 points) Consider an AS/RS with dedicated storage/retrieval machine per aisle, 5 aisles in the

whole system. Information regarding the system is as given below:

6.1 Size of unit load is 10, 15, 20 (x, y, 2) in. In addition, values of a, b, c are 0.4, 0.25, and 0.4 in,,
respectively.

6.2 two feet wide aisles separate racks from the side walls and one end of wall of the structure

6.3 length of a storage aisle = 500 unit loads

6.4 height of a storage aisle = 400 unit loads

6.5 height between top level of rack and building ceiling = 10 in.

6.6 Pick up time = 1.5 min. and drop off time per unit load = 1.5 min.

6.7 Average system horizontal and vertical travel speed are 40 ft./min and 30 ft./min respectively.

6.8 For one aisle, 500 times/day of the storages are done under single command cycle. 400 times/day
of the storages are performed under dual command cycles.

Determine:

1. What is the minimum space requirement (Volume, width X length X height) of the AS/RS system? (8

points)

2. Can the S/R machine handle the handling workload over the eight hours? If the answer is yes, what is
the utilization of the S/R machine? If not, how many storages and retrievals can be performed 8 hours per

aisle? (7 points)

e



7. (5 points) What is AS/RS and Carousels?

8. (5 points) What is difference between production system and manufacturing system?

9. (10 points) Explain the function of computer control system in the manufacturing system and

give an example for each function.




10. (20 points) Answer the following question.

10.1 (5 points) What is flexible manufacturing system?

11. (25 points) From the class presentations, answer these following questions?

11.1 (3 points) From Beer Manufacturing case study, what is process shown that the system is CIM?

11.2 (3 points) From KFC case study, what is AGV type for the system? In addition, how is the AGV

system controlled ?
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11.3 (4 points) From Ice-cream case study, what are processes improved for the CIM system and how
do they improve?

11.5 (4 points) From Big C case study, what is the automated material handling equipment? Explain

how it works from the beginning to final destination?

......................................................................................................................................................................................................

11.6 (3 points) From Rubber case study, what are material handling activities of the automated
material handling system? In addition, what are automated handling equipments for these

activities?




