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Problem number (1) (15 Marks)
! Wrie short notes on:
a) Design flat form tool in an analytical method at zero rake angles, choose a suitable material, and
corresponding parameters? (10 Marks)
b) And using a graphical method for a positive rake angle? (5 Marks )
Problem number (2) (35 Marks)
Write short notes on:
a) Main elements of jig and fixture? (5 Marks)
b) Pin and Button locator? (5 Marks)
c) The function of any clamping device is that of applying and maintaining sufficient counteracting
holding force to a workpiece to withstand all tooling forces,(Clamping and positioning).?
(10 Marks)
d) Design and draw a channel jig for mild steel component as shown in Figure below to drill the hole
diameter of 18 mm. (15 Marks)
Problem number (3) (20 Marks)
a) {| Write short notes on: fixture of rectangular and circular components? (5 Marks)
b) |lFor cutting the slot in batch production. Design a milling fixture to cut a slot 3 x 3 mm in a mild
steel component as shown in Figure below. (15 Marks)
Problem number (4) (30 Marks)
Write short notes on:
a) Types of clearance should be studied before design fixture of shearing? (5Marks)
b) Explosive forming and Die Swell? (5 Marks)
c) Redrawing types (direct-indirect)? (5 Marks)
d) In extrusion: Explain how can you get hollow shapes? (5 Marks)
e) The injection molding machine (injection unit and cycle- functions of clamping unit? (10 Marks)
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Answer as much as you can

1-a-A. It's required to design A fixture For Helping in machining of 2
c¢m to be of the same dimensions as final machining step. Draw a
indicating the necessary components.

1-b-B.It's required to design A fixture For Helping in machining of 2
diameter to be of the same height of 5 cm  as final machining ste
schematic drawing mdncatmg the necessary components.

2-Using comparativeanalysis for the following tooling problem a tota
plates require four holes accuratelydrilled 90 degrees apart to mat

a. Have a machinist who earns $15.00 per hourly out and drill e
2 minutesper parts.

b. Use a template jig, capable of producing 50parts per hour ar

in the production department, where an operator earns$7.5

c. Use a duplex jig, which costs $35,50 and can produce a part
in the productiondepartment, where an operator earns $5.50f

3-a- Four equispaced through holes have to be drilled radials in a di
radial piston pump) as shown in Fig. (a) A jig is to be designed ft
of such discs. (0. D. =100 mm, I. D. = 50 mm, Thick. = 65 mm

b- A through rectangular section slot has to be cut on a rod as'st
fixturé™or jig is to be designed for cutting the slot in batch produc
machined on a general purpose lath. The shaft length = 350 mm.,
rectangular section slot is of 12mm in depth & 15 mm in width.

Design the suitable jig or fixture for the required processe

(20 marks)

0 blocks of 4x5x5
schematic drawing

0 cylinders of 4 cm
>p. Draw a

(15 Marks)

| of 850 flange

te with a connector
value. Which of the listed alternatives isthe most economically des

sirable?

ach part at a rate of

1d costing $20.00,
0 per hour.

every 30 seconds,
ver hour.

(20 Marks)

sc, (like rotor of
r batch production
& Hole D.= 45 mm)

own in Fig. (b). A
‘tion to be
0.D. =65 mm. &

s in (@) &( b).
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Q1: A factory manufactures a product each unit of which consists of 5 units of part A
and 4 units of part B. the two parts A and B require different raw materials of which 120

units and 240 units respectively are available. These parts can be manufactured by three

methods. Raw material L :
! Table 1 Input per run (units) | Output per run (units)
requirements per production run and Rl S
the number of units for each part | method | material | material | Part A | Part B
prodﬁced are given in Table 1. 1 2
Determine  the  number  of 1 7 5 6 4
production runs for each method so 4 4 i » .
as to maximize the total number of 2 k : . ;
complete upits of the final product. (15%
Q2: Determine the feasible solution of variables with using M technique: (15"
Minimize z=4x1+x2
3x1+x2 >=3
4x1+3x2 >=6
X1+2x2<=4
- X1,X2>=0
Q3: Distinguish and discuss these caéle:s graphically and mathematically. (25°)
Maximize Maximize Maximize Maximize Maximize
Z=3X1+9X2 Z=3X1+2X2 Z=2X1+4X2 Z=2X1+X2 Z=3X1+2X2
X1+4X0k=8 4XH3X24=12 X1+2X2<=5 X1-X2<=10 2X1+X2<=2
X1+2X2<=4 4X1+X2<=8 X1+X2<=4 2X1 <=40 3X1+4X2>=12
X1,X2>=0 4X1-X2<=8 X1,X2>=0 X1,X2>=0 X1,X2>=0
X1,x2>=0




Q4: A company has factories at four different | T4

Qs:

places, which supply warehouses | From

A.B,C,D AND E. Monthly factory 1

capacities are 220, 180, 150 and 280

2
units respectively. Monthly warehouse 3
4

requirements are 110, 190, 120, 230 and

160 units respectively. Unit’s profits are

given in L.E. Determine the optimum transportation to maximize profits. (15%

Five wagons are available t stations 1,2,3,4 and 5.
These are required at five stations I, II, III, IV and
V. the mileages between various stations are given
by the table indicated. How ‘should the wagons be
transported (assign) so as to minimize the total

mileage covered? (15"

uaL.aﬂ\ daa /e.J.\ éﬁjﬂ\.} ‘53\:1;43 c.o

A B C D E
3|14 | 11 | 8 | 12
14| 9| 17 | 6 |10
3 10| 12 | 17 |15
1010 13 |18 | 11
[ (| (v |V
17 Fi0°| 5 |9 ia |11
7 (3796 |12 |4
37 (372 [A74 5
|1 |91z |17 |5
5 [11(6 |14 |19 |10
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