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Remarks: (answer the following questions... assume any missing data.’.. answers should be supported by
sketches) :
Problem number (1) (15 Marks)

What is Numerical control?

Explain the basic components of NC system

Define: Encoders, data processing unit and stepper motor?
Problem number (2) (20 Marks)

Explain the numerical control Methods?
Explain the Cutter diameter compensation in turning and milling?

Problem number (3) (20 Marks)

(5 Marks)
(5 Marks)
(5 Marks)

(10 Marks)
(10 Marks)

| Raw material is 1.00 in diameter and 3.00 in length. Write a program to produce the workpiece shown in the
i| Figure below using turning operation, Spindle speed is 200 rev/min and feed rate is 7 in/rev.

3.00 »
1 D80 x 45"
T 4 T "ﬁ__r‘——‘r— m)‘g
750 1
25 . 500
1.000 g ; 7L —
I —8
¥ ::_54
) ¥ . S |<-—.6W 3
- 1450 — w1
» TOOL
“ L ¥ ®~'\_ REFERENCE
2.050 POINT
! X=1.200
Z=.100
Problem number (4) (30 Marks)

|| Aluminum 6061, dimensions 90X65X13 mm as shown in the Figure below includes some f the

| most common machining operations - face cutting, machining holes, contouring, circular p rcket,
and a slot milling. Write a programming to produce it, speed 180m/min., and feed rate 0.15 mm/rev.
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Q1: a- In Aggregate production planning whal is tie costs should be considered. I 2

b- The mobile company is constructing an aggregate plan for the next 12 months. | Month [sales forecast
Although several types of mobiles are brewed at the plan and scveral container (demand)

sizes are countered, management has decided to use one mobile as the aggregate

measure of capacity. The demand for mobile over the next 12 months is forecast to | Jan 200,000

follow the pattern in table -1. Notice how this demand usually peaks in the summer |_Feb_|210,000
Mar {280,000
Apr 400,000
May 300,000
| Jun 500,000

months and is dcc‘idcdly lower in the winter. The management of the helty brewery

would like to consider three aggregate plans (Level work force, Level work force

plus overtime and Chase strategy). Evaluate these strategies where management

has collected the fllowing cost and resource data; Jul - 1260.000
o )
a) Each worker can produce $00 mobile per month on regular time. On- | Aug 400,000

overtime, the same production rate is assumed; but overtime can be Sep 1350,000

used Tor only three months during the year. Oct_ {400,000
Nov {250,000
Dec (230,000

b) Each worker is puaid 2000 $ per month on regular time. Overtime is

paid at 130 percent of regular time. A maxmmum of 30 . percent

overtime can be used in any of the four months. ,
¢) It costs 400 § to hire a worker, including screening costs, paperwork, and training costs. It
costs 300 $ Lo fire a worker, including all severance and benelit costs.
d) For inventory valuation purposes, mobile costs 1.25% 1o produce. The cost of carrying
inventory is assumed to be 2.7 percent month (or 2.7 cenls per mobile per month)
. ¢) Assume the starting inventory is 100,000, The desired ending inventory, a year from now,
is also 100,000. all foreeasts demand must be met no stock outs are allowed.
Q2. a- Discuss the different types of production lines. '
b- in the presented precedence diagram, Use Ranked positional weight technique to design the
assembly line with its work stations and balance delay. Change the eycle time, estimate the number of

stations to get the Min'balance delay '
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Please, solve all questions

Q1:

a. Define types of industrial layouts with its characteristics

b. D}stinguish Ubetween: (a) Assembly chart, (b) Operation process chart, (c)
Multi-product process chart, (d) process chart, and (e) Flow process chart;
when is each particularly useful?

c. In facility layout problem, the twelve activities are given. Construct the
worksheet for activity relationship diaﬁgram and make a possible activity
relationship diagram.

Activity A |B|C D |E [F |G |H|I |J |K]L

relationships 0 ‘

A I (U (U U |U (U |A|E|I |O]I
B A |U U |E (U |I |O|IE|U]|O
C I | u |A |O|O|O|O]|O
D u [E |U |I |OA|O]|O,
E : U [U [T [0]U]T |U
F u |l |[U|U]JE [X
G Eifjd> |[B |O(1
H U|U|E |U
| UlU|E
Jis. O |U
& 0
L
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d. The operational sequences for 16 parts are presented, therefore; construct

from to chart and fake five trials to minimize the total torque.

Dr. Ahmed El_kassas
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T =
A 510 20 30| 50 | 40| 80 | 60 | 70 | 90
B |5 ]30] 10 110 20 [ 40| 70 60| 50 | 90 | 80 | 100
C 540 30 60 10 |20 70 |90 | 50 | 80 | 100 | 110
D | 5] 70 | 40 50 30 (80| 10 |90 | 20 | 100 | 60 | 110
E |58 |60 50 70 [ 40| 90 | 10| 100 | 30 | 20 | 110
F |59 10 80 100 20| 30 | 60| 70 | 40 | 50 | 110
G 5] 10 30 20 50 | 40 | 60 70 | 80
H | 54070 50 20 | 10| 60 |30 80 90 | 100
T [5]50 10 60 20 | 70 30 20 80
T |5 50 10 20 60 | 30 20 | 70
K |5 50 20 | 10 30 40 60
L [5]30]20 40 10 | 90 | 50,60, 70 80 100
M |5 100 | 20,30,40 | 50 | 60 |10 | 80 | 70 90
N |5 30 30 20 |70 | 40 50 | 10 60
o 5]+ |30 20 40 60 | 50 | 10 | 70
P[5 10 30 40 | 20 50 | 60 70 | 80

Thanks
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é

Precedence diagram of an assernply fine

)3: the heuristic procedure for resources scheduling is demonsirated on a case study project with twenty
activities and six resources. The case study including activitics, resources requirements and daily limits on
the six resources .Construct the activities networl, define critical path, estimate project duration with
considering the resource limits and indications of cligjble activitics with its finished time on its stations.

Resource requirements per day

No Activity Duration PFredecessor R1 R2 R3 R4 R5 R6

1 A 6 - 5 2 2 2 i 4
2 B * 6 - 3 5 2 3 9 6
3 C 4 AB 2 4 4 2 3 1
4 D 8 = 5 4 3 5 & 4
5 E 7 B.A 3 5 2 3 8 0
6 F 5 C 4 1 4 9 2 5
7 G 5 D 4 1 4 3 9 8
8 H - 2 AD 5 5 4 0 9 1
9 | 2 CHG 3 = 4 3 4 2
10 J 6 L,F.K 1 5 4 6 7 3
11 K 4 E,.C 3 3 2 4 5 1
12 L 6 C,E,H 3 2 2 8 3 4
13 M 4 ILL 2 2 2 2 4" 8
14 N 5 K.L 1 4 4 3 4 1
15 O 3 L, 4] 5 4 G 2. 3
16 P 5 J,N,0 3 2 3 4 7 8
17 Q 8 N,O,M 4 5 4 2 3 4
18 R 3 o.M 5 3 3 * 3 7 8
19 S 6 P,Q,R 2 4 6 2 3 4
20 T 3 P,Q,R 1 6 2 7 5 2

Daily Resources Limit 9 5 * 8 9 12 12
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