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Remarks: (answer the following four questions... assume any missing data... answers should be supported
by sketches...etc)

Il Problem number (1) (10 Marks)
| Distinguish between:

(a) Assembly chart, (b) Operation process chart, (c) string diagram
Il (d) process chart, and (e) Flow process chart

| Problem number (2) (_10_Marks)

| Explain the types of layouts with its advantages and disadvantages.

| Problem number (3)

Machinery factory produce a special product by using multi machines. The sequence of operations in
the production of parts is introduced in Table 1.
Therefore,
a. Use From to Chart to make arrangement of machines inside facility. (35 Marks)
b. Make four trials to modify the arrangement with Min total torque. (30 Marks)

Part | o —

2 8 e o s & Z
Nl alala|S|s|g|s|8|alalE|g|a2|~
1 5 10 20 40 30 60 50 70 : 80
2 5 20 10 40 30 60 70 50 90 80 100
3 5 20 40 10 30 90 50 80 60 100 | 70 110
4 5 60 10 20 80 30 70 4Q 90 50 100 | 110
5 5 10 40 30 50 20 60 70
6 5 40 30 20 10 50
7 5 50 40 30 60 20 10 70 80
8 5 40 70 30 60 80 20 10 50 _ 90
9 5 10 50 20 40 30 70 60 : 80
10 |5 20 10 40 50 30 60
11 5 20 30 10 50 70 40 60 80
12
i 5 60 50 40 10 30 70 80 %0 90
13 5 40 80 20 10 70 50 ‘ 90 60 30 100
14 5 90 30 1100 | 80 20 10 70 40 110 | 60 50 120
15 5 . 10 50 30 60 70 _ 20 80 40 90
16 |5 10 20 30 40 50
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Remarks: (answer the following questions... assume any missing data... answers should be suppbrted by
sketches...etc)

Q1: in the presented precedence diagram (activity on Arc), activity names are defined with the

Precedence diagram

beginning and end node. Use Ranked positional weight technique to design the assembly line with

its work stations and balance delay. Change the cycle time, estimate the number of stations to get

the Min balance delay. (30 Marks)

Q2: a case study of 20 activities in . - :
table, each activity uses 6 Activity D;:Irati()m S a;uy es:;m 'R:"m';:n - >
‘ ) o days) |F s -
resources with their limits given in @ s 3 w mlolol e -
table. A 6 s 5 12 | 22|74
It is required to schedule the ‘B 3 e 3 | s 2 3 |9 6
project so that the daily resources C 4 - | A 2 | 4 4 | 2|3 |1
requirements do not exceed the D 6 - 5| 4 3005 |5 | 4
. resource limits. (45 Marks) E 7 A,B- 3 (s (2 |3 |8 0
' F 5 e 4 |1 4 | 9 | 2| s

Q3: in .the aggregate production }GI i i,B : ; : 3 z T
planning, describe; I 2 G.H 3 | 2 4 | 3| 4| 2

a: the aggregate production ] 6 F 1| 5 4 6 |7 | 3
planning costs K 1 GE 3 |3 2 | 4 |5 |1

b: the types aggregate L 2 E,G,H 312 | 2| 8 | 3|4
production planning policies o 8 LK 22 1202 ) 48
and its generated costs. N 2 Sl ol W B B !

o 3 L 515 | 4|6 | 2|3

(10 Marks) P 5 I,M,N 3 2 | 3| 4| 7|8

Q 8 o 4 | s 4 | 2| 3| 4

With best wishes R 2 D,0 5|3 313 |7 | 8
S 6 B,R 2 | 4 6 | 2 |3 | 4

Dr. AM. El_kassas T 2 Q. 1 |6 | 2| 7 |5 |2
Daily Resource Limits 7 (10 | 10 | 16 | 18 | 13
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Answer all the following questions — Neat sketches are appreciated

Question 1:  [20 Marks]

a- Define the following terms: calibration, resolution, true value, reproducibility, and uncertainty.
b- What are the main disadvantages of measuring surface finish using stylus?
c- A ® 407 mm hole was drilled in a steel workpiece. If the hole tolerance will be checked by a plug
gauge,
* Find the nominal dimension and suitable tolerance values for both Go and No-go sides of the
plug gauge. (consider the wear allowance)
* For both Go and No-go sides and with the aid of sketch, assign the tolerance values with
respect to the nominal dimensions according to the unilateral and bilateral tolerance systems.

d- Figure (1) shows an analogue pressure gauge that indicate pressure
form 0 bar to 6 bar. If the pointer rotates in a total angle = 300° to
cover the whole range, and the gauge has equal divisions,

i Determine:

* The resolution of the gauge.
* The sensitivity of the gauge.
* The standard uncertainty due to resolution of the gauge.

Question 2:  [20 Marks]
a- Show by sketch only:
* Bourdon tube in measuring pressure.
* The various forms of thermistors.
* The construction of the strain gauge.
b- How reference junction compensation can be achieved in an electronic digital measuring system?
c- A @ 3075 mm shaft was to be manufactured on a center-lathe machine. At the inspection stage, the

final turned diameter was measured using a digital caliper to check its compliance with the specified
tolerance. The measurement procedure was repeated 10 times, and the readings were as listed below.
If the caliper’s resolution is 0.01 mm and its calibration uncertainty is 0.1 percent of the reading with
coverage factor k=2,
" Estimate the uncertainty budget and summarize it in the tabular form.
" With the aid of a neat sketch, show the compliance of the product with the specified
tolerance.

i l 2 3 4 5 6 7 8 9 10
® (mm) 29.96 | 29.95 | 29.97 | 29.93 | 29.97 | 29.96 | 29.94 | 29.95 29.97 | 29.96
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Question 3:  [15 Marks]

a-

b-

Show by sketch only: (1) The Dead-weight tester. (2) The LVDT. (3) The basic types of strain
gauge rosette.

A steel bar with uniform square cross-section (30 mm x 30 mm) is subjected to a uniaxial load
beyond Ji the yielding point. To measure the load, four strain gages were positioned on the bar to
form a full Wheatstone bridge (measure axially and reject bending) with sensitivity 1.30 mV/V at
1000 microstrain. The bridge was energized by a 10 V stable DC power source, and its output was
amplified using a precision instrumentation amplifier (gain factor=500). If the modulus of elasticity
of steel E= 200 GPa, and the measured amplified bridge-output corresponding to the load Jeall Hllidll
was 5 V, what is the value of the load? (Note: 1 GPa= 10° N/m?)

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

Question 4:  [15 Marks]

. g
. b
c-
d-
e

Illustrate with neat sketches the purpose of connecting thermocouples in series and in parallel.
What are gauge blocks? List different classes of it.

How the range of the liquid-in-glass thermometer can be raised?

What is the working principle of the bimetal temperature-sensing elements?

What is the working principle of piezoelectric pressure transducers?

Question 5:  [20 Marks]

a_
1-

Ve

Select the most correct answer

If the value of an absolute pressure p=+100 mmHg measured at the sea level, then p is a (negative
gage - positive gage - vacuum — negative gage and vacuum) pressure.

Pressure can be converted into strain by applying the pressure to a (strain gage — flat diaphragm —
bourdon tube — thermistor).

The wear allowance may be applied to the Go side of the plug gauge to (decrease the gauge cost —
increase the gauge lifetime — facilitate Jew the relative motion between gauge and hole — prevent the
operator errors).

Thermocouples have many advantages except (rapid response — wide measuring range — no need for
an external excitation power source — no need for complex signal conditioning).

For a strain gage, the ratio of its resistance change to strain change is known as (resistivity —
sensitivity — gage factor — output to input ratio).

The cantilever beam shown in figure (2) is subjected to both axial and bending loads. To measure the
strain on the beam, four identical Jilia strain gages (Ri1, Rz, Rs, and Ra) are available at your disposal
i o, By using the correct number of strain gages, explain by sketch only how these strain gages
can be positioned on the beam to form the following bridge configurations:

= A quarter-bridge, sensitive to both axial and bending loads (with temperature compensation).

= A half-bridge, sensitive to bending load only.

= A full-bridge, sensitive to axial load only.

Note: consider the electrical arrangement of strain gages shown in figure (2)

\>>>71 Bending

Axial

____________________________________

Figure (2

Cantilever beam Electrical arrangement of strain gages in Wheatstone bridge
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