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

Problem sumber (1): {15 Marks)
Choose the correct answer:
1. BLUis .

&) Smallest programmadle move of each axis.
b) angular slot cut to top right corner.

¢) Error compensation altows for greater positional ascuracy (.0001)
2. Program of instructions

a) Closed loop.

b) 35 mm motion picture film.

¢) Machine tool.

3. Controller unit

a) Limited logic beyond direct input.

b) inch-wide punched tape.

¢) Open loop.

4. Basic components of NC system

a) Machine tool or other controlled process.
b) Starting and stopping of machine too! spindle.
Positioning the tool tip at desired location.

5. Define of Mumerical Control

Punched cards.

) A form of programmable autcmation in which process is controlled by numbers, letters and
symbols. ' : B :
¢) Machine tool or other controiled process.
. CNC Machines Advantages
a) Usually generates closer tolerances than manual machines.
b) Computers, programming knowledge required.
¢) Maintenance is difficult.
7. CNC Machines Disadvantages
g a) Easy to change a program.
b) Costly setup and skilled operators. e -
<) Easy storage of existing programs.
3. Steppers motor:
a) Move a set amount of rotation (a step) every time the motor receives an electronic pulse.
b) Are variable — speed motors produce much more power than an electric motor.
¢) They are used on large CNC machinery system attached.
9. DC and AT servos:
a) Widely used variable — speed motors on small & medium continuous path riachines.
b) A servo does not move a set distance when current is applied the motor starts to turn.
a ¢) They are used on large CNC machinery system attached.
16. Hydraulic servos: -
a) A servo does not move a set distance when current is applied the motor starts to turn.
b) They are used on large CNC machinerv system attached.

Y

£} Widely used variable — speed motors on small & mecium continitous pat.. machines.
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Problem number (2) (20 Marks)

Write short notes about:
a) Computer Numerical Control (CNC;. (5 Marks)
b) Main differences Between CNC and DNC? (5 Marks)
C) Basic Categories of Mqtion System? (5 Marks) |
d) The rapid rate is at 394 in/min (10006 mm/min) for each axis. The motion takes place

between the coordinate Idcation X2.36 Y0.787 Z0.2 {start point) and X11.812 Y3.54 Z1.0

(end point). Compute the required time for tos! travel alcng each axis. (5 Marks)
Problem number (3) (20 Marks)

Raw material is 35 mm diameter and 65 mm length. Write a program to produce the workpiece as

, shown in Figure below using turning operation, Spindle speed is 200 rev/min and teed rate is 0.3
mm/rev.

Problem number (4) (30 Marks)

A raw material dimension is 66X46 mm and 10 mm depth, write a program to produce a workpice
as shown below. cutting conditions are speed 180m/min., and feed rate V.15 mm/rev.
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G code dist (Lathe)

GOO
GOt
G2
©GO3
Gid
Gno
Go
G20
G21
22
G223
27
28
Ga2
(gt}
[¢EN!
a2
70
G
72
i
G74
G735

Gie’

492
i1
(93
(90
97

Goo
Gt
Go2
(03
(o4

59
GoR
Gey
G735
(74
G76
(iRl

Rapid traverse

Lincar interpolation
Circular interpolation CW
Circular interpolation CCW
Dwell

Exact
Programmable data input

stop

Input in inch

{nput in mm

Description

Stored stroke check Function on

Stored stroke check function off

Reference position return check

Return to reference position
Thread cutting

Tool nosc radius compensat
Tool nose radius compensat
Tool nose radius compensat
finish machining cycle
Turning cycle

lfacing cycle

Pattern repeating cycle
Peck drilling cycle
Grooving cycle

Threading cyele

ion cancel
ion left

ion right A

Coordinate system sctting or max. spindle speed setting

Feed Per Minute

ecd Per Revolution

Constant surface speed control

Constant surface speed control cancel

G code list (Mill)

Description
Rapid traverse
Linear interpolation
Circular interpolation CW
Circular interpolatien cew
Dwell
XY plane selection
Z. X plane selection
Y 7 plane selection
Return to reference position
2nd, 3rd and 4th reference position return
Culter compensation cancel
Cutter compensuf.im‘: left
Cutter compensation right
Tool length compenéalion + direction
Tool fength compensation — direction
‘Tool length « pmpensation tancet
Machine coordinate system selection
Workpiece coordinate system | selection
Workpiece coordinate system 2 selection
Workpiece coordinate system 3 selection
Workpiece coordinate system 4 selection
Workpiece coordinate system 35 selection
Workpiece coordinate sys&crﬁ 6 sefection
Coordinate rotation
Coordinate rotation cancel”™
Peck drilling cycle
Left-spiral cutting circle
Fine boring cycle

Canned cycle cancel

FS



(84
G85
Ci86
G87
(iR¥
G889
Y0
Gyl
92
(9%

GYY

M code list(Lathe)

M)

4
M5
M08
M2
M29
M3G
M4
M
M42
Ma
Mo
M78
M7é
Nt
PR
MYs
Ny

MO
M02
M2
ivitd
MO3
MOs
MO7
Mg
M0
My
MR
M2
M )
M3
M2
Mi94
Mos
MG
MOR
MO

M ocode List (Mil)

Drilling cycle. spot boring cycle
Drilling cycle or counter boring cycle
Peck drilling cycle
Tapping cyc 2
Boring cycle

Boring cycle

Back boring cycle
Boring cycle *
Boring cycle
Absolute command
Increment command
Setting for work coordinate

stem or clamp at maximum spindle speed
Return to initial point in anﬁeﬁ cy(;Ic
Retum to R point in canned cycle
Description
Program stop
Optional program stop
Iind of program
Spindle start forward CW
Spindle start reverse CCW
Spindle stop
Coolant on
Coolant off
Rigid tap mode
Lind of program resct
Spindle gear at middle
Low Gear Select
High Gear Select
Hydraulic chuck close
Hydraulic chuck open
‘Tailstock advancing
Tailstock revcrsihg
Mirrorimage cancel
Mirrorimage of X axis
Subprogram call
Find of subprogram
Description
Program stop
Optional program stop
"Endof program
Spindle start forward "W
Spindle start reverse CCW .
Spindle stop
Tool change
Coolant ON — Mist coolant/Coolant thru spindle
Coolant ON - Flood coolant
Coolant OFF
Spindle orientation
Return to origin

Rigid tap G e

End of program (Reset)
Low gear select

High gear select
Cancel mirror image
Mirror image of X axis
Mirror image of Y axis
Subprogram call

nd of subprogram
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Tanta Department: Production Engineering and design : * Faculty of
University Total Marks: 85 Marks 2. Engineering
Course Title: Factory planning Course Code: Year: 4%
Date: Jan 2022 ' Allowed time: 3 hrs " No. of Pages: (1)

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

Problem number (1) (85 Marks)

Machinery factory produce a special product by using multi machines. The sequence of operations in

the production of parts is introduced in Table 1. 4
Therefore,

a. Use From to Chart to make arrangement of machines inside facility. ( 30___Marks)
b. Make three trials to modify the arrangement and extract MIN total torque.( 30 _Marks)
¢. Describe the types of layouts (10 Marks) :
d. Describe types of charts that makes a control of parts and product production (_ 15 _ Marks)
i Table 1 .
Part
No. §° S iz lalal ool la T |9 ZE |z
B A A 22220 lolialaly|®n]lalal .
1 5 10 20 (40 30 |80 50 60 70
2 |5 20 |10 |40 30 |60 70 |50 90 180 |00
3 5 20 40 |10 30 (90 |50 |80 60 100 |70 | 110
4 5 60 |10 20 80 |30 70 {40 |90 |50 100 | 110
5 5 10 40 30 50 20 60 |70
16 5 40 {30 : 20 10 : 150
7 5 50 40 30 60 20 10 170 |80
8 5 40 70 {30 |60 “ 180 120 |10 50 “ 190
19 5 10|50 20 40 - 30 (70 |- 60 | 80
10 |5 20 10 40 50 30 60
A1 ] 20 30 10 |50 (70 |40 60 | 80
12
| 5 60 50 40 |10 30 |70 80 120 |90
13 |5 20 |10 80 |40 70 50 : 90 |60 ({30 |100
14 |5 90 130 100 {80 {20 |10 | 70 140 | 110 | 60 50 1120
I5 |5 10 50 30 160 70 20 80 140 |90
16 |5 50 20 10 40 30

With best wishes

A.M.Elkassas
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Tanta b Department: Production Engineering and design Faculty of
University Total Marks:  Marks Engineering
| Course Title: industrial organization ' Course Code: ~ Year: prod 4%
Date:Jan 2022 Allowed time: 3 hrs No. of Pages: (2)

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

I1Q1: a- In the assembly line, the presented precedence diagram is presented.

Use Ranked positional weight technique to design the assembly line with its work stations

b- Estimate balance delay and

c- Change the cycle time to estimate the number of stations to get the Min balance delay.

Precedence diagram of an assemply line

2

sales forecast
(demand)

Il Q2: The mobile company is constructing an aggregate plan for the next 12 months.

| Although several types of mobiles are brewed at the plan and several container

Jan. 200,000
Feb {210,000

measure of capacity. The demand for mobile over the next 12 months is forecast to Mar |280000

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

|| follow the pattern in table -1. Notice how this demand usually peaks in the summer Apr (400,000

| months and is decidedly lower in the winter. The management of the hefty May {300,000

brewery would like to consider three aggregate plans (Level work force, Level | Jun 500,000

work force plus overtime and Chase strategy). Evaluate these strategies where Jul|260,000

[l management has collected the following cost and resource data; Aug 400,000
a- Each worker can produce 800 mobile per month on regular time. Sep 135,000
Oct {400,000

On overtime, the same production rate is assumed; but overtime can
P Nov {250,000

be used for only three months during the year. Dec 230,000




Each worker is paid 2000 $ per month on regular time. Overtime is paid at 130 percent
of regular time. A maximum 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 $ to fire a worker, including all severance and benefit costs.

For inventory valuation purposes, mobile costs 1.25$ to produce. The cost of carrying

inventory is assumed to be 2.7 percent month ( or 2.7 cents per mobile per month)

Assume the starting inventory is 100,000. The desired ending inventory, a year from

now, is also 100,000. all forecasts demand must be met no stock outs are allowed.

With best wishes
Prof. A.M.Elkassas
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28-In ......... evaluation method, the uncertainty is quantified from any form of available

knowledge other than repeated observations.

A- Type A B- Type B C- Type AB D- Type C

29- Large values of measurement capability index C,, means ......... measurement uncertainty

relative to the tolerance width.

A- large B- low C- medium D- constant

30- Stringent acceptance increases confidence in product quality by ......... the probability of

accepting an out-of-specification product.

A- reducing B- increasing C- stabilizing D- eliminate

31-To assure conformance probability 85 %, z:w m»:m:_m E::m should be offset from the

tolerance limits by g = ...cc.... X U, 5, &
A- 042 B-0.52

32- Gauge blocks are standards used to obtain SI ......... in dimensional metrology.

A- quality B- repeatability C- conformance D- traceability

33-Random measurement errors are usually .........

A- corrected B- eliminated C- included in the uncertainty budget D- ignored

34- The calibration certificate of a measuring instrument is considered as a ......... uncertainty

source.
A- Type A B- Type B C- Type AB D- Type C

35- Acceptance a product does not necessarily mean its conformance to specification due to .........
A- operator error B- measurement uncertainty C- instrumentation drift

D- instrumentation bias

36- Typically, the customer who requests ......... acceptance from the supplier.

A- stringent B- relaxed C- conditional D- simple

Page 3 of 4

A @ 25%1; mm precision m:mm is manufactured on a CNC-lathe machine at an industrial workshop. At the

inspection stage, the final turned diameter was measured at the shop floor 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.

i 1 2 3 4 | 5 6 7 8 9 10

® (mm) | 25.03 | 25.02 | 24.99 | 25.00 | 24.97 | 25.03 | 24.98 | 24.97 25.01 | 24.98

The following data about the measurement process is known:

e The caliper’s resolution is 0.01 mm

e The MPE of the caliper is less than 15 pm over its full range when measuring at 20 °C.

o The caliper CTE is in the range (10 = 1) x 10 /°C ,

¢ The workpiece CTE is within the range: 7x10° /°C to 13x10° /°C

X o The workshop temperature is within the range: 14 °C to 26 °C

e The temperature difference between the caliper and the ioﬁwémoo is within & 0.5 °C.

e  Workpiece form error: Negligible ,

o No correction is applied to the measurement result.

. 1) Estimate: .

= The measurement aom::
* Type A uncertainty. |
= The resolution c:oo:m::v\ of the 8_69, [a
» The calibration uncertainty of the caliper. [4 Marks]
» The uncertainty due to the differential thermal expansion. | arkst
= The uncertainty due to the temperature difference between the om:ﬁ@q and the workpiece.

= The expanded uncertainty. [? [4-Marks]

2) Check if the shaft is wnomcam based on a 4:1 simple acceptance and rejection decision rule.
Sketch your answer. [3 Mat

3) Write down the :&8»9:@ demonstration report of the shaft measurement results as per
ASME B89.7.5. [5]

Conformance: " Guard Band

. Probabitity, Multiplier,
: 0.30 0.42
0.85 0.52
dillly alg semnl /a5 weun 7 Lidly Badglly Soliiatl) cadel 0:20 062
aixllly plg> [pe3 v plamidly 3edgtlls Sloadd) ol as oo o
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