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INSTRUCTIONS TO CANDIDATES

You showld have the following for this examination?
Anzver bookler;
Drawing instruments;
Scientific calculator
This paper consists of EIGHT guestions in T Sections; A and B.
Arnswer FIVE guevtions taking at least TWO guestions from each section in the answer booklet
provided.
All questions carry equal marks.
Muaximum marks [or each part of a question are indicated,
Candidates should answer the questions in English.

‘This paper consists of 7 printed pages.

Candidates should check the question paper to ascertain that
all the pages are printed as indicated and that no questions are missing.
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SECTION A: PRODUCTION LINE PROCESSES

Answer at least TWO guesiions from this section.

Siate two functions of each of the following as applied to computer programming:

(i) aimulator;
{if) emulator {4 marks)

Explamn three advantages of computer aided design (CAD). (G marks)

Explain two methods of specifving the zero point in computer numerically controlled
{(CNC) machining. {4 marks)

Explain three advantages of computer aided part programming over manual
programming. {6 marks)

With the aid of a sketch, deseribe the cylindrical coordinate robot configuration,
{5 marks)

Explain three artificial instructions that should be programmed into a robot that is to be
used for inspecting quality of manufactured products. (6 marks)

(i) Differentiate berween a gripper and a tool with regard 1o end effectors of robats.
{il)  Explain the use nfvacmnﬂ Cup grippers in robotics. {6 marks)

State three factors that should be considered during presentation of work to robots in a
production operation. (3 marks)

Explain three factors that should be considercd before adopting CNC technology in
manufacturing processes of an orgamsation. (6 marks)




{b}  With the aid of the 130 646 data sheet extracts (appendiced 1 and 2), write a part
programme to produce the component shown in figure 1 on a CNC milling machine,

(14 marks)
Take:
= Tool home position X20, ¥0, Z10
- Feed rate = 200 mmdmin
- Spindle speed $00 - 1000 r.p.m
- Take tool as T1 and use absolute programming
- All dimensions are in mm uniess otherwise stated.
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Fig.1

4, (@ (D Explain dispatching with regard to production control.
(i)  List four activities performed in dispatching, {6 marks}

(b}  Explain four challenges in the product design and development process. (& marks})
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{¢)  Explain each of the following stages of product design and development:
(i} concept generation;

()  concept sclection;
(iii)  concept testing, {6 marks)

SECTION B: FOUNDRY TECHNOLOGY

Answer ai least THO guestions from this section.

> {a}  State four safery precautions to be observed n a foundry shop. (4 marks)

(b}  With the aid of sketches, explain each of the following casting defects:

(i} swells;
(if)  warpage;
{iii)  bard spots. (& marks)

(c)  Explain each of the following cupola activities in a foundry:

(i) firng
(i) charging. (4 marks)

(d)  Explain each of the fllowing properties of moulding sand:

(i) flowability;
(i) rehactivensss;

(iii) adhesiveness. (& marks)
h, {a) State four fimctions of raisers in a gatmg System. (4 marks)
(b} Describe the procedurs for making & core in sand casting. {10 marks)

{c)  Explain each of the following types of moulding processes:
(i) two box menlding;
{if)  floor box moulding;
(i) machine moulding. (6 marks)

71z {a)  Outline four steps in the die casting process, {4 marks)
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[S0- 6546 EXTRACT

APPENDIX 1 G- CODES

G42
G43
G4
G5
G5l
G52
053
G54-G50
G0

Tl
G2
G735
GT4
G7s
GTo
GED
&1
G2
(33
84

GBE6
GET
GER

Gul
G2
G35
Gue
GaT
Gog
GoE

o

‘Toel radins compesisation right (Maodal)

Tool fength compensation. (Modal)

Tool langth compepsation cancellation (Modal)
Loading of values in tool offset t2ble

Scaling o

local co-osdinste preset

Machine co=crdinate selzetion

Machine co-ordinate setting (zerp offsets) (Modal)
Programming in inches ( on some machines)
Finishing cycle ( on some: machines)
Programmmng m mm ( on some machines)
Sealing Fctor

Pattern ratation {machnitg centre)

Peck Face grooving cycle on Z axds

Peck THameter prooving cyéle on X-axis

Single pass threading cyele (lnthe)

Canned cyele canrel,

Diilliagr cycle: -

Counter boring cyile.

Peck drilling cycle.

Tapping cycle:

Boring cycle (fead retum to referencs level)
Baring cycle{rapid return te reference level),
Atornate baring cyele (machining cenitre).
Boring gycle (magual retum),

Boring eycle {dwel] before food recurn).
Specifies absolute positioning, (Modat)
Specifies incraments] positioning. {Modal}
Co-opdinate system preset (machining centre)
Threading cycle (lathe) -

Pace cutting cycle on some [athes.

Feed rale momm / mim,

Feed rats inmim / min.

Constant surface speed, (Modal)

Constant revolution per minuze. (Modal}
Fetnrn to initial point level (mackining centar) (Modah
Feed rate inch per min (lathe) (Modaf)} y
Return to refisnce! 1) leve!, (machining centard; {FeEl
Feed rate {inch) per revolution (lathe) fviodal)”




MO0
M1
[ LIS
L LAE]
Ml
M3
s06

UG [i
MDOG
MLD

M1l

M2
MILF

Mg
ML7
hill

19

m23
M4
M23

M33
M3y
M41
ng2
MA4E
M4
73
%
TR
M9
AES
MBS
s
o L
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150 - 646 EXTRACT

APPENDIX 2 M -CODES

Program stop {Lemperany).
Crprional stop.

Endl of program

apindles start clockomize,

Spindle start counter clockwise.
Spindla stop.

Toul change. {manhmmg eentsr)
Mist coalant-oafrmachining n:ul:r]

" Floed coalant op,

Coolant off,

Chick clamp {lathe).

Fourth axis clamp {machining center)
Charek unclarmp (lathe)
Fourthy axiz unclamg (machining cudter)
Tail stock spindle ont {latha)

Tedl stock apindle in { on some lathes)
Spindle on clockwize-coolant on (on 20me syelems)
Spmndle on countersiockwise, coolant on.
Tool tarret rotation forward

Tirret rotation reverss

Spmdls and coolant off

Spiridie oneotation
Mirrer image X axas

Tail stock farward (lathe)

Mireor image Y- mois

Tailstock backward (laths)
Chamfering on (Jathe)}

Chamfisring off (lathe)

Tailtock spirdle put (oo some lathes)
Tadlstock spindle in

Propram ead {resel)
Diods open

Boor close

Spindle speed-low rangs

Spindle specd [ htﬂll rangs)

Fewd rate everride cancel fungtion off
Feed rate avernide cancel function on.
Parts catcher oui{lathe)

Parts catcher in {lathe)

B asas clanp

B axds unclamp

Automatic door open, {lxthe)
Automatio door close (Jathe)

Lall subprogram

Ered subprogram
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