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1. Please regd the instructions given in the question paper CAREFULLY.
2. This question’paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This question paper consists of TWO (2) sections. Section A and B. Answer all
questions in Section A. For Section B, answer TWO (2) question only.

6. Answer all questions in English
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SECTION A (Total: 60 marks)

" INSTRUCTION: Answer ALL questions.
Please use the OMR sheet provided.

1. >roduction planning is important because?
A. To ensure materials are in the right place at the right time
B. To ensure materials are in the right time of the planning.
C. To ensure materials are in the right work area.
D.‘ To ensure materials are in the right order in the store.

- (3 marks)

2. - 'I"he symbols are used in the flow pattern are such;

A. DELAY, ON-HOLD,‘CSPERATION, AND STORE.

B OPERATION, INSPECTION, DELAY AND TEMPORARY STORAGE.
C. OPERATION, TREATMENT, DELAY AND STORING.

D. . DELAY, STORE, OPERATION AND ON-HOLD.

. (3 marks)
3. From the figure 1 indicate the compression stress and tensional stress of the
bend plate.
e »
A. M is Compression stress and N is Tensional stress.
B:" ° Mis Tensional stress and N is Compression stress.
Figure 1Schematic of a bend plate
(3 marks)
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\ 4.8 i “Engineers are most interested in parts that must be made in the plant. But the
‘ﬁn\al deciding factor will always be...
A. ' the Managing Director’s approval.
B the markét share improvement.
C. the least cost of the required parts.
D the least the company can produce.
(3 marks)
5. _“Swinging” in terms of metal movement is
A metal is forced to move up by the punch steel at a new position.
B metal is forced and the movement stops.
C. metal is forced dowﬁ or up through space and occupies new position.
D metal is forced down and then up.

(3 marks)

6. ° Whatis “bending process”?

A. It is a process which metal can change the plastic' shape.
B. It is a process which metal can be transformed into plastic.
C. " ltisa process which metal can be plastically deformed and changing
R its shape. i '
D. ltisa process which metal and plastic can change together.
(3 marks)
[{ In terms of design considerations the minimum inner radius for most material
is _
A. 10 materiai thicknesses.
B. 1 material thickness.
C. 0.01 material thicknesses.
D. the minimum inner radius is not considered.
(3 marks)
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“With the given Route Sheet Form below explain what is “Set-up Time"?
Route Sheet for‘&[aqu,
Sequence| Machine |Operation Setup “POperation
Time ﬁ;‘[im e/Unit
1 Shear# 3 |Shear to .030
length
2 Shear# 3 |Shear 45° 8 .050
corners
3 Drill Drill both 15 3.000
press holes
) 4 Brake Bend 90° 10 .025
press
Fiél;re 2 Route Sheet Form
= E. “Setsup time” is the required time to run the job operation.
’ F. From beginning of the job until the job is completed.
G. *  Setting up the requirement so that no time is lost.
H. “Set-up time” is the time required to make ready and preparing the
machine.
o (3 marks)
9. Production planning type must be determined before it starts. The types will
be.
A. Custom, Jobbing-Type or Line production.
B. Custom,"Job-lot, or Line production.
C. Customary, On-Job Hold, or Line production.
D. Accustom Job-Hired or Linesman.
(3 marks)
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10- . From the diagram given below fill in the blanks with the correct definitions.

-

b . — —— — o — it aas

Figure 3 Bending stresses

(4 marks)

- L

-

G b P \:The precise position of the neutral line inside the bend depends upon a
- number of factors which include: '

. AL The arrangement of the microstructure of the material.
B Mechanical properties of the material.
C. Properties of the material and inside the material.
.D." . Properties, thickness of material and inside radius of the bend.

(4 marks)

12.  Material nesting generally refers to as the geometrically arrangement on

materials before they are cut. Some of the main benefits of material nesting

are such:

E: Saves material, saves scrap and saves the day.

F. Saves the. workers and the manager’s job.

G. Saves material, reduces scrap and maximizing productivity.
H. Saves only material.

(4 marks)
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13.- _Bending is a process by which metal can be deformed by plastically
~deforming the material and changing its shape. From the given diagram how

would the microstructure be when bend at 90°.

Figure 4 Microstructure of metal plate before bend

(6 marks)
14. 'Plann‘in'g is necessary function within any organisation that produces
something. For example, in the manufacturing environment planning is often

complex. State THREE (3)‘p‘oints of the complexity.

(6 marks)

15. The plate format of size 2.5mm x 1219mm x 2438mm was used for a project. If
a piece of the plate format cost was RM34.70, what will the new cost after it

was raised by 23%?

(6 marks)
16. In metal fabrication there are three basic processes which are

(3 marks)
*FFD13202 OPTIMIZATION OF MATERIAL 5
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SECTION B (Total: 40 marks)
INSTRUCTION: Answer TWO (2) questions only.
Please use the answer booklet provided.

Question 1

Calculate the total length of the blank A — J, required to form the four-bend channel

CONFIDENTIAL

section as shown in Figure 4. Approximate values for the neutral line are given in

Table 2. The thickness of the metal, T = 3.8mm. Inside radius r=6.5mm.

Metal thickness T (mm)

Approximate value of neutral line

0.31510 1.016

1/3 plate thickness plus inside radius

1.219 to 2.346

2/5 plate thickness plus inside radius

-~
o

3.251 to<7.620

2 plate thickness plus inside radius

R ‘Table 1 Metal thickness with neutral line values

E

N

D
K‘[

Smiun B

]

Figure 4 Four-bend Channel

FFD13202 OPTIMIZATION OF MATERIAL

Take
Circumference = 27R or D

No. Parts | Length (mm)
1 AB 30.5
2 CD 34.0
3 EF 65.0
4 GH 46.5
5 N] 70.5

(20 marks)

e ————— =
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Question 2

If the-overall dimension of the four-bend channel section is, length 322mm, breadth
215mm and thickness 3.8mm. You are to use the plate format size 1219mm x
2438mm. The total nﬁmbers of channel sections needed are 25 pieces. Calculate
the following:-

b.1) choose one best layout for optimizing the plate format?
(10 marks)
'b.2) “determine the total percentage usage.

B : (10 marks)

Qu:estion 3 % ‘
Calculate the length of the blank required to roll the cylinder as shown in the figure 5
bel‘ow\rThe position of the neutral line is 0.5T.

\

7.50mm (T)

455mm

Figure 5 Schematic of a roll cylinder.

(20 marks)
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-Qqestion 4
Refetring to the Steps in Manufacturing in Figure 6, determine the followings:

(@)  Which department finalized the design?

(3 marks)
(b) What does the marketing do on step 11?
(4 marks)
(c)  When will the design approved for production?
| | (4 marks)

d) .Step 36, indicated that a trial run was taken into consideration by the
pro:duction department. In your opinion why it was considered. Give a reason.
< . (5 marks)
(d)® \:Identify the ste;s in which all four departments are working together at the
. same time? |

N ~

(4 marks)
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R R&D PRODUCTION MARKETING MGMT
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MANUFACTURINGS g3 52 /55/85/3=/ 35 [38)/ 8 )5/ 8¢
- 129
&/ (5|5 /d5] &£ [52) 2 / 8 [ &) 3
1 Deseorch andMarketing present findings _ ) R
On proauctidens
7 NManagement approves new product | . =
idea Lesign process DeCpns ;
2 Desiyn sroplem s stoled, ——078 ——— oo f———f—
A Posuble designs ore shelched ——— oo flemm e —f—
5 Dewars are hnalized n
6, Monogement approves design ..-
U!{Jw’ﬂig&
¢ ERgInOEs advise 9esigners. < -
& 2asleup rmock-un made for. | & S PRy -
matagement apgrcvol
9 ADLEQaNGE MOEK-up made for gt
adverlisinQ curposes A
41 Froaic desgn onprovea anc given 1o —
~Engineernng .
1« ﬁgnnmg pegins for Sales - . = e "
12 nepnmas calculate product aetaits 5 ~ ’
13_ OInG drowings Qe mone. -
14~Production engineers advise preduct
engineers =
v, Rioduchion glanning begins Moauct !
ergineers analy.te rodcuct .
16 Forts histis -node e '
17 Frototype is burt ana lesied — ‘
15 Puatolyp i oppnuved — Wn et 1 Saics HEEsS ->.
10 Candumor rosearch s Cand umng . i — | O
Pt type :
I >

20 Advertising plans are aeveloped

21 Produlhion plans are developed i
27 System ol cnoduC lian s Chesen
21 Uu_\:_ll_n(,t?u\j)"] Hlow chart s prepared

2

4 Jokgore piapned

25 Equipmentis chosen and ordered
& Parts and materials are chosen and : PO ._

:.\vdc'c'_‘

27 Pacundingis designed and upprovis)
2% Cperavon sheels ore prepared
Pinnt layout is made

Matenals handling sysicenis planned

igupmentissetup

roslengls arrive

1 Ponachion workers are tramned

A Sates plons e develonenr

3% Adven\s.nP and sales plans are.
QORIOVE

(¥
BN
®

36 Tnalrun iy ingde

7 Proguchon begins

1 Pioduct passes inalinspection
0 Produets packoged andshipped o : i L ...

sales outiels 4 i

QL Peadiacl o SOl S neE T —=1

' Product engineers and production engineers are both manutacturing engineers. The responsibilities are diferent. In some
cases the same perion or Perions may oyume all reIponsibilities.

Production planning hegins before R & D is completed. Production must muke et tuin thul Lhe product can
be produced. The number of praducts produced and the amount of time needed to produce
them is important to Marketing. :

Figure 6 Steps in manufacturing
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o= - END OF QUESTION
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