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This section consists of FOUR (4) questions. Answer ALL the questions.

Bahagian ini mengandungi EMPAT (4) soalan. Jawab SEMUA soalan.

QUESTION 1/ SOALAN 1

a. Explain the meaning of standards and codes.
Terangkan maksud piawaian dan kod.
(5 marks/ markah)
b. Figure 1 shows a beam supported at point O and B with a force acting at point A.

Calculate :

(i) the force acting at point O and B.
(5 marks/ markah)

(i) second moment area about x-axis
(7 marks/ markah)

(i) magnitudes of the maximum bending stress, Omax.
(5 marks/ markah)

(iv) Sketch the shear forces and bending moment diagram.
(3 marks/ markah)

Rajah 1 menunjukkan satu rasuk yang disokong pada O dan B beserta satu daya

yang dikenakan pada titik A. Kirakan:

() daya tindak balas pada titik O dan B.

(i)  momen luas kedua pada paksi x

(i)  magnitud tegasan lenturan maksimum, Omaks

(iv) Lakarkan gambar rajah daya ricih dan momen lentur.
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Figure 1/ Rajah 1

QUESTION 2/ SOALAN 2

a. State types of welding joint with explaination.

Nyatakan jenis-jenis sambungan kimpalan berserta penerangan.

(5 marks/ markah)

b. Figure 2 shows two plates are stacked joined by using a weld method.

Given ;

b =50 mm d =50 mm h=5mm
If value of F given 30 kN, calculate:

() primary and secondary shear stress of the welded metal, (1.

(15 marks/ markah)

(i)  the maximum stress welded metal that can be supported.

(5 marks/ markah)
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Rajah 2 menunjukkan dua keping plat yang disambung bertindih menggunakan
kaedah kimpalan.

Diberi ;
b =50 mm d =50 mm h=5mm

Sekiranya nilai F adalah 30 kN, kirakan:
(i) tegasan ricih utama dan kedua logam kimpalan, [J.

(i)  stress maksimum yang ditampung oleh logam kimpalan.

erng

b

|

i

Figure 2/ Rajah 2

QUESTION 3/ SOALAN 3

a. Explain three (3) main categories of threaded fastener.

Terangkan tiga (3) kategori utama pengikat bebenang.

(6 marks/ markah)

b. A square-thread power screw has a major diameter of 36 mm and a pitch of 4 mm with
double threads. Calculate:
Given; f = f.= 0.08,
dc =40 mm,
F = 6.4 kN per screw
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() thread depth, thread width, pitch diameter, minor diameter, and lead.

(5 marks/ markah)
(i) torque required to raise and lower the load.
(6 marks/ markah)

(iif) efficiency during lifting the load.

(3 marks/ markah)

(iv) body stresses, torsional and compressive.

(5 marks/ markah)

Skru kuasa bebenang segi empat mempunyai diameter utama 36 mm dan satu pitch 4
mm dengan dua benang.Kirakan:
Diberi; f = f.= 0.08,

dc =40 mm,

F = 6.4 kN per skru

(i) kedalaman bebenang, lebar bebenang, diameter condong, diameter kecil, dan

lead".

(i) daya kilas yang diperlukan untuk menaikkan dan menurunkan beban.

(i) kecekapan semasa mengangkat beban

(iv) tekanan, daya kilas, dan daya mampatan pada jasad.

QUESTION 4/ SOALAN 4

a. List the design procedure for spur gears.

Senaraikan prosedur mereka bentuk gear pemacu.

(5 marks / markah)
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b. A gearset has a module of 5 mm, a 20° pressure angle, and 24 tooth cast iron spur
pinion. The pinion is a rotate at 50 rev/min. The contact stress is limited to 690 Mpa

with design factor, ng = 3 and F = 60 mm. Determine :

(i) Pitch circle diameter, d with velocity, V and velocity factor, K,

(9 marks / markah)

(i) Tangential force, W;

(6 marks / markah)

(i) The horsepower input can be used.

(5 marks / markah)

Sebuah set gear mempunyai modul 5 mm, sudut tekanan 20°, dan 24 gigi besi tuang
yang memacu pinion. Pinion berpusing pada kelajuan 50 putaran per minit. Sentuhan
tegasan adalah 690 Mpa dengan faktor reka bentuk ng = 3 dan F = 60 mm, Tentukan :

0] Pitch diameter bulatan, d serta halaju, V dan faktor halaju, K,
(i) Daya tangen, W;

(i)  Kuasa kuda masukan yang boleh digunakan.

[100 MARKS/ 100 MARKAH]

END OF QUESTION PAPER/ KERTAS SOALAN TAMAT
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LIST OF FORMULA

(1) Screw and Fasteners

Fd,, (1 + nfd F Fd dn—1\ F
= m( T[fm)+£dc T, = m(Tl'fm )+£dc
2 \nd,, —fl 2 2 \md, + fl 2
Fl 16T 4F
e= T = = -
21Ty wd3, nd?,
(2) Welding
(i) Primary shear force
. F (if) Shear magnitude
T=17

(ilf) Secondary Shear Force

. Mr

=7

= (1% + 1'?)1/?
(iv) Second memont of area, |
I =0.707hl,

(3) Gear
() Pitch line velocity
nDpr mm. Tpr
YZ7T60 T T 60

(iii) Factor Velocity, Kv

3.05+V
K, = ———— (castiron,cast profile)
3.05
6.1+V
v= e (cut or milled profile)
KWt
= Fmy

(iTangential tooth load

W—P C
T_Ux S

_ 60000H

T =

wdn

(iv) Power
hp = W'v
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Values of Lewis Form Factor YV

Number of

Teeth

12

13
14
15
16
17
18
19
20
21
22
24
26

APPENDIX

4

0.245
0.261
0.277
0.290
0.296
0.303
0.309
0.314
0.322
0.328
0.331
0.337
0.346

Number of
Teeth

28
30
34
38
43
50
60
75
100
150
300
400
Rack
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Y

0.353
0.359
0.371
0.384
0.397
0.409
0.422
0.435
0.447
0.460
0.472

0.480
0.485
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Table A-20

Determinizic ASTM Minimum Tensie and Yield Srengths for Same HotRaled (HR] and ColdBrawn 120] Seel
'The srengns lived are estimased ASTM minimum values in e size range 1B 0 32 mm (32 15 inf, These
srengths are suinble b use wih the design i defined in Sec, 1-10, provided the materials cantorm i

ASTM Ad or ASSE requiremens or are required in the purchose spectications, Remember that g numbering

sysiem [s nof @ speciicafion.] Soume: 984 S42 Hordoook, £ 2,15,

7 L

SAE ond/or Proces- Strength, Strength, Elongotion in Reductionin  Brinell
UNSNo. AISINo. sing MPa (kpsi] MPa (kpsi) 2in,%  Area,%  Horchess

GI&D 1006 R N0 1700 0 35 B
@ BOUE 280 4] 0 £3 05
G000 010 W X0W)  180f) 28 50 %
@ T0[ 3004 0 40 105
GOS0 015 W MO0 0TS 28 30
@ W0 30W) : 40
GIOIBD  0IE M 4008 22003 25 :
@ MDd 37034 ' £ 128
G000 020 R B0 20000 25 50
@ 08 3905 5 40 3
@00 03 W J0E 405 £ 7
@ R0 44084 12 3 £
G0 103 R K07y 70X I8 40 123
@  B0EY 460 12 3 3
G0 040 W S0 29004 it I £9
@ POE L8007 12 3 70
G50 045 W F0E) 3105 : 40 163
@ 600 53007 12 5 179
G000 050 M 000 3005 5 ; 179
@  0(100] 580 (84 0 : 197
GIK0D 1060 W cB0NE 3700 12 0 0
GIOBO 1080 W 0[N 40615 10 23 227
G950 1095 WM BIO(120) 4608 10 23 248
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Table 9=6

Allowable Steady Loads and Minimum Fillet Weld Sizes

Schadule A; Allowaoble Load for Various Sizes of Filler Welds Minimum Fillat Weld Sixe, h
Strength Level af Weld Metal (EXX)
I o l T I &l I o= I 100 | 110 I 120
Allowahle shear sinest anthroat, ksi {1000 i) of fillel weld
ar marial penetration groave wekd
Tm | 1810 | 210 | 240 | 0 3010 | 3.0 | 36.0
Allawahle Unit Farce an Fillet Weld, kipflinear in Material Thickness af Wald Size,
. Thicker Part Jained, in in
f= 1273h 14 85h 18.97h 19.09h 21.21h 23.33h 25.45h
*Ta & incl. 5
.LEE ) Allewable Unit Farce rm'*f:u'nl.u Sizes af Fillet Welds G‘H_-*L_ To i_ f‘.!'
Size ki, in kipflinear in _
Over ¢ Ta i- 5-
1 1273 14.85 lag? 19.09 2121 e i o | 2545 — e e \ 5
ver -}
T8 1114 12.99 14 B 16.70 1857 .41 2237 | sssseas El. ----"'I‘I -': e E’E __________
31 955 1114 273 | 1a3 | 1592 | s | 1ame O 17 Talz T
58 794 9.28 10151 1193 1327 14 58 1591 Over 35’ Ta & i-
12 837 .42 B 9.54 1051 11.587 1273 Over & 5
Tia 557 6.50 742 B35 928 10.21 1114
3 477 557 535 118 —as 8.75 954 Moot o enceed the dhickmees of e dhinner pant ;
s 398 464 53 a7 583 < —as M iy size dor bridge applicasion doe s ot go below -r,!j:.
14 318 371 e 477 530 553 438 ‘Focm:..:rr'_'\:'ug.::'he.:sx,s':ﬂ::: mes:.ﬂ'.@oume-ﬁ:.ﬁ.r.
weld for every 3 i maeral
3na 239 178 3.18 358 398 438 77
18 159 .85 2.12 i3 245 292 318
111a 0795 01.930 1.05 1.19 133 145 159
*Fille : we ks actmally temed by e joime ATSC:AW'S Task Commizes
1 e QTR £y

Sowreer From Cerer W Blodges (ad |, Smeer Allowahler Aflecbeldmens Deplgn, D412, The James F. Lincols Arc Welding Foendation, Clmeland, May 1991, o 3. Reprized by
permimsion of Lincoln Elecmic Company:

Table 9-4 Type of Looding  TypeofWeld  Permissible Stress n*

Stresses Fermitied by the Tensian Batt LB0E, 147

AISC Code for Weld Bedring Butt 0908, 1.1

Metal Bending Butt 01l 5655, 1.52=1.67
Simple compressian But1 (605, 147
Shear Butt ar filles 308!,

*The facworof safeny o s been competed by ming ®e dmortionenergy Seory

TShear sress on bose menl showld not evceed 0408, of hase meal
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Table -1

Torsional Properties of Filler Welds®

Unit Saeand Palar
Weld Threat Area Lecotion of & Momant of Area
L _T' A = 1L707 hd (] .."..-n:l'j."ll
al ! Fmd2
?T _L
. 38 + 4%
Am 1414 hd iwmpil o 5
oo 2
1 PRI
A =m0 T0ThiE + ) P I= ey —ah'y”
Xbh+d) 1Xb+d)
d'!
vom
Xbh+d
Ee BE +andl 448 #
A mTTh{ZE + ) im e -
b+ d 12 2b+d
o2
.
Am A8k + d) P2 P ﬁd'
T Fmd2
& a
? 1
- il
.1 Am] 414 ghr J m3gP

*& i cemvmodd of weld groveps i weld size; plone of doagme coeple & i che plone of e paper; ol welds o of el widih
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