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SULIT SKSK/IOKTOBER2018/DKM2153

Arahan: Jawab EMPAT (4) daripada LIMA (5) soalan tersebut pada Buku Jawapan.
SOALAN 1/ QUESTION 1 (25 MARKAH)

a. Bagaimanakah proses rekabentuk bermula?
How does design process begin?
(2 Markah)

b. Terangkan definisi bagi momen dan prinsipnya.
Explain the definition of moment and its principle.
(3 Markah)

c. Rajah S1 menunjukkan satu rasuk yang disokong pada O dan B beserta satu
daya yang dikenakan pada titik A.
Figure Q1 shows a beam supported at point O and B with a force acting at
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Rajah S1/ Figure Q1
Daripada Rajah S1, cari daya yang bertindak pada titik O dan B, seterusnya:
From Figure Q1, find the force acting at point O and B, next:
i. Kira momen luas kedua pada paksi x, Ix
Calculate second moment area about x axis, Ix (7 Markah)
ii. Lakarkan gambar rajah daya ricih dan momen lentur
Draw shear force and bending moment diagram (3 Markah)
iii. Cari titik lokasi dan magnitud tegasan lenturan maksimum, omaks
Find locations and magnitudes of the max bending stress, dmax
(4 Markah)
iv. Kira tegasan ricih maksimum, Tmaks

Calculate the maximum shear stress, Tmax (6 Markah)
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SOALAN 2/ QUESTION 2 (25 MARKAH)

a. Terangkan empat (4) “The American National (Unified, UN) standard thread".
Explain four (4) “The American National (Unified, UN) standard thread”,
(8 Markah)

b. Rajah $2 menunjukkan dua aci bersambung dengan menggunakan teknik
flange coupling untuk memindahkan 25 kN.m tork. Flange coupling tersebut
diikat menggunakan 4 biji bolt daripada bahan yang sama pada jejari 30 mm.
Figure Q2 shows two shafts are connected by using flange coupling
technique to transmit torque of 25 kN.m. The flanges of the coupling are

fastened by four bolts of the same material at a radius of 30 mm.

Rajah S2 / Figure Q2

Jika tegasan bukti minimum bahan adalah 310 MPa, tentukan:
If the minimum proof strength for the bolt is 310 MPa, determine:

i. Luas bolt, A
Bolt area, A (11 Markah)
ii. Diameter utama, d dan pitch bolt, p
Major diamteter, d and pitch of the bolt, p (5 Markah)
iii. Saiz bolt yang sesuai
Suitable bolt size (1 Markah)
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SOALAN 3/ QUESTION 3 (25 MARKAH)

a. Berikan empat (4) jenis sambungan kekal yang digunakan dalam pembuatan
pada hari ini.
Give four (4) type of permanent joint used in manufacturing foday.
(2 Markah)

b. Nyatakan empat (4) jenis sambungan kimpalan.

State four (4) types of welding joint.
(4 Markah)

c. Rajah S3 menunjukkan dua keping plat yang disambung bertindih
menggunakan kaedah kimpalan. Sekiranya nilai F adalah 32 kN, kirakan:
Figure Q3 shows two plates are stack joined by using weld method. If value F

given 32 kN, calculate:

” ISE
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Rajah S3/ Figure Q3
i. Dengan merujuk Jadual 9-2, cari; keluasan logam kimpalan, A dan
tegasan ricih utama logam kimpalan, T.
By referring Table 9-2, find;, welded metal area, A and primary shear
stress of the welded metal. (5 Markah)
i. Berpandukan'Jadual 9-2, tentukan nilai y dan | seterusnya kirakan
tegasan tegangan kedua logam kimpalan.
Based on Table 9-2, determine the value of y and I, next find
secondary tensile stress of the welded metal. (10 Markah)
jii. Kirakan tegasan maksimum yang ditampung oleh logam kimpalan.
Calculate the maximum stress welded metal can be supporting.
(4 Markah)
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SOALAN 4/ QUESTION 4 (25 MARKAH)

a. Apakah maksud Catalog Load Rating?
What is mean by Catalog Load Rating?
(2 Markah)

b. Terangkan dua (2) kaedah berbeza digunakan untuk memastikan jangka
hayat sesetengah galas.
Explain two (2) different steps bearing common life measures.
(4 Markah)

c. Berikan tiga (3) kelebihan dan tiga (3) kekurangan rolling-contact bearing
berbanding sliding-contact bearing.
Give three (3) advantages and three (3) disadvantages of rolling-contact
bearing compare to sliding-contact bearing.
(6 Markah)

d. Galas A mempunyai catalog rating 2.0kN berdasarkan sistem catalog rating
3000 jam pada 500rev/min.
Bearing A has a catalog rating of 2.0kN based on a catalog rating system of
3000 hours at 500rev/min

i. Cari catalog rating bagi Galas A berdasarkan catalog yang
menilai pada 10° kitaran.
Find catalog rating of Bearing A based on catalog rating at 10°
cycles. (10 Markah)
ii. Galas B mempunyai catalog rating 7.0 kN berdasarkan catalog
yang menilai pada 10° kitaran. Jika kedua-dua galas tersebut
digunapakai, tentukan galas yang mana boleh membawa
beban yang lebih besar.
Bearing B has a catalog rating of 7.0 kN based on a catalog that
rates at 10° cycles. For a given application, determine which

bearing can carry the larger load. (3 Markah)
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SOALAN 5/ QUESTION 5 (25 MARKAH)

a. Rajah S5 menunjukkan skematik gear. Nyatakan bahagian X dan Y beserta
penerangannya.

Figure Q5 show a gear schematic. State part X and Y with the explanation.

Rajah S5/ Figure Q5

(8 Markah)

b. Satu pinion spur keluli mempunyai modul 1.25 mm, 18 gigi dipotong pada 20°
sistem kedalaman penuh, dan 12 mm lebar permukaan. Pada kelajuan 1800
rev/min, pinion ini dijangka membawa beban tetap sebanyak 0.5 KkW.
Tentukan nilai:

A steel spur pinion has a module of 1.25 mm, 18 teeth cut on the 20° full-
depth system, and a face width of 12 mm. At a speed of 1800 rev/min, this

pinion is expected to carry a steady load of 0.5 kW. Determine:

i.  Pitch diameter bulatan, d serta halaju, V dan faktor halaju, Kv

Pitch circle diameter, d, velocity, V and velocity factor, Kv .

(9 Markah)
i. Dayatangen, Wi
Tangential force, Wt (3 Markah)
ii. Tegasan lenturan, o
Bending stress, o (5 Markah)

[100 MARKAH]

KERTAS SOALAN TAMAT
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Formula:
Stress analysis

F

Tensile stress , o, = I

F
Shear Stress, T = -

. My
Bending Stress, o = T}

; Tr
Torsional Stress, 1, = T

aD4
s where J = —
32

Total normal stress, oy = 0, + 0p

Total shear stress, Tr =1+ T,

[ . .
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Bolt and screw analysis
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Welding analysis
v
L
T _ —
A
LB Tr
T = —
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A
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g = z

Tmax = VO''2 + T'% (for cases secondary

bending and primary shear stresses)

Bearing analysis

Gear analysis

d=Nm
ny Ny
g Ng

__number of teethdriving

number of teeth driven

s 0
V=5
..
W{ - %
B,= 6‘;?” (cut or milled profile)
v
Bending Stress. o = ol
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A = amea
(7 = lozation of centrod

Jig s ! VA = seenad moment of amea about v axis
Lt / v d A = second momerl of ares abouty ais
I = } vy LA = mined awment of area asbeut e and v aves

i = , dA = [L‘{J o }':Ilf.-‘l = I, 3 (-‘
= sevcond pelar neoment of anea aboul axis threagh &5

63 = frsA = squarcd radios of gycation abeat v axis

Rectuagle v
ﬂ—%—-‘v
| ;
. ! _I"
24" B
4 il ‘(i _T:'— fo= W 1’1‘ =1

M12 18 10.8 12.0 6.0
M14 21 12.8 14.1 7.0
M16 24 14.8 16.4 8.0
M20 30 18.0 20.3 10.0
M24 36 21.5 23.9 12.0
M30 46 25.6 28.6 15.0
M36 55 31.0 34.7 18.0
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Diameters and Areas for Metric Threads
Table 8-1 . -

 Nominal. ' Coarse-Pitch Serles - - itch Series
Dicrmeters and Araos of i. Maijor : Tensile- Minnr- Teﬁ:s-ilé' Min-‘.’-r'
CrirsePieh and Fias Diameter ' Pitch = Stress = Diometer = Piich _ Stress  Diameter.
R : p. - Area Ar - Area A, p - Area A Area Ar -
Pirch Matic Threads * Lo min mmo. . omm? mm?. - mm. I‘I"II‘Il’ : mm’ il
1.6 033 .27 107
2 0.40 2.07 179
2:5 0.45 339 298
3 05 303 L g
45 06 678 600
4 07 878 775
3 o8 142 127
& 1 20.1 17 ¢
3 1.25 6.6 328 ] 392 3460
1G 1.5 58.0 52.3 135 el 2 563
12 1.75 84 3 763 1.%5 9z 860
14 2 113 104 1.5 125 16
1& 2?2 157 144 A 167 157
26 25 245 225 1.5 272 259
24 3 353 324 z 384 365
30 3.5 561 519 2 &2 596
36 4 817 75% z Q15 8B4
42 4.5 1120 1050 2 1260 1230
48 5 1470 1380 Z 16706 1630
56 55 2030 1210 2 2300 2250
&4 & 2680 2520 2 3030 2980

Table 9-2
Bending Properties of Fillet VWelds*

13

T A= 0.707hd =0 S

i B 12
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Table 11-3

Dimensicns and Basic load Ratings for Cylindrical Roller Bearings

25

SKSK/IOKTOBER2018/DKM2153

17

15.0

168
30 62 16 22.4 12.0 72 19 369 20.0
35 72 17 31.9 176 80 21 44.6 271
40 80 18 418 24.0 G0 23 56.1 32.5
45 85 19 44.0 255 100 Z5 721 45 4
50 Q0 20 45.7 I35 110 27 88.0 520
55 100 21 56.1 340 120 29 102 &7 2
60 110 22 64.4 43.1 130 3 123 76.5
65 120 23 76.5 51.2 140 33 138 850
70 125 24 79.2 51.2 150 35 151 102
75 130 25 93.1 63.2 160 37 183 125
20 140 26 106 69 .4 170 e 190 125
85 150 28 119 78.3 180 41 212 149
Q0 160 30 142 100 190 43 242 160
Q5 170 32 165 112 200 45 264 189
100 180 34 183 125 215 a7/ 03 220
110 200 38 229 167 240 50 321 304
120 215 40 260 183 260 a5 457 340
130 230 40 270 193 280 58 539 408
140 250 42 319 240 300 62 682 454
150 270 45 446 260 320 65 781 502
Table 14-2 St Number of e
Values of the Llewis Form St el oo deeth o - X
Factor Y (These Values 12 0.245 28 0.353
Are for a Normal 13 0.261 30 0.359
Pressure Angle of 20°, 14 0.277 34 0.371
Full-Depth Teeth, and @ 15 0.290 38 0.384
Diametral Pitch of Unity 16 0.296 43 0.397
in the Plane of Rolation) 17 0.303 50 0.409
18 0.309 60 0.422
19 0.314 75 0.435
20 0.322 100 0.447
21 0.328 150 0.460
22 0.331 300 0.472
24 0.337 400 0.480
26 0.346 Rack 0.485
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