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INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.
W 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 ANY THREE (3) questions.

6. Answer all questions in ENGLISH ONLY.

THERE ARE 5 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.
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SECTION A (Total : 40 marks)

INSTRUCTIONS: Answer questions.

Please use the answer booklet provided.
Question 1

a) A chain transmission is the best to be chosen in a system that require a high torque
transmission. List 3 important advantages of chain transmission compared with belt
drives.

(6 marks)

(b) Another common type of chain is the silent chain. Use a simple sketch and describe
two (2) of its important features.

(4 marks)

Question 2

a) _There are several term used to describe the gear system characteristic. Explain the
term below:-

i. Gear backlash
| (5 marks)
i.  Diametral pitch '
' (5 marks)

o
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Question 3

(a) Using belt transmission system may has several limitatiqh.LiSf 2 limitation of belt
drives. ' ' '
(5 marks)

(b) An area of contact between the belt and pulleys is important to allow the maximum
torque to be transmitted between the pulleys in the system. Explain the reasons why the
contact area is important. 1

(5 marks)
Question 4
a) Describe a failure and condition of parallel misalignment..
| (5 marks)
b) Describe a failure and condition of angular misalignment. '
"~ (5 marks)

4
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SECTION B (60 marks)

INSTRUCTIONS: Answer only THREE (3) questions.
Please use the answer booklet provided.

Question 5

A fan is belt driven by an electric motor running at 1500 rpm. The pulley diaméters for the
fan and motor are 500 and 355mm, respectively. A flat belt has been selected with a width of
100mm, thickness of 3.5mm, coefficient of friction of 0.8, density of 1100 kg/m® and -
permissible stress of 11MN/m?. The centre distance is 1500mm. Determine the power
capacity of the belt.

i.  Find the arc contact of the pulleys.
(4 marks)
ii.  Find maximum permissible stress on the belt.
) (4 ‘marks)
iii.  Find the belt velocity |
. ' (4 .marks)
iv.  Find the mass per unit length A
(4 marks)
v.  Find the centrifugal load
(4 marks)

B
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Question 6

Select a wedge belt and determine the pulley diameters for a reciprécating compressor
driven by a 28kW two-cylinder diesel engine. The engine speed is 1500 rpm and the
compressor speed is 950 rpm. The proposed distances between the engine and compressor
shaft centers are approximately 1.5 m. The system is expected to be used for less than 10
hours per day

i.  Find the speed ratio

(4 marks)
i.  Find Service Factor (Please use table 8.2 in the attachment)
' (4 marks)
iii.  Find Design Power ‘
' (4 marks)
iv.  Find belt types (Please use Chart of 8.5 in the attachment) ‘
" (4 marks)
v.  Find Pulley diameter of D, (Please use Table 8.4 in the attachment)
(4 marks)

Question 7 .

A chain drive is required for a.gear pump operating at 400 rpm driven by a 5.5 kW electric-
motor running at 1440 rpm. The centers distance between the motor and pump shafts are
approximately 470mm.

i.  Find the reduction ratio

(4 marks)
ii. Find the number of the driving sprocket (N;)(Please refer to table 8.9 in the
attachment) '
(4 marks)
iii.  Find the number of Driven sprocket (N,)(Please refer to table 8.9 in the attachment)
(4 marks)
iv.  State the application factor f;(Please refer to table 8.10 in the attachment)
(4 marks)
v.  Calculate the Selection Power -
' (4 marks)

4
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-

Question 8

a)

b)

c)

d)

Connecting a servomotor to a ballscreew by coupling may generate a backlash in the
positioning. Define a coupling that used for eliminating any backlash or flexibility for
this shaft connection. ‘

| (5 marks)

List 2 flexible couplings that can be used to a shafts with minimal misalignment.
(5 marks)

Multiple disc clutches is design to provide a large contact area between the pressure

“plate and the clutch plate to transmit the torque needed. List and describe 2

advantages of using multiple disc clutch in compared with single plate (disc) clutch.
(5 marks)

Differentiate bef\Neen friction shoe brake and friction disc brake.
(5 marks)

END OF QUESTIONS
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recred ! Belt =( Rated power per belt + Additional power per belt ) (arc correction factor)
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Table 8.2 Service factors

CONFIDENTIAL

Typa of prime mover

Soft starts

Hlectric motors:
AC, star delts start
DT, shumt wound

gines with four or

e cylinders

Frime movers fittad with

al chidches, dry or

AC, star defta start
2C, shunt wourd

IC engines with less than
e cylindess

Prime moers not fiad

vath soft start drves

fued cougdings or electooeg
soft start dnves

Duty {hours per day}

Types of driven machina ' <10 10-16 >16 <10 10-16 =16

i

abors {uniomm depsity), Blowers, 18 13 1.2 13 1.2 13
0 75KW, o sgal
e praenps, wrsforly

ioaded belt conveyors
Medium duty e agitators {varable density). blowers 14 12 43 4.2 13 1.4
exbaustars and fars {over 75 KW), rofary compressors
and puesps {other than centrifugal), nonuniformiy
{oaded conveyors, generators, maching tools,

ponbng machsecy, sewinid machingry

ey ditly, 0.8, beick machinery, budhet elevators,
reciproeatng comprassors ang purps, heavy duty
coreyors, bosts, pulverizens, punches, [resses,

quarry plant, toxtie machinery .
Exirz heavy duly eg orushers 13 14 th

1% 13 14 14 15 16

18

i

A Feomer Power Transorgsion UK

B
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Table 8.5 Power raungs for 5PB wedge fals
Speed of Razed powear (KWW per balz for small pulley pitch diameter {mmj )
faster shaft - -
(rpmj 140 150 160 470 0 1BG 1% 200 212 py] 238 50 280 315
it e U B 3 S v A R B N (¢ B v ¢ 2 140 LM 104 i
00 133 159 169 CREY 108 233 A4 26 g7 336 3
303 18 135 s REF O ZFT 0 118 3M ET4 4 a5 470 hAs
400 F43 V6 3% 343 ATT 410 443 483 R37 £1 &7 T
W G A33 0 37 AN 457 458 33% 0 587 436 8B4 73 £58
03 340 38% 438 4R 535 583 &3 £8% 4% B g67 kg
1l 3/E 443 4% RS 611 &6s TN FET O ORRZ ®RYF O 8RF WA 13x;
it 453 Byt LES 636 &82 73 EL6 R¥I O BIF 036 VLS 134l
B 431 455 BES 437 48B4 747 RO BBZ ®ES W2E MR 1180 14X
) 475 Rah A AR IRGOBIS BRI 975 B M3s 103 M5 lea7
B % s SN . ¢ B o S S - B © S o e LT N A P 0 & B A )
piLey 58 REE 4T3 A8 B2% @M 9% 1063 TLE3 124t 1342 1855 1V
110 558 443 FIF 0 OBRIG T -RS3 8¥F 056 1LE2 14 1343 1482 480 1R
100 G ABR 770 BER  BSR 1046 113 1237 1340 Al 587 WO 2005
1330 A 831 837 W22 1L 4 TR HEE 1836 1R W7
140 £6.73 PETOBET WEI O WS4 1184 12EZ 139% 1R A3F UIRY X8 2328
1440 GRE FSS SO0 W06 1108 TR0 131N 30 fRAT HR43 TR 200G 230%
1500 6 20 BXF IT 1L 1249 1353 1476 1REF 17ah 0 MBS 2133 2443
0 FAY G6Y . 96 WIS 12O 1312 143t 1830 W B0 R4 T233 0 I
A0 7R 9ot 03T 9140 TRBE 1373 ARV 11 1452 IBEY MY 2337 el
" 1R an 937 06E  LS0 1317 1433 1550 1689 RIS 1B MDE MAs W
S\ 1900 843 976 108 1237 13sd 1488 1611 1R RSB MU MBS WSY 2827
SR ¥ 87T 1097 1148 T2ER WM 143 A4 IRIE 186D BS% sy s
FHEI U7 1046 TIRE 1326 WAT 1RS¢ 1P IRTS IR e 2323 B4 2967
Py 531 107%  122% 1348 107 44 1T 1921 B0 2234 23BS 2703 3G
300 B 1131 1241 408 1BET $ER0C 1836 1981 3L 2280 #M42 IF5T J04E
00 BET 1147 1286 1446 15$2 1734 18V 2037 F8S 2331 1483 JEG T M4
pacti ¢} 1008 1LAD 1328 HMER 163 1RFE 1R QW ZE3 23 IB2R JEss -
2600 1WA 1Y 1359 IAt6 1648 R4 19N W9 ZRVI 2% XRFE FEVG -
7830 1053 1233 1388 1h4Y 102 1BR0 19831 I1se 2311 MBS Y B -
B30 1073 1247 1835 1537 TA33 1883 2037 IS0 2344 BT WAl - -
2BRQ 1085 1345 1435 1599 YR 1807 2051 I314 0 2267 BROE 2857 -
2900 1T 1243 1440 36D 17EX 1913 2087 TG 23 Bl s
3000 SEHD O O1RSD 1443 AI0 ITEY 1940 2081 346 2AB6 3BT AW

Conrpsy of Fermer Prower Trararission L -

@
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Table 8.6 Azdiwonzl power increment per SPB belt

Addmional power (KW per belt for spead ratio

Spesd of 1.00 102 1.08 1.42 1.9 127 1.3% 1.58 195 339

facter shaft w to 1o to o ) w 1o oo and
{rpm) 1.01 1.05 111 118 126 138 157 1.94 338 over
100 00 i Gz a0 a0 BE¢ ] GaF an? Gog e
200 GO0 a1 G4 407 209 - 08 013 {4 1 G146 37
360 Goo 1Az G0 {10 214 oad G 223 G224 - D3%
400 0o a0 Ga7 413 419 032 076 f1an G837 034
500 oo 810 G5 a7 413 Gig (33 237 {40 041
(250 G 0 G2 Q30 {28 034 G4 1 348 51
Pt G 815 1 313 334 433 G35 A {152 357 5%
0 G 358 314 035 433 (41 (48 {154 B 042
o0 GG {106 (E 2] 9.38 ax3 -8k (53 B S s HESE
00 GO 07 ER S an Q42 G581 Gl T G2 oFF
R0 GO0 aisk) ER) 432 Q44 G54 562 Q70 o o
F0LG oo 007 B3R a1 Q46 G566 6t e Gy Q8L
110G o0 308 LW a37 ax 362 072 Q81 (a2 .54
1200 0o 0L 23 aM Q58 DR 0.9 Qe GHY 103
1300 a0 $15.7] Gk {44 - Q8 073 GRG - 086 108 131
3 1400 Bt 014G G {48 A o7 %3 104 143 120
TR 1440 000 810 £¥; ] {44 {46 0s 054 e 15 1.2%
1500 GO0 a1c (75 a5 045 Bdz2 092 Eh | 1.24 138
hZey GO anm .33 54 475 G50 105 113 129 137
170G GG 112 (334 .58 995 9% 133 134 1.37 145
1800 G 113 .35 pit s R 1 134 1.34 145 154
1500 GG L3R X 37 J£5 058 157 125 141 154 1463
200G GDo 114 3% .68 53 133 1.3% 1.4 1.62 1.3
Faiee G {115 BES a7 a58 138 1.3% 158 1.65 1.8%
236 Goa & A3 475 a2 1.24 1.4% 163 1.78 188
2300 G i GAL 478 gy 1.28 153 1.4 1.85 157
2400 AREEE A Q17 47 Q8 ER Y 1.3% 158 178 154 ki
2R00 it 18 042 Q85 116 143 165 186 Aoz 14
privin ez 019 G5 Q85 121 146 172 191 210 23
2000 BEH] 319 G53 452 135 1582 178 159 g i
2800 040 Q30 (b4 155 139 157 184 AW L 139
2880 it} .20 56 a5y 132 162 188 e N L IA4
600 oo 0.4 Gr7 {455 134 163 153 215 234 A8
300G oo [F I ahR 102 .39 148 158 223 247 I5F

Courtesy of Fenrer Powar Traruréssion LI

a
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Table 8.9 Chain reduction ratios as a function of the
standard sprockets available

Number

of teeth in Number of teeth in the drive sprocket N,
the driven
spracket N; 15 17 19 2 3 25

35 . e - i - 100

3B 353 223 200 180 1sd 152

57 380 335 300 271 148 238

76 507 447 400 362 330 304

95 £33 55% 500 452 413 380

114 F&0) 670 600 543 496 456
Reproduced from Rencld, 1996,
Table 8.10 Application factor
- Driver characteristics
Slight shocks, e.g. IC
Smooth running, e.g. electric engines with more than six Heavy shocks, e.g. IC

Driven machine motors, IC engines with cylinders, electric motors - engines with less than
characteristics « hydraulic coupling with frequent starts six cylinders
Smooth running, e.g fans, 1 11 ) 1.3
PUMPS, COMPressors, prnting
machines, uniformly loaded
COMVEyors . -
Moderate shocks, eg. conaete 14 15 1.7
mixing machines, non-undformly
ioaded corweyors, mixers
Haavy shocks, eg planars, 18 19 ' 23

presses, drilling ngs

4
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Figure 8.15 British Standard chain drives rating chart using 19 tooth drive sprocket (courtesy of Renold Chain}.

a
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