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MA3001 CA2
Individual Assignment
Belt Pulley Selection

Objective: to familiarise students with using catalogue to select pulleys and to present dimensioned
drawings (scaled drawings are not required).

Task: You are to select the appropriate pulleys for the belt drive in Example 1 of the Lecture Notes
on Belt Drives. To determine the shaft diameters, it is assumed that all other forces are negligible
except for the torque acting on the shafts. The allowable shear stress in the shafts carrying the pulleys
is assumed to be 40 MPa. In reality, a shaft can be subjected to a combination of torques, bending
moments, lateral forces and axial forces. The accompanying course pulley catalogue allows for
selection of taper lock bushes for the shaft.

You are to:
1. show the full analysis and the selection of the taper lock pulleys and taper lock bushes using
the course catalogue (taper lock pulleys).
2. make a dimensioned sketch (not necessary to scale) of the two sheaves with the assembled
bushes.

Note: in reality and for the design project, you can also select pulleys from other commercial
catalogues that do not use detachable bushes or pre-manufactured bores and keyways. You can
specify your customized bore diameters and keyways.

Requirements: Individual submission at the end of the session.

EXAMPLE 1 (covered in lecture)

Design a V-belt drive to transmit 50 kW. Driver sheave speed is 950 rpm and driven sheave speed is
410-430 rpm. Power will be supplied by an AC normal torque motor; the driven unit is a fan which
will be operated about 12 hours per day. The centre distance is approximately 1400 mm.

AC Normal
Torque motor

S0kW Fan 1400 mm 1) )950pm
410-430 rpm =~

Driven

Solution: 3 SPB belt, L = 5000 mm, D1= 400 mm, D2= 900 mm

dl& d2 are bore diameters (same diameters as shafts)
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CATALOGUE

(to be used for Compulsory Assignment)

TAPER LOCK PULLEYS

TABLES:
Pulley/Sheave Dimensions - SPZ, SPA, SPB and SPC
Taper Lock Bushes

Source: Uni-Drive Transmission Equipment — Roulunds Roflex V-belts
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4 |as3ses-90| 4 [111|200{11 | se|11 | -|207 4 |3s3s28-90| & [111]282]11 | o[ 11 |i78| 268
5 |3538/28-90| 4 [138|200] 235 | 89| 235 | -|228 s |353s(28-90 | e |138282] 235 | 89| 23.8 [178] 300
6 35352880 | 4 [162|200| 385 | so|a6s | -|260 6 |353528-90| 6 [162|282| 365 | 8ol a3ss |178 280
8 |3535|28-90] 4 |212|200|61.75| 80| 61,75 -|207 8 |40 o-10d 6 |212{282] s5.25|102] 55.28|200] sa.0

Pulley diameters given are in millimetres
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TAPER LOCK PULLEYS ﬁq
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Fig. 6 L_r_IFig.7 ! Fig.8
1
® q 3
o g
S & 3 ® = (-1 g 3 ® =
g g3 3 5| | £ 8|3 2
3| a | 2| & |uwl=s)x|a|l=]z|2 E {0 |a |3 (& (ul=|x|H]l3lz]2
385| 3 |3s3s|ess0| s |as|sos| 2 |ee| 2 [178] 220 475| 3 |3s36 (2890 7 | ss{az2l 2 [e9| 2 178|400
4 |3s3sf2s00]| 6 |111)aos|11 | es] 11 178|283 4 [3sas28-90| 8 [111]a22{11 | eol11 |178] 470
5 |3535|28-00| & [138]30s| 235 | aof 235 178 325 5 | 4040 o100 & [13e[a22| 17 [102] 17 218 472
6 {3535/28-90| 6 [162]30s] 385 | 89| 385 |178] 360 8 |4545(85-110 6 [162|422{24 [11524 |242| 628
8 |4040(40-100 8 |[212]308] 55.25|102| 55.25|200] 67.5 8 |sosofro-12d & |[212|422 43 12743 |268| 815
375| 3 |3s3sless0| s |es[a22) 2 |es| 2 |178] 238 500| 2 |3535(2e-90| 7 |sslaso| 2 8] 2 [178] 300
.4 fasasizs-90| 6 [111]a22| 11 | se| 11 178 300 4 |3sas|es-90| 8 |111]aso 11 | so|11 178 3800
5 |3s3s|2s.90| e [138]322] 235 | 89| 235 |178| 330 5 | 4040 ls0-100 8 [138]as0[ 17 02| 17 |218| 487
6 | 4040 4o-10d & [162{322|30 [102|30 [216] 455 8 |454588.110 8 |[162|450| 24 [115/24 [242| 602
8 |45a5s5-110 6 |212|a22| 495 |115] 495 |225| 680 8 | 5080 7o-125' 6 |212]a80! 42.78|127] 4275|265 87.4
400| 3 [353s28-90| 7 |esjasol 2 |eo 2 (178241 |  |'530| 3 |3sas|eavo| 7 |eslaso| 2 |[es| 2 [i78]3s0
4 |3535(28-90] 8 [111]as0l11 | 89|11 |i178| 280 . 4 |4040o-10d 8 |111]a80| 45 [102] 45 |216! 400
5 |3535)28-90 | & {138]as0| 23,5 | 89| 23.5 |178 340 . 5 |4s45(55-11d 8 [136[4s0| 11 [115] 11  |242| 0,0
6 |404040-100 e [162[3s0(30 | 89|30 |2164s0 . 6 |5080[70-128 & |162[480| 17,5 |127] 17.5 |2e8| 730
8 |454555-110 6 [212|as0| 48.75|115| 48.75|240] e5.0 . 8 | 5050 [70-124 6 [212{480/43 [127] 43 265|940
425| 3 |3s3s(e800] 7 |eslarel 2 |es| 2 [i78] 260 ‘560 3 |3%35|ee90| 7 |es|sio] 2 || 2 [178]3e0
4 |3s3s28-00( 8 [111ar2[ 11 | 9|11 [178]310 . 4 |aos0lso-10d 8 |111]510| 45 [102] 45 |218] 500
s |404040-tod 6 [t138ar2] 17 |102| 17 |216| 450 . 5 |a4s4siss-11d 8 [138[510| 11 [118] 11 242] €30
6 [4sesiss-11d 6 [162]372] 24 [115) 24 [242] 580 . 8 |s0s0[r0-124 8 [182[s10[ 17,5 [127] 175 [2es] 77,0
. 8 |5050(r0-125 6 [212|372(43 |127|43 |265| 740 e 8 |sosofro-129 8 |[212|s10(43 [127]43 |2e8| 940
480| 3 [3s3s]28-90| 7 |es|leco| 2 | 88| 2 [178] 286 630| 3 |4c40ko-10d 7 | 8s|se0| 85 |102] 85 |216] 485
4 35352890 8 {111]a00| 11 | 89|11 [178] 33 4 |asasles-1id 7 {111|seo| 2 [118] 2 |242| @10
8 |4040f40-100 8 [136/400| 17 {102| 17 |218] 45.0 5 [5050 [70-128 8 [138]s80| 4.5 [127]| 4.5 |267| 770
6 |4545(55-110 6 [162]400 24 |115| 24  |242| 61,1 6 | 5080 70-128 8 . 162|580 17.5 |127] 17.5 |287] 86.0
8 | 5050 [70-124 6 |212|400f 42.75127| 42.75|265| 78.7 8 |s0sojro-129 8 |212/560| 42.75/127) 42.75{268}105,5

Pulley diameters given are in millimetres
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TAPER LOCK BUSHES

METRIC Bores and Keyways (mm)

UNI In the past it had been necessary to Keyway
employ skilled labour for fitting components Dia at
to shafts. Using UNI Taper Lock Bushes it is Bush Bore Wigth | DBt | lorge
possible now for unskilled labour to achieve Centre| taper
‘shrink fit' of pulleys, coupling, etc, onto shaft 910 3 1.4
ing only a h n wrench. : 112 41 18
using only a hexago 1008 1916 | 5 | 23| 350
ez | 88
The arrangement of threaded half holes and 910 3 1' 4
longitudinal split in the tapered bush is M12 | 4| 18
designed to ensure maximum grip and fast, 1108 8 ]g ;g ;g g %g 38,0
- easy fixing. Tightenﬁng of the screws into 2425 8 | 33
the threaded holes in the hub forces the 28 8 1.3*
bush into the taper bored component, 1112 4 1.8
thereby effectively contracting the bore of 1416 51 23
the Tape( L.ock quh until the equivalent of 13‘:(5) ;3 ;‘5’ §8 ;2;(2) S §;§ s
a shrink fit is obtained. 10 | 33
141516 5 | 23
Taper Lock Bushes are equally suitable for 1610 ;g ;?, %g §(2) g gg o
metric and imperial shafts. 1815 3235138 10 | 33 '
4042 12 | 33
ADVANTAGES 1416 5 | 23
’ pppz | g 2
W No reboring and keywaying costs. 32338 | 10 | 33| 700
@ Saves time and cost in fitting keys. ﬁggé E §j§
B Eliminates precision taper fitting keys. 16 5 2'3
. o 18192022 | 6 | 2
W Over 500 bush size/bore combinations 24252830 8 3,3
are available with both metric and 32 23 gg }g gg 85,5
imperial bores. (BS & ANSI) 4548 50 }4 23
M interchangeable between many 23 13 412
- products. - 252830 | 8 | 33
B Taper bored components can be 32 38 32 }8 33
transferred to other diameter shafts by 4548 go 4 1 38 | 1080
fitting alternative bore bushes. (758 gg ig éjg
B Convenience in dismantling for P 3'3
maalntenanc? and component 2042 : i gjg
replacement. 454550 .
P 55 16 | 43 1270
60 65 18 | 44
B Accommodates shaft limits of e Sl R
+0050mm, —0.125mm 9095 | 25 | 54
100 | 28 | 4.4*
4042 12 | 33
45 48 50 14 | 38
55 16 | 43
6065 18 | 44
4030 gg ég %g gg 146,0
4040 9095 | 25 | 54
100105 110 28 6.4
115 32 5.4*
55 16 | 43
60 65 18 | 44
70 75 20 | 49
4535 gg gg %% gg 162.0
4545 100105110 | 28 | 6.4
115120125 32 7.4
3| 8|4
5040 .
P 90 95 25 | 54 | 1775
5050 | 409105110 | 28 | 6.4
115120125 | 32 | 74

Keyways are to BS4235 (metric bores) or BS46 '
(inch bores) except for those marked* which
are shallower than standard.
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Mn- shapt f 2 39. 300
-, seled bore = gomm

Shott ¢ Same basre
Size (Tomm) as bore
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