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Plan for the analysis of
mechanical elements

Obijective:

Procedures for design and selection of
mechanical elements

e Week 1 — Shafts and keyways
e \Week 2 — Bearings and screws
e \Week 3 — Belt and chain drives
e Week 4 — Gears and gear trains
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Plan for this week

e Flexible mechanical elements -
Introduction

e Flat and round belts (with examples)
e V belts (with examples)
e Chains (with examples)
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Overview — why use?

1.

Applications?

Transfer power (torque) from one location to another.
From driver: motor, peddles, engine, windmill, turbine
To driven: conveyor belt, back wheels/ bike, generator
rock crusher, dryer.

Used to span large distances or need flexible x-mission
elements. Gear drives have a higher torque capability
but are not this flexible or cheap.

Often used as torque increaser
(speed reducer), max speed ratio:3.5:1.
Gear drives?? Virtually unlimited!

\ . Loy
! - el *

Figure 3~66.—Timing gear trains.
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Use for

Speed

Disadvantage

Advantage

hat’s Best@f’ .

i Belt drives

High speed
Low torque

12 — 40 m/s

Standard lengths
Weair, creep, slip,
temperature, may
require idler

Quiet, flexible,
cheap, can be used
to dump vibrations

Chain drives
Low speed
High torque

Up to 10 m/s
Must be lubricated,

wear, noise,
vibrations

Strength, length,
flexibility

Gear drives

High speed
High torque

Depending on the
type of gear

Expensive,
Not flexible,
Needs lubrication
and cooling

High speed,
strength, durability
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Types of Belts:

Belt Type Figure Joint Size Range Center Distance
Flat Yes ¢ — 0.03 t0 0.20 in No upper limit
] 0.75t0o 5 mm

[
Round O% Yes d = % (o % n No upper limit

K3
V Y None b — 0.31 to 0.91 in Limited

U b ~ | 8to 19 mm

Timing I_\_/_\_/_I None  p =2 mm and up Limited

6 Ahmed Kovacevic, City University London
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EST 1894

Types ot V-Belts

Groove Belt

angle 7 ride-out
e —

.

Typical belt section N TV ey __l__f_
and groove geomet
NP - Pitch Groove
diameter depth
k.
Sheave
outside

diameter

FIGURE 7-6 }“yﬁ'l
FIGURE 7-5 Heavy- 12 21/32" 78" ! Industrial narrow- -
duty industrial V-belts I—— —.‘_r. ” _f— S 5/16"

section V-belts

s 9/16"
Inch size: A B €
Metric size: 1Be 16C 22C Kkasio 3V sy sV
Number gives nominal top width in mm Metric sizes: 9N 15N 25N

Number gives nominal
top width in mm

FIGURE 7-7 Light- 38"
9/32" H 12" ’I
duty, fractional - -

horsepower (FHP) s
V-belts
Inch size:
Metric size: Inch sizes: 2L 3L 4L 5L
i Metrie sizes: 6R IR 12R 16R
® Number gives nominal

top width in mm
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Flat-belt geometry. (a) Open
belt. (b) Crossed belt.

A

A

(a)

1 5
3 N (D+dy

C

(&)

— iy ——

6,=m—2sin™! D-d

D=d
2C

L=V4C*—(D-d) +1+ (D6, +d8,)

3 I
6, =m+2sin

+d

2C

8=q+2sin

L=N4C? (D +d) +5 (D +d)8
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V-belt Drive Design Process

1. Rated power of the driving motor/prime mover.
2. Service factor based on type of driver and driven load.

Center distance (adjustment for center distance must be
provided or use idler pulley)

4. Power rating for one belt as a function of size and speed of the
smaller pulley

5. Beltlength (then choose standard size)

6. Sizing of sheaves/pulleys (use standard size). Most
commercially available sheaves should be limited to 35 m/s
belt speed.

7. Beltlength correction factor

8. Angle of wrap correction factor. Angle of wrap on smaller
sheave should be greater than 120 deg.

9. Number of belts
10. Initial tension in belts

Ahmed Kovacevic, City University London
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Key Equations

Dw, dw,

Belt speed (no slip) [m/s] v, = R,w, = R,0, = > = 5
Recommended: @ D
Speed ratio 2 = v, =nDn,
w, d
D < C < 3(D+d) ,
T (D—-d)
Use standard lengths Belt length [m] L =2C + E (D+d)+ Ve
2 2
Centre distance [m] ( — B+ \/B —-32(D-d)
L D=d
sin " .__I'L_ 16
e W B=4L-27x(D~-d)
: D —
0 = —2sin” [—d}
2C
: D —
0, = +2sin™ [—d}
2C
c > Ahmed Kovacevic, City University London
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Forces

Fi=F+F+0F2 Transmitted power (W] P = (F, — F,)-v,

d ZF.'JFFE*%
Torque [Nm] 7 = (F, —Fz)g

TK F—F, — e/
b, = F,

Fy=F,+F.—AF/2 P2
=F+F,- - Centrifugal force [N] F.=muv,
w  y(bt)
Mass per unit length m = =
g g
Initial belt tension [N] Fo— F+F, _F
l 2 C

11 Ahmed Kovacevic, City University London
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Example 7 - V Belt Design

A four cylinder Diesel engine runs 2‘,4 1L
@ 8th’ 1800 rem to drive a water L 1 \lr;(-::;j_“&j'__df*"“ .._ .
pump (1200 rpm) for less than 6 art Bt T t ~
hours/day ?\ \
D S )

Design a V-belt drive

12
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V-Belt Design Example

4 cylinder Diesel engine runs @ 80hp, 1800 rpm to
drive a water pump (1200 rpm) for less than 6
hours/day

Design V-belt drive

D=315mm; d=212 mm:; C=1.0975m; L=2.338 m; 4 belts

13

Ahmed Kovacevic, City University London



]
x5

X

m LONDON
Design Example

CITY UNIVERSITY

V-belt

ENGINEE

L]

1

NN
REFER T APPLICATIO|

T
|

N_—
RING H

X v

W

OR

BV

e /|

100
1 2 34

56 78010 20 30 a0 50 60| BO| 100

70 0
DESIGN HORSEPOWER (DRIVER HP x SERVICE FACTOR)

Narrow V belts

200 200
400

500
B0

aon
o)
1.000
1.100
1.200
1.300

RFM OF
FASTER
SHAFT

10,000

REFER TO APPLICATION ]

ENGINEERING g

114

DP

‘h

300
200

100

Industrial Heavy duty belts

B

/

/

Z

/

/

3

1

56 78010

DESIGN HORSEPOWER {DRIVER HP x SERVICE FACTOR)

20

30 40 s &0

80| 100
70 90

500

oo
1.000
1.0
1.20

1

14

Ahmed Kovacevic, City University London




4.
:ﬁ'ﬁ CITY UNIVERSITY
AU LONDON

Belt Designation

f_
Belt Designation Belt Designation Belt Demgnatlnn Belt Deslgnatlnn Belt Demgnatlnn

487 1400 732 1750 1250 1600 630 2000 2650
512 - 1412 - 757 1757 1260 5V500 1800 710 2120 2800
562 - 1420 560 782 1782 1320 - 1900 - 2240 3000
587 - 1437 - 800 1800 1340 530 2000 = 2360 3150
612 - 1462 = 807 1807 1400 - 2120 = 2500 3350
630 3V2E0 1470 580 825 1832 1410 560 2240 = 2650 3550
637 - 1487 = 832 1850 1500 - 2360 = 2800 3750
662 - 1500 = 850 1857 1550 - 2500 = 3000 4000
670 - 1512 = 857 1882 1600 630 2650 = 3150 4750
687 - 1520 600 875 1900 1670 = 2800 = 3380 4500
110 280 1537 = 882 1907 1700 = 3000 1180 3550 4750
722 - 1560 617 900 1932 1750 = 3150 = 3750 5000
737 = 1587 = 907 1950 1800 710 3350 - 4000 5300
750 = 1600 630 925 1957 1850 = 3550 - 4250 5600
760 300 1612 - 932 1982 1900 = 3750 1500 4500 6000
772 = 1637 - 950 2000 1950 = 4000 - 4750 6300
787 = 1650 650 957 2032 1980 = 4060 1600 5000 6700
800 315 1662 - 975 2057 2000 = 4250 - 5300 7100
812 = 1687 - 982 2060 2020 800 4310 1700 5600 7500
825 = 1700 670 1000 2082 2060 = 4500 - 6000 8000
837 = 1737 - 1007 2120 2120 - 4750 - 6300 8500
850 = 1762 - 1030 2132 2150 850 5000 - 6700 9000
862 - 1787 - 1060 2180 290 - 5300 = 7100 9500
875 - 1800 710 1082 2207 2280 900 5600 = 7500

887 - 1812 - 1090 2232 2360 - 6000 2360 8000

900 355 1837 = 1107 240 2410 950 6300 = 8500

912 - 1850 730 1120 2282 2450 - 6700 = 9000

15
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Service factors

16

SPEED INCREASE RATIO

For speed increasing drives of:

Speed ratio 1.00 - 1.24 multiply service factor by 1.00
Speed ratio 1.25 - 1.74 multiply service factor by 1.05
Speed ratio 1.75 - 2.49 multiply service factor by 1.11
Speed ratio 2.50 - 3.49 multiply service factor by 1.18
Speed ratio 3.50 and over multiply service factor by 1.25

Class 1
Light Duty

Class 2
Medium Duty

Class 3
Heavy Duty

Class 4
Extra Heavy Duty

TYPES OF DRIVEN MACHINE

Agitators (uniform density), blowers, exhausters and

fans up to 7.5kW, centrifugal compressors and pumps.

Belt conveyors (uniformly loaded).

Agitators and mixers (variable density), blowers,
exhausters an fans (over 7.5k\W). Rotary compressors
and pumps (other than centrifugal). Belt conveyors
(not uniformly loaded), generators and excitors,
laundry machinery, lineshafts, machine tools, printing
machinery, sawmill and woodworking machinery,
screens (rotary)

Brick machinery, bucket elevators, compressors and
pumps (reciprocating), conveyors (heavy duty). Hoists,

mills (hammer), pulverisers, punches, presses, shears,

quarry plant, rubber machinery, screens (vibrating),
textile machinery.

Crushers (gyratory-jaw roll), mills (ball-rod-tube)

Types of Prime Mover

Electric motors:

AC - Star Delta start

DC - Shunt wound
Internal combustion engines with 4 or more
cylinders
Prime movers fitted with centrifugal clutches, dry
or fluid couplings or electronic soft start devices

Electric motors:
AC - Direct-on-line start
DC - Series and component wound
Internal combustion engines with less than 4
cylinders
Prime movers not fitted with soft start devices

Hours per day

10 and under | Over 10to 16 m 10 and under | Over 10to 16 m

1.0 11 12 1.1 1.2 13
1.1 12 13 12 1.3 14
1.2 13 14 14 15 16
13 14 15 15 1.6 18

Ahmed Kovacevic, City University London
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Power rating for SPB V-belts

Rev/min Rated Power (kW) Per Belt for Small Pulley Pitch Dia (mm) Belt

of faster S eed
shaft mmmmmmmmmmmmm 3
100 0.74 0.82 0.93 1.02 1.12 1.30 1.42 1.63 1.77 2.04 2.36
200 1.36 1.51 173 1.89 2.08 2.24 244 2.65 2.86 3.08 332 3.84 4.44
300 1.91 2.14 244 267 296 3.18 347 3.80 4.08 447 473 5.48 6.34
400 244 2.74 312 343 3.79 410 4.45 487 .24 5.65 6.09 7.05 8.16 1 U
500 3.02 3.39 3.86 4724 470 5.06 552 6.09 6.51 7.11 156 8.76 10.15
600 3.51 3.98 451 497 5.49 5.96 6.47 7.09 7.62 8.22 8.79 10.19 11.78
700 4.01 4.56 516 569 6.29 6.86 741 8.09 8.74 9.32 10.16 11.77 13.62
120 411 4,67 528 5.84 6.45 1.02 159 8.30 8.96 957 10.41 12.06 13.95
800 448 5.12 5.78 6.44 7.06 1.67 8.32 913 9.81 10.56 11.40 13.20 15.26
900 491 6.55 6.34 7.00 7.5 8.45 9.14 9.96 10.78 1157 1252 14.49 16.73 2[]
960 5.17 5.80 6.68 133 8.17 8.9 9.63 1045 11.36 12.18 13.19 15.26 17.61
1000 5.35 6.03 6.92 7163 8.46 9.22 9.97 10.83 11.76 12.62 13.66 15.79 18.20
1100 5.80 .61 7.51 8.37 9.18 10.00 10.83 11.79 12.77 13.71 14.82 171 1969
1200 6.25 7.18 8.10 an 9.91 10.77 11.69 12.75 13.78 14.80 15.98 18.43 21.18
1300 6.65 7.66 8.62 9.65 10.56 1153 12.45 13.56 14.66 15.72 16.98 19.56 2247
1400 7.05 8.13 9.15 10.19 1.2 12.29 13.21 14.37 15.55 16.65 17.99 20,69 2366
1450 125 8.37 9.1 10.46 1153 12.67 13.59 14.78 1599 17.11 18.50 21.26 2429 3[]
1500 7.43 8.58 966 10.76 11.83 12.95 13.95 15.18 16.40 17.56 18.95 21.76 24.82
1600 7.81 9.01 10.16 11.36 12.44 13.50 14.65 15.99 17.22 18.46 19.87 2277 25.90
1700 8.16 9.42 10.62 11.86 13.01 14.15 15.31 16.69 17.97 19.25 20.70 2366 26.82
1800 8.52 9.82 11.09 12.35 13.58 14.79 15.97 17.39 18.72 20.03 21.53 2455 2173
1900 8.85 10.21 11.52 12.84 14.10 15.37 16.57 18.01 19.40 2073 22.26 2530 28.45
2000 9.18 10.60 11.96 13.33 14.62 15.94 17.17 18.63 20.07 21.43 22.99 26.05 2917
2200 9.75 11.24 12.70 14.14 15.50 16.87 18.15 19.61 21.11 2245 24.03 26.98 29.82 40
2400 10.31 11.89 13.43 14.95 16.38 17.80 19.13 20.60 22.16 23.48 25.07 2192 3047
2500 10.60 12.21 13.80 15.35 16.81 18.26 19.62 21.09 22.68 23.99 25.59 28.38 30.80
2600 10.82 12.48 14.09 15.63 17.14 18.57 19.95 2142 2299 24.34 2583 28.46
2700 11.05 12.75 14.37 15.92 17.46 18.87 20.29 21.74 23.31 24.70 26.07 28.54
2800 11.27 13.02 1466 16.20 17.79 19.18 2063 22.07 23.62 25.05 26.31 28.62
2850 11.28 13.15 14.80 16.34 17.95 19.33 20.79 22.23 23.78 25.23 2643 28.66
17
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Additional speed power ratio

Additional Power (kW) per belt for speed ratio

100 0.00 O OE 0.08 0.08
200 0.00 UD‘I 004 0.0? 0[]9 U‘|3 0.16 0.17
300 0.00 0.02 0.06 0.10 0.14 O 'l? 0.20 O 22 0.24 0.25
400 0.00 0.03 0.07 013 0.19 0.22 0.26 0.29 0.32 0.34
500 0.00 0.04 0.09 0.17 0.23 0.23 0.33 0.37 0.40 043
600 0.00 0.04 0.12 0.20 0.28 0.34 040 0.45 0.48 0.51
700 0.00 0.05 0.13 0.24 0.33 0.39 0.46 0.52 0.57 0.59
120 0.00 0.05 0.14 0.25 0.33 0.41 0.48 0.54 0.59 0.62
800 0.00 0.06 0.16 0.28 0.37 0.45 0.53 0.60 0.65 0.69
900 0.00 0.07 0.18 0.3 042 0.51 0.60 0.66 0.72 0.77
960 0.00 0.07 0.19 0.32 0.44 0.54 0.62 0.70 0.771 0.81
1000 0.00 0.07 0.19 0.34 0.46 0.56 0.66 0.74 0.81 0.86
1100 0.00 0.08 0.22 0.37 0.51 062 0.72 0.81 0.89 0.94
1200 0.00 0.09 0.23 0.4 0.56 0.68 0.79 0.89 0.97 1.03
1300 0.00 0.09 0.25 0.44 0.60 0.73 0.86 0.96 1.05 1M
1400 0.00 0.10 0.28 0.48 0.65 0.79 0.93 1.04 1.13 1.20
1440 0.00 0.10 0.28 0.48 0.66 0.79 0.94 1.06 1.15 1.21
1500 0.00 0.10 0.29 0.51 0.69 0.84 0.99 1.11 1.2 1.28
1600 0.00 0.11 0.31 0.54 0.75 0.90 1.05 1.19 1.29 1.37
1700 0.00 0.12 0.34 0.58 0.79 0.95 1.12 1.26 1.37 1.45
1800 0.00 0.13 0.35 0.61 0.84 1.01 1.19 1.34 145 1.54
1900 0.00 0.13 0.37 0.65 0.88 1.07 1.25 1.4 1.54 1.63
2000 0.00 0.14 0.39 0.68 0.93 1.13 1.32 1.48 1.62 1.71
2100 0.00 0.15 0.4 0.72 0.98 1.18 1.39 1.56 1.69 1.79
2200 0.00 0.16 0.43 0.75 1.02 1.24 1.45 163 1.78 1.88
2300 0.00 0.16 0.45 0.78 1.07 1.29 1.51 1.7 1.86 197
2400 0.00 0.17 0.47 0.82 1.1 1.35 1.58 1.18 1.94 2.05
2500 0.00 0.18 0.49 0.85 1.16 1.4 1.65 186 2.02 214
2600 0.00 0.19 0.5 0.89 1.21 1.46 1.72 192 2.10 2.22
2700 0.00 0.19 0.53 0.92 1.25 1.52 1.78 1.99 2.18 2.3
2800 0.00 0.20 0.54 0.95 1.29 1.57 1.84 207 2.26 239
2880 0.00 0.20 0.56 0.97 132 1.60 1.88 21 2.3 244
2900 0.00 0.21 0.57 0.99 1.34 1.63 1.91 2.15 2.34 248
3000 0.00 0.22 0.59 1.02 1.39 1.69 1.98 2.23 242 257
18
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Correction factors

19
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Example 8 - Flat Belt Design

A flat belt is 152.4 mm wide and 8.5 mm
thick and transmits 15 hp.

The centre distance is 2.424 m. The
driving pulley is 152.4 mm in diameter and
rotates at 2000 rpm such that the loose
side of the belt is on top. The driven pulley
is 457.2 mm in diameter. The belt material
specific density is 996.5 kg/m3

Determine:
a) |If friction coef. is f=0.3 find F, and F,. a F,=1500N; F,=800 N ; F=1150N
b) If fis reduced to 0.2 due to oil spill, b) The belt will slip
what are F, and F,? Would the belt  ¢) L=5.8445 m
slip?
c) What is the belt length?

20
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Chain Drives

21
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Chain Drives

Types of Chains Main dimensions

Roller diameter

R .
o—

P Y Fami Y oY Fam N

A
Strand
spacing

SPRING CLIP CONNECTING LINK

22 Ahmed Kovacevic, City University London
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P — pitch

v — pitch angle

v/2 — angle of articulation

D — pitch diameter

e — cordial rise (factor for smoothness)

_ P _ P
sin(y/2) sin(z/N)
v = Npn/60
2
£:2(£j+ N+ N, (M —N,)
' 2
p p 42 ( c j
L — chain length p
v — chain speed C
N — number of teeth in the sprocket 30 < (—J <50
n—[rpm] p

23
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Chain Design Process

1. # of sprocket teeth, N1 (smaller sprocket) > 17
(unless low speed < 100 rpm.)

2. Speedratio=n1/n2<= 7

3. 30 x Pitch Length < Center Distance < 50 x Pitch
Length

4. Angle of contact of chain on smaller sprocket > 120°
5. # sprocket teeth, N2 (larger sprocket) < 120

24
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Standard size
and strength
of rolling
chain

25

ANSI
Chain
Number

40

60

80

100

140

160

180

200

240

Pitch,
in (mm)
0.250
(6.35)
0.375
(9.52)
0.500
(12.70)

0.500
(12.70)
0.625
(15.88)

0.750
(19.05)

1.000
(25.40)
1.250
(31.75)
1.500
(38.10)
1.750
(44 45)
2.000
(50.80)
2.250
(57.15)
2.500
(63.50)

3.00
(76.70)

Minimum Average

Tensile
Width, Strength,
in(mm) |bf (N)
0.125 780
(3.18) (3470)
0.188 1 760
(4.76) (7 830
0.25 1 500
(6.35) (6 670)
0.312 3130
(7.94) (13 920)
0.375 4 880
(9.52) (21 700)
0.500 7030
(12.7) (31 300)
0.625 12 500
(1588)  (55600)
0.750 19 500
(19.05) (86 700)
1.000 28 000
(25.40) (124 500)
1.000 38 000
(25.40) (169 000)
1.250 50 000
(31.75) (222 000)
1.406 63 000
(35.71) (280 000)
1.500 78 000
(38.10) (347 000)
1875 112000
(47.63) (498 000)

Weight,
Ibf/ft
(N/m)

0.09
(1.31)
0.21
(3.06)
0.25
(3.65)
0.42
(6.13)
0.69
(10.1)
1.00
(14.0)
1.71
(25.0)
2.58
(37.7)
3.87
(56.5)
4.95
(72.2)
6.61
(96.5)
9.06
(132.2)

10.96
(159.9)
16.4
(239)

Roller
Diameter,
in (mm)
0.130
(3.30)
0.200
(5.08)
0.3006
(7.77)
0312
(7.92)

0.400
(10.16)
0.469
(11.91)
0.625
(15.87)

0.750
(19.05)

0.875
(22.22)
1.000
(25.40)

[.125
(28.57)

1.406
(35.71)

1.562
(39.67)
1.875
(47.62)

Multiple-
Strand
Spacing,
in (mm)

0.252
(6.40)
0.399
(10.13)

0.5606
(14.38)

0.713
(18.11)
0.897
(22.78)
1.153
(29.29)
1.409
(35.76)
1.789
(45.44)
1.924
(48.87)

2.305
(58.55)

2.592
(65.84)
2.817
(71.55)
3.458
(87.83)

Ahmed Kovacevic, City University London



Transmitted power of a single strand no 25 chain

Small sprocket speed, rpm
N:J:Eeltnof 100 50 QM 1200 | 1800 2500 3000 3500 4000 4500 5000 5500 600D 6500 7O 7500 SO0 8500 9000 10000
small sprocket Type 1 Type I lubrication
11 0.054 0.23 0.39 0.50 073 0.58 1.15 1.32 1.42 1.19 1.01 058 077 0,68 0.61 0.55 0,50 0,46 042 036
12 0.059 025 0.43 0,55 (.30 107 1.26 1.45 1.62 1.36 L.1& 1.00 088 0.78% .70 .63 0.57 .52
13 0,064 0.27 0.47 00,60} 057 117 1.38 1.58 1.7% 1.53 1,30 1.13 0,99 0,88 0749 071 064
14 0070 030 0.94 1.27 1.49 171 1.93% 1.7t 146 1.26 1.1 0.94 (it 0.7%
15 0.075 0,32 Lot 1.36 1.61 1.85 2.06 189 1.62 1.40 1.23 1.0%
16 0.081 0.34 1.0% 1,46 1.72 1.88 223 2.08 178 [.54 1.35 1.20
17 0.086 0.37 116 1.56 184 211 238 228 195 169 1.48 1.31
18 0,087 0.39 1.23 166 1.85 225 2.53 2.4 212 1.84 1.5 0.88 075
19 0.097 041 1.31 1.76 100 2.3 2.69 2.70 230 2,00 1.75 0.96 081
20 0,103 0.44 1.38 1.86 .19 252 284 191 249 2.16 1.89 1.03 0.58
21 0108 046 0.7% .01 1.46 1.96 23 2.65 299 .13 2.68 232 2.04 111 0,95
22 0.114 .48 0.82 1.06 1.53 2.06 243 279 3,15 3.36 287 249 2.18 1.19 101
| 0119 0.51 0,86 112 1.61 216 2.55 293 3.30 1,59 307 2,66 2.33 1.27 1.06
24 0.123 0.53 (.90 1.17 168 226 2.67 3.07 346 3.43 327 2,83 248 2.20 1.35 LI6
25 0.131 0.56 094 122 1.76 237 2,79 320 3.61 4.07 148 3.01 2 64 234 2,10 159 1.72 1.52 144 1.23
28 0.148 0.63 1.07 1.38 1.5% 267 315 62 | 428 4.54 4.12 1.57 313 278 2.49 234 2.04 1.36 171 1.46
30 0.15% 0,68 115 149 2.14 2,88 440 4,80 4,57 3,96 34T 3.08 2.76 249 226 2.06 159 Laz
32 (.170 0.73 123 1.60 2,30 3009 471 5.24 503 4.36 353 339 3.4 274 249 237 2.06 1.78
a3 0188 (.80 1.36 1.76 2.53 340 411 462 510 578 576 490 4,38 188 344 313 185 260 2.38 2,04
40 0,217 0.92 1.57 203 293 393 463 5.32 600 B.67 704 610 5.35 4.75 435 383 348 317 291 2.4%
45 0.246 1.05 1,78 231 4.46 526 6,04 681 7.58 £33 7.28 6,39 5.66 5.07 4,57 415 3,79 348 2.97
50 0.276 ILI% 199 258 500 580 6.77 7.64 8.40 0.33 8.52 7 AR .63 5.93 5.35 4.96 444 4.07 348
55 0306 1.30 221 296 5.54 6.53 751 846 .41 103 953 3.63 165 645 6.17 5641 512 4,76 4.01
a0 0.336 1.43 143 115 | . 7.18 8.25 30 103 113 11.2 9.8% 872 780 7.03 6.38 583 535 4.57
Type 1T Type IV lubrication

L il
|

Type | — Manual lubrication; Type Il — Drip lubrication; Type Ill = Oil bath lubrication; Type IV — Qil stream lubrication

26

Ahmed Kovacevic, City University London



¥

.’@ﬁ CITY UNIVERSITY
. LONDON

Service factors for rolling chains.

Type of input power
Internal combustion  Electric motor  Internal combustion
engine with or engine with
Type of driven load hydraulic drive turbine mechanical drive
Smooth 1.0 1.0 1.2
Moderate shock 1B 1.5 1.4
Heavy shock 1.4 1.5 1.7

Multiple-strand factors for rolling chains.

Number of strands Multiple-strand factor, a,
2 L%
3 2.5
4 3.3
27
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Example 9 - Chain selection

A four strand no 25 rolling chain transmits
power from a 21 tooth driving sprocket
that rotates at 1200 rpom. The speed ratio
is 4:1

Determine:
a) Rated power of this drive
b) Tension in the chain

c) Safety factor of the chain based on the
minimum tensile strength

¢ Chain length if the center distance is Pow=2.845kW
254 mm b) F=1242.2 N

c) fs=11.17
d) L/pt=135 L=857.25 mm
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Example 10 - Belt exercise

A pump is driven by an electric motor through a open type flat belt drive.
Motor pulley diameter(dg) = 300 mm, Pump pulley diameter(d,) = 600 mm
Coefficient of friction (ug) for motor pulley = 0.25

Coefficient of friction (u) for pump pulley = 0.20

Center distance between the pulleys=1000 mm; Rotational speed of the
motor=1440 rpm;

Power transmission = 20kW; density of belt material (p)= 1000 kg/m3 ; allowable
stress for the belt material (o) = 2 MPa; thickness of the belt = 5mm.

Determine the belt specifications.

Length L=3436mm, breadth b=240mm and thickness t=6mm
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