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Computer Aided System for Database Chain Drive Design and Drafting

Abstract

The study reviewed the procedure involved in the design of chain drive in mechanical system.
Machine design and its fabrication hardly do without chain drive system. It involved some
calculations using some mathematical model. Frequently, computation makes the designing
procedure time consuming, drudgery and error does occur. To avoid drudgery in calculations,
save time and make computation errors reduced, software with database was developed for all
computations required in chain drive system. This study serves as aid to designers and teaching
aids to learners of chain drive system in machine design. The programming language used was C
— sharp which was tested using questions and illustrative example picked from a standard
textbook and journal. The performance of the developed model was found satisfactory, capable
of calculating all parameters required in chain drive system. These calculated design values were
used to draft the system for factory production
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1.0 Introduction

The development of database software for
chain drive is a computer integrated design
that helps to analyze and calculate each
parameter required in chain drive (Sclater,
2011). Sclater also stress that the chain drive
is one of the many parts of machine element
and they are usually manufactured using
high strength steel and for this reason, it is
capable of transmitting high torque. The
chains are made up of number of rigid links
which are hinged together by pin joints in
order to provide the necessary flexibility for
wrapping round the driving and driven
wheels. They are often narrower than belts,
and this can make it easier to shift them to
larger or smaller gears in order to vary the
gear ratio. Also, the more positive meshing
of a chain can make it easier to build gears
that can increase or shrink in diameter, again
altering the gear ratio (Green, 1996).

Lubrecht and Dalmaz (2003), state that the
chains are mostly used to transmit motion
and power from one shaft to another, when
the centre distance between their shafts is
short such as in bicycles, motor cycles,
agricultural machinery, conveyors, rolling
mills, road rollers etc. The chains may also
be used for long centre distance of up to 8
meters. The terms frequently used in chain
drive are chain which is a way of
transmitting mechanical power from one
place to another. It is often used to convey
power to the wheels of a vehicle,
particularly bicycle and motorcycle is also in
a wide variety of machines besides vehicle,
sprocket is a tooth wheel which is designed
to engage with something which will be
pulled over the wheel as the wheel rotates.,
and pitch of chain is the hinge centre the
distance between a link and the
corresponding hinge centre of the adjacent
link. It is usually denoted by “p”, (Khurmi
and Gupta, 2005). If the chain is not being
used for a high wear application (for
instance if it is just transmitting motion from



a hand operated lever to a control shaft on a
machine, or a sliding door on an oven), then
one of the simpler types of chain may still
be used, as stated by Leonardo da Vinci
(1997). Conversely, where extra strength but
the smooth drive of a smaller pitch is
required, the chain may be “siamesed”,
instead of just two rows of plates on the
outer sides of the chain, there may be three
(“duplex”), four (“triplex’’), or more rows of
plates running parallel with bushings and
rollers between each adjacent pair, and the
same number of rows of teeth running in
parallel on the sprockets to match (Kidd et
al., 1998).

The oldest known application of a chain
drive appears in the polybolos, a repeating
crossbow described by the Greek Engineer
Phil of Byzantium. Two flat — linked chains
were connected to a windlass, which by
winding back and forth would automatically
fire the machine’s arrows until its magazine
was empty (Lee, and Priest, 2004).
Although, the device did not transmit power
continuously since the chains did not
transmit power from shaft to shaft
(Needham, 1986). The Greek design marks
the beginning of the history of the chain
drive since “no earlier instance of such a
cam is known, and none as complex is
known until the 16™ century. It is here that
the flat — link chain, often attributed to
Leonardo da Vinci, actually made its first
appearance. The first continuous power —
transmitting chain drive was depicted in the
written horological treatise of the song
Dynasty (960 — 1279) Chinese engineer Su
Song (1020 — 1101AD), who used it to
operate the armillary sphere of its
astronomical clock tower as well as the
clock jack figurines presenting the time of
day by mechanically banging gongs and
drums (Werner, and Vernard, 1979). The
chain drive itself was given power via the
hydraulic works of Su’s water clock tank
and waterwheel, the latter which acted as a

large gear. The endless power — transmitting
chain drive was invented separately in
Europe by Jacques de Vaucanson first in
1770 for a silk reeling and throwing mill
(Tsouknidas et al., 2013).

Chain drive was the main feature which
differentiated the safely bicycle introduced
in 1885, with its two equal — sized wheels,
from the direct — drive penny — farthing or
“high wheeler” type of bicycle. The
popularity of the chain — driven safety
bicycle brought about the demise of the
penny — farthing, and is still a basic feature
of bicycle design today (Gross et al., 1988).
A chain — drive system uses one or more
roller chains to transmit power from a
differential to the rear axle. This system
allowed for a great deal of vertical axle
movement (for example, over bumps), and
was simpler to design and build than a rigid
driveshaft in a workable suspension. Also, it
had less unsprung weight at the rear wheels
than the Hotchkiss drive, which would have
had the weight of the driveshaft and
differential to carry as well. This meant that
the vehicle would have a smoother ride. The
lighter unsprung mass would allow the
suspension to react to bumps more
effectively (McNeill, 2005).

Power transmitting chains are used for
transmission of power, when the distance
between the centres of shafts is short. These
chains have provision for efficient
lubrication. The power transmitting chains
are of block or bush chain, bush roller chain
and silent chain. The block or bush chain
was used in the early stages of development
in the power transmission. It produces noise
when approaching or leaving the teeth of the
sprocket because of rubbing between the
teeth and the links. Such types of chains are
used to some extent as conveyor chain at
small speed, while the bush and roller chain
consists of outer plates or pin link plates,
inner plates or roller link plates, pins, bushes
and rollers. A pin passes through the bush



which is secured in the holes of the roller
between the two sides of the chain. And a
silent chain (also known as inverted tooth
chain), is designed to eliminate the evil
effects caused by stretching and to produce
noiseless running (Nilsen, 2011).

When the chain stretches and the pitch of the
chain increases, the links ride on the teeth of
the sprocket wheel at a slightly increased
radius. This automatically corrects the small
change in the pitch. There is no relative
sliding between the teeth of the inverted
tooth chain and the sprocket wheel teeth.
When properly lubricated, this chain gives
durable service and runs very smoothly and
quietly (Faulkner and Menkes 1993). This
study made the design of chain speedy with
the aid of computer system, drudgery and
error in computation was reduced, increased
the productivity of the designer by reducing
the time required for the designer to
synthesize, analyze and document the
design, a computer — aided design (CAD)
system which was used with appropriate
hardware and software capabilities permitted
the designer to do more complete
engineering analysis and to consider a large
number and variety of design alternative
thereby improving the quality of the
resulting design.

2.0 Methodology

The method used to meet the set objectives

in this study includes reviewing the different
theories of failure in order to identify the
appropriate method and design equation that
could be used for chain drive design. This
was followed by the compilation and
analysis of the procedure that was used for
determination of the different parameters
that went into the design equation so as to be
able to develop generalized mathematical
algorithms for the solution of different
problems. This was done by consulting
different standard textbooks and internet.
The resulted algorithms were coded into

user — friendly computer software which
was automatically design and draw the chain
drive  system based on
specification of input pitch speed and
parameter of loading members. The software
language used was C — sharp programming
language. Modularity made the program
easier to understand and allowed modules
that contained standard procedure was
reused throughout the software thereby
saving space, time and made tracing of
mistakes and errors easier. The software was
tested using illustrative example selected
from standard textbooks and the results were
compared with that of longhand calculation
values to ascertain validity of the developed
software.

2.1 Model Development

The following mathematical models were
used for chain drives design and their
parameters designed for as well as symbol
and their explanation hereby stated below:

i. Chain distance between the two
sprockets, C;

minimum

C
1 [L _Na#Ny \/(L B N1+N2) B 8(N2—N1)Zl
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L = chain length
N, = number of teeth on the larger

sprocket
N; = number of teeth on the small
sprocket
ii.  Chain Length, L

N;+N N;—N;)?
L=2c+%0 y feohy
C = chain distance between the two
sprockets
N, = number of teeth on the larger
sprocket
N; = number of teeth on the small
sprocket

ili.  Transmission, i
. Zq n,
1l =—=—
Z2 ny



iv.

n, = speed of the larger sprocket
n,; = speed of the smaller sprocket
Pitch diameter of the Sprocket, D,

D=
SlI]’\IITL'
N = number of the sprocket
P = pitch
Chain Speed, V,
y = mP
12

n = speed of the sprocket
D = pitch diameter

2.2 Procedure for design of chain drive
using data (The data are in tables 1-13c
shown in appendix)

The following are the procedures for design
of chain drive:

a)

b)

)

d)

e)

Select the pitch of the chain
(roller/bush) number iso/Din and
Rolon number from Table 1 -3
Specification of the chain selected will
generate some value from the Table 1
-3

Determine the sprocket diameter

P P
dy = —3m, d2= 7m0
Slnz Slnz
Determine the power transmitted
since the pinion and factor of safety is
being selected from the Table 10
i. Service factor,
Ks=k1'k2'k3'k4'k5'k6
ii. Bearingload, N = eV
102nks

ili.  Allowable bearing stresses,
=247 where, V = ndn
102k
Check for the actual factor of safety
from Table 11 - 12
i.  Tension due to the sagging of
the chain,

P, =k-w-a where,a = 30p

.. . . wv?
ii. Centrifugal tension, P, = e

ili. = Tangential force due to the

102N

power transmitted, P, = —

X Poseyw =P+ P+ Py
ZP(6.98><10_5)kw =P +F +PF
[n]>n

_
[n](6.98><10_5)kw )

. Q
iv.  [n]oseyw = Sp

g)

h)

i)

Determine the number of stranded
required from Table 8
Determine the number of teeth for the

small sprocket (pinion), n, =%
Table 4 - 5
Determine the tip diameter of the
sprocket, d,; = t% +0.6p

an—-

Z2

Calculate the
ny
i=—
na
Determine the centre distance of the

sprockets from Table 6 and 8
1 da1+da2
2

transmission ratio,

— 1
Amin = 1.3a a

Amax = 80y

Assume centre distance, a, = (30 to 50)p

Appropriate centre distance, a, = >

4o

k) The length of the continuous chain, L,

from Table 9
iz | (B2
a. l,=2a,+= 2+~
(4
b. The final centre distance,
2_
a=p+ P 48m-p where,
p= lp _ z2';'21 , — 222_,:1
¢. The final length of the chain L
L=1,-P
d. The centre distance
(decrement) allowable to

accommodate initial chain sag

n=3lr- () 7

1) The load on the shaft due to chain drive,
Q,=K; P,



Select the type of chain

—»

Select the type of ISO/IDN

v

Select the type of ROLON

v

ratio.

Display values for: The pitch, max roller diameter,
Width between inner Plates min, pin body diameter,
Plates max depth, transverse pitch, max overall joint,
Bearing area, weight per meter, breaking load, speed

v

Click on compute button

v

Print Chain design criteria: Sprocket diameter, service factor, factor
of safety, power transmitted, centrifugal tension, number of
stranded, tangential force, total power transmitted (breaking load
and bearing stress), actual factor of safety, tip of diameter, number
of teeth, transmission ratio, centre distance (min, max, assumed
and final), continuous length of the chain

Fig 1: Flow Chart of Design Chain Drive

2.3 Manual Application of Design Data Used
a. Select the pitch of the chain
(roller/bush) number iso/Din and Rollon
number from table 1 — 3
b. Specification of the chain selected will
generate some value from the table Pg 1

-3
c. Determine the sprocket diameter
P P
dy = —m% d) = —m5
Sin—- Sin——-
Z1 Z2

d. Determine the power transmitted since
the pinion and factor of safety is being
selected from the table 10

i.  Service factor, Ky = kqi-k;-
ks kg ks kg

" . v
ii. Bearing load, N = 9
102nk;
ili.  Allowable bearing stresses,
__ agAV
T 102k,

where V = mdn
e. Check for the actual factor of safety
from table 11 — 12
i.  tension due to the sagging of the
chain, P, = k.w.a

where, a = 30p

wv?

ii.  centrifugal tension, P, =

ili. tangential force due to the

102N

power transmitted, P, = —~

ZP(O.86)kw =P +P +F
2 P6osx10-Sykw = Pe + P + B

. Q
iv.  [n]osew = S [n]>n

Q
v. [n](6.98><10_5)kw = S

Determine the number of stranded
required from table 8

Determine the number of teeth for the
small sprocket(pinion),

~Z Table 4 -5
2
Determine the tip diameter of the
sprocket,
P
dal = j + 06p
anT

n2=

Calculate the transmission ratio, i = %
2
Determine the centre distance of the

sprockets from table 6 and 8



— 1 1 _ 9a1+daz
Amin = 1.3a%, a = -

Amax = 80p,
Assume centre distance,ay = (30 to 50)p

ag
Appropriate centre distance, a, = >

k. The length of the continuous chain, L,

from table 9
i. l, = 2a, +

(ZZ _ZI)Z

+L

ap

Z1+2Z,

ii. The final centre distance,

a=p+ /pz_%.p

Where,p = 1, — R ﬁ
ili. The final length of the cham L
L=1,P

iv. The centre distance (decrement)
allowable to accommodate initial chain

sa
Zz Z1
[f Znnap ]
1. The load on the shaft due to chain drive,
Qo = Ki. P
2.4 Chain drive Design Calculation
1. The selected chain
pitch(9.525mm) of chain
type number iso/Din—
06B~3, Rolon from the
table 1 — 3
2. The specification of the
chain selected; 06B~3,
Rolon TR957 table 1 — 3
a) The pitch, P=
9.525mm
b) The maximum
roller diameter,
D, = 6.35mm
c¢) The width between
inner plate, W =
5.90mm
d) Pin body diameter,
D, = 3.28mm
e) The plate maximum
depth,C; = 8.15mm
f) The transverse
pitch, P, =10.24m
g) Maximum overall
joint,A;A,A; =
36.60mm

h) Bearing Area =
0.84cm?
i) Weight per
metre =1.09kgf
j) The bearing load =
2540kgf
k) The speed ratio, 1 =
3.15;
Selected z; = 23, with speed ratio, i of 3.15
z, =iz; = 3.15(23)
=72.45
Therefore, z; = 23mm and z, = 72mm

3. The Sprocket diameter;
P

1= . 180 dZ = —_180
Sin—- Sin—-
Z1 Z2
9.525 9.525
dl = 180 dz =~ 180
Sin 23 Sln72.45
9525 9525
1™ 01361666 2 7 0.0433186
d, = 69.951074 d, = 219.882

dy = 70.00mm d, = 220.00mm

a) The angle of inclination of the chain
drive
D

48.38438 mm 0 mm

. 48.38438
Sinf =

50
48.38438
0 =sin~ ! (—)
50

0 = sin~1(0.9676876)

6 = 75.395098

6 =75
3.0 Results and Discussion
After the development of the model required and
its application using collected data from a
standard textbooks and journals, the model gives
better accuracy in the process of computation of
data. This software made it easy to carryout
design and it reduced time consuming when
designing and error free.




Table 1: Summary of the selection of roller and bush chains

CHAIN DESIGN CHAIN DESIGN CRITERIA
INPUTS
Types of Chain Types of Chain
Roller Bush Roller Chain Bush Chain
Chain Chain
ISO/DIN ISO/DIN
06B~3 04C-1
Rolon
TR957
1) Pitch 9.525 mm | 6.35 mm 1)Sprocket diameter 70,220 47,147
ii) Roller 6.35 mm 3.3 mm D;(mm), D,(mm)
diameter ii) Service Factor/Safety | 2.344,7.67 2.344,7.67
Maximum Factor
iii) Width 5.90 mm 3.18 mm iii) Power Transmitted | 0.887,0.0000721 | 0.082,0.0000063
between Bearing Load (kW)/
inner plates Bearing Stress (kW)
Minimum iv) Centrifugal Tension | 0.0455,3 0.0026,3
iv) Pin body | 3.28 mm 2.31 mm (kgf)/
diameter Number of Strands
Maximum v) Tangential Force for: | 141.3,0.0115 19.470,0.00150
v) Plate 8.15 mm 5.75 mm Bearing Load (kgf)/
Depth Bearing Stress (kgf)
Maximum 10.24mm |0 vi) Total Power 141.96,0.6799 19.526,0.0575
vi) Transmitted
Transverse | 36.7 mm 11.6 mm Bearing Load (kgf)/
pitch Bearing Stress (kgf)
vii) Overall vii) Actual Factor of 17.89,3735.66 17.925,6088.74
Joint 0.84 cm? | 0.11 cm? | Safety
Maximum Bearing load/
viii) Bearing | 1.09 kgf 0.14 kgf Bearing stress
Area viii) Tip 75.005,225.21 50.004,150.140
ix) Weight | 2540 kgf 350 kgf Diameter(Sprocket)
per meter Tip 1/Tip 2
x) Bearing ix) Number of 55.95,3.15 55.95,3.14999
load Teeth(Pinion)/
Transmission Ratio
x) Centre Distance
Min/Max: 195.14,762 130.09,508
Assumed/Final: 285.75,360.05 190.5,260.724
Decrement/Appropriate: | 0.236,30 0.1139,30
xi) Continuous Chain
Length/Shaft Load: 109.79,148.36 109.79,20.44
xii) Speed of the Chain: | 176.27 176.27




3.1 Software Application Results

The software was tested by selecting two types of chains A and B and their interface are as shown in
figures 2 and 3

3.1.1 Selected Chain A (Roller Chain)

§5 MainForm =Sty x|
File  About.
CHAIN DESIGN CRITERIA
S ket Di et
CHAIN DESIGN INPUTS No RIBS ON E;"(::‘m) e 70 D2(mm) 220
14%15 TOOTH
Type of Chain  Roller Chains - Service Factor 234375 Factor of Safety 767
11 14&15 ey
KRGO 'ower Transmitte
Chain No TOOTH Breaking Load(Kw) 0.8865€ Bearing Stress(Kw) 0.00007.
= '__‘{ Centrifugal Tension(Kafl g4551 Mo Of Strands 3
ISO/DIN 06B-3 -
l 00 Tangential Force For:
Breaking Load(Kaf) 141.295! Bearing Stress(Kgf) 0.01148:
Sl ERSaT = Total Power Transmitted
Breaking Load(Kgf} 141.863! Bearing Stress{Kgf) 067883 |-
Actual Factor of Safety
Breaking Load 1789181 Bearing Stess 795,65
Tip Diameter (Sprocket)
Tip1 75.0054. Tip2 2252100
No of teeth(Pinion} 55.9523 Transmission Ratio 3 14998
SPROCKETS 14-30 TOOTH R
Pitch: 9.525 Transverse Pitch: 10.24 i 1951401 Max: =
Assumed 28575 Final 360.053.
Roller Diameter Max: 6.35 ‘Overall Over Joint Max: 367
Decresment 0.235961 Appropiate 30
‘Width Between Inner Plates Min: 5.9 Bearing Area: 0.84
Continuous Chain Length 1097331 Shaft Load 148.360:
Pin Body Diameter Max: 3.28 Weight Per Meter: 1.09
Speed of the Chain 176.2721
Plate Depth Max 215 Breaking Load Min 2540 "
< [} »
Figure 2: Interface for Chain Type A Selection (Roller Chain)
The roller chain type was selected with the chain was clicked. The chain designed criteria are as
design inputs of: type (Roller chain); and shown in the interface above.
Number 06B-3 Rolon (TR957); and compute
. .
3.1.2 Selected Chain B (Bush Chain)
2 MainForm [ o s e S
File About...
CHAIN DESIGN CRITERIA
0.D. Sprocket Diameter
CHAIN DESIGN INPUTS NO_RIBS ON Di(mm) a7 D2(mm) 147
14&15 TOOTH
Type of Chain Bush Chains - I 4 & l 5 Service Factor 234375  Factor of Safety 7.67
TODTH Power Transmitted
Chain No Breaking Load(Kw) 0.0820¢ Bearing Stress(Kw) 0.000001
Centrifugal Tension(Kaf)  g.gp2s2: No Of Strands 3
ISOIDIN 04C-1 -
81 1.00 Tangential Force For:
Breaking Load(Kaf) 19.4701: Bearing Stress(Kgf} 0.00150-
Haksy B25 = Total Power Transmitted
o 4 Breaking Load(Kgf} 19.5261 Bearing Stress(Kgf) 0.05748: =
Actual Factor of Safety
SET SCR. Breaking Load 17.9247/ BearingStrsss  goga 74
31 Tip Diameter (Sprocket)
42 Tipi 50.0036  Tip2 1501401
Mo of teeth(Pinion) 55.0523; Transmission Ratio 3 14000!
SPROCKETS 14-30 TOOTH S
pioe Dietoemoe
Pitch: 6.35 Transverse Pitch: 0 Min 130083 Max 508
Assumed 190.5 Final 260.723
Roller Diameter Max: f &= | ‘Overall Over Joint Max: 16
Decreement 011391 Appropiate 30
‘Width Between Inner Plates Min:  3.18 Bearing Area: 011
Continuous Chain Length 109,725 Shaft Load 20.4436
Pin Body Diameter Max: 23 Weight Per Meter: 0.14
Speed of the Chain 176.2721
Plate Depth Max: 575 Breaking Load Min: 350 -

= , el
Figure 3: Interface for Chain B (Bush Chain)



The chain type Bush chain was selected and the
design inputs of: type (Bush chain); and Number
(B25) and compute was checked. The chain
design criteria values are as shown in the integer
above.

The software was tested by using the illustrative
examples and it was found to be accurate and
reliable. The efficiency of the software was tried
and analyzed by giving the same problem in the
illustrative example to different people to solve
with the entire necessary tables at their disposal.
And the software was tested with examples
which run accurately in line with the manual
computation, which made software to save and
error free from the design. The objective of this
study was achieved by algorithm software
system developed that could be used for fast
design of chain drive.

4.0 Conclusion and Recommendation

This study was to assist the design of
mechanical power transmission of chain drive
design with the use of computer which was
achieved. = Mathematical algorithms  were
developed to assist the development of a reliable
and accurate computer — Aided design (CAD)
system for power transmission of chain drive. A
flow chart representing the relationships
between the tasks involved in the design of
power transmission of chain drive was
developed, in order to identify the required
computer sequence of operation and translated
to logical set of programs.

The software is fully interactive, user — friendly,
menu driven, portable and run on Microsoft
windows operating system. The set of programs
were written to achieve the objectives of this
study with the developed software system that
the user is able to design a chain drive at an
extremely fast rate. Generally, within the scope
of the study, the software development is
reliable, cost effective, save time and reduces the
labour time consuming in the design of
mechanical power transmission of chain drive.
Base on the result of this study, this
recommendation hereby become necessary: how
to assist the design of other machine elements
with the use of computer so that this can could
be achieved in the nearest future to develop an
integrated system for design. Also, it is
recommended that short courses should be
mounted or given to lecturers, engineers,

technologist in the engineering profession to
improve their skill in computing so that they can
appreciate and see the need for computer aided
design.

Moreover, chain drive is recommended for the
use in our industries to improve the productivity
of their design department, also the software is
recommended for training and research purpose
in higher institutions across the country.
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Table 1: Chain Number with prefix R & B denote simplex, DR& DB denote duplex and TR & TB denote triplex chains.

APPENDIX A
SPECIFICATION FOR THE CALCULATION
Standard data for chain drive

Chain no Pitch Roller Width Pin Plate Trans Overall Bearing | Weight Break
IS0) P Dia between body Depth verse over Area per Area | ing
Max inner dia max Cq Pitch Joint Max Load/
Dy Plates min | max P, Ay A4, A, min
W D,
mm mm mm cm? kgf kgf
Rolon mm mm mm mm
04C-1 R628 6.0 4.00 2.80 1.85 5.45 - 8.00 0.07 0.12 300
05B-1 R830 8.0 5.00 3.10 2.31 7.05 - 11.10 0.11 0.18 450
05B-2 DR820 8.0 5.00 3.10 2.31 7.05 5.64 15.80 0.22 0.33 800
05B-3 TR830 8.0 5.00 3.10 2.31 7.05 5.64 21.50 0.33 0.52 1140
- R940 9.525 6.35 4.00 3.28 8.15 - 14.40 0.22 0.37 900
06B-1 R957 9.525 6.35 5.90 3.28 8.15 - 16.40 0.28 0.41 910
06B-2 DR957 9.525 6.35 5.90 3.28 8.15 10.24 26.60 0.56 0.77 1730
06B-3 TR957 9.525 6.35 5.90 3.28 8.15 10.24 36.70 0.84 1.09 2540
082-1 R1224 12.7 7.75 2.40 3.68 9.90 - 8.20 0.17 0.28 1000
081-1 R1230 12.7 7.75 3.48 3.68 9.90 - 11.00 0.21 0.30 120
- R1230H 12.7 7.75 3.48 3.68 9.90 - 12.10 0.22 0.35 1000
- R1248 12.7 7.75 4.90 3.68 9.90 - 12.80 0.26 0.34 820
084-1 R1248H 12.7 7.75 4.90 4.09 11.10 - 16.30 0.36 0.58 1600
083-1 R1249 12.7 7.75 4.90 4.09 10.25 - 14.40 0.32 0.49 1200
- R1253 12.7 7.75 5.25 3.68 10.25 - 13.80 0.29 0.38 1400
- R1264 12.7 7.77 6.40 3.97 11.70 - 15.90 0.39 0.47 1500
- R1252 12.7 8.51 5.30 4.45 11.70 - 18.10 0.39 0.58 1820
08A-1 R40 12.7 7.95 8.00 3.97 11.70 - 20.90 0.44 0.69 1410
08A-2 DRI10 12.7 7.95 8.00 3.97 11.70 14.38 35.30 0.35 1.20 2340
08A-3 TR10 12.7 7.95 8.00 3.97 11.70 14.38 49.30 1.11 1.80 4230
08B-1 R1278 12.7 8.51 8.00 4.45 11.70 - 20.30 0.50 0.70 1820
Table 2: Table for pitch selection (Table 1 continues)
Chain no (ISO/DIN) Pitch P Roller Width Pin Plate Transve | Overall Bearing Weight Breaking
Dia D,. | between | body Depth rse pitch | over joint | Area per meter | Load/min
inner dia max G P, max
mm Plate max Ay, A4, Ay
Rolon mm min W | D, kegf
mm mm kgf
mm cm?
08B-2 DR1278 12.7 8.51 8.00 4.45 11.70 13.92 24.42 1.50 1.32 3540
08B-3 TR1278 12.7 8.51 8.00 4.45 11.70 13.92 45.30 1.50 1.95 4500
- R1278H 12.7 8.51 8.00 4.45 11.70 - 22.50 0.54 0.75 2100
- R1548 15.875 7.75 4.90 3.68 9.90 - 12.80 0.26 0.29 820
- R1546 15.875 10.16 6.65 5.08 14.30 - 20.10 0.51 0.80 2270
10A-1 R50 15.875 10.16 9.55 5.08 15.05 - 25.90 0.70 1.01 2220
10A-2 DR50 15.875 10.16 9.55 5.08 15.05 18.11 44.00 1.40 1.78 4440
10A-3 TR50 15.875 10.16 9.55 5.08 15.05 18.11 62.00 2.10 3.02 6660
10B-1 R1595 15.875 10.16 9.85 5.08 14.30 - 23.50 0.67 0.91 2270
10B-2 DR1595 15.875 10.16 9.85 5.08 14.30 16.59 39.90 1.34 1.82 4540
10B-3 TR1595 15.875 10.16 9.85 5.08 14.30 16.59 56.40 2.01 2.73 6810
12A-1 R60 19.05 11.90 12.70 5.95 17.95 - 29.40 1.05 1.47 3200
12A-2 DR60 19.05 11.90 12.70 5.95 17.95 22.78 52.60 2.10 2.90 6360
12A-3 TR60 19.05 11.90 12.70 5.95 17.95 22.78 75.40 3.15 4.28 9540
12B-1 R1911 19.05 12.07 11.70 5.72 15.95 - 26.70 0.89 1.17 2950
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12B-2 DRI1911 19.05 12.07 11.70 5.72 15.95 19.46 46.30 1.78 2.36 5900
12B-3 TR1911 19.05 12.07 11.70 5.72 15.95 19.46 65.60 2.67 3.54 8850
16A-1 R80 25.40 15.88 15.90 7.92 24.10 - 37.50 1.79 2.57 5700
16A-2 DRS80 25.40 15.88 15.90 7.92 24.10 29.29 66.80 3.58 5.01 11400
16A-3 TR80 25.40 15.88 15.90 7.92 24.10 29.29 96.10 5.37 7.47 17100
16B-1 R2517 25.40 15.88 15.90 8.27 21.00 - 40.40 2.10 2.70 6500
16B-2 DR2517 25.40 15.88 15.90 8.27 21.00 31.88 72.40 4.20 5.30 13000
16B-3 TR2517 25.40 15.88 15.90 8.27 21.00 31.88 104.40 6.30 7.85 19500
20A-1 R100 31.75 19.05 19.10 9.53 30.10 - 47.20 2.62 3.80 8850
20A-2 DR100 31.75 19.05 19.10 9.53 30.10 35.76 83.10 5.24 7.60 17700
20A-3 TR100 31.75 19.05 19.10 9.53 30.10 35.76 119.10 7.86 11.20 26550
- R100H 31.75 19.05 19.10 9.53 30.10 - 50.20 2.77 4.60 10000
- DR100H 31.75 19.05 19.10 9.53 30.10 39.10 89.20 5.54 9.20 20000
- TR100H 31.75 19.05 19.10 9.53 30.10 39.10 130.00 8.31 13.60 8000
20B-1 R3119 31.75 19.05 19.60 10.1 25.60 - 47.60 2.58 3.65 9500
20B-2 DR3119 31.75 19.05 19.60 10.1 25.60 36.45 84.10 5.16 7.20 1900
20B-3 TR3119 31.75 19.05 19.60 10.1 25.60 36.45 121.10 7.74 11.90 28500
24A-1 R120 38.10 22.23 25.50 11.1 36.20 - 57.40 3.93 5.40 12700
24A-2 DR120 38.10 22.23 25.50 11.1 36.20 45.44 102.90 7.86 10.80 25000
24A-3 TR120 38.10 22.23 25.50 11.1 36.20 45.44 148.30 11.76 16.10 3810
24B-1 R3825 38.10 25.40 25.50 14.6 33.40 - 59.60 5.54 6.85 9380
Table 3: Table for pitch Selection (Table 1 ends)
Chain no (ISO)/DIN Pitch P | Roller Width Pin Plate Transver | Overall Bearing Weight Breaking
Dia between body Depth se pitch | over joint | Area per Load/min
Rolon mm Max inner Plate | dia max G P, max meter
D, min max A, A Ay
mm w D,
mm mm mm kgf kgf
mm mm sz
24B-2 DR3825 38.10 25.40 25.50 14.63 33.40 48.36 108.40 11.09 14.50 19960
24B-2 TR3825 34.10 25.40 25.50 14.63 33.40 48.36 156.40 16.64 20.00 29940
28A-1 R140 44.45 25.40 25.50 12.70 42.10 - 62.30 4.70 7.30 17240
28A-2 DR140 44.45 25.40 25.40 12.70 42.10 - 111.00 9.40 14.30 34480
28A-3 TR140 44.45 25.40 25.40 12.70 42.10 - 159.80 14.10 21.40 51720
32A-1 R160 50.8 28.57 31.80 14.27 48.10 - 73.40 6.42 9.90 22680
32A-2 DR160 50.8 28.57 31.80 14.27 48.10 58.55 132.10 12.84 19.40 45360
32A-3 TR160 50.8 28.57 31.80 14.27 48.10 58.55 190.80 19.26 29.10 68040
208A R2040 254 7.95 7.95 3.97 11.70 - 21.70 0.44 0.48 1410
208B R2578 25.4 8.51 7.95 4.45 11.70 - 20.80 0.50 0.44 1820
210B R3195 31.75 10.16 9.65 5.08 14.30 - 23.70 0.67 0.60 2270
212A R2060 38.10 1191 12.70 5.95 17.95 - 31.50 1.05 1.45 3200
212B R3811 38.10 12.07 11.70 5.72 15.95 - 27.20 0.89 0.75 2950
B. BUSH CHAINS
04C-1 B25 6.35 3.30 3.18 2.31 5.75 - 11.60 0.11 0.14 350
- B25H 6.35 3.30 3.18 2.31 5.75 - 12.60 0.12 0.16 450
- B748 7.77 4.57 4.80 3.15 7.35 - 14.00 0.24 0.22 1000
06C-1 B35 9.525 5.08 4.77 3.59 8.65 - 15.10 0.27 0.40 1030
06C-2 DB35 9.525 5.08 4.77 3.59 8.65 10.51 27.30 0.54 0.71 2050
06C-3 TB35 9.525 5.08 4.77 3.59 8.65 10.51 35.80 0.81 1.01 2370
- B975 9.525 5.00 7.50 3.54 9.20 - 17.50 0.39 0.53 1300
- B995 9.525 6.00 9.52 4.45 9.75 - 19.30 0.58 0.63 1200
- B995H 9.525 6.00 8.00 4.45 9.75 - 20.00 0.58 0.76 1550
- B980 9.525 6.00 8.00 4.45 - - 21.50 0.58 0.80 1800
- DB957 9.525 6.35 5.75 4.45 - - 26.60 0.76 0.66 1730
- B1511 15.875 10.07 11.40 7.00 - - 34.00 1.49 2.08 4750
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B1278 12.70 6.25 7.75 4.45 - - 20.50 0.50 0.60 1820
B1595 15.875 | 7.08 9.85 5.08 - - 23.50 0.67 0.72 2270
B1911 19.05 8.41 11.70 5.72 - - 26.70 0.89 1.87 2950
B2517 25.40 11.63 17.02 8.27 - - 40.40 2.10 2.18 6500
Table 4: Table for preferred Transmission ratio, i
[1 [112 [125 [14 16 [18 [2 [225 [315 [4 [45 |5 [56 [63 [71 |
Table 5: Table for Recommended Z,
Transmission 1-2 2-3 34 4-5 5-6
ratio,i
Number of teeth on | 30-27 27-25 25-23 23-21 21-17
Sprocket, Z,
Transmission ratio, i = Lom
Z1 mny
Where space problem,Z, =7, Z,,,,, = 100 to0 120, Z, = iZ,
Table 6: Table for maximum speed of rotation of the pinion,a,
Number of teeth on P, Pitch, mm
sprocket pinion, Z, 9.525 12.7 15.875
7 2800 2600 2000
9 2800 2400 1800
15 2400 2400 1800
21 2400 2100 1500
27 2100 1800 1300
35 1800 1600 1200
45 1600 1400 1000
Optimum centre distance, a = (30 to 50)P mm
Table 7: Table for minimum centre distance, a,;,
Transmission ratio, i Minimum center distance, a,;,, mm
3 a; + (30 to 50), mm
34 1.2a’
4-5 1.3a’
5-6 1.4a’
6-7 1.5a’
Table 8: Table for Design power/strand
Number of strands Multiple strand factor
2 1.7
3 2.5
4 3.3
1 dg1+dg2 . . ..
= —+—= where d,; = tip diameter of sprocket pinion, mm
d,, = tip diameter of sprocket wheel, mm
Tip diameter d, = leﬁ + 0.6p where p = pitch of the chain,mm
z
Maximum centre distance, a,,,, = 80p
Z2-71)\2
Value of n; = (—)
2m
Table 9: Table for Length of chain Determination
ZZ_ZI M ZZ_ZI M ZZ_ZI m ZZ_ZI M
1 0.025 26 17.12 51 66.0 76 146.3
2 0.101 27 18.47 52 68.5 77 150.2
3 0.228 28 19.86 53 71.2 78 154.1
4 0.405 29 21.3 54 73.9 79 158.1
5 0.633 30 22.8 55 76.6 80 162.1
6 0.912 31 24.3 56 79.4 81 165.2
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7 1.24 32 25.9 57 82.3 82 170.3
8 1.62 33 27.6 58 85.2 83 174.5
9 2.05 34 29.3 59 88.2 84 178.7
10 2.53 35 31.0 60 91.2 85 183.0
11 3.07 36 32.8 61 94.3 86 187.3
12 3.65 37 34.7 62 974 87 191.7
13 4.28 38 36.6 63 100.5 88 196.2
14 4.97 39 38.5 64 103.8 89 200.6
15 5.70 40 40.5 65 107.0 90 205.2
16 6.49 41 42.6 66 110.3 91 209.8
17 7.32 42 44.7 67 113.7 92 214.4
18 8.21 43 46.8 68 117.1 93 219.1
19 9.14 44 49.0 69 120.6 94 223.8
20 10.13 45 51.3 70 124.1 95 228.6
21 11.17 46 53.6 71 127.7 96 233.4
22 12.26 47 56.0 72 131.3 97 238.3
23 13.40 48 584 73 135 98 243.3
24 14.59 49 60.8 74 138.7 99 248.3
25 15.83 50 63.3 75 142.9 100 253.3
(e
Length of the chain, [, = 2a,, + % + Za#
14

2
_ p=—8m _ z1+2 _Z2-71
a=p+ ’T-p Where,p = IP_T’ m=-=—

2
Centre distance,A= %[f - (ﬂ) P]

2nmay

Table 10: Service factor, K; = K1 K, - K3 - K, K5 - Kg

Load factor, Ky K,
Constant load 1.0
Variable load or load with mild shocks 1.25
Variable load or load with heavy shocks 1.5
Factor for distance regulation, K, K,
Adjustable supports 1.0
Drive using idler sprocket 1.1
Fixed center distance 1.25
Factor for center distance of sprockets, K3 K3

[

ZI:ZZ >1lora, < 25p 1.25
zllfzz ~ 1.5 or a, = 30 to 50p Lo
Zl’jzz > 2.0 0or a, = 60 to 80p 0.8
Factor for the position of the sprockets, K, K,
Inclination of the line joining the center -
Of the sprockets to the horizontal up to 60° 1.0
More than 60° 1.25
Lubrication factor, K Ks
Continuous (oil — bath or faced lubrication) 0.8
Drop — lubrication 1.0
Periodic 1.5
Rating factor, K¢ K¢
Single shift of 8 hours a day 1.0
Double shift of 16 hours a day 1.25
Continuous running 1.5

Power transmitted on the basic of breaking load

_ Qv .
N = 75k in hp

where Q = bearing load, kgf

where v = chain velocity, m/s
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Table 11: Minimum value of factor of safety, n(for, k;8Z, = 15 to 30)

Pitch Speed of rotation of small sprocket, rpm (n)
Py <50 200 400 600 800 1000 1200 1600 2000 2400 2800
9.525
12.7 7.0 7.8 8.55 9.35 10.2 11.0 11.7 13.2 14.8 16.3 18.0
15.875
N = ﬁ in hp where o = allowable bearing stress, kgf/cm?
S
o Av . . m
= Tozk. D kw where v = chain veloaty,:
K, = service factor, A = project bearing area,cm?
Table 12: Allowable bearing stresse = kgf/mm? (for k; = 1 & Z; = 15 to 30)
Pitch Speed of rotation of small sprocket, rpm (n)
Pymm <50 200 400 600 800 1000 1200 1600 2000 2400 2800
9.525
12.7 3.5 3.15 2.87 2.62 2.42 2.42 2.10 1.85 1.65 1.50 1.37
15.875
2
P: =@ifNinhp,pt =@ifNinkw,pc =%,ps =k-w
Q
ZP=pc+pst+p. [n]=57
Table 13a: Table for Coefficient for sag, K
Coefficient for sag Position of chain drive
Horizontal Up to 40° More than 40’ Vertical
K 6 4 2 1
Table 13b: Table for Load factor,K
Load factor Position of chain drive
Horizontal or up to 40° Vertical or more than 40°
K, Constant load Shock load Constant load Shock load
1.15 13 1.05 1.15
Pitch diameter of sprocket
Diameter of small sprocket, dy = ——=mm p = pitch of chain,mm
Sll’lz—1
Diameter of small sprocket, d, = L mm Z4,Z,,number of teeth on sprockets
sint22
Z2
Load on shaft
Qo = ki p: Q,; load on shaft due to chain drive, kgf
P = 757N if N in hp k:; load factor
P, = % if N in kw P,; tangential force due to power transmission, kgf
Table 13c: Table for sprocket Parameters
CHAI PITC ROLLE WIDTH TOOTH WIDTH WIDTH OVER WIDTH TOOT SIDE SHRO | SHROUD
NNO H RDIAR | BETWEE SIMPLE TEETH, OVER H SIDE | RELIE UD RADIUS
N INNER DUPLEX TEETH, RADIU | F DEPT | K
PLATES TRIPLEX S H
P D, W J
F
G
Cq (%) Cs
MAX MIN MAX MIN MAX MIN | MAX MIN MIN MAX
6.0 9.525 6.35 3.94 3.58 3.40 - - - - 9.53 0.97 3.30 0.76
6.1 9.525 6.35 5.72 5.33 5.11 15.57 1534 | 25.81 | 25.58 | 9.53 0.97 3.30 0.76
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8.0 12.70 7.75 3.30 2.97 - - - - - 12.70 0.89 2.16 0.76
8.1 12.70 7.75 4.88 4.27 - - - - - 12.70 0.89 2.16 0.76
8.2 12.70 8.51 5.21 4.60 - - - - - 12.70 1.27 2.79 0.76
8.3 12.70 8.51 7.75 7.24 6.99 21.16 20.90 | 35.08 | 34.82 | 12.70 1.27 2.79 0.76
10.0 15875 | 10.16 6.48 5.79 - - - - - 15.88 1.60 3.43 0.76
10.1 15875 | 10.16 9.65 9.04 8.76 25.63 25.35 | 42.21 | 42.94 | 15.88 1.60 3.43 0.76
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