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Abstract: The most commonly used power transmission used in most of the two wheeled motorcycles are chain drives owing to its
low cost and reliability. However, chain drives demand frequent maintenance, cleaning and lubrication. Although alternatives to
chain drives such as synchronous belt drives and shaft drives are available, they are mostly seen in high-end motorcycles. This
paper explores the effects of replacing chain drive in 100 cc Single stroke geared motorcycle with Synchronous Belt Drive
mechanism.
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I. INTRODUCTION
Nowadays, competition and customer demands in the automotive field is increasing and the industry has to keep up to meet
requirements while at the same time focusing on the safety, economy and regulations. This has led to optimization as well as
implementation of newer design in automobiles in considerably shorter span. As far as power transmission for automotive
applications is considered, much effort has been extended in recent times on studying the life, noise and vibration characteristics of
the transmission. However, the solutions proposed are not widely accepted partially because of higher costs involved and thus
deterring the manufacturers to compromise in order to capture higher market share by keeping overall cost of the motorcycle low.
The major issue modern power transmission system using the chain drive faces are that the system needs to be cleaned and
lubricated every few thousand kilometres to protect chain from getting dirty, rusted and dysfunctional, which would effectively
result in reduction of life time. However, chain drives are preferred because of little power loss and capability to handle high torques.
Another major drawback of chain drive is in case of wear of sprocket teeth or breakage of chain it would result in to rear wheel lock
up. The cost of replacement of chain and sprocket drive is much higher, and entire chain needs to be replaced in event of loosening,
breakage or deformation of individual links.
The lesser explored alternative to the chain drive is belt drive system. The use of simple belt drive would be inefficient as it would
have higher power transmission loss. Hence usage of toothed/synchronous belt drive is preferred. Synchronous belts operate through
engagement of belt teeth in grooves of the pulley resulting into transmission of torque because of combination of tooth loading and
friction. The flexibility of belts allows them to absorb large shock loads as well as less moving parts results in lower chances of
failure. The usage of belt drive would result in smoother and linear power transmission to rear wheel as compared to the chain
drives. Unlike chain drive, the belts are easier to maintain as they do not require regular cleaning and degreasing. However, loss of
power transmission is higher as compared to the chain drives but the belt drives are safer option because if in case of breakage of
belt, the rear wheel wouldn’t get locked but would be in freewheel state, thus avoiding a potential life-threatening mishap at high
speeds.
II. EXPERIMENTAL SETUP
For experimentation, the motorcycle used is Hero Honda CD 100SS. After initial analysis of power transmission, the performance
and design characteristics of chain drive components were obtained. (Table-I).
Table I: Chain Drive Parameters
Pitch of chain
12.7 mm
Roller diameter of chain 7.92 mm
7.92 mm
No. of teeth on pinion sprocket
14
No. of teeth on rear sprocket
44
Pitch diameter of pinion sprocket
52 mm
Pitch diameter of rear sprocket
133.5 mm

©IJRASET (UGC Approved Journal): All Rights are Reserved

1417

International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887
Volume 5 Issue IX, September 2017- Available at www.ijraset.com
Circular pitch for pinion sprocket
Circular pitch for rear sprocket
Transmission ratio
ANSI chain number
Number of chain links
Required Power rating of chain
Maximum
torque
transmission
capacity

11.67 mm
12.49 mm
3.142
40
108
6.75 KW
25.87 Nm

The total torque and power transmitted by chain drive was obtained by using standard calculations and based on which design of
synchronous belt drive was carried out such as that changing of drive does not affect the overall performance characteristics of the
motorcycle. The major components designed are front and rear sprockets, timing belt and the belt tightening mechanism. Based on
rated torque characteristics of drive components based on ANSI standards and available manufacturers catalogue, the belt (Table II)
was selected.
TABLE III: SELECTED BELT PARAMETERS
Selected pitch
8 mm
Number of teeth on front 25
sprocket
Pitch diameter of front 63.66 mm
sprocket
Number of teeth on rear 80
sprocket
Pitch diameter of rear 203.72 mm
sprocket
Calculated length of belt
1416.04 mm
Actual length of belt 1424 mm
according to standard
Number of teeth on belt
178
The material of belt is vital for power transmission characteristics, noise and vibrations, and life expectancy of the belt. Based on the
intended use, that is to transmit high torque at high speeds without significant distortion the type of belt selected is HTD (High
Torque Drive) belt. The teeth of HTD - timing belts are curvilinear and shear-resistant to be precise. The tooth geometry ensures
optimal meshing of the belt teeth in the timing belt pulleys and hence uniform load distribution.
With wear the slackness is induced in the belt. For the compensating the slackness of the belt with use, a tightening mechanism was
designed which uses a double nut mechanism to enable the movement of a link consisting of a bearing which is free to rotate on the
shaft. Tightening or Loosening of the nut allows to and fro motion of the link which results in loosening and tightening of the belt
respectively. The mechanism is shown in the Figure 1 and Figure 2.

Figure 1 Belt Tightness Adjusting Mechanism
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Figure 2 Overall Mechanism
III. CONCLUSIONS
After converting chain drive to timing belt drive following conclusions were obtained:
A. The approximate life expectancy of chain-sprocket in motorcycles is between 2-2.5 years. Whereas in belt drive, only belt
needs to be replaced after 2 years. Relatively cheaper and infrequent maintenance.
B. For higher torque and power larger diameters are preferred, as for a given belt tension force, the larger the pulley, the larger the
torque and hence the greater the power for a given speed. Thus in comparison with the chain drive diameter of pulley required
is larger.
C. After conversion of chain drive to belt drive, there was no significant change in mileage of the motorcycle.
D. No changes in the noise and vibration characteristics were observed.
REFERENCES
[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]

Kenneth W. Dalgarno (1998) Power Transmission Belt Performance and Failure. Rubber Chemistry and Technology: Vol. 71, No. 3, pp. 619-636.
Koyama T, Marshek KM (1988) Toothed Belt Drives- Past, present and future. Mechanism and Machine Theory: Vol. 23, No. 3, pp. 227-241.
Childs, T.H.C., Dalgarno, K.W., Day, A.J. and Moore, R.B. (1998) Automotive timing belt life laws and a user design guide. Proceedings of the Institution of
Mechanical Engineers, Part D: Journal of Automobile Engineering, Vol. 212, No. 5, pp. 409-419.
Childs THC, Parker IK (1989) Power Transmission by flat, V and Timing Belts. Tribology Series: Vol. 14, pp. 133-142
Avishek Mishra, Prabhat K.Singh, Md. Shahrukh Haque, Ghanshyam Kurre, Sandeep Rathor, & Chova R. Sahu. (2016). Literature Survey of Convertible
Wheel Drives Using Chain Sprocket.. Internation Journal Of Advance Research And Innovative Ideas In Education, 2(2), 1310-1315.
Veerapathiran G, Dhanapal P, Koumaravel R, Narayanamoorthy P, Ravi V, Chandran. (2015). Power Transmission Through Timing Belt In Two Wheeler
Motors. Int. Journal of Engineering Research and Applications. Vol. 5, Issue 3, No. 5, pp. 20-25.
Motorcycle Having Belt Drive Conversion by McGiehanRiccitelli. US patent-4,585,087
Synchronous Rear Belt Drive System For Motorcycles by Richard F- Cass’Claremom’, Andrew 0- Law. US patent-7,101,296 B1
Drive Arrangement For Motorcycles And The Like by Glenn S. Nesbit. US patent-3,954,145
Toothed Belt Drive Gear For A Motor Vehicle Wheel by Wolfgang Heyng. US patent-5,890,980
Power Transmission Belt Drive System, Method Of Installing Same, And Kit Of Components by James E. Orr. US patent- 2005/0124448 A1
ANSI Standard tables from Design Data Book
Manufacturer’s catalogue Powergrip belts
8mm PITCH - HTD / POWERGRIP GT / GT2 manufacture catalogue by PFEIFER INDUSTRIES, LLC
Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specification, IEEE Std. 802.11, 1997.

©IJRASET (UGC Approved Journal): All Rights are Reserved

1419

