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The Analysis of a Load on Each Tooth of 4 Cycle Gasoline Engine’s Cam Pulley
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ABSTRACT

Synchronous drive belts are used to drive car engine
camshafts and other driving mechanisms that require
synchronization of torque transmission.

An analysis was made of the relationship of the
dimensionless tooth load distribution ratio with the
engagement position load relative to the belt tension load, on
belt cam pully used for a four-cycle gasoline engine in
operation. In the process, the load was measured on each
tooth of a synchronous drive belt with rounded teeth cam
pulley followed by calculation of its dimensionless load
distribution ratio by dividing the tooth root load by the load
measured by a belt tension load measurement on drive pulley.

This study provided the following conclusion: when
material properties, tooth profiles and other specifications of
the pulley are the same, under either dynamic or static load,
the tooth load distribution ratios of pulleys with rounded teeth
used to drive engine camshaft remain almost the same at the
normal speed range of production car engines.
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Fig. 1(a) Synchronous belt with rounded teeth

Fig. 1(b) Synchronous belt with trapezoidal teeth
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Fig. 2 The damage of tooth root
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TORQUE(NXM)

-]

~24 1L
-30

) 180 360 540 720
CRANK ANGLE (DEG)

I B3ZLIZXDNVTORMY A Iy 7I2LTET
OWICHEZHJETE 5,

WOMFHADEbAROAEZRITE S X512, K
oz v MZ2RFOFHARDET D&MD, 12
T=)OWIZMbIHECNEMRETE LT v V%
MATHWS, 2V v bEANRZEICOMMEIZ., L b
WD/ ER & i U CRIE D s L ~OL T 53 Z il
NHD, 2w MIZEBNIL PEICHEANDEEITIT L
A E TR,

(2) ~L MfEAER F 54 T —Y

ALT =) &)L THREIT SO RS & B
FTEHERBIZ. 25V oYy T ML MaEIER R 54
77 = #WO T 7=,

Fig. 6 2~ MaEMER F 54 77— ) O D
U ERT, XORERE 2 Hl 0 H > THE T D Rl %
KLU LB LE2X > TEF — Y &Mt T
W5,

— 30 Fig.4 (b) Engine Speed at 3000r.p.m.
= L
é 24
T 8r
=
<] 12
S
0
12}
-18 |
-24
-30

(o} 150 360 5;1-0 720
CRANK ANGLE (DEG)

Fig. 4 Calculated Cam Shaft Torque Fluctuation

Fig. 5 Tooth root load measurement pulley
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Fig. 6 Belt tension load measurement drive pulley
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