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Measurement of Temperature Distributions on
Plastic Gear Tooth Flanks Transmitting Power

by

Noriteru NISHIDA*, Youichi KOBAYASHI*
and Yasuhiko OUGIYA*

In regard to plastic gears which are used for power transmission, their tooth temperatures have been

thought as the most important factor.

stiffness, brakage, wear, vibration and so on.

Because tooth temperature have a great influence on tooth

In this study, the temperature distributions on tooth flanks are measured by a radiation pyrometer.

From 40 to 56 points per one tooth flank are selected as measuring points.

data got from these measuring points, temperature distribution maps on tooth flanks are drawn.

By using the temperature
Steel

drivers and plastic followers are engaged. Their pitch diameters are 135 mm and modules are 3 and 5.

Under running conditions of 300 rpm to 1200 rpm and 19.6 Nm to 78.4 Nm, the following are resulted :

(1) Tooth flank temperatures in module 3 are lower than that in module 5.

(2) In constant-power

transmission, tooth flank temperatures in a combination of high-speed and low-torque are lower than

that in a combination of low-speed and high-torque.
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Fig.3 An example of measuring points on
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is mounted
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Fig.5 Signal-flows between the radiation
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Table 1 Gear specifications

Units| Steel gear Plastic gear
Materials 545C MC-901
Modules m mm 3 5 3 5
Number of teeth Z 45 27 45 27
Pressure angle a:. | deg 20
Tooth width b m| 12 | 10
Finishing Hobbing
Grade JIS 4 JIS 6
Backlash m| 0.2 0.4

Table 2 Items and conditions of experiments
(Room temperature : 24°C+1°C)

Conditions | Module{ RPM | Torque | Remarks
mm Nm

Items pm

Modules 3 600 19.6 | Fig.6

5 600 | 19.6| Fig.7
(Low speed) X (high 3 300 39.2| Fig.8
torque) and 3 600 19.6 | Fig.9
(high speed) X (low 5 300 | 78.4 Fig.10
torque) 5 1200 19.6 | Fig. 11
Dry and wet 5 600 29.4| Fig.12
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Fig.6 Distribution of tooth surface temperatures
(The influence of modules, No. 1)
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Fig. 7 Distribution of tooth surface temperatures
(The influence of modules, No. 2)
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Fig.8 Distribution of tooth surface temperatures
(Transmitted power is constant, No. 1)
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Fig. 10 Distribution of tooth surface temperatures
(Transmitted power is constant, No. 3)
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Fig. 11 Distribution of tooth surface temperatures
(Transmitted power is constant, No. 4)
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