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Study on plastic gears for power transmission
(Examination related to tooth flank temperature)

by

Youichi KOBAYASHI*, Noriteru NISHIDA*, Yasuhiko OUGIYA*
and Naohisa TSUKAMOTO**

Until now, the decrease of mechanical strength owing to temperature rising is attached great

importance as the most important factor to decide the life cycle (wear, breakage) of plastic gears for

power transmisson.

Also, the relation between tooth flank temperature and tooth damage is not examined enough.

But, there is few example that tooth flank temperature is actualy measured.

In this

report, tooth flank temperature of plastic gears is measured in detail by usig a radiation pyrometer and

the results are obtained as follows:

1. When module is large, average temperature of working flank is high and that the difference of-

maximum and minimum temperature is large.

2. Pitch point does not always take maximum temperature, there are some cases in which tooth flank

temperature is influenced by the interference by teeth of steel gears.

3. Cooling effect of teeth by rotation is affected by gear operating position (driver or follower) and

combination of gear materials.

4, It is very effective for preventing temperature rising to cool forcibly the tooth of plastic gears.

So,

if forced .cooling is applied, extention of life cycle can be expected.

5. Breakage point of plastic gear teeth does not always coincide with maximum temperature point.
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Table 1 Specification of plastic and steel gears

: plastic steel
module 5 3 5 3
number of teeth 27 45 27 45
face width 15 17
standard pressure 20°
angle
_material MC901 |  S45C
teeth finishing hobbing
accuracy JIS6 I JIS4

FOITETITIAFYT)
WEREZBEERMNS, 5 X10reviEEE CHEEE R
X CER ORI ERIT - T2,

2. 3 mEEREEETA
2. 2 TRz LD, BREREMEL b 5 X10°reviE
WCHTERE O RTo b3 TH %M, ZITES
5 X 10°reviF & i, SREEEF A TR E TS X10°
revDERL R B L, Z OMBEREED S WE LI 4+
USTHIE 2175, BU 5 X10%reviEiRd 5 1o
TeZ L OEDIELT, whio 3 ERER R CRERE
BEBPL T TS, £, SEIRWR 7 A Fy
JHRHEREYS2—m=5 3D 28ETH L, 7
NZERIZOWT, BT UAMICIRE 8 5, BRTH
Widm=5287x, m=3255, o TrADVE
HEwBs»Tm=57T56 (8X7), m=3 T4
(8x5) OFFHIZ T/, Fig.leZzhFThoE

Table 2 Experiment condition

module | GHEF | FOUORET | toraue e
1 5 S P
2 5 P S
3 3 S P ‘
4 3 | P S 39.2Nm | 1200rpm
5 5 P P
6 3 P P
* 7 5 P P
* 8 3 P P

(* shows enforced cooling experlment S: steel P:
plastic)

Pitch point Tooth root

C
() O O

0 45,7 891181691852282A1
Length of action
(a) m=56
Tooth tip Pitch point Tooth root
a b
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Length of action
(b) m=3

Fig.1 Measuring f)oints of tooth flank
temperature
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Fig.2 Tooth flank temperature distribution of plastic gears
(Contact of plastic gear and steel gear)
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Fig.3 Tooth flank temperature distribution of plastic gears
(Contact of plastic gear and plastic gear)
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Fig.4 Change of tooth flank temperature following operation
(Contact of plastic gear and steel gear)
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Fig.5 Wear form of plastic gears
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Fig.6 Breakage point of plastic gears
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