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Effect of Injection Method on the Tooth Surface Temperature
of Helical Gears

SU Xin,LIU Jun,FAN Yi-long ,ZHOU Jin-yang
( No. 703 Research Institute of CSIC,Harbin,China,Post Code: 150078 )

Abstract: Reasonable design and selection of gear transmission oil-jet method , oil-jet angle and other oil-
jet lubrication parameters are of great significance for controlling the meshing tooth surface temperature,
improving the tooth surface anti-scuffing capacity and extending the service life. In order to investigate the
influence of oil-jet method on tooth surface temperature ,this paper uses helical gears as the research ob-
ject,and the influence of different oil-jet lubrication methods on the tooth surface temperature of the heli-
cal gear is studied by CFD simulation and experiment in this article. According to the characteristics of the
helical gear oil-jet lubrication process,the frictional heat generation of the tooth surface is analyzed, the
calculation model of the oil-jet lubrication of the gear tooth is simplified, the tooth surface heat transfer
simulation is carried out based on CFX, and the tooth surface temperature under different oil-jet modes is
obtained. Based on the power open helical gear test platform,the tooth surface temperature under different
oil-jet modes is tested and compared with the simulation results. The results show that for the high-speed
and heavy-duty helical gear transmission system, the oil-jet lubrication on the gear engaging side has bet-
ter cooling effect than on the gear disengaging side.
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Fig. 1 CFD simulation model for gear injection lubrication
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Tab. 1 Operating conditions parameters for

temperature analysis of bevel gear tooth surface
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Tab. 2 Structural parameters of helical gears
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Fig. 2 Heat transfer coefficient of inclined gear

tooth surface
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Tab. 3 Maximum temperature of bevel gear tooth

surface under different oil-jet methods and

oil-jet speed
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Fig. 3 Inclinedgear test platform

nfE 4 F7 R i A i 4 B A R R A R Y
UG SR AR I 10 Ah O e A U T AR 5 [ 2, DR TIE T
R AR S Pl gl R R R E =R
15 °C ZHhiREEH 25.6 C,



- 204 - Moz o TR 2020 4
P S L 3.2 HREERES
=i B S ~ 8 8 R R R J7 5% 6 4 T A 24
B (A IRLS 5
8] 3 1

4 RIS RAE N AR EE
Fig. 4 Internal layout of gearbox for

temperature measurement test
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Tab. 4 Oil-jet parameters in measurement test

Mg IR F7/MPa Wl /L - min ! Wt /m - s
0.10 1.77 9.39
0.15 2.12 11.25
0.20 2.50 13.26
0.25 3.11 16.50
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Fig. 5 Oil-jet Pressure 0. 10 MPa
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Fig. 8 Oil-jet Pressure 0.25 MPa
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Tab.5 Maximum tooth surface temperature under

differentoil-jet modes and oil-jet pressure
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maximum temperature on gear surface under different

oil-jet methods
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