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Transient temperature field simulation analysis of spiral bevel gear

transmission system by simulink in the condition of loss of lubrication

YUAN Jiehong' , LIN Zejin'*, YAN Xijie'
(1. College of Basic Education , National University of Defense Technology, Changsha 410073, China;
2. Unit 95982, Kaifeng 475003, China)

Abstract; According to the heat transfer theory and the thermal network method, and taking the spiral bevel gear transmission system of a

helicopter tail reducer as research object, the calculation model of the temperature field Simulink simulation was established. Based on the model,

the steady-state temperature field of the transmission system was calculated in the normal lubrication. Taking it as the initial condition, the transient

temperature field of the transmission system was calculated and analyzed in the condition of loss of lubrication. It provides the theoretical foundation

of predicting the survivability of the gear transmission system in the condition of loss of lubrication.
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Tab.1 Spiral bevel gear transmission node layout instruction
R T L B WREH | RS TR B RS
1 E B HE L A A AR R 27 R O1 5%t 45 f v AR R
2 EEhHEL PR A 28 il O1 Abf i 4l PR A
3 E B A e A b AL T SR RS 29 7R O1 SNRTE AT TR RS
4 fihR 11 N RIE T AT R 30 fili&k O1 SNKIE P A
5 R 11N TRIE PR A 31 7R O1 S5 ALIR 4 i i AN R
6 R T SH AR SR 32 iR O1 AL PO
7 bR 10 Kb Al PR R 33 iR 02 IR IE AT AR RS
8 7R 11 MR IE R A AR R 34 & 02 WRIE PR A
9 R 11 MR IE PR 35 bR 02 5kt A2 ik BN R
10 bR TS BILIE S il T BN RS 36 fih& 02 Kbk PR R
11 7R 11 AR B PR A 37 R 02 SNRIE R AR R
12 bR 12 IRIE 1 AR R 38 R 02 ShRIE PR R
13 R 12 YIRGE PR R 39 7R 02 55 HLIRE 12 fik il TR RS
14 R 2 S AR R 40 7R O1 ARALIR PR A
15 7R 12 Ak A PHOT R 41 R OL A O2 rpfalabdarhidh  §7HCI A
16 R 12 SNRIER AN R 42 7R O1 Fn 02 rf i) b AL P AR
17 R 12 SNRIE PR A 43 MR 11T PO A
13 7R 12 5 BILIEE $e f AR R 44 R 12 78T PR A
19 7R 12 AL HLE P A 45 R O1 i1 P A
20 CHIZN VIR AL R BIP U W B T 46 HhR 02 1K T PR A
21 FR IL AN 12 R PLE PO 47 R 11 Kb BhFLAR I AR R
22 M Bl Ve 14 T AR RS 48 il 12 Ab LAk AT RS
23 M Bl fe P A 49 K O1 AbHh AL T AN R
24 Bl HE FE LA T BN RS 50 R 02 AbhALIR BN RS
25 il O1 IR IE T AR R 0 R Rl e MFAT R
26 K O1 WNIRIE P A A P AR SN T MFA R

s TEH IV 25T A 5O DRI A5, I BT AR T 1Y AR O A W R
‘ SIS A T YT A5 1 A AN B 0 Y i 22 DR — R BT, =T,




EANEL A R AN 2R T I HE G e A% 3 R GEBEASIRE ) Simulink (173050 Hr -6l

B2 IR HEN AR S R AT AT B
Fig.2 Spiral bevel gear transmission node layout
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Fig.3 Temperature field Simulink simulation model of spiral bevel gear transmission
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Tab.2 Physical parameters of structural materials and lubricants
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Tab.3  Structure parameters of spiral bevel gear and bearing ( angle: rad, length: m )
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Fig.4 Node temperature distribution

(C)

in the normal lubrication
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Tab.4  Steady-state temperature distribution of

spiral bevel gear transmission( °C)
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11 125.3 28 126.9 45 131.7
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Fig.5 Node temperature distribution in the case

of loss of lubrication
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