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Transient Thermal Elastohydrodynamic Lubrication for

Super—modulus Modified Gear-rack Drive
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Hunan University, Changsha 410082, China;
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Abstract: Aiming at design loss and premature tooth wear on lubrication of the modified super—large modulus
gear—rack in Three Gorges ship lift, the lubrication characteristics of the drive system was investigated under low—
speed and overload. A transient thermal—elastohydrodynamic lubrication (TEHL) model was developed for the gear—
rack drive system. The transient TEHL model under variable velocity among the line of action is solved by multi—grid
method and FFT method. Then, the influence of speed and load, modification coefficient, modulus and pressure angle
on the contact pressure, film thickness and tooth surface friction, modification coefficient, modulus and pressure angle
during the process from start to normal operation is investigated. The results show that the film thickness becomes
thinner and the friction force is larger during the gear engagement stage , which causes the rack top easy to wear. It is

found that the harder the surface material, the worse the lubrication performance. When the modification coefficient,

«  WFEEE:2020-12-23
EEWH: BE ARPAR I H (52075153,51775516), National Natural Science Foundation of China(52075153,51775516); R4
TS 2 T H (2019)J40020) , Hunan Province Science and Technology Plan Fundation(2019JJ40020 )
TEER T BW(1993—), 5, LM, R RAEDUR - S8 3 B i e A
T WEHER A, E-mail : yangtsezhou@hnu.edu.cn



2510 14

TR 26 < R MO 07 147 8 — 147 2 P Sl A A 1 75

modulus, pressure angle and viscosity are increased , the lubricating property can be improved.

Key words: Three Gorges ship lift; modified gear—rack;super—large modulus;thermal —elastohydrodynamic lu—

brication ; lubricating property parameters
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Tab.1 Experimental values of speed

and torque during start—up
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Tab.2 Parameters of gear—rack lubrication model

EA7S f
V% z, 16
REVES @Y 0.5
JIRGE HEEL m/mm 62.667
£/ /() 20
AV TE Blmm 600
S 313 KIHHARE n/(Pass) 0655
313 K Wl p/ (kg m™) 1076
T /(] kg K ™) 2 000
WL S REC kS (Wem™ K ) 0.14
MEZL W 2 p/(kgem™) 7 800
Wil LIS ¢, /(T kg K) 440
Wi S FZ 8 b,/ (Wem™ - K ™) 14
PRSI E, ), /GPa 210
HEL/N AR 0.28
S WERE LK 33
THBE BEA/(KN+m) W1

38/ (vpm ) 31

T, M SRR T B R (LA 4) 3
FEX RS AAAE — 8 52, 25 AR A T
JELRE SRR . IR AR R 5 200 A2 R L
LS RGO BRESAE 0.5 wm DLE.

r 12.1

6

WFHK

0 > > - - 0.5
-100 -50 0 50 100 150 200
LOA/mm
B4 PSR BIR T R
Fig.4 Variation of central film thickness and

film temperature rise
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Fig.13 Effect of hardened layer and coating on

lubricating property parameters during start—up
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