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Analysis of thermal characteristics of oil-cooled aviation

wet friction clutch
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Abstract: In order to study the temperature characteristics of aviation high power density
wet friction clutch under the action of oil cooling, the thermal characteristics analysis model of
the walffle groove wet friction clutch was established based on the computational fluid dynamics
(CFD) method; the calculation method and application method of the heat flux density on the
friction pair in the wet friction clutch were studied. Using the heat flow coupling method, the heat
dissipation effect of the oil was considered, and the oil and temperature distributions on each fric-
tion pair in the clutch were analyzed. The research results showed that the uneven distribution of
oil on the steel disk and friction disk caused uneven temperature distribution on the steel disk and
friction disk. The temperature distribution on different steel disks and friction disks was affected
by the oil distribution on the disks and the thermal conductivity of the disks, showing different

temperature distribution laws.
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Table 1 Geometric dimension parameters of friction pair
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Table 2 Material parameters of friction pair

e W o/ eI o/ MR K/
(kg/m*)  (J/(kg+C)) (W/(m-C))

30CrMnSiA 7750 519 38

FIRE- 1125 1610 0.241
x3 ARHMBESH
Table 3 Cooling oil parameters

A H IR B 0/ (kg/m®) B NFEE u/(Pass)

FE I 555 993 0.028 8
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Fig.7 Friction pair micro-element

5L [58] B b RO 2 A1, D) B 4 R A A O Ak
F% R 5 A

F

TR B P A IR AR 0 TR AR o0 T AE Y R R EE
B L, PR B R RO R

qg= YT wWy (2)



S 10 B 5 A AR AR 4 AT 993

% 51 AN 23 55 RS HA S
K o= Ve (3)
I A/ /Cm(OmCm

O Kk 73 00 R R EE 5 A R B S R
B, W/ (e °C s 0,000, 93 50 09 B9 7 FIVEE 456 7 4 1)
W kg/m’s ¢, e, 730 B9 R IR S AT T R L AR
25,1/ (kg+"C),

W PR i Lo AR IR % g, g
K,
= 4
g, +11 (4)
1
Q= q (5)

K,+1
AT AR R B 4R .

F4 BRBETHER

Table 4 Heat source calculation results

IR T PR B RE/10° (W/ m?)
R 16.17
AR 0.85
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Fig.18 Circumferential temperature measurement positions

105
100 fF==mee. e PR s B
95 PR3
90 | o W4
- 6
ii\:( 85 | -
e 80
75 F
70 +
(] S N S a—
oL
0 10 20 30 40 50 60 70 80 90
R R a5 /(°)
(a) WA
120 ——— S
1ok " g Homemrme
100 )
90 | o R4
& - FEHE 6
80t
uc|
70
60
50 F
b
0 10 20 30 40 50 60 70 80 90
JEEEE TR [l v /()
(b) BEHE F

B9 BRI ) JE I

Fig.19 Circumferential temperature of friction pair
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