%26 % 0T W M=z =ik Vol. 26 No. 7
20114 7 A Journal of Aerospace Power Jul. 2011

X EHS:1000-8055(2011)07-1515-07

(5 A 4 ik T AR i R S M RO IR L 1T

BEAR, WEKR, £lF
(R UL LR R BER S 3 J1 5 Be, WAt 210016)

1 B DR P T e R R 5 O SR L 4 TR Sk 0 Al T e LY T RN IR I T A ) 5 A
2, 5 0 0 5 R A ik AR A A T X L L S T B AR R T KR kR T R REAES
# FFD(fretting fatigue damage) ft/IN Il 5 il 107 7 S /MR SRyt Ak B A % 795 A 42 o T 085 1 O 58 40 S0l 347
T RS BT 85 R R W LR K L5 A S8 FFD /M A Ak H AR SR T4

X # . BARmHE Bk SimOiik: fEhiEss s ATk

mESEKS: V231 MRS : A

Optimization design of tenon joint structures with

an arc contact surface
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Abstract: In the foundation of-the contact characteristic-résearch for an arc surface to a
plane, the structure ‘scheme ofithe tenon contact surface which is composed of the straight
plane and<the partial circular arc surface was proposed in this paper. The design results of
the scheme were given and compared-with-that of the contact surface with the typical cylin-
drical structure. And then, in\consideration of the fretting fatigue, the two structure design
schemes of tenon contact surface were optimized and analyzed in the selection of minimizing

the maximum_synthesizing parameter FFD (fretting fatigue damage) and the maximum con-

tact stress respectively as the optimization objective. The results show that minimizing the

maximum synthesizing parameter FFD as the optimization objective is better.
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Fig. 1 Cylinder to plane contact model

M 2 ALLEF, 2 R I|OCEE, T 5% 09 W )
B TP BT R 2 M BT O3 A AN T R T b 2
FAATYH R=192. 5 mm. a= 0, B 2[5 4§ i) %)
TR 42 il IR0 R g 06 (6 KT R=100 mm B 1Y
{8 2SR 100 ~192. 5 mm 54> (8] i 1)
FERIONE 3 VA TR B e /MEL. AR SO S8 1 42 i 10 )
WA A 5 PG i i 22 B AR 3. 4% LN, BRAE i 28 5X
A 2% SCHR7-8 .

B I JED A

(] 1 1 L 1
-0.003 -0.002 =0.001

0 0.001 0.002 0.003

x/m

Bl 2 Do AAE. R SR il B ) 73 A5 X

Fig. 2 Contact stress distribution when R varies, D, remains constant
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Table 1 Contact geometric parameters

B/ ./ D,/ r/ @/ D./

@) mm mm mm mm mm

7% 1 50 160.27 1.00 3.5 2.5  6.03

FEIN 50 203.03 3.5 2.5  6.03
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Fig. 4 Parameters for the two proposals
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Table 2 Optimized results targeting at minimum F,.«
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Jrg AT & A4k 45 5 -5 00 ik e A

FE B R AL Ml L TT Geontman 73 BB/ T 23,400 71

31106 WAL . B R EE G S HL Foo B 1R B 950

Fr R JNT 58.5% 1 62.6%.
£33 UBRXKEMEA owmmBzZ/NABREHNALER
Table 3 Optimized results targeting at minimum 6Gont, max
S B/ r./ D,/ MK BRSNS mRBEMN S RKGESE BRI
- &) mm mm D./mm Gevomax/ MPa e /MPa Frto /10 (N* /) Geontomax /MPa
WItR{E  50.0 160.27 1.00 4,58 629. 39 610. 99 1.6458 345, 25
1
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