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Stress and Fatigue Life of Flexible Wheel of Hollow
Super Flat Series Harmonic Reducer

ZHAO Yanzheng® ,LIU Jihao, GUAN Enguang

(School of Mechanical Engineering,Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract:In view of the fact that the flexible wheels are most prone to fatigue damage during the operation of hollow

super flat series harmonic reducers, and their fatigue life seriously restricts the service life of the harmonic gear

reducers, the siress characteristics and fatigue life of those flexible wheels were studied based on the finite element

simulation software HyperMash. The influences of load, gear length, gear thickness and flexible wheel height on the

stress and fatigue life were analyzed. The results show that the load is the most important factor affecting the fatigue life

of flexible wheels. This conclusion can provide guidance for the follow-up mechanical structure optimization.
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Figure 1  Flexible wheel
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Figure 2 Meshing of flexible wheels
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Figure 3 Meshing of flexible bearing
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Figure 4 Meshing of contact between
flexible bearing and flexible wheel
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Figure 5 Contact model of flexible
bearing and flexible wheel
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Figure 6 Freedom constraints of

flexible bearing contact surface
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Figure 7 Flexible wheel freedom constraints
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Figure 8 Multi point contact on flexible wheel
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Figure 9  Calculation area of contact between

flexible bearing and flexible wheel
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Figure 10  Cloud chart of flexible wheel stress
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Figure 11  Relationship between load and

maximum stress of flexible wheel
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Figure 12 Relationship between gear thickness

and maximum stress of flexible wheel
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Figure 13 Relationship between gear length

and maximum stress of flexible wheel
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Figure 14  Relationship between height and
maximum stress of flexible wheel
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Figure 15 Relationship between load and
fatigue life of flexible wheel
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Figure 16 Relationship between gear
thickness and fatigue life of flexible wheel
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Figure 17 Relationship between gear
length and fatigue life of flexible wheel
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Figure 18 Relationship between height and
fatigue life of flexible wheel

4 g

PRI TA RO ik, BT T b 28 i 1 3 51
IR A5 S HE 1 IO T R 57 75 i, R 38T L 1A I
A TSRS e J3E X oL ) VR 57 77 i IR SE MR BEAT T 4

B3k

(1] Z#%k S0 . I WHEAEERREXRJ]. ABEALK G EA,
2013(2) :17-18.

(2] RGHE,THYEAR, % BEHER SRS EHTEITTT
45 ER[J]. % RE T k¥ #4),2014,46(1) 140 - 46.

(3] BB, Hoeth, F %, 4. T ANSYS fy i ok B A L8
A MG S B L]. HARE T 5 #13E,2012(4) .59 - 61.

(4] o T ANSYSW B R ERENEZRWE A 2]
W AR ,2013,34(4) 112 - 114.

[5] 8, #00, Bm I, % W paE £ R OR T Fao(T]. 9
1% 4] 3% T4 ,2013(10) :17 - 19.

(6] X4, 3&5 . ETARET LM EHHESLR KT #
ML T] WU 20,2019,43(1) 137 - 141.

(7] R B, 0HE, TR, & EWEHEX S BORE S 64K
B A B B B A AT [T]. WU 20,2017 ,41(9) : 172 - 175.

[8] WK%, B & WA BENERE A RAFTEEL AT BR
A ,2018,37(3) :209 -212.

[9] WANG Xin,ZHOU Xuan,LI Chengqun. Study on the structure of the
flexspline of harmonic reducer[ J]. Applied Mechanics and Materials,
2013,385/386:344 —347.

[10] XING Zhiguo, WANG Zhiyuan, WANG Haidou, et al. Bending

fatigue behaviors analysis and fatigue life prediction of 20C12Ni4 gear
steel with different stress concentrations near non-metallic inclusions

[J]. Materials,2019,12(20) :3443 —3464.




