PO B T K22 4] Journal of Xi’an University of Technology(2019) Vol. 35 No. 4 401

DOI:10. 19322/j. cnki. issn. 1006-4710. 2019. 04. 002

ST e P 5 T B 1 55 £ T 1 6 R 45

FHE, FEF, HTH . REE. Fam!
. PGB T K2 PUASAE S AUAS TR 2 0e . BRVE V4% 710048;
2. POLH T RY DUl 58 F RSB, Bev Fi% 710048)

WE. R 7 —fasmb kg2 peandgiadndikkiamasmi 248, i
AR By R AP A EROR T ARSI R R, R ER AT RN’
M, REMGART BT EEEHEGESEEEE MO RE BT RT A TR 5. 24 BEY
BRBRERTENBR(OAEZANARRNEOAR T2 B RN B, IRES T EZ b F Hertz 22k, &
ZITHANBGARE BTN EREENESBGEEBRERER, S ERBEEREN . FEH
W AR 84 AR AT R - B8 b ) B AR R E AR PL 5 R R B R bt R BB e ) A A R IR AR L
BT AL 04 by o) i R B RE ik ) AT A B AR A AL 69 BIR GRS W A A 69 B4 SR B 0 SL AR 6Y 38
XKmERX, BN THBARESOBTAER, ZaBEmRELR D, FERME S L4000
R e B AR R E SR KRG B, B AR AR R R A — AN, Sbl, SR B MM RIRRE LS B
FA 6 B A FE AL 0 SRAR I K BF, R B AR BT 3 B 69 4 e RO D

XEBIWR: Hod; oS BREBME,; Bk aRE

FE4SES: THIL3.1 XEkARERD: A XEHE: 1006-4710(2019)04-0401-10

Tangential stiffness model for joint surface based on asperity continuous
deformation theory
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Abstract: A tangential contact stiffness model of rough surface is proposed, which includes the e-
lasticity of elastic-plastic transition stage in the asperity contact process. The existing tangential
contact stiffness models of rough surface only consider the elasticity of the fully elastic contact
stage of asperity, but do not consider the elasticity of elastic-plastic transition stage. According
to the continuity conditions that should be satisfied during the deformation process of asperity,
the deformation process of asperity is divided into complete elastic stage, elastic-plastic transition
stage including three different stages, and complete plastic stage. So based on the fractal theory
and Hertz contact theory, a tangential contact stiffness model of the joint is established, consid-
ering the elasticity of the elastic-plastic transition stage of asperity. The results of investigation
and the experience show that compared with the model not considering the elastic-plastic transi-
tion stage of asperity, the tangential contact stiffness of the model considering the elastic-plastic
transition stage of asperity well matches the realistic contact situation. The tangential contact
stiffness of the new model increases with the normal load and the ratio of the yield strength of the
softer material to the equivalent elastic modulus of two materials, which also decreases with the

fractal roughness and the tangential load. And as the fractal dimension increases, the tangential
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contact stiffness increases first and then decreases, which means that a peak exists in the change

of the contact stiffness. Furthermore, when the ratio of the yield strength of the softer material

to the composite elastic modulus of the two materials increases, it is found that the fractal dimen-

sion at the peak of the stiffness will decrease.
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FE model and the experimental natural frequencies
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