F34EE 128 Vol.34 No.12 T P VAl 2
20174 12 H Dec. 2017 ENGINEERING MECHANICS 202

XEHS: 1000-4750(2017)12-0202-08

SAEMER TEER-ERAENZE 0

e E [, AEL, ook o, EEEKR

A}
(M 7RV T K 2 2 A BE R A 7T %, MR RV 150001)

W OE: SRR BRSO A 1 pum ZE A R, HC SR SR RO R A ) AR Ay B R . 1%
SCEF X7 P HE R AR 1 pum J5ERE (B R 00T T T R P R R g, ST T R A £ N (¥ S
ST . SRR R BEEAGVE R AR T T R ISR R R, FERRSYSRAR T IR I I A AR . R SR
RISERE T IR EESRAIE, LA DLC F1 MoS, 19 i 4 [ A< 7o L P 2R B A B BEAT T o SEAN G347 o 127532 mT F T B
A 2 T TR eSS 14 J B SR T A W 5 i

kIR AMII%: SARE A BEE, L

FESES: THII7.1  XEEEE: A doi: 10.6052/j.issn.1000-4750.2016.08.0637

INTERFACE MECHANICAL ANALYSIS OF ULTRA THIN
FILM-SUBSTRATE SYSTEM UNDER THE LINEAR CONTACT

NIE Chong-yang , ZHENG De-zhi , GU Le , ZHANG Chi , WANG Li-qin

(Research Lab of Space and Aerospace Tribology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Ultra-thin films of about 1 pm are widely used in friction pairs with point/line-contact, and their
interfacial failures have significant effects on the service life of frictional components. An interface mechanical
model of film—substrate system with hard or soft thin films deposited on the bearing steel surfaces is built to
analyze the interface stresses and deformations under the linear contact. Using image method of complex
function, the solution of unit point force is obtained as the Green’s function for evaluating and integrating. The
model is verified as a degradation of homogeneous material. The distribution states of interface stresses for a
cylindrical contact with DLC and MoS, of hard and soft films are calculated and discussed. This model can be
used for interfacial analysis and design in the mechanical components with ultra-thin films.
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