B19E HTH *oamH TR
2022 47 J EQUIPMENT ENVIRONMENTAL ENGINEERING - 43 -

BB R 5 K350 AT R 5 an T a5

WEE', TF', O, A=K, XK', BNE, &'
ARG LETWEDEREAT mRFADPI), ER 210049;
2BRIBT AR I L2, BR 210094)

WE. AW MARERSEAT S EHENREEANIE, TN GEEG, Tk BIBERGT ks,
R Ew kS RFm LAY R R 3 ARBAER, FLREZEN, A e zS ey TAMTSZ, A
T REAI R G EREHAAEMER, THRX 3 ARAEMARHEFETHEREALKEL, 27
25 R AT ST, lﬁi%%’%ﬁé%i?ﬁ@kﬁbf’m LE A4 B0 R E K LI Fe KR SR R A Rt
w, EIRTHEER@E TG ZREG G EHFSRMNEL, s e 2Fe g eeFatirmn, &R &
RERKBIHEEREN, REOTWABRAYEEENEIZRA TR, FEHFPTRMNERS FGREL
RA, EEDT 2%, & FEFWEARL Y EHEEN LR X, ATHER@E 764 ERG Y
R ﬂ‘lﬁ%z&']’ﬁé’]

KER: % HE; REEX; T, BmHHsER; F4TRn
FESES: TJ204 XEkFRINES: A XEHRS: 1672-9242(2022)07-0043-08

DOI: 10.7643/1ssn.1672-9242.2022.07.006

Analysis of Interface Failure and Life Prediction of Coating in Gun Barrel
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ABSTRACT: This paper aims to study the mechanism of interface failure mechanism of coating in gun barrel and predict
the service life of gun barrel . Three interface failure models (interface shear failure, interface bending failure and interface
crack growth failure) of coating in gun barrel are built, and the failure criterion is given correspondingly. Then a small
caliber gun barrel is employed as study object and the critical failure L/h ratio of different failure models during firing
process are calculated based on temperature field simulation result. By comparison of the calculation results, thus, the
main interface failure way of coating in gun barrel is confirmed. Going forward, a life prediction method of gun barrel
based on coating interface fatigue damage accumulation is proposed by comprehensive application of the theory of fatigue

damage accumulation and the theory of coating interface failure mechanism. The life prediction model of gun barrel is
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built and the life of this small caliber gun barrel is predicted. In conclusion, the calculation results indicate that shear

failure is the main interface failure way, and the differences between service life prediction results and life test results are

less than 2%, which verifies that the prediction method proposed in this paper is feasible.
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Fig.1 Sketch of interface shear failure of coating
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Fig.2 Sketch of interface bending failure of coating
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Fig.3 Sketch of interface crack growth failure of coating
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Tab.1 Material parameters of gun barrel
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Fig.4 Fitted curve of variation of tensile strength at different
temperatures for gun steel
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