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INVESTIGATION OF STRUCTURAL INTEGRITY AND LIFE TIME PREDICTION OF THE THERMAL b kA
SPRAYED ALLOY COATING FOR REMANUFACTURING _
XU Binshi, WANG Haidou, PIAO Zhongyu, ZHANG Xiancheng b
b HiEiR
National Key Laboratory for Remanufacturing, Academy of Armored Forces Engineering, Bejing 100072 N

Abstract: Thermal spray technique is one of the key techniques in remanufacture engineering. The thermal sprayed coatings * Sitly e aErE
are commonly used in remanufacturing applications, their initial performance and service lifetime are critical to the success b 7 iy 7Ll

of remanufacturing. In the present paper, structural integrity, lifetime and failure mechanism of plasma sprayed coatings

were investigated. The influences of hydrogen gas flow, spraying powder and powder feed rate on porosity in coatings and _
their mechanical properties were described. The rolling contact fatigue (RCF) experiment was conducted to develop a b AR

method of life time prediction and to reveal the failure mechanism for plasma sprayed coatings. The results show that the ~ F Lyt

structural integrity of coatings can be obviously influenced by spraying process and an optimal design of spraying process kM-

can remarkably promote the coating performance. For this purpose, the SN curve was established based on the large bk R

sample space to be used to easily predict coating lifetime. It is found that corrosive pitting, spalling and hierarchical failure

are the main failure modes, those results from asperity contact, subsurface defect propagation and shear stress distribution, _
respectively. F Article by Xu,B.S

F Articleby Yu,H.Z
F Article by Pu,Z.Y

Keywords: remanufacturing thermal spray aloy coating structural integrity life prediction b Article by Zhang.X.C

W5 H #A 2011-05-24 14 [5] H #7 2011-08-30 M 4% ik % 47 H #7 2011-12-16
DOI: 10.3724/SP.J.1037.2011.00326
®EE&ETH:

FE SRR 11 RII5 H 2011CB013405412011CB013403 % [H 5% [ 4k R} 2 3k 4x 151 H 507350064150975285%%
)

HWRAEE: i d
Ve T i, 59, 19314FE 4, #d%, [ TR B b L
8 W /E & E-mail: xubinshi @sina.com.cn



275 3R -

[1] Xu B S. China Surf Eng, 2010; 23: 1

[2] Xu B S. Remanufacturing Engineering and Its Application. Harbin: Harbin Institute of Technology Press, 2005: 1
[3] (PRisE . G AR A H N H L e 235 I RV oK 27 iRk, 2005: 1)

[4] XuB S, Zhu SH. Surface Engineering Theory and Technology. 2nd Ed. Beijing: National Defense Industry Press,
2010: 1

[5] ZhuZ X, LiuY, XuB S, MaSN. Trans ChinaWeld Inst, 2005; 26: 1

[6] Wu Z J. Thermal Spray Technology and Applications. Beijing: China Machine Press, 2005: 1

(7] (R, miieb AR 5 A, A6t HUBE Y H AL, 2005: 1)

[8] Piao Z Y, XuB S, Wang H D, Pu C H. Tribal Int, 2010; 43: 252 cros®l

[9] Zhang X C. PhD Thesis, Shanghai Jiao Tong University, 2007
[10] (vk ‘A, LI Asl KAy 2 18 3, 2007)
[11] Zhang X C, XuB S, Xuan F Z, WangH D, Wu Y X, Tu SD. JAlloys Compd, 2009; 467: 501 crosdet

[12] Zhang X C, XuB S,Wu Y X, Xuan F Z, Tu SD. Appl Surf Sci, 2008; 254: 3879 crosd®t

[13] Zhang X C, XuB S, Tu SD, Xuan F Z, Wang H D, Wu

[14] Y X. Appl Surf Sci, 2008; 254: 6318 [11] Pfender E. Surf Coat Technol, 1987; 34: 1
[15] Bianchi L, Leger A C, Vardelle M, Vardelle A, Fauchais P. Thin Solid Films, 1997; 305: 35 cross®

[16] GawneD T, Liu B, Bao Y, Zhang T. Surf Coat Technol, 2005; 191: 242 cros®l

[17] Sampath S, Jiang X, Kulkarni A, Matejicek J, Gilmore D L, Neiser R A. Mater Sci Eng, 2003; A348: 54

[18] Gnaeupel-Herold T, Prask H J, Barker J, Biancaniello F S, Jiggetts R D, Materjicek J. Mater Sci Eng, 2006; A421:
e

[19] Chwa S O, Klein D, TomaF L, Bertrand G, Liao H L, Coddet C, Ohmori A. Surf Coat Technol, 2005; 194: 215
r.ms'"

[20] Zhang X C, XuB S, Xuan F Z, Wang H D, Wu Y S, Tu S D. Wear, 2008; 265: 1875 __rst

[21] Zhang X C, XuB S, Xuan FZ, TuSD, Wang H D, Wu Y X. Appl Surf Sci, 2008; 254: 3734 crosd®!
[22] Zhang X C, XuB S, XuanF Z, Tu SD, Wang H D, Wu Y X. Int J Fatigue, 2009; 31: 906 crosd®

[23] Holmberg K, Matthews A, Ronkainen H. Tribol Int, 1998; 31: 107 crosd®t

AT RS E

1. 4807 PR W RS AT B AR N A e ST B A Y] 4 e A%, 2011,47(9): 1181-1187

2. XSAFWH, XIS, B SR, XSG, JRTET, BN EHRUE MR R R BUIR[]. 4208 244, 2011,23(6): 453-
456

3. TN T ] BT BRI A S 2 AR LU n A R 57 IR A ). 42 ) 249, 2011,25(5): 455-
463

4. ZRak M, F8 R DT A7-APH ANEAN R 1 WO G 2 B R G iR 2 S A T oA ). 48 Sk, 2011,23(3): 209-213

5. NI, SUAAR, BUA, XU, R IE OB EINI g Zr,oND AlAR i S R SR PERERFF T[] 60 241, 2011,23
(1): 912

6. AW M XN FERRWT ST SCIREE N 26 PBOLT 4k AL 1K 5 W R it A7 75 iy N[ ]. 4 )8 2441, 2010,24(5):
487-492

7. Tl SO AR SR AT SHS I N AR AL O AL R 4 i BV 2 I PERERTS[J]. 42 )i 24i, 2010,22(1): 28-
31

8. HA BRYA YoM TTEE M A SL6LANVTEAN 1 S 7R AR T S A Ay TIT]. 42 JE 24, 2009,23
(5): 541-545

9. FEN; BREAR, WK, VLG, fhsp oy TR i (095 57 0 A8 A5 A YOI VAL J). 4 241, 2008,44(10):
1167-1170

10. SRAAL; T SR phAE  AUHT R AR B A 2 T2 S A S R[], 4 JE 244, 2008,20(1): 29-
31




Copyright by < &< 1ix



