5514 3555 10 1 HEA SRR 2004 4F 10 A
Vol. 14 No. 10 The Chinese Journal of Nonferrous Metals Oct. 2004

N E S5 1004~ 0609(2004) 10 ~ 1671 ~ 06

= IE T FeAlCr/ Ni 22, Crs G, 24
VAR R e

WYY 2, iR, 5k A, RBE, 4R
(1 Mm% MR, B 200030; 2. AR TREIE B4 G HOR M RHE B A0 %, L5 100072;
3. PBERREBE MMM EERTTUR [ P R AR, 2 730000)

B THTOT 135 /5 i B5 51 SE ML 5 5 HL BG4k FeAl, FerAl/ CrsCy, FeAlCr/Ni £ CrsC, H AR E AT T
T B R B MR A X, JFFH SEM JTEM . XRD %5 F BOW 00T T BRI BSR4 3R = M 4L SRR 45 4 . 45
REW]: FeAlCr/Ni f CrsC, BEWRE RA BN ARG WA B 45 G o RBE A, R E] 250 C, WwERHT
BRI RE N B, M 250 CEI 550 C, WZEBHMERERIA K, 550 CLLE, RE BBk A Fritom, 22 EHR
72 FeAlCr/ Ni 1, Cr3C, ¥ )= il BE 40 1K) E ZEHLIE; CryCo HYSRAH MU N, ROK$E & T ¥R 2 I B8 13 M g Ni A
— IR T RE WS & R PSR R .

JCERAR]: o NI BEHEARE; FeAlCr Ni 0 CrsCy H AR

432K TG 174. 422 SCERAR IS A

Tribological properties of high velocity arc sprayed
FeAlCr/ Ni wraped Cr3;(C; coatings

XU Werpu" 2, XU Birshi’, ZHANG Wei’, WU Yrxiong', LIU Wermin’
(1. School of Materials Science and Engineering, Shanghai Jiaotong University,
Shanghai 200030, China;

2. National Key Laboratory for Remanufacturing,

Academy of Armored Force Engineering, Beijing 100072, China;

3. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: THTO07 135 high temperature wear machinery was used to analyse tribological properties of high velocity arc sprayed
FeAl, Fe Al/ Cr;C,, FeAlCr/Ni wrapped Cr;C, composite coatings. The wear scar morphologies and compositions of coatings were
analyzed by SEM, TEM and XRD methods. Results show that FeAlCr/ Ni wrapped Cr;C, composite coatings have typically layer
shaped structure and relatively high bonding strength and hardness. The wear resistance of coatings decreases in the range from
room temperature to 250 C, and it changes little in the range from 250 C to 550 C, then wear resistance of coatings rises again
after 550 C. Shell tribology behavior is mainly the high temperature wear mechanism of coatings. The addition of Cr;C; can im-
prove the wear resistance of coatings highly; the addition of Ni can also relatively enhance bonding strength and wear properties of

coatings.
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Fig.2 SEM images of cross section of
FeAlCr/Ni wrapped Cr; C; composite coatings
(a)—SEM morphology;

(b)—DBack-scattered electron image
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Fig.3 XRD pattern of FeAlCr/Ni wrapped

Cr; Gy composite coating
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Table 1 Properties of coatings

Bonding strength/ Microhardness  Porosity/

Coating MPa (HVo.1) %
Fe Al 24.5 238.9 1. 83
Fe Al/ Cr3C, 38.0 298.0 2.01

FeAlCr/ Ni

weapped CrsCa 38.9 302. 1 1.87
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C+ 0,= CO,, AH = - 393.51 kJ/mol

ACr+ 30,= 2Cr03, AH,O= — 2 256. 8 kJ/ mol
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Table 2 EDAX analysis results of worn and unrworn surface of

FeAlCr/Ni wraped Cr3Cs coatings( mass fraction, %)

C [0} Al Cr Fe Ni
Worn surface 5.64 5.19 12.20 12. 47 61.17 4.33
Urrworn surface 5.59 4.61 14. 1 11. 62 61.97 4.11
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Fig.8 SEM images of wear track of
FeAlCr/ Ni wrapped Cr3;C; coatings at 550 C

(&) —SEM morphology;
(b) —Back-scattered electron image
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