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Table 1 Component design of powder composition for
plasma cladding coating wgl/%

4% C Cr  Mn Ni Si B \Y; Fe
1 5 40 15 12 3 1 0 At
2 5 40 15 12 3 1 2 S
3 5 40 15 12 3 1 4 it
4 5 40 15 12 3 1 6 Aht
5" 5 40 15 12 3 1 8 Fi

(b) T HLE%HT 4 AHZ 2L
Bl IS EHN6%NEERHABLRAZR
Fig. 1 Microstructure of samples without vanadium and with 6% vanadium
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Fig. 2 X-ray diffraction result of sample with 6% vanadium content
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Table 2 EDS results of 6% vanadium wgl%

([ YA C Fe Cr \Y; Al
A 1284 2113 5562 9.03
B 864 3359 4422 7.26
c 421 5804 1151 131

“7 Fhb 9.06 1123 33.60 27.17 11.03
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INEIB%AT, REXEEMER TR SENEORL,
WESHR, SEEHRADFAH, XEZEEZHTNEES
EIAEIM,CE R+, 1B E (NELFT
™), EREAFDIERE.
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Fig. 3 SEM morphology of 6% vanadium
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Fig. 4 Rockwell hardness of different vanadium content coatings

E5 EH8%IREREHIAIEMEL
Fig. 5 Macroscopic crack on the surface of sample
with 8% vanadium content
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Table 3 Weight loss and relative wear resistance of different
vanadium content coatings

JE AR JE K g XTI S
Q235 0.898 1.00
0%V 0.278 3.23
2%V 0.249 361
4%V 0.217 4.14
6%V 0.168 5.35
8%V 0.133 6.75
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Blbieh, R (Cr, Fe, V) .CEURYD,

(2) (Cr, Fe, V) ,CHRBMMNERMEEELLTF (Cr, Fe) CRBRANEIBRRES; BENSEMIG

m, REASEEEERHIEIN. BNSEH8%NT, REXRELIL T PERMAL .

120,

(3) RAFENIEFERNER, SFETSRREEMERARFGT, BENSSUEI, REAIMEEE

SNEBN6WET, FEMFERY, RETIRERMEY, BNMELEFETIFe-Cr-Ni-CiREI1.65(%.

(4) RANIIFe-Cr-Ni-CTEREHITRN, TUBMRSREEBHERFM THMEM, BidEENRY

IANE, BJLAfEFe-Cr-Ni-Clif iR R e RN D54 FRIMEEE .
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Effects of V on Hypereutectic Fe-Cr-Ni-C Wear Resistant Coating

YANG Zhi-lun', TANG Wen-bo', LIANG Yu-fei', WANG Teng—fei®, LI Wen-giang®

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, Henan, China; 2. Henan Coal
Science Research Institute Wear—Resisting Technology Co., Ltd., Zhengzhou 450001, Henan, China)

Abstract:

The eutectic Fe-Cr-Ni-C wear-resistant coating was prepared by reactive plasma deposition. The coating
structure mainly consisted of austenite and (Cr, Fe),C, type carbide and a small amount of martensite. Many
carbides of (Cr, Fe),C; type with higher hardness were uniformly distributed in the austenite-based matrix,
which made the coating have excellent comprehensive properties such as high abrasive wear resistance, good
oxidation resistance and corrosion resistance. However, the coarse brittle primary (Cr, Fe),C, carbides were
prone to fragmentation and exfoliation during wear. In order to improve the wear resistance of Fe-Cr-Ni-C
coating, the effects of different vanadium content on the structure and properties of the coating were studied.
The hypereutectic Fe-Cr-Ni-C coatings with different vanadium contents were prepared by powder plasma
cladding with 2%, 4%, 6% and 8% vanadium respectively added on the basis of Fe-Cr-Ni-C self-fluxing alloy
powder. The structure and properties of the coatings were analyzed by means of optical microscopy, scanning
electron microscopy, X-ray diffraction, microhardness tester and abrasive wear test. The experimental results
showed that vanadium mainly distributed in (Cr, Fe),C, carbides and formed (Cr, Fe, V),C, carbides with
higher strength. The hardness and wear resistance of the coatings increased with the increase of vanadium
content. When the vanadium content was 6%, the coatings formed well and no cracks were found in the
coatings. Compared with the Fe-Cr-Ni-C coatings without vanadium, the wear resistance was increased by 1.65
times. Therefore, the strength of (Cr, Fe),C, carbides can be increased and the wear resistance of Fe-Cr-Ni-C
wear-resistant coatings can be effectively improved by adding appropriate vanadium.
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