20245 12A KOl BLOBEE R WSS % T

doi:10.6041/j.issn.1000-1298.2024.51.045

RIEFEFH T GCr1sKEBEIRNESENLNTIEWCERE
RO EERE R M B

FEm' FERS LAR' EHE
(1. P EL BRI AT B E B B ), JE5T 1000835 2. el 4545 R4 [E #5506 %, dbal 100083 ;
3. A R U E R A BR A F], AKIE 051530)

WE: AL UL 50T L 7E IR T ARV IR T I B B G, AR WU ZE S0 A L0 FH I GCrlS ATFFE R 42
e FH R KA TR AR R P 3R 80 4 v K AR TR AR A DIFE GCr15 B4R 146 T WCIR R . SR JH A B - . 3 DAL
A, PER BRI AL LA N = 4 FOG T WS BRI S B x WO IR 2 1Y W | RIS E | PRI S PE AR S5 BEAT 143 Hi
W, WFFREs R, BEIRIE G WCIRZ R MR E N 4.641 wm, HIH T KT WCIRZFEINL 62%, B H0EE N
1114.6 HV o, R TR KBTI WCIRIZIEH L 15%, ML TIEMIRE2167%. FEIRESUARES R R, BARDE S
WC IR 2R HL KA TOR W C I 2 107 185 B B DRBSORES 53 Bt AR 364, 3 R WA 1 48 WC U4 2 I A A0 v AL Dl B s 1
MR REN A WCIRZ T BRI A . A ik DA S BS IR BR B I F A K AETURR WC IR 2, X R AR AR EE R 2% 4 T
WRNE A WCIRZEA 5 000 FE i B M R o TR B 0 a5 D W s P i B A G, 5 1 B PR 48 DRSO e )2 26 T MDA 2
EAIE.

KB WAIRSE SR JIAETR; WCIR)Z, IREER,; PR SiTEae

FESES: TG174.44; THI17.1  EEFRIRAD: A XEHRS: 1000-1298(2024)S1-0420-07

Friction and Wear Performance of Ultrasonic Vibration Composite
Electro-spark Deposition WC Coatings on GCrl15 Surface with Heavy
Load at Low Speed

LI Bihan'? WANG Yanmin® MA Xiaobin'> WANG Ruijun'?
(1. Chinese Academy of Agricultural Mechanization Sciences Group Co., Lid., Beijing 100083, China
2. State Key Laboratory of Agricultural Equipment Technology, Beijing 100083, China
3. Shijiazhuang Zhongxing Machinery Manufacture Co., Lid., Shijiazhuang 051530, China)

Abstract: In order to improve the friction and wear performance of agricultural machinery wheel
molds in low-speed and heavy-load operating environments, WC coatings were prepared on GCrl5
substrates by using electro-spark deposition technology and ultrasonic vibration composite electro-
spark deposition technology, respectively, with GCr15 used in agricultural machinery wheel molds as
the object of study. The microhardness, surface roughness, friction and wear performance of the WC
coatings were analyzed and tested by using microhardness tester, surface roughness tester, friction
and wear tester and three-dimensional white light interference profiler. The results showed that the
surface roughness of the ultrasonic vibration composite WC coating was 4.641 wm, which was lower
than that of the electro-spark deposition WC coating by about 62%. The microhardness was
1 114.6 HV 4,5, which was improved by about 15% compared with that of the electro-spark deposition
WC coating, and improved by about 67% compared with that of the substrate. The results of the
friction and wear test showed that the average coefficient of friction and the wear of the ultrasonic
vibration composite WC coating and the electro-spark deposition WC coating were lower than that of
the substrate, which indicated that the preparation of the WC coating can effectively improve the

friction reduction and wear resistance of the mold. The average coefficient of friction, wear amount
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and depth of abrasion of the ultrasonic vibration composite WC coating were lower than that of the
electro-spark deposition WC coating, which indicated that the ultrasonic vibration composite WC
coating had the best friction and abrasion resistance under the condition of heavy load and low speed.
The wear amount of the specimen was in a negative correlation with its microhardness, and in a
positive correlation with the average coefficient of friction and coating surface roughness.

Key words: ultrasonic vibration composite electro-spark deposition; WC coating; low speed and heavy load;

friction and wear performance
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BEFH 9 3 A 15 52 B 7 FH 1 4l HLA 4 8 455 5L A e}
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e 1R o R R AT B A AR SR, LB 2
FMEACR BB, I T A E VR R RS i
e 4R ST o ] @3 mm 1Y WTC-90 4 4 5] 15
#10.9 mmx3 mmx100 mm () WTC-90 & 4 F VE A B AR A1
A, H RS R 90% W C il 10%Co.
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Tab.1 GCrlS5 main chemical composition content %
i gy C Mn S Cr Fe
R 0.95~1.05 0.20~0.40 0.15~0.35 0.01~0.02 1.30~1.65 96.35~97.39

1.2 RESIFTRE

K FH UD-100 2 i K AEDURR I & il 45 08 )2, TR H
J 8 4 R 99.99% R SANE MR, HR T 228
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B i R FH B 75 I 5l H AR TORR B AR A s S il b P A8
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N IRSE A WO IR EPEREBEST X LLOFTE , A4
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Tab.2 Coating preparation process parameters

T LR /V L2/ AR R /W AR/ min™)
KA 150 70 15
IR BN 5 A L K AEDTR 150 30 12 15

1.3 EEERIKE

&G T/CSTM 00646.1—2021 (4 J@ MR} 54 — 4 B2 452
FESUR LS 55 180 & IR BRI R TR )W T TR
AN TR 28 ey RIS [B] T b F K AETTR WC IR 2 S

PRENE G WCIRIZM BRI RE . BRI S5
WP SEPR T L T, RO WU A 5o 2 TAE7E
500~1 000 t L JIHLF , 32 3 I FR 2924 0.25 m?*, PH] 1 28 far
1 H 350, 525, 700N, JEE 45 Bif 8] 3£ FH 60, 120, 240,
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Tab.3 Microhardness and surface roughness of coating

iRE WIBEEE(HV, ) RIS /pm
LKA WC IR 2 966.0 12.214
BRRSNE A WCIERE 11146 4.641
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Fig. 1  Coefficient of friction of substrate and coating specimens under different loads as function of time
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Fig. 6  Plot of wear versus coefficient of friction at different loads
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