543 B4 5 W 7 ¥ I ## Vol 43 No5
2023 4510 A MINING AND METALLURGICAL ENGINEERING October 2023

AR EENEHIIIL AESNBIEEREALAR

NEERER R

WRA, X &' KRR, BEAI

(LA HLH TR A B, WAL 5KkK 10 075000, 2. B K2E HUK TRE24BE, 98 AF0H 421001 3. EIRRARISAA FRA A, i 201805)

B . RAARHEBOCHERERTE 304 AR T 316L EH ), Mt A0 DS X G2 AT SN 421 i 2 B s B 143
JIXT 316L 4546 J2 5 WA AHZE I SO A 28 S i b B AT R 9T . 45 SRR W, 316L I3 6 )2 5 FRRH SR IR AR S5 1y | B 5 4 41 il B T
1, VHOGT 285 B AR, AR A D/, ¥ S B b, J A 2 AR RO ST/ . )2 S R 5 4 R L R G, TP i
1400 mm/min il £ (1 3161 %5 52 AT BE fe imi, Ry 275HV 5 o J 728 Sl IR 88 1140 T i 2 o S W 728 5 51 1 54 1 0 400t o A 1)
DAREIVE ISR, BRI 45 R R, 3161 M2 7 X BE 4 R A0 251K T 304 B EIR, F9 3 1 400 mm/min #1451 316L
JEBLZ AR RN 0.424 JEHIEH2.29 X 107° mm*/ (N« m) | EHLIA R

KA BOCKE; WAEEIE,; 3161 AN, FRGEE; W, BEE

hESYES: 0436 XRRFRINAG . A doi ; 10.3969/].issn.0253-6099.2023.05.036

XEHS: 0253-6099(2023)05-0159-05

Effect of Laser Scanning Speed on Microstructure and Hardness of
Laser Cladded 316L Coating

HE Tianzhu', WU Zhe', ZHANG Chengwu®, CHEN Dongsheng’
(1. Hebei Institute of Mechanical and Electrical Engineering Technician, Zhangjiakou 075000, Hebei, China; 2.School of

Mechanical Engineering , University of South China, Hengyang 421001, Hunan, China; 3.SAIC Volkswagen Automotive
Co Lid, Shanghai 201805, China)

Abstract; 316L stainless steel coatings were prepared on the surface of 304 stainless steel by using laser cladding at
different scanning speed, and then metallographic microscopy, X-ray diffractometer, scanning electron microscopy and
microhardness tester were adopted respectively to investigate the macroscopic morphology, phase composition,
microscopic structure and microhardness for the coatings. The results showed that the 316L coating had a single-phase
austenitic structure, and as the scanning speed increased, the grain size of the coating became smaller due to the reduction
in the laser power density and heat input, and an increase in the cooling speed. It is found that the microhardness of the
coatings is positively correlated with scanning speed, and the 316L coatings prepared by laser cladding at a scanning
speed of 1400 mm/min presents the highest microhardness of about 275HV ;. The improvement of the microhardness of
the coating is ascribed to the effect of solid solution strengthening caused by lattice distortion combined with the effect of
fine crystal strengthening. The wear test showed that the average friction coefficient of 316L coatings was significantly
lower than that of 304 stainless steel substrate. And the 316L coating prepared by laser cladding at 1 400 mm/min has a
friction coefficient of 0.424 and wear rate of 2.29 X 10 mm’/(N + m), and is prone to abrasive wear.
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