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Microstructure and Properties of Laser Cladded 316L Stainless Steel Layer
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ABSTRACT: The work aims to improve usability and corrosion resistance of 45 steel. With 316L stainless steel powder as
cladding material, stainless steel cladding layer was prepared on the surface of annealed 45 steel. CCD center combination de-
sign was adopted. Geometrical morphology parameters of the cladding layer was detected in metallographic method. Micro-
structure of the cladding layer was analyzed with optical microscopy (OM) and scanning electron microscopy (SEM). Micro-
hardness and wear resistance of the cladding layer were measured with microhardness tester and wear tester. Corrosion resis-
tance of the cladding layer was tested based upon polarization curve. The cladding layer exhibited metallurgical bonding to the
substrate provided with laser power of 600 W, scanning speed of 22.5 mm/s, powder feeding rate of 0.18 r/min. Hardness of the
cladding layer was 461.3~559.8HYV, about 2 times that of the substrate; abrasion loss of the cladding layer was 0.0146 g, 0.1
times that of the substrate; friction coefficient was relatively stable and kept at 0.5, about 0.3 times that of the substrate
self-corrosion current density was 3.274x1077 A/em? 0.7 times that of the substrate. Laser cladding of 316L stainless steel coat-
ings on annealed 45 steel can effectively improve wear resistance and corrosion resistance of the coatings.
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FARK RN 4578, R5F R 500 mmx400 mmx20
mm, FUAREARR Sk R AT — R VT Rb
B HATEE R 2000"—Whb . 1 FH 05 3 AR BRE
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(FERA%0GT )N : Cr17.1%, Ni13.5%, Mo 2.3%,
Mn 0.2%, Si0.8%, Fe 4yt o ¥ B A A T 155 it
+, BEHREE

{4 i LDF3000-60 % 3.3 kW - SA806 8 , 06
WK H((980~1020) £10) nm, HiHK K 50 Hz, #EH K
FFEEEN ik, T2 k. Mt p

550~650 W, FGHEE v, 20~25 mm/s, EHHEK v
0.2~0.3 r/min, K] CCD H.0 A3 kb1 il
WWESE, e biRIE T 23505, Hitfr Zia
RS . TRIE T &L R P AR A 4 mL/s 1Y
AR

1.2 [EREMNIK K& AR 2R

SR MH-5 I8 3k B AR 2 R R, S
Bk B 100 g, PRIERTE 15 s, AR S
B4 0.01 mm.,

K MMX-3G B EE5 2R Geill i e pr Fnig 2
AT VS PR i o 300 3 1 R I A T PRI A 0 0, R
FEHAR R 10 mm [ GCrl5 4N, 43K E 180 CILiE
Wk, BHEESR 920HV. 4068 )2 MEM LRI 4.8
mmx12.7 mm MIRFE, MSCASHANT . BRI
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Tab.1 Process parameters of 316L stainless steel single-channel laser cladding

SLBFS BotIRP/W FHIEE v/(mm-s ) BN R v/ (r-min ") WETEW/mm  WEEHmm AR mm
1 650 20 0.25 1.0616 0.3431 0.1158
2 600 225 0.23 0.7592 0.2402 0.0857
3 685 225 0.23 1.0503 0.3124 0.1096
4 550 20 0.25 0.5919 0.1994 0.1072
5 600 22.5 0.23 0.8149 0.2809 0.1672
6 550 20 0.2 0.9007 0.1844 0.0986
7 600 18.5 0.23 1.0680 0.3238 0.0943
8 515 22.50 0.23 0.5039 0.1394 0.0986
9 650 25 0.2 0.9886 0.3002 0.1351
10 600 225 0.27 0.9136 0.2680 0.1394
11 600 225 0.23 0.7592 0.2402 0.0857
12 550 25 0.2 0.5104 0.1565 0.0943
13 650 25 0.25 0.7892 0.2676 0.1072
14 600 225 0.23 0.8900 0.293 0.1072
15 600 225 0.18 1.0830 0.28 0.0979
16 650 20 0.2 1.138 0.302 0.1308
17 550 25 0.25 0.782 0.182 0.0836
18 600 225 0.23 0.913 0.288 0.1142
19 600 22.5 0.23 0.988 0.311 0.1175
20 600 26.5 0.23 0.789 0.238 0.0857
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Fig.1 Cross-sectional structure of clad layer on sample 15" a) morphology of cladding layer,
b) upper part of cladding layer, ¢) middle of cladding layer, d) bottom of cladding layer
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Fig.2 Microhardness distribution of 20 groups of coatings
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Fig.5 Cross-sectional structure 2 of cladding layer: a) upper part of cladding layer, b) lapping area of cladding layer,

¢) middle of cladding layer, d) bottom of cladding layer
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Fig.7 Coefficient of friction as a function of time
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