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Abstract: The 316L stainless steel bipolar plate for fuel cells was prepared by laser cladding forming process.
According to the requirements of bipolar plate channel structure, the quantitative scoring standard of cladding
channel was established. The effects of laser power, scanning speed and powder thickness on formability and
corrosion resistance of the cladding channel were studied by orthogonal experiment. The results show that the effect
of spreading powder thickness, laser power, and scanning speed on the formation of cladding channels decreased in
order. The relatively low laser power, high scanning speed, small spreading thickness and low heat input were
conducive to obtaining a cladding channel with better formability. Increasing laser power and scanning speed were
both beneficial to improve the pitting corrosion resistance of the cladding channel. The better the formability of the

cladding channel, the better the pitting corrosion resistance.
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Table 1 Chemical composition of 316L stainless steel powder and substrate (mass) %
o C Si Ni P S Mn Cr Mo 0 Fe
B 0.02 0.9 11.5 16 2.3 0.3 7S
Kt 0.03 1 14 0.045 0.03 2 17 2.0 S
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Table 2 Orthogonal test parameters of laser cladding of flow

channel in 316L stainless steel bipolar plate

WRESS  WOETIR/ W FHEE/ (mmes™ ) AR /mm
1 700 5 0.20
2 700 7 0.35
3 700 9 0.50
4 700 11 0.65
5 800 5 0.35
6 800 7 0.20
7 800 9 0.65
8 800 11 0.50
9 900 5 0.50
10 900 7 0.65
11 900 9 0.20
12 900 11 0.35
13 1 000 5 0.65
14 1 000 7 0.50
15 1 000 9 0.35
16 1 000 11 0.20
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Fig. 1 Schematic of laser cladding test scheme
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Fig.2 Schematic of electrochemical corrosion sample preparation
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Fig.3 Schematic of ideal (a) and actual (b) section of

cladding channel
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Table 3 Grading and scoring results of cladding channel
surface morphology
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Fig. 4 Surface macromorphology of sixteen cladding specimens of 15

316L stainless steel plate 16 B 85
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Fig.5 Variation of surface morphology score of cladding channels vs the level of laser cladding process parameter:
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(a) laser power; (b) scanning speed and (c) powder thickness
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Fig. 6 Cross section morphology of sixteen cladding specimens of 316L stainless steel plate

62



ML EH

MATERIALS FOR MECHANICAL ENGINEERING

E L BB 3I6L RFMRBMA BB LB ERY LY

R4 REESEMEERTNER
Table 4 Scoring of cladding results of cross section

morphology of cladding channel
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Fig.7 Variation of cross section morphology score vs the level of laser cladding process parameter of cladding channels:

(a) laser power; (b) scanning speed and (c) powder thickness

x5 BEBEBFHEREAISER
Table 5 Synthetic scoring results of cladding channel morphology
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Fig.8 Variation of cladding channel morphology synthetic score vs the level of laser cladding process parameter:
(a) laser power; (b) scanning speed and (c¢) powder thickness
9 3.633X1077,0.876 X 107" Aecm ", [ Jif fih L {3 53
o P RN 14 —1.010, —1.048. — 1,054, —0.999 V. I
K80 [t . L P2 B B 3RS B ORE T 1 R L A B 7 A ks
emh T 5 A 2270 I I 06 B 1 5
Sesln TN SR A, T L% B 5 U B
meot N\t . BRI 13 SIRRE 4 S RE JEHT 16 Sk EE,
% DD | B ! e
S N 1. L L0 AR 3 LA LR R 44 L
s5 ) AL T R P AR S T o BUSCORE I %  BE SE A
a0 I‘E(W 1?;) <00 FRTIES e M BB B 22 . 16 2R 3 THD A ol g K e dc
+semm-
4 SRR Z L 13 SR S TR B2 T
B9 REBEEAEGSISHEABANETL

Fig. 9 Variation of cladding channel synthetic score vs heat input
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Fig. 10 Dynamic polarization curves of substrate and

three cladding samples
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