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Table 1 Chemical composition of base plate
C Si Mn Cr Ni Cu N Fe
0.04 0.33 1.16 18.03 8.01 0.10 0.03 N

* 2 ER308L RB£UZERS REHDE, %)
Table 2 Chemical composition of ER308L welding wire

C Si Mn Ni Mo Fe
0.03 0.30~0.65 1.0~2.5 19.5~22.0 9.0~11.0 0.75 g

RGP 6 kW BIBIRHDEAHOERS, P 1080
nm, YEEEEAR 5 mm, PRSI AEREE 99.99% M
R, SR RK FABEOCHZ BN T 2528

W 3 pros. Hidr, JK R 38R R8Tk R
TR 22157 T2, /KRN 300 mm, 7~ & FAE 1 T
TN, WOCIH2Z A BAR N 2 PR,

®3 MOLEHZBREBENIZSH
Table 3 parameters of wire-feed laser cladding

785 oIS T AL E PRy S A HeK M =

B PIW v/(mm-s ) v/(cm'min ) 0,/(L'min") 0,/(L'min"")
EEAEE 3000 8 275 15 30
KT8 3000 8 275 15 pn

WA IR, T K AEL DRI LA 42 1) 8] T
ELT T M AR DI R R LD 5 mm (945 3 )2 1
B, SRR AV B T L AT EERE . IRJZ 20 SiC /b
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90° 1 KLY FBl N, S8 IF 0 i 2 Al s FIRDIE 7t

e | BEIEONHE 2 BB S M T R 750175
ol FH 0 fOReE BE TS T AE 200 gk M A H T AR
5 s Y I TR B 5 SR T VersaSTAT 3F Hifk2% T AE
i, DI ATH R FAR 2 BE AR, B H AR Sl B
W, S E 0.167 mV/s, Ml E T 3.5%NaCl iE
FR AP AR A 2 I BH IS AR At .



% 8 H

ZMAE, F:304 THWA T EATHOGHLEE EHNA R KK 69

15

{

7K

wEAHOL
T35 222

300 mm

Ak
o R

1 BT EATHALELEEIZREA
Schematic of local dry underwater wire-feed laser
cladding
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Fig. 2 Diagram of the wire-feed laser cladding
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Macroscopic morphology of wire-feed laser
cladding. (a) cladding layer prepared in air
environment; (b) cladding layer prepared in
underwater environment

Fig. 3
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Macroscopic morphology of wire-feed laser
cladding. (a) cross section of cladding layer in air
environment; (b) cross section of cladding layer
in underwater environment
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Fig. 5 Microstructure of cladding layer in air environment.((a) the CZ region; (a-1) the high magnification of the lower
part of Figure (a); (a-2) the high magnification of the upper part of Figure (a); (b) the FZ region; (c) the cross-
sectional; (d) the PAZ region, (d-1) the high magnification of the middle part of Figure (d); (e) the OZ region;

(e-1) the high magnification of the OZ region)
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Fig. 6 Microstructure of cladding layer in underwater environment. ((a) the CZ region; (a-1) the high magnification of
the middle part of Figure (a); (a-2) the high magnification of the lower part of Figure (a); (b) the FZ region; (c) the
cross-sectional; (d) the PAZ region, (d-1) the high magnification of the lower part of Figure (d); (e) the OZ
region; (e-1) the high magnification of the OZ region)
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Fig. 7 XRD spectrum of cladding layer and substrate
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Table 4 Chemical composition of cladding layer at different locations in air environment

{7 Cr Mn Ni Mo Fe
T 19.28 1.88 7.65 0.96 68.84
g 19.35 1.78 9.37 0.61 67.35
P X 18.81 1.34 9.35 0.90 68.11
Bl 18.08 1.49 9.52 - 69.24
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Table 5 Chemical composition of cladding layer at different locations in underwater environment

V&S Cr Ni Mo Fe
o 19.50 7.42 0.80 69.35
i 19.26 9.95 0.96 64.91
s X 19.16 7.11 1.42 69.48
BlpF 17.69 9.56 - 69.24
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Fig. 8 Microhardness of cladding layer in air environment
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Fig. 9 Microhardness of cladding layer in underwater
environment

47 TR 1B 3 ol 266.9, 284.8 il 294.1 HV. H:
i A )2 AR ROIR T FC AR Il R 2 DXl B e e
RAAAERE R 313.4 HV.

AR E SRR, KR MR R A R S T
2SS IR BT T R 3 SR [) S ol i )
7B A S AR L 2, B 4 L AR+ 25 A B
2 2 DX SR B AR, AT it L AR+ 2 I (8 Al 21
DX ol R A e, A AR R AR S Fole 2 H 2 X s e

PRRRPREE A LA | BRG] DX 7 X119 S i
BEZEME, VAR T ASF A AL SV b2 i oy AR i
RETE 43 HT (EDS) 45 5%, #4578 DXORAGZ I X (1) Ak 27 1
A3 FUAHAE, SEM A EL, I X MG X &
WLMSHTCE, TR, 42 e m i el
2.5 THEMERESHT

SR 2 SR FIK R S5 32 1 FL b 2
JE i fig , LA BT 43 O 3. 5% 9 NaCl i
Wb, T A A Bl E A AR Ak i 2 A BE BT a0
& 10 FIE 11 Frs.

075F ., .
—e— I -'
050 | —=k FFREE i
> 025f
Q
& Or
£ 025
#
B 050 F
~0.75F
~1.00}
10 9 8 7 6 5 4 3 2 -1 0
JE AL logl, I/(A-cm™)
B 10 =SIAEMK TIMEEE R MR L

Fig. 10 Polarization curves of cladding layer in air and
underwater environment
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