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Abstract: Surface roughness has a profound influence on the microstructure and properties of cladding
layer. Clad Inconel625 on AISI8630 surface by using hot-wire TIG and the effect of surface roughness
of AISI8630 on microstructure and corrosion resistance was studied. The microstructure and distribu-
tion of Fe element of cladding layer were analyzed by means of optical microscope (OM), energy dis-
persive spectroscopy (EDS), and scanning electron microscopy (SEM). Mass loss method was carried
out to determine the corrosion ratio. The results indicate that with the reduction of surface roughness,
the light trapping effect, dilution ratio and Fe content are all reduced and the grains become finer and
are distributed more uniformly. When the surface roughness is decreased from 12. 5um to 0. 4um, the
corrosion resistance of cladding layer is improved by more than 32%.
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Table 1 Chemical compositions of AISI8630 and Inconel625(mass fraction/ %)

Material C Mn Si P S Cr Mo Ni Cu Al Ti Nb+Ta Fe
AISI8630 0. 310 0. 900 0. 260 0.008 0.001 0. 930 0.420 0. 880 0.130 0.021 0. 004 — Bal
Inconel625 0.012 0.010 0. 080 0.003 0.001 22.500 8. 800 Bal 0.020 0.170 0. 190 3.450 —

*k2 HEIZSH
Table 2 Parameters utilized for cladding
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L/A L/A U/V
1

(ecm e+ min~!) (ememin~ ') (k] ecm™ 1)

60 180 11.4 15 120 5.23

W HEARL 2 J5 0 T A I P 8 o R A5 200 A T TG A 6
K54 e 247 26 D) E1 Al B 15mm X 15mm X
Smm KB AT BE o, B 5 0 filf BR T RS 1A T
HEAT I Uk 3R A B A B I o HE AR 2 1 LA RSH A
B ER B KN, 15 H DM2500M 4 48 5 i 8 17
SAHSIHT. I JSM-7001F 45 $i v 4 3 17 20 4 W %€
b2 153 3 #T

M4 GB/T 4157 — 2006 4x J& 1 i Ak & 3 55 vh
PURF IR TE 2 R85 1 24 50 50 == 3K 50 ) 1 25K, 38 TS ot

W R 5. 0% (i & 43 B, F A NaCl+ 0. 5%
CH; COOH -+ H, SCHu f1) , S50 9 & Ry (10 1) C L4
B B S 200m 1) 1 K I BE L 5256 A 3o 7 X 24h,
JERSE M RE L 1 1 AR R VA WU VE 2 5 T B R
HAUR 6

2 #R59W
2.1 HEERBEKRE
R oM EARX RS
A,
0= AT A (2)

A A AR B A AL G XE L. A [ADHLRE
JE R A B R P (2 B A 1 R



96 B TR

20184F 7 H

materialllecation

@pm

PR L O [ R (L 5 8 3R 1 0 k7

RUSion]lin€ 100ym

-
@pm

()R, =12. 5pm; (b)) R, =3. 2pm; ()R, =0. 8pm; (AR, =0. 4pm

Fig. 1 Measuring positions of dilution ratio under different roughnesses (a)R,=12. S5pm; (b)R,=3. 2pm; ()R, =0. 8um; ()R, =0. 4pm
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Table 3 Dilution ratio of cladding under different roughnesses

R./pm 0 0> 05 0
25.0 0. 400 0.401 0.401 0.401
12.5 0. 374 0.373 0. 374 0.374

6.3 0. 340 0. 341 0. 341 0. 341
3.2 0.319 0.319 0.319 0.319
1.6 0. 308 0. 308 0. 307 0. 308
0.8 0. 305 0.305 0. 305 0. 305
0.6 0. 306 0.305 0. 305 0. 305
0.4 0. 302 0.302 0. 302 0. 302
0.2 0. 301 0. 301 0. 300 0. 301
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Fig. 2 Functionary mechanism of different roughnesses on cladding dilution ratio (a)roughness of large surface; (b) roughness of small surface
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Fig. 3 EDS spot analysis positions of cladding layer
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Fig. 4 Analysis results of Fe content
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Fig. 6 Corrosion rates of overlay cladding layer under different

roughnesses
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