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Table 1 Compositions of 304L steel and weld materials (wt% )

C Mn Si S P Cr Ni Mo

304L 0.030 1.46 0.44 0.009 0.023 18.14 9.67
Weld materials 0.017 1.52 0.42 0.011 0.021 19.30 10.10 0.17

LW h NiSO,-6H,0 25g/L, NaH,PO, - H,0 20 ~ 30g/L, NaAc 16g/L, CH; (OH)
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Fig.1 Schematic of specimens for SCC
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Table 2 Phosphorus content in coating and corrosion potential

NaH, PO, *H,0 in bath P content in coating Corrosion
(g/L) (wt%) potential(mV)
1 20 7.1 - 398
2 22 8.2 - 385
3 24 96 377
4 26 10.5 -371
5 28 11.0 -360
6 30 12.0 - 355
7 304L Substrat - 396
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FOR AR, I R, AR, —BRIERT . ERA B RIE, g
Y BRAR ST , 16 IR B AR T 2R b Rt B0 JB6 okt el 30 2 B AR K, 2R GRS VT BB AR S A ok,
RXHE R BB A RIE MRS TES SR, AR EERNBRSTEN 8.2w%,
3.2 SSRTRBLRE

FRIRBEERBEY 2%MgC, WP SSRTERRE 3, NEARERE, HE%
BEBEMAENE R WA BB RN 7 B R 88t 304L B 57— &, (H XT3 F ik
BENABBIEBRER. XTEROTEELEE, BEMEMERE 2%, ik
R ERN 36.8%, ARIBPAFEZELETEIER, AE - FHRERE-E NG &
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Table 3 Results of SSRT of 304L. Welded specimens in boilding 42% MgCl, solution

Soec Envi Maximum Yielding 5(%) Time to Oscc | Osec |
t

pecimen vironmen stress(MPa) | stress(MPa) ? fracture(h) | (%) | (%)

Without coating | - air 396 190 36.8 12.88

Without coating 133 133 2.1 0.93 92.7)| 66.4
42% MgCl,

Wholly coated ] 197 191 5.3 1.87 85.6 | 50.2

solution
Partially coated 195 187 4.9 1.70 86.7 | 50.8

WOt E—BIEL T R R, JLMEAMEZ SSRT B R, KA EHRMAR, B
EERH, DERELMEBRIIRMTE(E 22), HFERJNET - AHEENRE, R
SARBEFEMEEA(E 2b), PO RE, X ERE R (E 2); B TRERVR
BAGERTEEREBRREL (B 24), AA -y B, EEHREERAF AL TH
BEBREEAH, NEGRETERIBL, EREEET B, BENNRAERARNLE.
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Fig.2 SEM fractographs of SSRT specimens in boiling 42% MgCl, solution, (a)transgranular fissuring of
base material, (b) crack originating in base material, (c) ductile fracture of base material, (d)crack o-

riginating from coating.
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Table 4 Results of CLE test for 304L. welded specimens in 5% HCI solution

Speciment Time to fracture (h)
Without coating 115
Wholly coated > 480
Partially coated 113
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Anti-SCC BEHAVIOR OF Ni-P ELECTROLESS COATING
ON 304L STEEL WELDING JOINT

GUAN Kai-shu WANG Xiao-yan WANG Zhi-wen  PAN Ji-ti
( East China University of Science and Technology, Shanghai 200237)

ABSTRACT

The Ni-P electroless coatings with different P contents were prepared by varying the compositions of
electroless plating bath, and the P contents were determined using X-ray energy disperse spectrum. The ef-
fect of Ni-P coating on SCC of 304L steel welding joint in boiling 42% MgCl, solution and in 5% HCI so-
lution at 25°C was investigated by means of slow strain rate tensile test and constant load tensile test. Re-
sults showed that a perfect Ni-P electroless coating could effectively prevent substrate material from SCC at
low stress. Under higher stress(a > g,) or in the presence of defects or cracks in the coating, SCC originat-
ed from defects or cracks in the base material under the coating. The coating did not provide electrochemi-
cal protection to the substrate bacause of the relative relationship of corrosion potentials for the coating and
the substrate.

KEY WORDS Ni-P electroless coating, 304L steel, Welding joint, SCC





