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The effect of water quenching on the corrosion resistance of AISI304&304L
stainless steel welds
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. ABSTRACT

Sensitization by carbide precipitatior; has great effect on the anodic polarization curves on
AISI stainless steel welds. The sensitization temperature for 304 stainless steel is approxi-
mately 425-870°C. If the cooling rate is sufficient high, chromium carbide will not precipitate
and the material will be super saturated with free carbon. This research aimed at examining
the effect of water quenching on the welds of 304 stainless steel after gas tungsten arc welding
(GTAW). In this investigation, the anodic polarization curves and ASTM262 oxalic acid etch
test were employed to identify the corrosion resistance on air cooled and water quenched
welds. The result showed that the water quenching process significantly improved the capabil-
ity of corrosion resistance both on 304 and 304L stainless steel welds.

Key words: AISI stainless steel, Sensitization, corrosion resistance.
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Fig. 1 Schematic illustration of a grain boundary in sensitized
type 304 stainless steel.
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Table 1. material used
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Fig. 2 The microstructure of the weld metal of 304(air cooling)
after oxalic acid etch test
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Fig. 3 The microstructure of the welds of 304(water quenched)
after oxalic acid etch test
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Fig. 4 ASTM Designation A262 Interdendritic ditches(15)
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Fig. 5 The HAZ microstructure of 304(water quenched) after

the oxalic acid etch test
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Fig. 6 ASTM Designation A262 ditch structure.
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Fig. 7 The HAZ Microstructure of 304 (water quenched ) af-
ter the oxalic acid etch test
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Fig. 8 ASTM Designation A262 dual structure,
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Fig. 9 The HAZ microstructure of 304L (air cooled) after the
oxalic acid etch test
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Fig. 10 The microstructure of base metal of 304(air cooled)
after the oxalic acid etch test
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Fig. 11 The HAZ microstructure of 304(water quenched) af-
ter the oxalic acid etch test(300X)
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Fig. 12 Anodic polarization curves of (a) 304 water quenched
and (b) 304 air cooled
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Fig. 13 The Tafel curve of 304 (air cool ed) at the weld metal
(A), the base metal (B), and the HAZ(C)
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Fig. 14 The Tafel curves of the 304 air cooled and water
quenched base metal
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Fig. 15 The Tafel curve of the water quenched weld metal of
304 and 304L

A ~ i

304 7T £ SHSEERER - AR 2GR » B
Hige A REEE - BRI -
A EEMeEYE o K& » BERKFER » b
B KAl - IREH AR » R SREE IS
AR PR B LR B E B AR - RUAT HAORR
1ESEE D - Ktk 304 T~ §F5 MR < K im SR g BlRE
EeZes SRR MG A o X 304L F 85 SR S B EH
D BTz BRI - W E KR SR R RE
T, 304L 7T &5 S 304 T & .- eSS o

S BER

1. BEE  KTHEET & SN R el R R B5E
B SR 0 Vol. 27 (1995) p4d

2. H.B. Cary, Modern Welding Technology, (A Simon &
Schuster Company, N.J. 1994} p477.

3. Bk RETHBAEMSRERZMHE €1
Vol. 23 (1989) p90 °

Y4



TR HB+Z8H_#M

. BRE - 304 T 8 FSRER IR - SR BRERYIE
Vol.5 (1994) p37 °

. R T HESERM . (BEESE - 516
1992) pl29 °

. 8. Kou, Welding Metallurgy, (John Wiley & Sons, N.
Y.1987) p372.

. C. P. Chou, J. E. Spruiell, E. E. Stansbury and C. D.
Lundin; Chinese Journal of Materials Science, Vol.
18A (1986) p67.

. S. Ahmad, M. L. Mehta, S. K. Saraf, and I. P. Saraswat:
Corrosion, Vol. 41(1985) p363.

. H. Tuthill, and R.E. Avery: Public Work, (Nov. 1994)
p49.

-32-

10.

11.

12.

13.

14.

15.

EBg8TE6H

A.P. Majidi and M. A. Streicher: Corrosion, Vol.40
(Aug. 1984) p393.

K. Tanno, H. Yashiro, Y. Kawamura, K. Umegai, and
N. Kumagai: Corrosion, Vol.49 (April 1993) p319.
R.Pascali, A. Benvenuti, and D. Wenger: Corrosion,
Vol.40 (Jan. 1984) p2l.

Rek BRE B 2AHEEMEHLER -
L THMF » Vol. 5 (1993) p65 °

MEE  JIEE  BLERKWEREMGIT -
1L THE i > Vol. 5 (1993) p53 °

ASTM Designation: A262-93A, Standard Practices for
Detecting Susceptibility to Intergranular Attack in Aus-

tenitic Stainless Steels.



	page1
	page2
	page3
	page4
	page5
	page6
	page7

