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Effects on Corrosion Resistance of Metastable Austenitic Stainless
Steel under Different Phase Transitions

LI Wenjun,ZHANG Yongzheng, XU Shuiguo
(Zhejiang Qingji Centrifuge Manufacturing Ind. Co. , Ltd. ,Hangzhou 311401, China)

Abstract ; Based on the condition of austenitic stainless steel with phase transformation and easy corrosion during cold
machining and heat treatment process, the phase transformation of austenitic stainless steel during cold machining and
heat treatment process was proved, and the effects on corrosion resistance of metastable austenitic stainless of different
metallurgical structures was verified by the experiment. Mechanism of martensitic and ¢ phase transformation was
verified by sample preparation under cold machining, high temperature tempering, metallographic analysis, observation
under SEM and energy spectrum analysis. The corrosion resistance of the material under the existence of martensitic and
o phase was compared by the metallographic corrosion experiment. The results show that martensitic which is produced
under cold machining reduces the corrosion resistance of the material to a certain extent, while the effect of the ¢ phase

which is produced under high temperature tempering on corrosion resistance of the material is more obvious.
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Figure 1 Macroscopic comparison of corrosion
strain hardening and non-strain hardening
stainless steel plate after corrosion

I35 2 AR EATITIE MO, AT
JR FHEKARM 30 s, R4 AH B T W%, b Tl E
AR T B AR LU 28 AR, WA R S
AR RAE S L A T W, JF B BB 0 #T .

TERfE 55 A I, %) Bk 2 il B i AT
RORE e iRE AT 4T B8 900, AR 4 B K AR E GB/T
4334-2008 MLSE , 75 o 5 70 K 10% B R R ¥ U v ik
FAE MRS . BR)r%: O 100 ¢ /54 GB/T
9854 ML AL R A T+ 900 mL ZE IR /K 5 2 1 1K
T RO 10% F R . QR ik
FEVEBAIM , AN NSNS 59 A S [0, (8 A B
5380 10% ()RR O30 FRL IR, 1R T v R it 52
20 ~50 C, RFA T, FHZARRKBEE T
@TERCRARECH 200 ~ 500 A5 149 4 A0 i BE T~ M4
R A i R
2 HBWERSITiIE
2.1 AERNREAFRAROESBAR S

2 IR 2 mm NG AR E ik 5 R R T JE



[#igs& - iR - HHX]

TR, F : AABENTRSRE AN FENNE R0 - 79 -

WBRIURE . A0 W T WSS, I 5k 1L ) Y
304 ANEENA FL U T I RO, IR ) 304 R
S T A S R T el A A R R LI 2,

(a) AR AZAEEANAR T s 119641 (200 £ )

(b) BASAEEIRRE 1) (K840 (200 45 )

B2 pEifehRp%iEie
ARG AR JG 2 AR AT I
Figure 2 Metallurgical structure comparison of
corrosion strain hardening and non-strain

hardening stainless steel plate after corrosion

A 304 7 AR Ko A 7 A8 E A 14T ek 4 A S 8 v AT LA
i, S AR A AEAE — B IR 304 REBINT
rm [ PR R T, (H R AR IF A AR W i, AR
Ji ol s i S PP e S5 R, B IR I A A AR X A5
BT A B T Re A P 55, B R I HKAR Ak
TARER LN

2 20 10 mm x 10 mm x 10 mm A5 403830 ¥E 4 4
WG N WS A N B 3 iR, 304 REEN
TER 285 1 A AR b AR B 0928 A 501 o A EAT
e U [ KA PR 25 AR Al S, O BRI R
BZHTHLR

R TR E A TR ] K1 304 RN 4 AL 2L
B EF R, R (] sk 304 A4S AR B AR il s 3R
FEZEF 4 B T S #8B% ( scanning electran microscope,

T s .lcc\‘\-
) ’;\" \\\\ngu ,»i

s ISR
s il ') | ¢4

B 5 S STk N

.'..v,,:f.,;féa,;., o2 /L«'v,ww“

Y R T e g oh Oy
T DAY e i A e 1
LN el

ok s 5 T
il N

e

(a) R F oK A (500 i)

(b) il [l K AL 3R (R AH (500 £ )

A3 FRHEMARRZTZHEEI KA
SR L =R P
Figure 3  Metallurgical structure comparison
of high-temperature tempered and

non-tempered stainless steel block
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Figure 4 SEM image of non-tempered stainless steel
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Figure 6 Metallurgical structure of non-tempered
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stainless steel corroded by oxalic acid (500 times)
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Figure 5 SEM image of high-temperature

tempered stainless steel
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Figure 7 Metallurgical structure of high-
temperature tempered stainless steel (304 )
corroded by oxalic acid (500 times)
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