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Effect of Composition and Microstructure on the Pitting Resistance
of 430 Stainless Steel

ZHANG Litao, YANG Yongchao, HAO Wenhui, LIU Yang, WANG Zhibin
(State Key Laboratory of Advanced Stainless Steel of Taiyuan Iron &. Steel (Group) Co., Ltd., Taiyuan 030003, China)
Abstract: To address the issue that the pitting corrosion resistance of commercial 430 stainless steel varies
significantly without systematic clarification on the root cause, cold-rolled 430 stainless steel sheets from four
different steel mills (A, B, C, D) were selected in this study. Their pitting corrosion resistance was sys-
tematically compared using immersion tests, critical pitting temperature (CPT) measurements, and pitting

potential tests, combined with chemical composition and microstructural characterization. This investigation
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not only evaluated the theoretical predictability of the pitting resistance equivalent number (PREN)D, but also
emphasized the decisive role of the actual microstructure on corrosion performance. Results show that A-430SS
exhibits the best pitting corrosion resistance, with the highest average pitting potential (40.7 mV) in 3.5%
NaCl solution and the highest CPT (57.3 “C) in Cl™ solution of mass fraction 50><10°, followed by B-430SS,
while C-430SS and D-430SS show the poorest performance. Although B-430SS possesses the highest PREN
value (17.61) due to its relatively high mass fraction of Cr (16.78%) and N (0.052%), its actual corrosion
resistance 18 not optimal. Microstructural analysis reveals that A-430SS has excellent cleanliness with only 5
type-D inclusions, much lower than 23 in C-430SS and 20 in D-430SS, and a fully recrystallized, uniform
and band-free microstructure, which effectively inhibits pitting nucleation. In contrast, the large number of
inclusions and banded structure caused by incomplete recrystallization in B-430SS greatly weakens its com-
positional advantage of high PREN. This study clarifies that microstructural defects can dominate the pitting
corrosion resistance of commercial 430 stainless steel, invalidating the composition-based PREN prediction,
and provides an important basis for the processing optimization and material selection of high-performance ferritic
stainless steels.

Key Words: 430 stainless steel; pitting; microstructure; critical pitting temperature; pitting resistance

equivalent number; pitting potential
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Tab.1 Main chemical composition (mass fraction) of 430SS from

different manufacturers %

T @e Ws;i wN Wer Ws wp Wnin
A-430SS  0.044 0.35 0.036 16.16 0.002 0.022 0.34
B-430SS  0.046 0.47 0.052 16.78 0.001 0.029 0.55
C-430SS  0.042 0.35 0.035 16.16 0.004 0.038 0.34
D-430SS  0.044 0.31 0.044 16.18 0.002 0.029 0.33
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Tab. 2  Analysis of inclusions in 430SS from different manufacturers
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A-430SS 0 2 0 0 0 1 1 4 1
B-430SS 0 0 2 5 0 4 1 18 3
C-4308s 0 3 0 0 0 0 0 0
D-430SS 0 5 1 0 0 0 1 1
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Fig. 1 Distribution of inclusions in 430SS from different manufacturers

A-430SS BeAR R H 24 B I a2 4
C IRy, F¥R 0. 59, A D AIe PR,
{UH PR 5K 5 B-430SS H i B I A2 in £, 2%
AR I 7 IR, POl el 19, CHEMD 283k
ZREE I B 2 T A-430SS ;5 C-430SS Hr i sle 4
YILABEMD Il &, BRI 0. 59,
AR I E 3R, DRI LY B 234
D-430SS HhideZ il BEMD e W+, BK
Je Wyl 0. 55, KT H I 6 U ; DIy
0. 5%, ARG 1) D I YA 201K . AN
AR Ai A T 5, A-430SS 13 24 4 il e dt
B-430SS K2, C-430SS Fl D-430SS 9 A%
B2, FEAE DI IR T £,
ANTF TR A30SS 1 LAY 45 4H B S A 2L an & 2
Fﬁ/?o X AR B D S AR AL ) R
WEE, BN A-430SS i SR8 S) M de p . AL




CEVEE 226 1)

SRS FISOULZE A2 %ok 430 AN 875 B TR s ol 1 B 1) 532 i ol M) 456 139

J 8 Y, AR ; B-430SS rh iy itk 44 47 1
W, SRR T~99, JF HAF M T 80 %6 g
W3 v FE A B B % R 41 215 C-430SS i
D-430SS H 1 AR A XS ¥ 50, SR R 8. 5 9%, A7
FEA et IR, B AT B-430SS h ™. M
SAHALUN SR AT LI ), A-430SS Hriy ki i
2l B i, C-430SS K 2, D-430SS f1ik Z ,
B-430SS HYA 8 s i e 2% o

100 pwm
(a) A-430SSHY EARZLLUVNEREE R (b) B-430SSHY S ANZHLUNER S R

100 pm

. ‘2 100 um
(c) C-430SSHY A AHEHZUMAREE R, (d) D-430SSHY 4 AHZH B 445

B2 A K A30SS (14 AR SO A 25
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Tab.3 Summary of chemical composition, PREN, and pitting resistance parameters of 430SS from different manufacturers

. . I 5 il EE CPT/C
FEbh we/ % /% PREN P kLA /mV . .
50X107°CL 100X107°Cl 500107 Cl
A-430SS 16.16 0.036 16.74 40.7 57.3 45.9 21.6
B-430SS 16.78 0.052 17.61 29.4 44.7 39.7 20.4
C-4308S 16.16 0.035 16.72 215 34.2 30.7 18.6
D-430SS 16.18 0.044 16.88 19.2 31.3 29.7 18.1
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