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Effects of Grain Size and Phase on Corrosion Resistance and Mechanical
Properties of AISI 304 and AISI 430 Alloys
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The aim of this work is to investigate effects of grain size and phase on the corrosion
resistance and mechanical properties of commercial austenitic AISI 304 alloy and ferritic
AISI 430 alloy that have been treated at high temperature.

The grain growth rate of the ferritic alloy is higher than that of the austenitic alloy
with heat treatment. The mechanical strengths of the alloys decreased, but the anodic polari-
zation behaviors were improved with an increase in the grain size. The effects of the grain
size and the phase on stress corrosion cracking and hydrogen embrittlement behavior were

evaluated and discussed as well.
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Table 1. Chemical Compositions of the Stainless
Steel Specimens(w/0)

Specimen] C Cr Ni Mo Mn Si P S5 Fe
AISI 304(0.03 17.95 7.91 0.25 1.25 042 0.01 0.03 Bal
i\ISI 430(0.06 17.31 tr. tr. 0.13 042 0.015 0.03 B;l].J
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T Thickness —----).90
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L Overall length - 110.00
D Length of reduced section 3,60
B Length of grip section — 3.65
G Gauge length ---r—--emen 27.50
S Width of grip section --rews--smmmmmmmeesneoeee 14.05
(b)
Fig.1. Schematic diagram of (a) the scc test

cell and (b) the tensile specimen(D : mm)
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Photo. 1. Microstructures of AISI 304 alloys *
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Photo. 2. Microstructures of AlSI 430 alloys : (a) as-received, (b) 1100TC, 10min + 900
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Table 2. Grain Size and Mechanical Properties of the Stainless Steel Specimens

Specimen Heat Aver.age Grain Y S.’ U T S Elongation
Treatment Size(um) (kg /mm2) (kg/mm?) (%)
AISI 304A| As-received 30 36.9 738 61.6
AISI 304B| 1100C-10min 58 29.8 69.2 62.1
AAISI 304C| 1100C-1hr 94 276 67.8 64.0
AISI 304D| 1100C-3hr 121 264 67.1 63.1
AISI 430A| As-received 14 30.1 525 235
AISI 430B| 1100C-10min 44 264 43.1 225
+900C-30min
AISI 430C| 1100C-2hr 185 241 410 20.1
+900C-30min
AIS] 430D 1100C-3hr 247 223 405 215
+900T-30min
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Fig. 2. Effect of grain size on the anodic polariza-
tion behaviors of AISI 304 alioys in deaerated
0.5N NaCl+1N H,S0, at 30C

(* . average grain size)

—— 247u*
08 -—-185u*

@™ 04t
QO
&
-
o 00
~04 F
i . L A
10¢ 103 104 105

Current Density, uA/crt

Fig. 3. Effect of grain size on the anodic polariza-
tion behaviors of AISI 430 alloys in deaerated
0.5N NaCl+ 1N H,S04 at 30T
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Table 3. Fracture Time(T;) and Loss of Fracture Time(Ly) with Grain Growth

. Fracture Time(min) . .
Specimen S : ATi(air—sce) (min) L, %
m awr m scc

AISI 3044 550 105 —445 81

AISI 304B 531 90 —441 83

AISI 304C 518 68 ~ 450 87

CAISL 34D | 501 47 — 454 91

ATy ~49 —58 +9 +10

AISI 430A 184 122 —62 34

AISI 430B 167 116 ~51 31

AISI 430C 150 110 —40 I

| AISI 430D 137 108 —29 21

N —47 14 +33 —13
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Photo. 3. SEM-fractographs of experimental alloys strained at 4.41X10 °cm/sec in
boiling 42% MgCl, solution ; (a) 30um and (b) 121um(AISI 304 alloys), (c) 14pm
and (d) 247 um (AISI 430 alloys)

(a} (b}

Photo. 4 Optical micrographs on the cross section of AISI 430 alloys undergoing stress
corrosion in boiling 42% MgCl, solution; (a) 14um, (b) 247um
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