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ABSTRACT 304 stainless steels with different Al content were warm-rolled and subsequently solution-
treated. The microstructure, phase constituent and composition of the alloys were characterized by
means of OM, XRD and EPMA. The results show that black ferrite phase with shapes as strips, short rod
and some granular-like distribute throughout the white austenite matrix; The majority of Al dissolves in the
matrix, while there exist precipitates of AIN and other black-phases. The hardness and corrosion resis-
tance of the steels increase gradually with the increasing rolling temperature, and their break elongation
reaches about 47%. The deformation capacity of the steels is greatly improved and the tensile strength of
the steel with 1% (mass fraction)Al achieves to 766 MPa. The fracture surfaces exhibit large and small
dimples with size of 5~15 ym and <5 um, respectively. The fracture models are similar and belong to duc-
tile fracture. By the same rolling temperature the steel with 1.5% Al has better corrosion resistance perfor-
mance.
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Table 1 Composition analysis of the experimental alloys (%, mass fraction)
Steel Al Cr Ni Mn Si C Fe
1 1.0 17.82 8.91 1.98 0.99 0.08 Bal.
2 1.5 17.10 8.55 1.90 0.95 0.08 Bal.
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Fig.1 OM images of the alloy with the content of 1%Al at
different rolling temperatures (a) 550°C ; (b) 600°C ;
(c) 650°C
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Fig.2 OM images and XRD pattern of the alloy with the content of 1.5% Al at different rolling tempera-
tures (a) 550°C; (b) 600°C; (c) 650°C; (d) XRD
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Fig.3 EPMA and elemental distribution of the warm-rolled 304 alloys with the contents of 1%Al (a) and
1.5%Al (b)
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Table 2 Ferrite content and average grain size of the 304
alloys with 1.5%Al at different warm-rolled tem-
peratures

Temperature / ‘C Ferrite / %  Average grain size / um

550 21.0 14.61
600 18.4 18.89
650 14.1 25.48

R 3T 1%ALK 304 AEIIA R LA L N Bk R 1A &
AL R
Table 3 Ferrite content and average grain size of the 304
alloys with 1% Al at different warm-rolled tem-
peratures

Temperature / ‘C Ferrite/ %  Average grain size / yum

550 8.5 21.05
600 6.3 22.27
650 4.0 2491

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.4 Hardness and elongation of the 304 stainless steel at
different rolling temperatures (%, mass fraction)
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Fig.5 The tensile stress-strain curves, yield strength and
tensile strength of the 304 stainless steel at differ-

ent rolling temperatures (% , mass fraction) (a)

stress- strain curves; (b) yield strength and tensile
strength

Iy XIRAFAE — Le~FIH I S By, 1 B I RS 8 91
MG MIE 6a~cr, AT LML 2K/ & B8R
MTEAS BRI, WA KLU W 2 &, #8 T
WE WA, SRR TERE JEM K EA Y, 5
4 &5 FARFRE . I 6d~f 1, W 3 I [ 32 22
RPN M5, HIR RO, KRR e kL T
SRAMHIRR LR, BUAN IR L RE 1 0k o
2.3 M@ i e

AN TRV AL AR B2 T P A B 25 8 1K) 304 AN B 0 1) T
JE kSR A5 R A 7 o, AT HY PR AR R
TR i I 5 o o 2 408 I A 6L o) P2 PO P s T 38 e
A%, FEAR [ AL B L N, 4055 5N 1.5%(1 304 A5
B BAG B TS o 18] JE5 o e, =il B2 T
T 43 1) 0.307.0.302 F10.237 g/m?-h. i (8] )5
TR HR T ORI G ONT i B AL 7 BB 3 R SR
T ALTCER NN 2 A ERR 3 AR R T 18, A8 Ji SR ) B
B IRARH G A B 1 XU AL, B FU R B Bk 3 44
A B P AR 1) ST REAR T B — B IR B S T e, (45
BT AEBRZ AR P O HIOHE =R AR B R A pR s A
HE G A", L, o S B R A 2 e i A



180 7ok WE R R 31

6 A [FIELIIE E 304 ANEA SR 1T 135
Fig.6 Tensile fracture morphologies of the 304 stainless steel at different rolling temperatures (a) 1%
Al+550°C; (b) 1%A1+600C; (c) 1%A1+650°C; (d) 1.5%Al+550C; (e) 1.5%Al1+600°C; (f)
1.5%Al1+650°C
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