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Research on Grain Size Control of 316 Austenitic Stainless
Steel Heavy and Medium Plate Rolling

Yang Xiangqi', Zhuang Ying’, Li Jidong” and Yin Wei’
(1 Lisco Branch Company, Shanxi Taigang Stainless Steel Co. , Ltd. , Linfen 041000;
2 Technology Center, Shanxi Taigang Stainless Steel Co. , Ltd. , Taiyuan 030003 )

Abstract The influence of the status of billet steel, rolling compression ratio, deformation rate per pass on grain of
316 austenitic stainless steel medium plate was done in laboratory. The results explaine that the total compression ratio is
more than 6, the original structure of steel billet has no influence on grain size of hot rolling plate, when the total compres-
sion ratio is more than 6, the homogeneous grain in the whole thickness is obtained in condition of same billet steel heating-

up temperature and deformation rate per pass. But when the total compression ratio is more than 6, the 2 grade and 7 grade
duplex grain are obtained even though the deformation rate per pass is more than 30% , and when the total compression ratio
is less than 10% , the grain is heterogeneous even though the total compression ratio is big enough.
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Fig.1 Macrostructure of 316 steel continuous billet (a) and forging billet (b)
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Table1 Reduction and deformation rate in each pass of
316 stainless steel medium plate

HRIEE A/ mm
R 200 300
R HgEE ETR SRR LEBE ETR TH%E
mm mm % mm mm %
1 170 30 15 255 45 15
2 144 26 15 217 38 15
3 122 22 15 184 33 15
4 104 18 15 156 28 15
5 88 16 15 133 23 15
6 65 13 15 113 20 15
7 58 7 11 96 17 15
8 50 8 14 82 14 15
9 70 12 15
10 59 11 15
11 50 9 18
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Fig.2 Morphology of grain at surface (a) and center (b) of 50 mm plate of steel 316 rolled from 200 mm forged billet by 8 pass
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Table 2 Reduction and deformation
rate in each pass of steel 316 rolled
from 200 forged billet to 50 mm plate
by § pass

.4 HRE/ ETE/ FER/
R mm mm %
1 150 50 25
2 105 45 30
3 75 30 28
4 60 15 20
5 50 10 17 d iﬁ!& S x.f.'l'“\ = ,_il()o_u.m
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i ,)i@]%j({ﬁﬂ‘j’, kﬁ:ﬂzﬂlﬁ/}‘é Fig.3 Morphology of grain at surface (a) and center (b) of S0 mm plate of steel 316

T, (S0 BE R D, B AN T rolled from 300 mm forged billet by 11 pass
R BA B, SR &R
A REE, BERiLEEES
INBIERA B LAE 2 FR ) Skl
FrEg: f e, 76 LU B0 %L H B
TLOAMERAETREHUAZTIE
HERA, MERERS RN
AR Ak SR TE J5 S R FL BB R Pt
T4 Gk, &= £ SR &R
BRI RE .

3 HETERE 316 RENEH
Eif R R e

Fig.4 Morphology of grain at surface (a) and center (b) of 50 mm plate of steel 316
23R B 1 BU P H 300 mm  rolled from 200 mm forged billet by 5 pass
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Table 3 Reduction and deformation rate in each pass of . -
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by 18 pass I 240 60 20
2 180 60 25
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1 276 % 8 4 9 40 30
2 254 2 8 5 66 2% 27
3 229 25 10 6 50 16 2%
4 206 23 10
5 185 21 10
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Fig.5 Morphology of grain at surface (a) and center (b) of 50 mm plate of steel 316
rolled from 300 mm forged billet by 18 pass
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Fig.6 Morphology of grain at surface (a) and center (b) of 50 mm plate of steel 316
rolled from 300 mm forged billet by 6 pass
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