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Abstract Effect of annealing temperature and holding time on the recrystallization behaviour and mechanical proper-
ties of hot rolled stainless steel SUS410L was investigated. Results showed that the hot rolled plate SUS410L did not com-
plete the recrystallization process when annealing temperature was 700 °C and holding time was 480 min. The recrystallizai-
ton completion time for annealing temperatures of 750 °C and 800 °C were 120 min and 30 min respectively, grains gradually
grew bigger after the completion of recrystallization. To avoid the formation of martensite which decreases the elongation of
the material , annealing temperature should not be higher than 800 C. Mechanical properties of the material were closely cor-
related with the recrystallization level. Annealing temperature of 750 °C and holding time of 480 min led to the best compre-
hensive mechanical properties:elongation of 38% , HRB hardness of 67 ,yield strength of 236 MPa and tensile strength of
441 MPa.
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Table 1 Chemical compostion of the hot rolled plate of
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C Si Mn P S Cr N
0.017 0.32 0.23 0.019  0.001 11.96 0.019
1.0
i 1:FCC-A1
0.8f 2:BCC-A2
i 3:HCP-A3
0.7 ey
8 0.6
=
505
® 0.4
0.3
0.2
0.1
- 34
500 600 700 800 900 1000

R EE/C
B 1 % Thermo-Calc I8 /Y SUS410L $RATAH

Fig.1 Phase diagram of steel SUS410L calculated by Thermo-Calc
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Fig.2 Optical micrographs of stainless steel SUS410L : (a) hot rolled, (b) 700 °C,30 min; (c) 700 °C,240 min;(d) 700 C,
480 min; (e) 750 C ,30 min;(f) 750 C,120 min; (g) 750 °C,240 min;(h) 750 °C,480 min; (i) 800°C ,30 min;(j) 800 C,

120 min; (k) 800 °C,240 min and (1) 800 °C ,480 min annealed

S AR EA —B(TE20% ~21.5% ), Y&
JE AT (8] 32 7 2l 480 min B, AE {3 M K R 2 & B
27% (B 3a), Beoh, 2B KIRE K 700 Cot, BE
{5 1R BT E] A 30 min ZEK F 480 min, BEF | JE ARGE B
MPLHRRE SR IBFRIK (B 3(b~d)), 4 5 AL
7#992.5 HRB 468 MPa #1709 MPa F %! 480 min
# 81 HRB 344 MPa #1480 MPa, mi[& 2(b~d)HJ
M1, 7E 700 C{iB A AR [a] B, b4 k3840 F B & 5k
B ROMGBY B, MBS SIS ® SR
AEMAKREREESKARE EA R, (HHS
AR B AL B RO AT 15 IR, BOBE R B 3R B AN B
ANUE R R, T S R U B A AR . {H 4R R B (] 42
F 2 480 min Bf, H THRMILBAICHEHBES, &
BEEH AT RLRAE T B R IE 3R

2B KR BE N 750 C Y, 78 R IR B E] AL 30 min
EKZE 120 min f53 R D IE R LR 20% £
M1 T 24% |, T £F {7 1R AT 18] 4k 22 4% K 2| 480 min

AR o, JE M SR U H B T PR 3 4, 7E 480 min A
KRBT 38% (& 3a), H4h, HiBKIBEHR 750 C
B, B R I B (] %9 REE <, B BE | JEE ARG AN b P oR BE
e RER (B 3(b ~d) ) ,480 min B H AR 43 5| FEAR
7] 67 HRB 236 MPa #1441 MPa, Ri1[& 2(e ~h)AJ
L, 7E 750 CLRE B RRE BIA BT 120 min B, #
BHE T R SITE A R KB B, BORE b3R8 K
B8, MREETEET 120 min 5, # 0 E R F
S0 BT R KAY B, R At Sk 3 R ™ &
ML, BOGE (R RE R E, MR E SEENRFET
K%

243E KB E N 800 C HARIEHTE] N 60 min &,
PR HA 22% o i S4B E KX E] 120 min B,
HEfe SR DU TR AR S 5 35% , 22 5 I AL Y BT i) B 48
JE{ R AR AR (] 3a) . AL, MR KIRE R
800 °C st , BEAT i) f) 2iE K 5 B B A 4 7E 65 HRB /£
G (E3b) ., Ti)E ARk B FPih R B E{~IR 120 min



. 66 - RN

40 %

J# IR 58 BE/MPa

AR AT [B)/min

HRB#E BE{H

60 120
AR IR [E]/min

B3 B KR e RS RELZS SUSAI0L REEH (a) HEMRE  (b) BERE (o) JH ARIRBE AN (d) HTHLRBE R R MR

Fig.3 Effect of annealing temperature and holding time on (a) elongation, (b) hardness, (c¢) yield strength and (d) tensile

strength of hot rolled stainless steel SUS410L
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