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Effect of Solution Temperature on Microstructure and Properties of
Super Austenitic Stainless Steel 022 Cr24Nil7Mo5SMn6NbN
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Abstract The tested super austenitic stainless steel 022Cr24Nil7TMoSMn6NbN (/% : 0. 028C, 0.33Si, 6.21Mn,
24.93Cr, 17.03Ni, 4.24Mo, 0.45N) is melted by 1 t non vacuum induction furnace and electroslag remelting process,
and rolled into ®40 mm bar after ®360 mm electroslage ingot forging. The microstructure, pitting corrosion resistance and
mechanical properties of the steel as hot-rolled ( end rolling at 1000 °C, WC) and after solution at 1 070 ~ 1 180 C are
studied. The tested results show that with the increases of solution temperature, the grain size of steel gradually grows, the
strength of steel decrease and the plasticity increases,and the pitting corrosion resistance improves. Uniform structure, bet-
ter pitting corrosion resistance and good mechanical properties of steel are obtained by solid solution at 1 120 C.
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Table 1 Chemical composition of tested steel 022Cr24Nil7MoSMn6NbN / %

4541 0701 100,1 1201 150,1 180 C {4 C

Mn P S Cr Ni Mo  Nb N 0

830 min, K¥. HHB ASTM G48-2011({f

0.028 0.33 6.21 0.016 0.001 24.93 17.03 4.24 0.02 0.45 0.001 6




SR EEAE . [ VIR R B RS 54 022C124Ni17MoSMn6NbN 28 21 F44: b B i) - 83 -

& (b)

(d)1120%C (e) 1150 C

B 1 5L (a) F11070 ~ 1180 CREFE(D) ~ (£) fy 022C24Nil17MoSMn6NbN #4940 21T 54
Fig. 1  Strueture morphology of 022Cr24Nil7MoSMn6NbN steel as hot rolled (a) and after solution at 1 070 ~1 180 °C (b) ~ (f)
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Table 2 Pitting corrosion performance as hot rolled and af-
ter solution at 1070 ~1 180 °C of 022Cr24Nil7Mo5Mn6NbN

steel
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Fig.2  Effect of solution temperature on (a) tensile strength R,; (b) yield strength R,,; (c) elongation at rupture A of

022Cr24Ni17MoSMn6NbN steel
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Table 3 Mechanical properties of 022Cr24Nil7Mo5Mn6NbN steel as hot
rolled and after solution at 1070 ~1 180 °C

UAERIE  EIRGRIE WO BrE shdishs

KEIEFEM B H Cr Mo 540K, H BT Z (R,)/MPa (Ry,)/MPa K%/% 4i%/% ]
TR A B AR A R B B p B ™ . T AL 921 583 48.5  76.0 152
1070 CA#i 30 min 915 549 4.5 60.0 66
1120 CLL EFEHHEFE, o FIEZL2FE 1 100 4L 30 min 875 468 55.0  78.0 299
, 20 C {18 30 min 820 26 60.0 8.0 299
Vo AL WA T A A REBEAT o i 150 C A4 30 min 810 ;92 64.0  80.0 :299
2.3  [EEIEEEXT H R R A R 1 180 “C 454 30 min 804 392 64.5 82. 1 >299

B 2 ik 3 Al AL, AORHFERRELS )
56 B2 1 T ¥ 2 , BB [ IR BE Y T, bR G R
BE W RET R (H 2B B BT

ANAEL 120 C LA IRLEE [P I , B HAH X 56
RO, SO 5 B2 2 Al B8R I 7E D 120 C 1A
R BE PR, BT A A [ i B R A e R
BE FF S SR BE R , SO BEAR LB/ o

T 022Cr24Nil7Mo5Mn6NbN 44 #4%(, 7K ¥ & 1Y
ArkiLBE 551 070 °C [ 3 25189 fobr BE A 22 A K, B
FABCER B B> T°1 070 C [, (HH 3R BE AN AR 3
Ho EZFE N - MAEL GG AR BIEARTE , A
BRI 7 A T AE AL, 5 B AR R 3h 3
(] 52 £ 27, LA R B KC , A ) i 2 o, L PR 45 A 4
LB FURLAKR , ShB B Z AL B TR,
RRAEFSFEE ;2L 070 CFEE R AR Tk
SHEERAL, BT H AR L BIBOR , (H58 BEAKIH
AwnshsEEHA,
2.4 HFRIE

MELH S5 R R T, LK Y 25 B0 R 8 BE I i
1070 ~ 1 100 C [ ¥ 254 B4 e A5 B2 AR %o EL AR 20 /DS,
5 BERER (L U 0 5 B B — WO, s PR RE N

&M

(1] fEsat, AER1, oA, 45, BEFEE & 254SMO g8 f 4
PEREAYREMILT]. BPBHAAEHEE AR, 2012, 41(12) : 173-176.

[2] S, ZEeed, i, &5 Wb HxT 254SMO AL 1k
ok PERE M [ )], MR b B, 2014, 35(5); 92-
96.

[3] £ &, kM, Dmi, 5. Pt 254SMO B (ARG
M PERERERI ], AT TF, 2014,43(20) : 170-172.

[4] % 30, BRigiE, BEFETE, 95 RO g | RS H
S31254 frihAEnyEemg[ 1], 4 EEAEEE, 2014, 39(11) ; 72-77.

[5] % #, 9 W, £ & BHERKESSEREETTYRGE
FIAYRCALAL[ D], FORHAALPRAER, 2015, 36(4) :232-238.

(6] & #i, 3% M, T H, % BUAREREHEREER
f801]. &%k, 2017, 52(10) ; 72-77.

(7] 3k &, B 45, & %, %.1020 CHRLEM FRERE
A 2548MO b B AEFIE L], i Bk, 2017,38(4) .
832-836.

[8] moEtls, FLIMG, sRAA, 45 Brali g Bk 654SMO AT
S EHAE THI]. ek, 2018, 53(8) ; 83-89.

AU RE R ] 4RZEER 5 1 150 CHA1 180 C EWEZS
B e S 1 s 1 BB TR A5 18 ol B, L R REL
KR BERAR ;1 120 CERASHMALR S, K
AHTE R AR i AU RE REE B ) E R
5o LRa 5 B TR AR, 45 % i Tl 55 1 B 25K
FEA , PELIK Ve 25 B0 L 2000 2 — et PR s 5 0t
4 i FE5 ol P B A s PR BB SR ™A, RN 120 C
7 022Cx24Ni17Mo5Mn6NbN A1} i B 1 Y JL B o
3 &g

(1)022Cr24Nil7MoSMn6NbN 4K (g [ 375 5L F2F i
F1 100 CAf, HF o HEE S F oA, 0 5 R R4
ER, A E SRR YEBRES T
1120 CH, A E# o R, Sk KR .

(2) M B %R % & F 1120 € #,
022Cr24Ni17Mo5Mn6NbN £ Fy i 5 85 b M RE A 5 o

(3) BB EFE, 022Cr24Nil 7Mo5Mn6NbN
PSR BE T, AR

(4) 25590 1 4 28 Tk g ok BB A ) 2 MR BB %
J€,1120 C 3} 022Cr24Nil7TMoSMn6NbN 47 i) £ £
[ 7R BE

[9] skfA, A, FlEE, & BIARERER 654SMO
FEHEELT]. eI AER, 2019, 31(2) :132-144,

[10] AP, IR S31254 AGHH9 [ Ak B B 40 — M AT Y
B[ J]. 4Rk, 2020, 41(4) . 71-74.

[11] £, PRk BRBRIKERSEHGSE BT HRI]. &
T T, 2020, 49(12); 1-5.

[12] Pk, Wi, REFEF, % SR EE A 00Ci20Ni25Mo6 Cu3
AR AU ML RRI [ T]. BIBRATSE2ESE, 2018, 30(9)
741-746.

ok £ (1989-) , 5, Wi+ (2014 4F K22k 2%) , TR IW, 2011
FRERF (AR Bk SR T R
E-mail ; shiyongxin198902@ 126. com

Wk H 9 :2021-07-23



