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Effect of Holding in Mushy Zone on Precipitation Behavior of
Cri8MnI8N Austenitic Stainless Steel

CAO Rong, JIN Qinglin, LI Shenglin, GU Hangzhen
(College of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: CrI8MnI8N austenitic stainless steel was prepared by the nitriding process of melting holding in mushy zone.
The effect of melting holding in mushy zone on nitrogen content and microstructure of CrlI8MnI8N alloy was studied. The
results show that the nitrogen content in the ingot increases from 0.161% to 0.384 with the increase of holding time in
mushy zone when nitrogen pressure is 0.1 MPa, while the porosity decreases from 3.69% to 3.25%. With the increase of
nitrogen content, the volume fraction of austenite structure increases gradually, ferrite and a phase decrease gradually, and

when nitrogen content is 0.279%, the nucleation of a phase is completely inhibited.
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Fig.l Schematic diagram ofthe experimental process
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Fig.2 Effect ofholding time in mushy zone on the nitrogen content and porosity of Cri8MnI8N alloy
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Fig.4 Microstructure of CrlBMnI8N alloy with different nitrogen content

Nieg=pctNi+0.31pctMn+22pctC+14.2pctN+pctCu
Creg=pctCr+l .37pctMo+l .5pctSi+2pctNb+3pctTi
FHEIS I B RS AP RLAEE I = FAREE G
BIRAH F & et it ek 2R AR BB RIE YRR W4
PR SRR AR B SN AR BB AR L+8 Yy
S BRT RR R R A A S S AR O LR AR i
FN 58 (5] 2 21 1 4 B AR 2H 2H B0 BREC AR SR 4R 7
MR EZHH:
MEBEATELHNE » IR GO
WA ORGSR 3G 1 BEER A4 ZH L2 i Sk 22 A4
2R D o IR P SRR B AT S NE R
SRR IERY B A AT IR HU T
TEEHEEE o R RIEFRDEHE RIS
E BB B DAHRAE A Bk B2 AR IR s T ROR
AT AR SR AF B R TR R AR ERIEAZ FHRIERAE
—iE TP RE BRI ATHIIEAS o HEAE (ORI [R] B 50
0, i SN AR ol B B AR et i [ 2k 2R A4 PR K R IEE
AT — R RS o T - [Ei EIEN

SRFUH B ARTRETTR - Sl B IISEERNK
RIBETHYE I - 245 &K F]0.384%I)
PR/ DER BRI SRAT B 2 LR AR

TR OMBTIPZ S KRS S1EFRIT
FRSRM - fEEDE [ S T 23R CrAIMogEfe it 711
et [EIEF R oM~ E T NITER AT L cHETER
PR XA ST ARG HIF M SRS HT
KAt AR A A B A SN - BRER AR [ kR AR
ERAEACO/ T SR mi A EHESE - B ke Y HEH R
TERRITZRCr fEEAES T i & 5 - RIS
(8] fRoR A AR o St S 2 ERE,.Cra8s
JEET o« BAZHTAFIZEM: - ZXIHEE o « HHE{EE/YH
SRHIAEAZ 22X - FE =T DA 71 » i
FHAR B [B] ol - BLad SN S TP Ry B R AR 20
it T RERVER - A 2FEET Cria oy et u
DIERRRE - T s BB AR BN = AR
e 2 Crif B2 > NSRBI [R] A AR
NERIIYE SR e =A== NI G liNj5e 3



+ 448

=it

(1) 7E0.1 MPary &/t /J AR
(TS EL S, T2 CrI8MNIBN BLES (A R34 - 45
ST S (R R B B
& SFLESR

(2) bt S WA 5 B ER AR R AU 05
WERTI SRE AR TR ORI BHI A
SRS - R

(3) AEKG I SRR b 2 (AL ) a ke
SAEENY FUHIAAZ » 33~ T DJFHER
FoT

E BN

[1] Qin F M, Li Y J, Zhao X D, et al. Effect of Nitrogen Content on
Precipitation Behavior and Mechanical Properties of MnI8CrI8N
Austenitic Stainless Steel [J]. Acta Metallurgica Sinica, 201 & 54
(1): 55-64.

[2] Shi F, Wang L J, Cui W F, et al. Precipitation kinetics of CrN in
high nitrogen austenitic stainless steel [J]. Journal of Iron & Steel
Research International, 2008, 15(6):72-77.

[3] Lee T H, Kim S J, Jung Y C. Crystallographic details of
precipitates in Fe- 22Cr- 21Ni- 6Mo- (N) superaustenitic stainless
steels aged at 900 °C[J]. Metallurgical & Materials Transactions A,

FOUNDRY TECHNOLOGY

[4]

[5]

(6]

[

[8]

[9

[10]

[11]

Vol.40 No.05
May. 2019

2000,31(7): 1713-1723.

Terada M, Saiki M, Costa |, et al. Microstructure and intergranular

corrosion of the austenitic stainless steel 1.497 0 [J]. Journal of
Nuclear Materials, 2006, 358(1):40-46.

Voice W E, Faulkner R G. The discontinuous precipitation of M 23

C 6 in Nimonic 80 A [J]. Journal of Materials Science, 1987, 22
(12):4221-4232.

Kikuchi M, Kajihara M, Choi S K. Cellular precipitation involving
both substitutional and interstitial solutes: Cellular precipitation of

CrN in Cr-Ni austenitic steels[J]. Materials Science & Engineering

A, 1991, 146(1-2):131-150.

Berns H, Gavriljuk V, Riedner S. High Interstitial Stainless

Austenitic Steels [M]. Berlin: Springer- Heidelberg, 2013.

Fang F, Li J Y, Wang Y D. Solidification mode and microstructure

ofnitrogenous stainless steels [J]. Journal of University of Science

& Technology Beijing, 2014, 36(11): 1490-1496.

Chun E J, Baba H, Nishimoto K, et al. Precipitation of sigma and

chi phases in 3-ferrite of Type 316FR weld metals [J]. Materials

Characterization, 2013, 86(1):152-166.
Lee T H, Oh C S, Kim S J. Effects of nitrogen on

deformation-induced martensitic transformation in metastable

austenitic Fe-18Cr-10Mn-N steels [J]. Scripta Materialia, 200& 58

(2):110-113.

Suutala N. Effect of solidification conditions on the solidification

mode in austenitic stainless steels[] ]. Metallurgical Transactions A,
1983, 14(1):191-197.

20194 (535 HOR) ZMEETT B

(FFERR) H08 - BT 19794FAIT - FEEGIEEST] - ERSMNAHERTT - BENIRE R

= 1 52-64,FHINE1T5 + M855, th[E A TS 1 ISSN1000-8365/CN61 —1134/TG:
TRIESERE ¢ IREE N MESE U A Se RO R ~ NROR ~ AP E B 250 RS S 1%
o EIEREEE - I e SRS U BRI RIS DSOS RIS - B IR - OIS

SR E RIS ROR
EEEE

IRIGWTE ~ LZROR ~ AP HOR ~ Ffiisid ~ SRR~ SCARELECR - #hRie

P~ BOETIF & SORMRR SR E AR ~ ORI ~ N SBEYLINRER - 5 B %S %
FATZ FENSMEFER - BUHEERT > S SR Rl Ry o g ~ B3] R 0

(G NIafEE

JTETERD TISSR SRR - SRS AR - PVABEIG A - FAORIRE ~ ARII(LES DL
PRI ~ B EZ L ~ P RECEMRE

TR

THM RS T B - WA DUE RS ROR A ST 1] - 241281 - FHIENT18IT » P RE
2167C (FHHBL) - #ES5 BH2525C - Tiﬁﬁ%i%ﬁﬁ o PIEEE - A FHENTS36HKD, 224
I i

A32HKDO
VAN EEHEMN18IFE T 0 421635
FRITILER
A R EET R R AR T AT
JK“=- 3700 0235 0920 0091 309
FrtT hE LR TI 2 A BN 1T

ML © PE2TH S ERIRE S S PE L H T K 608(

Bt & A 0 IG5 HIG/ZHE : 029-83222071
gk - www.zhuzaojishu.net E-mail

ey

=4E

(710048)

[E]

P EH—FE B RsE

zzjsyz@vip.163.com


%25e7%25bd%2591%25e5%259d%2580%25ef%25bc%259awww.zhuzaojishu.net
mailto:zzjsyz@vip.163.com

