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Exploitation of 10Cr21Mnl16NiN Stainless Steel Wire with
High Manganese and High Nitrogen
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(1 Special Steel Research Institute of Ruipu Technology Group, Lishui 323900;
2 Zhejiang Jiuli Hi-Tech Metals Co Ltd, Huzhou 313000)

Abstract The production process of steel 10Cr21Mn16NiN wire rod, including composition design, principle of in-
creasing nitrogen, smelting process, rolling and solution process, precipitation of Cr,N phase is introduced. A 30 t AOD
furnace is used for refining, blown nitrogen to increase nitrogen in steel water, and added manganese nitride at the later
stage of refining. The surface quality of wire rod is ensured and the problem of central shrinkage is solved by adopting 1 240
C heating and controlled rolling and cooling in the process. The solution temperature should be controlled at 1 100 °C and
cooled quickly after holding for 30 min to prevent the precipitation of Cr,N phase. The 10Cr21Mnl16NiN stainless steel wire

rod with excellent surface quality and performance has been successfully produced.
Material Index Steel 10C:21Mnl6NiN, Wire Product, Composition, Rolling, Solid Solution, Cr,N Phase

10C21Mnl6NiN J& T H4 = AR RGN,
HEABRMEREMBGWEYE, W BEE 5HMmE
B GB4N — 0k B T - 1 0 it A ok S P B, BT A
FFERTRBEA. D WM RSN SRR
#Flh. BRRERERPHE SRR 0. 4% B 7]
FABARKEREN, ESERENE, AER
RREBRVR. THRIBEATERREREN.
AR—FERMBRIRETE RTE, B RE KRN EE
IR 30 1% RA BEERER, BRRRE, EH
ABEREWGBHERDNY, [, ZRRR RN
FEVERE, BB R R ER . 4t 2B K AT BT
R ESAESERBEmE",
1 gisrigit

£F%F 10Cr21 Mn16NIN =48 R B G 14K R 45 4R 59
RSy veit, B AT E A INEE MR R SR
fERMERATREREAEN, Hr= MR #%
HEEEBRSEIAFTH, (1) RARKERER
HIBE R, MBS R MA ST E, e L EE
XA FABR; Q) AMBERE, TRENAKER

FMFEREUAENAER, ANBREAR, ZiR8HE
ANBRFAEYRITAMNEMS TIENETE;
) BB I ERG, B B EIT B Fr
MR, RERAG ETHHEFEHm T
ARFEA,

TREESHBRNAERYHARZN, BIEL T
EVRARKAAMKREHRNEES , BHEE
BRI AR S & (Ni ) Mg S B (Cr,) , M1 E
HEEWASARSEHNEERE  RBEZRITE
HEELE[CrIARISE[N]NWARNB L, B &
LR Schaeffler HF5T R4 H AT B B, BTATER T
Schaeffler B, J5 3% Hull Xt H#47 THBEM%E,
EEERTRAMAFENALANER, ARARENG
B BT R AL T HIRKE , e A M B L, A
REIRE B C IR 4, BhAS RO 2 Ni, =Cr,, -8,
BIEEHRSE SR Crl R LRI NI I HAR R .
Cr,,=Cr+1.5Mo +1.5W +0.48Si +2.3V +1.75Nb +

2.5A1 (1)
Ni_, =Ni + Co +0.1Mn -0.01Mn’ + 18N +30C  (2)



F3M

TEERSE SR AT M 10C21Mnl6NiN LA FF & <43 -

RURBREE B A€ RINEM, Hi3 08
ALFREEHATEE, TZNASERLYH
Fribe ARERKEH, B/ES BN E Bal-
achandran 2K/ .

[N]=-0.88{C] +0.046[ Cr] —00.0009[ Mn] +
0.038[Mo] —0.053[Si] +0.082[ Ni] -
0.208[ Cu] —0.278 (3)

BERENERKPRTRASEA0.6% ~
0.7%. 7 %, 2 % B & # EH 4 % & %
10C21Mnl6NiN & W & 4 # %, & it
10Cr21Mnl6NiN 4N 43k 1 FiR, &S
MR N =Cr, -8, EERPHALBFTLUE
H,10C21Mnl6NIN {NZEZHB FT AR B K&
S,

R IE K 10Cr21 Mn16NiN 405 1* i B4R R
AnFE 2 frs, 4 Thermo-Cale # 1 %4+ &,
10C:21Mn16NiN 4K 40 R At B A 1 Fr
o TEVERAET , AEME(C,N) iy i AHBREZE
980 C, M, C T i HEIRBELET60 C, Ky g e T

%1 10Cr21Mnl6NiN LK% /%
Table 1 Chemical composition of steel 10Cr21Mnl16NiN / %
C Si Mn P S Cr Ni Cu N

0.10~ =< 16,00~ =< < 20.00~ 1.40~ =< 0.60~
0.20 0.10 18.00 0.045 0.010 22.00 1.80 0.3¢0 0.70

%2 10Cr21Mnl6NiN %S 1 {L3EB5/ %
Table 2  Chemical composition of heat Nol of steel
10Cr21Mnl16NiN / %
C Si Mn P S Cr Ni Cu N
0.11 0.42 16.80 0.025 0.001 20.60 1.62 0.22 0.63
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Fig. 1  Structure transformation curves of heat Nol of steel

10Cr21 Mn16NiN( Thermo-Calc calculation)
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Table 3 Test process of solid solution of steel
10Cr21Mnl16NiN
T /T T AR/
1K 2K 3K 4 X min
1 850 950 970 970 6
2 950 1 050 1100 1100 6

B2 10Cr21Mnl6NiN § @5.5 mm % (2)970 C 6 min, FF7EFTHAH(TZ 1);(b)1100 C 12 min, TAT HHE( T Z 2)
Fig.2 Existing precipitated phase, process 1, at 970 °C for 6 min (a), non-precipitated phase, process 2, at 1 100 °C for 12 min

(b), steel 10Cr21MnI6NiN ®5. 5 mm coil
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Fig.3 Energy spectrum curve of Cr,N phase and precipitation
phase
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Table 4 Mechanical properties of part heats steel
10Cr21 Mnl16NiN

WEE HB/ Reo/ R/ WHREMR WiERGE/
B mm MPa MPa % %
L 5.5 623 1025 52 72
ki 5.5 615 1022 53 73
Bif 5.5 625 1024 53 72
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