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Hot Compaction of Mechanically Alloyed High-nitorogen Nanocrystalline Austenite Stainless Steel Powders

ANIES

PESERUMEIAIRS MR TR Gl

Hidenori Ogawa

1> @Eusic

F—ZAFFA P RAT VL AHIZBNT, K (N) DR
B %0.1-0.9 mass BREE £ T L5 &, ZOmMmERERm
LEMSFE LA LTS ZERRAENTS, FFICN
3O TN s+ — 2774 VREITETH D, A —Z T
FA ME L TOMERERINEN 2 2255 28 k<. &
flizNi#fETE 2R TEMOD THEETH S, MERAT
YU ZAMOEREE LS LT, BIEN: 7 255K TOH
f - BEREIEY R BRI AR EGEY . x =T aL vy
(MA) B 5 ERREIN T3, MAEIR., BAFlcEaE
fbTx 3723 Th<, F /94 XL TORERRMHIL A AT AE
THDDT, HabKHMILONR & & 7B 7R R %
L OBERMOEIEED —D L LTHEH AT 5Y, MA
ETHRONBRBHIEKRTH HDT, Lo iE55 72012
FELREOMEER L UL E S0, ZOBRIZES LT
LB EEL 720 | INEYSIZEFE T O ZEZB R G ARIHE
RO7-0 MAYETH O hizEEEk ) / i kbh 30
T, ZOWRAELRIZEEOMEE 55, FH 613, ME
HFEO R LKL A2 X5 22012, KET 7 X~ Bk
(SPS) ¥ CHELEIE & ika 7259, SPS#:IZFig.1IRd &5
RSO & A4 & TSy 5 () &G, Sy FIE
HEPF BN, 7L 2 WMET ELRIFETH 5,

A TITMAEIC &K > TER L 72Cr-Ni % KO Cr- Mn
RA—=ZTF A4 P AT L AR & SPS k& v ClEE
HIE L, BB TOMSRORER, FHINOZE) 4 3
RIFERIZONWTGENS,

B> EES5E

AkhE, EEomliAr— 257+ 4 P27 L 22045 %
K U0.9massBONEZRIML-EDE¥ER Lz, THhH50D

84 |

28

AEHZ AR OB AR & 25 RETH 5 Fe-9.85 mass LN A&
SRR EDRAHEEFERE U, BERAR— L I NEHNT
7T YRR TT720 ks D MAREER: . Fig.2 1Zn g g
FOMESREOSPSIEIZ X DIERL 72, BSHED 4 4 D+
4 ZIFNELI0 mm, FHME30mm. HX30mm TH Y., K
AROIE X 4 mm IS L2 K H892.5g DB AT L 72,
MA¥AF & OCEILERERRN 13 3o FEIZIE, X
FROT (XRD) ., BABNERE IS (FE-SEM) . i
BRURIARE AT (VSM) 7 & & 7z, E 72a0RO N O3
1. ANENE AT 2 FOABREM BRI K > THT 5 72,

0 <—— Compacting pressure

—~— Upper punch electrode

%w MA-processed powder sample

-

Graphite die

< Lower punch electrode

T O
A A 30
[—"
--------------- , Y
1 H mmaw 0‘
g g
N E 49 |remennsfrnmanen - X
£ 9 : Furnace cooling
[=% 7] H
E § ----------------
= o~

Time, #/s
Fig.2 Temperature and pressure diagram in spark plasma sintering
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Table 1 Nitrogen concentration (mass %) in MA-processed samples before and after SPS processing at 1173K
N/mass% Retention of nitrogen,
samples as-MAed  as-SPSed R(%)
(Nm) (Ns) { = (Ns/Nm ) x100 } (Ne)
<Cr-Mn>
(a) Feso.s5CrisMnisMo3No.s 0.451 0.452 100.2 1.30
(b) Feeo.6CrisMn17.5M03No.s 0.902 0.903 100.1 1.07
<Cr-Ni>
(¢ ) Fer21CrisNisNos 0.891 0.761 85.4 0.00086
(d) Fes7.1Cr19NisMnsNo.s 0.894 0.822 91.9 0.0056
(e) Fess.1Cr2sNisNo.s 0.903 0.863 95.6 0.0031
(f ) Fes4.1Cr20NisMnsNb2No.s 0.892 0.890 99.8 0.0140

Ne: Equilibrium nitrogen concentration ( mass% )
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Fig.3 Nitrogen concentration Ns in mass percent after spark plasma
sintering for Fees.1CrisMnisMosNo.s alloy at various SPS tem-
peratures. Calculated temperature dependence of the equi-
librium nitrogen concentration Ne is also shown.
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