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Brittle-to-ductile transition in fcc alloys and its mechanism.
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Austenitic steels are wildly used in low temperature environments since metals
with face-centred-cubic structure do not show low temperature embrittlement. Since those steels contain a
large amount of Ni which is expensive, Ni-free austenitic high nitrogen steels draw an attention,
replacing Ni with nitrogen. It has been thought that fcc metals do not show low temperature

embrittlement, however, Ni-free austenitic high nitrogen steels show brittle-to-ductile transition. In
the present study, the mechanism behind the transition was elucidated.




B X CcC—19, F—19, Zz—19 (@)

1. WFIEBHAE S0 DY 5

— R DT (FCOME - b >4 B I
EMLEI SR SRV, —ATFA
FRAT LV AGIIRBAMELE L TIAL
FhbnTWnWsd. LL, ZoEoMEHEL Ni
ELBEICELTREY, WEOMEERR )
LEFZEZNIONRKEL LENL 7Y —E%HEL
— AT A FANREFEHRINTWD. LR,
FCC &R ITKIEMMEEZ RS VWEEZ LN
TEXEDN, BEZBHRINA—AT A FITE
FEARE OIL FICE-> THEE L, Wb BN
“MatkES EE A R T ERHRE SN TN D.
Ni 7V —F—27F A MEREEMEE L
THRIAT 70121, = OBt &R %
DA D= A NEPALICTHENMLAELE
5.

2. Mo BEB

Z ZCARNIED B9, KIEMENET S
Ni 7 VU —F—2T7F A MlERWT, BEEE
N = RV — DR FEAR AT D> © JEME—fif 1
BREZREL, EH b= —%2 &
D, BB, BZIIRITRIT DAL O BN
KA ST D200, BEERRE -5
585 & O TR OB Z 21T D .

3. WO Hk

Tablel |2 DILZE AR E L DT AW
FETIIN—R L 72D Fe-25Cr-1. IN 41T Cu
% 1.5 mass%, 3.0 mass%isil L7= 3 FEFH DO
B2 HWE. Db o E % FeCrN,
FeCrN1.5Cu, FeCrN3.0Cu &9 %.

Table 1 HEEAK DAL AR

FEHHM (Base)
C Si Mn P S Cr N Cu Fe

0.002 <0.01 <0.01 <0.005 0.0004 25 1.1 0 Bal.

1.5mass%Cu doped &% # 8 (Base-1.5mass%Cu)

c Si Mn P S Cr N Cu Fe

0.001 <0.01 <0.01 0.002 0.0007 25 1.1 | 1.5 | Bal

3.0mass%Cu doped &% # 4 (Base-3.0mass%Cu)
C Si Mn P S Cr N Cu Fe

0.002 <0.01 <0.01 <0.003 0.0006 25 1.1 | 8.0 | Bal
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