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Positron Annihilation Study of Deformed Fe-Cu Alloys

Takashi ONITSUKA", Minoru TAKENAKA?, Eiichi KURAMOTO?,
Yasuyoshi NAGAI” and Masayuki HASEGAWA?

The precipitation process of Cu atoms in Fe-1.0% Cu alloy quenched and 20% rolled at room tempera-
ture was investigated by using the positron annihilation technique.  During the isochronal annealing of the
specimen above room temperature to 500°C , the change of the coincidence Doppler broadening (CDB) ratio
curve and S- and W- parameters were observed, showing the nucleation and growth of Cu precipitates in the
specimen.  This can be interpreted as the result of the enhanced diffusion of Cu atoms by the deformation
induced excess vacancies which have the enough mobility in this alloy at room temperature. Microvoids
were also observed by Positron Lifetime Measurement, but disappeared unti]l 400C annealing.  The CDB
ratio curve almost reached that of the bulk Cu at 500°C annealing, suggesting that Cu precipitates formed
during the isochronal annealing are free from Fe atoms and defects, and positrons are trapped in Cu
precipitates.
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Fig. 1  Ratio curves of the CDB spectra of the pure Cu,

Fe-1.0wt% Cu alloy as-quenched, Fe-1.0wt% Cu
alloy 20% rolled after quenching followed by the
isochronal annealing until 500C and the pure Fe
28% rolled to that of the pure Fe.

RUTITITHESROME 11238 <, BEAICEE L7-ET
MWHAENCHEET A DICBEFIRIZEACHE
FOBEFEMERLTVA, —FTRYER L 1-4isk
O CDB HifF I3 B EB) EEE TN L SR EHE T
A L Twd. TRIEERIC L o TEILBEIREL T
ETWABI EHERT.

JEMEE % CDB FEMAR CTHEIC 24 X 10 % mc £
WSROI ¥ — 7 SEN T AE. ZHIEFERICE
DRBPICKBICEA SN2 ILyBETAZ LICL
D, ZOFE TR/ ET B ASTER S hiTw
B EERRY. $kv b)) 7 AhozLIFRRTHOE
BT ENTERIENMONTVS, ZHURIE
BEFHREG L-SROBEFHFQUECL ) ErNL
i & —8F 5. 7 CDB HIR OO FERAY %2
E— 2 OEAFFERT HEICEAICHEAL TS,
500CBESE T > CDB BI## L5 CDB figic b
DNTWn 5,

$/ @ positron affinity (—4.81eV) X3kDFM1 (—3.84
eV) ICHELL T 1eV BEMRVIODI, BHETFIC
Lo TEHTHEWIE 1eV BEORWHERART Vv
VERBRIZ: B, ISR PERIRTH A L T4 &,
EEN~0.6nm & 1 KETFNIBETFORBIEHI
AT I SE RIS B,

Fig. 1 {28 TI50CHESMLIE TRBUICHOE — 2
BERKLTWEZ N, ZOREREBICBVTHRT
WY OBEED 0.6nm LY REERELTNEDOTIE
bl EZONE, RIZ10% O8RAEF A4 W R,
WES LT DL, FOREEBLZ 10%m? T

T T | — T T T T
pure Cu 5
0.012 +- 500C _ _
e
et
2 0.01F ~
g
8
a
B pure Fe 200°C
0.008 - 150°C
} o0e
h asro ed
as quenched a 50°C
0.006 - pure Fe rolled (28%)
! . 1 . L . 1 . 1 :
0.51 0.52 0.53 0.54 0.55 0.56
S parameter
Fig. 2 Result of S- and W- parameter correlation (S-W

plot) for the Fe-1.0wt% Cu alloy as-quenched,
Fe-1.0wt% Cu alloy 20% rolled after quenching
followed by the isochronal annealing to 500C
together with the pure Fe, the pure Fe 28% rolled
and the pure Cu.
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Result of the positron annihilation lifetime measure-
ment for Fe-1.0wt%Cu alloy 20% rolled after
quenching followed by the isochronal annealing
until 500°C together with the result of the hardness
measurement. In this figure Tay, 71, T2, Iz, lcu are
the average positron lifetime, Ist component of
positron lifetime, 2nd component of positron
lifetime, the intensity of 2nd component, the in-
tensity for trapped positrons at Cu precipitates, Hv
is Vickers hardness.
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