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Effect of Heat Treatment on Hardness and Electrical Resistivity of Ti-10V-2Fe-3Al Alloy
Yukihiko Suciura and Shohei Hamai

Synopsis : The properties of Ti-10V-2Fe-3Al which is a precipitation hardnable alloy depends on heat treatment condition. The
relationship between hardness and electrical resistivity changes was studied at various solution and aging temperatures.
The changes of these properties with aging was related to each other because of « phase precipitation. Also the
activation energy obtained by electrical resistivity changes for @ phase precipitation on aging was found to be nearly
constant at different solution temperatures above 8 transus or below.
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Table 1. Chemical compositions of Ti-10V-2Fe-
3Al alloy.(wt%).

v Fe Al C 0o N H Ti
10.55 2.04 3.07 0.007 0.06 0.0084 0.0005 Bal.
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Fig. 1. Changes in micro-vickers hardness during

isothermal aging at 723~783K after solution
heat treatment at 1033K.
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Fig. 2. Electrical resistivity changes during isother-
mal aging at 723~783K after solution heat
treatment at 1033K.
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Fig. 3. Logarithmic time derivation curves of elec-
trical resistivity for specimens aged isother-
mally at 723~783K after solution heat treat-
ment at 1033K.
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Fig. 4. Changes in micro-vickers hardness during
isothermal aging at 723~783K after solution
heat treatment at 1083K.

100

R

= A—n A 728

o N W 753

b3 g \

- 900—— A O 783

< .

g | c\o \\

= m A

o \ \\

e 80 LN

\o \.\A

£ T N\

= N A

= 70— O\ N \A

(2} o " ~a

5 o\\k \A\A

o1} th —A—__p

c | =9—g—0
—a

60 | | i
10 102 10° 10* 10°
AGING TIME | sec

Fig. 5. Electrical resistivity changes during isother-
mal aging at 723~783K after solution heat
treatment at 1083K.
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Fig. 6. Logarithmic time derivation curves of elec-
trical resistivity for specimens aged isother-
mally at 723~783K after solution heat treat-
ment at 1083K.
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Fig. 7. Changes in micro-vickers hardness during
isothermal aging at 783K after solution heat
treatment at 1013~1033K.




LoTwd, 272, FIET 2153 $IER{LAIEBE» &
BEFES(L->THYH, 1083KDARIETIZHHVAST
H 5 H, 1013KIAMRILCHETIHFHVIT0T H - 12,

Fig. 7 DR 3 DR AT 5 LHE RO EIEILELY
Fig. 8 (28T, R BB E #°[R) U 3540, ISR LILBRIR & A7
ECEE, BRIETIINI L o Tuv s, FliE, R
SRR S 10F0 s e B b, AL ERIR B 571013K,
1033K, 1083K D B v D B AIEDTIL £ 11 & AR LI BERE
D71%, 68%, 65% Lo T3, ¥12, IBMEILALARENEE
Pa+ BT H 51013K, 1033K D RE& 13 BRI BAGEREC X2
126 IS ERIEPIDTRA L, 1050 T A LRSS P LT
3, —F, BEHLAEEBRE SRS b 7 51083K T, BRhid
HEH T TRM L ETIEIMOBAVELC T 5D, %
DHDIBANIMD @ + SHIEHLLEM L IIZFRDMEE %
RLTW 3,

100

n N
® \A\A
~ \A A 1013
8 W 1033
= O 1083
3 % o—\0\ Il\ \
o L o ®
& \ A
"

— o)
o 80 S \

A
= NN
> NP ~——aA
E 0 Qo A—b—a—a
w 70 N, L N
0N °—o -
w TTO—0—p
o - \0\0\0
60 | | i
10 102 10° 10* 108
AGING TIME / sec

Fig. 8. Electrical resistivity changes during isother-
mal aging at 783K after solution heat treat-
ment at 1013~1083K.
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Fig. 9. Logarithmic time derivation curves of elec-
trical resistivity for specimens aged isother-
mally at 783K after solution heat treatment
at 1013~1083K.
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Fig. 10. X-ray diffraction profiles of specimens
heat treated for solution and isothermally
aged.

(a) Specimen heat treated for solution at
1033K for 3.6X10%sec and quenched in
water.

(b) Specimen aged isothermally at 783K for
1.4X10%sec after solution heat treatment.




B 482 &% & $MVol. 84(1998)No. 6

Fig. 11. Optical microstructures of specimens.
(a) 1083K, 3.6X10%sec, water quenched.

(b)1083K, 3.6 X10%sec, water quenched and 783K, 1.2X10%sec, water quenched.

(c)1083K, 3.6 < 10%ec, water quenched and 783K, 2.88 X 10*sec, water quenched.
(d)1033K, 3.6 X10%sec, water quenched.

ge) 1033K, 3.6 X10%sec, water quenched and 783K, 2.5X10%sec, water quenched.

£)1033K, 3.6 X10%sec, water quenched and 783K, 2.88 X 10*sec, water quenched.
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Fig. 12. Arrhenius plot obtained from maximum
changes of electrical resistivity ratio.
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