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Effect of B-region Heat Treatment Conditions on Mechanical

Properties of Ti-6A1-4V

Synopsis :

Shohei HAMAI and Yukihiko SUGIURA

This paper is concerned with the relation between the mechanical properties and B-grain size on the
B-region solution heat treatment and over aging of Ti-6Al1-4V alloy.

When the delayed time was less than 20s on the £-STOA, tensile and yield strength showed constant
values regardless of grain size. Elongation and reduction of area decreased gradually until the 8-grain
size grew up about 0.8 mm. They showed a tendency to be constant when the grain size was more about

0.8 mm.

When the time was over 20s and the B-grain size was less than about 0.8 mm, tensile strength, yield
strength, elongation and reduction of area had a tendency to be constant.
On the other hand, when the grain size grew up about 0.8 mm over, tensile and yield strength showed a

tendency to decrease gradually.

These elongation and reduction of area showed a tendency to increase gradually.
Key words : Ti-6A1-4V; S-region heat treatment; B-grain size; delayed time.
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Table 1. Chemical composition ( % ) A 013
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Table 2. Mechanical properties. = o5
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Fig. 1. Fracture tougthness test specimen (mm).
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Photo. 1. Microstructure of test sample
annealed.
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A:1300KX0.3 ks WQ+1000KX7.2ks AC
C:1300KX3.6 ks WQ+1000KX7.2ks AC
E:1330 KX1.8ks WQ+1000 KX7.2ks AC
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Photo. 2. Microstructure of 8-STOA heat treated samples for the six conditions.
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Fig. 2. Relationship of solution heat treatment
time and grain size.
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Fig. 3. Effect of grain size at solution heat treat-
ment time on tensile strength, elongation( E. L) and
reduction of area (R. A).
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AC* : Average cooling rate to 573 K:29 K/s
FC™* : Average cooling rate to 573 K:0.15 K/s

Fig. 4. Effect of delayed time at solution heat
treatment on grain size.
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Fig. 5. Effect of grain size on tensile strength
(T. S), elongation (E. L) and reduction of area
(R. A).
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A :Delayed time: 1l s B:Delayed time: 10 s
E: AC(Average cooling rate to 573 K : 29 K/s)

D : Delayed time:30 s
F:FC(Average cooling rate to 573 K:0.15 K/s)

C:Delayed time:20 s

Photo. 3. Effect of delayed time in solution heat treatment on microstracture.
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1:1300KX0.6 ks WQ+1000 KX7.2ks
2:1300 KX1.2ks WQ+1000KX7.2ks
3:1300KX1.8ks WQ+1000 KX7.2ks

Fig. 6. Relation between grain size at 1300K
solution treatment and fracture toughness.
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Fig. 7. Difference of X-ray diffraction analysis
for annealed(1000 KX7.2ks AC), 8-ST(1300K X
1.8ks WQ) and S-STOA(1300K X 1.8ks WQ +
1000 KX7.2ks AC). '
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Fig. 8. Relation between the grain size and tensile
strength (T. S) and yield strength (Y. S) at
1300 KX1.8ks+1000KX7.2ks.
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Fig. 9. Relation between the grain size and
elongation (E. L) and reduction of area(R. A) at 1
300 KX1.8ks+1000KX7.2ks.
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