1862 g & @ &5 78 4 (1992) £ 12F

© 1992 ISl
11111111111111177

111111171114111111

Ti-15V-3Cr-3Sn-3Al G4 D 5#E - 8114 &
L E AL

e 3

B X

FHE® - R BERY - RH BAZ*? - KEk fTHRS

Strength, Toughness and Thermomechanical Processings in
Ti-15V-3Cr-3Sn-3Al Alloys

Mitsuo NuNoOMI, Toshiro KoBAYASHI, Hiroyuki HONDA and Yukitoshi OYABU

Synopsis :

B type titanium alloy, Ti-15V-3Cr-3Sn-3Al alloy, was conducted with conventional heat treatment, con-
ventional thermomechanical processings and newly proposed thermomechanical processings. Mechanical
properties, toughness and microstructures of them were examined by microstructural observations, tensile
tests and instrumented Charpy impact tests.

Tensile strength, oz, and yield stress, that is, 0.2% proof stress, o,, increased with increasing the roll-
ing reduction ratio in the alloys conducted with conventional thermomechanical processing where one or two
step aging was carried out after cold rolling while elongation, El, and reduction of area, RA, decreased.
Dynamic toughness and maximum load of the alloys conducted with the conventional thermomechanical pro-
cessing where two step aging was carried out after cold rolling increased with increasing cold rolling reduc-
tion ratio while they were decreased in the alloys conducted with the conventional thermomechanical proces-
sing where one step aging was carried out after cold rolling. Grain refinement by RI-ITMT 'vas effective
for improving toughness and strength of the alloy. Newly proposed thermomechanical processing in the
present study gave greater toughness at greater strength level.

Key words : Ti-15V-3Cr-3Sn-3Al; thermomechanical processing; cold rolling ; toughening; two step aging.
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(a) Solution treatment,cold rolling, short time solution treatment
and aging (C. R. + ST + aging) and
(b) Rockwell International Intermediate ~Thermomechanical
Treatment (RI-ITMT). C.R., AC and WQ indicate “cold roll-
ing”, “air cooling™ and “water cooling”, respectively.

Fig. 2. Schematic drawings of conventional ther-

momechanical processings.
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Duplex aging:723K,86,4ks+813K,28.8ks,AC

Aging:813K,28.8ks,AC

(a) Solution treatment and aging (STA), (b)
Solution treatment, cold rolling and aging (C. R. +
aging), and (c) Solution treatment, cold rolling and
duplex aging (C. R. + duplex aging). C.R., AC and
WQ indicate “cold rolling”, “air cooling™ and “wa-
ter cooling”, respectively.

Fig. 1. Schematic drawings of conven-

tional heat treatment and thermomecha-
nical processings.
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(a) New-process I and (b) New-process [l . C.R., AC and WQ indi-
cate “cold rolling”, “air cooling™ and “water cooling”, respectively.
Fig. 3. Schematic drawings of newly proposed

thermomechanical processings.
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Fig. 4. Comparison of mechanical  properties

between C. R. + aging and C. R. + duplex aging.
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Fig. 5. Comparison of total absorbed energy (E,)
or maximum load (P,) between C. R. + aging and
C. R. + duplex aging.
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(a) 1073K X 1.8ks + 75%C.R. + 1073 K
X 60 sec, WQ

(b)1073K X 1.8ks + 75%C.R. + 1073 K
X 60 sec, WQ + 723K X 7.2 ks, AC

(e)1073K X 1.8ks + 75%C.R. + 1073 K
X 60 sec, WQ + 723 K X 14.4 ks, AC

(d) 1073 K X 1.8 ks + 75%C.R. + 1 073K

X 60 sec, WQ + 723 K X 25.2 ks, AC
Photo. 2. Light micrographs of
specimens after the first aging in
new process I.

50pm
L1

Photo. 3. Light: (a) just after
two step aging and TEM: (b)
after final aging micrographs of

100pum
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Fig. 11. Relationship between total absorbed
energy (E,) and tensile strength (oz) in conven-

tional and newly proposed thermomechanical pro-
cessings.
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