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High Temperature Tensile Properties of Ti-15V-3Cr-3Sn-3Al Alloy

and Its Microstructural Changes during the Deformation

Isao KuBoKI1, Yoshinobu MOTOHASHI and Mamoru IMABAYASHI

Synopsis :

Effects of an initial structure and deformation temperature on high temperature tensile properties of the
Ti-15V-3Cr-3Sn-3Al alloy have been investigated by carrying out microstructural observations and tensile
tests in a temperature range which is straddling the B-transus temperature being about 1015 K. The main
results obtained can be summarized as follows.

1) The specimen which was in an as cold-rolled state showed a larger total elongation, in particular than

~ other specimens in which recrystallizations had already been finished.

2) The initial microstructure of the specimen in the as cold-rolled state was seen to change, during
tensile deformation below the Q-transus temperature, into a fine grained (a+ @) structure in which
granular o phases were uniformly dispersing. As the result, the total elongation and flow stress of the
specimen deformed below the B-transus temperature were found to be much more improved than those of
the specimens already having fine recrystallized microstructures before heating to the test temperature.

3) The present experimental results suggest that the main deformation processes of this alloy at high
temperatures would be both superplastic flow and dynamic recovery which would be accompanied by a
continuous recrystallization.

Key words : titanium alloy ; high temperature deformatlon elongation ; flow stress; fine grained structure;
superplastic flow ; dynamic recovery ; continuous recrystallization.

BFE CILEERERBF ¥V AEOBBEAFEII D
WCHANHEDTD A% v,

1. ¥

mj

ERIET) DIEK

HRRE ARIF ¥ O A 4d HHEEN S 25 LB RL
REETIE bee-BHITH D, —MHITIHHEMIEILENRT
Wah, F1, FOBROBEEIZE 5T hep-a HEML S
HEHRELETHIENTELDT, ME-FHIWRE
TER SN, BIEFOMREPIRKL22H5. 2HhTH
Ti-15V-3Cr-3Sn-3A1 &4 (LM%, Ti-15-3 £MERLT %)
i, SR, BRoMWEMTErERLCHESR
rEEEEANAESTH ), RERIEEERTWS
L L, Ti-15-3 @ ZEnITHEIC > W Tid, ﬂﬁ‘ﬁ%zﬂ
L ETCOAMAREEICLAERILTIORD 0
a+ﬂﬂ%9y%ﬁ;n$@%f&5:&ﬁﬁ6ﬁf
AV

ﬁﬁ&%’%%féﬁ% bbb sd, WK SRE
%HHI:L;* W& O R, FRCMTIT oW TRIK
GITRRET L - RE RIT L A L v, EBRERRIF Y VA
ﬁ@ EINTH % L&D 720104, FESR % (b
THIEPBIIAENTHLLEEZONS.

22T, EESIMBOFHRKT TREEMETS
D, LibBRIEFRGEMLOHEBNIEEEDbER2LD
I I ERF Y AR EALGERET S
LR EME LT, #EEELEF Y 444 Ti-15-3 £t
HAICH, 2 OS2 B L L OB 2 b
2B OONMLBRLETEORE #ED TS,
RALTIRZFORBEREE LT, MIHHEOR LS 3

ER 24 10 A 11 B4 (Received Oct. 11, 1990)

* b4 3—BFTEGR)EEEMESE (Engineering Development Department, Seiko Instruments Inc., 563

Takatsukashinden Matsudo 271)

*2 PG KEE T80 Eid (Faculty of Engineering, Ibaraki University)
*3 FIRAS T T (Faculty of Engineering, Ibaraki University)

— 102 —



Ti-15V-3Cr-3Sn-3Al &€ 0 & iR5 R & £t o Mgk 2L 825

o Ti-15-3 122> \WT, FERRE L TIRERIC BT

% B IRT IR £ AR OV THRET 2.
2. £ B H &

XM DAL F M (wt%) 13, V:15.06, Cr: 3.31,

Sn:3.00, Al:3.31, Fe:0.203, C:0.008, N:0.008,
0:0.131, H:0.010, Ti : Bal. Td 5. fitak#id, 1223
K HHETEY 58% OMBEEL 1 7SATHL, 25
KBTI ICX > TES 15mm & LB THE. £+
DA BRATELEL AN PR L7 g MM cH 0,
a OB T b T MIE D SR BY,
COMMAMIRO L) M T B E L T, #IEE
MDEL B 3EEHOT|RABRA % MR L 72, BARIIZI13
i?ﬁWEEL#iiﬂ{ﬁﬂ%l%ﬂSnfoé%
1.5mm (JETF=HEH 90%) F THBEEL 2. 20 &
KL 1 2R TEICKPICRIESE, IMTHRZERD BV
720 2WT, ZOGHEEEM 2 S55R D MASERE A &
PAT 2 FATERR & 15 mm, 1§ 3 mm D5 BRARA 201
WLz FRIRLAREO—SiIBREANELIT- 2. K
I, COMBELAABLERIOGEIFELZ T 0R
FaREIRELZ 25256708 0.1 mm B L7, Bk
A LERI, OB & T O R IDNBREE L Th A BRI
*H%ﬁm%%ﬁ)uﬁkt T O B R FE R AR
TAHIULILLSTTo 2. 22T, BiEARE EHEHD
T%LflﬁV%lMBKT&%@T,ﬂﬂ@d&ﬁ%
¥EZ, B LRSS E s o0z, ol
BENEALEe 1023K THEER S, hb, BXRE
mE (F 1015K) S EHEARE L IZIF-KT5. 20
XL cEesnsz®qmiE, (1)1023K, 0.6ks TH
MG LE s CHRRDIREE & L 22308 (FG), (2)1098
K T 3.6ks A5 S0 LS &k 2 L AME 3 @ 2308

(CG), #LT (3 )SMEELL-T TR (AR) » 3
MECTHL B, ¥ FG & CGC oyBRiRiE, #

NENK 15um BLUH 75um Tdh - /2.

i |RAER L, ABEEERICBVLT, 923~1098
K OFTEDRE £ TH 15min TEL, #0REICE
LTH5H 0.6ks REFER, —E 7 02Ny FEETHE
DWW E T o 72, ERBOMBLEAD 72012, BHET
HIET RPN N, K TH 870K £ CHEHEIL 22Kk %
L7,

BB, MBEELECRIEICLD, d=1.128
L OBEED»SRD =D, T d 13345 PR, L3
TR RS TH 5.

3. XBERBIUER

3-1 HBRF AR OZXHBBERONE

HE AR ST EL -3 $ OMBTH 225, FHiE
L EOBME E T L 225613 BRI L
AR E 2 5. FLTCEOMBOTTRER OREE,
EEE TORERM 2 —ETH LD TEREEICE b

Lo TEIET A, 230, EREBEIEVIEELRER
DHAFIIKRE S 2 h. EBIZ, HRESEELD EOF[IER
ﬁuﬁH%ARmﬁﬁﬁmwﬁ@u,%wMMﬁﬁﬁ
FEAT1023K DFE) » 58 42um (1098K DBH) @
#FHIZH -7, Zh o AR M OKifR1E, AR #53%ER
mE~DMBRFERICHERT 20T, T TIZEBSL
Twa FG OERBERORE (RERE 1023K 0 & &
#18um) X0 MM TH S.
3:2 HIEN-HUOT HihE

ﬁ%maa(mFLiT@ 973K THAR TR L2 &,
Fig. 1 (a) ICRT LI, T TIZEHERPETLTWS
FG B&L U CG T, BN (HV0+A0.05 LT)
ISHOHAE = 7 AL 22 HPEI L (5
mMERBIE), BEU$A0.1~0.2 12 CTERIREIC 2
HS-SH#BERT. LHL, TORBIIBWCEIEHE
HEPRT L2V AR O S-S i, SiRMmKABEs»
RET, BRACICH A LML) LEEikagsE
5, ZOLEDORKIENIF, é6=1X10 31 (&,

200

(@)973kK £0=1x107g""

@
o)

g

o
[«

(b)1023K

True stress , 0 / MPa
S o

£o=1x10"2s~

/

-—
(=

50

0 X0ts?
0 04 0.8 12 1.6
True strain , £
Fig. 1. True stress-true strain curves of (a)

specimens AR, FG and CG deformed at ¢ ;=1 X
10 3s ' at 973K and (b) a specimen AR deformed
at different initial strain rates at 1023 K.
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Fig. 2. The dependence of a deformation tempera-
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Photo. 2. Optical microstructures of specimens AR, FG and CG deformed to fracture at

£o=1%X10"3s""1at 973K.
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Specimen : AR Test temperature : 1023 K
Photo. 3. Optical microstructures of a specimens AR deformed to fracture at different

initial strain rates at 1023 K.
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Specimen : CG Test temperature : 1023 K
Photo. 4. Optical microstructures of a specimens
CG deformed to fracture at £ =1X10">s" ! and
1X107%s ' at 1023 K.
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