Ti-15V-3Cr-3Sn-3AI3£(C&IT B PFZOERKICRIFTRNEBOLE

HE WA, R BeE, KfE e

1 #®

]

Ti-15V-3Cr-3Sn-3A144 (U Ti- 153 L) X8 Mr2 v A4S T, BHAE, MAEMmZ T,

B -BENIE LR ORER DD, COEST a2 SRS EORE TEB(LALESE
25 LTBEM (BCC) &L, 0t a+ B MR TRHAE LTI, RMEFIC aff (HCP) %47H
IRDHILETEAENEOND, KAEED a HOMH & BRI BRI TR &EFOREIC O\ T
BHELIBEIRTWS V"L, BB L b BHOKENFRIEE R I h % EFHEY
(precipitates free zone, U PFZ L 527) DBMBLEHFOEECHEBEECE L TR RHIL AR %L
U,

PFZ DMBIZRSEILEI A SO —RIEBID—2 L RicZh, £ DAESTEOHENRE Sh
TEH, RRINFIGECTORBHOBERT, »5 VI BAORE Lo ACREATHILDELEE L
bhT\wa, BfE, REIN TS PFZOBBEE L, NALHCK T 28 BRF 3R OME
X AT ORERPREC L), PFZBABHRIND LT5E5 ), BIOBBERFOMEBILES
D Ostwald ik & BIRE ST K EFAVRGTHZENTES ) LL, 68> TV ho
REACTATHRERBATERVERERYR DD, PFZOMBEBELY AT Z 385 Tk
U,

Az ciz, Ti-15-3k SBEOBEBLBENEL KL, KR PFZ OBRIC RIETHME &4 D
HEYFEL, TOMBBBCOWTERLL,

2. EBRAE

2-1 i, #uE

BZEHM LI, vTy b Table 1 Chemical composition of specimen.

TG, BEEEYRL, o (mass?)

1073K T3.6ks tn&utk, &
BEZEZfTVRE 1 mm O
BERE LI, Z2h%20
mmx 15mmx 1 mm o< | Bal.|1463[333 [ 273 303 [ 018 [ 011 |0009| 001 |0008
B O LR E L,
BeD{L¥EMB % Table 1
Rd,

X LEILKZETER

Ti V |AlL|Cr|Sn|Fe | O C N H




BILKZ T EMICESRITE 1996

BALENIER(L, EbE T AR RMF 2 VETEAR, HBR T, Tibb, EE
{EBAEIZ EZ2 b TI07T3K 78\ LIiZ1273K T1. 8ks (RIFHE KRS T 2 —BER(L B L 1273K T1.8
ks K 1073K = THA L, 1073K T1.8ks, 3.6ks, 7.2ksfREHKSE T 5 B EB(LBUL I % £ F
L7z, WTFhORE S BEHELEEE, 523K 5973K TEhE 3. 6ks 2> H864ks B L7z,

T B ER BB L 1073K — B EHLBVAEM L& ANREAR CTH S0, BHADKMERER
1273 K —BEWLELEM LR L TH 5,

-2 MHHER

B DRBHIE X290, 5mmIZis 5 E T2 Y — | THHEAYHE LK, £0#%, OPSHEK
FRAWEATHREC X hRAEXEICH BT, (EFERL KL CRFEBEKE L 5 MBS Aaie &
Lz, BRI, 3% 7 v bKKRR—-20% M —TT%KEBEERE AT,

BAEEOFRREE I mBEC Lck, 3mmé DFRIKITBRE, Y1 vy =y F BRWE
EEY AV TH233K TERME (EREE ©0.1A/mnf, BE 1 60V) LTHEBERREZERLL, &
BB, 6 %BIEFEM—35% 7 %/ — L —59% # 2 7 —VBAKX AV, B5hicBERR
i, IETEE200kV OFEBEE FREMEY AV B AERR & L,

3 BRLER
3-1 FEABEMSEIAR

FEECBEM I ThiH—TcS@d (M) »Hah, BHENARIZI07T3K —BE LaE
MTI240~60 mTH b, 127T3K —BEE{LBULEM TIZH0200 mTH -7, —EEH(L BT
W, MR, RN L HICI2T3K BB LELEM & KZENL L, Lhd, 1073K TORFFRME (1.8—
7.2ks) WARGTHZ Eixish o1z,

Fig. 1121273K — BB LELEH, 573K T86.4ks : A, 623K T86.4ks : B, 673K T86.4ks :
C, 823K T28.8kskEsh L7ciiKt | DOXBEMBETH S, STIKRESIM | A TN ICH—THMT: a
HAMTH L, 623K EERhH @ B Tit
VYRR a &R —TEIRD a
AT LT\ 5, 6T3KKERhH ©
C, 823KKf%h#t : D TR AY—T
$PRD a AT LTV B, 573K
Resh#f @ A, 623KBESHA @ B TiX
BHAD K SR F T 85 T PFZ OB
DHERIN 5,

Fig. 2131073K —BYE ¥ L84 B
#%, 573K T864.0ks : A, 623K T
518.4ks : B, 673K T259.2ks: C,
823K T28.8kskh L 7c A%t : DD

REAMTH S, BHORIRET ) Sl W DM

1273K — B BB L BB Ff & T Fig. 1 Optical micrographs of Ti-153 aged at 573K for

INZWAY, T B a DO EEIR12 86.4ks: A, aged at 623K for 86.4ks: B, aged at 673K

73K — By B { L BILER b 0D s AL for 88.4ks:C., and aged at 823K for 28.8ks:D, after
1-step solution treatment at 1273K.

EELLTWS,



BB - &R - KM : Ti-15V-3Cr-3Sn-3Al1 A& 81} 5 PFZ DHBIC B T8 E O S

Fig. 3= BEB(LBWME (1073
KT1.8ksfR¥) %, 573K T86.4
ks: A, 623K T86.4ks : B, 673K
T86.4ks : C, 823K T28.8ksHhi%h
L7738t © DOXBEERTH 5,573
KBsSh# @ A Ti—c#Mliz a
T L, 623KE%h# ¢ B, 673K
Brsh#t @ C Tk L v RO a MEAME
FHH LT\, 823KEFRh# :
D TIEIARE—TENRD a lATH L
T\ %, ST3KBF%IH @ A, 623KEF

%4t . B, 6T3KEsZIH 1 CTIX B @ ) 3 * Oum |
DR BB ALt TR PFZ D Fig. 2 Optical micrographs of Ti-15-3 aged at 573K for
R RIS, 864.0ks: A, aged at 623K for 518.4ks: B, aged at

— BEB(LBAER L, BT 673K for 259.2ks:C, and aged at 823K for 28.8ks:D,

after 1-step solution treatment at 1073K.

% 1073K DRFFRFH (1.8—7.2ks)
LITER R L CEBN B X
hic, DR, ZBEBHLENBEMIC
SWTIR1073K T1.8ks fREE L1 %
DERCTEERZITS.
32 FBEE FIRMEEER

Fig. 4i21273K —BYE % {L BB
#%, 573K T86.4ksks%h L 7=kt
EPR (TEM) Mk L T HOMBDOT
Rk h 518 5 HIRBEE 7@
#r (SAD) BERLAHDTH A,
BERDOHRICKANGFEL, O
FI#91.5 4 mDIBIZ 37z - T PFZ A
BETE L. ﬁﬁl@tﬁ(ﬂiﬁ*@mﬁs Fig. 3 ticalmicrographs of Ti-153 aged at 573K for
#90.5 4 m DRI AT i 51380 B 1 86.4ks: A, aged at 623K for 86.4ks: B, aged at 673K
%, SADIC X b, RHE B DA for 86.4ks:C, and aged at 823K for 28.8ks:D, after
T ZafBThD, afié BHEE 1-step solution treatment.
DECIEARN LY 3BD T3
Burgers D& SR ALBIER"— (110)5//(000D) «, [111]5//(1120].— AR Stz

L DEFEIFIC O T b AR BE LT o e, RRNRER RS L a HONMHERBTIIHEENRD S
nich, afE BHOMCIIARERFNAVEROFET 5 Z LR I N,
3-3 EERRE(L

Fig. 512623 KB4t DS 2R & B8 & DBIRAR Lic b DTH 5, — BEVSLEULTH 0 J5 2358k
AL, 1073 K —BYEW{L BB M (LA B AEHER D 5.

ek, RFRENRVHA (T23KUE) izl biid ¥ v 78S, Ly, BEELBME DB
RS TEREDEECRULELEBE R L, TOHEARERNSDMZEEZETH -,

— BRI LBAER 573K A B 723K THSD L e b DIXBA /e PFZ SR S h B DT, BHEDRES



BINKFTEMICESRLTE 1996

KWW EPFZicst Ul 2« i REsh R (L2 By 2 3~ e,
HwRO—FI% Fig. 61”1, BN TIIRFRIIE(LIZRE
WS, PFZ TRATHABR THILIZEBWZ E 2R LT
W5, THIIEBEHL ORBRL—FKLTW5,
3-4 PFZ OEH
3-4-1 BHEEOHE —ERERLBMLEM L1273
K— BB L BALE 4 O B B OfE B BIZIZIER U
ThoH, MEXE LT, EBLBLERREDE A
PFZ DI BIETH Bz >\ TEET 5, Fig Tk
1273K —BERLBAE (A, C) XL UOZBREEIL
BB (B, D) #F-hFh673K T28.8ks (A,
B), 86.4ks (C, D) REpALER L 73RO BB T
b5, ZBREB(CBEMEMIZHE L PFZ2mR L TW
%, 1273K— BB LEAE M TIZEHRD a #2305%D
R DRI - THRE L, BHDNFEEE TR
HOBIIIROSWDBLDDPFZERHHE LT WS &iX ‘
SWVEEV, 623K B X OT23KRESIH T A FARIEAA Fig. 4 TEM image and its SAD patterns
Rt of Ti-15-3 aged at 573K for 86.4ks
823K BB\ N29TIK B A U B LB 4 1T ‘i‘f;;;K? féeei;(}hféﬁr}t}i%tfﬁ;n; at
®HT, ThEhuThdebkae 2 iR Kis RO
a AT L, BShiRETHTH O HRER K & 1M
BIP5HH, ABLBABREGORVC LI 2FBIRDbhh o, WThid PFZREREINK
ot
3-4-2 BEXHRFEOFE  Fig 81X BYEIW(LBVARELE, 673K T28.8ks: A, 43.2ks: B, 86.4ks :
C, 259.2ksR%h L7ciiKt  DOXBEMBTH S, RIFHOBEAL &L I PFZOEHAREA LT3
TLHHERTE S,

L} [ [
* 500 @ : 1273k 1-step ST b
7] O : 1073K 1-step ST —
g 0 : 1073KX1.8ks 2-step ST ==
° A 1 1073KX3.6ks 2-step ST o
© V . 1073KX7.2ks 2-step ST
'C 1
w
— - 9
2 400
X
QO
>
o
—
0
=300} 1

10’ 102 103
Aging time /ks
Fig. 5 Variations in micro Vickers hardness of Ti-15-3 aged at
623K with aging time after various solution treatment.
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Fig. 6 Variations in micro Vickers hardness of Ti-15-3 aged at
623K with aging time.

Fig. 7 Optical micrographs of Ti-15-3 aged at 673K for 28.8ks
after 1-step solution treatment at 1273K: A, for 28.8ks
after 2-step solution treatment: B, for 86.4ks after 1-step
solution treatment at 1273K: C, and for 86.4ks after 2-step
solution treatment: D.
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Fig. 8 Optical micrographs of Ti-15-3 aged at 673K for 28.8ks:
A, for 43.2ks : B, for 86.4ks : C, for 259.2ks : D, after
2-step solution treatment.
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Fig. 9 Variations in width of PFZ with aging time at various aging
temperatures.
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Effect of solution treatments on the formation of PFZ in Ti-15V-3Cr-3Sn-3Al
Kiyoshi Kusabiraki, Toshiaki Takashima and Takayuki Ooka

Effect of the solution treatments on the precipitation of a phase and the formation of
precipitates free zone (PFZ) in a 8 titanium alloy, Ti-15V-3Cr-3Sn-3Al, is studied by optical and
transmission electron microscopy. @ phase precipitates homogeneously inside the B grain at the
aging temperatures between 573 and 723K. However, the precipitation delay and the PFZ are
observed in the vicinity of the B grain boundaries. These phenomena are strongly affected by
the solution conditions and are considered to be caused by a effect of the excessive vacancies in

the B grains.
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