W4Tk oM HBEERMBE1E
2018 4 9 H RARE METAL MATERIALS AND ENGINEERING

Vol.47, No.9
September 2018

1

PR T ANRATEZH BRI TC17 A et e M4 S i iEnm . 45 Rk

FRIC4HLD TC17 K& &4
ByeHn 54
RIBHL,

¥ R, E4E,

=z (W-TTR

as\Sa |

1"&]

% &, L, ¥

(PEAE MR, BRPE P2 710072)

5 (ASB)

1=
n

B BRI R AL U0 IR AL LU TC17 Bk & S dEAT T AR 56, SR L T35 WU 1T 46 B (EBSD)

E 700 °C LA _L3EAT SR 40 42 T8

I, BIGAL TC1T BhA @ MRk R AR T DIAT A, BT ) ASB v XS 4L 40 3 2 oy B 25 75 45 4 B A S iR
B AL RLAN D o AN . BEASTRIRBE T, kAR o MBS I, A ARG KL RST K. REARTE S HT T ASB L X

B

B I A AT U U, ELRE AR IR R T
KHRIA: AIETY) A
PEESES: TG331

HIIBC T 2 A B S0, 5 B AR P 32 2O B i 4

TC17 k&4 BRAUL: B HBUR AT
XEARIREE: A TEHE.

[F] I 245 P BT D) UM ROAT 5 0, BRIRALER TC17 B A R
2 P BT ) U 1 5

1002-185X(2018)09-2705-06

BT ) e — il A7 AE TR e . DI, s
JSTE LA B F HE 52 6 55 v N AR S R AR TR L R, A R
P TA R A I A R 1) SR R o R AR TR AR AR I
G0 BYUIARTE = AR 1) v B Ry Sl A 3 A% s T DX SRR O 4
P BT1) (adiabatic shear band, ASB)!'™), 4B LB,
G2 RAET BN T R TASIE S R T, 8 s #
BHO S AW MG EHDIN KR, 4R35 Y)H 10 B IUbR
A MR P AR R D R B R K, I T )
SN T B e AR N FH o Ay T A 25 X — I
SR, X4 ET DI AR S SO BT
ST, HAE R MBS s 5 R SOR TR A 1)

TR A SR BT IR ASB, #3113 T T K
BT, AN AETIR 4y 88 U % 4 Ak AT (SHPB) B
AKX TC6 KA S AT AN ABI D)L S, R ILAT i B AR
R TC6 KA A 4L By Uiy A A 21 56 4k e, %
A5 TV ) BRSO, A AE TC6 4k A S4By 1)
HE T B S B ] - T2 BIRE Y T Ti-6A1-4V 4
BTV HTTELE (wso,) MR R, 45 R ABE AT 134
IRVEBT D NAR IIEIN, wso, SE PN, ERE TR E
ML BT )T R 8 B4 A 0.3235. 0.0705 mm Y,
Wso R B E 20T Ti-6A1-4V 48 P BT 4] 45 5% 1 1) _E R
(55 pm) MR PR (12 pm) ; FE N OHE 25 P %)
Ti-15Mo-3A1-2.7Nb-0.2Si %k & 4 4 #44 8 1) 247 1 1

Kfs HER: 2017-09-18

SERPEA AT THEI0, R I DA 1R AW &5 R v Ak ik
e R b R EL ) 1) | AN R (A E I N VA SIS | A AN R A )
AR - Tl 2 — 52 7 ) BB R A /N S e i o R A1)
WL T RN AR R BT ET TC18 & A 4a a8y v Hir (1
pr RL AL HILL, A A 4 AR BT v ok 40 44t AR TE
AR A B BRI IS . I8 8. FERUN AN SR B
JR LR T AN /N R K BRI P S 4E
DA BN A T2 i 3 FpLHI L R /E I 4 A . TE UK IR AE:
[mﬂﬁywsﬁﬁﬁTm6ﬁé$%ﬂ%w%W%ﬁ

SRR RIAI AR RS GUHEAT T WFSE, 5 B DDA 1A %
Eﬁmﬂ%ﬁfﬁtuwﬁmﬁﬂmﬁﬁ@mﬁm
H S H K SRR A B 1) P 4 o S A, HLAE B
DI R A T MR . sk 25U RE R A SHPB B,
P XUAS LR 24120 Ti-6A1-4V & 43T 3h A Ik
SER ORI, BEAG NSO B (] AR, AL
()4 BT ) s AR v, H 4G BT D) i Ak i R AN
] 80T 4 BT 98 B (K 22 5% . Xingin Liu 251HF
T T O EE KR TEAZ T X Ti-6A1-4V £ 4 (1 4 4h 8y
YT MW, 15 S AL TRAR R A 10° 7 1%
BLR, A IE D) AT 5 A 4w H ) v B R B R ) R
M, ERZEHLH, AN 4000 #] 6000 s [#142
e R, ZaARBI IR &) T N E AL S R 3 4 HeR
HE B AL T WAR E5 R (0 56 A%

BEEWE: HxARESEIES (51201135); BEPEA ARBIFIES (2017IJM5085)

fEEEN: 3 ok, U,

huangbin@nwpu.edu.cn

1979 4, 14, FI#EEZ, WAL T RSER AR, BV P42 710072, HLif: 029-88493450-8002, E-mail:



* 2706

Wit e mA RS TR

47 %

S X S0 AL A 4 ASB I B AR AT UK 2]
TRWMAER, AE —E R R RPE. AR S 3 20
SR IEA R A B G ZUH TC1T Ak 4 B4 i B 7
R ETY)T AR SN, SRR TE AL TR B
MR ICALZUT) TC17 B4 4 ASB 52 m, IRR AL
TEAAF T RLIC AL 2L ER & 4 P 1) ASB IR T pL A, LA
Wl & A AP L 0 TR Y R 2 A ) 4 A 5%
HigdET.

1 % I

AR UR ST 6 FIT 3 HUP) SE 56 AR R B IG 412 TC17 4K
B aFLEIASEAS, A RN 15 mm, 4 SO
1R,

FIH] Gleeble-3500 #u A 4LL i 56 L BE 47 4 s 45 S
5, FIHZOIEIT, WA TC17 K& &M R
Koy m CRLEI7 ) US4 @8 mmx12 mm /)
GAEAE AR, X IHLRAT RUR SR 5250, SR AR T %
50 s BRRE I 4 56 1R SRR, DLRAEAE I
M2l BRI LTS HNE 2. BART
SRR R B 1 TR .

ARG SZI0 5 FRAE U D) IR, SFEE . PR
e TS R FE K H Lasertec Optelics C130 #0006
LB A 1 MU I Tescan Mira 3 377 & 5 413 v 1 b ik
AT HOW A SOM SRR KT . G4, WG R AR
HEAT H AR PG 1 #5 HL 1 15 U AT 5 CEBSDD) SZIG AT il
EBSD 7} #7 £ it & Oxford HKL Nordly Max EBSD % %¢
] Tescan Mira 3 37 & S 414 M 7 W s % L 3EAT, JfAE
] HKL-Channel 5 3 {44 35k £3 1f) EBSD Ji 45 £ 5 i3k
TSR B, R ILEUR) S oy A L

2 HERESH

F1 TC17T HEEWEENLERS

Table 1 Chemical composition of as-received TC17 titanium

alloy (/%)

Element Al Sn Zr Mo Cr Ti

Contents 5.0 2.1 1.9 4.2 4.1 Bal.
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Table 2  Parameters of thermal compression for TC17

titanium alloy with Widmanstaten microstructure

Sample Deformatlo{l Deformation/% Deforma_tllon
number temperature/C rate/s

1 700 40

2 800 60 50

3 850 70
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Fig.1 Schematic diagram of thermal compression experiment for

TC17 titanium alloy
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Fig.2 SEM-SE image of TC17 alloy with original Widmanstatten

microstructure
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Fig.3 Phase map of TC17 titanium alloy with Widmanstatten

microstructure from the results of EBSD
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Fig.4 ASB in TC17 alloy with Widmanstatten microstructure deformed at 700 ‘C, 40%: (a) macromorphology of ASB, (b) orientation

distribution map of the grains, (c) pole figure for f-phase
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Fig.5 Phase map result from EBSD for transition area of ASB in the TC17 alloy with Widmanstatten microstructure deformed at 700 C,

40%
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Fig.6 ASB in TC17 alloys with Widmanstatten microstructure deformed at 800 ‘C, 60% and 850 C, 70%: (a) macromorphology of ASB,

(b) orientation distribution map of the grains in center of ASB, and (c) pole figures for S-phase
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Table 3  Absorbing work of ASB in TC17 alloy with

Widmanstatten microstructure deformed at

different parameters, E (X 106J/m3)

Deformation 600 4000 800 °C, 60% 850 °C. 70%
parameters
E 291.89 225.42 154.29
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Microstructure and Texture of Adiabatic Shear Band (ASB) in TC17 Titanium Alloy
with Widmanstatten Microstructure

Huang Bin, Ren Weijia, Zhang Yanmin, Chen Shuang, Yang Yanqing, Luo Xian
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Hot compression tests were carried out on TC17 titanium alloy with Widmanstatten microstructure by thermal simulation testing
machines, and the influence of different deformation parameters on the morphology and structure of the TC17 titanium alloy was
characterized by electron back scattered diffraction (EBSD) techniques. The results show that adiabatic shear band (ASB) occurs in the
TC17 alloy with Widmanstatten microstructure while the hot compression deformation temperature is over 700 °C, and the central region
of ASB is mainly composed of equiaxed f-phase grains formed by dynamic re-crystallization and a small amount of a-phase. More
residual a phase appears and the f-phase grain size increases with increasing of the hot compression temperature. Different deformation
parameters have little effect on the orientation distribution of f-phase in the central region of ASB, and Goss texture mainly forms in
f-phase. Furthermore, the TC17 titanium alloy with Widmanstatten microstructure has good adiabatic shear sensitivity, and it increases
gradually with the increase of hot compression deformation temperature.

Key words: adiabatic shear band (ASB); TC17 titanium alloy; Widmanstatten microstructure; electron back scattered diffraction (EBSD)
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