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Abstract: Electron backscattered diffraction (EBSD) technique was employed to investigate the homogeneity of micro-

structure of 500 mm TC17 titanium alloy bar and analyze the orientation of o and B8 phases in different regions. The

results show that the primary « phase of the edge and core are excellent equiaxed grains and have uniform distribution

on orientation. The grain size of equiaxed « phase of the core is significantly larger than the edge caused by the cooling

rate after forging. The prior 8 grain boundary is not significant under the optical microscope, but the macro region of

the B phase basically keeping the same orientation appeared in the core, indicating that the prior 8 grain broken degree

is insufficient. Therefore, only using the microstructure to determine the homogeneity is not enough for large size TC17

titanium alloy bars. The inspection of 8 grain size should be increased to avoid the risk of subsequent occurrence of

coarse prior B grain.

Key words: TC17 titanium alloy; microstructure; EBSD; prior 8 grain

TC17 k85445 U5~ Ti-5A1-28n-2Zr-4Mo-4Cr
(BRI, w/'% ), s IR Jy 427 C
(R0 L e R S VA A e 4 BT B AH PR A 4
Wer 1z AT 2 & S LR AR SHLEL . R
TR 5 ELAT B AT T 2L AR AR PEBE Y TC17 4k 5 4
T, THETE o + B WA X 2 K Uk 6 3 15 5 s 41
41, P IR BHEEEFIMIEHA . B A4

Y EEE: 2021 -04 -23
WS PWE(1993—), B, THI,

LS A MR A BRI R . ZHEUR S
MBI AR AR S DL B, 5 i BUR E s B
ARRDHLR (10 1) B, 3 117 5 W) 3 R M (O HE R . o
T TC17 kG &S 4% M5 T iR Cr, AHON™
TN B BEA 1), P T KB A o B A R
Bt BT — AT s R AL ) KU A LB R |
LN EELBLATRS . AL R R Mg
K B HURURS S BB A X ST B BRSSO, 1R 75 %
KA TCLT BRG SHEA LU TIRANTE, XA XS
Tl A AU A B R B R R R R B BT



B A4E s RS AL RS TC17 By St bh i B U S PR 5T 11

TSR B A XTI + PIAIIX £ Kk
PR R RS TC17 Bhaa i, FIADG Y B
N T BN TR AL Y AR, R R AN LR
A a . Kok o, RIPBIR o HEFHHLH,
MG BN AL E R B RRRL R /N2, o5 R
R L, BSPE R4, X TC17, TC19 4§ J5 2Lk
17 BRI ARG 4, o B AR IBCE 10 FE b S T 2 21
RS B S RIE S, LA WAL 2L S RE &
R R EHET, W 8 o 00 A S50 o ARTE S
I B SRR R A I B A i RS 53k, (BAE SEBR
BEMPEAG TR I, FEOG WA A 7 B R
TARFEFROIHIAE o AHAFRIAL RGP, &8 ] 25 5,
RV W2 i A o A, BERDIEE T EG B i
FHRYIRGE, TS G SRR B AR ORI A R
T 3 85 fiT 91 (electron backscatter diffraction
EBSD) AR 2 A B2 P Y B RAE T Brz —, 1
WFFEARHE AR 2 ] SR AR AR B A 1) O R 4§
T3 A& TR A OE 3. A HIESE R ] EBSD 2 AR 43 #r
KIAE TC17 BRA5 G ANRIFRAL SR o AHFD B 4K
B 0 A, RALBER B kLI A 21 %)
P, DASR RIS TC17 k& S it T 20
AR A 56 7 ik e ik S I S

=

\}

1 %X I
SR TC1T Bhf S P HELE 3 URITZS FFERR IR

WAL, #EEETARH 750 mm, fh2% 4 (5 40 5L,
w/% )} Al 5.23, Sn 2.07, Zr 2.01, Mo 4.10, Cr
3.90, Fe 0.05, 00.10, Ti &xi, %42 B AAHIX H
o +B PIHIX 2 KRR 15155 6500 mm Febt, R4
AR (o + B) /B A AR IR BE SN 900 C o MKEHF
U1 30 mm R R, R4 TR [ R k(840 C/
1 h/AC +800 °C/4 h/WC) Fli 4% (630 °C/8 h/AC)
AR, DA HR A B S A R ) T O 3 RT3 2% 45 I
15 mm x 10 mm [ 757 1% & HHIAAE AT EBSD 384, SR )5
HEATRIE S AL C AL R . 4 AR FH Kroll J i i
(5% HF +10% HNO, +85% H,0) J& )5, R Leica
DMI 3000M YRR 440 i R T 4 4188 . EBSD
TRRE 28k L ' (P AR RV EE R 2 Svol % 5 51
1% . 35vol% IF T WL Al 60vol% W) 5, R FHC %
Hikar’i XP #£3k () JSM 7900F 14 i 7 & 1 65 1 17
EBSD WA, MK R 0.5 pm, FIH
OIM # 4%t EBSD il 1740 HE

2 HBRESH

2.1 BMABARSH

P 1O ERAS MIEAAE R TC1T BRSPS [R] 3R
PRI o L A, SRR BERTE TC17 G
GAEM TR ALO TR B R B 25 5, KA
NI BORUS A e, B S 41 2y A )
A o TS EPIR o ARYEEAE B ARZDR (BT Te) o fE o+

A1 AR A TCLT K424 4 R R 356 248 18 4
Fig. 1 Metallographs in different areas of TC17 titanium alloy bar: (a) edge, as forged; (b) core, as forged;

(c,d) edge, after heat treated; (e) core, after heat treated
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Fig. 2 Orientation maps in different areas of 8 phase of

TC17 titanium alloy bar; (a) edge; (b) core
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Fig. 3 Inverse pole figure (IPF) maps in different areas of 8 phase
of TC17 titanium alloy bar: (a) edge; (b) core
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Fig. 4  Orientation maps in different areas of o phase of TC17
titanium alloy bar: (a) edge; (b) core; (c¢) local

enlarged map in Fig. 4b
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