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Abstract: Gleeble-3500 thermal simulation compression testing machine was used to conduct thermal simulation com-
pression on TA19 titanium alloy with the deformation temperatures of 820 ~980 °C and strain rates of 0.01 ~10 s ",
The processing map of TA19 titanium alloy was established according to dynamic material model (DMM). Meanwhile,
based on microstructure observation of TA19 titanium alloy, the influences of deformation parameters on processing
diagram were revealed. The results show that the deformation parameters largely influence the power dissipation
efficiency and flow instability. The power dissipation efficiency is relatively large at the strain rates of 0. 01 ~1 s7'. As
the deformation temperature increases, the power dissipation efficiency first increases and then decreases, and gets the
maximum value near 940 C. Meanwhile, the flow instability includes two typical regions, including region I of (820
~900)°C/(0.01 ~1)s ™" and region I of (960 ~980)°C/(1 ~10)s~'. At 940 °C, the more equiaxed « grain and
higher temperature strengthen the recrystallization degree, so the power dissipation efficiency can be maximized.
Adiabatic shear band, uncoordinated deformation between lamellar and equiaxed o phase, and sharp growth of 8 grain
are the main causes of flow instability of TA19 titanium alloy.

Key words: TA19 titanium alloy; isothermal compression; processing map; microstructure evolution

" TAL9 k& & T 1T I a & Sh LI & i) —Fh
BHEE: 2020 -12-15 s H A RS Sk T AL P .
HETE: [ AR (51971046 iy T o e SO SURIT I TEGAI 280 4Zr2Mo0. 151

VAR 22 B T SRR (ZD2020CS414-03) (w/% ), XFRF)ZERE RS R Ti6242S 4G4, TA19
BIEEE: FA(1985—), B, i+, #I%z. A EA LR . SR TERR L . e it RE 4r



BTk #
2 Titanium Industry Progress 38 &

R R SRR, B K ShpLET A —Fh
TR LSRR R, A& B T
2, LK TAL9 (kA& S o M. F)Z o MHA
ERIR o AHEAEXT & & TR R ST e T ds, NI
P S R

HESDI I TE 08A, K,
HEIRASTE J1 2847 0 AU S A8 X T 45 280k
WU, BT IR A S RIREE RN T 235,
WA e R IR AR TE ) 24T O B o T R HE AT IR A
5% AR T MR8 S5 M B Ak i oy . B dR 4
GUIRAS L NPy s K AR B | 2% ol 23 i A 45
SR BN TR EA RO I T 4 Y 1
B, EaBARIN T T A% A T A,

PN TP 2 Prasad 251777 K45 3 A5 bR
( dynamic material modeling, DMM ) #H 3¢ 38 17 42 H
HST, TREE M S A RS [ AR R A5 1
IO U i A8 AL, H s S SR AL, A RE T
DSAPEASTE 3o B v 4 S B B 00 7= A, 8 10 7T DA b4
RHINTHERBMTE S , il R R #m T T2,
VAR, T MR AL S #om TR 2] T
IR EAWTEE, Ak TAIO™ | Tie2428M"
Ti6554"! | Ti55511" | Tigo ™™ | Tis331M ™! TC17M
LA T T 2R T —2 IS s 5 msL ke
¥, BRI, HETETUSHL TA19 L4 4 n iR
AT AN T B A SRR 30 . BRI, AR5
ETohSMRERL, #57 TAI9 kA & #un T,
TRV T2 2 506 $Om T UM BOW 20 2L 52 150,
Ml TA19 BkA & miR A T2 S8 it —
I HE A

1 #MTEHEEIL

BRI R, R AZ A R — R
LR PERE EAETR T, AN 1 R A RE i R B T
R 2 AT RS, Hoh R E Ay
Ak, DG TR, RO A
WA, AHFEAS . iAW (DRV) . sh A P45
(DRX) %, M FERRERTTH 6 £/x, H
O ZH 2 AR FE R R RE vl J o, Hop, #EE
KRB 2SS G H %, HMOUHLEAS T K,
SRAFAE SRR shad R TP R R i B B (P) AT R

P:aé=c+1=f5w+f}@ (1)

0 0

Xohe o HWBIRLTI, MPa; & RRAEHRE, 7'

B, J# G T e ar DU (2) RoR

dJ _ edo _ d(log o)

d¢ gde  d(loge)

AL, 33X A R A5 00T I A2 3 3R AU M 95 4
(m)* 720 iy (2) AT LA RS R A
BEL(m) FI B WL RE B 40 FLFR 4, MRy S g & LA
— 7€ B LA o3 T AR T B AR IR (G FAROUL 2 21
()W, fE—EMAIRIREMN AT, J AL
(3) 5

(2)

m .
m+108 (3)

KT MR MERE R FERA T, m =1, Tk
NMERE AT AT E 2800 5 R R RE AR R T Y

HIH—fb)E, TR EENNSH—CaRERiE
jé&%(n)[s,&ls-zo,zzjo
_J _2m
n_]mm_m+1 (4>

0 SHUWE T A — 5 1728 T 1 B R 742 2 324
Rl NS PR OMLZH 2LV AL . — ok IE, S APRHE
PARIE R A A T B AR IS . B P4 i R A A
AT, HXTW M T T2 p EHE R, &
WRAE AR T AR S I T

Prasad %57 i Ziegler' ™' £ 14 5 KoM 7= AR 3R
JRBR, AR AR TR AR T o AR v U B AR E
Y9k

m

M%L?”)+m<o (5)

dloge
X, (o) MREMEREL 7R L2 (5) F L T
RAEANTE R AL B LA S R B v ) oy pR %,
FEAS TR EE (T) AR AR R (&) sy i — 2 b
2y XS PR o AERR 2 I, AT RLFROR R AR R E R
FERaE AR KR 22

2 %X W

SEG T AL R S0 mm i TA19 K45 4 2
¥, HAL2AR 5 (w/% ) F. Al 5.80, Sn 1.88, Mo
1.91, Zr 3.78, Si 0.08, Fe 0.02, C 0.01, 0 0.11,
HAh Ti, TAL9 BKA 4 AHA &3k 1000 °C, JR bR 4
ZURNESHZ, ME 1 frs, TAL9 kG 4 B
FEARIRFER ¢8. 0 mm x 12. 0 mm [ RAEIA, AL
JE45 18 5 7 Gleeble-3500 #5140 1 4 12l 9 #L |
17, B EE 43 820, 860, 900, 940 #1980 C,

ée) =



- TAL9 SR & m i

TE RN T PTG S A ROML ZH 2 A8 3

B 1 TA19 4k &4 R4 MR

Fig. 1 Microstructure of original TA19 titanium alloy
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Fig. 2 Stress-strain curves in isothermal compression of TA19 titanium alloy at different deformation temperatures
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Fig. 5 Microstructures of TA19 titanium alloy compressed at different deformation conditions:
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