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Effect of Dual-annealing on Microstructure and Properties of ZTC18 Cast Titanium Alloy
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ABSTRACT: The paper aims to research change rules for microstructure and mechanical property of ZTCI18 alloy du-
al-annealing treatment. Investment casting tensile test bar of ZTC18 alloy was treated by dual-annealing to compare microstruc-
ture and mechanical property of different thermal treatment castings and analyze their change rules. The grain size did not
change apparently with the increase of second annealing temperature; the primary a phase transformed from irregular needle-
like morphology to rod-like morphology and equiaxed morphology; and the secondary o phase decreased and the strength of al-
loy decreased with the increase of the second annealing temperature. While the plasticity increased. The strength and plasticity
ratio of alloy might be adjusted by dual-annealing treatment. After comparing data on tensile at room temperature after HIP, the
comprehensive matching of strength and plasticity of sample is good at 610 and 590 “C of second annealing. The tensile strength
could reach 1100 MPa and the elongation exceeds 11%.
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Fig.1 Microstructures of grain size after HIP and dual-annealing
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Fig.2 Microstructures in grain after HIP and dual-annealing

22 MERNEEXNFHEENZN

ARV IR KR EE RS E 30T 604, 00, 05, w 1
MR LI 3. vl 0L, 7E55 1 SGR JGREY R 750 T4
PR, TGIBFESS 2 YGR JCR PR iR 258, AL
RS JE 6o, FIPTHLIRE o, HIBEES 2 YRR KR B T
MFEAL, 550, 570, 590, 610 °C 244 F R IRIRIE 60,53
A 1215.33, 1124.67, 1073.6, 1049 MPa, Hi 758 FF o,
S9N 1266.33, 1177.67, 1099.6, 1101.33 MPa., Jf- H.,
TE45 1 90GR KR 850 “C/2 h, FC—750 C/2 h, AC
1) XL R A BT 250 B AR A BRAE 2 R JOREEIH
BABFFE UL B, 5 2 9GR KOREE T E 630 CHY,
AEPTRLIR B o0, FUE IR JE o, WREE 2R 2 YGR KR
BE B T = B AL, 439k 1024.25 F1 1047.5 MPa,

B o WA R v RS
FERAE AR AR, BREE 1 WaB kR 850 C/2 h,
FC—750 ‘C/2 h, AC T (26 2 UGB KRN
630 C ) HIMHKR o BT 610 ‘CHL, HAIIRHES 2
YR KR B T = i B, R 65 78 550, 570, 590,

1300 18
1250} 18
114
1200}
< 412 &
% 1150 10 E
5 i ] 5y
b5 g
= 48 8
@A 1100k )
16
1050}
050 1a
1000 L 1 1 1 )
540 560 580 600 620 640

Ageing temperature/ °C

K3 RREDCER KIREARH T 00, 5
oy 055 w LI
Fig.3 Comparison of oy, gy, 5 and y of different du-
al-annealing temperature and cooling types
610, 630 CHAF T 43514 2.93%, 4.97%, 10.88%, 12%,
11.03%, Wit 42 w 4350 4.37%, 8.33%, 15.04%,
15.33%, 16.63%,



F10E H3M

LR SEIR KX ZTCI8 Hi gk G & H AU R M RE MY 5 R 37

54 IR ZVS T, ZTC18 A A IR 42 o
AL REMA, IRAE o FHEECE  TE3 . Al 2 A28 4k .
56 2 UGR SRR, WA o ARAH/NVRECT A, 1 H
BEPIR, ARG Gt o M, IF HALEHAR S £ |
HOR T A AHRRALRLN , PR T A SRR, 5 2
YGR KIEEFHE KA o MK, WK SR A K
FIRL K AFRIRIT, SRECE B ERIRIR A o AHVZD, BIAH
FUHE T ARBEZ U, 5 ARSI B S, R
AR R, I S DU B SR

AR A AT B, SRR KB, X F ke
SR B R S Fe RN SE 2 UGB GR B, 5 2 IR
KV T N

WER K5 HIP R AR B X L UL E 4
MK 5, HE 4 Af%0, HIP RS FiRERE (@R

1300

0.2

1250 .o

1200

1150

Strength/MPa
°

1100 [

1050
_____________ i

1000

500 550 600 650 700 750 800 850 900 950
Ageing temperature/ °C

Fé—] 4 HIP %?&‘QIIEJXXE:JEJ(?EEF gp.2 5FI] Oy tkﬁ
Fig.4 Comparison of 0y, and oy, after HIP and of different
dual-annealing temperature

10 um

d dhE RS

18
161 *
141
12 n

10+
| I

4L .

Elongation/%

2 1 1 1 1 1 1 1 1 ]
500 550 600 650 700 750 800 850 900 950
Ageing temperature/ °C

FS HIP IR 5 AR R AR o A1y Hoh
Fig.5 Comparison of Js5 and y after HIP and of different du-
al-annealing temperature
JE o0, FHHLHLEREE 0, 735124 1026.25 F1 1090 MPa )it
BT YGRS R 630 CHYIAEE , HIP RS Tl
R o5 AW CAR R w (73518 6.43%F1 10.55% )

W AR T Z9GER JOREE ) 630, 610, 590 CRYyElEE,
T T HGR KIREE R 570 A 550 CRYERE, WA S,
P XS LS P AR Y, 8 XU R KRR AR B
SRARESR FEIRPELL, MRG0k E , 1 20R kil
JE 610 F1 590 CHYLURE (== sie ) AR A
IMPEEE G DLV RGT o

2.3 WEIR N REHE

PR AR T DR IR S 6, HLMT
SURFIE 2R RIE S CHORIESILE 6b), RERIX

SRAFAE 2 AL SRR, ot T S B A TR A RS, L

e

e F X ER LS

Bl 6 BAAER IR AS 9 5 1 W7 R
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