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Table 1 Chemical composition of ZTC4 titanium alloy (/%)

Al v Si Fe C H (¢} Ti
6.19 4.18 0.010 0.059 0.009 0.003 0.177 Bal.

R2 2HMBRARBETZ
Table 2 Two casting techniques for casting samples

Materials ZTC4

Ceramic mold

Mold
Graphite mold
Pouring temperature/'C 1730
Preheating temperature/C 400
Pouring time/s 5

Pouring method Gravity pouring
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Fig.1 Tensile specimens of titanium alloys: (a) schematic size of

specimens and (b) physical drawing of specimens

2 FHRE5SH

2.1 BREAHRESH

R FE R FH SolidWorks HEAT = 4ESEfRIE R, & 2 4
Wi = Y gz Ras R . ) Procast 445 2] ) K 5244
K 3 iR,

RIFBCEMEL, ST MR LR Wi
Ji 5, B4 HZTCA KRG A tE S5, WA [#
AHERIE L 5 )0 1630.6 1 1449.0 C

NG A P i ] Jo 7 R 88 23 A A [ 20T 6 e 11 il
TR . VR BT R VA H1 R DA B e 6 JE AR T B2 11
s, S SR A LU, 1 ) 2E PR
R, KB T E—H9—Maez msy e R,
Bl 5 oy 2 Fhgs 20 75 AN BRRE 1 B [ f IR) o TR A 7 2
ey SEPAN - i I SR et 1 S N - e Ry S =
NE B R . B A IR L e e R, R R
SR AN [R5 5 [ T 1) o P61 Sa Sy o 5 2R S )
[ B 0], S B I) A 347.68 s, e G vk il 437 5 A B RE o )
PO, R ) A2 30, TS A L TS 4 R P — 2,
U0 258 ] P TR) S5 K s PR Sb g A A TR £ vt ] s 1]
BV TR) S 234011 s, e S 48 ] A7 B A0 RE T TH) A,
T ) PR T T, TS R T S 4 ] B T A ) L

ARG A S BRE T 5, W 20 20 R vl ] 1) ] G
ZYNATHRRL 1.485 £, [ B R38R T30 11 6% [ RS A
[F], XUt T BRI e ZrO, Y 05 BLACHERT A H
HOREAER, [R5 B A AR 27 I N A B A AR B
5 0 ] T Rk o (LA Tk NG R S5 5 Tk i
EAHA

Bl 2 Bl =4 st 1Y

Fig.2 Three-dimensional solid modeling of sample
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Fig.3 Mesh modeling of titanium alloy sample body
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Fig.4  Thermophysical parameters curves of ZTC4 alloy:
(a) density, (b) conductivity, (c) enthalpy, and (d)

fraction solid
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Fig.5 Solidification time of castings in two casting modes:

(a) ceramic mold and (b) graphite mold
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Fig.6 Cooling curves of castings in two shell casting modes:

(a) ceramic mold and (b) graphite mold
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Fig.9 Metallographic microstructure of ceramic mould in different directions: (a, b) x-y surface and (c, d) x-z surface
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Fig.10 Metallographic microstructure of graphite mould in different directions: (a, b) x-y surface and (¢, d) x-z surface
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Effect of Different Molds on Microstructure and Mechanical Properties
of Titanium Alloys

Zong Xuewen' , Liu Wenjie', Gao Zhongtang', Xu Wenbo?, Gao Qian', Wang Lei'
(1. Xi’an University of Science and Technology, Xi’an 710054, China)
(2. Henan Institute of Technology, Xinxiang 453003, China)

Abstract: The effects of different casting molds on the microstructures and mechanical properties of ZTC4 titanium alloy were studied.
The effects of cooling rate, solidification rate and solidification time on the microstructures and mechanical properties of ZTC4 titanium
alloy were studied by numerical simulation and experimental analysis. The results show that compared with the ceramic sample, the
graphite sample has better heat dissipation effect, faster cooling speed and higher solidification speed, which makes the microstructure of
the sample be fine lath martensite a produced by quenching, with smaller grain size, more orientation and larger solidification thickness.
The yield strength, tensile strength and hardness of the mechanical properties are increased by 6.7%, 2.6% and 4.2%, respectively, but the
elongation and section shrinkage are decreased by 11.62% and 34.5%, respectively. Besides, different positions of the same mold have
some influence on the cooling rate. The cooling rate at different positions of the sample is in the order of middle > bottom > top.

Key words: titanium alloy; ceramic mold; graphite mold; cooling rate; microstructure; mechanical properties
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