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Influence of heat treatment on microstructure and mechanical
properties of ZTC4 titanium alloy
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Abstract: The optical microscope (OM) was employed to investigate the influence of heat treatment on
microstructure evolution of ZTC4 titanium alloy, and the relationship between microstructure and mech-
anical properties was discussed. The results showed that the ZTC4 titanium alloy casting was composed
of martensitic phase a'. A typical Widmanstatten microstructure was always obtained after annealing or
hot isostatic pressing followed by annealing heat treatment. The tensile strength of ZTC4 titanium alloy
casting after annealing can reach 955 MPa, and its elongation and reduction of area were only 8.8% and
13.1%, respectively. After hot isostatic pressing followed by annealing heat treatment, the tensile
strength was reduced to 892 MPa, but its elongation and reduction of area were increased to 11.2% and
21.4%. The hot isostatic pressing heat treatment can break the original f phase grains, which improve
the plastic properties of ZTC4 titanium alloy.
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Table 1 Chemical compositions of ZTC4 titanium alloy casting and standard %
ZTC4%k &4 Ti Al \Y% Si C N H 0
FBE sy Bal. 6.40 4.38 0.02 0.014 0.006 0.002 0.14
GB/T 15073—199%4 Bal. 55~6.8 35~45 <0.15 <0.10 <0.05 <0.015 <0.20
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&, B2 0.4 Pa;
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130 MPa;

TRFE I PR E+HE Kk, 935 °C/3 h, 778 @A
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23 0.4 Pa,
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Fig. 1 Microstructures of ZTC4 titanium alloy castings at various heat treatments
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7.6 pum, H B TR R E T, AR TR I T, Bk
A& RFYHECRM, ¥ 8O nse sy, et i

HOR AR, JE BRI R o AHFNER S o M. 7R
A AR T IR ACHAAE B, 5B IR o
AHFFUR R, 2 B IR R )2 o A (6.2 pm) Al
fm gt o A (10.6 um).
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Table 2 Microstructure parameters of ZTC4 titanium al-
loy at various heat treatments

P TE PR RS /um P8R o R /um
% 1.1 3.5
Bk 2.5 4.8
HEERIES 46 7.6
PEFRREHR S 6.2 10.6
2.2 PALFEEEEX) ZTCA Bk A & 851 J1 2 PERERY
Al

3 NARBAL I T ZF T ZTCA BhG &
PRI J15 VR, WT AR, ZTC4 3k G S 3 pihis
JFER, AT Ik 942 MPa, {H HFE A M 45 R 55
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1%, 5054 8.0% 1 12.2%. B K PUb B, 35
& L+ % 955 MPa, JIE {52 1T 1R 046 25855 S 42
% 8.8% F 13.1%. 1R EXT ZTC4 5L A
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R3 ZTCAKEEERERLEBTZZ G THERNF 4R

Table 3 Mechanical properties of ZTC4 titanium alloy castings at various heat treatments

PAHT L R./MPa Ry,/MPa A% ZI%
S 942 860 8.0 122

SEP & 955 897 8.8 13.1
EEF RS 911 851 95 15.3
PR EHR S 892 834 11.2 21.4
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