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Effect of multi direction forging on microstructure and properties of
titanium alloy for automobile manufacturing
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Abstract: In this paper, the multi-directional forging test of Ti80 titanium alloy for automobile manu-
facturing was carried out, and the microstructure, room temperature mechanical properties and wear res-
istance of the alloy samples were tested and analyzed. The results show that the forging temperature and
the forging pass have obvious effects on the microstructure, mechanical properties and wear resistance
of the specimen. With the increase of the forging temperature from 880 °C to 960 °C and the forging
pass from 2 to 8, the microstructure of the multi-directional forging specimen is refined first and then
coarsened, and the mechanical properties and wear resistance are increased first and then decreased.
When the forging temperature is at 920 °C and the forging pass is at 5, the grain size of the sample is the
smallest, the second phase is in continuous network distribution, the mechanical properties and wear
resistance of the sample are the best, the tensile strength and yield strength of the sample are 976 MPa
and 892 MPa respectively, and the wear volume is only 7x10° mm” after 15 minutes of wear.
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Table1 Chemical composition of the specimens %
Al Zr Mo Nb Fe Si He Ti
6.04 2.08 0.98 3.03 0.04 0.02 <0.15 Bal.
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Fig. 1

Each forging process of multi direction forging
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Table 2 Technological parameters of multi-directional
forging of samples

IS BB IR BE/ °C R IE R BLH BRI/ C 45

TR /%

13tk 880 5 300 25
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Fig.2 Specimens’ photos after multi direction forging
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Fig. 3 Size of the tensile specimens
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Fig. 4 Metallographic photographs of the specimens’ microstructure at various forging temperatures
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Fig. 5 SEM photos of the specimens’ microstructure at various forging temperatures
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Fig. 6 Metallographic photographs of the specimens’ microstructure at various forging passes
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Fig. 7 SEM photos of the specimens’ microstructure at various forging passes
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Table3 Mechanical properties of the specimens at vari-
ous forging temperatures
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Table 4 Mechanical properties of the specimens at vari-
ous forging passes

SR T KA B /M Pa iR IR BE/MPali 5 A< 52/ T TET A 446 4/ %

2 947 868 22.5 54.4
5 976 892 21.8 53.6
8 963 886 222 54.1
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Fig. 8 SEM photos of the specimens’ tensile fracture
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Table S Mechanical properties of the specimens at vari-
ous forging temperatures
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880 0 6 13 21
920 0 3 5 7
960 0 4 7 9
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Table 6 Mechanical properties of the specimens at vari-
ous forging passes

Bk . %bﬁWﬂxlovmm} . |
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