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Analysis of mechanical properties of Ti6Al4V wire
produced by roll-die drawing
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Abstract: The relationship between the mechanical properties and microstructures of Ti6Al4V alloy wire manufactured
by roll-die drawing was discussed, and the difference between the traditional process and the new manufacturing method
was compared. The results show that, because of the differences of frictional forms under two production ways, the wire
manufactured by cold roll-die drawing has brighter surface and the microstructure is also finer. The wire produced by
new method doesn’t have drawing imperfections, such as pitting, scratching, showing much higher mechanical properties
after annealing.
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5 d3.50~4.0 mm 3
d3.00~3.50 mm d2.60~3.00 mm d2.50~2.70 mm Table 3 Properties of wires produced by die-model drawing
d2.20~2.50 mm Material ~ Size/mm State Rn/MPa Ryo2/MPa
d3.5-4.0 M 973-998 798847
1.2 d3.0-3.5 M 885-920 688-720
TC4 TC4 d2.6-3.0 M 890-923 702-725
750 I'h 13 mPa® d24-27 M 907-923  734-768
d2.3-2.5 M 910-950 764—796
TC4 1
d4.0 mm
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Table 1 Deformation data of roll-die drawing in each process ‘gh
Material Blank size /mm Processed size/mm Processing rate mé 800 /)
d4.0-5.5 d3.5-4.0 18%—24%
700 |
d3.5-4.0 d3.0-3.5 23%—-26% 7
%
TC4 d3.0-3.5 d2.6-3.0 24%—-26% 600
42.6-3.0 d2.4-27 14%—19% 3.5-4.0 3.0-3.5 3}&—“310 24-27 23-25
d2.4-2.7 d2.3-2.5 8%—13% 1 TC4
Fig.1  Properties of TC4 alloy wires produced by different
methods
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Table 2 Properties of wires produced by cold roll-die drawing
Material ~ Size/mm State Rw/MPa Rpo2/MPa
d3.5-4.0 M 1023-1 075 798—827 22
2
d3.0-3.5 M 977-996 842-839 >
TC4 750
TC4 d2.6-3.0 M 942-979 750-793
(750 1 h)
d2.4-2.7 M 925-955 738-769
d2.3-2.5 M

928-953 743-776 B
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Fig.2 Landscape orientation microstructure of TC4 (Y state)

d2.5 mm wire produced by die-model drawing

Fig.3 Landscape orientation microstructure of TC4 d2.5 mm
wire produced by die-model drawing after annealing at 750

for 1 h
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Fig.4 Landscape orientation microstructure of TC4 (Y state)

d2.5 mm wire produced by roll-die drawing
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Fig.5 Landscape orientation microstructure of TC4 d2.5 mm
wire produced by roll-die drawing after annealing at 750
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