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Segregation behavior and prevention measures of
beta titanium alloy with high molybdenum content
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Abstract: The radiographic test, OM, SEM and EDS were adopted to study the segregation behavior of the f titanium
alloy which possesses high molybdenum content. The results show that, the black spots in the ingot and rolling bar from
1/2 radius to the central regions are a flecks. The EDS results shows that the o flecks are lack of Mo element. The
standard microstructure of the rolling bar after solution heat treatment is single S phase. A lot of unchanged fine o phase

particles gather in the grey black segregation zone, so, the spot shows grey black under low magnification inspection.
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Fig. 1 X-ray photos of ingot casting riser position transverse
sectioning (middle large black area for riser shrinkage):
(a) d 200 mm small ingot of laboratory; (b) d 450 mm large

ingot of industrial
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Fig. 2
segregation area): (a) Low multiple; (b) Local amplification
high multiple; (¢) SEM image showing EDS analysis

Microstructure of rolling bar(black spots for

Fz1 K 20)TRIX S EDS 73
Table 1 EDS determination of microanalysis area

composition shown in Fig. 2(c)

Spectrum Mass fraction/% Phase transition
No. Mo Others Sum point"C
1 16.40 83.60 100 803
2 14.67 85.33 100 821
3 16.94 83.06 100 798
4 14.59 85.41 100 822
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Table 2 Heat treatment processes

Technical
Heat-treatment
No.
1 5 °C above (a+p)/p transition point, 60 min, AC
2 15 °C above (a+f)/p transition point, 60 min, AC
3 25 “C above (o+f)/p transition point, 60 min, AC

AC is air cooling.
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Fig. 3 Microstructures of samples heat-treated at different
temperatures above (at+f)/f transition point: (a) 5 ‘C above
(a+p)/B transition point; (b) 15 C above (a+B)/f transition
point; (¢) 25 °C above (a+f)/f transition point
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