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Abstract: The abnormal macrostructure of titanium forgings containing Fe is common in production. The abnormal
macrostructures of the multicomponent titanium alloys TB6 and TC18 were studied via optical microscope (OM), energy
spectrum analysis

radius to the center of the TB6 alloy bar, and the dark spots in the central area of the head of the TC18 alloy bar are both

(EDS), ICP spectral analysis, etc. The results reveals that the bright spots in the region from the 1/2

Fe enrichment segregations formed during the ingot melting process. Further analysis reveals that Fe segregation is caused
by the solute partition coefficient k,<l1. The Fe segregation in the production process of the ingot can be effectively
prevented by adopting a lower melting current, shortening the feeding time, and controlling the arc-stabilizing current.
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Tab.1 Chemical composition of the TB6 ingot
(mass fraction/%)

Position Al \% Fe
Top 3.35 10.54 1.78
Bottom 3.32 10.57 1.75

2.6~3.4 9.0~11.0 1.6~2.2
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Fig.1 Macrostructure of the TB6 bar: (a) original state; (b) after solid solution treatment
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Tab.2 Chemical composition of the TC18 ingot
(mass fraction/%)

Position Al Mo \Y% Cr Fe
Top 5.11 4.83 5.01 1.06 1.00
Bottom 5.06 4.72 4.98 1.04 1.00
Standard value 4.4~5.7 4.0~5.5 4.0~55 05~1.5 0.5~1.5
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Fig.2 Macrostructure of the TC18 bar
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Fig.3 Microstructures of the TB6 bar: (a) transition zone; (b) bright spots
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Tab.3 EDS analysis results for the TB6 bar
(mass fraction/%)

Position Al Vv Fe
2.31 10.85 1.74
Normal zone
2.16 10.52 1.58
2.17 10.06 2.78
Bright spot
247 10.20 3.05
Standard value 2.6~3.4 9.0~11.0 1.6~2.2
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Tab.4 EDS analysis results for the TC18 bar
(mass fraction/%)

Position Al Mo A% Cr Fe
4.09 4.89 5.09 1.03 1.39
Dark spot
4.29 5.00 5.13 1.05 1.50
4.39 5.64 5.11 1.17 1.31
Normal zone
4.28 5.56 5.07 1.23 1.23
Standard value 4.4~5.7 4.0~55 4.0~55 05~1.5 0.5~1.5
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Tab.5 Chemical composition from the ICP results for the

TC18 bar
(mass fraction/%)
Position Al Mo \% Cr Fe
Dark spot 4.71 433 4.98 1.06 1.46
Normal zone 5.09 4.76 5.08 1.07 1.03
Standard value 4.4~5.7 4.0~5.5 4.0~55 05~1.5 0.5~1.5
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Fig.4 Microstructures of the TC18 bar: (a) transition zone; (b) normal zone
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Fig.5 Macrostructure of the TB6 bar
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