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Fig.1 Sketch map of sampling of the ingot: (a) ingot and
(b) casting head
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Fig.2 Melting rate and current curves changing with the growing
time of the ingot by different control methods: (a) constant

current and (b) constant rate
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Table 1 Chemical composition of the ingot made with constant

current (w/%)

Location Al Zr Fe C N H (6]

Up 2.75 191 0.97 0.008 0.008 0.001 0.11
Mid 2.75 193 0.94 0.008 0.008 0.001 0.11
Down 2.77 190 0.89 0.009 0.008 0.001 0.12

Center of
casting head 2.60 192 1.25 - - - -

1/4D of
casting head 2.63 193 1.12 - - - -
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Table 2 Chemical composition of the ingot made with constant
rate (w/%)

Location Al Zr Fe C N H (@)
Up 2.63 2.00 0.97 0.008 0.008 0.001 0.11
Mid 2.62 199 0.94 0.008 0.008 0.001 0.11

Down 2.63 197 0.89 0.009 0.008 0.001 0.12

Center of
casting head 270 1.98 1.13 - - - -

1/4D of
casting head 2.68 197 1.08 - - - -
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Fig.3 Middle microstructure of the casting head of the ingot

Manufactured by constant current method

6
5
4L
3
2

Fe Content, o/%

0 5 10 15 20 25 30
Distance/pum

Bl 4 0 RIE3IMEDSIE R LA

Fig.4 EDS element line scanning of the ingot in Fig.3



%31 BOEREE KRS TiT0 4855 Fe Jo & Mt <971 »

5 JEJA L A% B4 BE E LB R
Fig.5 Middle microstructure of the casting head of the ingot

manufactured by constant melting rate method
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Fig.6 Fe element EDS line scanning of the ingot in Fig.5
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Table 3 Tensile properties of annealed Ti70 plate with

4 mm in thickness

Rm/MPa Rpo_z/MPa Al%
Transverse 710/711 650/655 20/20.5
Longitudinal ~ 737/738 643/645 22.5/21.5

7 Ti70 (JE& 4 mm) HRAIE K5 S H 418
Fig.7 Microstructure of annealed Ti70 plate with 4 mm in

thickness
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Fe Elemental Segregation Control of Large Sized Ti70 Alloy Ingot

Liao Qiang, Ge Peng, Liu Yu, Wang Ruiqin
(Western Metal Materials Co., Ltd., Xi’an 710016, China)

Abstract: Large sized Ti70 alloy ingot was prepared by vacuum consumable arc melting (VAR). The effect of melting rate on component

homogeneity of Fe element was studied. Chemical composition of the ingots was measured by chemical composition analysis and it was

compared with previous results. Micro area composition was detected with EDS. Microstructure of follow-up rolling plate was observed by

a metalloscope and mechanical properties of the plate were tested by a tensile tester. The results show that the mush zone can be reduced

during solidification process of the ingot and macrosegregation of Fe element is decreased through controlling the melting rate to a stable level.

Meanwhile, eutectic phase spacing narrows down and microsegregation of Fe element is alleviated with reducing the melting rate. The

microstructure and tensile properties of the follow-up rolling plate can meet the user requirements.

Key words: large sized Ti70 alloy ingot; melting rate; segregation of Fe element; microstructure and tensile properties
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