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Ingot Casting with Ferro-Titanium Pretreatment Process using Ti Scrap
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Abstract

A type of titanium alloy, ferro-titanium, is the main material used to manufacture steel and stainless steel. Considering economic
aspects, ferro-titanium ingots are intended to be manufactured using low-cost titanium scrap, and the best pretreatment process for
removing impurities from recycled titanium scrap surfaces was studied here. Instead of ordinary acid or organic solvents, eco-
friendly methods were researched and applied, and chip scrap materials were used. A high-quality ferro-titanium ingot was man-
ufactured from titanium scrap after a pretreatment process was applied, and the impurities and properties were analyzed and com-
pared with commercial material standards through a component analysis.

Key words; Ti scrap, Casting, Ferro-Titanium alloy, Pretreatment scrap and Ultrasonic cleaning.
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Table 1. Scrap cleaning conditions

Conditions Temperatre (°C) Time (min.)
1 No - -
2 25 60
Centrifugal
3 dehydration 100 60
4 cleaning 100 120

Table 2. Ultrasonic cleaning conditions (Variable: Temperature,
Solvent cleaner weight, Cleaning time)

Conditions Temperature ~ Solvent cleaner  Cleaning
(°C) (kg) time (min.)
1 No - - -
2 X -
5
3 1 10
15
— 25
5
4 2 10
Ultrasonic 15
5 cleaning 3 ;
6 X -
7 1 -
8 2 -
50
5
9 3 10
15
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Fig. 1. Multiple ultrasonic cleaning equipment.

Table 3. Optimal scrap cleaning conditions

Temperature Solvent cleaner Cleaning time
(°C) (kg) (min.)
1 25 2 15
2 50 3 15
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Fig. 2. Ti chip scrap.
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Table 4. Gas analysis results according to cleaning conditions

Conditions N 0 c S
Wt%)  (Wt%)  (Wt%)  (wt%)
1 No 0.033 0246 0722 0.056
2 . 0029 0218 0531 0.046
Centrifugal
3 dehydration 0024 0256 0286 0014
y  Cleaning 0027 0241 0275 0016
5 0035 0247  0.159  0.002
g  Ultrasonic 0032 0256  0.107  0.002
cleaning
7

0.026 0.237 0.051 0.002
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Fig. 4. Carbon content according to ultrasonic cleaning conditions.
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Fig. 5. Verify repeatability of ultrasonic cleamng (I 1*" test results,
B 2™ test results).
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Fig. 6. Carbon content according to cleaning time (Jl: Smin, ll:
10min, Jll:15min).
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Fig. 7. Carbon content of overflow application (Jll: raw material,
[: 25°C, M: 50°C).
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Table 5. Casting ingot component analysis results according to

scrap type (unit: wt.%)

Ti Fe Al v
Bulk 66 25.7 42 3.1
Puck 71.9 18.5 5.76 2.98
Chip 72.28 19.8 4.6 3.2

Si 0] N C
Bulk 0.21 0.92 0.39 0.029
Puck 0.53 0.874 0.687 0.055
Chip 0.022 0.83 0.41 0.066
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