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Effect of Extension Length of Catheter on Properties of TC4
Powder Prepared by Electrode Induction Melting Gas
Atomization
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Abstract; TC4 titanium alloy powder was prepared by electrode induction melting gas atomization
(EIGA). The atomization flow field was simulated, and the effects of extension length of the
catheter on powder morphology, powder size distribution, hollow ball rate, apparent density and
flow ability were investigated. The results showed that with the increase of extending length of the
catheter, the negative pressure zone increases and the atomization powder is broken more fully.
When the extending length is 3 mm, negative pressure zone splits into two independent small
zones, and the bulk powder and hollow spheres increase. When atomization pressure, the melting
power and the extending length are 6.0 MPa, 60 kW and 2 mm, respectively, the negative
pressure area, which is large and inverted triangular, fills the lower part of the whole catheter
while the atomization is more complete. The printable powder production rate is 51.60% .
Apparent density is 2. 870 g/cm’, flow ability is 22. 23 s/50 g and hollow ball rate is below 3% .
TC4 powder prepared by EIGA is more suitable for laser direct deposition.

Key words: atomized powder; TC4 titanium alloy; annular nozzle; atomizing simulation;
negative pressure zone; powder size distribution
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Fig. 1 Finite element mesh generation in air flow model

2 RS

2.1 BERUKESEEASHXER

TG R o 5 A AR v o AR ) AR Ak B S
T it R R B AR ORI R K T 3 B0 R X R T
S0 A R X A B R B s 0 i 2 ~
2d A7 N7 B AT S A A R R R S, R
S A X ek . A R 0 mm B £ DX T AR
Ew/ N, RAAESE T T — A HI iy RS XA,
AR 1, W AN R T A, A 2a
JIE7R AR RS A v AR DXl ) S o
T 1 P T AT R B o = R WA it 37 S B T
B A LU T A 10 BELAS 55 i B 1 HE AT
RS K N 1 mm B & 2b R X
B8 RSB DX, AR H T BRI A A5 IX 3 )
AMIY A G [R5 IX PN A 6 35 X 1] B A g
sk TR K, A R T30 A A .

BN 2 mm B, & 2¢ A6 R XAE S
N5 5 BN B R AR AR R T X s, AR
1B A e A DX 3 ) 9 R B o B [l 3
DXARR T HL AT DX PN 1) £ 25 1 DX T RS B e K
AR BT 7 9 1 P e s r s [ X, A
FeoT IR IR R BE S 3 mm B 8] 2d TR
B DX 73 SRR A /N 118 A5 B = 1 T DX, A HY
1B B S Hs DX atE — 25 1o S 2 4] o
PUBESSABL B A 25400 A K Bt K, Il X
DAL B 35 DX 4 51, AN R 0 T 110 7 A i . [
R, ] I 1 B 38 I R R T BB R E N R



%6

TP, FEAY K E A AR S TCA B R M6 %ok 799

B Z A A TR RO, A T RE 2 N PR A

2.84x10°

2.69x10° (@ \\
2.54%10° \
2.40x10°
2.25%x10°
2.10x10°
1.96 x 10°
1.81x10°
1.66x 10°
1.52x10°
1.37x10°
1.2
1.0
9.2
7.8
6.3
4.8
3.4
1.9
4.6

| ERX

22x10°
.07x10°
8x10°
1x10°
4x10°
7%x10°
0x10°
.93x10°
2 x 10*
1.01x10°

| 09 = U0 N (N~ 00 \O b b bt b b i = DD DD N DO N
oo WURINLLON Lo —WhAL

8x10* e

i T UG o T A 3 2.

3.74 x 10*
-1.01x10°

E2 SEMHKENSESHTHZID
Fig. 2 Effect of extension length on the pressure distribution

(a)—0 mm; (b)—I1 mm;(c)—2 mm; (d)—3 mm.
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Fig. 3 SEM images of the TC4 alloy powder prepared at different extension length
(a)—0mm; (b)—1 mm;(c)—2 mm; (d)—3 mm.
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Fig. 4 Particle size distribution of TC4 powder prepared at different extension length
(a)—0mm; (b)—I1 mm;(c)—2 mm; (d)—3 mm.
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Fig. 5 Production rate of printable powder prepared at
different extension length
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Fig. 6 BEC images of TC4 hollow powder prepared at different extension length
(a)—0mm; (b)—1 mm;(c)—2 mm; (d)—3 mm.
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Fig. 7 Flow ability and apparent density of TC4 powder
prepared at different extension length
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