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Table 1 Comparison of advantages and disadvantages of different atomization processes
Atomization Inert-gas Electrode induction Plasma rotating Plasma inert gas
process Atomization melting gas atomization electrod process atomization
Avoid metal Non-polluting powder and
L P &P L. High powder purity High fine powder
Advantage contamination low energy consumption in .
. . . and smooth surface yields
during smelting production
The draft tube is easil
. Fine powder yield  Fine powder yield is low, Fine powder yield is low and Y
Disadvantage corroded and the powder

is low!"! <45um about 20%!"®!

cannot be continuously produced!'” . . (8]
is easily contaminated

i~ Continuous

High frequency
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Fig.1 Schematic diagram of the experimental device
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Table 2 Nomenclature of physical symbols LG 9 0 A 7 R S
Nomenclature Physical meaning Unit ’ s)
H Magnetic field intensity Am’ D=cE >
J Current density A'm? B=uH (6)
B Magnetic flux density T 1 Hreg= €&, — A LR EL C2N"m?2), e, —FHR A
A Magnetic potential vector Wb-m Al e _ 2 2 A A 2012
E Electric field intensity N-C ES b= 885‘54 <10 S U ;C N Em )s
0. Heat power by eddy currents Wm? H= oy — i % % (H/m), M HIXE e 5 %
n normal direction U, =4mx 107 —H TSGR (Hm™),
Cp Heat capacity at constant pressure  Jkg' K MUL R ay LR s R R .
k Thermal conductivity W-m K
L Latent heat kJ kg™ 0, = ch (JE*) 7
qr Energy losses by radiation W 2
Tamp Temperature of ambient K FE 12 R R 0. & Hiw WAV P4,
. -1 e R — s [z
v . Velocity s PRI 30 A5 A AN 1B 2b P o AT 0 42 Pl
ravity vector m-s RN e e N N
. o N EERR ISR 1 R, 305
p Time s BEA G 2 A, IXAT A W7 1003 0] oy o g 25200,
d Diameter m KB v 1n) oy BB A F LS nd=0.
' Radius m AT 41
P Power kW 4=0 (8)
m Mass kg . _E s
0 Energy J T8 B AR AL DL
h Height m 04
Greek letters 5 =0 9
the anele between the colland ) b g LSRR R o 5 AL RR AT AT (0 T
the horizontal plane O TN A = s THIT g
[0} Angular frequency rad-s™ 2 E/‘Jlﬂﬁk , &Eﬁ%%ﬁi%ﬁ: (E =0 &t 4=0).,
. . 2 -1 -2
; | Dietctric onstat CNnT i3 REBHSHRERS
u agnetic permeability ‘m R N NI o -
v Air viscosity Ne-m™ P B 6 L (1) A0 D 230 b W0 Y 0 7 A, AR R 4R ik
p Workpiece density kg'm™ BN A AE TAF o K22 ([ SIS N S 1 it
y Viscosity mPa-s P B ), A2 AT R, RN
o Conductivity Q'm
o Penetration depth m pC/) a_T . v (kVT) =0, (10)
n Effectiveness % ot
Subscripts
e Vortex P= epphasc 1 +(1 +0)pphasc2 Q)
P Pressure 5
. . l a
r Radiation Cc =—(9 +(1+6 4+ X (12)
amb Around P p ( pphasc 1 ( )pphasc 2 ) GT
st Surface tension
wo Jobs kzepkphascl +(l_e)kphascﬂ (13)
do Drop
ne Necking
he Heating a, = l (1 e)pphascz gpphascz ( 14)
ou Output 2 prhase 1 + (1 - e)pphase 2
S0 Solid state
li Liquid state Hodr g AR & B, LA 1 A R 2 19
ss Semi-solid ﬁ‘:(k]'kg'l)o
Pl R (] 2b) MRS N
E=-jwd (4)

(15D MRS z B ae . 50 (16) Ror

o, P T ‘7:’%“@1”‘%’ S TEZEREAN MO IR (B 2 (0 3L A D 2k L 3 FE AT
Ly
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Calculation domain 1 } culation domain 2

2 g

Fig.2 Induction heating model: (a) three-dimensional model geo-

metry, (b) two-dimensional axisymmetric boundary con-
ditions and calculation domains, (c) meshing of the indu-

ction heating computation model

Moo A AN 252 ) R S O FARE R 3 5 2% A«
q,=eo (T, —T") 17>

Hor g NRIFR (6=0.3), o M 5 -BOR L S HEL

(W-m2K*4) 25260

1.4 ARFHEWEL S

Bk 22 NI AT SR R 23 B 1 2 PR SR A
PFBEE MR 3 Fione VR0 & U BRZi
D2k AC il Ze 5 PO R AR . BOE DE M EG Ak
ML, CD ol A M, FRezgh kg A 0 o i
R vo, VT RPIRIELEEN Too vHEI 2 Xk 22
EREER vy, JEMALSE T HEATRAF -

T = e T SRR, DA i A T SRS O ORAIE
THE BRI BEAT, Xk 22 fr £E ) ABCD DX IURT T 5745k
2 AT INEE Gy, BT AR AT S 2 2 Y RS
Ry o Oy BRARTH SR, X ERZZ AT SR 2 2 AR
FCAte 348 73 WA B RO 2 BEAIG, B 2¢ BToR

2 IRRIFR

ERLZ NI o TR OB S0 IR 22 3 IR B
— S AR I DU 25 T il — B S i B o TS - AT
WA, ZORBRRE A S, RIUIREZ
PRt R T b N, AR 97 B SR AT SR A
NG B BRI EE h 2 15 mm, W1E] 3 iR .

R3 MREFHRE

Table 3 Boundary conditions

Boundary conditions AC CF AB BD CD DE EG FG
v/m-s’! ? =0 v=0 Vo nv=0 Vo nv=0 nv=0 v=0
r
P/Pa 0 0 0 0 0 0 0 0
u'/N-s'm? w 0 1'=0 i’ _ 1'=0 i’ _ u'=0 1'=0 1=0
or or or
FET WIGA %25 I BCVIER i, TR G54 DAL RN 2
e PG, TR B P TR AR, R4 S T
B HEEER 4, RWFIERE L8 /NN BAR dy 4 24 mm.
B Ti wire AV 2 Pl P AR 2 0 AR A P ] PR U Dl AR
10 mm 4 ;_..-—-""
" 155 B T A0 VISR K R . K 4
T u EERU, FENIMPCRE U AN RN, e
; ;_,.—Metal flow
1smm " %4 FEMABELENETSER
; Table 4 Air-through gap of the through-heating
! induction coil”
——T

K3 B LT 25

Fig.3 Geometric parameters of the simulation model

Frequency/kHz 1 3 10 450

Metal workpiece temperature/’C 1250 1250 1250 =1250
Air gap distance/mm 50 62 62 6~25

Workpiece diameter/mm 0~10
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(K 7 1) B A TR B . T i AT R, SR A
BN FE N | 25~75 mm SR AE g I £ B8] 1)K R el AL
5T, DIMATIRCRH = E L. EHEIAM a b 90°
(R 2k Pl EAT B9, a4 P

KH COMSOL A BRCHLR A, PAsBr Lo h
LR, X R s AL B 22 AT L. B T I
Y = e R FROLAT B 2 Biok. SR EHARN 4
mm, JECEAE = P RR BN I HA R B (1 0, REAUE 5T
AT YIS HN R 5 Fion . MRARRAE ST REAT = 4
BRI T, L= MG HEAT A% &I, A% 153 587
ANFICALE, W 2¢ FToR.

FEMAT IS A BRI, 8 T Tk 5 3k A3 i
PRSI L, SR W R eI : (1D B2 I N 454k A
SEATRRIE I (2) Ak R & AE AR A | AU A
(3) TN 2 P Sy v D KA G K s (4) AR 42 4 0k 3
SIS Sy PR AR A, WRL IR (5) BT 2
FRAR VPO LT AMEE s (6) R 2 45 Tk R
by FLABEADL I (1 A7) 3 5

T s A A AT T S F 5 ) e B B AT s
JERC 15 mm 3% S0 I 7 (10 e /INIE 22 3K T v FHSE IR
35050 °C ik #4519 d5 /s FL U HE D Py

J
W

Kl 4 2 el i K]
Fig.4 Schematic of coil heating
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Table S Physical parameters of the calculation model

Physical parameter Value
Workpiece material Titanium
Workpiece size (Ti wire), d/mm 4
Workpiece shape Cylinder
Coil material Copper
Number of coil turns 3
Single coil spacing/mm 1
Inside diameter of the coil, dp/mm 24
Single coil copper coil diameter, di/mm 8
The initial temperature, 7o/K 300
Calculation domain 1, WxH/mm 40x40
Calculation domain 2, WxH/mm 5x15

2.1 mBiEmLmE

TG RA a s, HEEmE £ 1mE
ML do/o VBN 4~4.5 CHp dy i TR
7, 0 i) B8, K6t T e R R

R4 17D, AR 7733 YR JE 5 F s 2 1) o6
2, WK S P,

N T MEARR R e AR R R B B AU, SR LR
Pou 40 kW, vy 4 50 mm/s, ANAISIE (£,,=300, 350,
400, 450, 500 kHz) BEATBLAULTHEL, U AR
R JEm IR JZ R W 6 Fios.

SHTIE 6 I, AR 300 kHz F| 450 kHz, Fifl
ARUEE TR 3G T s AL R BE AN S8 n . O L1 I ) R R

*6 ATAGEEMARME

Table 6 Typical frequencies for non-ferrous metals

do/mm f/
0~12 500~10 kHz
12~25 10~3 kHz
25~75 1 kHz
>175 50 Hz
6
g
=
2ok
81
=
.2
g 2f Eﬂhh‘
Q .
é h‘ R R v
0

0 100 200 300 400 500
Power Frequency/kHz

BS BEE S RE L R

Fig.5 Relationship between power frequency and penetration depth

W
(=3
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(=}

(e}
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[o8)
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(=]
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200

Superheat of Ti Metal Melt/C

(=3
(=)

300 350 400 450 500 550
Output Frequency of Power/kHz

Ko A it th o 5 Bk Jm o o B8 G &R

Fig.6 Relationship between output frequency of power supply

and degree of superheat of titanium metal melt
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WIS . 4R 450 kHz 4RSI, BRI A A
FE BT Ko o3 BT SR R A A% KT 450 kHz Ji, MR
0 I/, SO BGER BARY, B A R . I
IEATI% 450 kHz 4 AWFFT Lol F 1SR A% .
2.2 ERERIGERELRE

RGN FE IR T B AT 2 T AR AN 4 e
TR g o BSR4 MR LAV IR B O SRR 25
PRI o R ST 88 983 P S EE VBRSO S R
B R0 40 Wi 2 i, T2 R DA B3 4 LA 1 5K
VR RPN B, SRR rae XA,
EEVER NIRRT, T2 i -

my,g = 2mr, )fy (18)
fy=mlpr,, QL))
h=h+h, (20)

P mge W FUR (K@), roe MENGEFAE (m), o
NIRRT (mPass), fo NI UERREL,  rao BT (155
PR (m), p NKEBBEE (kgm®, h Wl
TR, by IR AR, by B BRA FE

R HE 3 (18D, SAR B (1 ) 15 204 S 1 (i 2R i
5K A A IR R VAR E I S A AR . WP
WG T O B NG e L T O BT A P i
ST E A by (34RO IRl . ST
BESRAE BAT N A I SR Z0 B8 JE ) =15 mm
A W, Wk 7 fios.

BEPLEE N dy J 8 mm, Py, b 40 kW, fo, 450
kHz, WTERZ A, 192] h=15 mm 5 B -
Kl 8 AR ER 22 25 E S BE 45 1, SR IRE LG Bl . N
BT LU S vo AN 30 mm/s B9 01124 50 mm/s L RE
& JE R (R AR B0 A8 ISR . Ik 22Ty 45
mm/s I, BEME A 15 mm S, W CiFREK,

ANPPD

2.3 TUTHRERIERINE

X T R AU, H R, LRI T AR (1 )
P 5 USR5 DR P, LR, sl (21D fFros.
AR B0 400 e A I I o 22 R A o 4 e RN i A B i 22
K, AWFRIBGEE n N 20%. B 9 h— & iU 4k
22 Bl 0 AL IF T B IR P R B R R
Osum» 11 3 FBor AR, B 125 45 0 FHER W 3 O
& Ja AR AL I R ORI AE AR A O TS 4R
T € i FAE P A Oy CEESRIE AR AT AT,
H350+50 CH. 3 (22). (23) Al (24) Ky Q kit
Jiidie 3 (25) NERLZ BRI T EHAN
4 mm SEIEK 22, AL IR A £5=60 s, Bk 22 45 HE S 5 v=45

mm/s.

x
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Fig.7 Schematic diagram of droplet gravity method

Pl 8 T8 UL 1A /) 1k T
Fig.8 Minimum feed rate that can form the flow: (a) 30 mm/s, (b) 35 mm/s, (c) 40 mm/s, (d) 45 mm/s, and (e) 50 mm/s
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_ A
n P. Q2D
B.= Qo (22)
lO
qum:Ql+Q2+Q3 (23)
Oum = €omAT, +mAh +c;mAT,, (24
d, Y’
m=p,n 7 Volo (25)

Horbe ATy NS S 8 B SRR AR (C°C), ATy
NS RE CC), m AL TR R (2,
cso NIEEEIBLLAE (Tkg' T, o) NBEEIEE
P (Tkg-C™D), peo WKL HE (kg/m®), Ahg K
AR (kI/kg) .

ER221E 15=60 s I [A] Y, 16 22 K B 0 votg=2700 mm,
U (25) WM AER 22 (1) 5 m 2 166.8 g, F AR
A (24) W1 Qum=420.6 kI, 4 Oum AN (22)
A1 Poe=7 kW, $f P AR 21D 0] LA F Py =35 kW

BT UCAT s A, W R 2 lE, T H YR AR
HRNR L2 g5 L, L Py, WA RASHA, BEH
B T, HHATERIAT Y. BLE Ran e 10 i,
ERZ2 AT L . AT, 35050 °C M A 1l 5
B IR Py, N 34 kW,

3 SLIGHR

BT ER 2 SR N BT S 45 2, e AR
22 YA SERAIE ST o A A T A U LR R
NP RS REK 2 ESE 2 R, WA R
G AHKREHMME RFH R

e AR FL R s SR A ST ) SPG400K -
100 7R HLYE, #E D13 90 kW BNV B RS A
BR 22 SN ARSI T B TARIRA, b BR 22 5 Ak S it
Ll A — TR KB, d o 8 mm, ok 90°, £

oo

S

S
T

(o)

(=]

S
T

Superheat of Ti Metal Melt/'C
) I
(=] (=]
S S

30 32 34 36 38
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10 AN [7 FL Y5 Hh S 2 10 B < e I A i A
Fig.10 Superheat of Ti melt at different output power

Pl A B G L 11 Brs s JRBEMROh do=4 mm ) TC4
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FESLR AU B HUK RS b i AU N, 2k Pl 42
PEAHIK: MRS FR USR5 4k B B e 1
By B IGASCIN 52 J5 4 SE B et %

AR A v AR I K 22 S AR 2 A, AT AR 22 B
FEA S o B 2 B S Bk 22 T B 15 mm 3 S I I
R v,

RLZ P54 520, 58T B W& AR HIUK R4, R
I 2 P R AL TEEAT ¥ ) TR IR RS R, stk
DX FE I LR L T U N, FLR i D) 3 1 e Ol
40 kW) [Rl I JF R ER 223 821k 22 R %8, ORI 22 11 2k Pl
PN RS S AL s T TR AARAS, S I I B R SR T i
TR 22 4 b v, (RS R AOE K A 15 mm
W, B v

Ti wire N

A .
= Continuous
e feeding device
|a®|
=
1
1
i
A Y .
1 's
' Gas can L Protective gas
i = outlet
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Do RIA High frequency
— AL I . . .
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— ]
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BETT R 05 45 B
Fig.11 Schematic of Titanium wire melting experimental

equipment



* 1826

Wt &R TR

848

K12 B2
Fig.12 Titanium wire melting experiments at different feed rates: (a) 20 mm/s, (b) 30 mm/s, (c) 40 mm/s, (d) 50 mm/s, and (e) 60 mm/s

B 12 AR 2 25 E 38 RS R s A Ol i
12a. 12b 1 12¢, vyl 20~40 mm/s B, ¥a44 Sk [a] W7 1)
VESRW, BHIEEEBG N, WO N VR R . &

B13 0 Bk g 2 g I & 24

Fig.13 Temperature measurement results of titanium wire

melting experiment

12d A1 12e Fi7i, 24 vo K 50 mm/s I, B4R 457742 10~15
mm KR &R, IFRFFIREFAAE. vo 4RSI R F
60 mm/s, TR 1A > 15 mm (04 J8 W3 - Bk 2 1k 5
A SRR 2N 10.0%, 525 &5 5ot RS 77 25
FUAT T H8E .

PR 22 AT 1A S B0 W9, K H FLIR-T620 (=i
A AG I TSR L, 2 I 0 A BK 4 e Y ) A AR B AT
W5 - MR VL —40 C F+2500 °C, i 2 u Hl +£2%.
WSE vo N 50 mm/s, fo, N 450 kHz, 75 H U5 o
R Py 3 BE L E ATl 350+50 °C o Tl It 5256 F
50, 13 BVEK 22 LRI S ATy, A 350£50 “C Il
It Poy N 38 kW, M &5 R Wil 13 Fios.

TEAR 22 ISR B AT, 4 35050 CI, FTfil
RO RLEA SERME XL, SFERZER 10.5%, %
RGN, S RN AU A H KL

4 % ®

1) BERUBTF T 15 21 T Bk 22 8 N 475 A A5 R (1 S A 2
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. HIE AT 450 kHz.

2) MERIWFITF R TR K 15 mm W
s A% 22T FE N 45 mm/s. £EIEEAE R0 AR 7 2B it 4
2R 350450 “CI,  FLUEE I A4 DI 34 kW

3) SCHIFTAF R T TC4 AR K E 15 mm W
VIR F3% 223 E O 50 mm/s, 52K A SRR 5 2
) 10.0%. FEICSAT R A4 AR 3 EE Sy 350450 CHi
T, HLE PRI S DAl 38 kW, SR LA
fHIRZEHR 10.5%. SEU0 45 5L 5 RTPL45 Al I EE, 3
B TR L2 5 Ak 1) TR N A B

% 3k

[1] Zhao Xiaohao(i® %), Zuo Zhenbo(Z:#<1#), Han Zhiyu(iH
&T) et al. Materials Review(# £L'FH)[J], 2016, 30(23):
120

[2] Kima Y, Kima E P, Song Y B et al. Journal of Alloys and
Compounds[J], 2014, 603: 207

[3] Zhang Baicheng, Liao Hanlin, Coddet C. Applied Surface
Science[J], 2013, 279(8): 310

[4] Antony L VM, Reddy R G. JOM[J], 2003, 55(3): 14

[5]1 Moll J H. JOM[J], 2000, 52(5): 32

[6] Mais B, Mowbray G A. Metal Powder Report[J], 1998, 53(11):
30

[7] Liang Yongren(#7K{"), Wu Yinjiang(5%=5|YL). World Non-
ferrous Metals(I 54 (1. 4xJ8)[J], 2016(12): 150

[8] Heidloff A J, Rieken J R, Anderson I E et al. JOM[]], 2010,
62(5): 35

[9] Charles F Y, John H M. US Patent, 4544404[P], 1985

[10] Leybold A. EP Patent, 0451552 A1[P], 1991

[11] Mangabhai D, Araci K, Akhtar M K et al. Key Engineering

Materials[J], 2013, 551: 57

References

[12] Franz H, Plochl L, Schimansky F P. Titanium Org[J], 2008(9):

1

[13] Hohmann M, Pleier S. Acta Metallurgica Sinica[J], 2005,
18(1): 15

[14] Zheng Mingyue, Zhang Shaoming, Xu Jun et al. Chinese
Materials Conference[C]. Singapore: Springer, 2017: 35

[15] Yolton F, Froes F H. Titanium Powder Metallurgy[M].
Waltham: Butterworth-Heinemann, 2015: 21

[16] Wei Mingwei(%% " #i), Chen Suiyuan(ff% Jt), Guo Kuai-
kuai(FEPLER) et al. Materials Review(#4 ¥l FH)[J], 2017,
31(12): 64

[17] Lu Lingliang([i 2% 5%), Zhang Shaoming(7k /> #), Xu Jun(44:
42) et al. Rare Metals(Fif6 4xJ&)[J], 2017(1): 94

[18] Kroeger J, Marion F, Kroeger J et al. Powder Injection
Moulding International[J], 2011, 5(4): 55

[19] Zhang Shaoming(5k /> HH), He Hiujun(¥% 4 %), Hu Qiang(#H
548) et al. CN Patent(*}' [H L F), 201711450429.0[P], 2017

[20] Zhang Shaoming(#k/>8H), He Huijun(#{ £ %), Zhao Xin-
mingG&H W) et al. CN Patent(1 [E % F)), 201711450429.0
[P], 2017

[21] Bojarevics V, Roy A, Pericleous K. Compel International
Journal for Computation & Mathematics in Electrical &
FElectronic Engineering[J], 2011, 30(5): 1455

[22] Kranjc M, Zupanic A, Miklavcic D et al. International
Journal of Heat & Mass Transfer[J], 2010, 53(17): 3585

[23] Bui H T, Hwang S J. International Journal of Heat & Mass
Transfer[J], 2015, 86(3): 16

[24] Zhao Qianzhe(R AT ). Numerical Simulation and Experi-
mental Research for the Induction Heating Process of Steel
Bar Production Line(FM A2 1= 2 18 N in #4 i 72 00 £ 8 59U
F 5256 #F 97 )[D]. Beijing: North China Electric Power
University, 2013

[25] Lu Liangliang, Zhang Shaoming, Xu Jun et al. International
Journal of Heat & Mass Transfer[J], 2017, 108: 2021

[26] Gu Yujiong(JHi#2/), Yao Jian(gk i), Zhou Zhaoying(Jk
YY) et al. Acta Metallurgica Sinica(4%: )& *F#)[J], 1994,
30(12): 543

[27] Dai Yu (¥ J&). Study on Super High Temperature Atomizing
Process and Mechanism for Spherical Tungsten Carbide
Powder(BR B T A6 55853 2K 1K) w5 i 254 11 26 5 A S L B
%%)[D]. Changsha: Central South University, 2008

[28] Davies J, Simpson P (translated by Zhang Shufang(5K ¥ 75),
Liu Xiangxun(#I#£9l), Cai Weiwang(2<& ). Induction
Heating Handbook(J& [V il #F I} )[M]. Beijing: National
Defense Industry Press, 1979: 30

[29] Liu Huamin(X|]®###), Liu Zhaomiao(X# #%). The 13th Con-
ference of Beijing Society of Theoretical and Applied
Mechanics Beijing(2007 55 + = Jii db 5{ J1 %% &5 % R 4F
4£3)[C]. Beijing: China Academic Journal Publishing House,
2007: 40

[30] Volkov R S, Vysokomornaya O V, Kuznetsov G V et al.
Technical Physics Letters[J], 2015, 41(2): 128

[31] Jlosunckuit M T. Translated by Wang Dongsheng( L 4 71),
Yang Jibao(#1Z5%Y). Induction Heating Industrial Applica-
tions(J& L # 1) Tk Y A )[M]. Shanghai: Shanghai
Scientific & Technical Publishers, 1962: 42



-+ 1828 « WA EMES TR %48 &

Numerical Simulation and Experimental Research on the Melting of Titanium Wire
Based on Induction Heating Gas Atomization

Zheng Mingyue'?, Zhang Shaoming', Hu Qiang', Xu Jun', Mao Weimin®, He Huijun’,
Liu Yingjie®, Sheng Yanwei’, Zhao Wendong®
(1. Beijing General Research Institute for Nonferrous Metals, Beijing 100088, China)
(2. University of Science and Technology Beijing, Beijing 100083, China)
(3. Beijing COMPO Advanced Technology Co., Ltd, Beijing 101407, China)

Abstract: A new preparation process for titanium powder for additive manufacturing, wire induction heating gas atomization (WIGA) was
developed. The combination of numerical simulations and experimental investigations was used to investigate the high frequency induction
melting of titanium wire. The numerical simulations obtained the optimal parameters of the titanium wire induction melting model, i.e. the
angle of the induction coil 90°, the power output frequency 450 kHz, the diameter of the titanium wire 4 mm, and the minimum wire feed
speed 45 mm/s when forming a 15 mm length of metal flow. Under this condition, the critical output power is 34 kW when the molten
metal generates 350+£50 °C of superheat. An argon atmosphere protective titanium melting experimental device was established. Through
experimental investigations, the minimum TC4 wire feed speed is found to be 50 mm/s when forming a 15 mm length of metal flow, and
the error between the experimental and the numerical simulation is 10.0%. Under this condition, the minimum output power of the power
supply is 38 kW when generating a molten metal with a superheat of 350+50 °C, and the experimental and numerical simulation error is
10.5%. The experimental and numerical simulation results prove each other, and the engineering application basis of high frequency
induction melting of titanium wire is obtained.

Key words: additive manufacturing; wire induction heating gas atomization; melting model; numerical simulation and experimental

investigation
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