5258 Vol.24 (2019) No.11

c S5

e

RESTAERMARDIRIESTE

Manufacturing Processes of Metal Powders for Additive Manufacturing
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Table1l Metals for additive manufacturing.

SUS304
Stainless steel SUS316L

17-4PH
Mold steel lg/::fﬁgng s
Ni-based alloy ﬁiigg g?g
Co-based alloy Co-Cr alloy
Al-based alloy 21780171;)Mg
Ti-based alloy Ti-6A1-4V
Pure-Ti CP-Ti

Cu-alloy, Mg-alloy, Refractory
e metals (W,Moetc)
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Fig.1 Defects in ALLOY 718 parts manufactured by SLM.
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Table2 Industrial production method and characteristics of metal

powders.

Classification | Process Shape Material
€ L Spherical | Ni,Co,Ti
atomization

Mechanical WEiE Irregular | Fe

processing of atom1zatlop

molten metal Melt drop into Spherical | Pb, Sn
water
Centrifugal | £\ | gn Al
atomization

Mechanical Stamp mill Angular

pulverizing Ball mull Platy Fe,Zn,Sn

of solid metal | Vibrating mill | Irregular
Reduction Sponge W N1 Pt
L el e

. decomposition

Gty Electrolysis of

reaction ¥y Dendritic | Fe,Cu,Ta
compounds
Evaporate .
T L e o (A
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Fig.2 Schematic view of the induction melting gas atomizer.
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Fig.3 Example of a process scheme of an electrode induction
melting gas atomizer.
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Fig.4 Schematic of the levitation melting gas atomizer.
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Fig.5 SEM photograph of Ti-6Al-4V (mass %) powder (+15/-45 u
m) by a cold-crucible levitation melting gas atomizer.
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Fig.6 Example of a process scheme of a plasma atomizer.

Fig.7 SEM photograph of Ti-6Al-4V (mass %) powder (+45/-105 u
m) by a plasma atomizer.
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Fig.8 Schematic view of the rotary disk atomizer.

| 675




5258 Vol.24 (2019) No.11

T = 22K D 2 EERAEEB A 5O K o TR
TN RU, BT 2 2 & TRBMARENE 5. EREIE A G
69 % & TIZHMOREM L B2l L 2720, s h 56
<\ i A EEIR 2 3 0ETE 5,

A SEBROS B

Slid. BiIR & 2 ORHEDZEC K > THlES % 1E DR
To D, —MANTHARY A X, EERLEKTIZE > ThiEs 5.
ARBTIE BIARY A ZDOEIZK B 508 (KM% B AR» 5
RES A ZOBAKREED 53T 2) 2 HINE U 7omildiic o
WTHIMIY 5.

Inert gas Droplets
N A
< | Spindle
Vacuum i T
I Motor
//ﬂ -
He, Ar 0
Plasma arc A/ Rotating
torch electrode
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Fig.11 Relation between the inter-particle adhesitive force and the
particle diameter.
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Table3 Evaluation methods of metal powders

Characteristic | Evaluation method | JIS Z | ISO
Melting point | TG-DTA
Crystal
structure 24D
Surface
e — SEM
i\éhcro-structu EPMA AES
Chemlcgl_ ICP.XRF
composition
Particle size | Sieving 2510 | 4497
distribution Laser diffraction 8825 | 13320
SEM
Ll v Image analysis
- Apparent density 2504 | 3923-1
Density Tap density 2512 | 3953
iyt BET 8830 | 9277
surface area
Flow rate
Flowability | 2ngleofrepose | 50, | 1499
Powder rheometer
RPA
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