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Synopsis

Regarding metal powder, manufacturing process and applications are reviewed on this report. Water atomized stainless
steel powder is applied to many automobile parts because of that heat-resistance, wear-resistance and magnetic properties.
Gas atomized powder is mainly applied to powder welding and hot isostatic press based on the spherical shaped powder. Soft
magnetic parts, such as smoothing and boost choke coil of switching regulator and DC-DC converter, gets advantages using
metal powder on the point of saving energy and reduction of machining cost.

Daido steel Co., Ltd. started basic study for production of atomized metal powder on 1971, and established the technology
of mass production on 1975. Now, not only stainless steel powder with high compressibility and fine powder for MIM process
also Levitation melting-Gas atomizing powder for active metal and high purity material and soft magnetic material powder with

insulation coating is manufactured.

1. U0 ®IC
WA B SHM EEMEER, SEETmE =74y b
-7 TRENETH), TOHVEFEEICL-T
HEJE LT THERETIIILCRELERLT
7. INLOEIFEREERETLLDTH 72
A, BOETIZAT v LA, TEARCm# - it a4
LEDEEMRENRETLILDLELBEL TV,
INE DIEROBAMME R, BB GEEE
(7 M~ A X)) 12X 2 68mRKEERM AL SN,
CHICE ) ERENEKOEEDSREIC R 2722 L 05
B, BIIIERDO TV AT - BEkEE O FAE A LB
KBERLBREEARE T LA (HIP) % & O @B E L
DEERH Y, INHIZ Lo THREEESIITT 55

BLEONMEREBHE L2 D 5.
RKETIEWA WA R AR L2 AR 2EEGTRE
L72h, &BUNDObDZRETHEALLZDTHZ L
TREIE LML BIET BN KORERIE T -

Twa., FHLOEREM L LTomKRIZSHD T2 /0
=% T2 HIEDPNTH L, REAOIHERAT E 80 B <
ML L CTHIfET IR L T b,

2. BIARBEHM
2. 1 B =

Table 1 12 & By oK 8L 75 1 O PG 19 72 73 41 % R
T EEH R ORI S IR 7k, AL TS &
U7 A X (HF) HEICRI SRS,

BB )7 X 2SS & ) S A R L Rl
KR 2 MK E TEELIZT TR, I TIIH
EEMBRDBEWICR =L I )7 &% Fv TR = %
NVE¥—% 52, HERELOES Bz HELICE -
T, AR PHEET LI A= AN TOAL A > 7ELH
RSN TWD ",

L5 0358 7E, RS E EOLF B L > T
BRERESTHLOT, FFHIHMERT2/HZ N

2008 4F 11 H 27 H3e A

* R FEFFR IR R S R ERT  AK T3 (Metal Powder Plant, Metal Powder Dept., Advanced Materials Div., Daido

Steel Co., Ltd.)



140 EREH £80% 175 2009 4

TELONHHTHY, LTI T I 70 DRZED
R BEEFA DWW T, BIERRENIL CIThTwab.
L2 UEH E, MEEOMMM KL #ETLILIETE
LW, BEMAEINOLOR—-THEOATHEST L L
IR TH 5.

T b A XL, SRR & O RS AR 0 &
B ANF =T 1 X7 OFEERIC X B 0TI X -
TIEWEIE T RS, 0T &E S ThHRILT 57
BT, WELIWEOMEEZEETELI LMD, BHE
BEROMREEHEME LTERE R LTS,

1940 ERRICIE T oo b VbR AT bv A Ry~
T4y Y A KEOER S ANP HEGER T T SED
D, FFICELE L 7-WE% ) 2V 5 EFEAR % L C

WMAFRIEL72Y, BEREERT 571 X7 RICEGSR Tt
TL, L THRILT A, SN2 EBEHARLIETR
L)k T h~A X, AT b= A XhB L0
LT M A XFECREN S, Figd loRsns & 912,
T P A RFEOENIZL ) F UEGOEETH RS
N 72 B DFARD I 72 B . KEFZEETIIZSHED
SORBH R R ) 25, HAMBEES X050
BEETIRERIOEWIBIRE 2 5. EHEE OB
W7z ) O FaB & UEBEAEOIERREOHRED %
WIET A AT [HHEEREE OFEE TR RORE (RO KE
S) IREEL, WICLD0MEAT o THEOREE A &
THIENTEETH 5.

Table 1. Main production method of metal powder.

Principle Method Feature
. Coarse powder with an irregular shape from
Machining ]
shearing wrought metal.
Mechanical Milling Mechanical impaction of coarse brittle particle.
Pr . .
ocess Repeated impact, cold welding and fracture
Mechanical Alloying events produce desired composite powder that
contains fine oxide particle.
Reduction Reduction from metallic oxide or chloride.
. Precipitation from solution of metallic salt by
Precipitation
reductant.
Chemical
Precipitation from solution of metallic salt b
Process Electrolysis P , y
electrolysis.
Decomposition of .
Thermal decomposition from carbonyl metal.
Carbonyl Metal
Use of gas as a fluid for breaking up a molten
Gas atomization metal stream. The powder is generally spherical
shape, and low oxygen content.
Molten metal is forcing disintegration and rapid
Water atomization solidification by high-pressure water jets. The
Atomizing powder is relatively irregular shape.
Process Molten metal is poured on rotating disc, and
Centrifugal atomization forcing droplet by centrifugal force. The powder
shows comparatively narrow size distribution.
Rapidly rotating metal ingot is melted by plasma,
Plasma rotating and forcing droplet by centrifugal force. The
electrode process powder is formed regarding active metal, which
can be made ingot shape.
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Water-atomized powder

Gas-atomized powder

Fig.1. Typical shapes of water and gas atomized powders.
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Torque sensor parts

Fig.2. Examples of sintering parts.
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Fig.3. Green Density vs. [C+N] content of SUS410L
compacted at pressure 490 MPa.
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Fig.4. The outline of water atomizing product line.

Fig.5. Examples of MIM parts (for mobile phone).
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Fig.6. Example of PPW (Engine valve) .
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Fig.7. Outline of levitation melting and gas atomization.
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Fig.8. Dust core (toroidal type) .
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Sintered valve seat

Fig.9. Examples of sintered valve seats and microstructure.

Example of microstructure
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