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WATER ATOMIZED POWDER
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Water Atomization x7rvrzaiz
Water atomization realizes micronization and spheroidization.

Features of Mitsubishi Steel
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Flexible control of powder shape and Particle size.
R -fREZBaElca>  a—-Ib

Manufacture metal powders according to customers’ requirements.
BERDEBLEICShE-EBHREZERE

Evaluation test of powder characteristics is possible.
R DR H OTEE

Feedback of test results to manufacturing conditions.
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Molten metal Can manufacture small lots.
HEOY M SBGETTHE
Wide range from tens of kilograms to tons.
0D 5 b E TIELLS Xt
Water jet
Cx)
Lineup #%scvrvr

Compatible with a wide variety of steel grades.

Chemical Composition [mass%]
Classification Alloy Grades (#== vy
X% sHiE
C Si Mn Ni Cr Mo V W Co Cu Nb Fe
High Speed Steels SKH51 0.90 0.4 0.4 — 4.2 5.0 2.0 6.0 <1.0 — — Bal.
SEETEMN SKH57 1.30 0.4 0.4 — 4.2 3.5 34 10.0 10.0 — — Bal.
Tool Steels SKD61 0.40 1.0 0.4 — 5.0 1.3 1.0 — — — — Bal.
TEH SKD11 1.55 0.4 0.4 — 12.0 1.0 0.5 — — — — Bal.
Ferritic Stainless Steels SUS410L 0.03 1.0 0.2 — 12.5 — — — — — — Bal.
JIS5AMRTULR SUS430L 0.03 0.9 0.2 — 17.0 — — — — — — Bal.
Austenite Stainless Steels SUS310S 0.05 1.0 0.2 20.5 25.0 — — — — — — Bal.
A—RFFAPRTVLR SUS316L 0.03 0.9 0.2 12.0 17.0 2.5 — — — — — Bal.
SUS420J2 0.60 0.9 0.2 — 13.0 — — — — — — Bal.
Martensitic Stainless Steels | SU5420J2-Nb (%) | 0.60 0.9 0.2 — 13.0 — — — — — 3.0 Bal.
RIWF VYA RRTYLR SUS440C 1.00 1.0 0.3 — 17.0 — — — — — — Bal.
SUS440C-Nb (%) 1.30 1.0 0.3 — 17.0 — — — — — 3.0 Bal.
Precipitation Hardenin_g Stainless Steels SUS630 0.07 0.8 0.2 4.0 16.5 _ . . . 4.0 0.3 Bal.
LR TV LR
I Re;;z:;gg Sz 1.4957 0.25 0.6 1.5 200 | 210 3.0 — 25 | 200 — 0.9 Bal.
Super Alloys Super Co400 (%) | 0.05 2.6 0.1 — 8.5 29.0 — — Bal. — — 3.0
Bas F75 0.35 0.7 — 0.5 28.5 6.0 — — Bal. — — 1.5
Fe-3%Si 0.01 3.0 — — — — — — — — — Bal.
Fe-6.5%Si 0.01 6.5 — — — — — — — — — Bal.
Fe-18%Si 0.01 18.0 — — — — — — — — — Bal.
Soft Magnetic Fe-Si-Cr 0.01 ~ 6.5 — — ~ 5.0 — — — — — — Bal.
IR PB 0.01 0.6 — 49.0 — — — — — — — Bal.
PC 0.01 0.4 — 78.0 — 50 — — — — — Bal.
Fe-49%Co-2%V 0.01 0.6 — — — — 2.0 — 49.0 — — Bal.
Fe-50%Co 0.01 0.6 — — — — — — 50.0 — — Bal.

* MSM Original Grade Name
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Soft Magnetic Powder
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Purpose of use #gism o

Soft magnetic powders are used in a variety of electronic components, and the powder properties required vary depending on the application.

Product Outward appearance Frequency Feature Product Outward appearance Frequency Feature
B & AA— R % &I B & AA— R % 8
Voltage step-up/down
Motor 0.1kHz~1kHz Motor Drive Inductor 100kHz~3000kHz | O
£—9 E—IERS 10999 Rectification of current
EIRDET
Magnetic shielding
Reactor 10kHz~100kHz | Voltage step-up/down| | Magnetic sheet @ IMHz~1GHz HSHER
U7 IR EEDOFEE B — b Noise absorption
/A AR

Development of soft magnetic powder for inductors

More spherical
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TAP Density tapze
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We can provide powder with high filling properties.

4.70
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Micronization #ko#mit
; Considering high yield and low cost.

Material +# =

Improvements zzmEs

7 hA XREDEILE(L

(2)Introduction of a new classifier
M T REEDEA

(D Improvement of atomization conditions

After ™“w=E%

Fe-Si-Cr&

4
4

Press
molding
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Micronization
RO

Improved yield of fine powder
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6.00
5.90
5.80
5.70

Green density [g/oi]

Particle size distribution as atomized

HS Circularity Area circularity

0.88
0.86
0.84
0.82
0.80
0.78

Area circularity[v,0.5]
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Compression molding pressure [t/cn]

Original product

Frequency [%]

Particle size[um]

New product
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Compaction pressure - green density mmE-miptzE
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Powder for Metal Injection Molding Grade! AKT-S3 |
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Features itiszE

‘I Realizing low cost through commercial yiel.
RS BEFUEICKIVEIAMEZSRIR

2 Can provide TAP density according to customer needs.
HEFR——XIT;BOIETAPEE TOZ It h olsE

3 Support prototyping with compositions discussed with each customer, and improvement activities involving our technical.
SERT EICHEERUT-HHRE TOFIEXTI St Hiiiar 23 A el 58 =37
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Features itizE

Spheroidization kot
Reduced binder amount and high fluidity.

Melt flow ratio by flow tester

0.12
0.10
0.08
0.06
0.04
0.02

0.00 145 155 165 temperature[C]
@ Lot774610 Original product (binder ratio 6.5 mass%)
@ Lot322111 New product (binder ratio 6.0 mass%)

Flow ratio[cc/sec]
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[AKT-S3] grade D50=8um TAPEEE4.80g/cm?

HS Circularity  Area circularity Cross-sectional view of sintered body s purme=s
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Area circularity [v,0.5]
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Example saiEa)
Can be applied to Various steel types.

D50 Chemical Composition [mass%]
R Classification material {E#ms)
PR e &%) HE [um] : :
et C Si Mn Ni Cr Mo Vv W Co Cu Nb Fe
e rion-Speed Siee M2 10 | 085 | 03 | 02 — 42 | 50 | 20 | 60 | <10 | - — Bal.
precipiaonfardenng sanesssieel | 17.4pH | 8,10 | 0.07 0.8 0.2 4.0 16.5 — — — — 4.0 0.3 Bal.
BB ER TV UR
e rleatressiantseel | 1.4957 10 | 025 | 06 15 | 200 | 210 | 30 = 25 | 200 = 09 | Bal

Further development planned
SfthiEICORBATE

If you have any requests, please let us know.
CEEEHVFUESEUEEBELIFLIEEN

LOT# 782810
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GAS ATOMIZED POWDER
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| Features of |V|S|V|'S gas atomization equipment E%@ﬁm@ﬁz?h?{z“”t% #%E

Capable of handllng varrous quantrtles Of IOtS since we have both prototype and mass productron furnaces.

% _ f' ~' ' "iWE'IF t EEIF 7& ﬁd

it o '{‘-'-_“-ITVIM (Vacuum Induction Melting Furnace) s also available for meltrng and atomrzrng from master ingot.
wmaer raow\VZS'—»f J:luHJ\b(D ﬁ¢-7h747$:5—r -
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2 _'-.Spherrcal powder can be produced by optimizing atomrzatron conditions based on fluid analysis.
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' ,;_"Antr satelllte system prevents powder adhesion (satellltes)
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MGA:Mirex Gas Atomized

Grades other than those listed above are also available.
OB DHGERETT

We accept requests for prototyping and

Gas SUppIy

5  Vacuum Induction

C : istant part X | Melting Furnace
MGA-316L orrosronﬂﬁ-ﬂrﬁe;rssn ant parts
Stainless steels e
ATHLAS MGA-310 Heat-resistant parts o
[REEAT Gas Jet
Stainless steels : Molds Container
2T R MGA-Maraging -
Micropowder\
Tool steels Molds
m=t: MGA-SKD61 S J | Collection
A0S Container
Self-fluxing alloys . - Thermal spray
SREITIAPN MGA-SFNi4 s
MGA-718 Aero;.r{:)acreEI IJparts -8
Super Alloys MGA-625 Power Generating Components
BE® REIE 3
Valve Seat A
MGA-T-400 NIVTY—h '&“
Soft magnetics o Soft magnetic flat powder
R MGA-FeSIAl KT
Low-Expansion Alloys MGA-36Ni Bimetal / Shadow mask Confined type(Closed coupled) High Speed Camera
RERSE X9,/ Vv R=IRT ;

mass production of various lots.
B20y SORE EEKEE
EOCHBIET

MGA 310

S MITSUBISHI STEEL MFG. CO.,LTD.




Development of metal powders for 3D printers
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Alloy Damgn a2k .: | Liquid
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(Cr,Mo }:.3;':5

'.‘.;-‘ ._5,-jeq1nllbr|um phase dlagram and experlmental data

[ ¥"-(Ni,Fe)(Ti,Nb)
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Equilibrium phase diagram of Ni base alloy

Powder Manufacturing Teohnology MRS
. & ; _ Gas J
"‘f:h | Flow Speed '.{f

- :Wa optlmlze atomlzatlon conditions through-

“fluid analysis and in- 5|tu observatlon to

"Pm"ide Spherlcal--'powders at low cost.

H.Lnamaobﬁaﬁon;w hv»r?:?hnolal_maﬁu; | _
'"ﬁﬂﬁ'l*&*&]*%ﬁi[:“u?mﬁbﬂfﬁ'ﬂ : Ca i | Equipment Iayout{LaI’t}andfluidanIyaia results (Right)

Evaluatlon of Addltwaly manufaoturad parts S A B

~We promote matenal development by akrcn:iahng
the solidification morphology and analyzing the -

mechanism through microstructural observation.

MBS K R ERAEOREA. XN ZLBTETLY,

Microstructure of MGA718

*Zﬂﬁ:ﬁ %E;‘Eﬁ LT L\E"g“ o _ : : . SEM map(Left), STEM map(Right) . IPF Maps {ND}

Davalopman’t of various 3DP products us'ing gas- and water-atomized powders
HA7 h?«fi’ﬁ:iﬁ}i‘cﬁﬂw KR4 X RERNESEIDPR B OM

Development of tough Fe-based heat-resistant steels using refinement of eutectic structure by rapid solidification in 3D additive manufacturing
3DRBER CORITAIE [C XD RBROMH EZF ] R Ur- s EieFe S #afl OFFE

We accept requests for prototypes of
3D additive manufacturing products.
3DTEBER @
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2 MITSUBISHI STEEL MFG. CO.,LTD.





