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1) $FREPFID;AZE  History of Our Powder Section 2) ¥R Advantages

1982 & : [LHASMFFRICHIR TIHZRE
LSet up powder manufacturing plant newly in HIROTA Works.

MIREX ¥k ( ¥R ; Kia®, EHEOME)
MIREX Powder for Powder Metallurgy and

Powder Magnetic Core

LU DOMRERIS, KifOREREELE
K7 bRA X EAM—DRELEEHZ
ENL. ZIRICEDRERKRCEDIER

RRIEKT bNA X, BZEEEHC KD —MRAVEKT b1 X
RELBUTRORENSDFT,

1983 4 : BEEHR U\ 1 R) BREHDLE LTRERA ICEBLIMROREETOTHOET,
Fio. BRERCHIBHAVED SO e

Started massproduction mainly by manufacturing

High-Speed steel powder. F CTORMIZBEEBUICT>OTHEDXT, QS RFETCHEEME
- -~/ FRICADES pm ~HE um £TO SERRTEEAMM
MERZHEHELTHDET, L JlE¥ivES
1985 £ : BERY TZRE UBHKRBEZRS
Started manufacturing fine powder by installing %
\igh-pressure Pump. » SBFTREBBICTY hO— L

&= REBEMRIEETHE

1996 £ : 1509002 (LRQA) DFRILERS
 Certified 109002 (LRQA)

-
o S _ i [ANNEALING POWDER]
EEhgs s 2=l I J H'_'Cké*ﬁ* A% ) Our alloy powders are manufactured Our specialized Water Atomized and Vacuum Annealing
LDEVGIOPEd new Atomization jet and started production » to meet the needs of a wide range process allow us to supply customers with high quality
. . powder with the following inherent features
of customers, using our unique
2003 ££ : IR1E 1SO014001 (JICQA) DEREEEN{S water atomizing technology and ) o )
1S09001/2000 (LRQA) (DFRIEENS massproduction vacuum annealing ¢ High Compressibility - at High Carbon grade
. : @ High Compactibility at High Carbon grade
Certified 1ISO14001 (Environment,)ICQA) system.
. € Low Oxygen
LCer‘uﬁed 1SO9001/2000(LRQA) |
We also actively offer technical support
during development stages, from
2005-2006 % : EEERENHMLH material design to analysis. [NON ANNEALING POWDER]
LUpgraded facilities to increase productive capacity. [ J
We manufacture powders in a range of @ Powder Shape freely control
. L t [ hundred @ High Apparent density powder
2010 & : 7 RYA XTI T v Mok 2BEER severa -um osevelra .un reds um gh App Yy P
TR . depending on applications. can be produced
LDeveloped new Atomization jet and started production. 1
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MIREX B#K ( EFE ; EEMAFLERR, 105 I51)
MIREX Fine Powder for Metal Injection Moulding and

inductor

RRIZKT BRAXICED, HRBRZIY bO—)LLU TR

EROICHREBELTHED XY,

=YV TEEL  OREROBRMM
SENSIHEFY SERE
& TEBEDR L

MEERFUECL>TTE I BEOMKRZRBRATHEORI,

& FP ¥k
€ MHT #%k
@ AKT $%

RELERIR (ERE 10505, Bl
Soft Magnetic Powder for Inductor and
Powder Magnetic Core etc

MIREX #35K. MIREX 3R D 7 b ¥ 1 XL
ZFRRAL. ERBROTI VI IYICELIERRE

BELTHDET,
B MERD R

SEVIFZOXR
=NV IIVR
O RERSICTHE AR

[MIREX FINE POWDER]

Our specialized Water Atomized Fine Powder by High
pressure can control powder shape, and which has the
following advantages;

@ High Tap Density

@ Superior Moldability

@ Better Dimensional Accuracy
@ High Green Strength

@ Low Oxygen

Three types of the powders listed below can be supplied
according to tap density and flow rate.

@ FP Powder
€ MHT Powder
@ AKT Powder

[SOFT MAGNETIC POWDER]

We manufacture powder for Magnetic Core
and inductor, using our water atomizing
technology at MIREX Powder and MIREX
Fine Powder

@ Low core loss
@ High inductance
@ Various components to adjustable

(0)©)

BREIRIP
Melting Furnace

B
Molten Metal
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©)
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KIZzw bk
Water Jet

MR
Powder

K7 N7 1 IR (Water Atomization Schematic)
SOFT MAGNETIC POWDER

ERB&IEADR

ANNEALING NON ANNEALING FINE POWDER

<« O O

AR Melting
K7 KY1X Water Atomization
|| || ||

7k - %% Dehydration - Drying

EZeHESE  Vacuum Annealing &5l Screening
|| ||
¥ Disintegration Py

Classification

\ 4

TLUR - RE - S - B
Blending -+ Inspection + Packing - Shipment

gfBl Screening
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iR LSS [MIREX #3k st - FEfEdt  (ERE ; HRas)] . S
Main Alloy Grades [Annealing Powder/Non Annealing Powder for Powder Matellurgy]
ANNEALING NON ANNEALING
MER L4 Chemical Composition (mass%) REEE | RBE | EWEER |7 h>—{E| HRES
X% Apparent Flow Rate | Green Density [ Rattler Value Powder
- . Alloy Grades Densit Hard
Classification ensity. R ardness
JIS AlSletc | ¢ Si |Mn| Ni | cr I{Mo| V| W /| col| Fe | Mg/m)]|(sec/50g) | (Mg/ m) (%) (pHv)
SKH51 M2 090 (| 0.4 | 0.4 — 42 | 5.0 | 2.0 | 6.0 |<1.0| Bal. 2.50 30 6.30 2.0 190
=R T B MX16(3%) = 1.10| 0.7 | 0.4 = 42 |1 50| 19 | 6.1 [<1.0]| Bal. 2.70 28 6.20 2.0 250
High Speed Steels SKH53 M3/2 |1.25| 0.4 | 0.4 = 42 | 50 | 3.1 | 6.2 [<1.0| Bal. 2.40 30 6.20 2.0 250
SKH57 = 1.30| 0.4 | 0.4 = 42 | 3.5 | 3.4 [10.0 | 10.0 | Bal. 2.70 28 6.10 2.0 250
TER SKD61 H13 |0.40| 1.0 | 0.4 | - 50 (13|10 - - | Bal. 2.60 28 6.30 2.0 180
Alloy Tool Steels SKD11 D2 155|104 | 04 | - |120(| 1.0 [ 0.5 | — - | Bal. 2.60 30 6.20 2.0 180
= b=l SUS410L = 0.03|1 09 | 04| - [120] - = = - | Bal. 3.00 22 6.60 1.0 140
JE 2T RATILA SUS430L = 00307 |04 - [170] = | = | = | - |Ba.| 290 24 6.40 2.0 150
Ferritic Stainless Steels
SUS434Mod (%) = 0.08|/ 20| 04| - |17.0| 1.0 [ - = - | Bal. 2.90 24 6.30 2.0 200
NIWToHA1 RRXTV LR | SUS420)2 420 0.17| 0.6 | 0.4 - [13.0| - = = = Bal. 3.00 22 6.50 1.0 =
M iti inl
St:géns't'c Stainless SUS440C a40c [1.00] 09 |04 | - 170 - | = | = | - |Bal| 290 24 6.10 2.0 -
FA—RTFAMKRTVL X | SUS304L 304L |0.03|( 1.0 | 0.4 [11.0]19.0| - = = = Bal. 2.90 25 6.30 2.0 200
Austenite Stainless Steels | SUS316L 316L | 0.03| 1.0 | 0.4 [13.0]|17.0| 2.5 = = = Bal. 2.60 28 6.50 2.0 -
BaeE Super Co400(3%) = 0.05| 2.6 | 0.1 = 8.5 129.0| - = Bal. | 3.0 3.70 20 = = 750
Super Alloys = T-10 0.03 | 2.6 | 0.1 = 9.5 1290 - = = Bal. 2.70 35 = = 700
= OE A
BRERE S . = INVAR36( 0.03| 1.0 | 0.5 |36.0| 0.5 | 0.5 = = = Bal. 3.00 23 = = 150
Low Expansion Alloys
<JEEE> (%) — MSMiREH
1) FIESHIEESE +180 um F/=(F +150 um ; 1.0%Max. -45um ; 45%Max (%) — MSM Original grade Name

2) EMEEE. 5 S —{BEORFEY ; 588MPa, 1% AT 7Y VEEHRTL Y R
3) ERMAMNCECERICHEDEILRS . HNEOHMRZREEERL XTI,

< Note >

1) Particle size distribution +180um or +150 um ; 1.0%Max. -45um ; 45%Max

2)The compacting conditions under which above green density and ratter value were obtained at 588MPa with 1%Zn-St lubricant.
3) Chemical Composition and particle size of powder can be adjusted from above as requested by customers.
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EZEBREFODONE  (Effects of Vacuum Annealing)

Before Annealed SKH51 (M2) After Annealed

Shape

by SEM

Micro
Structure

Oxygen 0.23mass% 0.10mass%
Nt 1 HV720 HV190

Phase a. y a. extreamely fine carbides

##RE0m l .

LTS — RS by — RIS, Valve Train Co.mponents Sensor Parts

- Valve Seat Ring + ABS Sensor Rotor
cAYH—T—LFvT -ABSEVH—O—%— .
X ) - Rocker Arm Tip + O, Sensor Boss

'jjAU/ﬁ * Ozt/ﬁ_l_ﬁx - Cam Rlng

R Mechanical Parts

-TE -0 -Tools - Roll

- IFAVAIVILy Y —EB&E - Compressor Components

Z DAt Others

RS, B ' fhe‘d'”gl o cont

- Thermal Spray Coatin
- BIERINAE pray g

- Various Additive

ZERE FHRaENARNYAY



Bk L\RTE [MIREX 8K (EBE  EBHRFEET)]
Main Alloy Grades [MIREX Fine Powder for Metal Injection Moulding]
FINE POWDER
, MiER b4 Chemical Composition (mass%)
[,Xﬁ , Alloy Grades
Classification -

JIS(%) AlSI C Si Mn Ni Cr Mo Y w Co Cu Nb Fe
=ERET B SKH51 M2 0.85 0.3 0.2 = 4.2 5.0 2.0 6.0 <1.0 - - Bal.
High Speed Steels SKH57 = 1.30 0.3 0.3 = 4.2 3.5 3.4 10.0 10.0 = = Bal.
TEH SKD61 H13 0.40 1.0 0.4 - 5.0 1.3 1.0 - — - — Bal.
Alloy Tool Steels SKD11 D2 1.70 0.4 0.4 - 12.0 1.0 0.5 = = = = Bal.
TJr54 RXFY LR SUS410L - 0.03 1.0 0.2 - 12.5 - - — - — — Bal.
Ferritic Stainless Steels SUS430L = 0.03 0.9 0.2 = 17.0 = = = = = = Bal.

SUS304L 304L 0.03 0.9 0.2 10.0 19.0 = = = = = = Bal.
B T SUS310S 310S 0.05 1.0 0.2 20.5 25.0 = = = - — — Bal.
77 ATY SUS310Nb (%) - 040 | 1.0 | 02 | 205 | 250 | 05 - - - - 13 | Bal
Austenite Stainless Steels
SUS316L 316L 0.03 0.9 0.2 12.0 17.0 2.5 = = = = = Bal.
SUS317L 317L 0.03 0.9 0.2 13.0 19.0 3.5 = — = — — Bal.
SUS420)2 420 0.60 0.9 0.2 = 13.0 = = = = = = Bal.
NIWVTVHA RRATV LR SUS420J2-Nb (3%) = 0.60 0.9 0.2 = 13.0 = = = = = 3.0 Bal.
Martensitic Stainless Steels SUS440C 440C 1.00 | 1.0 0.3 - 17.0 - - - - - - Bal.
SUS440C-Nb (%) = 1.30 1.0 0.3 = 17.0 = = = = = 3.0 Bal.
@ RT LR B . B .
Precipitation Hardening Stalnless Steels SUS630 S17400 | 0.07 0.8 0.2 4.0 16.5 4.0 0.3 Bal.
BEE Super Co400 (%) 0.05 2.6 0.1 — 8.5 29.0 - - Bal. - - 3.0
Super Alloys = F75 0.35 0.7 = 0.5 28.5 6.0 = = Bal. = = 1.5
1+ = A
BREEa: - F1s | 002 | 02 | 02 | 290 | - - - ~ 70| - ~ | Bal
Low Expansion Alloys
EEEH SNCM439 4340 0.45 0.7 0.8 1.8 0.8 0.2 — — - - - Bal.
Low Alloy Steels SNC631 - 0.52 0.7 0.5 2.8 0.8 — — = = = = Bal.
<PAIRIFE > ‘ (%) — MSM #8iE%
BEWREE, FIRE1IOum ZEXREHLTHED XY, ZOMIHFLEDHIRECHEIETT, (%) — MSM Original Grade Name

CEDIY ~A—JLEMRETT,
< Mean Particle Diameter >

Mean particle diameter 10 um is basics with each powders.
Mean particle diameter could be adjusted to customers.

Carbon content could be controled.
ZEUE FHREemRHNYOY




WHARER

Fine Powder Grades

FP #% Sy THEE  4.00Mg/ m
\ FP Powder TAP Density 4.00Mg/ m

MHT#% 9y %E 4.30Mg/m
MHT Powder TAP Density 4.30Mg/ mi

SR
High Green Strength

AKT $3% 5y IHmE 4.80Mg/ m
AKT Powder TAP Density 4.80Mg/ mi

BREEE, SREE
High TAP Density, High Flow Rate

i

EEBARH KA
- BEHEEMATR S

- /=Y VRS
- EEHEARTRMR

- BENE R

- —AREESEE AR

- ERASA

Zoft
BRI

\,/

Metal Injection Molding
- Mobile Phone Parts
- Laptop Parts

- Telecommunication Parts

- Automobile Parts

- General industrial machinery Parts
- Medical Instrument Parts

Others
- Filers for Coatings

ZENE FHRaENRHYOY
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HR{R L\ i1E [ERE&ER K]

ERBA AR

Main Alloy Grades [Soft Magnetic Powder]

SOFT MAGNETIC POWDER
— b4 Chemical Composition (mass%) O M ppm K575 (Particle size distribution) B e
Alloy Grades D1 Dsg Dgg | Apparent Density | Flow Rate
C Si Ni Cr Mo v Co Al 0 pm | um | um | (Mg/m) | (e300
Fe-3%Si 0.01 3.0 - - - - - - 900 20 50 120 4.00 18.0
MIREX Fe-6.5%Si 0.01 6.5 ~ - - - ~ - 900 20 50 120 4.00 18.0
BR Fe-18%Si 0.01 18.0 - - - - - - 1700 10 30 50 3.00 -
Fe-49%Ni 0.01 0.4 49.0 - - - - - 2000 20 50 120 4.50 16.0
T/D(Mg/ m)

Fe-6.5%Si 0.01 6.5 4000 4.0 10 22 4.50
Fe-18%Si 0.01 18.0 - - - - - - 3000 4.0 10 22 4.00
Fe-Si-Cr 0.01 | ~6.5 - ~5.0 - - - - 3000 4.0 10 22 4.40
MIREX Fe-Si-Al 0.01 9.5 ~ - - - - 5.5 4000 4.0 10 22 4.10
(ZYES PB 0.01 0.4 49.0 - - - - - 3000 4.0 10 22 4.50
PC 0.01 0.1 78.0 - 5.0 - - - 2700 2.5 7 16 5.50
Fe-49%Co-2%V 0.01 0.4 - - - 2.0 49.0 - 4000 3.5 8 15 4.50
Fe-50%Co 0.01 0.1 - - - - 50.0 - 4500 4.0 10 22 4.50

7EIWT 7 A¥K (Fe-Si-Cr-B)

Amorphous Powder

X #REHT ; X-ray diffraction  (B3K : Cu ka);(X-ray tube:Cu ke )

Intensity

.‘
O e

ZERE FHRAaENRNYAY
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REMERIRD SEM BEE

SEM Image of Soft Magnetic Powder

Fe-6.5%Si (MIREX #3 ) \ Fe-6.5%Si (MIREX ##3K ) \ PB (MIREX ##5 ) \
(MIREX Powder) (MIREX Fine Powder) (MIREX Fine Powder)

Magnetic Properties

D50='|0[1m
FeiEE = 80vol% HIFEFEILALIE  Filling rate = 80vol% Resin hardening processing
BRI D RRBUREFIE ERESRE J7H0RX Bm=50mT
frequency dispersion of permeability DC biased properties Core loss Bm=50mT
40 ﬂ 110 70000 ;
35  S— —— 100 :
30 1000
g M - 20 G
= =
< 50 < 80 S 100 =
& 8
15 —t—Fe-6.5%Si 20 p. 5 -
10 —m—Fe-Si-Al ——Fe-6.5%5Si 10 ’ —o—Fe-6.5%Si
—ePB 60 || —m—Fe-Si-Al o —m—Fe-Si-Al
5 * PB
[T T —
o o ! : ! 1 | [T LT
0.1 1 10 100 1000 10000 0 2000 4000 6000 8000 10000 12000 1 10 100 1000
frequency [kHz] magnetic field [A/m] frequency [kHz]
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MK - BEFEAEDFEEIEE  Investigation Items

1. AR (C, S, O, N)

2. ICP A 5. BEE (uHv)
3. TUOMEM 6. SEM
4. NIV—ViRE 7. HERER

8. MENM (X1/ONSYY, &Rl), YvTEE
wREE, EWEE Zh7—E F

. Gas Analysis(C,S,0,N)

. ICP&Chemical Analysis

. Micro-structure Observation
. Balloon Analysis

. Hardness (u Hv)

SEM

. Specific Surface Area
. Particle Size Distribution

Tap Density,Flow Rate,Green Density,
Rattler Value, etc.

ZEWE FRaERAHyOY

BEia i
1. HRSH(C, S, O, N)
2. ICP &
3. U008
4. ROYFT1—RE
5. BRE
6. FEREL (Hv, uHv)

7. BEEE

As Sintered Material

. Gas Analysis (C,S,0,N) 1. EPMA

NO U B~ WN =

. ICP & Chemical Analysis 2
. Micro-structure Observation

. Porosity Analysis only for MIM 3
. Cleanliness

. Hardness(Hv, uHv) 5
. Sintered Density 6

N

8
9

S

EPMA (B, RO, SEEED)

X #xEHr GRBA-ATHMNAIE, RACHAIZE)

£ B X R
515k BR 7. 70-FR5—
i B 1 SR 8. EfBIHEE

INBS T — DA RRIA 9. RRHSIFE

. X-RAY Diffraction Analysis
(Residual Austenitic Phase,Specified a Carbide)
. X-RAY Fluorescence Analysis
. Tensile Test
. Corrosion Resistance Test
6. Compact Vacuum Arc Melting Furnace
. Flowtester
. DC Magnetic Properties
. AC Magnetic Properties



FER{ENE  Main Facility Apperance
[ =RERAR. 7 Y1 ] [ BEZE R ] [ pak S ]

High-Frequency Induction Furnace, .
[ T A e Vacuum Annealing Furnace

[ ICP 2B ] [Eﬁﬁﬁﬁ%‘lﬁiﬁﬂi%% ]

AXECHNEZNER

[ |CP Analysis ] [DC Magnetlsm Measurement] [ B-H Analyzers ]
Equipment

SEWE BHASHRHNYOY 10




MARZEH R - SRS

Powder Manufacturing Base « Sales Office

[NEREAERR
(BEREHEM)
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BRRRBM
Powder Products Group MSM-S001/9-1511a

— i I

S SE AR
FEREER o = 2210

T 104-8550

RREHLHRXAE 4-16-13Daiwa BEEIL

TEL : 03-3536-3122 FAX : 03-3526-3123

URL http://www.mitsubishisteel.co.jp

FANCTIONAL PARTS SALES DEPT

Daiwa Tsukishima Bldg.,16-13,Tsukishima 4-chome,Chuo-ku,Tokyo,104-8550 Japan

TEL:+81-3-3536-3122  FAX:+81-3-3536-3123
URL http://www.mitsubishisteel.co.jp

PR A

T 460-0022

FHREEETHXEL1-12-14 2ILBA LI
TEL : 052-321-5631 FAX : 052-321-5271

CHUBU BRANCH OFFICE

Kanayama Sogo Bldg.,1-12-14,Kanayama,Naka-ku,Nagoya,460-0022 Japan

TEL:+81-52-321-5631 FAX:+81-52-321-5271

AT

T 541-0047

RBRAFABR T REAERET 3-6-3 HIEEF MTR EJL
TEL : 06-7669-3300  FAX : 06-7669-3301

NISHI-NIHON BRANCH OFFICE

Midousuzi MTR Bldg.,6-3,Awajimachi,3-Chome,Chuo-ku,Osaka,541-0047 Japan

TEL:+81-6-7669-3300 FAX:+81-6-7669-3301

[LHRSERR BRIV —T

T 969-3471

BB BEENTIREIABETFNT 405

TEL : 0242-75-3111 FAX : 0242-75-2619

HIROTA WORKS (Production Base)
405,Rokucho,Hirota,Kawahigashi-machi,Aizuwakamatsu City
Fukushima Prefecture,969-3471 Japan

TEL:+81-242-75-3111 FAX:+81-242-75-2619

iRt Y —

T 290-0067

FEERRBN\EERE 1-6

TEL : 0436-42-8713 FAX : 0436-40-1259

RESEARCH & DEVELOPMENT CENTER
1-6,Yawatakaigandori,Ichihara,Chiba Prefecture,290-0067 Japan
TEL:+81-436-42-8713 FAX:+81-436-40-1259

EOELVWBHRESRODAF, ESFTHREICTERSIESL,
Please feel free to contact us for further information.

CT-220928



