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Highly functional metal powders and powder metallurgy products that supports the development of cutting
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Metal powders offer a high level of component design freedom, and it is said that they allow for an unlimited number of
impurities and superior fluidity, Sanyo Special Steel manufactures powder metallurgy products from these powders by using
meets the needs of our customers, but are also able to support everything from mass production to small lots for research
a variety of situations—from the forefront of research and development, to manufacturing sites.

Sanyo Special Steel metal powders and powder metallurgy products are used in a variety of applications (such as thermal
cutting tools) and help to improve the performance and functionality of end products.
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METAL POWDERS AND POWDER METALLURGY PRODUCTS
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Highly functional metal powders and powder metallurgy products
that supports the development of cutting edge technology
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Manufacturing processes
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Spherical metal powders
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NOVASHAPE® series, metal powders for 3D printing
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Egg SPMW" series, series of P/M high speed steels
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SPC®5, a high corrosion and wear resistant P/M tool steel
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ALLOY C276, a corrosion resistant P/M superalloy
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Bi-metallic P/M Materials
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Co-based alloy manufactured by powder metallurgy method
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usage applications. In addition to high quality metal powders with few ERIRREIESSE /
unique consolidating technigues. We not only provide alloy design that 2 O //\°—>( VI —ILES
and development. We provide high functionality materials required in Spherical magnetic metal powders / Permendur alloy
spraying, buildup welding, sputtering targets, 3D printers, dies, and 2’] %&%??%%*ﬁf

High sphericity metal powders
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Vacuum induction melting and inert gas atomizing
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Facilities
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Gas atomizers
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OBZBRENEMART SXYA XDEEGHET, BBERCEMEREBNRZRELET.
High-purity metal powders with low oxygen levels by using a combination of vacuum melting and inert gas atomization are produced.

O/IBLT7IVEZOL, FIVREDFEETRZSHI GTDHSH. LEHADEBHRDESICHIELET .
A variety of alloy powders including a customized design and/or active elements such as rare earth, Al and Ti can be provided.
OBZBMDART b A X HE U TR HREAMDORRERD 2 b7 bYA P —(TIIR TERBS - INURHEERE U,
EEGNSNOY bOFF - BRFTHIHLET,
A series of powder making facilities including one of the world’s largest 2-ton vacuum melting gas atomizer and various middle-size gas atomizers
can meet customers’ diverse requests for production volumes from mass production to small-lot trial production for R&D purpose.

O MEZFIRIMCELY . =R UIREITRICHELET,

Alloy powders with various kinds of powder size distribution can be provided by using mechanical and/or air classification.
OB DOHRMEEMNZER L. SREOHRBTEZ CREVEULET,

High-quality powder metallurgy products can be provided through our original powder consolidation technologies.
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Spherical metal powders

Y$E Features
OBEZBRERNEENRT S A XDMEDE T, EBEERCSHERSBMRESELET,

Sanyo produce high-purity metal powders with low oxygen levels by using a combination of
vacuum melting and inert gas atomization.

OFTHEOTIVZIZOA, FIVRBREDFETREZSEI D030, LEHADEENARDRIE
[CHIRULE T,

Sanyo can satisfy requirements for any alloy design (including a customized design).

OBZBHEDART b A XEfHE UTIFEREABOFMEE 5D 2 b7 bYA T —(TIX. £

ERZ R
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R - NERREREL. BERNS/N\OY OFFE - BRI CTHINLET, o FEHZEN S L)

Sanyo can satisfy individual customer requirements for production volumes from small-lot (a few —

kg) trial to mass production up to a few ton levels. =ia e E
o [Kit5R - BFERE

OB MFEFRRAMRICEIY . Z—RCRUTREATBICHMUET,

Sanyo can satisfy any grain size requirement by using mechanical or air-flow classification.

® Ef LR FEEF DA HI D M L
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FIRRE Applications

g R {sEFAY
Applications Features Example of products

RBERIKRH TREECEN. N OREEEDHSVCH. HEMRVEWN KRS
WET, Ffe. BRRZABICEBUCEEFENRCTHDCH. AT —)LEEDIR
VWRIFRABENE5NE T,

This high - quality spherical metal powder is characterized by excellent flowability and high

apparent density that help increase the weld - deposit rate. The high - cleanliness powder
with extremely low oxygen content allows excellent weld deposition with less scale.

RERBRIRIRN T, REECEN, BH TEORBRIRECHDHINTE, KR CRBE
DABRVEENMESNE T,
This high-quality spherical metal powder is characterized by excellent flowability that

accommodates extremely thin deposition. That allows low oxygen and less defect spray-
deposit.

PTA
WE TS AYARBE)
Plasma transferred arc welding

L—H—TZ v R

Laser cladding

RBEN R BHBZEDS Vo, BHEEBEOMENMELS, HERIIBHHNTEXT,

Excellent flowability and high apparent density helps increase the spray - deposit rate, thereby
facilitating efficient spraying.

BhY

Thermal spraying

MEECENTSY . BERICEVHMRAIGHENMEOSNET T, i, SEEDHR

3DFUVI— BEA DL BFRERSBMEOSNFT.
3D printing Excellent flowability allows high feed ability during 3D printing. And low gas injection allows
excellent moldings.
_ REBHAH CREES SORBBEN S, FBREXBEICERL VDT EN
5O SREFGEGENMESNET.
Brazing This high - quality spherical powder with excellent flowability and high apparent density as ! Sty
well as a minimum level of oxygen produces excellent bonding faces. . exchanéers
HIp KRR TH DI, FEEENEL. HP BOZEIHHA T, Fic. BRZEAIR
—(ER — Wy \ 3 ~— = [ VE S o
(%ﬂﬁ%ﬁ&jb]) [L_EE/HZ br;*ﬂxt@ét_&)\ H/ﬁ/$E® HIP Ej_(:ﬂ/ﬁ:b Hbﬂ%@“

The spherical powder with higher packing density minimizes distortion after HIPing. Powder

POt IEOsEIHE [PresBlT with extremely low oxygen content produces high - clean HIPed products.

Hot - rolling finish rolls

MIM BRM TSR, NA VI—DDBTHOL BICTEREORTBREEMES (@l = Wy
(EBERR) EEr &J wam
Spherical powder requires only a minimum amount of binder and allows the production of - x_‘,,oﬁ‘f

Metal injection molding

molded parts with precise dimensions. S Precision components

IR THO DAL F CH D, HUEYREEEZIR. BVEMREZEINIZMS

YayvbhE—Zvo
Shot peening

g2 ENTRETT,
Spherical powder and fine particles allows low surface roughness and high compressive
residual stress.
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Alloys

BAEEHERY

Compositions

FIiaFE

Applications

B2 5 - R4S

Equivalent materials

FeX&

Fe-based alloys

NiZ
Ni-based alloys

NEBEBHEGE
Ni-based self
-fluxing alloys

CoE

Co-based alloys

ARG

Developed alloys

CHREEICKY  LEMADEZERENICENB LR T S IBUERTHREGE T,

PSS316L

PSS309L

PSS630

SPM23

SPM30

SPM60

PST-S

50Ni-50Cr

80Ni-20Cr

95Ni-5Al

PHC276

PBN-2

PBN-5

P1625

P1718

MPM16C

PCY6

PCY4

PS1

PS6

PS12

PS21

PS25

PS32

PA995

PA962

SUPER SHOT

SPC5

Fe-13Ni-17Cr-2Mo

Fe-13Ni-24Cr

Fe-17Cr-4Ni-Cu

Fe-1.3C-4Cr-5Mo-3V-6W

Fe-1.3C-4Cr-5Mo-3V-6W-8Co

Fe-2.3C-4Cr-7Mo-6.5V-6.5W-10Co

Fe-Si-Al

Ni-50Cr

Ni-20Cr

Ni-5AL
Ni-16Cr-16Mo-3.5W-6.5Fe
Ni-7Cr-3B-4.5Si-3Fe
Ni-19Cr-10Si
Ni-22Cr-9Mo-4Nb
Ni-20Cr-3Mo-5Nb-FeTiAl
Ni-17Cr-3B-4Si-0.7C-2Mo-3Cu
Ni-15Cr-3B-4Si-0.7C-3Fe
Ni-7.5Cr-1.5B-3.55i-0.3C-2Fe
Co-2.5C-30Cr-13W
Co-1.1C-29Cr-5W
Co-1.6C-30Cr-8W
Co-0.27C-3Ni-27Cr-5Mo
Co-10Ni-20Cr-15W
Co-1.9C-23Ni-26Cr-12W
Co-32Ni-21Cr-8Al-0.6Y
Ni-22Cr-10AL-1Y
YsFG & (FeCrB)

YEra&(Fe17.5Cr2.2C+a)

Tafboron-M2C #5555 & (NiCriioB)

Sanyo can satisfy other alloy compositions requirement upon request, in addition to those listed above. Please contact us.

PTA.L—H'—205 v R, &5 3D.MIM

PTA
3D

PTA.L—8'—=T 3w R.HIP

PTA.L—H'—25w R HIP,
Y3y hkeE—=v2

PTA.L—H'—2J5w R HIP
AT 9> AP, BifE
PTA./B5¢

BT

BT

PTA./B5¢

35%

35

PTA. L—H'—2T 35w R85} 3D, HIP
PTA.L—H—25w R.3D.HIP
PTA. B5%

7B51 HIP

BT

PTA.HIP
PTA.L—85'—2J5 v R HIP
PTA.L—H5'—2JZw R HIP
PTA.L—Y'—2J5 v R HIP
PTA

PTA

At

B

Y3y hE—-ZVT

HIP

PTA.HIP. &5¢

SUS316L
SUS309L

SUS630

SKH40

TVIR b

UNS N10276
JIS Z 3265
JIS Z 3265
UNS N06225
UNS N07718
Metco 16C
Colmonoy 6
Colmonoy 4
Stellite 1
Stellite 6
Stellite 12
Stellite 21
Stellite25
Stellite 32
MCrALY

MCrALY
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NOVASHAPE®series, metal powders for 3D printing

(RBERRDERTERICKRD SNBEHTD b—F LY K— b 2Kk

Sanyo support your progress of additive manufacturing technology, by utilizing our equjpment.

ﬁﬁgﬁwﬁ'ﬁ?ﬂﬁ Quality survey

WARRGE 3Di&f B BB R NGRS TSR3 BREER

Additive
MEEESERE B v )VE—EEHER

Powder
Manufacturing Manufacturing,

iﬁﬁ?ﬁiﬁ‘lﬁ HIR-EiR5 3R
T DL, H“ 3DFUVE— E2E BEEAIE BhIFEER
TEEENT il EOSINTM 280, EOSM290 REAE U EHRER
BRE RS ERR (FAVEOSHH) - ; D azeoum
71— EE %7 % g MCT225 H
A - 4 S o (Z34%) 2
! S 7 F— ARy < 2
(k r -\ BRETEIY =R i - \
[ (1 18] (%2 T38) ] 800
2,000kg/ /3y F X1 200kg/ /8w F X1 : ?’),\ oo [
300kg/ /SvF X1 50kg/ 18y F X1 Ao ool = i i
30kg/ /Xy F X1 i g % .
2kgl 18y F X1 Ao ,\f} o PrGm

HRSRERICEIB
Inconel718ERADIEN-UT Hittg Al

n 4 BERNOY M SBEET . Inconel7 C
= %
HATHIARBRORERN CBLISLCHERLET Source:E0S GmbH RERALSERS PEBRIGHRHTI

"R Features BBETIC 51 B HRADERISH
OBZBRETEMNRT YA RIC & W ERS N EM 5 CRE BRI Z3D 7
9 UTEATRC S0k, FREOXU W MSBYET, :tﬂi?gﬁf{fi;g?ﬁ%ﬁé@
DEFEOH LN IE < . SEEDRMSEEBARICRIET 3 = & HTTHE O BEM(R T — DL TR B
OREBMECENTH Y. BEEICSVSFIGHEN TSNS AN

By applying high-purity spherical metal powders with low oxygen which are made by vacuum
melting and inert gas atomization as for 3D printing, there are the following advantages.

@ Gas release during molding is small, and it is possible to maximize the material properties of 1w 1
each alloy. x J J h* -
@ Excellent flowability and high powder supply performance.

QINBP hA Y —D5ERAICE Y 3D U VI —RICELIEESRHY DRABRIC BN TEET, LLIFSASTREER D
N w IS P DGR =73 EBT - BREAR T N 71 XK

Using a small-sized atomizer, we can cooperate the development of new alloy components

suitable for 3D printers. o KK CREE ICENFERENTL
o EHMR. SEFE

a&61 Alloys

a=4 SR HELRY FiE
Alloys Features Compositions Applications

=y ey TR O
pss3tel  DMEME Fe-17Cr-12Ni-Mo MEHE
High corrosion resistance Corrosion-resistant components
Fe T = MR- MR
= PSS630 @Wﬂiﬁﬁ .'E"gﬁfg Fe-17Cr-4Ni-Cu Corrosion-resistant components
Fe-based alloys High corrosion resistance and strength
% and molds
QM300 BRE- -2t 18NLEMOOCOAITT 2
(RIVI=I2TM) High strength and high toughness FeldNlalie e Molds
A ! . T 1R 1
Aloy C276 EMEME Ni-16Cr-16Mo-5Fe-4yy ~ MEHBE
Excellent Corrosion Resistance Corrosion-resistant components
=S MERE M - BEIRE _ =an
) A“.OY X Oxidation resistance and Ni-22Cr-18Fe-9Mo-CoW 'E"/MDBTZ— .
Ni-based alloys high-temperature strength Heat-resistant material
=8 =
EmaE S SR asy
; i _ _ N i —c MI*FEDBML
PI718 Eilgﬁ-ggﬂg;rggurfsét{aeﬁgh and Ni-20Cr-3Mo-5Nb-FeTiAl Turbine and aircraft components
=i =1 q 0 0 uR Ll
PS21 M 1 - S50 Co-27Cr-3Ni-5Mo M 2 ,
Cokt High corrosion resistance and strength Corrosion- and heat-resistant
Co-based alloys SMEE - SR S RE ANTES
CoCrMo High corrosion resistance and Co-29Cr-6Mo Artificial bones
high fatigue strength
CuB s AR BRSSPt G BEEIAI. E— YYD
Cu-based alloys = Mgnusfarspugre abiﬁtcyrlc conductivity and - developed alloy Induction coil. Heat sink

CHREBICKY  EEMADEZEREDICEMB LR T S BUERTHHGE TS,

Sanyo can satisfy other alloy compositions requirement upon request, in addition to those listed above. Please contact us.
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Futures of alloy powder for addlitive manufacturing such as special developed materials.

s B REMEIFNIEFBSE (PI718.PI1939) Nibased alloy for parts using at elevated temperature.
NAD7186% BICEREEICENZI39GEDS A Vv S
Sanyo can provide not only PI718 powder but also PI939 powder with high strength at elevated temperature.

wimEE =imsaE (649C)
Mechanical Properties at room temperature | Mechanical Properties at elevated temperature

_ siRaam | 0.2%mh | o | sipRaE | 0.2%mA | @O
Tensile strength | Yield Strength | Elongation | Tensile strength | Yield Strength | Elongation

NCF718 ###8  >1280MPa >1035MPa >12%

L PI718&HEMA  1310MPa 1118MPa 22.6% 904MPa 890MPa 1.5%
24t PI939 &EfA  1165MPa 858MPa 12% 1017MPa 757MPa 4%

Ty )LEiBGE (PI718)
Ni-based super alloy (PI718)

- EREIFFeBRESE (QVM300.CoT7U—TIWI—I VT St fRHE.QD61)

Alloy steel for die tools (QM300, Co-free Maraging steel [Developed alloy], QD61)

FAF v A NAFEEDETHIHRBTERS. VLI IV TP RELEYEDOCoZMA HRMREDS A V7 v TERRIBTVET,
Sanyo can provide many powders for hot die tool steel, such as Maraging steel and Co-free Maraging steel comply with ordinance on prevention
of Hazards due to specified chemical substances such as Cobalt.

Tensile strength § Yield Strength | Elongation | Hardness Microstructure Heat Treatment condition

=t QVI300 800CERL

L= Solution
B q930MPa 1850MPa 8%  53HRC treatment
Build material of Ol
A 480°CH
Aging treatment
it Co TU— LR U YF )b e
teo o e <UI—IVIH(QM300)

Build material  1950MPa 1770MPa 4% 53HRC

Sanyo's original Maraging steel (QM300)
of Co-free - :

heat treatment

Maraging condition
=4t QD61 1030°CHEA.
SRR Qe
Build material of QD61 1670MPa  1480MPa 7% 49HRC
(%N TP ISR ) 600 CER
Small specimen only Temper
e CuEE (B¢ BAFESM) Cu based alloy (Sanyo’s original Alloy) C7 3] —VJIJI—:/“Q:‘ﬁIﬂ

BE. DGR E#BCUIC DOV T IS EBRIGEERZMITED L SER(L UIRRN
Pure Cupper is difficult to adapt for additive manufacturing. Sanyo developed Cu based alloy achieving with high
electrical conductivity and good additive manufacturing ability.

wimEE EXGEE 100

Co-free Maraging steel

Mechanical Properties at room temperature JElectrical conductivity g #i%(C1020)
my —~ % Pure copper
S3RE&E | 0.2%fMAH | {BU IACS g2 O €100 g o
Tensile strength | Yield Strength | Elongation g5 @High conductivity ]
Wt ™ P ommm-mamy 7
i @High density and
C1020 ##8 >195MPa — >20% 100% s 70 high strength type
IR
D ¥5
%%E%g A 70 250MPa 150MPa 23% 88% = #HT condition of ®and®:1073K-5hr
= %00 200 300 00 CuES
UGSk
_ I (RS IR S /MPa) -
%ﬁﬁféﬁ?%j’ 350MPa 100MPa 28% 84% Tensile strength (MPa) Cu based alloy
SR ° ° @ ey AmoBESNONE:

High conductivity type:Almost 90% of the conductivity of pure copper

QORBE-FEET AT HAD1.5EEORMEE
High density and high strength type:1.5 times stronger than pure copper

* CoCrMo&$(Co-28Cr-6/Mo) Cobalt-Chromium-Molybdenum Alloy
EEMEE U T T EBRD 2 IS BRERESEEEA3DTU V9 —Hke UTRAL
CoCrMo alloy powder has domestic pharmaceutical approval for dental equipment produced by additive manufacturing process.
MRHAHT AT TR (F4 BR) (CT. BHMROESFEGEEISH (ARES 30100B2X00137000)]

*IDS Co., Ltd. (Located in Tokyo) has obtained the pharmaceutical approval of Sanyo's powder for dental equipment.
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SPM® series, series of P/M high speed steels

Y5R Features
OBZEBRENEMNRT b A XDEHEDE TCRESNIcEBMERZBILRE T 2 A
Z&ET. BREDEVMERNA A ZEELET,
High cleanliness P/M high speed steels are made of metal powder by combination of
vacuum melting and inert gas atomization

OfEn'E <. BE. MERHBENTVET, #
1
P/M high speed steels with excellent toughness, strength, and wear resistance I%
o
=
r
e SKH51 (Cast and wrought
SKDl | JB8Y)\f Z high speed steel)
= =
(&E%vg;%ng die steel) SKHS57 (Cast and wrought
SEBY) \ 2 high speed steel)
SEE - MEEFEME

Strength and wear resistance

axfl Alloys

-3
SEH Cr (o] iz
Alloys Appllcatlons

ARG, SEO0—/IL. YV RUJL
SPM23 gjold forging - die, Cold roll, Mandrel

YHITE sEeEE Jal0—)b. FSRAF v B SRR G
Cutting tool, Cold forging die, Cold roll, Components for plastic extruding .
injection molding machine

EEHTE sEO0—Ib
High speed cutting tool, Cold roll

SREVHITE. SEE (BERE)
High speed deep cutting tool, Various dies
(Alternative to cemented carbide)

AEREREL AETE YV RUIL FSAF v I SIHEME ARG (AT U 1—%)

SPM30 13 40 50 60 30 80 BAL
SPM50 16 40 01 123 50 50 BAL

SPM60 23 40 70 65 65 100 BAL

SPMR8 YFEFEMTE Patent alloy Cold forging die, Cold working tool, Mandrel, Components for plastic
extruding, injection molding machine(ex. screw)
SPMV6 15378 Patent alloy AEEEE. AETIE EEO-ILTUT Y b I3 =7 siEO—)))

Cold forging die, Cold working tool, Various rolls (Briquette, Forming, Cold roll)

BIIBR(F LTES  Heat treatment conditions and hardness

[=F £ B FE UBE(C) | BigE LEES (HRC) RARE(C) MRUEBE(C) |BMANBERUESHRC)
Alloys Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness
SPM23 23Hi% Approx.23 1050~1200 500~580 55~66

SPM30 25R1#% Approx.25 1050~1200 540~600 60~68

SPM50 860~880 28R1#% Approx.28 1150~1240 500~600 65~69

s

SPMB0 Box cooling 3781t Approx.37 1130~1200 500~600 65~70

SPMR8 2071% Approx.20 1030~1150 500~560 60~66
SPMV6 25H(#% Approx.25 1050~1190 500~580 62~67

YINME Physical constant
[=F £ #RERE(X10%/C) tE&(g/cc) Y2 J'%(GPa)
Alloys Coefficient of linear expansion Specific gravity Modulus of longitudinal elasticity

SPM23 12.26(20-200C) 13.79(20-500C) 8.03 221
SPM30 11.15(20-2007C) 12.47(20-500C) 8.05 221
SPM50 11.30(20-200C) 12.09(20-5000C) 8.18 230
SPM60 10.54(20-2007C) 11.89(20-5000C) 7.95 240
SPMR8 10.54(20-200C) 11.89(20-500C) 7.95 217
SPMV6 11.13(20-2007C) 12.91(20-500C) 7.93 232



A - RRUESHR Quenched and tempered hardness
SPM23 SPM30

~ 70 _ 70

(@) (@) L i
[ r ’ @

z < 68

e 1 5 H\‘i\\'\. i
2 i3

66
i 66
62

62
54 60

N

50 ! ! ! ! ! !
480 500 520 540 560 580 600
BERUBE (C.24%X30)
©®1180C ®1150C ®1130C ©1100C @1050C

SPM60 SPMR8

58 ! ! ! ! !
480 500 520 540 560 580 600

BRUBE (C.25%3E)

@1220C ®1180C ©1130C @1050C

72 68
@) - - (9}
[«4 4
£ 70 m < 6
i) - 4w
® 68 \ Ly
66| \‘S\.t‘ | e
64 ® 60
62 58
60 ! ! ! ! ! ! 56 ! ! ! !
480 500 520 540 560 580 600 480 500 520 540 560
BER UIBE (C. 2/4X30) R UEE (C. 22/5%3m)
©1220C ®1190C ©1160C @1130C ©®1180C ®1150C ®1120C ©1100C @1050C @1030C

Vv ILE—EHEE mimaEE

Charpy impact value Bending strength

BRARE CTORIFESR] © 3min

Holding time at quenching temperature Holding time at quenching temperature

AR T ORI © 3min

BRRUIEE | 525~575Tx60min  A.C.X3 IHRURBE | 525~575Tx60min  A.C.X3
Tempering temperature Tempering temperature
BEBAR10R 2mm C/oF BBAR:4x8X40mm 2/ 120mm
140 Test specimen:10R 2mm C-notched 7000 Test specimen:4x8x40mm span 20mm
—spM23 L
I —spm30 | 6000
120 P A
| —spMe0 | | - &,\
T ~——SPMR8 S som
100 P S
H £ | A ~~ [
B 1 =
K @& B 4000 P
< @ | O
S © &
ST 60 0% 3000
Ev 5% \
>= I - S
e I o) e
gl — @ 2000 SEM2:
£ ~— PM30
o | e —— ] + SPM50
20 1000
I - | Ity
0 N N N N N ol N N N N N N N N
58 61 64 67 10 73 55 57 59 61 63 65 67 69 71 73
B (4re) BE  (4re)
Hardness Hardness

Wear resistance Corrosion resistance
KRR FEIRSERE : 200m
Ohgoshi-type abrasion test Sliding distance
YL 4: : ==
mEowm  mmmmesn  BEGE
. Immersion test
(x10%) 1N.40C-6hrs.
100 400 -
—e—SPM23(B4HRC) [IsPm23
——SPM30(65HRC) |
| —=—SPM50(68HRC) 1 EsPum3o
—#—=SPMB0 (70HRC) W sPVRS
z ~SPMR8(64HRC) £ 300
£ ——SPMV6(66HRC) / 8
% 1.0 KH57(67HRC) 2
3 &
= jo3
o) ®
[ 1 c 200
& S
E # o
o o
= 201 o= (]
o = Bl /*
c% ﬁ — 100
001 y
0.01 0.1 1.0 1 1aRk Bk WEs R
s HCI HF HCOOH HaPO-:

T EERE 1%

o aqfe LS J ts
. - ‘G r‘?@ :
= e

i
el
g,

M G2 o e s O SR S T IO
R

60| \-

58 ! ! ! ! ! !
480 500 520 540 560 580 600

BER UIRRE (C. 225X 3ME)

©1240C ®1220C ®1200C ©1180C @1150C

SPMV6

70

68

B (HRC)

66

64 \.

62

60 ! ! ! ! !
480 500 520 540 560 580

BER UIERE (C. 225X 3ME)

©1200C ®1180C @1100C

R

FEIRRE
Sliding speed

10



SPM*® X series, nitrided P/M high-speed steel
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YR Features RE(EY (TEFEE. T v )

Carbonitrides (For excellent seizure resistance)

OMFRREICHNWTE LR LIZ B DZEERE U, MR TH—BRE2(LZER. TNICKY
MESREE. Mt ZED LS BIciliE T,
Homogeneous nitriding is accomplished by using nitrided powder for solidified compaction.
Nitrided P/M high-speed steel has excellent wear and seizure resistance.
OMMRRBIEYPZMESE D ECK . RAEDDHDBEENR/NA AKXV BFEANEZIR. T
BoORGHLZERLET,
Nitrided P/M high-speed steel with fine carbonitrides accomplishes longer tool life than standard
P/M high speed steel with only carbides.

Carbides

ax6l Alloys

=F &= BR &
Alloys Features Applications

SpMxan  BUMENYES < HEEREIEIC HENCRIENE \( 2 ARRESEL TR/ (U F BT UAASH, 2 U v 9 —5)
High toughness and excellent wear resistance Cold forging die, Punch, Precision molding dies & Slitting blades
spyxsN  COETMIL. BRIIMIZTREE LI=Z{EIAR/\ 1 2 JHITE. AEEESE. A0 —)L
Applicable for high speed cutting by cobalt added Cutting tool, Cold forging die, Cold roll

BABEEHRC70ZBA BERBZIEE ULRIEMAR/N\A R SRBYHILE, SESE (BiEA8)
SPMX6N Alternative to cemented carbide with 70HRC of the maximum High speed deep cutting tool, Various dies
hardness (Alternative to cemented carbide)

BWIBR{F LB Heat treatment conditions and hardness

a%d4 BIFEUBRE(C) | $eE LS (HRC) RARE(C) HRRUEE(C) BANBR LEES (HRC)
Alloys Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness

SPMX4N 860~880 22H(%% Approx.22 1130~1220 500~580 55~67
SPMX5N 860~880 25H0% Approx.25 1130~1220 500~600 60~67
SPMX6N 860~880 3971% Approx.39 1130~1220 500~600 65~71

YINAE Physical constant

=2 #REARFE(X 10°/C) HteE(g/cc) Y > J'%(GPa)
Alloys Coefficient of linear expansion Specific gravity Modulus of longltudmal elasticity

SPMX4N 12.29(20-2007C) 13.70(20-500C) 8.03
SPMX5N 11.85(20-200C) 13.20(20-500C) 8.05 227
SPMX6N 10.63(20-200C) 11.79(20-500C) 8.37 249
RA - BRUEE  Quenched and tempered hardness Vv IVE—ERIE Charpy impact value
_ ;.'g ] —m—sPvxan 1220 _ 35 E‘fﬁﬁ: 10X 10X55L 10RC v F
£ 1 —ap. comee 1150C 05 30 \ 10x105x55mm
) % 69 ; T e SPIX5N 1220°C § {}3 25 \ 108 2mm Cnotcheg
il 67 <eedes- 1150C ‘gm 20
¥ ﬁ 2: SPMXEN 1220C g“iﬂ i
£ D g 1150¢C 2 —— SPMX4N
Q T 10
N :‘; SF | —— SPMX5N
a B
55 0 - SPMX6N
450 500 550 600 650 55 60 65 70 5
RERE (C.1hr A.C.x3m@) OvJ% )UEES (HRC)
Tempering temperature Hardness
PiRs@E  Bending strength TEEFENE Wear resistance
6000 \ :%rw}#: 4x8x40L /Y201 (WX ol.gx) '1:§¥M: SCM420(86HRB)
‘est specimen: riction ring
5000 4x8x40L span 20mm . / §ﬁﬁi:1.8N
go;; 4000 s, & ; 10 / e oo,
o 5SS R 2
Z’oﬁ 3000 g E ‘)// Lubrication: Dry
§ @ 2000 —— SPMX4N % @ 01 —o— SPMX4N (66HRC)
85 1000 ——— SPMX5N ;J'f E&:} M —m— SPMX5N (66HRC)
SPXGN —#— SPMX6N (70HRC)
’ 55 60 65 70 75 oo 01 10 10 =< SPM23(64HRC)
O 79 x)VEES (HRC) EEESERRE (M/s)
Hardness Sliding speed
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YR Features
OBEATIIRET DI ENTERh > eakF—ar 0LGSE. BEEBARENEENART7 AT
A ZXDEHEDE TCRESNcEBM AR ZBILRE T2 & TRELFE T,

High-carbon-high-chromium-steel that cannot be produced by casting process can be made by the
P/M route from powder made by vacuum melting and inert gas atomization.

O SUS440C RDOMEMS KOMHEFREZRRICHELIH LLEEETERTY,
The corrosion and wear resistance of AlSI 440C have been extensively improved in this newly
developed alloy.

FIZRE Applications

kAR b4 (Ko RAT)

Uniform fine carbide in P/M material

High
=

[

Wear resistance

TSUSMOC

EFIeAEE. SEatcRiMmir I8, We - WMEEO—IL. Fv/N\—F47,. Hvd— & EA—REA LY (GRRH)
Large primary carbide in cast material
HEEBR T U 1—B&U0Y U Vs —% e =
Electronic components dies, reinforced plastic molds, corrosion and wear resistant rolls, chopper Corrosion resistance Hign
knives, blades, screws and barrels in injection molding machines _ ) i
SJ088 Microstructure
{L2¥m5 Chemical compositions
A
Alloys
+a 3 X L b s
SPC5 29 17.5 BAL SPCS JOMm SUS440C (BEH)
BEAN:1150C X8min0.Q HEAN:1030C X30min0.Q
Quenching Quenching
_ﬁ%‘:eﬁggc XThA.C.xX2 Tﬁ;i(;eiggc X1hA.C.X2
HIBRHGETES  Heat treatment conditions and hardness
e E LiBE(C) RARE(C) RURE(C) RANBR LES (HRC)

=} #5133 LEES (HRB)
Alloys Annealed hardness

Annealing temperature

Quenching temperature | Tempering temperature J Quenched and tempered hardness

SPC5 860~890 <102 1050~1150 150~570 54~62
= s o 4=
—_ !
BEA - R UES BR Yy ILE—EZEE M EEFEIE
Quenched and tempered hardness  Charpy impact value Wear resistance
% ‘ ‘ ‘ ” BT/ OR 2mm C/vF 350 T vy |
| BRI OF 3 ! 27X
&l\ ‘J\' ] 45| Test specimen:10R 2mm C-notched 300 Stainless cast steel
SUJ2 (58HRC)
60 B I (63HRC)
g 40 250 |- |
I 1 T I ®
e \ 3 ® £ 200
2 ] I 2 L 1
g D\f)\JJ/é\n/[ | T 0 2 50| /<>SKD11 B
2 \ =8 2 (59HRC)
g& 50 g8 5 e > i ]
2 > =) : = 100}
5 sy |
1 2% 20 I / SPM30
N BN 50 | 6RO _|
45| | —O—  1000CX30min o I /O/ P
] ; 15 : = ]
—e—  10501CX30min x | 0 T L | L L L L L L I
1100CX10min " 0 5 10 15 rﬁ;{; 25 30 35 (X105
) N
Ol _e— 1150Cx5min | Stress cycles V)
5
B BRAEERRE  Nishihara-type wear test
35 0 L MEA & Specimen dimension: ¢ 30 10t
As.Q 200 300 400 500 600 SPC5 SPC5 SKD11  suUs440C ﬁiﬁgatyﬁwﬂekg@?sm SE0rom B EEE HE)
= BENBE 1050C 1150C 1030C 1030 [E#5#E  Number of revolutions:860rpm 5
BRUEE (Cx1h A.CX2) Quenching temperature M Lubrication:/KiliZk@ T Dropped water 10cc/min
Tempering temperature BRRUBE 200C 500C 200C 500C 200C 500C 180C F4#  Mating material: SUJ2(60HRC, ¢ 30 x 6t)

Tempering temperature

&Y Corrosion resistance
4.0

BRI

Test condition

BE D 10%KEHR

Concentration: 10% aqueous solution
BEE 1 25TC

Temperature: 25 C

REER - 24hr

Immersion time: 24hr

)

3.0

RsE
(SKD117%1.0& LIciZaniE

(SKD11 =1.0)

WSKD11

WISPC5 (200CHERL  200C tempering)
SPC5 (500CHERL 500C tempering)

msus440C

WISKH51

Specific corrosion rate

filclizd
HNO3

ik
H2504

158
HCI

12



WARNHRESE ALLOY C276 i

ALLOY C276, a corrosion resistant P/M superalloy

13

'ﬁE Features
ZBRETEMEN AT S A ZDMEHFEHE CRIES NI B R E AR A CE LR T
%7‘:&)\ FEBIRITDDBVNEBLUEERISET D ENTEFD,

Tubes and bars with minimal segregation are made by the hot extrusion of powder which has been
vacuum melted and inert gas atomized.

OD—ILREIA—ZIVICKZBEMIT, IR - BARBORIENTIRECT .
Cold working using cold pilger mill produces smaller and thinner wall tubes.

OBRDOBRERE T, FRICENCMEMZRULET,

Excellent corrosion resistance is exhibited in a variety of corrosive environments.

OmEEEF. B EFF T,

Mechanical properties are identical to those of cast materials.

F12RE Applications
{EZRNE. BREEAE. SEMRAERE

Chemical reaction tubes, heat exchanger tubes, corrosion resistant components

{25 Chemical compositions

[=F 22
e L L L L e L e L e L

ALLOY 145~  15.0~ 4.0~ 0~
C276 <0.010 <0.08 <1.00 <0.040 <0.030 165 17.0 70 45 <25 <0.35
(ASTM:B622-91 N10276)
8%&88@ Production range HWOOES Mechanical properties
ﬂ{%(mm) (mm) om0 = ?’};?\E/\@nateriat — ?a%ﬁnateriat 100
W T. E
S
Z< 800 80
A 52 g 3
XIE oo ~ > Rg 2
Hot finished 34~146 25 En 600 60 o
R3Z o9
SE 400 a0 8
A . < .
AT RS - > ® “ne
Cold finished 16~95 22 B5 200 085
SETREEIEDFEHIC DV TIF BIRER T L. 8 SEREE  0.2MN ol gy =
For further details about production range, please contact us. STtreer\nSIglteh stfé%lé’th Elongation R%?Lé?élaon
B Corrosion resistance
= 2 HERHER n A BESLUREEERR
General corrosion test Pitting and crevice corrosion test
REHEHBRER IBRBESBRER 6%IR1LEE —HE (24857 S BRIER
Test results of corrosion in boiling sulfuric acid Test results of corrosion in boiling hydrochloric acid Test results of corrosion in 6% ferric chloride
B 1% H:SO« [ 5% HaSO B 1% HCl B 5% Hol  — a\lt%nsgo;%rrosmn L — ?fﬁ??os;rcoswon

Alloy
C276

SUS304 SUS304

SUs316 SUS316
SUS329JI

SUS329JI

NCF625 NCF625

0 50 100 150 200 250

BRE . BRE " BRE .
Corrosion rate (g/mi+hn Corrosion rate (g/mi+hn Corrosion rate (g/mi+hn



Y| Features .

Corrosion resistance

OFf@ElF. EEBENICTRICEEGELTVET,

Bi-metallic materials are fully and metallurgically bonded.

OBLDEEDHEGENTIRETT,

A variety of alloy combinations is possible.

. . . M EERE 14 75w RME s

OB LUREY THEREE. RREONECEBLDEEEI S Y RETEET,  AASSE
Various bi-metallic bonded tubes with small inner diameter or long length, which are difficult to
produce by thermal spraying or weld deposition, can be supplied.

O#MIEBDI S Y MEPBHICTEERT,
Materials with high hardness or brittleness, which are difficult to deform, can be easily bonded
metallurgically.

Heat resistance

8G&RE Manufacturing processes

GEA G5B
Alloy A Alloy B
== 1 9 T )
tig
|
e 51 ES T ELy MIF AR 05w i
HAT7 hRAX Classification ~ Powder encapsulation Billet heating Hot extrusion Bi-metallic P/M materials

Vacuum induction melting
and inert gas atomizing

ESISO= 0B EES DT Microstructure and hardness distribution of bonded area

m PSS316L / PS6 m SPM30 / SKD61
= J08M  Microstructure =08 Microstructure

e

<«— SPM30

<« EEH
Bonding boundary

10um 10um
— ——
BEanm WAENEE & 97
Hardness distribution Hardness distribution
BAN:I1190C  BHRUL:575CX3
1000 Quenching Tempering
900
800
700 900 SPM30
600 »—«\/E 6 .
[ wn
£Z 500 NN £Z 800
° °
58 00 55
300 QD61
PSS316L 700 —
200 v
100
600
10 08 06 04 02 0 02 04 06 08 1.0 1.0 0.5 0 0.5 1.0
BEESEH SO (mm) BEEH SO (mm)
Distance from bonding boundary ‘™™ Distance from bonding boundary ‘™™

14



ARBEINLVINESS

Co-based alloy manufactured by powder metallurgy method

15

HIRBMIPHZEICKIVEE LNV NSO Properties of P/M hot extruded Co-based alloy

a&fl Alloys

D
SEH C Cr w Co
Alloys
PS6 1.1 27.3 4.2 BAL
PS12 1.5 28.3 8.2 BAL
PS1 2.6 30.0 12.3 BAL
SO0 Microstructure
AR AT HIP#4 f7p=tY]
P/M hot extruded P/M HIPed Cast
O
&
N
-
5 3R B - ¥ E—EEE
Tensile strength Hardness and charpy impact value
1800 ] 8% RGBSR et
1600 |- ] I:lAlloys Extruded HiPed Cast
1400 | ] PS6 [ ) (@) —
g 12001 ] PS12 A A A
g 1000 | .
EE 800 | ] PS1 m O o
mé 600 L i 1000 ‘.‘ ﬁ%é#ﬁéiﬁ:iOR‘Zmn c‘/y%
400 90 Test specimen:
| a 10R 2mm C-notched
200 80 ®
0 —
g5 i } o
oy A0 I i 3 60
B2 20 cg
¥ ol — : . : - gﬁ %
S c B N E "AlJ 40
S8 40 a3
X3 i B} g {30
#3520 i . an a
& 0 L . I T I I L | 20
MARBEAS  HIPH MARBES HIPH  55iEH WA HIPH  5iEH 4
Extruded HIPed Extruded HIPed Cast Extruded HIPed Cast 10 rA
L . T . L . | V'S o B W
PS6 PS12 PS1 % 0 50 55
Haf%r?ess +Fo)




PS1200EBIES
High-temperature hardness of PS12
IR A | RSN
P/M hot extruded Test condition
HIP4# {RISESM < Smim
P/M HIPed A Holding time
skt | RIEY Carbide A | 5E :500g
Cast JhUWOR Matrix A\ | Load
900
800
4
700
A
s 600 A
2 o .
= E‘ 40T~ R A \
T 300 s )
200
100
RT. 200 400 600 800 1000 1200

SE}#
/Mm/xz
Temperature w©

PS120DEEFEM

Wear resistance of PS712

NSRRI A SHERSRAF
P/M hot extruded Test condition
HIP#4 A KHzEEREE:  Ohgoshi-type abrasion test
P/M HiPed #BEUYJ Frictionring : SCM420
SEYERS EZp%  Sliding distance : 200m
Cast Bi&EE Finalload : 61.8N
(x107)
=
£
E SN
o) AN N
2
S " A
o e
53R A&
3
0
0.01 w
0 1 2 3

EERRE
Sliding speed ™9

PS120TRM: Corrosion resistance of Co-based alloy PS12

MHEEY Wear resistance

HIP ## (P/M HIPed)

KBRS ER Ohgoshi-type abrasion test
#83F Y ~ 7 Friction ring : SCM420,
FEIZEERE Sliding distance : 200m, FR#&FEIE Final load : 61.8N

7

i 74
#

10
Z
S )
[==1
£5
o3
=z
X
]

Q.
B o
E=

001
0.01

0.1

BEEEE (m/s)
Sliding speed

BRE

Corrosion rate

—e—PS6

—a—PS12

—e—PS1

—e— SKH57358447 (HRC67)

JIS SKH57

—=—SKH51/3%44 (HRC62)
JIS SKH51

(g/m?2+h)

WRAERLY  Extruded #
BN HCI
PET HIPH  HiPed | ——
$¥4 Cast _
MAZBALA Extruded |O
BN HzS04
o5C HIP# HIPed 0
#etf Cast I
MAZBALA Extruded |O
BN HNOs
#et Cast 0
0.1 1.0

& Corrosion resistance

BIERICKHREARER Immersion test

HIP#  (P/M HiPed)

KBRRE : 10%. ZEEFR : 10 B3R, 2WEE : 40C
Concentration of aqueous solution :
10%. Immersion time: 10hr, Immersion temperature: 40 ‘C

100

- TiEg
N iy

T b4 FREA
S, e .

RRE (9/nm-h)
Corrosion rate

o

PS6 PS12 PS1 Alloy BBG%ESF-5
C-276 Ni-based
Self-fluxing alloy
WARBINILNER BB it
Co-based P/M alloy Wrought Cast

16



) Ry IUVTI=F Ik

Sputtering Targets .

Y$E Features

BERE=——X

Customer requests

OBEZBRE / NEEART b A XTRE Ulce B AR ERB R CE1bA
EgdTalckl, MidtEH it —Hoesny —5 'y b ZEHUET.
Metal powder manufactured by vacuum induction melting / inert gas
atomization with Sanyo’s original technology provides superior sputtering
targets with fine microstructure and high compositional homogeneity.

ORBREEERITZIRA L. 8BEDY —7 v heRfEUET,

High density targets are produced by using suitable consolidation process.

[SEA=EEEL

SHSEHT

Material Design Technology Manufacturing Technology

OBOMMLICEBEP T FLEBIIHET. BERICHI BEEMM LICE N TR AT M7 X
MUET, Vacuum induction melting /
inert gas atomization
Sanyo’s targets contribute to the improvement of customer’s productivity by asHs BPESEFL R
high PTF conversion and high toughness with fine microstructure. Alloy design Hot isostatic pressing
, e s e e | e _ HEfEERS BEESLUR
OFe%*. Co % Ni R Cr RO ESEBERN TEZHODEEN DD . BE Microstructure design Ultra high pressing
BOZ—RCH U BR R ZRFE LIRRTEF T, EAE #eiIIT
. . Microstructure control I\/\ach\m‘ng
Various compositions such as Fe-based.Co-based, Ni-based and Cr-based NN
alloy, have been delivered with Sanyo’s unique material design, to meet '—'—‘/B;JH;7
customer’s requests. S J U J

EIRRE Applications
HDD DX 5« 7. WgAw R, MRAM. O—F 1 V7
HDD media, magnetic heads, MRAM and Coating

=5y NBEERIE Material list

HDD X 5 « 7 FiE ESANY RIMRAMAE A—-F ¢« VIO R&E

17

For magnetic heads & MRAM

For HDD-media

Cr/Ti
Ni/Ta
Co/W
Ni/W

Ni/Fe/W

Co/Zr/Nb
Co/Fe/Zr/Nb
Co/Fe/Ta/Mo
Co/Fe/B

Co/Fe/B
Co/Fe
Co
Ni/Fe

=5y NBUETIE Target manufacturing process

© SZAfR,

NEEART YA Xk BEMEL

Ta alloys
Tb alloys
Fe/Si/Al

High purity is obtained by vacuum induction melting / inert gas atomization

® REFEN LRI DIRAIC L 2BEEIL

High density is obtained by suitable consolidation process.

HRAFZ <4 X
Gas atomizing

BERE

Molten metal

EZFAZ =)

Atomizing gas

<« BEE

Melting furnace

W=

BEETLA
Ultra high pressing

PAVZS

Pressing

mE-BETVR

Temperature & Pressure

Ti/Al
Ti/B
Al/Cr

BT & KNYFT 0T

Machining & bonding

For coating



CoFeBRYI—4'v FDEPMAR v E>V D" EPMA mapping of Co-Fe-B alloy target

WEMREZAWVEI—5 v hME F
A bR EENTRITA MR <H—1R 88
MEENET,

T2 CoxvwtEVT FevwE>o BxwvEYT
Process Co mapping Fe mapping B mapping

Sanyo targets have less segregation and
higher homogenous microstructure than
cast targets.

LLFZ#n R &a

Sanyo’s target

Fv A b
Cast target

200pm

BEROHERZEYR—NUET Sanyo supports customers’ developments.
GE2TFT—IDFEAICELY. R&D DAE— R77 w7 R&D acceleration by utilizing Sanyo's materials data

"j'Tﬁ_ I\j_'“_gfﬁu COF@-B@%G)@'T& Example of Sanyo's material data; Saturation magnetization of Co-Fe-B & Co-Fe-B-Ta alloys

25 - : Y —— T -
| Literature dat/a of 0B — - - HEIER

20 _—
= i W’lft Magnetic property
S 15 ———— . Fal—gm Curie point
Tx,,’ " 208 258 ‘//‘;‘—‘?’—‘ ﬁ%:%ftinsn Crystallization temperature
=10 %ﬁ;&}ﬁ Electric resistance
5 ‘7 = % | W‘Tﬁ'& Corrosion resistance
- i %mﬁ'ﬁ Mecanical properties
% 25 50 75 100

CoFelt [Fe/ (Fe+Co)]

BEFROEEMREICEIUFT Sanyo contributes to customers’ productivity improvement
HEBOMMALICKY . B PTF (L &E%IHE(L R&D acceleration by utilizing Sanyo's materials data

30

IJ_”}%*%;E*Z Sainyo target - EE’IF LLIRE 5 5
P e e (5 u10e

10 Fr AR .
Cast target
0

=

=

High toughness ms[s’z_*ﬁ*nnn
300 anyo target

N
o

PTF (%)

Bending strength
N
1=
S

HHrIRE (MPa)

100 FrAbm
Cast target -
0

18
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YR Features

OBZEBMERNTEART b A RICKIBEICHIFIBS N, EER. SENRERFEINL
TBRILICK . BEWE. §7ANT M ZEET RN/ THARZRELE T,
Soft magnetic flaky powders with high permeability and high aspect ratio are made by flattening
high purity gas atomized powders.

ORz. ERREBHMICED BRI RZRMLET,

Lineup of magnetic flaky powders to meet customer’s applications and operating frequencies.

EIGEE Applications
J A NE)— . RFIDEGIES — b EM absorber, Magnetic sheet for RFID

BE7 1 T LOEBEER & BR¥EKG Operating frequencies and applicable powders

(s 125752388
Eu (RIRH) [ ERARBE MK ]
u
(IE#%K) 100MHz#H UHF#
FUFF HF®IC97 | BEL) HF
= ) || (el e
‘ GiEfE 5 Gl
By w0 L cmazmmy—t (s ulsn—iGGﬁz‘ ii’;&'ﬁ;&%ﬁ)
JAZMEY— b [ SEREIA TmEmFE 1 [G H z‘ﬁ’iﬁﬁ] [‘EEI?&94 7°:|
100KkH: 1MH:; ‘ ‘ ‘ 10‘\/\‘H ‘ ‘ ‘ ‘ 100MH: 1GH: ‘ﬁ¢"*ﬁ*‘ 1 ‘1E¢*ﬁ* 100GH:

1 it/ HREEDRFMEER . ZNZNORKNBSEETH Y HREOFEZRIITZEDTIESH Y £t A,
ﬁ ri CharaCterISt/CS %#The technical data below represents typical properties or performance and shall not be constructed as guaranteed values.

=&EE 9 ¢ 7 High permeability

SERY A 7 High frequency

FEI1T | £EZVUEHA
SHF band type

BB ERRSCBLVRSBHE, #HiEPC HFFICYT  MiEhT  Sub-6GHzT ILEEED EZFHT
Features- Applications /A RIRINAE BELDEME OBENE =SLIEM SEBWE /A RMRIY BV EETEE
SER . . :
Alloy type Fe-Si-ALR Fe-Si-ALR Fe-Si
RS (A/m)
Coercivity <300 <500 <800 <1200 <1200 <3000
TR
IR (U m) e
Average p;jtrtiL(l:le dia. <50 <45 <30 <45 <30 <60 RS @
S v PEE(Mg/m?)
Tap dzensitgy <1.0 <1.0 <1.2 <1.0 <1.2 <15
EADEEAL(T)
Saturation magnetization 1.0 1.0 1.0 1.0 1.0 1.4 1.7
BEE(Mg/m?)
ggmsi%y 6.9 6.9 6.9 6.9 6.9 7.3 7.7 7.7

m SRS R R AI R DB R O B

Frequency characteristics of permeability of soft magnetic flaky metal powder

=EHE I 1 7 High permeability BEiRI A1 7 High frequency
| el = =
i - o

ol Eric il

: Ul A
2150 N 3 60
MR : ; TEAll
ofib—\ B N
Al / \
N ~ullr wll| VA
0 ~ o o o o A/ LA
1 10 100 1000 1 10 1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000
AR (VH2) R (MHz) ERE (MHz) R (MHz) TR (MHz) B (MHz)

- ERBUERF RFEHRZFIS0vol %FE U BT 70 u mODBE S — ~ O T Y . Complex permeability was measured by magnetic sheets of 50vol.% metal powders with 70 um in thickness.
EBHEST A TAR—BOY Y FIVIREEF L TH W FHAD T ERIIC TR 2T L. Type-A of high permeability is a special product and unavailable as a general sample. Please contact us.
BRI A TOEEST A T (EHEBHEICTE D 5N BB 2485 1 B BIR T2 L 9. Standard type of high frequency corresponds to hazardous material under the Fire Service Act.
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I“-K:I*m I‘i*ﬁ* Application Example (Toroidal core) I\KI1R 9 A T FeCrk ﬁ{%migzrj" FeCr%k
Spherical magnetic metal powders

= - -

OA V9V ABROEHBEZEERUE T,
Higher performance of inductance parts
SOum 100,um

EIGEE Applications
BEA VI T IV AR, S A XKD
Inductance parts, Noise suppressors

1 rct, ¥ PREDRHEEF. ZNZNORRNLBSEETH Y  REORFHEZRIET2DDTREHIFE .
#§ Ii CharaCterISt/CS #The technical data below represents typical properties or performance and shall not be constructed as guaranteed values.

EIFNEEREE tE IVRIRI A Fine powder type (-25 pm) EERRI AT Sstandard powder type (-106 wm)

(T) 3
saturatin magnetic | (MB/M)  [Figges oy | Fetam(um) |97 78RNy | RENA/M) | Ft@um) | 57 T8EMg/m)
flux density Y Coercivity Average particle diameter Tap density Coercivity Average particle diameter Tap density

PST-S(FeSiAl) 1.0 6.9 220%1 45 180%1
PST-SHT (FeSiAl) 1.0 6.9 1631 4.4 16%1 48
Fe-3Si 1.9 7.7 580%1 4.8 3901 57
. 15~20 - 20~70
FeNiCoRA 1.7 8.0 6400%2 52 6200%2 5.7
FeCri 1.1 7.4 17000%2 5.0 13000%2 5.0
FeNiCo%B 0.9 8.1 17000%2 4.9 18000%2 5.4

¥ 1 HCXA—9 — %2 VSM(bHO) [ICTAIE  Measured by 1 Hc-meter, %2 VSM(bHc)
m RN R DBHERDOEREIFE (FTER 50%IRE(E)

Frequency characteristics of spherical magnetic metal powder (Packing density ratio:50%)

(a-1) IR A TRBWE U’ (a-2) IREERIR S « TRIBUE 1 (b-1) IKIfR S « B 1~ (b-2) IFHERIR Y  TIREYER 1~
20 ——PSTS 20 ——PsTS 6  ——PSTS 6 ——PSTS
——— PST-SHT ——— PST-SHT ——— PST-SHT ——— PST-SHT
16 —— Fe-3Si 16 ——Fe-3Si 5} ——Fe3si 5 ——Fe3Si
= FeNIiCOFRA = FeNiCORA = FeNiCORA o FeNiCOFRA
5 e FeCrik o = FeCrit : 4 =——FeCrk : 4 =——FeCr
w 12 —— FeNiCo%B ® 12 —— FeNiCoRB Py —— FeNiCoRB y —— FeNiCo%B
: : g e I
8 8
# ® B > k5l 2
4 4 1 / 1
0 o . . o . . o . . .
1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000
B (MHz) RS (MHz) R (MHZ) RS (MHz)

IN—=X>VJ 21— )LEE (Fe-Co-V)

Permendur alloy (Fe-Co-V)

YR Features
OB—mDOaUNILOBRHSHEZB L TVET,
Uniform and high-quality soft-magnetic characteristics
FIR& Applications
BMAEBHAO. BFHREOR—ILE—XE
High-performance electromagnets, pole pieces for electronic devices

5% Characteristics

B3t —14% Uniformity of chemical composition WSS —M  Uniformity of magnetic property
LIFZ# (R DE) S 6
Sanyo product Cast 8
3 g
(EPMAICEBV4) (EPMAIZEBV4HT) B4
Composition mapping Composition mapping T 1@ Fm)
by EPMA by EPMA kel Iél- aQ
= H
5ok,
2\
N
“ER
L ¥, ‘
¥ Z—)VAEEEH LIBEH (AR TE) St
Annealing treated Sanyo product Cast
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DEHUE - IRRAERE JHWLIELE T,

We can support small-lot trial productions for R&D purpose.
Please feel free to ask us.

F4RAIT MIARE (A A=)

Disk atomization process (Image)

l BRSE

Molten metal

Y$R Features

OF 4RI P bRAZEICKIERENBO TR (FIEE~1.0). 95754 b (#
1) ODRBRVEBMKRZEELE T,
Metal powders with higher sphericity (~1.0) and extremely low satellites.

OnaMha<. RLBRBE COMEHGHEICENTVETD,

Higher fluidity of high sphericity metal powders helps powder feeding on various
situations.

OFe &, NiE, CoEREDERMREBOMSICOMELTNET,
Applicable for high-melting point materials, such as Fe-based alloys, Ni-based
alloys, Co-based alloys, etc.

FIRHE

[Elkal 9 8
Rotating disc

BRUICERBN. BROET « X T LTROAICKVIE

Applications BTN, RRMEDMESNET .

When the molten metal drops on the high-speed rotating disk .it is

3D %EEJ%HZ\ IJ_"j"‘_ | _7_' A \/7 /ﬁ%“js B\\Jgs %?ﬁ&%ﬁ%ﬁﬁﬁ\ %ﬂ‘JJ:M\ Z) L atomized by centrifugal force and becomes spherical powder. )
SH. BRREARE. BET 45— BEAT «>—%

3D printing, laser coating, thermal spraying, cladding, bonding materials for
electronics devices, sealing materials,brazing filler materials, high temperature
solder, conductive filler, thermal conductive filler, etc.

ax6l Alloys

FeXE Fe-based alloys PSS630.QM300.PSS316L.FeSiAl&%: FeSiAl alloy, FeSi&# FeSi alloy, SUPER SHOT
Alloy C276.P1718.MPM16C
CoCrMo&= CoCrMo alloy, FfECoCrWCE= Various CoCrWC alloys

NiZE Ni-based alloys
Co& Co-based alloys

Ag-CuX Agor Cu alloys fiAg. #tiCu. AgCuss Pure silver, Pure copper, AgCu alloy etc.

MRNER SEM images

' "\ Fe&:PSS630

Co% CoCnMu i

NiZ:RIZ18

Fe-based PSS630 alloy Ni-based PI718 alloy

T4 ATT M4 ZHARDARE (#iFE-63 um) T4 AT 7 MIA XETERUIERD Carr OFENEEL (HIE-63um)
Circularity of disk-atomized Carr’s flowability index of disk-atomized alloy powders (-63um)
alloy powders (-63um)

Co-based CoCrMo alloy

100% 923 QM300
3 - QM300 BIFEE measured value TREDMEIBEL  index
3 ZEA Repose angle 20.0° 25.0
@E _— [E#EE Compressibility ratio 10% 225
gé ZINF1SHA  Spatula angle 36.5° 21.0
%g 0% 9—fE  Uniformity 1.9 25.0
By RENMEIERIDEET  Total — 93.5
%20% CarrDen 4l Carr’s flowability index — WHTHL  Excellent
= MR (NeH D ESBE-DDHNSHE) + N ST
0% i i i BH—E 52V TF60%DHIE+ 5% WLV 10%DHRIE

Carr DB S RENEIEBDEFTH100~90 D THL). 89~80: HME W EL). 79~70: B, 69~60: &,
59~40K L), 39~20: W& KLY, 19~0fBH TR L
#Compressibility ratio: (tap density - bulk density) / tap density
Uniformity: D60 particle size based on the volume / D10 particle size based on the volume Carr’s flowability index
Excellent : 100~90, Very good : 89~80, Fair :79~70.Passable:69~60.Poor:59~40. Very poor:39~20. Extremely poor:19~0

0.5~0.606~0.70.7~0808~09 09~1
e

Circularity

21
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BRFEMEOREE. KICEWVEEMED KD
5N%. BEELEMREDBERERDFM
ELTERTINTVLSEN, NV OVPER
E5E. Oy FREDERDEFICEIFEDIS
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TWBEVN-CEBETIEHIEE A,

BLWEMAHERFEND. TLTENSICHT D
FUD WWBEBHREEOREZSZA TER
BHCTd, TLUTC. CORBHZRULICEE
n [SEREEOWES] T,

COEE[CF. mE. BFE. TEMEDOTA
TOHEICOIZ>THEN, SELEEZE DM
[SEEMH] ZiREITD VD Bty Z—
IMAHSNTVET, [EEEEHOLRE]
(& HASHTIBIF 2 LGRS DR TH
U, FhEELTDTSY RAOZRTEE
THHIFET,

MBI HRNE. [SIERIEEDLRE]
DEDHE, FIBREDEKE I ZE
L. TORBRBDERZERITCEVIETT,

Our declaration:
“Sanyo Special Steel - the Confident
Choice”

Since our founding in 1933, Sanyo Special
Steel has continued to produce high quality
special steel. Sanyo Special Steel’s products
are used as material for important parts in
automobiles and machinery that require a
high level of reliability. They are also used in
a wide variety of leading edge fields such as
computers, cellphones, and robotics. It is no
exaggeration to say that our products help
support global civilization.

Our advanced technical and development
capabilities—and our pride in them—are the
driving forces supporting our growth.

“Sanyo Special Steel - the Confident Choice”
expresses this driving force.

These words contain our confident message:
we provide “Steel You Can Count On” that
has gained the confidence of the market for
its quality, development, and stable supply.
“Sanyo Special Steel - the Confident Choice”
is our slogan inside and outside the company,
and represents our brand ability as a company.

Sanyo Special Steel will attempt to create
special steel with an even higher level of
quality and continue to develop. in the
name of “Sanyo Special Steel - the Confident
Choice.”
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SANYO SPECIAL STEEL Co.,Ltd.

A 3 - T 12 | T672-8677 EERIERTHERERXSE3007
# R B E | TEL(079)235-6026 FAX(079)233-0360

B % 4 | T103-0027 REEHRXHAAIF-13-1 HEKEAEE LM
#8 | TEL(03)6800-4713 FAX(03)6800-4701

% & | T541-0058 ARMHREEAEFHES-6-6 HEHE2—EIL10
% & | TEL(06)6251-7452 FAX(06)6120-5220

Head Office & Works

Metal Powder Technology Department

3007 Nakashima, Shikama-ku, Himeji, Hyogo 672-8677 Japan
PHONE: (+81) 79-235-6026 FAX: (+81) 79-233-0360

Tokyo Regional Office

Metal Powder Sales Department

9F, Nittetsu Nihonbashi Building, 1-13-1 Nihonbashi, Chuo-ku, Tokyo 103-0027, Japan
PHONE: (+81) 3-6800-4713 FAX:(+81) 3-6800-4701

Osaka Branch

Metal Powder Sales Department

10F, Midosuiji Center Bldg, 3-6-6, Minamikyuhoujimachi, Chuo-ku, Osaka 541-0058
PHONE: (+81) 6-6251-7452 FAX: (+81) 6-6120-5220

Sanyo Special Steel Trading (Shanghai) Co., Ltd.
Unit1504, TowerC, The Place, No.150 Zunyi Rd., Shanghai, 200051, China
PHONE: (+86) 21-5396-5666 FAX: (+86) 21-5396-6226

Sanyo Special Steel U.S.A., Inc.
2500 Wilcrest Drive, Suite 300, Houston, TX 77042, U.S.A.
PHONE: (+1) 832-834-5749

Home Page

www.sanyo-steel.co. jp/

SPM. SPC.PHC.SUPER SHOT, Tafboron, NOVASHAPEIZ. 4SRN E SR EIZE T,
SPM,SPC,PHC,SUPER SHOT,Tafboron are registered trademarks of Sanyo Special Steel Co., Ltd. in JAPAN.
NOVASHAPE are registered trademarks of Sanyo Special Steel Co., Ltd. in JAPAN,USA,CHINA and GERMANY.

ZEEBE

AERUCRHINRMIERIS HaOARN IR P EREEHIAT IS EETH) FIREL TRESh TWBIEALL
L ZhERIET 2D TEHNER A RBEFRHIEHIN TV BIEROBE - 1FERF I NEY G ERASEICL-oTELE
FIDVWTREFEZAVPRETDTIT RS, HHI B BUFK, EE A, ERER. (b BRI ERFRLED

FERDISEIFTHRAREN,
AERUREINERIE. FELUICEBRINZGEN HVET . RFIERICOV T FHEHYHBEICHBVEDELLS,
Notice:

The technical data adopted in this publication represents typical properties or performance and shall not be
construed as guaranteed values, unless specifically noted as standards. No responsibility shall, therefore, be
assumed for damages arising from using the data. Please consult us concerning your requirements related to
foods, drinking water, medicines, therapeutic devices, cosmetics, health care appliances, etc.

Any information in this publication is subject to change without notice. Please contact Sanyo Special Steel Co., Ltd.
for the latest or further information.

MRS B ERBZE,
Any part of this publication shall not be reproduced without authorization.
2017 © Sanyo Special Steel Co., Ltd.

’22.11.2000 © Printed in Japan



