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Highly functional metal powders and powder metallurgy products that supports the development of cutting

EESRIE
Industrial Machinery
3DFV VI —ER
3D printing et . ﬁgfé‘_ﬁ
EHESE - AVN—bhT Y TETE Thermal spraying,
Mobile Phone, Smartphone Cutting tools Arc welding
BHRIRINE SHHRCERAA I U 21—

Electro-magnetic wave absorber Screws for injection
molding machine

RE - /TYIY - " \
N—RF4 2T _—— YaybeE—-ZV7
_/ Home electronics, PC, HDD \. Shot peening
ANYIVITI=5y
Sputtering targets
EitA#
Battery materials
A2

Magnetic materials

EEORE. TORRICNARDFRSTOEHEN BN NS, FRARGERAESHNTNET,

LRGSR RS T &, NMEMH DR, REEICEBNCERBEOTBMRZRELTCVBEN. INSOEBEMERD SHMBED
BEFRD=—XCEDRICEGEREEI TR, EENSHWRBHABONOY bETRLIHIGLE T,
MEFERDORAHREN SHERIBICEDE T, SETTRBE TRO SNDEMEEMEIZIRE L TVE T,

LB ESIDEBMAS KLOMAREREBH., ARsE. X/VvIUyI9—0y i 3D U VI —, 8 {IHITER

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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edge technology
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Aerospace

3DV I —iER
3D printing

=E2ESD
Auto mobiles
EGRO—5—
EGR cooler
IVIVNILD
Engine valves

iR

Heat exchangers

RFEARATIC K > TRRRFE @2 RE LTV R T,

CSRLVARICERIN. RaEHaet - B tcamULTVE T,
usage applications. In addition to high quality metal powders with few
unigue consolidating techniques. We not only provide alloy design that

and development. We provide high functionality materials required in

spraying, buildup welding, sputtering targets, 3D printers, dies, and
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METAL POWDERS AND POWDER METALLURGY PRODUCTS

PAGE CATEGORY

Fm i OFERZEZ A 2

| SRESEHER HARRES
Highly functional metal powders and powder metallurgy products
that supports the development of cutting edge technology

7 mETRE

Manufacturing processes

5 BREEHE

Spherical metal powders

7 3DFU V5 —AREHF

Metal powders for 3D printing

ERINA X
? sPmyvU—2

SPM series, series of P/M high speed steels

E 255 VA S
1T spmxyu—=

SPM X series, nitrided P/M high-speed steel

MEAESME -
12 miEgTEE SPCs

SPCS5., a high corrosion and wear resistant P/M tool steel

MAEMBEGE
13 ALLOY C276

ALLOY C276, a corrosion resistant P/M superalloy

14, $%EISw 41

Bi-metallic P/M Materials

15 MAREINIL hEE

Co-based alloy manufactured by powder metallurgy method

BTN : ,
17 28w UvT9—4y ~
Sputtering Targets
BEFME2

19 LA A= b /RFID it — 7B
BRI R AR

Flaky softmagnetic metal powders

%?H*%B
20 BRIRBEMERDR /
O ~ ;%
IN—=AV I 1—-)VEE
Spherical magnetic metal powders / Permendur alloy

LB DRI
21 =EmEERY*

High sphericity metal powders
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Vacuum induction melting and inert gas atomizing

BRIER
Molten metal

[AR7 b<AX]

Gas atomizing

EFEZ
Atomizing gas

\

TaRD
P hAX
Disk atomizing

ORI
Molten metal

o

O« R
Rotating disc

L ——
1 Fine droplet

' DR \

Classification

{xAssla

Facilities

[551 T353] Plantl
HRT b4~
Gas atomizers
©2,000Kg//\wF X1
® 300Kg//\wFX1
® 30Kg//NwFX1
[ 2Kg/ /N F X1
FARITT hRAY—
Disk atomizer
. 5Kg//\wF X1

[552 T3] Plant2
HA7 bAF—
Gas atomizers
® 200Kg//\wFx1
® 50Kg/NwFX1
FURIT NIAY—
Disk atomizer
® 30Kg/NwFX1

- ¥
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Flattening

\ 4

[ wxkwm

Powder encapsulation

~

' IR '

Classification

v
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Billet heating

}n{

( mpmy )

Hot extrusion

v

(apZaE LR

Hot isostatic pressing
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Forging / Rolling
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OBZEBRMENEEHART b A XDEEHE T, BBRFCEMEREBMREZRELFT,

High-purity metal powders with low oxygen levels by using a combination of vacuum melting and inert gas atomization are produced.
O/BIBOT7IVEZOL, FIVREDFERETRZSHIGELSH. LEHEDEBHRDODESICHIEULET .

A variety of alloy powders including a customized design and/or active elements such as rare earth, Al and Ti can be provided.
OBZEBMDART b A X3 HE U TR HRERROREE1RD 2 b7 bYA P —(CIA TEZRBS - IR HEERE L.

BEGNSNOY bOFF - BRFTHIHGLET,

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.

OBDMEZIFTRAMICEY . Z—RITIG CTEREDRICHIRULE T,

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

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

(
N EA S
QLIS Metal powders
Heat treatment >
k BRIRFIZK  Spherical metal powders J
(
> REHE
AL TR Flaky metal powders
Heat treatment >
RE /e
Inspection/ ( j
Packaging
0 o HEPHRE
ENIE Hot extruded products i
Heat treatment > =8 Tow Rt
k Round bar/tube  Bi-metallic P/M materiaISJ

é -\

# T

Round bar Flat plate

. HIPRG
HIP products

FULIE

Heat treatment

ANy IV TI—5y S
k Sputtering targets J
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Spherical metal powders

Y$E Features
OBEBRERNEEHNRAT SYA XDMEDE T, EBEERCSHERSBMREZRSELET,

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

OFTHBOTIVZIZOA, FIVRBREDTFETREZSEI DD, LERADEENARDRIE
[CHIRULE T,

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

OBZBHDART bY A XEfHE UCIFERBEABDOFMEEGS 2 b7 bYA =T, £

G} 7 D

o ] - - . o REEN R

R - NERREREL. BERNS/N\OY OFE - BRI CTHINULET, o FEZEN 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.
o B - BRFE

OO MEFRRAMRICEIY . Z—RCHRUTREABICHMUET,

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

® E{LREE DR FAH I
© EHERE (AL T ZSCHEMDOSSEN T 5E

FIRRE Applications

g BR {sEFAY
Applications Features Example of products

RERIRH TREECEN. N ORHEEDHEVCH. HEMREVEVSKRNS
WET, Ffe. BRRZABICEBUCEERENRCTH DI, AT —)LEEDIR
VWRIFRABEDE 5 NE 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
DHBRVEENMESNET .
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
HE TS AYARBE)
Plasma transferred arc welding

L—H—TZvR

Laser cladding

REMHPR<BRBEDHBEVCoH. BHREOHENMRLS . DERIBHHITETET,

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

BEY

Thermal spraying

MEECENTSY. BERICEVHMRAIGHENMEONET T, e, SERDOHAR

3DFUVT— BEAD L. BRFREESIMEOSNFT .
3D printing Excellent flowability allows high feed ability during 3D printing. And low gas injection allows
excellent moldings.
_ REBHAH CREES SUORBBEN S, FBREXNBICERL VDI EN
5O% SREFGEGENMESNET.
Brazing This high - quality spherical powder with excellent flowability and high apparent density as
well as a minimum level of oxygen produces excellent bonding faces.
HIp KRR TH DI, FEEZEENEL. HP BROZIHHA T, Fic. BRZEAIR
CER U CH BT, BE MBS NE T
AEESETL ) (TR LTei R CH BT, BimEED HIP NS SNET

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

POt OB EIE [DresElTy with extremely low oxygen content produces high - clean HIPed products.

KK THBIcH. NA VI—DDBTELELBICTEREDRFBRRT R
NFEI,

Spherical powder requires only a minimum amount of binder and allows the production of
molded parts with precise dimensions.

MIM S5
(SRR

Metal injection molding

IR THO DML F CH D, HUEYREEEZIR. BLEREZEINIZMS

YavhE—Zvo
Shot peening

9B ENTRETT,

Spherical powder and fine particles allows low surface roughness and high compressive
residual stress.




axfl Alloys

IS AR

Compositions

FirFE

Applications

B2 - RS

Equivalent materials

FeX&

Fe-based alloys

ONE=S
Ni-based alloys

PSS316L

PSS309L

PSS630

SPM23

SPM30

SPM60

PST-S

50Ni-50Cr

80Ni-20Cr

95Ni-5Al

PHC276

PBN-2

PBN-5

P1625

P1718

MPM16C

NEBBMEE

Ni-based self
-fluxing alloys

CoE

Co-based alloys

FRHRGE

Developed alloys

PCY6

PCY4

PS1

PS6

PS12

PS21

PS25

PS32

PA995

PA962

SUPER SHOT

SPC5

m2C

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
Y¥EFG & (FeCrB)
YEFSE(Fe17.5Cr2.2C+a)

PSS (NICrMoB)

CHREICKY  LEMADEZEREN ICENB LR T S IBUERTHREGE T,

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

PTA.L—5'—20 5 v K. 7&54. 3D.MIM

PTA
3D

PTA.L—8'—=J 3w R HIP

PTA.L—H'—25w R HIP,
Y3y hkeE—=22

PTA.L—H'—2J5w R HIP
AT Y AR, BifE
PTA. B5¢

|

BT

PTA. &5

358

35
PTA.L—H'—J5w R, 785%, 3D, HIP
PTA.L—H'—2J5w R.3D.HIP
PTA.B5%

7B HIP

a5

PTA.HIP
PTA.L—5'—J5 v R HIP
PTA.L—H5'—2J3w R.HIP
PTA.L—Y'—J5w R HIP
PTA

PTA

a5

B

Y3y hE—-ZVT

HIP

PTAHIP. 854

SUS316L
SUS309L

SUS630

SKH40

'VIR L

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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Metal powders for 3D printing

¥k Features ARSI SHRADERIEM

OBTBRETFERAR T b4 R RS NI EMR CBHE SRR S BN FE3DTU Y — -
5—FEUTEATAIECEY, FROX Uy MG ET, T )
OEFEBDARMEN DG SHEOFH I ZRARRICRIET 2 T LD'T8E o BEM (R +— Ub L+ TR 3
OREEICENTSY . FERCEVROEENES NS )

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

each alloys. x U b/ h* |

@ Excellent flowability and high powder supply performance.

OINBF bRA Y —DFRICK ). 3D FU VI —AICEUIEEMD DREFERICTRATEET,
Using a small-sized atomizer, we can cooperate the development of new alloy components
suitable for 3D printers.

LLIB 4554 S 0D
{EEESR - IRRA R 7 b~ A1 KK
O IR TRENECEBNTEREN S
o KB . ERFE

axfl Alloys

=F &=] BR fHRE A&
Alloys Features Compositions Applications

=i 4 . 0 peargi=s)
pss316L  MEIE Fe-17Cr-12Ni-Mo M
High corrosion resistance Corrosion-resistant components
F ST = MR &G MR
B PSS630 Trﬂjﬁlﬁ .'E"gﬁfgt R Fe-17Cr-4Ni-Cu CorroEslion-resistant:c'(:)mponents
Fe-based alloys igh corrosion resistance and streng and molds
QM300 =8E -2 1&NILEMAOCA AT Eiritit]
(RIWVI—IVTHM) High strength and high toughness Fe-18Ni-5Mo-9Co-AlTi Molds
\ ik . 0 peiigles]
Aloy C276 EMEME Ni-16Cr-16Mo-5Fe-4\y ~ MNERERE
Super corrosion resistance Corrosion-resistant components
Alloy X it FEsE Ni-22Cr-18Fe-9Mo-Cow  =vmebtd
oy Oxidation resistance and I- r-18re-9ivio-Co : '
_ high-temperature strength Heat-resistant material
NiE
Ni-based alloys o e
ERRE - B e — Oz
PI718 High-temzperature strength and Ni-20Cr-3Mo-5Nb-FeTiAl 2 —E~ A2 ER

high corrosion resistance Turbine and aircraft components

5Ty Ly 1 O
PI625 SMEE Ni-22Cr-9Mo-4Nb M
High corrosion resistance Corrosion-resistant components
=i (=] A 0 it 24, 3 £
Ps21 SMELE S52E Co-27Cr-3Ni-5Mo MEMREs
High corrosion resistance and strength Corrosion- and heat-resistant
CoE
Co-based alloys L .
S B 53R AT
CoCrMo High corrosion resistance and Co-29Cr-6Mo Artificial bones

high fatigue strength

CHREICKY  LEMADEZEREN ICENB LR T S IBUERTHREGE T,

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



TILI—I VT (QM300) Ty )LEBER (PI718) 9 A VR QR DB C IS EHENTTREIRERETR
Maraging steel Ni-based super alloy (P1718) ERO—AEBE RIS CEE T,
Tire mold:Various parts with complex shapes can be

molded by 3D Printing.

Y45 Characteristics

m P|718(Ni-20Cr-3Mo-5Nb-FeTiAl. UNS N07718) D&% D= 7 Ok
Microstructures of PI718(Ni-20Cr-3Mo-5Nb-FeTiAl, UNS N07718) after molding

2.0mm

RERA]
Before etching After etching

m 3 D&M PI718Mi&E
Strength of PI718 made by 3D printing

53RsERE (MPa) 0.2%ffit 71 (MPa) {80 (%)
Tensile strength Yield strength Elongation
HtE G
Sanyo moldings 1,310 1,118 22.6
NCF718 JIS G 4901 ##&a&@ NR 1.280 1,035 12.0

Lower limit of NCF718 JIS G 4901 product

BULIESA DBEEELE  1150CX 1hy KA BSapfEEAIE  720C X 8h, A — 620CX 10h, 24

Heat treatment Solution heat treatment Rapid cooling Aging treatment Cooling in a furnace Air cooling

m 3D FUVI—RRT YU RHKER QSHE (HHBRZ T > L A i) DIERARFE
Characteristics of stainless steel powder:QSH 6 (Sanyo developed) -molds for 3D printing

QSH6EHE SUS630:&H 44 SUS630%f+4
QSH6-mold SUS630-mold SUS630 cast
B 422HV 405HV 392HVELE
Tensnj'ffiffg%& é?oﬁ‘gaﬂon 1324MPa 11.0% 1287MPa 13.0% 1310MPallt 8%+
Hydrochlo@?ﬁ%ﬁesiswnce © O O
LB 5 . 5

Pitting corrosion resistance

BULIESA DBEEELE  1040CX 1hy KA — THEEEREYAE  480°CX 2h. A

Heat treatment Solution heat treatment Rapid cooling Precipitation Air cooling
hardening treatment
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SPM series, series of P/M high speed steels

Y$R Features
OBZBRENEEART YA ADEHEGHE TRES NIcEBMERZBERET 5 A
Z&ET. BREDEVMERNA R ZEHELET,
High cleanliness P/M high speed steels are made of metal powder by combination of
vacuum melting and inert gas atomization

OgnE<, BE, MEREHENTVET,

P/M high speed steels with excellent toughness, strength, and wear resistance

ssauysnoL ﬁg

SKH51 (Cast and wrought
=8 \-r & high speed steel)

SKHB7 (Castand wrought
B\ A high spea steel)

B - MEEFEIE <

Strength and wear resistance

SKD11

SMIRER
(Cold working die steel)

axfl Alloys

-3
SEH Cr (o] iz
Alloys Appllcatlons

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

YHITE sEeEE Jaf0—)b. FSRAF v JBH . SHHEAREB G
Cutting tool, Cold forging die, Cold roll, Components for plastic extruding ,
injection molding machine

EEHTE AsEO0—IL
High speed cutting tool, Cold roll

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

AEBEREL AETE. YV RUIL FSAF v OB SIHEME ARG (AT 1—%)

SPM30 1.3 40 50 60 3.0 80 BAL
SPM50 16 40 01 123 50 50 BAL

SPM60 23 40 70 65 65 100 BAL

SPMR8 YFEFEMFE Patent alloy Cold forging die, Cold working tool, Mandrel, Components for plastic
extruding, injection molding machine(ex. screw)
SPMV6 15378 Patent alloy AEESEE. AETIE ROV (TUT Yy b Jx—=V7 BsiEO—)))

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

HIIBR(F LTES  Heat treatment conditions and hardness

[=F £ B FE UBE(C) | BigE LEES (HRC) RARE(C) MRUEBE(C) |BMANBERUES(HRC)

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 378i#% Approx.37 1130~1200 500~600 65~70

SPMR8 2071% Approx.20 1030~1150 500~560 60~66

SPMV6 25Hi#% Approx.25 1050~1190 500~580 62~67
YINME Physical constant

[=F £ #RESRE(X10%/C) tE&(g/cc) Y2 J'%(GPa)

Alloys Coefficient of linear expansion Specific gravity Modulus of longitudinal elasticity

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



 SPM23  SPM30
g 70 [ 1B 70 r ]
%l:; °° ;Ij 68’ H\Q\\'\. i

58

54

60 \,
5

50 ! ! ! ! ! !

480 500 520 540 560 580 600
BERUBE (C.2/4%30)

®1180C ®1150C ®1130C ©1100C @1050C

SPM60

8 ! ! ! ! !

480 500 520 540 560 580 600
BERUIBE (C.25%3E)

@®1220C ®1180C ©1130C @1050C

SPMR8

72 _ 68
2 _ I 1 &
S SN i,
oL 1w
¥ 68 \ Ly
66 \E\.:‘ 62
64 ® 60
62 58
60 Il Il Il Il Il Il 56 Il Il Il Il
480 500 520 540 560 580 600 480 500 520 540 560
R UBE (C.Z24X3E) 55 LR (CL 224 X3E)

®1220C ®1190C ©1160C @1130C

v ILE—EHEE mimaE

©®1180C ®1150C ®1120C ©1100C @1050C @1030C

THEERE 1%

58 ! ! ! ! ! !

480 500 520 540 560 580 600
BRUBE (C.25%30)

©1240C ®1220C ®1200C ©1180C @1150C

SPMV6

B (HRC)

70

68
66

647 \' |

62

560 580
BRUEE (C.225%3m)

60 ! ! !
480 500 520 540

©1200C ®1180C @1100C

eI

Charpy impact value Bending strength Wear resistance Corrosion resistance
SRETO . 3min RANRETO! : 3min 5 .
R CRRNER 3mn B R, 3 ot S o Ho
HRRUEBE : 525~575Cx60min  A.C.X3 BRUIBRE | 525~575Tx60min  A.C.X3 Ly . smEs
TemDerin/gemperature Temneriéﬂ?ﬂnerature Eﬁﬁgn’ Zr;g SCM420 angﬁé% ‘618N :%Eﬁﬁﬁ
BBEB10R 2nm G757 BBEDR 440 275200 (x10%) Immersion test .
140 Test specimen:10R 7000 Test specimen:4x8x40mm span 20mm 100 400 E -Bhrs.
—spm23 | | —e—SPM23(64HRC) I sPM23
——SPM30 ——SPM30(65HRC) |
120 " 6000 &"\ | —=—sPMms50(68HRC) ] [sPum30
| —spm60 | ] ’\ —#—SPM60(70HRC) = W sPvRre
T ~——SPMR8 _ £ ~SPMR8(64HRC) £ 300
§ 100 SPM g 5000 i S \‘ £ —e—SPMV6(66HRC) / 5
EE = I A 2 10 KH57(67HRC) ’( ®
S 80 B 4000 T € 9
e S ) 2
Sa Qi 5 ol
> | = 8 1 Cm200
g% 2 s000 g™ A
60 3
Ey SR \ Sk g
> F = € o', — 5
g L — —L o 2000 2 § = /, ~ = o
© L —_— ] L ped by g v — 100
20 - 1000 SPMR ]
0 . . . . . ol . . . . . . . . 001 /
58 61 64 6 70 73 55 57 50 61 63 65 67 69 71 73 001 X 0 T R— P e e
BE (e S (e EESREE (g HCI HF HCOOH HoPOs
Hardness Hardness Sliding speed

10



SHEIFE/NAZ  SPMX YU—Z N

SPM X series, nitrided P/M high-speed steel

YR Features RE(EY (TEFEE. N7 v )

OBFIREECH VTR U DD EBILEFE L. BMAERE CH— R mER, Tnicky) CEeelieEs(Fer Ges s A EnE:=)
THEEFEME, MR & B - 8E T, o

Homogeneous nitriding is accomplished by using nitrided powder for solidified compaction.
Nitrided P/M high-speed steel has excellent wear and seizure resistance.

OMMRRZBIEYPZMESE D T ECKY . RIEPDHDBEMR/NA ALV BEANEZIR. T
BoRFmbZERLET
Nitrided P/M high-speed steel with fine carbonitrides accomplishes longer tool life than standard

P/M high speed steel with only carbides.
RIEY

Carbides

Sxfl Alloys

=F &= BR &
Alloys Features Applications

spMxan  BUMEDYES < HESREIEIC HENCRIEIE \ A 2 ARRESEL TR/ (T BT UAASH, 2 U v I —)
High toughness and excellent wear resistance Cold forging die, Punch, Precision molding dies & Slitting blades
sppxsN  COETMIL. BRYIMIZTREE LI/ \ 1 2 JHITE. AEEESI. A0 —)
Applicable for high speed cutting by cobalt added Cutting tool, Cold forging die, Cold roll

BRABESHRC707ZBA BERBZ0iEL UILEEHFR/\( X SREUHITE. SESE (BELS)
SPMX6N Alternative to cemented carbide with 70HRC of the maximum High speed deep cutting tool, Various dies
hardness (Alternative to cemented carbide)

BWIBR{F LTES  Heat treatment conditions and hardness

=] BIFEUBRE(C) | $EE LEEX (HRC) HRARE(C) HRRUEE(C) BRANBR LEES (HRC)
Alloys Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness

SPMX4N 860~880 22Hi# Approx.22 1130~1220 500~580 55~67
SPMX5N 860~880 25H1% Approx.25 1130~1220 500~600 60~67
SPMX6N 860~880 3971% Approx.39 1130~1220 500~600 65~71

YINME Physical constant

=F 2 HREARFE(X 10°/C) HteE(g/cc) Y > J'%(GPa)
Alloys Coefficient of linear expansion Specific gravity Modulus of longitudinal elasticity
222

SPMX4N 12.29(20-2007C) 13.70(20-5007C) 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
= —8— SPMX4N 1220C 35 BUIRH: 10X 10X55L 10RC/ v F
o3 < Test specimen:
2 o 2 < 1150C 8 30 \ 10X 10X 55mm
£ n T G SPMXSN 12201C éﬁ 2 \ 10R 2mm C-notched
ﬁf@ 67 . cesdess 1150C S 20
5= 65 SPMX6N 1220C @
5 H 63 S0
D gl - 1150C Zu —— SPMX4N
N g2 10
N O ——— SPMX5N
o 7 N
55 0 SPMX6N
450 500 550 600 650 55 80 65 70 75
IREERE (C. 1hr A.C.X3@) OvZ % )UEES (HRC)
Tempering temperature Hardness
PuiRs@E  Bending strength TEEFENE Wear resistance
GO0 HERH: 4><_B><‘%OL Z/¥20L (:01.875) 18F#: SCM420(86HRB)
000 T S 20mm R s S
£3 T~ g E é;mgz_zoom
g % 4000 2 z 1.0 ;*lag!wgz%stance
iﬁ 3000 § E Lubrication: Dry
‘§ E 2000 ——— SPMX4N % @ 01 —4— SPMX4N (66HRC)
8% 1000 ——— SPMX5N g % —m— SPMXSN (66HRC)
0 SPMX6N 001 ~#— SPMX6N (70HRC)
55 60 65 70 75 “om 0.1 1.0 10 —— SPM23(64HRC)
Ov 79 x)VEES (HRC) EEESERRE (M/s)

Hardness Sliding speed
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~ SPC5, a high corrosion and 3

YR Features

OBBETHMET 5T ENTERD I ANR—BIOLERE, HEBRETEMARY b7
A ADEHEDE TEES NS BYFEBILRL T 5 L TRELFT, o e oot P et
High-carbon-high-chromium-steel that cannot be produced by casting process can be made by the S @ }

P/M route from powder made by vacuum melting and inert gas atomization. 05’»,0 a%\‘

O SUS440C ROM RS & OTHEEFEMZ A BICHE LI LLSaE TEMTY. wT paa ) Py
The corrosion and wear resistance of AlSI 440C have been extensively improved in this newly _§§ “
developed alloy. 2%

XIXRE& Applications TSUSMUC

BFmATE. SERETRAM TSI, WE - MERO—L. FyN\—FA4T. AvI— & EA-RBLmERY

HEFERZ T U1 —B L0V U Vs —2% ! — —

Corrosiﬂgﬂﬁﬁstance_} H’E‘h

Electronic components dies, reinforced plastic molds, corrosion and wear resistant rolls, chopper
knives, blades, screws and barrels in injection molding machines

= 7 OfE# Microstructure

{L2m% Chemical compositions

L

S c cr Fe

Alloys +a
2.2 17.5 BAL

e - P L R R R
SPC5 SPC5 1oum SUS440C (&%) L“m
BEAN:1150C X8min0.Q HEAN:1030°C X30min0.Q
Quenching Quenching
BERL:500C X ThA.C.X2 BERL:500C X ThA.C.X2
Tempering Tempering

EIIBR(F LTES  Heat treatment conditions and hardness

= BeE LIBE(C) | $aE LEES (HRB) RARE(C) MRUEBE(C) |BRANGERUES(HRC)
Alloys Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness

SPC5 860~890 <102 1050~1150 150~570 54~62

BA - BR UES B Vv ILE—EEE M EEFE I

Quenched and tempered hardness  Charpy impact value Wear resistance
% ‘ ‘ ‘ ” BERH /M1 OR 2mm C/oF ‘ 350 - vy
I %:10F 5 I 27 ARHM
&l\ ‘J\' ] 45| Test specimen:10R 2mm C-notched 300 Stainless cast steel
SUJ2 (58HRC)
60 B I (63HRC) g
g 40 250 | _|
I 1 T I ® i 1
s \ 3% £ 200
o o - 7]
k4 3 2 | |
z 7D\£)\L/$\D/{ | S 30 kel 2150 | /<>SKD'|'| B
2 S8 b= (59HRC)
£ 50 g8 [ e > i ]
o £4) 575 2 Moo
g ¢ 2
1 g% 20 I SPM30
N g 50 | ©oHRa) |
s | —o—  1000Cx30min o I /O/ ]
" a 15 I | 4
—e—  10501CX30min L 0 I - L L L L L L L
1100CX10min 0 0 5 10 15 rﬁi(; 25 30 35 (X105)
] | ’ N
—e—  1150CX5min L Stress cycles V)
5
BRAEERRE  Nishihara-type wear test
35 0 L EFE  Specimen dimension: 30 10t
Py e 20 50 500 SPC5 SPC5 SKD11 SUS440C ﬁiﬁLoad‘BBkg(BASN) [
= BENBE 1050 1150T 1030 1030 [E#5%E  Number of revolutions:860rpm (18 F &t EE)
HRUBE (CX1h ACX2) 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 SRS

Test condition

BE D 10%KBR

Concentration: 10% aqueous solution
JRE : 25C

Temperature: 25 'C

REER - 24hr

Immersion time: 24hr

)

3.0

RsE
(SKD11%21.0& LIeiBE DiE

(SKD11 = 1.0)

WSKD11

WISPC5 (200CH#ER L  200C tempering)
SPC5 (500°CHERL 500°C tempering)

msus440C

SKH51

Specific corrosion rate

b 1REE filclid
H2504 HCI HNOs

12



BARMRESS ALLOY C276

ALLOY C276, a corrosion resistant P/M superalloy

13

Y$E Features
OBEZEBEERNEETAT S A XDMIHFEDHE CEE SN B R Z B A CRIEME T
218, FEBICRTDIBRVED LOERESET DTN TEET,

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

OI—ILREIA—ZIVICKZABEMNIT, /IR - BRBEORIENTIRECTT .
Cold working using cold pilger mill produces smaller and thinner wall tubes.
OFRDBBRIEFC. FFBICENCMBEZRULET,
Excellent corrosion resistance is exhibited in a variety of corrosive environments.
OWMEVEE(L. BEMEBFETT,

Mechanical properties are identical to those of cast materials.

FIXRE Applications
ERRIVE. BSHREAE. SEMRANES

Chemical reaction tubes, heat exchanger tubes, corrosion resistant components

{L2m5 Chemical compositions

[=F 52
e L e L L e L e L e L

ALLOY 14.5~ 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%&88H@  Production range HWOOES Mechanical properties
W iIE E
S
Ef“u 800 80 o o
AL L& ~ >5 RE s
Hot finished 34~146 25 En 600 60
X2 oS
S% 400 40 iég
AN . < .
AT L& ~ > ) He
Cold finished 16~95 22 #5200 083
o 5
. - wngE 0 ‘ ‘ ‘ o 2
SETREEIEDFEHIC DV TIF BB T L. 3 SEREE 0.2MN ol gy &
For further details about production range, please contact us. sTtreennSIglt?w st\r(é?]lgth Elongation Ri?‘;?gg"
MR Corrosion resistance
2 HERER A BES KURERRRR
General corrosion test Pitting and crevice corrosion test
REHEABRER IBRBESBRER 6%IR1LEE % (24850 FERER
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 L — ?\iﬁnsgoécorrosmn ?}?ﬁf?&i}%sion

Alloy
C276

SUS304 SUS304

SUS316 SUs316

SUS329J1 SUS329J1
NCF625 NCF625
0 1 2 3 4 5 0 50 100 150 200 250
BRE . BRE .. BRE .
Corrosion rate (g/nihr) Corrosion rate (g/ni-hn) Corrosion rate (g/nihr)
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BFmetalllc P/M Materlalsg

YR Features
OFHEIE. EBAENICTHICESLTVET,

Bi-metallic materials are fully and metallurgically bonded.

OB<DEEDHEGENTIRETT,
A variety of alloy combinations is possible.
OBHBIUARY CRIREFHER. RREONBICELCDEBEI S Y METEFT,

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#MNTIEBDI v MENBHICTEET,
Materials with high hardness or brittleness, which are difficult to deform, can be easily bonded
metallurgically.

Corrosion resistance

M EERENE

Wear resistance

75w RME it

Bi-metallic bonding Toughness

Heat resistance

8U&RE Manufacturing processes

GEA G&8
Alloy A Alloy B

B=BR - R MRTTIE ELw bl AR 75w R
HRA7Z b4 X Classification  Powder encapsulation Billet heating Hot extrusion Bi-metallic P/M materials

Vacuum induction melting
and inert gas atomizing

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

m PSS316L / PS6 m SPM30 / SKD61
QD%H% N\|crostructure =08  Microstructure

d <——— SPM30

<« EGH

o PN
Bonding boundary < XA

Bonding boundary

<«—— PSS316L ' b iyl <——— SKD61
10um 10um
— —
[l WEE S 970
Hardness distribution Hardness distribution
BREAN:1190C  #HERL:575CX3
1000 Quenching Tempering
900
800
700 900 SPM30
600 SN P&6 .
0w g [
£Z 500 A% VAN £Z 800
el e
58 a0 55
300 QD61
PSS316L L e e
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
BEmEH S DIERE (mm) BEEEH S DR (mm)
Distance from bonding boundary ™™ Distance from bonding boundary ™™

14



HAREINLVIES

Co-based alloy manufactured by powder metallurgy method

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

a&fl Alloys

P
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
MR AT HIP#4 frp=tY]
P/M hot extruded P/M HIPed Cast
O
<8
o~
2
a
53R B - v b E—EEE
Tensile strength Hardness and charpy impact value
1800 ] &% RAERL s
1600 |- 1 I:lAlloys Extruded HiPed Cast
1400 | : PS6 [ ) O —
g 12001 ] PS12 A A A
W 1000 | i
@z 800 | ] PS1 m O o
m§ 600 L , 1000 '. ' E’xﬁﬁﬁiH'ﬁ'ﬂﬂi:iORVZrnn C'/‘ﬁ"-
400 |- i % 158 2 Cenotoned
200 | 1 80 b
0 -
= ‘E 70
£5 20| i 3 (e}
feks s 4 S 60
BY 20 I o
¢ o — : . : - sE
S c B N gﬁl.l 40
2 S @ 4.0 i i § 2
®33 20| I I | glf\'so N
o 0 L . I T I I | 20
MAIEEA  HIPH MAIEES  HIPH 858 WERBEM  HIPH RS 4
Extruded HIPed Extruded HIPed Cast Extruded HIPed Cast 10 rA
L . I . L . | V'S o B W
PS6 PS12 PS1 %5 =0 50 55
BE o

15
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PS120EiEES
High-temperature hardness of PS12
MBI A FHERSAG
P/M hot extruded Test condition
HIP#7 [ . Smim
P/M HiPed a Holding time
sttt | BRIEY Carbide A | 5E :500g
Cast | YhUwIX Matrix A\ | Load
900
800
4
700
y: S
s 6005
gv so0| & \\t\\
240 400~ \#\
o T “a A
T 300 & —— A
T
200 \
100 \Z
RT. 200 400 600 800 1000 1200
RE )
Temperature

PS120DEEFEME

Wear resistance of PS712

INSRAARS LA A SHERSR(F
P/M hot extruded Test condition
HIP#4 A KHEEREHE:  Ohgoshi-type abrasion test
P/M HiPed #BEUYJ Frictionring : SCM420
SEYERS A EZp%  Sliding distance : 200m
Cast Bi&EE Finalload : 61.8N
(x107)
=
E
z 1
E
£
jol
©
S
o
iﬁ 0.1
oR
3
0
0.01 w w
0 1 2 3

EERRE
Sliding speed ™9

PS120TRM Corrosion resistance of Co-based alloy PS12

Y 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

/

R

¥
o

el
A

10
zZ
Te
<=1
5
o3
=z
Xe
]

Q.
ﬁ"’ 0.1
E=1

0.01
0.01

0.1

BEEEE (m/s)
Sliding speed

1 10

BRE

Corrosion rate

—e—PS6

—e—PS12

—s—PS1

—e— SKH57:3%44 (HRC67)

JIS SKH57

—=—SKH5173%#4 (HRC62)
JIS SKH51

(g/m?2+h)

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

& Corrosion resistance

BIERICKHRERR Immersion test

HIP# (P/M HiPed)

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

100

b=

| -

iz b4 FREA
O, s

RRE (g/m-h)
Corrosion rate

PS6

I—*ﬁﬁ@%]l\“)b |~$§4, i)

Co-based P/M alloy

PS12 PS1 Alloy B3

C-276

Wrought

GESF-5

Ni-based
Self-fluxing alloy
st

Cast

16
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YR Features

OEZ
EgdTalckl, MilEM Tl —HOeE\ST —5 'y 2RI ULET,
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.

ORBRELRERMZHRAL. SBEDY 7y b ZRHFLET,
High density targets are produced by using suitable consolidation process.
OfEMOMAMIEICLDEP T FILEEHMET. BERICHITHIEERR LICE
BMULET,

Sanyo’s targets contribute to the improvement of customer’s productivity by
high PTF conversion and high toughness with fine microstructure.

OFe %, Co%. Ni R, Cr RESREEBERTSHOEEN S, B
BOZ—XCIH e G2HRE ZHAE URETETE Y,

Various compositions such as Fe-based,Co-based, Ni-based and Cr-based
alloy, have been delivered with Sanyo’s unique material design, to meet
customer’s requests.

EIRRE Applications
HDD OXAF 1 7. WA Y B, MRAM, d—F 4 V7
HDD media, magnetic heads, MRAM and Coating

=4y NBUERIE Material list
HDDX 5 « 7 Fii&

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 Ta alloys
Co/Fe Tb alloys
Co Fe/Si/Al

Ni/Fe

=5y NBUETIE Target manufacturing process
O EZAMR, NEMART bV A XL BEMEL

High purity is obtained by vacuum induction melting / inert gas atomization
o RBIRE LA RINDIRAIC L 2EBEL

High density is obtained by suitable consolidation process.

HRAFZ <4 X
Gas atomizing

BHER

Molten metal

BEAX :l M
Atomizing gas :‘ :

Melting furnace

/=l

PAYZS

Pressing

ER-BESVR

Temperature & Pressure

222

Customer requests

[SE=EEEL

Material Design Technology

BB/ NEEART b4 X
Vacuum induction melting /
inert gas atomization
odesns
DmiEt BUSHETLR
oy _es_\gn Hot isostatic pressing
el BEETLZ
Microstructure design Ultra high pressing
R AT
Microstructure control Machining
YT
Bonding
J J

SuSHl
Manufacturing Technology

#=RAN Y R.MRAMA;E

For magnetic heads & MRAM

BEETLA
Ultra high pressing

Cr/V
Cr/Ti
Cr/B

s )

Tttt

d—5« VI HE

For coating

Ti/Al
Ti/B
Al/Cr

BT & RYFT 12T

Machining & bonding

)
..l/ .

) ‘:;m E A ‘_.‘G .
“‘?1‘2*4 | » % 3 LN
“ 9J 99—7‘ h Bf_---i\__,,_a.'. 'I_JJ—
Sputtering Targets Py . - B ,; 1!
B | FEUEART MY A RTEE U2 BYR 2B 5 CEIL R BEHR=—X



o o, os , o, B REZERWNEY =T Y hME F+

TI* CovwEVD Fe xwE>D BvwE>T il ek i

Proceiss Co mapping Fe mapping B mapping 2\ Fﬂfttt/\tﬁmﬁl)\m‘ <E—T3iER
MEENEY,

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

LUFE#n R &2

Sanyo’s target

Fv A b
Cast target

200pm

BEFROERZEYR—NUET Sanyo supports customers’ developments.
GE2T—IDFAICELY. R&D DAE— R77 w7 R&D acceleration by utilizing Sanyo's materials data

HiRk— |\7_'“_9{§|J CoFe-B&& D% Example of Sanyo's material data; Saturation magnetization of Co-Fe-B & Co-Fe-B-Ta alloys

25 — w T — =
| Literature daE of 0B — o — ] THEIEE

20 = B

Magnetic property
15 *—o Fal—gm Curie point

g g .

T_:’ I 20B 258 ‘//‘;04?’__" R Crystallization temperature
[ L

=10 EXUER

Electric resistance

-30B 20B10Ta__, ———=——u 1
2 W‘Tﬁ'& Corrosion resistance
| %mﬁ'ﬁ Mecanical properties

0 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.I B%*ﬁ ;E*Z Sa EPTF
&S High PTF LR ¥R 5
: “-. ¢ Sanyo target
20
S
e
g
10 FrZ b
Cast target
0
400
=
(=150
High toughness mslbz_@*::nn
300 anyo targe

Bending strength
N
oS
S

HHrIRE (MPa)

100 FoR

Cast target
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J A 21— /RFID #i¢>— <A

L) BRERTESE

Flaky softmagnetic metal powders

Y$E Features

OBz

TR EICKY . EBlEER,

BREERNEEART YA XK BECHDRIES NI,
BT ART "B T SRR RZRELET .
Soft magnetic flaky powders with high permeability and high aspect ratio are made by flattening

high purity gas atomized powders.

EIRHE

Applications

J A Y — . RFIDBES — &
EM absorber, Magnetic sheet for RFID

Y5 Characteristics

EER. SHEMRZRFIIL

X TEEDFEEIE. ZNZNDORRNBSEETH Y  REOFEZRIET2DDTEH Y XA
#%The technical data below represents typical properties or performance and shall not be constructed as guaranteed values.

BEBRRI 1T
ngh permeablllty type

RFIDAY 17

RFID type

RERY 1T
High frequency type

TR
Alloys

EAIRECREE(T)
Saturation magnetic
flux density

EREEI(A/m)

Coercivity

PRI (um)
Average particle
diameter

9w FBE(Mg/n)
Tap density

BE(Mg/m)
Density

SER

Appearance

ERELRE)

Frequency

B

Features

AN S b
Applications

Fe-Si-Al Fe-Si-Al
1.0 1.0
<300 <500
<50 <45
<1.0 <1.0
6.9 6.9

Fe-Si-Al

1.0

<1200

<45

Fe-Si

1.7

<3000

<60

~3GHz

10MHzEL S D ERE CE B0 (U
3GHZLI N DREIREFE T/ A ZHU%MJ%

High permeability(u°) at frequency less than 10MHz
Noise suppression effect at frequency less than 3GHz

—RREFHEERD /A XK

Noise suppression for general electronic equipment

» R SRR R OB O BRI

Frequency characteristics of permeability of soft magnetic flaky metal powder

250

200

100

50

19

100
EREIf (MHz)

(a) BRI 1 10 | (0) EEIEHE U
— EBHES A TA
— BEWET 1 TB 60
— RFIDA9A 7 . s
— BERIAT {§§:|5:
g 40
i3]
[EI
20 -
10 +
h 0
1000 10 100

BRI (MHZ)

~13.56MHz

13.56MHzEL N DERE CE
BRI (L") EEHE(u)
Low loss component(u”),

and high permeability(u’) at
frequency less than 13.56MHz

RFIDD®BEE
Communication
improvement of RFID

~10GHz

10GHZ FOBEEBT
SRS ES

High noise suppression
effect in high frequency
region less than 10GHz

GHzZH /A AR
Noise suppression in GHz
frequency band

¥1 BREIRS A FIESHNEICES SN BERYSE 2 485 1 BORMEFICEELET,

SERY A TD /A XIRINERE
EM absorption property

— RS TA 10
— EEUET TR 3 8 SRERIAT
— RFDES A S | High [frequency |
O I & type
— mERSAT e
=3 ,;( [ /\- 7
8 4| HRT_
8 Conventional
= X [ productd ]
oy 2
N L N f
0 ' :
0.1 1 10 100
EIRER
10000 Frequency (GHz)



N " SRLAR (rOA5)L37) *ﬁ;ﬁﬂgﬂ SEM im.
o v | ZOomt aees
L-K:I*m E*ﬁ* Application Example (Toroidal core) J\KIRS A FeCri gﬁﬁ@g/ﬁ’ FeCr¥
Spherical magnetic metal powders

YR Features

OAVF IV ZABROGHBELZEERUE T,
Higher performance of inductance parts

FIsRE Applications

EEA VIV IVRERB. S A XKD

Inductance parts, Noise suppressors

1 7 K REDHMEER . ZNZNORRNBSEETH Y HEOFHZRITZIODTIESH ) £t A,
#§ I.i CharaCterISt/CS %#The technical data below represents typical properties or performance and shall not be constructed as guaranteed values.

EIFHEREE tkE 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%! 45 180%1
PST-SHT(FeSiAl) 1.0 6.9 16%1 4.4 16%1 48
Fe-3Si 1.9 7.7 58031 48 39031 5.2

i 15~20 i 20~70
FeNiCo%A 1.7 8.0 6400%2 5.2 6200%2 57
FeCr% 1.1 7.4 17000%2 5.0 13000%2 5.0
FeNiCo¥%B 0.9 8.1 17000%2 49 15000%2 5.4

¥ 1 HeX—9 — %2 VSM(bHO) [ICTAIE  Measured by %1 Hc-meter,%2 VSM(bHc)
m IRIRE IR DB RO EREIFE (FTEE 50%IRE(E)

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

(a-1) IR S A TRBWE U’ (a-2) IZHEHIR T « TRBUE (b-1) )RR « THEBHE 1~ (b-2) IFHERR S 1 TIRERER 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
e FeNiCORA = FeNiCoRA = FeNiCORA e FeNiCORA
5 — FeCrik o = FeCrit : 4 =——FeCrf : 4 =——FeCr
w 12 —— FeNiCo%B ® 12 —— FeNiCoRB Y —— FeNiCoRB Iy —— FeNiCo%B
: : g e I
8 8
# ® # > L5l 2
4 4 1 / 1
0 0 . . o . . o . . .
1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000
R (MHZ) RS (MHz) R (MHZ) RS (MHz)

IN—XVI1—=)LEE (Fe-Co-V)

Permendur alloy (Fe-Co-V)

YR Features
OB—m D8 UNILOBRHESHEZE L TVET,
Uniform and high-quality soft-magnetic characteristics
F1IER& Applications
BMAEBHAO. BFREORN—ILE—RE
High-performance electromagnets, pole pieces for electronic devices

5% Characteristics

B3t —14%  Uniformity of chemical composition WSAFHEDIE—ME  Uniformity of magnetic property
LIRZ# (R DE) St 6
Sanyo product Cast 8
B T - i %]
: A | EPMAICEBVA) (EPMAIZEBV4H) B4
Composition mapping Composition mapping I 1@ Fm)
by EPMA by EPMA kel Iél- )
= H
5ok,
2
SR fo
ER
o 0 ‘
X7 Z—)VAEE G LLiBZ# (R %) b p1%)
Annealing treated Sanyo product Cast
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Disk atomization process (Image)

OF 4 RIT b A ZECKVERENMED TEL (AFE~1.0). TS5 b (14
1) DDRNEBNRZRELE T,
Metal powders with higher sphericity (~1.0) and extremely low satellites.
OREMNE <. HRLBIGBE COMKEEGHEICENTULET,

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

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

ArEE

Molten metal

“Fine droplet

FIRRE Applications Bl 1« 27
DBEER. L—U—0—F VI, B, W BFESESH. HiH. 5 fotating e
S, BRREAR. BT 45— BEA T« >—% BRE bfc‘:{%ﬁb‘\ %E@iﬁ?»r 20 FCRDAICKVIE
3D printing, laser coating, thermal spraying, cladding, bonding materials for BN, IRRMARDZESNET T,
electronics devices, sealing materials,brazing filler materials, high temperature When the molten metal drops on the high-speed rotating disk .it is

. . . . atomized by centrifugal force and becomes spherical powder.
solder, conductive filler, thermal conductive filler, etc. L )

axfl Alloys

&8 Aloys

FeXE Febased alloys PSS630.QM300

NiE Ni-based alloys Alloy C276.P1718

CoE Co-based alloys CoCrMo&s  CoCrMo alloy

Ag-Cuk Agor Cu alloys fiAg. fiCu, AgCusE Pure silver, Pure copper, AgCu alloy etc.

MRNE SEM images
S Fei:PSS630

CoE:CoCrMoS =

p——

\

)|

Fe-based PSS630 alloy Ni-based PI1718 alloy Co-based CoCrMo alloy

T4 AT7 b4 ZHARDHRE (#iE-63um) F4 AT T FRA XETERUIKED Carr DFREIMEEL (#iE-63um)
Circularity of disk-atomized Carr’s flowability index of disk-atomized alloy powders (-63um)
alloy powders (-63um)
92%
100% QM300

g g0 aneee BITEE measured value TMENMEIEEL  index

£ ZEA Repose angle 20.0° 25.0
g o0% [E#EE Compressibility ratio 10% 225
g% Z/8F2SH  Spatula angle 36.5° 21.0

el
g9 59—  Uniformity 1.9 25.0
wa 40% - —
&3 MENEIEEDGET Total — 935

) 20% CarrDFENMESHE  Carr's flowability index — WHTHL  Excellent

|

- KEMRE: (D cHD SBE-DDHHEEBE) + H D SBE

0% : : N B—E 355V T60%DHRIE+ 5% 10%DHRIE
Carrﬂ)iﬁ%ﬁb’lﬁwﬁﬁ . ﬁ%’fﬁt‘?ﬁ%ﬁl@@%ﬁbﬁ 0(;:90 Zf}%@)t%h\ 89~80: X EWL. 79~70: L), 69~60: L&,
~ o~ —~ —~ ~ 59~40 &L, 39~20: 7R KLY, 19~0H TIEL)
0.5~0.60.6~0.70.7~0.80.8~09 0.9~1 xCompressibility ratio: (tap der?s‘\ty - bulk density) / tap density
ueti ] Uniformity:D60 particle size based on the volume / D10 particle size based on the volume Carr’s flowability index

Circularity Excellent : 100~90, Very good : 89~80, Fair :79~70.Passable:69~60.Poor:59~40, Very poor:39~20,Extremely poor:19~0
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(& HASHTIBIF 2 LB RE DEEN TH
U, FehEELTDTSY RAOZRTEE
THHIET,

WIS LIBREHRNE. [SEREEOLLRE]
DEDHE. FIERBORHE I ZE
L. TOBRBDERZERITICEVIETT,

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.

& it - T ¥ | T672-8677 EERIEHRMAREXSE3007

¥ K B W1 & | TEL(079)235-6026 FAX(079)233-0360

W om % o3 | T135-0042 REFIIREAKEF1-5-25 RIF+HUT727—SHEHE
¥ K E X & | TEL(03)6800-4713 FAX(03)6800-4701

x BR % JE | T541-0058 KERTHREEAETFA3-6-6 HEHEF—EIL10H
B K E F & | TEL(06)6251-7452 FAX(06)6120-5220

> H K — ) | 3temasek Avenue Level 34 Centennial Tower Singapore 039190
¥ ¥ P | TEL(+65)6549-7603 FAX(+65)6549-7280

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

6F, Tower S, Fukagawa Gatharia, 1-5-25, Kiba, Koto-ku, Tokyo 135-0042 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.
445 Park Avenue, Room 2104, New York, N.Y. 10022
PHONE: (+1) 212-935-9033 FAX: (+1) 212-980-8838

Singapore Office
3 temasek Avenue Level 34 Centennial Tower Singapore 039190
PHONE: (+65) 6549-7603 FAX: (+65) 6549-7280

Home Page

http://www.sanyo-steel.co. jp/

SPM. SPC. PHC.PSW. PIW, PHWCI&, LU %8R DB FREIE T,
SPM, SPC, PHC, PSW, PIW, and PHWC are registered trademarks of Sanyo Special Steel Co., Ltd.
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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.
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Any part of this publication shall not be reproduced without authorization.
2017 © Sanyo Special Steel Co., Ltd.
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