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

(=

HHEE - AN—hT Y
Mobile Phone, Smartphone
BB IRIN A
Electro-magnetic wave absorber
KE-/NVIV -
N—KRF4 2T
Home electronics, PC, HDD
ANYIVUITI—GFy k
4 4 Sputtering targets
Battery materials

kT aE S

Magnetic materials

L J ] | L
EESRI

Industrial Machinery
3DV VI —iER
3D printing
tIHITE
Cutting tools

B - NEEE
Thermal spraying,
Arc welding
FHERAZEAZ I 21—
Screws for injection
molding machine
YayhE-ZVT
Shot peening

EEHRE. TORRKICNARDHFSTOEHEDN SN END, FRARFERAESHNTVET,

LBBA PR RS Tl NMEHMR L, REEICBNICERBEOEBHARZRELCVSEN. INSOEBHERN SHED
BEFRDOD-—X(CEDRICEEHREEOI TR, BENSWHREFRAD/NOY FERTRESHINLE T,
MEFEFREDRAHRN SHERBICEDE T, TESFRBHCRD SN DM ZRELTVET,
LIBRARADEBIMAD KOMARERIIBS, RESE. X/V\vIUryI9—5y b, 3D FUVS— 28, YHITER

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

PAGE CATEGORY
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| SHESEHNER HARNTS
Highly functional metal powders and powder metallurgy products
that supports the development of cutting edge technology

: . - “—‘ = b
= ' 3 T30
N 3 WETR
PN Manufacturing processes

fnze - FE

Aerospace

BIKEEMR

3D7 U y 9 _J‘gﬁg 5 Spherical metal powders
3D printing

7 3DTUTY—RmENK
NOVASHAPE®> 1 —X

NOVASHAPE® series, metal powders for 3D printing

Sl \
Auto mobiles %ﬁj? ! N N
EGR—5— 11 29U I9—4y K
EGR cooler Sputtering Targets
IVIVNIVT |
Engine valves EFIH2
#3TiRee /’fZﬂUfﬁJ‘\J\?'l\/RFID B> — S
Heat exchangers l 1 3 R 4 R AR

Flaky softmagnetic metal powders

BFHK3
A ERIRBLIMERM R /
IN—AXIa—-)LEaE

Spherical magnetic metal powders / Permendur alloy

i AE A
15 spwvery—=

SPM® series, series of P/M high speed steels

Z{F/\A R
17 sPm®xzvu—x
SPM® X series, nitrided P/M high-speed steel

RPN IC K > TR GZRE L TWVETD,

~ - N MAKSME -
CEEVARICERSN, MO - SEELICERULTLET, 18 mesTem sPcs

SPC®5, a high corrosion and wear resistant P/M tool steel
usage applications. In addition to high quality metal powders with few
unique consolidating techniques. We not only provide alloy design that 1 9 MFEINIL hNEE

and development. We provide high functionality materials required in Segke alloy manufactured by powder metallurgy method

spraying, buildup welding, sputtering targets, 3D printers, dies, and 21 T S v Rt

Bi-metallic P/M Materials
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Vacuum induction melting and inert gas atomizing

[HR7 b<AX]

Gas atomizing

— BERIP
Melting
furnace

BRI
Molten metal

IBZBAR
Atomizing gas

\.

T4 R
P hIAR

Disk atomizing

BRIER
Molten metal

1y

BET 1 X7
Rotating disc

Fine droplet

J

f DR \

Classification

\ 4

\

EI=EAE

Facilities

[551 I43] Plant1

HR7 b4~

Gas atomizers
©2,000Kg//Vw F X1
® 300Kg//\wFx1
® 30Kg//NwFXx1
L] 2Kg/I\w F X1
FARITT hIA P~
Disk atomizer

. 5Kg//\w F X1

(852 T13] Plant2
HRF kA=
Gas atomizers
® 200Kg//\wFx1
® 50Kg//NwF X1
FARIT hIAY—
Disk atomizer
® 30Kg//NwFX1

Q
[ @R )

Flattening

(" wxrs

Powder encapsulation
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~

v

f Py ‘

Classification

(el Mg )

Billet heating

v

)4

Q
BB

Hot extrusion

\ 4

(amEHTE LA

Hot isostatic pressing

\ 4

=

——/

(" s - EE )

Forging / Rolling
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OBEZBRENEUARAT b A ADEGHE T, BRRCENEREBNEAZHELFT.

High-purity metal powders with low oxygen levels by using a combination of vacuum melting and inert gas atomization are produced.

OFIIEOV7IVZIZOL, FIVREDEFERTRZSHEI20ETHEH. LBEDEEMAROREICHIGLET,
A variety of alloy powders including a customized design and/or active elements such as rare earth, Al and Ti can be provided.
OBZBEDHAT b A X RE UTIIEFREARODIUEEL 8D 2 b7 AP — (TR TEE RS - N RZRE L.
EENS/NAOY ~OME - BEFTHRULE T,

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.

OB REZIFTRMRIC K . =R IR IREDRITHIGUET,
Alloy powders with various kinds of powder size distribution can be provided by using mechanical and/or air classification.
ORBOYMFRMEEMZER L. BREDHRRFEZ CRHVCULET,

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

EEHE
LR Metal powders

\ 4

o

\

Heat treatment
l ' \ BRIRKIR SphericalmetalpowdersJ

> RFHER

Flaky metal powders

v

v

Heat treatment RN
l ' \ ¥R Flaky metal powders y

BE /RE
Inspection/ [ N
Packaging
N HRTIBLHER
EMANIE 0 Hot extruded products

\ 4
\ 4

Heat treatment =E-s 75w Rt
l ' \ Round bar/tube  Bi-metallic P/M materials

4 )

=2 =]
Round bar Flat plate

HIP&G
HIP products

\ 4

AL

Heat treatment

\ 4
\ 4

—_

2Ny I TI =5 ~f
\ Sputtering targets )
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Spherical metal powders

Y$R Features

OEZEBMENEEHRT bYA XDEEHE T, BBEFCEMEREBMARZRELET,
Sanyo produce high-purity metal powders with low oxygen levels by using a combination of
vacuum melting and inert gas atomization.

OFLHEPPIVZZUA, FIVREDFTETRZSHI 2G5 OED. LEHDOZBMARDEIE
([CRIHLET,
Sanyo can satisfy requirements for any alloy design (including a customized design).
OBRZZBEDHARAT b A X5k EE UTIIEFREAMODIFUELE 3D 2 b7 YA F—ICHR. %
¥ - AIREERE L. EERNS/NOY bOFE - REIRTHIHLET,

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.

OB RFEZFRRDIRICEK ) . Z—XICIHUTREDRICHMULED,

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

FIZEE Applications

IRz R
o RENEN RN
o FEEENF L

o BB - BAFE
© EM LRI EF DAFEH MR L
O EEER (AL T Z2GHEMOSEN T 5E

A& R

Applications Features

=Bl

Example of products

RBERBIHRH TREECEN. D OREBEDHEVH. HENMRVEWV S KRN S
PTA WET. Fo. BREABICERUEESENRCHIID. AT —LREDDR

TS 2R E) VWRIFGARNMISNET T,
Plasma transferred arc welding 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.

RBERIRRH T, REECEN. BOTEVREI BRECHUMTE., EBER CRME
DARVRIEIMESNE 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-

L—t—J5w R

Laser cladding

deposit.
B RN R BREEDEV s, BEKROMERENERLS. BERIBHN TEEXT,

Excellent flowability and high apparent density helps increase the spray - deposit rate, thereby

Thermal spraying facilitating efficient spraying.

MEMECENTS Y., BERKICEBLMARMIGHEDNRONE T, Fc. BEEDHX

3DFUVI— BEP DR BFRSEEMESNET.
3D printing Excellent flowability allows high feed ability during 3D printing. And low gas injection allows
excellent moldings.
_ RERBIREH CREMUDIORHEBEN S FBRRZEZRNRICERILTWVD LN
2O SRIFBEGENESNET,.
Brazing This high - quality spherical powder with excellent flowability and high apparent density as p:
well as a minimum level of oxygen produces excellent bonding faces. FWSTAE Heat exchangers
HIP HKIRMFRCH DI, RBEBBENEL. HP BOEITHHATT, Ffc. BRZEKXIE
KR LIcRT . 55 RDE S ®
EAEBSETLR) ([CIER LIci R Ch B Tcsd. BFFED HIP EENMSSNET

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

O BOSEEIE [Rressi with extremely low oxygen content produces high - clean HIPed products.

SEE L0 Hot - roling

e .
\@_% i F? I
=N

i fa
--?;&“‘_’_ o, e

KM TH B, NA VI —HDBTEDE EBICTEREDRFBRERNES
NFEI,

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

MINM
(EREHHMTT)

Metal injection moldin >
J g FE@ES Precision components

KR THOWMHLF CTHD s, HUEYREHEZIR . SLERKERNNZNS

Yay -7
Shot peening

9B ENTRETT

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




a&61 Alloys

EAESHE A

Compositions

FIAEE
Applications

186 - S

Equivalent materials

Fe&

Fe-based alloys

NiE
Ni-based alloys

NiZBEB4EGE

Ni-based self
-fluxing alloys

Co&
Co-based alloys

HAEGE

Developed alloys

CHRZEICKY . ERUADEZERED ICENB U R T HHELE T TBRGE TS,

PSS316L

PSS309L

PSS630

SPM23

SPM30

SPM60

PST-S

50Ni-50Cr

80Ni-20Cr

95Ni-5Al

PHC276

PBN-2

PBN-5

P1625

PI718

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-3.5Si-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
1ErEE(FeCrB)

¥EF&E(Fe17.5Cr2.2C+a)

Tafboron-M2C  $FF&E(NiCrMioB)

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

PTA.L—8'—=T 35w R, j&4, 3D.MIM

PTA
3D

PTA.L—8'—=J5w K. HIP

PTA.L—H'—J 5w R HIP,
YavheE—=v7

PTA.L—H'—J 5w R HIP
A VI Y ARG S
PTA. B854

B5

B5

PTA./B5¢

35%

355#%

PTA.L—H—J 5w R./B851.3D.HIP
PTA.L—H—J35w R.3D.HIP
PTA.B5¢

A5 HIP

B5

PTA.HIP
PTA.L—H'—J 35w R HIP
PTA.L—H—J 5w R HIP
PTA.L—H—2J3w R HIP
PTA

PTA

B5

ko)

Y3y k-7

HIP

PTAHIP. &5t

SUS316L
SUS309L

SUS630

SKH40

VIR

UNS N10276
JIS Z 3265
JIS Z 3265
UNS N06225
UNS NO7718
Metco 16C
Colmonoy 6
Colmonoy 4
Stellite 1
Stellite 6
Stellite 12
Stellite 21
Stellite25
Stellite 32
MCrALY

MCrALY



3D FUYI-BERHE NOVASHAPEW ';‘J?-“Z
NOVASHAPE®ser|es metal powders er 3D pruntmg > 3

(®BERIADEA TERICKRSD SN BHHTD b—9 LY K— b 2Rk

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

R®RE7RIAY—

(82T15)
200kg/ INwF X1
50kg/ /\wF X1

(551135
2,000kg/ /\wF X1
300kg/ I\wF X1
30kg/ I\wF X1
2kg/ NWwF X1

THIH DL & -
mEECEN: VY SER/NOYVRDSEEET
aE - SHEERRENAR TR A Y —BHEE 7317#741#;3&@%:% CEEICHRUTHERUET

=0
=0

. SDVUYI= §f25
’Egsf EOSINT M 280, EOS M 290
(R YEOS#HY)

1S

BEEHE AEBRBEEAE BHAR-S5REER RS
YV E—GEHR 5

wme =mo [AREER

HAEHE AR ey
ERAEE ~  Fé B
BEAIE o = _ Bl 'S8R
REMES b o BB b
. ; ) i CTRFvVEE
' - MCT225 2000 N
J (Zavat®) E ool SUS316LisREM
=) £ 1600 = SWIRBIREHIRE D
- e e e TPOVER
1200 ,4 ,4"; hY \|
wAOE Y smemas
w0 ] EER R
400 L CRERRERICHUT
200 e HEREULE T,
0 0.1 2 4 6 8 0 12 14
ZE—%(mm)
e
CoRBRBRAD B RHRICBIS HTDHT BRI
Inconel718EAADRS-0F HiRAER WU —9 %
CIREELET

Inconel718i&/4AD
R SRR ER A PIBRR BRI

A A —D—&ELTODEEMESHE TRIRL

B ERDIDERHFEICTTR



Y§R Features

OBEZBRENEMART b A XCKIMERS NI BER CEMEBIRREBNERZ3DTU

I—FAELTEATDIEICKY,. TROXYY MYHUET,

OEEROAIBMEN DL SHEORMFFEERARICFEET 2 LN TR

QOFEHECENTS Y. BERICEVHREGIEENMESND

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 alloy.

@ Excellent flowability and high powder supply performance.

OINBLT bRA P —DIFAIC K 3D FU VI —RICEUcEEMD DREHECTHRATEFI.

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

suitable for 3D printers.

a6l Alloys

BEISH(C BT DB DEREFE

O S DBE (RS T O IEZFIE)

O EE(BRIL P I & HRKL)

OTERME(RF—IPL—FTHEZXD
TENE)

AUy X!

LLIFS4STRSEE D

RESSR - BRRA R 7 b7 A R

o R CRENE I ENFEBENE L
o BB BB

[=F e BR HERE iz
Alloys Features Compositions Applications

FeX

Fe-based alloys

NiE
Ni-based alloys

Co&
Co-based alloys

Cu&
Cu-based alloys

PSS316L

PSS630

QM300
(RILVI—YVI'H)

Alloy C276

Alloy X

PI718

PS21

CoCrMo

Cugs

Stk

High corrosion resistance

SR SRE

High corrosion resistance and strength

SiE - SEE
High strength and high toughness

MR

Excellent Corrosion Resistance

MH B b4 - = RRE
Oxidation resistance and
high-temperature strength

BRRE St
High-temperature strength and
high corrosion resistance

e - EE

High corrosion resistance and strength

SRt SR EE
High corrosion resistance and
high fatigue strength

=aE BRIGEE. SEM
High strength, Electric conductivity and
Manufacture ability

CHREICKY . LRUADEZERED ICENBUR T HHELE T THBRGE TS,

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

Fe-17Cr-12Ni-Mo

Fe-17Cr-4Ni-Cu

Fe-18Ni-5Mo-9Co-AlTi

Ni-16Cr-16Mo-5Fe-4W

Ni-22Cr-18Fe-9Mo-CoW

Ni-20Cr-3Mo-5Nb-FeTiAl

Co-27Cr-3Ni-5Mo

Co-29Cr-6Mo

(FIFEM)

developed alloy

M B Eb

Corrosion-resistant components

MR - MR
Corrosion-resistant components
and molds

Eiragil]
Molds

MR

Corrosion-resistant components

EmesAt
Heat-resistant material

Y —E - Mz ER A

Turbine and aircraft components

Y R #AER 5o

Corrosion- and heat-resistant

ANIEE

Artificial bones

BEKIAI.e—b2T

Induction coil.Heat sink
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3D 7YY 9—BEEER NOVASHAPE'YU—X

NOVASHAPE®series, metal powders for 3D printing

<SRz Ia) & T HFE3 D AHEROEFH>

Futures of alloy powder for addlitive manufacturing such as special developed materials.

s B EEHEIFNIEFBSE (PI718.P1939) Ni-based alloy for parts using at elevated temperature.
NAD7186%. BICERREICEBNILI39GEL S AV 7 v S
Sanyo can provide not only PI718 powder but also PI939 powder with high strength at elevated temperature.

RimE =imsaE (649C)
Mechanical Properties at room temperature | Mechanical Properties at elevated temperature
5I3R3ERE | 0.2%fiA 10 SIREE | 0.2%MMA 10
Tensile strength | Yield Strength | Elongation | Tensile strength | Yield Strength | Elongation

NCF718 #5348 >1280MPa >1035MPa >12% = = =

‘7]

.
e
i
vy,

FaFaTe s

SR BT
&fa_'# ¥

CAA IR
SABEN

L,
5

L PI718 &/ MA  1410MPa 1280MPa 19% 1155MPa  1043MPa 11% h»‘;'%,‘i

H# PI939 &fEfE  1165MPa 858MPa 12% 1017MPa 757MPa 4%
Zw T )LEiBEE (PI718)
Ni-based super alloy (P1718)

« EREIFeRSE (QM300.Co7 U—TILI—JV T St QD61)

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

FAF v A AT ZERH ETRHABITERD. VLI — IV THPRECEYEDCoZMA AR EDS A V7 v TERRTETVET,
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 R "’J

it Q300 el . BO0CHH(L
& | Solution treatment
Build materialof | 122 Mira (1850nRa S SR 480°CEFZh
QM300 Aging treatment b,
1w WA U I F )b
S RILIBER A 2ILI—I VI8 (QM300)
=g 1950MPa 1770MPa 4% 53HRC Sanyo’s original ~

Build material of et iEsimEn Maraging steel (QM300)

Co-free Maraging <
condition
&t Co 7U— WAL Y F VAR
PSHIAES (94 NANBIFES)
(5 AMANS)IFEME) 1574MPa 1490MPa 10.1%  46HRC Sanyo’s original heat
(heat treatment for treatment condition
die cast molds) for die cast molds
=%t QD61 1030 CHEA.
i Quench
Build material of D61 1670MPa 1480MPa 7% 49HRC
(TP 3SR ) 600 CHR RN
Small specimen only Temper CooU—xXIVI—IV7

Co-free Maraging steel

e CUEE (HttBAFEM) Cubased alloy (Sanyo's original Alloy)
BE. 3DEEHE#GECUC DOV TS L BRIGEEZMITED L SERIL U
Pure Cupper is difficult to adapt for additive manufacturing. Sanyo developed Cu based alloy achieving with high
electrical conductivity and good additive manufacturing ability.

' [
RiREE BERCEE g #44(C1020)
Mechanical Properties at room temperature JElectrical conductivity JETIFIEEN 10200 Tﬂﬁg*-&s—rj
v <z DHigh c i
g |3E§§l§ 02%ﬂ'|i=_ljj {$U IACS E—% = 80 (,Hyéh corv‘d—uct\v ty_ .
Tensile strength | Yield Strength ] Elongation B2 %ﬁEﬁ-ﬁiﬂﬁﬂ'f B
o < @High density and
i S 70 high strength type
C1020 #3248 >195MPa — >20% 100% mlﬁl,g
g 60
EETEERR = 3%HT condition of Wand@:1073K-5hr -
E—‘%gigjj 250MPa  150MPa  23% 88% 50 5 = o, CuBE
=VjiZ
E§(ﬁ5§g|ﬁﬁﬁ[{/\gpa) Cu based alloy
= ensile strengtl a)
S 7 3soMPa 100MPa  28% 84% [ Foes o mRoEIRoREs

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

ORBE-RHEEI Y WEHO1.5EEOFEE
High density and high strength type:1.5 times stronger than pure copper

* CoCrMo& & (Co-28Cr-6Mo) Cobalt-Chromium-Molybdenum Alloy
EEMEE LTI T EBRDH 2 IS R EREEERER 3D V9 -k & UTRALL
CoCrMo alloy powder has domestic pharmaceutical approval for dental equipment produced by additive manufacturing process.
MMRARHT AT TR (F4 RR) (CT. BHHROESERZESH (KFZES 30100BZ2X00137000)]

*IDS Co., Ltd. (Located in Tokyo) has obtained the pharmaceutical approval of Sanyo's powder for dental equipment.
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MRS
FhkiT - Fih .
- BEERSETEICEN NS U YT LERESR[S-MEC'| Y U—2 \ “3
S-MEC® series, Sanyo’ s original alloy for dieamd mold with excellent thermal conductivity and 3D moldability.
3DV VI —IC K BDERAMDHIBERF EERHI Positioning and examples of 3D printed mold. h *
I = NovASHAPE? ©S-MEC®40D®D
40— S-MEC®40D SR
_ Example of - . =
ol mold B
- \ _ h <
g 35 ~ NOVASHAPE? 1 : Ef2 Smm
& ~ S-MEC®34D 2007
[ ~
-2 e @
ST » upmnas -
; § \ Sanyorgevelc?ped alloy
B \ sipasas
?Jlg§ 25 T RO \ NOVASHAPE® Sanyo-gevel;ed alloy N 4 ©S-MEC®34DD
®E O skDe1  GEREELAL B SSSUC g MECE24M % KEGERH 5
z hotwork tool steel W “\ ~ ! Example of D
F f e mold y - N
20 WI=IVTRD o - e = $ B
ERRRL L RIVI—IVIH
ﬁﬂsﬁ oftonventional Maraging steel -~ N -
maraging steel
s © S-MEC®24M®DER @
Example of mold

SR (RBLER/TIHE)  Moldability

~[S-MEC*40D] [S-MEC*34D ] : Z{n &= Szt IcBN AR T EHHK~

S-MEC®40D and S-MEC®34D powders for hot work tool steel with excellent thermal conductivity and moldability.

[S-MEC®40D] *FRELNLORMCERZERE x40W/(m-K).SKD610#1.715
Highest level of thermal conductivity %40 W/(m-K), approx. 1.7 times that of SKD61.

[S-MEC®34D| BHE&ES EMsAHc & 2RO THDERIC & 0 180DARET ZER
SKD61D#1 AMEOBREELERER *BA34W /(M-K)

ERARDIFIHE (R—2 7L — MIE180°C)  Characteristics of 3D printed mold (baseplate at 1807C)

HILER RRESH—T IvILE—ERE
50 55 100
= 2mmU/yF
540 E 80 °® o
£y 9 Bl ~~@ ®
z lo : & ! ~~
B 20 - ® bl 40
2o Yy ¥ | —-swmectaD 4, ) SKDel
& 10 o SKD61 —*- S-MEC®34D 220 © S-MEC®40D
° AAVILI-YVIHE , 60min—A.C.x2[@ b N , © S-MEC®34D
+ 5
0 200 400 600 wEEE 400 500 600 700 42 44 46 48 50 52
BIERE (C) RERE (C) B (HRC)

~[S-MEC*24M|: REGEZH I HCoTU—VILI—I VTR~

S-MEC®24M Co-free maraging steel powder with high thermal conductivity.

[S-MEC®24M] ?IVI—YVITHOBRTEDERRICK D ERFFEI M3 THRCEIE S EfREINZ D
SKD61REFDEHGE I ZRIT
BHECFYWETH S Cold AN
Low hardness (31 HRC as build) leads to avoidance of cracking during 3D printing.
No addition of the specified chemical substance Co.

ERARDYFIE (R—2 7L — FIE40°C)  Characteristics of 3D printed mold (baseplate at 40°C)

HITBE(EE) ESH—7 IvILE—ER(E SIERYFE
2 55 100
CoZU—~Ib
55 50 = gl T-IV7H
Ew 2 5 \' AT
s s 3 I-JVIH
215 E %60 PR S -
gw 2 40 & ||@ N
% Iy Jai @ e
Q% 2 .
0 N .
S 2E2E g 3 ; S 2mam g S 2mam g
S PRRN 8 . ShiR#,AC L SMEC24 2V S MRER 8 S PRER 8
g 2R 7 BEEE S0 550 600 650 2 M % 48 50 g RpED 7 g R 7
2 SH H ERE (C) Ov79 1)L (HRC) = SH H 2 SH H

10
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Y$R Features

EgaZ&lcdl.

[IYE

. s at
Ny fe A%
B 's X W W
\} 1\ a® -
= =) \ . . A
i) AN IV T I—H s
Sputtering Targets - ' - A P =
e
OHEZER / REMHRT MY A RTEE Ul B R 2 RE R CE{ LA BER=—RX
B A TR — OBV —4 y MR LET, Sustementequests
Metal powder manufactured by vacuum induction melting / inert gas
atomization with Sanyo’s original technology provides superior sputtering o » =
targets with fine microstructure and high compositional homogeneity.
ORBRERERMZRAL. BBEDY 5y hEREHULET,
. . . . . . = Sos ’ll u‘% 'II-
High density targets are produced by using suitable consolidation process. Materi‘a:fDﬁe“;‘gfgcﬁolOgy Manufac%:;;’?l’ghnology
OfBOMBIEICEDEP T FEEEHNHET. BRERICHITDEERBLICE BT RER A 2T N YA R
Vacuum induction melting /
inert gas atomization
Sanyo’s targets contribute to the improvement of customer’s productivity by aeEt BEESETL X
high PTF conversion and high toughness with fine microstructure. Alloy design Hot isostatic pressing
. PO o S, \ - MBRERET BEETLR
O Fe %\ CO %\ N| %\ Cr $‘ ﬁfd\& *i%ﬂﬁ‘zt 9?&@%&573‘&3 J\ aag Microstructure deswgn Ultra high pressing
BOZ—ACHUIcaRREERRE LIRETEF T, A T
. o Microstructure control Machining
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 m/B;Jngjg
J J

customer’s requests.

FIXRE Applications
HDD OXAF ¢ 7. B&AY B MRAM, O—F 17
HDD media. magnetic heads, MRAM and Coating

=4y NEULERIE Material list
HDD X5 « 7 Fhi&

For HDD-media

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

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

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

=4y NBEETIE Target manufacturing process
O EZRMR. NEMHAAT YA RXCKLBEMEIL

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

o REFE LM ORAIc L 2BEEL

High density is obtained by suitable consolidation process.

HRA7Z b4

ESA Y F.MRAMAE

For magnetic heads & MRAM

Cr/V
Cr/Ti
Cr/B

d—5F«1 VO HE

For coating

Ti/AL
Ti/B
Al/Cr

BT & RV VT

Machining & bonding

Gas atomizing

< BEpF

Melting furnace

BRERE

Molten metal

Ef?ngzgaa: ‘l “E’

=R-BESVR

Temperature & Pressure

BEETLR
Ultra high pressing




WEHERRZRAWVY — v ME F v
A bR EENTRITA N < 5—T5 A1
ME5NET.

I CoxvwEVS Fe vwtEyo BYwtEro
Process Co mapping Fe mapping B mapping

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

BB R &8

Sanyo’s target

FrvAbm
Cast target

200 um
Em—

BERORREYR—MULET Sanyo supports customers’ developments.
BETFT—IDFAICELY. R&D DAE— R77 v R&D acceleration by utilizing Sanyo's materials data

Hik—h7—96 CoFe-B&EDWE Example of Sanyo's material data; Saturation magnetization of Co-Fe-B & Co-Fe-B-Ta alloys

25 — : — -
| Literature daﬁo@ — — — ] FHEIEE

— i M'E Magnetic property
15 — ® . =F:l. D] —,ﬁ Curie point
(V) s
= - 20B ‘//"//_‘:?’__1 :%EEIEE‘[IS;EE Crystallization temperature
A 10 ¢ 25B

Eah—3
%mﬁ}ﬁ Electric resistance

-30B 20B10Ta = g
/ M Corrosion resistance

3 ] s Mecanical properties

0 ‘ ‘
0 25 50 75 100
CoFelt [Fe/(Fe+Co)]

BEROEEMBAEICEBUEFT Sanyo contributes to customers’ productivity improvement
HEBOMIBEICKY . & PTF (L &B#IH{L R&D acceleration by utilizing Sanyo's materials data

30

BPTF
High PTF LIRS ¥2 R 5n

Sanyo target

10 Fr AL

Cast target

St

High toughness

IIREH R S

Sanyo target

Bending strength
N
(=3
S

HifrigeE (MPa)

100 FvAbm

Cast target

12
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A RMEI— K /RFID Biteo= KA

Flaky softmagnetlc metal powders

o) MEERTRE

Y$R Features
OEZEBRERNEEART b A XKD BEICHATHIFS N, KR, SHENREZRENLT
FBH LK, BBEEEK 57 AR N7ZEE T 5HBMERIM K ZEEUET,

Soft magnetic flaky powders with high permeability and high aspect ratio are made by flattening
high purity gas atomized powders.

&, ERERMICEhECREMREZRHELET,

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

FIXRE Applications
J A RIS — . RFIDEEMES — b EM absorber, Magnetic sheet for RFID

BIE7 A T LOIEEIREE & BRAMKE Operating frequencies and applicable powders

P s 59388
Eur (ERIRE) [ BRARBE MR ]
"
(E8%) = 100MH 2% UHF®
FU5F HF#ICoT 1VTTII 2B 1C57
R [RFIDERFEE] | | gEss (T mER*]
‘ | | 5GiEE SCas
" — B /AR~ (Sub—6GHz oo
"L (BER) (ESURA
it HHES{ TREHH | [G H Lmﬁﬁ] [Fa'Eli&S'f 7°]
\HHH L] EEnE L meE |
100kHz 1MHz 100MHz 1GHz 10GHz 100GHz
ﬁ'& Cha/' a Ct er iSti cs é%ﬁg‘. ?e!'fhﬁazltd;g E:@?ﬁiﬁ?ﬁfﬁggﬁfﬁﬁ?gﬁggfn?ﬁf Iai? 'sjhialﬁ{‘(;; be constructed as guaranteed values.
BEEHEE 9 1 7 High permeability
I4FA | 914TB |WmS1>
BR-A® BRI CTEVRBHE, #iEPc HFFICYT  HIEPT  Sub-6GHzT 100MHz EIRKHCT
Features- Applications /A XIRINEE BULSEME OBENE sSLIEE SEEEWER AVFT5 SV REERER
TR ; ;
Alloy type Fe-Si-Al%R Fe-Si-Al%R
REEFI(A/m)
Coercivity <300 <500 <800 <1200 <1200
SEan s
IR (U m) = =
Average particle dia. <50 <45 <30 <45 <30 WEFHES  HEESE
5w TEE(Mg/m?)
Tan dlensitgy <1.0 <1.0 <1.2 <1.0 <1.2
EIF0RAE(T)
Saturation magnetization 1.0 1.0 1.0 1.0 1.0 1.4
REE(Mg/m) 6.9 6.9 6.9 6.9 6.9 7.3 7.8 7.7
m R 4T R R AN AR D R D IR AU 4
Frequency characteristics of permeability of soft magnetic flaky metal powder
EiEREE Y « 7 High permeability
Z:z __Z:;S |:§ -_Z:;Q ‘::: _§§Z:; : _::::“1 " —-—-mr;;nz
» = ) PP ) " \ T - —usEcaTR — SR
. ) = 60 i 8
1 8 iy # M\ s ]
O~ 3\* g M 8, : }
20 7;/,./\ 20 T
o Wi o AN o h o
1 10 100 1000 1 10 100 1000 1 10 100 1000 10000 1 10 100 1000 10000 1 0 100 1000 10000 1 " 100 1000 10000
AR (M) AR (MH) R (MH2) TR (MHz) W) MEEMH

BRBYE S RIHARZHS0vol.%TEE U B 70 u mOBHE Y — ~ D55 T T, Complex permeability was measured by magnetic sheets of 50vol.% metal powders with 70 um in thickness.

BBEWET A TAR—ROT Y FILREIE LT Y FBAD T BRICTHER S

W, Type-A of high permeability is a special product and unavailable as a general sample. Please contact us.



———— BERLAF (FO4FILI7) BIERNER SEM images
i‘-ﬁ‘{*mlﬁ*ﬁ:’;ﬁ Application Example (Toroidal core) KRS A 7 FeCrik f*{%n &5 FeCrf
Spherical magnetic metal powders

Y$R Features
OA VT 09 ATBEDEMEEEZRIBLEF T,

Higher performance of inductance parts

FIXRE Applications
BB VI TIVRE R /A TWERED
Inductance parts, Noise suppressors

it # FEOBILEE. ZNENORENBSEETH Y, BROHILERE g .
Y5 Characteristics —*TROREER ZNTNORSMBEZETS Y NROBMERIET S OTES I E A

%The technical data below represents typical properties or performance and shall not be constructed as guaranteed values.

EIFNBIcRE = = IVRIBI A Fine powder type (-25um) | E=#ERIBI (T Standard powder type (-106 prm)

) 3
saturation magnetic | (MB/M?)  [Figgesymy | wimum) | 97 78RNy | REAA/M) | For@um) | 57 728EMg/m)
flux density Y Coercivity Average particle diameter Tap density Coercivity Average particle diameter Tap density
5.1

PST-S(FeSiAl) 1.0 6.9 220%1 45 180%1
PST-SHT(FeSiAl) 1.0 6.9 16%1 4.4 16%1 4.8
Fe-3Si 1.9 7.7 580%1 4.8 390%1 5.2

: _ 15~20 _ 20~70
FeNiCoRA 17 8.0 6400%2 5.2 6200%2 5.7
FeCrk 1.1 7.4 17000%2 5.0 13000%2 5.0
FeNiCoXB 0.9 8.1 17000%2 49 18000%2 5.4

¥ 1 HcX—9 — %2 VSM(bHO) ICTHIE Measured by %1 Hc-meter, %2 VSM(bHc)
u ERRBL MR DB R D ERENS I (FTIER 50%IREE)

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

(a-1) NKIR S A TRBWE (a-2) BRI« TRBYE L (b-1) KRS o« TERBHE 1" (b-2) 1Z#ERUR Y  TIRBWE "
20 ——PST-S 20 ——PST-S 6 p ——PST-S 6 ——PST-S
e PST-SHT e PST-SHT e PST-SHT e PST-SHT
16 ——Fe-3Si 16 ——Fe-3Si 5 | ———Fe-3Si 5 | ———Fe-3Si
e FeNiCoRA e FeNiCoRA e FeNiCoRA = FeNiCoRA
% ——FeCr% o ——FeCr% : 4 e=——FeCrf : A e———FeCrf
% 12 —— FeNiCo%B w12 —— FeNiCo%B Py —— FeNiCo%B e —— FeNiCo%B
g g g B e
8 8
® [ ", e,
4 4 1 / 1
0 0 0 . . 0 . . .
1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000
R (MHz) AR (MHz) R (MHz) AR (MHZ)

N—X> I 1—)LE&%E (Fe-Co-V)

Permendur alloy (Fe-Co-V)

¥R Features

OB—h 2EUNILOEBRHEEEZE L TVET,
Uniform and high-quality soft-magnetic characteristics

FIXRE Applications

BIEEEEHA. BFHREOR—ILE—XE

High-performance electromagnets, pole pieces for electronic devices

4% Characteristics

539 —14%  Uniformity of chemical composition WA DII—  Uniformity of magnetic property
LB (B3R THOX) fZper) 6
Sanyo product Cast S
S L TN 1
@ 1 S| (EPMAICEBVH) (EPMAICEBVA) Baa
= bt o Composition mapping Composition mapping T -1@ e
: by EPMA by EPMA ok g
L - 5S
g B l% 2
SR
“ER
- % O |
X7 Z—)LAIE A LIBZH (R %) b v)
Annealing treated Sanyo product Cast

14



WERNLA  SPM*YU=X

SPM® series, series of P/M high speed steels

Y$R Features
OBZEBRENTEART S A XDBHFEOE CRESINcEBMREBILME T 2 A
ZET. BREEDEVHMER/NA RZEEULE T,

High cleanliness P/M high speed steels are made of metal powder by combination of
vacuum melting and inert gas atomization

Ognse<. BE. MERMHENTVET,

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

ssauySnoL ﬁg

SKH5 1 (Cast and wrought
8\ A high speed steel)

SKHS7 (Cast and wrought
TR\ A high speacisteel)

SR - MEEFEIE <

Strength and wear resistance

SKD11

SMIRE
(Cold working die steel)

&261 Alloys

=F 22 Fii&

mEEEM., sEO—IL. YV KU
SPM23 ejold forging dlngOld roll, Mandrel

PIHIT . nRsEE o0 —)b. S RAF v I, ST AR

SPM30 1.3 4.0 5.0 6.0 3.0 8.0 BAL Cutting tool, Cold forging die, Cold roll, Components for plastic extruding ,
injection molding machine
ERVEITE sEO0—IL

SPM50 16 40 01 123 50 50 BAL High speed cutting tool, Cold roll
EREBYHITE, SELE (BiEAE)

SPM60 23 40 70 65 65 10.0 BAL High speed deep cutting tool, Various dies

(Alternative to cemented carbide)

AEREREAEIE. YV RUIL TSRF v 7. FHRERAESR (AT 1—%)

SPMR8 15 EF$HFE Patent alloy Cold forging die, Cold working tool, Mandrel, Components for plastic
extruding, injection molding machine(ex. screw)
SPAVE KSEFTE Patent alloy ARRESI AT, SEO—IL (TS v k71— 7 AED—L)

Cold forging d|e Cold working tool, Various rolls (Briquette, Forming, Cold roll)

BWIBRF L TES  Heat treatment conditions and hardness

a4 BIEFE LBE(C) | BeE LES(HRC) BRARE(C) HRUEBE(C) [HMANBRUES(HRC)
Alloys Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness

15

SPM23 2371# Approx.23 1050~1200 500~580 55~66

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

SPM50 860~880 288 Approx.28 1150~1240 500~600 65~69

SPMVI60 Box{/c%gcj)lmg 3714 Approx.37 1130~1200 500~600 65~70

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

SPMV6 25871%# Approx.25 1050~1190 500~580 62~67
YINE(E Physical constant

Alloys Coefficient of linear expansion Specific gravity Modulus of longitudinal elasticity

SPM23 12.26(20-2007C) 13.79(20-500C) 8.03

SPM30 11.15(20-2007C) 12.47(20-500C) 8.05 221

SPM50 11.30(20-2007C) 12.09(20-500C) 8.18 230

SPM60 10.54(20-2007C) 11.89(20-5007C) 7.95 240

SPMR8 10.54(20-2007C) 11.89(20-5007C) 7.95 217

SPMV6 11.13(20-200C) 12.91(20-5007C) 7.93 232



A - RRUESHR Quenched and tempered hardness

- SPMm23

70

B (HRC)

TS (HRC)

66
62

L N

54

50 L L L L L L
480 500 520 540 560 580 600

BER UBE (C. 2=2/5%3E)

©®1180C ®1150C ®1130C ©1100C @1050C

SPM60
72

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

~ SPM30

SPM50
I PA\Q\\'\. 1 & 66|
’ ./.\'\‘\‘-\g | 64|
I \ \ , al
| \ i ol

R UIRE (C. 224%3E)
@®1220C ®1180C ©1130C @1050C

B (HRO)

B (HRC)

A == N
68

e
64| \

62

60 ! ! ! ! ! !
480 500 520 540 560 580 600

BR UBE (C.25%3E)

©1220C ®1190C ©1160C @1130C

SPMR8

58 L L L L L L
480 500 520 540 560 580 600
BER UIRE (C. 22/4%3E)

@®1240C ©1220C ®1200C ©1180C @1150C

SPMV6

70

68

e (HRC)

66

SR UIBE (C. 226%3E)

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

60 64

L — E i \.

56 ! ! ! ! 60 ! ! ! ! !
480 500 520 540 560 480 500 520 540 560 580

BER UIBE (C.28%X3E)

©1200C ®1180C @1100C

~ 0
—_ l
Vv IVE—EEE MimiEE MHEEFE 1% [[R1=4 K
Charpy impact value Bendling strength Wear resistance Corrosion resistance
I =) = . i =) Q . i .
HRURE : 525~575Tx60min  A.C.x3 RURE | 525~575TX60min  A.C.X3 D : 3 =
BRLER | 525 min L - 505 min 107 SoMaz0 BesE oien  BERER
HIBEFH10R 20m /o7 HBAH4x8x40mm 2/520mm (x109) Immersion test
Test specimen:10R 2mm C-notchec Test specimen:4x8x40mm span 20mm 1N,40C-6hrs.
140 7000 o o B, 10, 400
ShM23 | ——SPM23(64HRC) O sPv2s
——SRPM30 ——SPM30(65HRC)
120 PMS 6000 A —=—SPMS50 (68HRC) 1 [ EsPm3
—sPMBO | f\'\ ——SPM60 (70HRC) = [ BV
< ~—SPMR8 _ T - SPMR8(64HRC) F T S
5 100 SPM £ S0 / N s ——SPMV6(66HRC) s SKDI1
= ] = A % 1.0 SKH57(67HRC) / H
Sge0 ® 4000 ma! W o
e sa ® g
SE 1 i - 1 sa=e
60 ik 3000 2
£y £e \ ‘e ou
22 —_ E S \ ] 2 ¥0.1 = 38
SN O —— — © 2000 M30 g A ul
5} | | 0 & L& — 10.0
20 1000 i 1
~ |
0 L L L okl o 0 ] PR S A 001 00
55 61 64 6 0 73 55 57 59 61 63 65 67 69 71 713 001 01 [ [ i e o, e
& (HRo) (HRO) EE (g HCI HF HCOOH HaPOa

i3
Hardness

R
Sliding speed




=R/ X  SPM® X

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

Y$R Features

OBMFRREICHNTREIBLIE LB DZEH LR L. RIMAERE T —
MEEFEM. MM ZE LS BIEMETT,

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

OMMFRZEYZMBEIED ZEICEY . RAEMDHDEER/NA AKXV BRAEZIMR. T

BORGwm{LZERLET,

Nitrided P/M high-speed steel with fine carbonitrides accomplishes longer tool life than standard

P/M high speed steel with only carbides.

a6l Alloys

I=F 2] BR
Alloys Features
N < EFRMEICDBNCEIEHNFR/N\A R
SPMXAN High toughness and excellent wear resistance
Appllcable for hlgh speed cuttmg by cobalt added
BAESHRC70ZB R BEABZOREE UIcR{EHR/\ 1 R
SPMX6N Alternative to cemented carbide with 70HRC of the maximum

hardness

RE(LZER. TNITKY

PRE(EY) (THEEFEIE. MGHHET v D)

Carbonitrides (For excellent seizure resistance)

compaction.

BRIt

Carbides

&
Applications

AEERE TRE/NN Y F BB U AR AU v I —F
Cold forging die, Punch, Precision molding dies & Slitting blades

YEITE sE#nsE. ) sE0—/b
Cutting tool, Cold forging die, Cold roll

SEREUHTE. SEF (B E)
High speed deep cutting tool, Various dies
(Alternative to cemented carbide)

BINIBR(G LTES  Heat treatment conditions and hardness

=F 2] B2 FE LIBE(C) | BElaE UEES (HRC) RAEE(C) MRUEBE(C) | BRANGERUES (HRC)
Alloys Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness
SPMX4N 860~880 2271 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
YIE Physical constant
a88 RERE(X10%/C) tEE(g/cc) Y > J9'%(GPa)
Alloys Coefficient of linear expansion Specific gravity Modulus of longitudinal elasticity
SPMX4N 12.29(20-2007C) 13.70(20-5007C) 8.03
SPMX5N 11.85(20-2007C) 13.20(20-5007C) 8.05 227
SPMX6N 10.63(20-2007C) 11.79(20-5007C) 8.37 249
RA « HRUES  Quenched and tempered hardness VvIVE—ERE Charpy impact value
_ :z —m—SPMX4N 1220C _ 35 s;mtﬁ;;o_xm_xsa 10RC/ v F
g 7 <@+ 1150C g8 3 10 10x56rmm
i Z‘:‘ T e SPAIXSN 1220C g;‘j 2 § 10R 2mm C-notched
gg 67 . ceedees 1150C S8 20
S ﬁ 65 SPMX6N 1220C g*lﬂ s
£ D 2? - 1150¢C U 0 ——— SPMX4N
D 50 &3 —
N Of | SPMXSN
o 7 N
55 ] SPMX6N
450 500 550 600 650 55 60 65 10 75
IREEE (C. 1hr A.C.x3[@) OvJ9 T)LEEE (HRC)
Tempering temperature Hardness

PUREE  Bending strength

6000 BURK: 4X8x40L /120
Test specimen:
S000 C 4Xx8x40L span 20mm
<~
®BL 4000
[
5SS
3000
28
2 2000 —— SPMX4N
R
1000 = SPMX5N
0 SPMIX6N
55 60 65 70 75
Ow 2% )L (HRC)
Hardness

17

THEEFEYE  Wear resistance

(x109)
10.0

18F#+: SCM420(86HRB)
Friction ring

RS 61.8N

Final load

FEIREBRE: 200m

Sliding distance

R #ex

Lubrication: Dry

=)

—4— SPMX4N (66HRC)

Specific wear rate
°

HEEEFEE (mni/N - mm)

—#— SPMX5N (66HRC)

—#— SPMX6N (70HRC)

o
<2

I3
2

0.1 1.0 10

EEIZRE (M/s)
Sliding speed

=== SPM23(64HRC)



AR R ARG SR S e
e T = - e ‘ . e -
e I - ' e
e 9 - . e > ‘
" SPC®5 a high corrosion and_ a-;

-

Y§R Features

OBBETHIET BT ENTIRN ST HRR—BIOLERE, HEBRETEARY b3

A RDEHE DB TEES NI RBHFREBILRE T2 L TRELET, Ui e e o el 4

High-carbon-high-chromium-steel that cannot be produced by casting process can be made by the g . @ 4

P/M route from powder made by vacuum melting and inert gas atomization. Yop, _%‘
O SUS440C ROTHEHES & OTHEEREM £ AIEIC 3 UIH LV BaS T8 TT. T SKD11 #o%

The corrosion and wear resistance of AlSI 440C have been extensively improved in this newly é% “

developed alloy. gmé

2
FIREE& Applications TSUS‘“‘UC
BT HeASE. SEataRir I8, ME - WEEO—IL. Fy/\—Fa47. Hhyvy— & O Ex—mtn an
4 Large primary carbide in cast material

BRSO U 1 -8R0V VS —% - — —

e — B
Corrosion resistance High

Electronic components dies, reinforced plastic molds, corrosion and wear resistant rolls, chopper

7 I:I H M/crostructure

knives, blades, screws and barrels in injection molding machines

L2/ Chemical compositions

pae
S2# C cr Fe
Alloys +a
2.2 17.5 BAL

SpCs spcs ' Lo, SUSA40C (BBt L,
#HAN:1150C x8min0.Q BEAN:1030C x30min0.Q
Quenching Quenching
#ER=L:500C X 1hA.C.x2 1R L:500C X ThA.C.X2
Tempering Tempering
BHUNVIBRE ETES  Heat treatment conditions and hardness

#eE UimE(C) | BRI F LEES(HRB) RARE(C) HMRUEBE(C) | BRANERUES (HRC)

Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness

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

A « R UES Bl Y vIVE—EE(E T EEFE 1%
Quenched and tempered hardness  Charpy impact value Wear resistance

50

T T
K ‘ ‘ ‘ | BtEBAHK10R 2mm C/vF sor " xrbamm
| 45| Test specimen:10R 2mm C-notched 300 Stainless| cast steel
SUJ2 (58HRC)
—

65

60 B I (63HRC)

@
&
(mg)
n
S
S

§
] s g
g 7D\£)\L/$\D/[ T@ 0 2 w50 /<>SKD11 |
2 ~a | £ I (59HRC)
19
S50 - ) L o B 1
= E4 pa ERI)
3
T | 23 20 L /v SPM30
N =B 50 | ©6HRO) |
45| —O—  1000CX30min S /0/ s
15 I Iy (62HRC)
—@—  1050CX30min ‘ 0 . P P L
—a—  1100CX 10min 0 0 5 015 ﬁg;; 2530 35 (x109)
4 "
O— —e— 1150CX5min Stress cycles V)
5
‘ ‘ ‘ PERKEFEAE  Nishihara-type wear test
35 L 0 L #BRFIiE  Specimen dimension: ¢ 30x 10t
As.G 200 300 200 500 500 - SPC5 SPC5 SKD11  SUS440C ﬁiiﬁktoad 86kg(84f13N) SSOromUE R )
— s AR 1050C 1150C 1030C 1030C E#m®E  Number of revolutions:860rpm (¥ i
BRRUBE (Tx1h ACX2) Quenching temperature 7B Lubrication:Ki#k# T~ Dropped water 10cc/min
Tempering temperature BRUBE 200C 500C 200C 500C 200C 500C 180T #8F+  Mating material: SUJ2(60HRC. ¢ 30 % 6t)

Tempering temperature

&Y Corrosion resistance

5 40 SR

o g@ Test condition

® S TBEE 1 10%KBR

E ~ 40 3.0 Concentration: 10% aqueous solution

S BT B : 25C

S %( ‘SJ Temperature: 25 C

5= SERESR : 24hr

8 o % g 2.0 Imrl'nersion time: 24hr

O T

GL W

& = WSKD11

) Q 1.0 WSPC5 (200CHER L  200°C tempering)
%)

SPC5 (500CHERL 500C tempering)
msus440C
[SKH51
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Co-based alloy manufactured by powder metallurgy method

MARBERLEICIVEBIELONIL NESONFYE  Properties of P/M hot extruded Co-based alloy

a6 Alloys
PS6 1.1 273 42 BAL
PS12 15 283 8.2 BAL

PS1 2.6 30.0 12.3 BAL

So0OB8E Microstructure

AR BB HIP#4 et
P/M hot extruded P/M HIPed Cast
O
(%3]
o
o~
)
[a T
O
o
~ o e
SIERsEE EE - v ILE—EEIE
Tensile strength Hardness and charpy impact value
1800 —— ] a8 R | || g | T
1600 Alloys Extruded Cast
1400 | 1 PS6 o O —
g 0L | PS12 A A A
e 1000 Po ]
Elﬁ 800 u g o
wE ol 1 1000 -
2 i | @ [HBHWKIOR2mm C/vF
T i :
400 1 % 108 Bmm Gonbiched
200 80 ®
0 T 70 5
gc - 1 3
=8 4.0
P i i S 60
& gﬂ 20 I e o
L i I e 5l e
Q
e L f £+ a0
S8 40 53
L r 1 5 T30
®38 S,
*EB 20| . i 5 N A
0 L | [ | | . 20
MABEA  HIPH MBS HIPAE S0 MAIPHAM  HIPH  ShEH 4
Extruded HIPed Extruded HIPed Cast Extruded HIPed Cast 10 rA
L : I : I : | o D o B &
PS6 PS12 PS1 40 0 50 55
Hardness (HRO)




PS120EEES
High-temperature hardness of PS12

BRARGALLT A FHERSRMF
P/M hot extruded Test condition
HIP#t | fREE © Smim
P/M HIPed Holding time
sEsit  |[RIEY Carbide A fiE :500g
Cast | YRJwOR Matrix A\ | Load
900
800
4
700
£
s 6004
% 500
5B 4007
©
T 300
200
100
RT. 200 400 600 800 1000 1200
Tem;nElllx ©
perature

PS120DTEFE 4
Wear resistance of PS12
ISR R A SHBRSRAF
P/M hot extruded Test condition
HIP#F A AHERESE Ohgoshi-type abrasion test
P/M HiPed #F>4 Friction ring : SCM420
st A EEl=i5gt Sliding distance : 200m
Cast RI&EE Finalload : 61.8N
(x107)
E
z 1
E
o]
©
Emm
gﬁ 0.1
e
3
0.01 I ! !
0 T 3
sﬁﬁé’zéégeed (m/s)

PS120BRY Corrosion resistance of Co-based alloy PS12

ARG Extruded #
6N HCI
e HIPH HiPed |
#EM Cast ]
MAZERHAT Extruded [O
BN H=S0.4
o5C HIP# HIPed 0
#att Cast —
MARZBRHAT Extruded [O
6N HNOs
25T HIP& HIPed 0
#ets Cast 0

BRE
Corrosion rate

THEFEY Wear resistance

HIP #  (P/M HIPed)

K EEREEER Ohgoshi-type abrasion test

#8F U > Friction ring : SCM420,

EEIZEER# Sliding distance : 200m, FR#&EE Final load : 61.8N

10 f
i /
'E 5 z& M —e—PS6
£ g 17 11 ‘
9 g . // -‘q ) —e—PS512
e Wy .
S |
Ha Vi alll); -
& 0.1 § o \
¥ A » —e— SKH5758%44 (HRC67)
v JIS SKH57
—=—SKH5 158844 (HRC62)
ot JIS SKH51
0.01 0.1 1 10
RIS (m/s)
Sliding speed

(g/m2+h)

& Corrosion resistance

BERICKZ2EAM Immersion test

HIP ## (P/M HIPed)

KBRRE : 10%. REERE 1 10 B, REEE : 40C
Concentration of aqueous solution :

10%. Immersion time: 10hr, Immersion temperature: 40 C

100
- TRER 15 il
TR o R .
10
o
Ew
o5 !
i 8
@ 5
R O
0.1
0.01
Psé6 PS12 PS1 Alloy BB&%SF-5
C-276 Ni-based
Self-fluxing alloy
WARINI M EE BB HEM
Co-based P/M alloy Wrought Cast
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.
: B = 3 ™ LB
mMARISY M‘Z
Bi-metallic P/M Materials o J
R Features —
OFfHIF. EBEENICTAICEGLTLRT, conesonresance
Bi-metallic materials are fully and metallurgically bonded.
ORB4DGEDEGEHTIETT .
A variety of alloy combinations is possible.
M EEFE 14 75w ML it
Wear resistance Bi-metallic bonding Toughness

OBRABLUARY CREHZBR. RREONAICBCDEBZEI S Y MMETEEXT,
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.

OHNMIZRBDI S Y MEPBRICTEET,

Materials with high hardness or brittleness, which are difficult to deform, can be easily bonded

metallurgically.

8&AE Manufacturing processes

BB -
HR7 b<A X

Vacuum induction melting
and inert gas atomizing

=]
m PSS316L / PS6

DR

Classification

OO I\/\icrostructure

o

[E il

Hardness distribution

(=0

MIRTTE

Powder encapsulation

. <—— PSS316L

10um
[Em—

Bonding boundary

ELw hoi#
Billet heating

=

Bk

Hot extrusion

m SPM30 / SKD61

SO0  Microstructure

HrEES D

Hardness distribution

900

800

700

600

P$S6

500
400

BEE (HV)

Hardness

300

BEE (HV)

Hardness

PSS316L

200
100

1.0 08

0.6

04 02 0 02
BEEN SO

Distance from bonding boundary

04

06

(mm)

08 1.0

1000

900

800

700

600

aEA
Alloy A

4

M

Heat resistance

N

a®B
Alloy B

ITSw R

Bi-metallic P/M materials

MO=oORBEES DT Microstructure and hardness distribution of bonded area

<— SPM30

§ < BOE

BEANI1190C  BEL:575CTX3
Quenching Tempering

SPM30

QD61

0.5

0

0.5 1.0

BESEH SOk

Distance from bonding boundary

(mm)

Bonding boundary
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LIPS EYEM (%, 1933 EDRIELFK. B&F
BORGRBOEELZRKITTEFVWIE U, W
FREFRBM DR GRS, FICEWSEMENKSD
5N%. BEEVERLEEDEETRDORN
EUTERHTSNTWRIED. /N OUDiES
BiE. ORvy MREDEBABFICHTRDES
ELFTHEIFET, FTICHFRONHEEZ X
TWdEWVWLTHBSTIIHBIFE A

BLEMHEREEN. TLTENSICHT D
FUN. WEEHRREOBEES X TR
F}HTI, TLUT, COREBNZRUICEE
W [SEEEEOWE] T,

COEEICF. RE. BFE. TEMIEDOTAN
TOHEICDIE>THEoEWEEZF S
[SiEfEME] ZiRMHE I LV S BLUX vy E—
IMAHENTVERT, [SiERMEEOLE]
(& HRHNITIBIF D R RAREM O IEEN T o
U, FERELLTDTSY RAOZRITSE
THHIET,

I BB EHRENG. [SEREEOULE]
DEDHE., KERBEORHE O ZE
U, TORBDERZHRITIEVIET,

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.

& 3 - I 85 | T672-8677 EERIERTEIERXSS3007
S &8

TEL(079)235-6026 FAX(079)233-0360

W OE % 3 | T103-0027 EEZFLARXAAXE1-13-1 BEEFREEILOB
¥ K E ¥ 8 | TEL(03)6800-4713 FAX(03)6800-4701

T541-0058 ABRTTHREBMAEFHE3-6-6 HEH > 2—EIL 108
TEL (06)6251-7452 FAX(06)6120-5220

X R x
BERE X

%

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, Midosuji 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. NOVASHAPE. S-MECI¥. ILfG45 7484 R DB $FHEIETT,
SPM,SPC,PHC,SUPER SHOT,Tafboron are registered trademarks of Sanyo Special Steel Co., Ltd. in JAPAN.

NOVASHAPE,S-MEC are registered trademarks of Sanyo Special Steel Co., Ltd. in JAPAN,USA,CHINA and GERMANY.
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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.

ERTE R S RBLZE,
Any part of this publication shall not be reproduced without authorization.
2017 © Sanyo Special Steel Co., Ltd.
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