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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
EREEIRINS SHHRASAZ T U 1 —
Electro-magnetic wave absorber - Screws for injection
xE./AVIY molding machine
(=S . N . )
N—=RF1 27 R YaybhE-ZVJ
/ Home electronics, PC, HDD \._ : Shot peening
ANYIVITI=F vk
Sputtering targets
Eith
Battery materials
kS

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

3
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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, RaDSMHaE - S tICBmULTVE 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
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Highly functional metal powders and powder metallurgy products
that supports the development of cutting edge technology

3 msTi

Manufacturing processes

5 IRSEHE

Spherical metal powders

7 3DTU Y —REmENFR
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NOVASHAPE® series, metal powders for 3D printing

EFHH X .
T ztyovyg9—4y ~
Sputtering Targets
BFHH2

13 LA ZIE— L /RFID B — b B
BRI R AR

Flaky softmagnetic metal powders

BFHH3
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Spherical magnetic metal powders / Permendur alloy
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SPM” series, series of P/M high speed steels

EX @55 VA S
17 sPm®xvy—=

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

MEAEESME -
18 miEgETE® sPC®s

SPC®5, a high corrosion and wear resistant P/M tool steel

19 BREINLFES

Co-based alloy manufactured by powder metallurgy method

21 BERIS v I

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

BRIER
Molten metal

[AR7 b<AX]

Gas atomizing

EFEZ
Atomizing gas

\.

T4 R

P hAX

{xAssla

Facilities

[551 T353] Plantl
HRT b4~
Gas atomizers
©2,000Kg//\wF X1
® 300Kg//\wFX1

Disk atomizing

ORI
Molten metal

30Kg/Nw F X1
2Kg/INwFx1

FARITT hRAY—
Disk atomizer

5Kg//\wF X1

— R
Fine droplet

O« X7
Rotating disc

J
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Classification

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

Powder encapsulation
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Classification
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Billet heating
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Hot extrusion
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Hot isostatic pressing
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Forging / Rolling
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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.

> EEHE
AN IEB Metal powders
Heat treatment >
\ BRIRFIZK  Spherical metal powders )
> REHR
ERANIE Flaky metal powders
Heat treatment >

RE /R e

Inspection/
Packaging
oG b
EALTE Hot extruded products
#E-g

Heat treatment

A /

J75w Rt
\ Round bar/tube  Bi-metallic P/M materials

v
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Round bar Flat plate
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—
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FULIE

Heat treatment
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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, £

ERZ R

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. =ia e E
o Kt - BiERE

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.

PTA
HE TS AYARBE)
Plasma transferred arc welding

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.

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.

KB THBICH. /N VT —HPETHOE & BICHEREORF BRSNS
nag.

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

MIM
(ERHNLAY)
Metal injection molding

L x
FERIBS Precision components

IR THO DML F CH D, HUEYREEEZIR. BLEREZEINIZMS

YayvbhE—Zvo
Shot peening

9B ENTRETT,

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




axfl Alloys

s ERE EE LRl
Compositions Applications Equivalent materials
PSS316L Fe-13Ni-17Cr-2Mo PTA.L—P'—T3 v RB5.3D.MIM  SUS316L
PSS309L Fe-13Ni-24Cr PTA SUS309L
PSS630 Fe-17Cr-4Ni-Cu 3D SUS630
FeR SPM23 Fe-1.3C-4Cr-5Mo-3V-6W PTA.L—85'—2J5 v R HIP =
Fe-based alloys
- —ACr- VAN PTA.L—H'—T3 v R HIP,
SPM30 Fe-1.3C-4Cr-5Mo-3V-6W-8Co Yaw hP——T SKH40
SPM60 Fe-2.3C-4Cr-7Mo-6.5V-6.5W-10Co PTA.L—H'—2J35w R HIP =
PST-S Fe-Si-Al AV T9 > A8, s 2
50Ni-50Cr  Ni-50Cr PTA. B5¢ -
80Ni-20Cr  Ni-20Cr a5 -
95Ni-5Al Ni-5Al BE -
NI PHC276 Ni-16Cr-16Mo-3.5W-6.5Fe PTA. &5 UNS N10276
Ni-based alloys  pp-2 Ni-7Cr-3B-4.55i-3Fe 354 JIS Z 3265
PBN-5 Ni-19Cr-10Si 258 JIS Z 3265
P1625 Ni-22Cr-9Mo-4Nb PTA.L—H'—J5w R, 785%, 3D, HIP UNS N06225
P1718 Ni-20Cr-3Mo-5Nb-FeTiAl PTA.L—H'—2J5w R.3D.HIP UNS N07718
MPM16C Ni-17Cr-3B-4Si-0.7C-2Mo-3Cu PTA. &5t Metco 16C
NIEBEBHEGE
Ni-based self ~ PCY6 Ni-15Cr-3B-4Si-0.7C-3Fe 7B5f HIP Colmonoy 6
-fluxing alloys
PCY4 Ni-7.5Cr-1.5B-3.55i-0.3C-2Fe a5 Colmonoy 4
PS1 Co-2.5C-30Cr-13W PTA.HIP Stellite 1
PS6 Co-1.1C-29Cr-5W PTA.L—HY'—2J5w R HIP Stellite 6
PS12 Co-1.6C-30Cr-8W PTA.L—H5'—2J3w R.HIP Stellite 12
Cos PS21 Co-0.27C-3Ni-27Cr-5Mo PTA.L—Y'—J5w R HIP Stellite 21
Cobaseclialloys s |psyc Co-10Ni-20Cr-15W PTA Stellite25
PS32 Co-1.9C-23Ni-26Cr-12W PTA Stellite 32
PA995 Co-32Ni-21Cr-8Al-0.6Y a5 MCrALY
PA962 Ni-22Cr-10AL-1Y B MCrALY
SUPER SHOT 4¥5F&&(FeCrB) YawvheE—Zvo -
AN
ek SPC5 AR (Fe17.5Cr2.2C+a) HIP -
Developed alloys
Tafboron-M2C 4§55 (NiCrMoB) PTA.HIP. ;554 =

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.



] NOVASHAPE®ser|es metal powders fqr 3D prmtung :

ERDEATIERICRS SNBHED b—9 LY K— b &R

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

3D FYYI-REEHEN NQVASHAPE Ji ‘

FBE7IRAY—
(215

A’ \\ '_Jf_
ME ™
“ ' (51115

= 200kg/ I\ F X1

_ ' e 2,000kg/ I\wF X1
{ 300kg/ /NwF X1 50kg/ /\wF X1
- 30kg/ NwF X1

2kg/ INwF X1

IO D RL ( ,L“H")’ p—
. @ ¥ . SERNOVADSEBEFTT
CRZICNUTHINELET

mENEICENT: 4
mE -SSR 7R AP —EE HRT A RO

3D
&t

- 3DFUVI— EH28
E’é EOSINT M 280, EOS M 290 _—
(FAYEOSHR) Source:EOS GmbH F AN — 2B & OEHATL LR DER R
ss=1r/ 3 5|
1SR mDSIERE

B MEBREERE EHAER SRR TR
S IE— R

wim =im5 IREER

HAEAR AR i
EHAREE
BEERIE I3 ER
REMES b Xt EEFEER ftb
CTRFvUERE
Ty + MCT225 & 2000 ————
'-1- 3;‘ (Za#R) £ 1800 | e e SUS316Li&H&EMD
RH b - 2 yeon| SRR ERRED
B0 TPAER
1200 — AT T B |
o ) & o e e e - YR ER - R
oo [ ‘ AR,
aoo (1T CERBBECELT
200 e SBRELE T,
0 -0.1 2 4 6 8 0 12 14
Aba—%2(mm)
ZEEL |
CoBARBIAD BEIEHRIES HZ ORI
Inconel71 8HEFAK D10 S HEBSRAIER] BUIT— 5%
CIREELET

Inconel7 18i&ERAED
RIS AR ER =01 PSR BEREAT B

JFHA—N—ELTOEEIFHHE TRHEL

HEERDIDERFHFEICHHR



YR Features

OBZBHRENEMEART b7 A XCKIERS NI EER CHRMERIRREBMARZ3IDTSU >

S—RELVTCERATRZEICRY, TROXU Y MG ET,

OEEEOAIREN DL SHWEDRMSEZRAIRCHET 5 LHTTRE

OREBMECENTHY . BEFICSVLHFREGHERENMEOSNS

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.

OB bRAYP—DERICKY . 3D U VI —AICBUEEERD DRETHAEICTRITEET,
Using a small-sized atomizer, we can cooperate the development of new alloy components

suitable for 3D printers.

axfl Alloys

BEEHICH (T DB DEREFE

0 ER R DBE (SR C O ZFE)

O ERM(BRIL P T HRE)

OEEBIH(RF—IPLU—FTHERD
TENE)

AUy phX!

LLIBEASFREER D

(REEZR - IRRAR T b ¥ 1 R

O IR TRENE CEBNFEREH S
o KERR.EFPE

a2% SR HERY FiE
Alloys Features Compositions Applications

FeX&

Fe-based alloys

ONE=S
Ni-based alloys

Co&

Co-based alloys

Cu®

Cu-based alloys

PSS316L

PSS630

QM300
RIVI-VVTH)

Alloy C276

Alloy X

PI718

PS21

CoCrMo

Cugs

ST gks

High corrosion resistance

SR S8E

High corrosion resistance and strength

R - I
High strength and high toughness

ielinp=ais

Excellent Corrosion Resistance

B L4 - =ERE
Oxidation resistance and
high-temperature strength

EmaE SR
High-temperature strength and
high corrosion resistance

it - R

High corrosion resistance and strength

BMRMY - SEHRE
High corrosion resistance and
high fatigue strength

EE - -BLEE. P
High strength, Electric conductivity and
Manufacture ability

CHREBICKY  EEMADEEERENICENB LR T HHBUERTHHGE 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

(FA%ERD)

developed alloy

M REGa

Corrosion-resistant components

M REkG MR
Corrosion-resistant components
and molds

it
Molds

M R EBGa

Corrosion-resistant components

Nt ]
Heat-resistant material

5 —E -z ER i

Turbine and aircraft components

M R M AR5

Corrosion- and heat-resistant

AIBEF

Artificial bones

BERIAIN. =~ D

Induction coil. Heat sink



3D JUY9-RERHE NOVASHAPE®*’J 'J R

NOVASHAPE®series, metal powders for 3D printing

<SttRAFMN =15 & T HFIE3 D AHEROIEFH>

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

s BREMAEIFNIEFBESE (P1718.PI939) Ni-based alloy for parts using at elevated temperature.
NAD7186% BICEERECENI398ED S V7 v
Sanyo can provide not only PI718 powder but also PI939 powder with high strength at elevated temperature.

R =imiEE(649C)
Mechanical Properties at room temperature | Mechanical Properties at elevated temperature

_ siRsal | 0.2%mAh | o | siRmm | o.2%mn | @O
Tensile strength | Yield Strength | Elongation | Tensile strength | Yield Strength | Elongation

NCF718 #3#& >1280MPa  >1035MPa >12%

St PI718 &/EF  1410MPa 1280MPa 19% 1155MPa  1043MPa 11%
L PI939 &fE  1165MPa 858MPa 12% 1017MPa 757MPa 4%

v T ILEBGE (PI718)
Ni-based super alloy (PI718)

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

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

FAF v A NAIFEEDETHIHRBIERS. VLI - IV TP HELEZYEDOCoZMA BRI EDS 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 Yleld Strength | Elongation Hardness Mlcrostructure Heat Treatment condition

245+ QM300 ;ﬁ;'hﬂ:;? 800°CIAHIE

PSHIALS 9 ;_{.f'-' TR R Solution treatment
Build material of =] = o SEhRe "_'*-{"..‘4 o I_).,r."fﬁ";l'_ 480°CEF
QM300 RSy  Asing treatment
Fa il L ity
e T T =SNG
it Co 70— o

BIMBRM TIVI—IV T8 (QM300)

Sanyo’s original )
heal fiesiiEn Maraging steel (QM300)

i S 1950MPa 1770MPa 4% 53HRC
uild material of

Co-free Maraging

condition
1t Co JU— WA IF A=
P=HIAY (94 hANEFES)
(9 {MNGIFEEE) 1574MPa 1490MPa 10.1% 46HRC Sanyo’s original heat
(heat treatment for treatment condition
die cast molds) for die cast molds
=t QD61 1030 ClEA.
PHIA Quench
Build material of QD61 1670MPa  1480MPa 7% 49HRC
(%N TP T ) 600 CIHER PN
Small specimen only Temper CoU—~NILIT—I T

Co-free Maraging steel

e CUEE (B3 BAFESM) Cu based alloy (Sanyo's original Alloy)
BE. DB E#BCUIC DOV T ISR EBRIGERZMITE DL SER(LUIRRN
Pure Cupper is difficult to adapt for additive manufacturing. Sanyo developed Cu based alloy achieving with high
electrical conductivity and good additive manufacturing ability.

100

N = | —
R ERLER (1020
Mechanical Properties at room temperature JElectrical conductivity 2 (C1020)  mmmtes ¢

(High conductivity -

2
g
g Igﬁgﬁg 02%mjj 1$U |ACS g% 80 type
Tensile strength | Yield Strength ] Elongation W2 IRER REES 17
B S 70 vhl‘éh st(regslgtyhatr:/pe
g o
C1020 #4& >195MPa = >20% 100% lg g
9 60
= . HT condition of ®and@:1073K-5hr
E’%E$§4 7 JsoMPa 150MPa  23% 88% 50 > - - wo CUBE
=r W (B3RS /MPa) Cu based alloy
= Tensile strength (MPa)
'E@Efz; 7 350MPa 100MPa 28% 84% ) OREEts (T ARnEEMOEE:
Y=NZ High conductivity type:Almost 90% of the conductivity of pure copper

. OREBEE-BEEICT FAO1.5EBORMSE

High density and high strength type:1.5 times stronger than pure copper
* CoCrMo& % (Co-28Cr-6MMo) Cobalt-Chromium-Molybdenum Alloy
EEMRIE UTHH T EER R Z IS . mRERESRRIER 3DTU vy —HKRE LTERIL
CoCrMo alloy powder has domestic pharmaceutical approval for dental equipment produced by additive manufacturing process.

MHFRARMT AT« TR (A4 BWR) (CT. BHHKROESBEBZRTE (ARES 30100B2X00137000)]

*IDS Co., Ltd. (Located in Tokyo) has obtained the pharmaceutical approval of Sanyo’s powder for dental equlpment
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S-MEC® series, Sanyo’ s original alloy for dieamd mold with excellent thermal conductivity and 3D moldability.

3DFU VI —IC kD2 RAMDAIERTIF &&ERHI Positioning and examples of 3D printed mold.

>
"= NovasHape® S-MEC*40D®D
40 S-MEC®40D ERZH _
E Example of - =
\ — - mold -
15
2357 =~ ‘ NOVASHAPE® 7 ~ E&Z78mm
o€ ~ S-MEC®34D 520, 3
¥3 S N ~ e ®
E L - (e
S ER \ T
; 9 Sanyo-developed alloy
#o N
e IS it ©S-MEC®34D0
B 55 ] AR THH0 \ mmm NOVASHAPE® Sanyo-developed alloy .
TERRFRL AL \seems
& g SKDe1 Limit level of conventional S-MEC®24M Etg:)langfﬁj
= hot-work tool steel ‘ f xample o
= mold
207 i T - - UI-YVTR P
Limit level of conventional Maraging steel -~ ~ 4
maraging steel y
15 © S-MEC*24M®itsAZ &
Example of mold

v

SR (KBLERZDIRE)  Moldability

~[S-MEC®40D] [S-MEC®34D] : Z{5E =R SR ICBN 2R TRt HR~

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

[S-MEC®40D] *FmELANLORMMEEREZRE x40W/ (Mm-K).SKD61D#91.7t5
Highest level of thermal conductivity 340 W/(m-K), approx. 1.7 times that of SKD61.

[S-MEC®34D| &R EHES EMsSHIEIC & BV THDERIC KL O 180DAELSR EFR
SKD61D#)1.MEDEHREERZRIR HEA34W /(M-K)

SRR DIFE (R—2 L — MIIE180°C)  Characteristics of 3D printed mold (baseplate at 180°7C)

BT8R RRESH—T vIVE—ERIE
50 55 100
= 2mmuU/vF
540 § 80 °® o
£y 9 gl —~@ @
‘;’ o }:F’ g f ~ -
20 —o— S-MEC®40D J 40 -~
0 T <yueciap B | S1SMECRA0D N
: 10 © SKD61 > T2 ® S-MEC®40D
o RENILI-YVIH 60min—A.C.x2[0 b 2 ® S-MEC®34D
! 35 0
0 200 400 600 #lEE 400 500 600 700 @2 44 4 48 50 52
AIERE(Q) IREEE (C) B (HRC)

~[S-MEC*24M|: B#MEE%ZH T 5CoTVU—TILI—I VT HitnR~

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

[S-MEC®24M] TV I—IVTHORERTEDERRICKVERFFES RIS THRCEE EREINZ D
SKD6 1 BFDEHEEM 2RI
HELFWE TH B ColdEANM
Low hardness (31 HRC as build) leads to avoidance of cracking during 3D printing.
No addition of the specified chemical substance Co.

ERARDYFYE (R—2 L — MIIB40°C)  Characteristics of 3D printed mold (baseplate at 40°C)

BGER(ER EESH—T v LE—EEE SIERYFIE
55 100
CoTY—I
50 = gl TV
g 5 \‘ BRI
S 360 I-Iv748
a ST S<
T g o 5
4';_\' T a0 . [ ) [ ) \
Q35 i{ Sao J
B X REEH 2
S 2\B3E g El g S W g s 2\2@| g
S PRPR 8 Shig#s.AC © SMEC'240 2mmV./F S PRER 8 S PRER 8
SINEN S 5 0 S INEN 8 STREN €
g R7T=7 fiEs S0 55 600 650 © 4 % B 0 g 3T R T g 37TRT
3 8H H BEZmRE (C) OvZ79T)VEEE (HRC) S SH H 3T 8H H

10
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Sputterlng Targets
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Y$E Features

OBZBE / NEEART b1 XTHRE UIc2BMARZ BB R CEbA
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
LUET,

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 OXF 1 7. BEAY R, MRAM, O—F 17T
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
Co/Fe
Co
Ni/Fe

Ta alloys
Tb alloys
Fe/Si/Al

=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

BRER

Molten metal

<3P
Melting furnace

TR

Pressing

BEAZ —»

Atomizing gaﬂ“

LS

ER-BESVR

Temperature & Pressure

BERE=—X

Customer requests

[SE=EEEL

Material Design Technology

GEERE

Alloy design

fRiEREr
Microstructure design

TR

Microstructure control

Vacuum induction melting /
inert gas atomization

BEERETLUR

Hot isostatic pressing

BEEFUR
Ultra high pressing

R T
Machining
Ry T« 07
Bonding

#=RA Y R .MRAMHA;E

For magnetic heads & MRAM

BEETLA
Ultra high pressing

Cr/V
Cr/Ti
Cr/B

d—5« VI HE

For coating

Ti/Al
Ti/B
Al/Cr

BT & RYFT 12T

Machining & bonding

SuSHl
Manufacturing Technology

BB/ ARNEEART b4 X




Sanyo’s target

I CoxvwtEvT FevwE>o BYwvEYT
Process Co mapping Fe mapping B mapping
by A
e i
._.il_ -r
LIEE#IR G

Fv A b
Cast target

WEMREZAWVEI =5 v hME F v
A bR EENTRTO MR <H—TR B8
S ST

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

200pm

BEFROERZEYR—NUET Sanyo supports customers’ developments.
BRT—IDEMICKY. RRD DAE—R7

w = 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

2 Literature dataof 0B — — — — ~—— —_ _ SHIEE
— —
20 =
= | W’l@t Magnetic property
~ 15 ———— Fal—gm Curie point
() 4
T_:’ [ 208 253‘//‘;04?’__" ﬁ?l:lElElftlnn Crystallization temperature
=10 30B %%;R?ﬁ Electric resistance
5 47 % 1 W‘Tﬁ'& Corrosion resistance
- i %mﬁ'ﬁ Mecanical properties
0 ‘ ‘ ‘
0 25 50 75 100
CoFelt [Fe/(Fe+Co)]
BEFROEEMREICEIUFT Sanyo contributes to customers’ productivity improvement

EBOMIAEICKY . 5 PTF{L&BEHIM(L R&D acceleration by utilizing Sanyo's materials data

- FyAME
_L{.-_J.Ic:' Cast ta_rg_gt
*riK e

30

BPTF

High PTF

N
o

LREH3 R &

Sanyo target

PTF (%)

10 Fr AR

Cast target

=

High toughness

LSR5

Sanyo target

Bending strength
N
oS
S

HHrIRE (MPa)

100 FoR

Cast target

12
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sl) BRI RTAER Aty
Flaky softmagnetic metalpowders -; — 7 .' g o ' '

Y$E Features

BEBEENEEART b4 XK BEICHAFIES N, BER. SiEEHFRZRTNL
TBRIEICKY . BElE. §7ANRT M ZEET IHRUMRTHARZRELE T,

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

B, ERERMICEDEIERmTMARERHE LT T,

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

EIGEE Applications
J A &) — . RFIDEEIES — b EM absorber, Magnetic sheet for RFID

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

PO L] §E4L9’7‘9J£§BLH
Eu Eo ) [ﬁﬂmtﬂﬁiﬁ]
U
(E#%) ‘ 100MH 238 UHF®
FUFF HF®ICoT 1UFTIYRER ics7
(T [ RFIDERFHATL | | ||| REES A TREHR]
0 5GiEE
By ER%) __‘ = u‘s:/»rz;mﬁ‘u)— | (s ulsn(—Tg{G;Hz‘ @g’gﬁ&%ﬁ)
JAZMHY—b [ BEREI( TRERE ] [GH z‘ﬁiﬁﬁ] [Eﬁli&'9‘f 7]
| O 1 mrn || meE |
100kHz 1MHz 10MHz 100MHz 1GHz 10GHz 100GHz

1 it K REDHMER ZNZNORRNBSEETH Y HEOFHZRITZHDTIESH Y £t A,
#§ Ii CharaCterIStlcs %#The technical data below represents typical properties or performance and shall not be constructed as guaranteed values.

EEHEEY 1 7 High permeability

BB EERSCEVRSBHE, #HiEPT HFFICYT  #IEPT  Sub-6GHzT 100MHz EIURK®HCT
Features- Applications /A RIRINEE ELDEME OBENE =SLIEM SEEWE AFTY BUVEEHER
aeR ' :
Al@y e Fe-Si-Al% Fe-Si-A%R
REEFI(A/m)
Coercivity <300 <500 <800 <1200 <1200
FFETHHRAT
SRR (U m) = ==
Average p?rti/é[e dia. <50 <45 <30 <45 <30 FFETHHRRT TS @
S v PEE(Mg/m3)
Tan density <1.0 <1.0 <12 <1.0 <12
EIADEEAE(T)
Saturation magnetization 1.0 1.0 1.0 1.0 1.0 1.4
BEBEE(Vg/m?)
Deinsity 6.9 6.9 6.9 6.9 6.9 7.3 7.8 7.7

» SRS R R R OB O BRI

Frequency characteristics of permeability of soft magnetic flaky metal powder

=&Y 1 > High permeability

250 54TA e g 3 — a7 % =54 IR » i i —
91478 54 5 BB 7 §
200 I A 80 IS WY N —AWsTA7 0l —mmessyr n suan muiam
AN ——FesiCr — . —armETE
=-150. Luini 3 60 %y 30 A H LU ;*’ I
g N g g 2 g
100 40— 20
R 8 L L
50 J—th— 20— 10— H
u M~ o \LA.J/ o hudal Ll % Z
10 100 1000 10 100 1000 1 10 . 100 1000 10000 1 10 100 1000 10000 ] - [ s 00 [} o [ [ [
AR (MH2) R (MH2) AR (MHz) RS (MHz) [EE T

- ERBUERFREHRZHIS0vol %FEE U BT 70 u mOBME S — SO T Y . Complex permeability was measured by magnetic sheets of 50vol.% metal powders with 70 um in thickness.
ERBHET A TAR—BOY Y TIVRERF L TH W FHAD T ERIICTHER < T L. Type-A of high permeability is a special product and unavailable as a general sample. Please contact us.
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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

Y§E Features
OA VI TIV ABROEMHRE L ZERULE T,

Higher performance of inductance parts

EIGEE Applications
EEA VIV IVRERB. S A XKD
Inductance parts, Noise suppressors

50um 100 um

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 18000%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 BRI DIG—I%E  Uniformity of magnetic property
LR (R TE) Eop=1%) 6
Sanyo product Cast 8
T " by ¥
Fo i L met | (EPMAICEBVA) (EPMAICEBVAH) B4
. T 3 Composition mapping Composition mapping T -
. by EPMA by EPMA B
_:} - i "l W s (&) H
4 o i = o mg 2
L fy 2L e
'gﬁ? .n o ® 0 |
%77 Z—) VAR, LLiBZ# (R %) b p1%)
Annealing treated Sanyo product Cast

14



WARNLA SPM* U=

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

Y$E Features
OBEEBRERNEEHN AT S A ZDMHFEH B CRISESNIcEBI R EBtRE T A

. __ SPMRE
ZET. BREOBLMARNA RAZEELER T,
High cleanliness P/M high speed steels are made of metal powder by combination of SPMVE
vacuum melting and inert gas atomization
OFHUNE<. BE. MERELENTNET, 21| it
. 5 SPM30
P/M high speed steels with excellent toughness, strength, and wear resistance =
5 SPMS0
E SPME0
(Cast and ht
SKD11 SRR o oo e
b (=}
(COE wor%ng die steel) S_KHE? (;ast e it
R - A high speed steel)

Sl - MR
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 Jaf0—)b. FSRAF v JBH . SHHEAREB G

SPM30 1.3 40 50 6.0 3.0 80 BAL Cuttingtool Cold forging die, Cold roll. Components for plastic extruding ,
injection molding machine
ERUBEITE, sEO—)b

SPM50 16 40 01 123 50 50 BAL mgh speed cut?i?wg tool, Cold roll
SREVHITE. SEE (BERE)

SPM60 2.3 4.0 7.0 6.5 6.5 10.0 BAL High speed deep cutting tool, Various dies

(Alternative to cemented carbide)

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

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

a2% | WMEFUBEC) | MEEUEEHRO) | MABE(C) R UIRE(C)
Alloys Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness
SPM23 23R# Approx.23 1050~1200 500~580 55~66

SPM30 25H1# Approx.25 1050~1200 540~600 60~68

SPM50 86/Oj§80 28R Approx.28 1150~1240 500~600 65~69

SPM60 ox tagiing 3781 Approx37 1130~1200 500~600 65~70

SPMR8 20R1# Approx.20 1030~1150 500~560 60~66

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

YINME Physical constant
HRIIRE(X 104/C) > 7% (GPa)
Alloys Coefficient of linear expansion Specific gravity Modulus of longitudinal elasticity

15

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
o 70 = 70
E ) 1 £ e8| !

==
\\E‘.

58

54

50 ! ! ! ! ! !

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

®1180C ®1150C ®1130C ©1100C @1050C

SPM60

58 ! ! ! ! !

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

©1220C ®1180C ©1130C @1050C

SPMR8

72

68

< (HRC)

SRS SN
68

66

e (HRC)

64

66| Q | 2| - \\\: |
64 ® 60
I , L & i
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
1R LB (C.24%30) R U (C.24x30)

®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
70
2 | i
I
§ 68
]

66

64 \'

62

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

BRUEE (C.225%3m)
@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.
—spum23 | | ——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 L R \‘ £ —e—SPMV6(66HRC) / 5
EE = I A 2 10 KH57(67HRC) ®
g B 4000 T o ©
Sa Qi = ol
2 | I 8 1 w200
g% zg 3000 5 S
60 3
Ey SR \ Sk g
=2 o~ € ot — S
SXaw — @ 2000 5= = ©
g —~—— PM30 2 4 — 100
. e— SPM50 ) 1
20 - 1000 SAMR ]
- ™ 4 I DMV
B T R R R R TR %o 0.1 0 T -
e " . g : 1R il RS R
(HRC) S (e EESREE (g HCI HF HCOOH HoPOs
Hardness Hardness Sliding speed
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Z{LHE/\ (X SPM’

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

YR Features BRE(LY) (WEEREI. W RHE T v )
OBERBECB VTR U= 5D EBILRTE L. M E Cl— B2/, Snicdy) Carbonitrides (For excellent seizure resistance)

MEEFEE. MM ZEE LS BcifliE@Td,
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(20-500C) 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
_ s —8—SPMX4N 1220°C " BB 10X10X55L 10RC v
Y 3: P <M+ 1150C ° § £ Te— Igzx‘jgi%%‘;"m e
T i W - e, 3 — 1 mm C-notche
< s SPMXSN 1220°C e T
ﬁg o7 “ae 1150C g% ) T
‘Eﬁ ": 4 SPMX6N 12200C %“iﬂ "
EFN :I #1150C U —— SPMX4N
Q g
N OF ——— SPMX5N
o 3
45 o SPMX6N
450 500 w50 G500 650 35 ] [ -] m h
JRERE (C. 1hr A.C.X3@) OvZ % )UEES (HRC)
Tempering temperature Hardness
PuiRs@E  Bending strength TEEFENE Wear resistance
(x109)
000 HERA 4><_B><‘%OL /%201 10.0 18 #4: SCM420(86HRB)
3000 T i S 20mm R e ¢ on
58 Lo T g E é;mgz_zoom
5 % = z 1.0 ;*lag:wgz%stance
iﬁ 3000 § E Lubrication: Dry
§ E 00 — soaxan g @ o —e SPMX4N (66HRC)
a8k a SPMX5N (66HRC)
1000 ———— SPMX5N St -
) SPMKEN oor «~ SPMX6N (7OHRC)
55 & .3 0 75 " o0 0.1 10 10 —— SPM23(64HRC)
Ov 79 x)VEES (HRC) EEESERRE (M/s)

Hardness Sliding speed
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SPC®5 a high corrosion and wea

.| S
YR Features
OBWETHMET BT ENTERD S LBRE— BT OLEEE, BRBRETEMART hT
A ADPHEDE THES N RBHFEBILRE T 5T ETRELET. o e e Pt e
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.
O SUS440C ROMEMES KO EREE ZXBICHE LT LLWEEETEMTY, mT
The corrosion and wear resistance of AlSI 440C have been extensively improved in this newly _§§
developed alloy. ‘d
2
FIZRE Applications _
ETMEATE. SERETHRMITIE. ME - WERO—)L. Fy/N\—F17. AvI— & ' 4 Fx—;ﬁ{tmg@@ﬁ) _—
HEFERZ T U1 —B L0V U Vs —2% ' e -
Corrosion resistance ™ H’E‘h

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

knives, blades, screws and barrels in injection molding machines — ) i
SO0 Microstructure

{L2m% Chemical compositions

L

S c cr Fe

Alloys +a
2.2 17.5 BAL

o 5 Fa'- S T Pl e e R
SPC5 SPC5 1oum SUS440C (&%) RLEU
BEAN:1150C X8min0.Q HEAN:1030°C X30min0.Q
Quenching Quenching
BERL:500C X 1hA.C.X 2 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
L 714%:10R P L 27 ARHM
] 45 Test specimen:10R 2mm C-notched 300 Stainless cast steel
SUJ2 (58HRC)
60 I I (®3HRO) ]
g 40 250 |- ]
I 1 T I ® I 1
s \ 3% £ 200
2 ] i 2 I ]
z 75\1:)\2/!]\':/[ | Ta@ 0 93@150 | /OSKD'I'I B
2 S £ i (59HRO)
£ 50 g8 55| HRe = ]
o £ 57.5 2 Moo
g ¢ 2t
1 g% 20 I SPM30 1
N g 50 | /O/ ©oR0 |
45| —O—  1000CX30min S} I SPC5
o o 15 I | (62HRC) 4
—e—  10501CX30min L 0 I - L L L L L L L
1100CX10min 0 0 5 10 15 rﬁi(; 25 30 35 (X105)
4ol | ’ i
—e—  1150CX5min L Stress cycles V)
5
r BRAEERRE  Nishihara-type wear test
35 0 L EFE  Specimen dimension: 30 10t
Ny 30 700 500 500 SPC5 SPC5 SKD11  SUS440C ﬁiﬁLoad‘BBkg(BASN) sl
= BENBE 1050 1150T 1030 1030 [E#5%E  Number of revolutions:860rpm (18 F &t )
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

18



BAREINILVIESS

Co-based alloy manufactured by powder metallurgy method

19

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

a&fl Alloys
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PS120EiEES
High-temperature hardness of PS12
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Wear resistance of PS712
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Bi-metallic materials are fully and metallurgically bonded. N\ b ,»""' r;
h s P
OM4ADERDEEEHTRETT. o A
A variety of alloy combinations is possible. B o
. . MEREME Y, IS5y e 0 8l
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Various bi-metallic bonded tubes with small inner diameter or long length, which are difficult to iy / ™ 3 b
produce by thermal spraying or weld deposition, can be supplied. / B, s \ .
OHNTEBDI S v MABRICTEFT, o b N
I\/\aterialsAwith high hardness or brittleness, which are difficult to deform, can be easily bonded V / & T B,
metallurgically. HeatTesistance

8h&HE Manufacturing processes

GEA G&B
Alloy A Alloy B

BEBE - R MRTTIE ELw bl AR A AN )
HRA7Z b4 X Classification  Powder encapsulation Billet heating Hot extrusion Bi-metallic P/M materials

Vacuum induction melting
and inert gas atomizing

ESO= 0B EES DT Microstructure and hardness distribution of bonded area
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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 - T 12 | T672-8677 EERIERHERERXSE3007
# K B E | TEL(079)235-6026 FAX(079)233-0360

B % 4 | T103-0027 REERHRXHAAIE-13-1 HEKEAFE LR
#8 | TEL(03)6800-4713 FAX(03)6800-4701

% & | T541-0058 ARMHREBAEFHES-6-6 HEHE2—EIL10H
% & | 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. NOVASHAPE. S-MEC|%. LLBZ 45 ER D EEREIETT .
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.
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