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

Industrial Machinery
3DFV VI —ER

3D printing et . ﬁgfé‘_ﬁ
EHESE - AVN—bhT Y TETE Thermal spraying,

Mobile Phone, Smartphone Cutting tools Arc welding
BHRIRIR SRR 7Y 1 —
Electro-magnetic wave absorber - Screws for injection
xE./AVIY molding machine
(== 3 . . )
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_/ Home electronics, PC, HDD '\ Shot peening
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Sputtering targets
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Battery materials
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edge technology
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Aerospace
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3D printing

B#E
Auto mobiles
EGRI—5—

EGR cooler
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Engine valves

EZiREE

Heat exchangers

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

Sanyo Special Steel metal powders and powder metallurgy products are used in a variety of applications (such as thermal
cutting tools) and help to improve the performance and functionality of end products.

RFEEANT C &K > TR G ZRE L CWLE T,

ERLVARICERIN. RaDEaEt - BREEICEIULTVET,
usage applications. In addition to high quality metal powders with few
unique 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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Highly functional metal powders and powder metallurgy products
that supports the development of cutting edge technology

a5TiE

Manufacturing processes

PORERBIR

Spherical metal powders

3DV VY —HEEHR
NOVASHAPE®> 1J—X

NOVASHAPE® series, metal powders for 3D printing

B \ )
ANy I TI =5

Sputtering Targets

ETFMH2
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TR RIR

Flaky softmagnetic metal powders

BFHH3
BRIRBE IR /
IN=A T 21— LEE

Spherical magnetic metal powders / Permendur alloy

MAR/NA R
SPM®/J—X

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

E{ERAR/NA R
SPM® X/ 1J—X

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

BANEE
BEFFEL S8 SPC’S

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

MEREINIL hEE

Co-based alloy manufactured by powder metallurgy method

ART 5w Bt

Bi-metallic P/M Materials
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4 N\ =n OEZEBMENEEHRT bYA XDEEHE T, BRFCEHEREBMAZRELET,
BB - AR YA X 1%ﬁ52ﬁ High-purity metal powders with low oxygen levels by using a combination of vacuum melting and inert gas atomization are produced.
Vacuum induction melting and inert gas atomizing Facilities » _ e N N ) .
OFIEPVIVZZUA, FIVREDFTETHRZSHS 26T H3D. LBHDEZBHARDOEEICHIGLET,
[551 T45] Plant1 ; i ; ; ; ; : ;
[H27 |\7'(7\] HAT A A variety of alloy powders including a customized design and/or active elements such as rare earth, Al and Ti can be provided.
Gas atomizing @ 5.000ka o x OEZBRONRT b1 XRMHE UTFHREAMOREE S 2 b2 T bRAF—(CHR TERBP - IERBERE L.
BRSE —BRRIE ® 300Kg//\wFx1 EEENS/NOY bOFE - BRI THILLET,

Melting

Molten metal furnace : 32ng:j§§1 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
8 can meet customers’ diverse requests for production volumes from mass production to small-lot trial production for R&D purpose.
(R T8l et OBMHMEBIAIMICEY . ——RITHUIHEATICHIBUFT.
> Gas atomizers Alloy powders with various kinds of powder size distribution can be provided by using mechanical and/or air classification.
® 200Kg//NwFx1 s = Y N
®  5OKg//NyFX] OB DMK ZERA L. BRBEDMARREGZE CREVZLET,

High-quality powder metallurgy products can be provided through our original powder consolidation technologies.
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Flattening Classification
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Metal powders
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Flaky metal powders
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Packaging
Billet heating Hot extrusion
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Hot extruded products
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Powder encapsulation
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Hot isostatic pressing Forging / Rolling Round bar Flat plate
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Spherical metal powders
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Y$E Features

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

OFTEPFIVZIZOA, FIVREDFETHZEZEIT 202 DEH. LEEDEBMARDRIE

a6l Alloys

L 1

Compositions

CHELET, PSS316L Fe-13Ni-17Cr-2Mo
Sanyo can satisfy requirements for any alloy design (including a customized design). PSS309L Fe-13Ni-24Cr
OBZBHDART bY A XEfHE UCIFERBEABDOFMEEGS 2 b7 bYA =T, £ o HEIMAE L) )
o - )ERHEREL. BESHN SOy ~ORME - BRECHHLET. o FHETENEL R e /D
Sanyo can satisfy individual customer requirements for production volumes from small-lot (a few s Fe& _ L E e
kg) trial to mass production up to a few ton levels. Fe-based alloys S R
T Ak — — 2 ek - o (BT - BESE 1.3C-4Cr-5Mo-3V-6\W-
Off:ﬂ;ﬁojjff si:t:_;,ifyXL a/)rzhyﬁgtflfn ji:zeJ ;eq_uirei\énﬁtZj:lgrgmﬁzzt:;n?arlﬁo%jrj;co)w classification * EHEREROAHUND L) R0 el aCaemtomsireliece
i : © EHERE (AL T ZSCHEMDOSSEN T 5E
SPM60 Fe-2.3C-4Cr-7Mo-6.5V-6.5W-10Co
FIRRE Applications
PST-S Fe-Si-Al
g BR {sEFAY . .
Applications Features Example of products SRS NSO
N ‘ : 80Ni-20Cr  Ni-20Cr
REBIRAM TREECEN. N ORBEEEHSV/H. BEREMEVEWN SRR G
PTA NERI, Ffc. \\;ﬁ’i%%j@%(f—ﬁﬂﬁﬁ Uic@iB2EMRCHBIcH. AT —ILEREDDIR 95Ni-5Al Ni-5Al
TS 2 TREEE) VWRIEFGABRMESNE T,
: This high - quality spherical metal powder is characterized by excellent flowability and high : PHC276 Ni-16Cr-16Mo-3.5W-6.5Fe
Flesie s Eies 2l Weling apparent density that help increase the weld - deposit rate. The high - cleanliness powder NiZ
with extremely low oxygen content allows excellent weld deposition with less scale. Ni-based alloys PBN-2 Ni-7Cr-3B-4.55i-3Fe
RERBRIRIRN T, REECEN, BH TEORBRIRECHDHINTE, KR CRBE ) )
5w 1 DOBVEENESNET. PBN-5 Ni-19Cr-10Si
q This high-quality spherical metal powder is characterized by excellent flowability that .
e izddlliy accommodates extremely thin deposition. That allows low oxygen and less defect spray- PI1625 Ni-22Cr-9Mo-4Nb
deposit.
PI718 Ni-20Cr-3Mo-5Nb-FeTiAl
— SZSEh N =R S5, A5 N .= NS \‘\\::\_ R
@%* e e ey PIIIEC  NI-17Cr:38-45-0.7C-2o-3C:
. X WaDbILTy I Ity [ y - I s Y i NN
Thermal spraying facilitating efficient spraying. NIZEEMTEE . -
Ni-based seli  PCY6 Ni-15Cr-3B-4Si-0.7C-3Fe
-fluxing alloys
MEECENTSY. BERICEVHMRAIGHENMEONET T, e, SERDOHAR PCY4 Ni-11Cr-2.5B-3.55i-0.3C-2Fe
3DFUVT— BEAD L. BRFREESIMEOSNFT .
3D printing Excellent flowability allows high feed ability during 3D printing. And low gas injection allows PS1 Co-2.5C-30Cr-13W
excellent moldings.
PS6 Co-1.1C-29Cr-5W
_ REBHAH CREES SUORBBEN S, FBREXNBICERL VDI EN
55 SRIFESENESNET. PS12 Co-1.6C-30Cr-8W
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. CoE PS21 Co-0.27C-3Ni-27Cr-5Mo
Hip BRRMATH DI, FEBENE. HP ROBIIMITT, &, BREAR Cobasedalloys  psos5 Co-10Ni-20Cr-15W
TR LR CH BT, BH2ED HIP EANMESNE T,
Ll zals 2y - th i ne density minimizes distort - PS32 Co-1.9C-23Ni-26Cr-12W
Mioit EesiEric prassin The spherical powder with higher packing density minimizes distortion after HIPing. Powder & A o-1. I r
P g with extremely low oxygen content produces high - clean HIPed products. SYEIE F01- b Hot - oling finish rolls
m— PA995 Co-32Ni-21Cr-8Al-0.6Y
MIM BN TH R, NA VT —DDBTEDEEBICHEBREDRFBRRERZNES ol e WET l
o 3 L PA962 Ni-22Cr-10AL-1Y
(S BHEA) nas & o Y
ietal inieeition mmeldin Spherical powder requires only a minimum amount of binder and allows the production of -.__,Hﬁ"f N
J g molded parts with precise dimensions. YRS Precisioll components SUPER SHOT #§s5&s&(FeCrB)
" o I EReS N
HRIRMTO DMK T CH DI, HLBYREEEENR. BLERRBLNENS SPC5 feFaE(Fel7.5Cr2.2C+a)

YayvbhE—Zvo
Shot peening

9B ENTRETT,

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

Developed alloys
Tafboron-M2C  4¥5F& & (NiCrMoB)

CHRLEICKY . ERUADEZEREN ICENBUR T HABELET TG E TS,

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

ISR

Applications

PTA.L—8'—=T 5w R.i&5. 3D. MIM

PTA
3D

PTA.L—85'—=205 v R HIP

PTA.L—HY'—J5w R HIP,
YavhheE—z=Zvo

PTA.L—8'—=205 v R HIP
A1V T 9 A, s

PTA. /&5t

Bt

B

PTA. /&5

55#%

358

PTA.L—8'—=2T5 v R854 3D.HIP
PTA.L—H—235w R.3D.HIP
PTA. &5

Bt HIP

B

PTA.HIP

PTA.L—H'—=25 v R HIP
PTA.L—8Y'—=2J5w R.HIP
PTA.L—H'—=2J5w K. HIP

PTA

PTA.HIP.&5¢

LR

Equivalent materials

SUS316L
SUS309L

SUS630

SKH40

e g

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
MCrALlY

MCrALY
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NOVASHAPE®ser|es metal pewders f8r 3D prlntlng ry
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Sanyo support your progress of additive manufacturing technology, by utilizing our equjpment.

FRE7hIAY—

[552T43]
200kg/ NwF X1
50kg/ \wF X1

(E1153]
2,000kg/ I\wF X1
300kg/ /VwF X1
30kg/ NwF X1
2kg/ INwF X1

T ML,
maCEnNE
mE SEEEEEMR

SIER/INOYRDSEEET
CELE(ICHU TR LET

HRT b A R DFZARE

7 YA P — g

PBFAI( DEDAIC

FBHRD
EEIERHTHE
(RIVFIFTUT L&)

FANE=ZAB KT
SRHEAB BB R DS A

EOS#& M280.M290 Nikontt®! Lasermeister102A Pro

o DSIERE
5 5ER -5 |RaER

v )LE—BEHR
Him-=ms [ARIEER

B MR EEER

SH AN
THIE HRIFELER
REMES fib X EEFERIER iR
CTRFvVE&E
~ MCT225 & 2000 — ‘
(Nikon#tay) £ 1800 i j SUS316LiEKED
Z 1600 - ; 5% 1REE2 B ERE D
2 1400 - i TPSVER
1200 — A= B .
1000 ,,' ,l’ ,:' 'n' 1 GRS - THEE - BRER
800 = =EE
600 'n' ,n' ,,' ',' N &/ﬁﬁﬁﬁ_ﬁi’.\ .
a00 [ CEEARECRUT
00 ] HEREILE T,
. O 072 4 6 8 10 iz 14
:} ‘/ . : ; AbE—%2(mm) . N
Inconel7 1 845D CoBARBIAD BEIEHRIES HZ OB
RS R AR A PIEB R BafRAT Inconel718ERARDIGF3-0F R AIES FE‘ Cre5—9%
CIRIHHMULET

JWFRHAX—D—ELTOEEANEDHE TRIRL
=)

SERD3IDIEAFHFEIC

YR Features

OBZBBERNEENRAT S A XCK I ERSNIEBR CalERIRREBM AR Z3DTU Y
I—REVTEAT R ZEICRY . TEDXA YUY MBI ETD,
OBERFOARBEN DG L STEORM R ZRARICHKEBET 2 T LH'OIRE
QOREBEICENTHY ., BERICEBVMFREGBEENESND
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.

ONBL7 AP —DFRICKY . 3D U VI —RICEUEEMY DR FEECTHRAITEF I,
Using a small-sized atomizer, we can cooperate the development of new alloy components
suitable for 3D printers.

BEEH BT DB DR IE

O SR DBE (SR T ORIE ZHIE)

O SR E(BRIL Y I & HRKL)

OEEBM(RF—IPL—FTHERD
TENE)
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LLFE4SFREER D

REESR - IRRAR 7 b~ 1 XK

O IR TRENE (CEBNFTERENFL)
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a6l Alloys

aE% HR FHRY &
Alloys Features Compositions Applications

MR G

pss3t6L  DMEME Fe-17Cr-12Ni-Mo e
High corrosion resistance Corrosion-resistant components
Fe® psse30  MENE-ERE Fe-17Cr-4Ni-C et e
Fe-based alloys High corrosion resistance and strength &/ = TV --U gﬁér?nsé?g;es'Stant EMpeEIEs
QM300 [SE 18NILEMO.OCOAITI o
(RII-IVTE) High strength and high toughness Fe-lENEe eEe T Molds
Z2fn 1| N R 1
Aloy C276 EMEME Ni-16Cr-16Mo-5Fe-4\ ~ NERERE
Excellent Corrosion Resistance Corrosion-resistant components
NiE MBI L4 - = 858 =Rkt
Alloy X idati i Ni-22Cr-18Fe-9Mo-Cow  =/mobt :
Ni-based alloys Y ﬁ)é'r??é'r%g éfst'aﬁzngt?ei%?h Heat-resistant material
=8 =
=RaE - SR g — Bz e
: q + >/ MI%DB*Z-
PI718 High-temperature strength and Ni-20Cr-3Mo-5Nb-FeTiAl . :
higgh corrgsion resistanége Turbine and aircraft components
BMRMY - SmE 97Cr3Ni. M R FAER 6B
e High corrosion resistance and strength CeyirIn e Corrosion- and heat-resistant
Co&
Co-based alloys . o
St SRR ATE=
CoCrMo High corrosion resistance and Co-29Cr-6Mo Artificial bones
high fatigue strength
= == A AT - -
Cugt =RE BnEE. Sl (Ba5EH) BEMIA . E— YYD

=5 High strength, Electric conductivity and

Manufacture ability developed alloy

Cu-based alloys

THREBICKY  EEUADEEERED [CENB L E T IHBEEFTTBHEE T,

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

Induction coil. Heat sink
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NOVASHAPE®series, metal powders for 3D prmtlng > o 3

4 2024FE
[[Meine N

41'-_‘!':
FhbsilT- e
—_ o f— s12 sy ® . (BFH)
2L L Y 2 « BURER EEWREICEN STV I FILEBIASE[S-MEC?| U —X
<é*iﬁﬁﬂ%§ﬁl%ynw t ?%%E 3 D Fﬁ*ﬁ*wﬁfuﬂ> S-MEC® series, Sanyo’ s original alloy for dieamd mold with excellent thermal conductivity and 3D moldability.
Futures of alloy powder for addlitive manufacturing such as special developed materials. " . / \
3DFYU VI —IC & BDERAMDNIBERF EERHI Positioning and examples of 3D printed mold.
s BREMAEIFNIEFBESE (P1718.PI939) Ni-based alloy for parts using at elevated temperature. o
NAD7186% BICEBEEICENI398EbS (V7 v g S — OiN!ECR‘4OD0)
Sanyo can provide not only PI718 powder but also PI939 powder with high strength at elevated temperature. 401 S-MEC®40D ;aaﬁr:gg . .
EAE AEAIE(649C) =N T -
Mechanical Properties at room temperature | Mechanical Properties at elevated temperature 1 ~ B
= 2 g 35 ~ N NOVASHAPE® Erg =20, @ /8mm
SIREE | 0.2%fiA 10y SIERMEE | 0.2%fiA 110 o€ N  SMECt34D Om
Tensile strength | Yield Strength | Elongation | Tensile strength | Yield Strength § Elongation £3 ~ & ®
€301 TN
NCF718%#5  >1280MPa >1035MPa  >12% 5 N e
Wit PI7185EF4E  1410MPa 1280MPa 19%  1155MPa  1043MPa  11% %j AUTRED \\ RTINSy ®S-MEC*34D0>
’ EEETCH0elD Rty smec@zw — AUERR B
& ot-work tool steel Example of -
L3t PIO39 AR 1165MPa  858MPa 12% 1017MPa  757MPa 4% LA (PI718) = e teete mold o,
—v T EEDE 204 TNI-IVIHED o o
Ni-based super alloy (PI718) iﬁfﬁg\izf/ﬁgvemonal vlfll‘;igginé;ege\lﬂﬁ -~ N
I o maraging steel ) -
- EREIFFeBESSE (QVM300.Co7U—TIWI—Y VT ZittfRM.QD61) 15 . ®S-MECT24MOiEfHI
Alloy steel for die tools (QM300, Co-free Maraging steel [Developed alloy], QD61) SR (KBLERZTIRE) Moldability 4 Example of mold

FA4F v A AT ZEEH &I RHETERS. VLI —I YV THPEECFYEDCoZMA LRREBREDS A V7 v TERRIETNE T,
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. ~[S-MEC®40D ] [S-MEC®34D ] : #H{FiE%E - &R (C BN -2 T 2SR~

S|5RIEE |0.2%fA]] (U [y S70#8% anig a9y S-MEC®40D and S-MEC®34D powders for hot work tool steel with excellent thermal conductivity and moldability.
" 2 “
Tensile strength | Yield Strength | Elongation ] Hardness Microstructure Heat Treatment condition Rt A jj

e MEC®40D| $£FBELNLOBHEEEERR x40W/ (m-K),SKD61D#1.745
Lt Ql\/\BOO 1890 Ctﬁffﬂj . IS C*40D| Highest level of thermal conductivity 40 W/(m-K), approx. 1.7 times that of SKD61.
S 1930MPa 1850MPa 8%  53HRC j Solution. Teatmen

Build material of 480°CHR 2 [S-MEC®34D) &ERFFES EMsmHlHIc & 2EO THOERIC &Y © 180D KBS Z R
QM300 Aging treatment . SKD6 1D 1. AEDRMEEERZRIR EA34W /(m-K)
X3t Co JU— Ui L ERARDIFME (R—2 L — MIIE180°C)  Characteristics of 3D printed mold (baseplate at 180°7C)

ASLISRAF <ILI—IV758(QM300)

SR 1950MPa 1770MPa 4% 53HRC Sanyo's original

ggj%?e?,a\kggaéi% heat treatment Maraging steel (QM300) BTBR RRESH—T IvIVE—ERE
condition 50 5 100 s
& vF
St Co 7U— LBV LA S Enl o ®
SR (FANANEHES) £y 0 @ 60 L ] s~
(5 AmNaFELE) 1574MPa 1490MPa 10.1%  46HRC Sanyo’s original heat 2 £ 3 1SN
(heat treatment for treatment condition J o -_:_-g-mggzggg B | —e-sMEC®40D J 1 skpet
die cast molds) for die cast molds g, SEC | o~ SMEC'34D Sal o vecraop
Lt QD61 1030°CHEA., o NATNI-YVIHE 3E 60min—A.C.X2[8] K ® S-MEC®34D
SR Aueneh 0 200 400 600  BEEE 400 500 600 700 92 M 4 48 50 52
Build material of QD61 1670MPa  1480MPa 7% 49HRC ue ; BIERE (C) RRERE(C) & (HRC)
(XN TP &R ) 600 CHER e
Small specimen only Temper CoU—~NILIT—I T
Co-free Maraging steel
e CUEE (B3 BAFESM) Cu based alloy (Sanyo's original Alloy) [S-MEC®24M] : Saizi _ YY)
e ! e 1 T s N ~ EAcEEFTSCoTV—TII—-IVITHnER~
&R, SDEHIEMBECUIC DN T, S CBRURSRZMI CE S & STRIL LIRS S-MEC®24M Co-free maraging steel powder with high thermal conducthlty

Pure Cupper is difficult to adapt for additive manufacturing. Sanyo developed Cu based alloy achieving with high
electrical conductivity and good additive manufacturing ability.

[S-MEC®24M| RILI—YYIBORETHHERRICE VSR F B nH3 1 HRCE E<EREINZER

100
_ = SKD6 1 FIEE DR EE i 7 55
-  mmmE Enmax HR(C1020 BRI T3 CoR AR
Mechanical Properties at room temperature JElectrical conductivity RS (€1020) ; mmmies (> Low hardness (31 HRC as build) leads to avoidance of cracking during 3D printing.
g |o0.2%mH | @y IACS gg " 05%2 conductivity ([l No addition of the specified chemical substance Co.
. =3 Y o
Tensile strength | Yield Strength | Elongation W2 JmEE RS 1 .
g5 . “high strengin type ERAR DYFMHE (R—Z FL— MI#40'C)  Characteristics of 3D printed mold (baseplate at 40°C)
C1020 ##& >195MPa = >20% 100% g? - . 5 R 5
§ 60 BIRER (FR) FHESEH—27 vV E—EE(E 53R
— o Ny P 3 55 100 180 »
,%E'?a%?«(?" . . ¥HT condition of ®and®:1073K-5hr N CooU—Ib pon
SR 250MPa  150MPa 23% 88% 50 o ~ = 00 Cua=s 35 % ol TIVTH e 20
W (EIREAS/MPa) Cu based alloy £ g B \' AETI £ _
=S A Tensile strength (MPa) % 15 % “ B 60 I-J2748 i 1000 § 1
e 350MPa  100MPa  28% 84% @ FeRs<7 wmosEINONTE § E, 5 g w 2.
EH/?K High conductivity type:Almost 90% of the conductivity of pure copper iﬁ 10 H !Iﬂ 0 ) w 600
@ CRER-muES (T ANO1SEEOREE ® 5 NS gy oo 5
High density and high strength type:1.5 times stronger than pure copper a 3 () 200
» CoCrMo&=(Co-28Cr-6Mo) Cobalt-Chromium-Molybdenum Alloy s cmam g ED n 0 s smam o s amam g
EEMBE LTI T RBRR IS SRR R SERA 3D U v 9 — ke LTERAL S YRER © ” ShiRRHAC oL SMEC24M 2mmy/7 S PRER © S PRER ©
CoCrMo alloy powder has domestic pharmaceutical approval for dental equipment produced by additive manufacturing process. E R EN T BlEE 50 550 600 650 I E) pEY Y E RN T
SRR T A T TR (A4 BR) 10T, HHROREARZEYSH (EBES 30100B2X00137000)] & SH H RN (C) 07DV (HRC) F SH H 5 8H H

*IDS Co., Ltd. (Located in Tokyo) has obtained the pharmaceutical approval of Sanyo’s powder for dental equipment.

10
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Sputtering Targets Py ; = LY o0 1P .0
. g' y e i i e A" a2 2
YR Features CoFeBR9—4'v FNDEPMAR v EV D EPMA mapping of Co-Fe-B alloy target
OHEZBMR / REEHRT A TS T 2B RE il CBILA BEHR=——R
FEddIElck. HHEM TR —HEOEVLY =5y b ERHLF T, Customer requests I Co 2wy Fo v ybrs s B = w s LB ERERWN I —2w ~E. v
Metal powder manufactured by vacuum induction melting / inert gas Procmes Co mapping Fe mapping B mapping 2 @ EENTRITH AN <5 —13 181

atomization with Sanyo’s original technology provides superior sputtering _— W MES5SNFET,
targets with fine microstructure and high compositional homogeneity. “ = g T Sanyo targets have less segregation and

o N . higher homogenous microstructure than
ORBERE LM ZRA L. BZEDY -5 v beigELE T, cast targets.
. : : . f . =1 §"'§ 1 SEF T
High density targets are produced by using suitable consolidation process. Materijﬁ:i*gﬁgkomgy Manufai:ﬁtﬁghnology kS
B DY - = =) S VR (= ) | = R ! Sanyo's target
OHBOMILICEDB/P T FILERHIMET, HBRICHITDEEMOLICE TSR TEM AR T T A X
BUET, Vacuum induction melting /
inert gas atomization
Sanyo’s targets contribute to the improvement of customer’s productivity by a&REt HMREESTETL R
high PTF conversion and high toughness with fine microstructure. Alloy design Hot isostatic pressing
, PO N MBS BEETL R
OFeX%. Co%. Ni &, Cr REERESBEBTESHOEEN D). BE Microstructure design Ultra high pressing
BO=—X(CIH U aSRE 2R LIRETEF T, AR BT
. . Microstructure control N\achim’ng
Various compositions such as Fe-based,Co-based, Ni-based and Cr-based RO Fv A G
alloy, have been delivered with Sanyo’s unique material design, to meet mJBZ;dTngjg Cast target
customer’s requests. § J \ J

200pm

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

BEFROHERZEYR—NUET Sanyo supports customers’ developments.
GE2TF—IDFARICELY. R&D DAE— R 77w R&D acceleration by utilizing Sanyo's materials data

Hik— t\i-"—91§|J CoFe-B&&DHiE Example of Sanyo's material data; Saturation magnetization of Co-Fe-B & Co-Fe-B-Ta alloys

=4y NBIERIE Material list

25 ‘ ‘ ‘
iny —>rr s — = = =
HDDX 5 « 77 & sy F.MRAMAE d—F« VI HiE i 0= — SHERE
For HDD-media For magnetic heads & MRAM For coating 20 —
= | M'& Magnetic property
Cr/Ti Co/Zr/Nb Co/Fe/B Ta alloys Ti/Al 15 —o—0 FaU—5 Curie point
i : C) 4
Ni/Ta Co/Fe/Zr/Nb Co/Fe Tb alloys Ti/B ] L 508 ‘//:;‘/—-—’"—‘ e Crystallization temperature
Co/W Co/Fe/Ta/Mo Co Fe/Si/Al AlUCr & 10 25B T
Ni/W Co/Fe/B Ni/Fe BEXED Electric resistance
-30B 20B10Ta 1
Ni/Fe/W 5 l/.'/—.§- ﬂﬁiﬁ'ri Corrosion resistance
L | %Wﬁ'ﬁ Mecanical properties
0 ‘ ‘ ‘
N IV 3 0 25 50 75 100
=5y NRETIE Target manufacturing process CoFelt [Fe/ (Fe+Co)]
OEZAMR, FEMART YA RICKBEMEL . L ) , o
High purity is obtained by vacuum induction melting / inert gas atomization BEROEEMRLICERUFT 55/7}/0 contributes to customers p/’OdUCfIVIf}/ /mprovement
N4 = Bmomibicky. & =) i ilizi ' i
® BEL BRI O C & 2S5 HEBOMMLEICKY . & PTF (L &E8IMH(L R&D acceleration by utilizing Sanyo's materials data
High density is obtained by suitable consolidation process. 30
5 =PTF
u'”Zﬁ*ﬁJ ;E*Z s target . O S T v':s;h PTF LR R
AR7 bRAR BEETLZ BT & RV 74> 20 e
Gas atomizing Ultra high pressing Machining & bonding g
E
10 FrRA b
BREE +- BERIE Cast targ:ltl:I .
Molten metal Melting furnace »
nf o NS 0
IJA%;?E_}:'I‘Z —> ] u ’ " TR g R 5 O R 400 —
omizing gas :‘ : i : um =

#-vz FH' ‘ ‘ 300 High toughness msﬁﬁt:ﬁl:

ER-BESVR

Temperature & Pressure

Bending strength
N
S
S

Hufr3RE (MPa)

100 FrAbm
Cast target -
0
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' Flaky softmagnetic ’Be?lﬁbwae: Y 4

YR Features
OBZTBEENEEART MYARXCKUBEICHYHIHINE, BEEE. SlEHRERENT
D EICKY ., BBEHER. §7ART Nt ZE I HWMERFMAZEELET,

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

ORz. EARBMICEGD BRI RZRHLET,

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

BRRB R BRHAF (FOAS)LA7) BIRNE SEM images
A ) Application Example (Toroidal core) IR 9 A FeCrk EHERERT A T FeCr
Spherical magnetic metal powders

¥R Features

OA VI TIVABROSHRULZERIRULE T,
Higher performance of inductance parts

FISRE Applications

BEA VI IIVREB. /A IR

Inductance parts, Noise suppressors

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

Py %5 Bl 3 N 1R 5 - ! = S o
ﬁll‘i Chal'aCl'E'l'IStICS K TREEDRER ZNZNORRNLBSEETH ) REOFEZRIETZ20DOTIEHI A

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

BET7 1 T LSRR & EARKE Operating frequencies and applicable powders SRR HE VKBS AT Fine powder type (-25um) | E#EKIEI 4T Standard powder type (-106 um)

m (Mg/m3) -
p— e || S | | Ee PR R | e T
ﬁ!'l" ] | PST-S(FeSiAl) 1.0 6.9 220%1 4.5 1801 5.1
ez RFIERT ) || rpoms s PST-SHT(FeSIAl 1.0 6.9 16%1 44 16%1 48
| [ BEES 1 T RFK] ‘ Fe-3Si 19 7.7 58031 1o 20 48 390%1 S 5.2
B ) ‘—w»rxams‘ua—ll (Sub6GH ‘ﬁ% FeNiCORA 17 8.0 6400%2 5.2 6200%2 57
Yoot [ SEHEI TREHE ] [G H Lﬁ%m‘ ] [’%Eli]&'%f?"] FeCr 1.1 7.4 17000%2 5.0 13000%2 5.0
L ‘ | ] FEHFE L | mEaE FeNiCo%B 09 8.1 17000%2 49 18000%2 5.4
100kHz TMHz 10MHz 100MHzZ 1GHz 10GHz 100GHz . . _ - . .
#1 HCX—9 — %2 VSM(bHO)ICTHIE  Measured by %1 Hc-meter, 2 VSM(bHc)
m ERIKB MR R DB D BRI (FREZR S0%IRE(E)
Iy RS 3 L & U5 = | [} N Fei H ; ; ; P
##lli CharaCterIStlcs '>>§ZEf?e?ﬁfﬁaétgggﬁﬁiﬂﬁéfisggl)ﬁ%p?rtﬁ?cﬁ%ggrﬁwggetg? s)hffmhc')t be constructed as guaranteed values. Frequency characteristics of sphencal magnet|c metal powder (PaCkmg denSIty ratio:50%)
@ 1) KRS A TRBYER 1 (a-2) BERR S 1 TRBYE U’ (b-1) KR I A TRBERER 1" (b-2) BERIR I A TIRBYE 1"
=B 1 7 High permeability =RiES A 7 High frequency 2 j—dh 2 b Bl — o
16 — Fe»S‘Si 16 — Fe-B.Si 5 [ e— Fe-B.Si 5 : Fe»S‘Si
100MHzEOR | #= UiEA . e il Rt e — e
100MHz type SHF band type g 12 = FeNiCo%B g 12 = FeNiCo%B g s = FeNiCo%B g s = FeNiCo%B
L 8 L2 8 ) L]
B EERSCHBVREME,. #EPT HFEICYZ  #ISHT  SUb6GHZE  100MHz — ESURET * ) e " e
Features-Applications /A XRINEE SLDENE OBENE SLPENE SEEWE AFT9 SV ESEEER 4 4 1 / 1
R 0 . . . . 0 . . . . 0 . . 0 . . .
1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000
Alﬁ)yﬁtﬁ) o Fe-Si-AR Fe-Si-A% RS (MH) RS (MH) ) RS (MH)
REEFI(A/m)
vl <300 <500 <800 <1200 <1200
== ] on
qu:]*ﬁ?ﬁ(/,[ m) ?ﬁ LFH:”? EP _ _ P l\o_ )( y y 1 _}beﬁ (Fe'CO'V)
Average particle dia. <50 <45 <30 <45 <30 SRS RrsrESm Permendur alloy (Fe-Co-V)
W P Features
R <10 <1.0 <12 <10 <12 i “
b aensity O—h DB UNLOBHRFEZELTVET,
Uniform and high-quality soft-magnetic characteristics
e
REEMg/m?) 6.9 6.9 6.9 6.9 6.9 7.3 7.8 7.7 BIEAERHED. EFHBEOR—ILE—2%F
DEEN High-performance electromagnets, pole pieces for electronic devices
» B M B R MR OB R D ER ST Y5 Characteristics

Frequency characteristics of permeability of soft magnetic flaky metal powder

= : " F5339—1ME Uniformity of chemical composition BEAF D —I%  Uniformity of magnetic property
EIiBHSEE 9 « 7 High permeability =EE S 4 7 High frequency LWLIBEH (I T3 %%M 6
as

Sanyo product 8
250 54 7A 10 H—947A 9 — T S0 —=@Es 17 [T T 0 — 10OMHED R " —100MHAE DR f" -3 ';r ) -~ J
200 ki 80 ey Lkl 5 ——mzuBm mzuam Al PO ~ _ _ m
== B 1 s e U 2 & | (EPMAICRBVAH) (EPMAICLBV4HT) =404
FREY i A\ 2 60 i 2" = ’ = | Compostion mapping Composition mapping = 1@ W
H N . / s H » Dap Sy by EPA by EPIA o}é— a
® 1% N g5 7\7 N LI o5 o :*  dflg ) S 4l
- L o It i i =X IE o
o ‘ e 0 il / i 4 EE ﬁ
1 10 100 1000 1 10 100 1000 1 10 100 1000 10000 1 10 100 1000 10000 1 0 100 1000 10000 1 [T 100 W00 10000 A > =5 ®
R (MHZ) FRE (MHz) FRE (MH2) AR (MH2) W) MERMH) e
e w 0
Eﬁﬁ_m’ﬁ(aﬁlﬁﬁ%’émsgvol.%ﬁiﬁbrcEiZO umo)m‘i—l i:(gﬁlﬁ‘é?;fomplex permeability was measured by magnetic sheets of 50vol.% metal powders with 70 um in thickness. %7 = — RS 3 LIRS (Y T5) SEstt
ERBHET A TAR—BOY Y TIVRERF L TH W FHAD T ERIIC TR T L. Type-A of high permeability is a special product and unavailable as a general sample. Please contact us. Annealing treated Sanyo product Cast
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SPM® series, series of P/M high speedgst$e$1 ' 4
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# v 4 ;:J e '-4(-5" i
'ﬁE Features
TAREREUART S A ZDEHEDE TRES N BH R ZEILAE T 3 A TN R éfﬁ RS
Ltt\ EPEOBLR/\( AERELET, A m@g”_{_‘g‘ HSUER, SR
High cleanliness P/M high speed steels are made of metal powder by combination of 50 :}‘%i: ,"f‘%a%:{&? 3::~ 4 ’a;
vacuum melting and inert gas atomization Ul L 2 " zé-u*'rg
OBMLE<. BE. HERLOBNTLET. | =% 4”@{?
- sh Mty £ 1
P/M high speed steels with excellent toughness, strength, and wear resistance 1% e
o
E ” e
% o T,
SKH5 1 (Cast and wrought € \ u"::;.‘
- SEEY )\ & high speed steel) 2 5?% 1
BT 8P 0\ &% o
ing di SKHS57 (Cast and wrought PO o oia s o Pt PR
(Cold working die steel) ;:ggy\arzhigisssgedwsrtce):%) N o u-'?buigj ;5}:--0‘3’0, (\5\1 e .,‘;Eb.-_n ‘Qf
R - MIEFELE R R Gl S A N
RARTERE p RS LT T HSEE L

Strength and wear resistance

a6l Alloys

=F ]

mEEE. aE0—)L. Y RUJb
SHHZS >0 Enold forging d|/eTJCold roll, Mandrel

YT R SBEEE. mEO—)b. SR F v 748, IR RS
SPM30 1.3 40 50 6.0 3.0 80 BAL Cuttingtool Cold forging die, Cold roll, Components for plastic extruding
injection molding machine

BRHITE. A0
SPM50 16 40 01 123 50 50 BAL BRI ool

EREYHIT B, Sfaail (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 AEBEER. AETE. &EEO—/)L(TUT Y b T+ —I V7 BIEO—)D)

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

BINIBR{F LB  Heat treatment conditions and hardness

2% | MEFUBEC) | BeEUESHRO) | MABECC) 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 25R1# Approx.25 1050~1200 540~600 60~68

SPM50 869j§80 28Ri# Approx.28 1150~1240 500~600 65~69

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

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

SPMV6 25R1%# Approx.25 1050~1190 500~580 62~67
YINME Physical constant

ae% HIEE(x 10/C) > 7% (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(20-200C) 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(20-2007C) 12.91(20-500C) 7.93 232

_

RA - RRUBESHIR Quenched and tempered hardness

SPM23 SPM30

70 70

2t {8 o=t *
g 66 g 687 \‘\ |

62

66 | .,/—0\.\ \.\O |
58 Zz - \ 1
54 sol \ ]
I * * ] * * * ] sl * * ] * * \’ | 58l * * ] * * * |

50
480 500 520 540 560 580 600 480 500 520 540 560 580 600 480 500 520 540 560 580 600
BRUBE (C.25%30) BER UIBE (C. 226%3E) R UIBE (C.25%3E)
@®1180C ®1150C ®1130C 1100C @1050C ®1220C ®1180C 1130C @1050C ©1240C ®1220C ®1200C 1180C @1150C

SPM60 - SPMR8 SPMV6
~ 72 _ 68 _ 70
2 _t 182 t g | -
£ 70 < 66 5 68
J - E J - J
¥ cs AN Bef o— 3 :§ E: B L ;
I \QIQA i . 66
66 62 - .
64| \. i 60| °/ 64
I M | & \o | - \. ]
62 58 62
60 ! ! ! ! ! ! 56 ! ! ! ! 60 ! ! ! ! !
480 500 520 540 560 580 600 480 500 520 540 560 480 500 520 540 560 580

BER UIBE (C. 224%3E) BER UIBE (C. 225%3E)

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

R UIBE (C.22/5%3)

©1220C ®1190C ©1160C @1130C ©®1200C ®1180C @1100C

- o - youdbe
— i i
Y vIVE—EE(E PumiaE T EEFEE MR
Charpy impact value Bending strength Wear resistance Corrosion resistance
| = % . : i R= J - f N X
HRUIBE | 525~575Cx60min  A.CX: HRUBE | 525~575Cx60min  A.CX3 o & . g
e s min ACX3  FERLMmE : 505 min 127 SoMa20 BEEE N AR
BBATK 108 20m /7 HBATI4XBX0nm /5200 (x109) Immersion test .
140 Test specimen:10R 2mm C-notchec 7000 Test span 20mm 100 400 1N,40°C-6hrs.
spm23 | 1 —s—SPM23(64HRC) SPM23
—ehM30 ——SPM30(65HRC) 3 | =
120 6000 A | —=—sPms0(68HRC) / ] EsPm30 _
——SRM60 | 5‘*\ ] —#—SPM60(70HRC) ~ W sPMRs
€ SPMR8 _ € SPMR8(64HRC) £ 300
§ 100 PM g 5000 = Sl \: £ —e—SPMV6(66HRC) f 3
3 ] = A 1 E 1.0 KH57(67HRC) K ® |
Sig 80 ® 4000 L g =
] S i 3 ©
28 G e C % 200
) @ 3000 5 - oa
£y s s & ot
2 — 2 o 8
Sxw| | ——— 3 2000 ! 3= ;7 — °©
53 — ——SPM30
© —— ——SPM50 3 — 100
» e sim ]
~—_ 1000 SPMRE
T~ SPMVE
R R T O 5T 5 6T 65 65 &7 69 7T 7 00l & o1 0 70 00
. g BRR 4 4 4
BE  (ro) BE  (ire) FRESERE () HCI i R e,
Hardness Hardness Sliding speed
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SPM® X series, nitrided P/M hrgh speed steel Y & i . g’ yt ’ L P SPC®5 a high corrosion and wear re
¥ Features =LY (R BHHE 7 v 7) R Features
OB ARSI CH B S OEBIATL. FrnEs c—psea. cnicsy G OBBATRIET HTENTERD > LBRF—BI OLESE, BEERETEART b

THEEFEME, SIS LS BTl T T, 4 AR A ZDEHEDE TEES NS BYFEBILRL T 5 T L TRELFT, o e oo P e

Homogeneous nitriding is accomplished by using nitrided powder for solidified compaction. High-carbon-high-chromium-steel that cannot be produced by casting process can be made by the g2 @

Nitrided P/M high-speed steel has excellent wear and seizure resistance. P/M route from powder made by vacuum melting and inert gas atomization. o% a%‘\

7

OMMHTRERZBILYPZATLE S ED IR RIEYPDHDBEMR/NA ALV DFEMEZIR. T O SUS440C ROMBMHS K OMEFEMEZXBICHELLFLLSEGE IR T, J SKD11 %,SC/c»}

BDEFmtZEMULET, The corrosion and wear resistance of AlSI 440C have been extensively improved in this newly §% ©

Nitrided P/M high-speed steel with fine carbonitrides accomplishes longer tool life than standard developed alloy. ;%

P/M high speed steel with only carbides. 2

EIZRE Applications Tsusmoc
Carbides
a%fl Alloys BFPaATE. SERETRMITIE. MR - MEEO—/IL. Fy/N—FA17. AvI— & Ek—REt{bn (R
Large primary carbide in cast material
HRFERR T U1 —B&0V U VT —% e

e%g ﬁE . . . . . . Corros@ﬁl&stance i H%h
Alloys FEERES Applications Electronic components dies, reinforced plastic molds, corrosion and wear resistant rolls, chopper
knives, blades, screws and barrels in injection molding machines
pMxaN  BHED'E < THEEREMEIC B ENTTRIERR/ \A R AERESE. RSV F BB SRR, 2 v 59— Na D%ﬂﬁt M/crostructure
High toughness and excellent wear resistance Cold forging die, Punch, Precision molding dies & Slitting blades . : :
FYvy - Y
spvixsN  COETIIL.ERIMIZTI LS LISt/ \ A 2 P TS, AREESm. A0 —U {b2/i5 Chemical compositions
Applicable for high speed cutting by cobalt added Cutting tool, Cold forging die, Cold roll cos
SPMX6N Alternative to cemented carbide with 70HRC of the maximum High speed deep cutting tool, Various dies 4 +a
hardness (Alternative to cemented carbide) A AR e el ]
SPC5 SPC5 SUS440C (8 &H) ok,
-3 gy 1%7&1(1!1_150'C><8min0.Q FAN: 1_030C><30mmOtQ
Eﬂﬂii*ﬁ:c‘:ﬁia\' Heat treatment conditions and hardness B o B
gt e s =1 empering empering
Alloys Annealing temperature Annealed hardness Quenchlng temperature Tempering temperature Quenched and tempered hardness
SPMX4N 860~880 228 Approx.22 1130~1220 500~580 55~67 =F ] B UIRE(C) | B E LEES (HRB) HRABE(C) BMRUBE(C) |BANERUES(HRC)
SPMX5N 860~880 2581144 Approx.25 1130~1220 500~600 60~67 Alloys Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness
SPMX6N 860~880 3971% Approx.39 1130~1220 500~600 65~71 SPC5 860~890 <102 1050~1150 150~570 54~62

& Physical tant
YME(E Physical constan A - BREUESHES Y v L E—EEE MHEEFE 1%

FA = -6 /% ~ " - 3
#WERE(X10°/C) teE(g/cc) ¥ J%(GPa) Quenched and tempered hardness ~ Charpy impact value Wear resistance
Coefficient of linear expansion Specific gravity Modulus of longitudinal elasticity ©
65—/, r T T . ; T T 350 i i
X N | HERMIR10R 2mm C/vF =
SPMX4N 1 229(20'200 C) 1 370(20'500 C) 803 222 &L\ ‘)\' | 45| Test specimen:1 Orgl"gmm é-notched 300 I Stairﬁ;—ﬁg%;;;sﬁtgzteel i
o c SUJ2 (58HRC)
SPMX5N 11.85(20-2007C) 13.20(20-500C) 8.05 227 e Wl L @3RS |
250 |- |
SPMX6N 10.63(20-2007C) 11.79(20-500C) 8.37 249 L \\'\\ 1 = - | |
s ® E 200
g % S N | P
o+ e — O /E= H z T (e} ]
RA - BRUES  Quenched and tempered hardness YvIVE—EERE Charpy impact value , J\L/EE\D/ ] sz Smol o s ]
2 gy oE HRC D - 1
7 —m— SPMX4N 1220°C 3 SURH: 10X 10X55L 10RC v F oH b Eé 575 2 oo|
O = Test i 3 =
20 e 10 3w it o L1 B f 7 suw |
I | 53 10R 2mm C-notched 2 50| /O/ ©6HRC) |
= g9 e SPMXSN 1220°C i \ * T 1o ° L = e
gg 67 ceedess 1150C B 20 —e— 1050CX30min X 15 0 : — = L ]
S ﬁ 2; ~—&—SPMX6N 1220C %@ s =a= SNy ] 10 0 ® R Eﬁgl R
© -
ER S I By SPMXAN 4 —e—  1150CX5min Stress cycles NV
) o=
59
a 57 vr 5 SPIEN FRAEFERE  Nishihara-type wear test
o 2 351 L HEH~%  Specimen dimension: ¢ 30% 10t
e " o SPMXEN el 200 300 w0 ) 500 ] SPCS SPC5 SKD11  SUS440C BE Load 80Ks(843N) a0 . .
450 500 550 600 650 55 60 65 70 % mﬁbiﬁg (Cx1h A.C.x2) éﬁllé\n%nﬁ‘g '9mperam791 os0e 11808 10%0¢ 10s0C %%gﬁbygggir %ﬁg?)\;‘%y;lo%srol)Degowégf?%cgmt}r?y
IR (C. 1hr A.C.x3m@) OvZ % )UEES (HRC) Tempering temperature BRUEE 2000 S0C 2000 S00C 200T 500C 1800 #FH  Mating material: SUJ2(B0HRC. ¢ 30X 61)
i ui
Tempering temperature Hardness
— H H - I3
YRS  Bending strength THEEFENE Wear resistance &MY Corrosion resistance
(x109)
6000 BURH: 4x8X40L 2/£2/20L 100 1BFH: SCM420(86HRB) _ 4.0 StERR
5000 h“-\‘-‘-“ I?(S&tl ipzteoclesS:n 20mm g@%’g'&gm o m Test condition
= Final load © S BE 1 10%KER
%o’re \ 8 E EEEERE: 200m c= @30 Concentration: 10% aqueous solution
o 4000 S 10 Sliding distance &§2 m > SRR 1 25°C
2 é - —_ 55 e 3 % g Temperature: 25 C
E}m 3000 g £ Lubrication: Dry %‘_ g3 SEEER - 24hr
S o =] 2.0 Immersion time: 24hr
Sk ——— SPMX4N = —4— SPMX4N (66HRC) oo T2
g gE S5 R
@ R & SPMX5N (66HRC) 2 pas WSKD11
1000 SPMXSN s i ( ) & g 1.0 WSPC5 (200°CHERL 200 tempering)
~#— SPMX6N (70HRC) %) SPC5 (500CHERL 500C tempering)
0 ——— SPMX6N 0.01 msus440C
55 60 65 70 75 0.01 0.1 1.0 10 e SPM23 (64HRC) 0 — = e WSKH51
Ov 2779 xJLEES (HRC) EEEGERAE (M/s) HZEOA A i
Hardness e
Sliding speed
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~ e | | % -,' ] T -l & * a " 2 a ¥
P o A ' o # 5 ] . " ; - . g ¥ " !
I “ ~ = F ~ - - y ’ g 55- L b L 1 b
] - r : » / r 4 l . - = P = : = "'& - }‘- 5 | B s B % i B - 4':.-“‘. y :
Co-based alloy manufactured by powder metallurgy method o > g 0 ) Ryl A
! i Ol ey . = 4 L' " 4
_y N ra - £ = i 1_§ L b & T
WRBRBHAICKVBELZONIL BRI  Properties of P/M hot extruded Co-based alloy PS1205BIES PS120DmiEEFEE
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Bi-metallic P/M Materials
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B3R Features

Bi-metallic materlals are fully and metallurgically bonded.

OR4DEEDHEGENTRETT .
A variety of alloy combinations is possible.
OBHBFUAEY CREHER. RREONEICBSDEEEZTI Sy METEET,

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.

OC#NIEBDI Sy MEPBHICTEXT,

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

8h&HE Manufacturing processes
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Vacuum induction melting
and inert gas atomizing
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Bi-metallic bonding
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Bi-metallic P/M materials
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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 3 - T 12 | T672-8677 EERIERHERERXSE3007
# K 5 # | TEL(079)235-6026 FAX(079)233-0360
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#8 | TEL(03)6800-4713 FAX(03)6800-4701
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% & | 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 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/
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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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Any part of this publication shall not be reproduced without authorization.
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