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

SR
Industrial Machinery
3DFV VI —ER
3D printing et . ﬁgf’é‘_ﬁ
EHEE - AVN—bhT Y TETE Thermal spraying,

i

LI

Mobile Phone, Smartphone Cutting tools Arc welding
BHERIRIRE SHERASAR T U 2 —
Electro-magnetic wave absorber , Screws for injection
xE. VY molding machine
(== 3 . . )
N—=RF4 2T e\ Y3V RE-ZVD
[/ Home electronics, PC, HDD \.. i Shot peening
ANYIUVTI=5y S
Sputtering targets
=it

Battery materials

BAEA

AR in

edge technology

e - FE
Aerospace
3DTVU VI —iER
3D printing

BEE
Auto mobiles
EGRI—5—

EGR cooler
IVIVNILD
Engine valves

EZiREs

Heat exchangers

Magnetic materials
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MEFERDORAHREN SHEIRIBICEDE T, SEITRBHE TRO SNDEMEEMEIZIRE L TVE T,
LLIBHESIDEBMAS KOMAREREBH, AsE. /NI UyI9—5y 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.

RFEBINT C K > TR G ZRE L TWLE T,

ERLVAREICERIN. 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

a5THE

Manufacturing processes

PORERBIR

Spherical metal powders

3DV VY —HERHR
NOVASHAPE®> 1J—X

NOVASHAPE® series, metal powders for 3D printing

B : .
ANy U T AR

Sputtering Targets

ETHH2
/A X2 — N/RFID Wik — A
RELME TR

Flaky softmagnetic metal powders

B3
BOABLE DR /
e 1—=ILEE

Spherical magnetic metal powders / Permendur alloy

MAR/N\A 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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Vacuum induction melting and inert gas atomizing

BRIER
Molten metal

[AR7 ~<1X]
Gas atomizing

— BERIP
Melting
furnace

BRI R
Atomizing gas

T a4 R
7 AR

Disk atomizing

BRIEE
Molten metal

— RA
Fine droplet

O« X7
Rotating disc

J

f DR \

Classification

{xAssla

Facilities

[551 T45] Plant?
HRT b<AH—
Gas atomizers
©2,000Kg//\wF X1
® 300Kg//\wFX1
® 30Kg//NwFX1
° 2Kg/ N F X1
FARIT NIAY—
Disk atomizer
° 5Kg//\w F X1

[52 T45] Plant2
HAT b4 -
Gas atomizers
® 200Kg//\wFx1
® 50Kg//NwFX1
FURIT MIA Y~
Disk atomizer
e 30Kg//NwF X1

777/

OBEZBRENEUARAT b A XADEGHE T, BER CENEREBNRZRELET,
High-purity metal powders with low oxygen levels by using a combination of vacuum melting and inert gas atomization are produced.

OR/IFBPTZIVZZOA, FIVREDEUTRZSHI 2GEHEH. LHHDEBMERDEEICHHLET,
A variety of alloy powders including a customized design and/or active elements such as rare earth, Al and Ti can be provided.
OBEZBBDARAT b A X5&fEE U TIFEFREARDFUMEE 13D 2 b7 bYA= ([THRA TEHBRP - N BERE L.
EE@NS/NAOY ~OFUE - BEFTHRUE I,

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 REZFRRDIRICK ) . Z—RICIHUTEREDRICHMULED .

Alloy powders with various kinds of powder size distribution can be provided by using mechanical and/or air classification.

ORBDOYMRMFEEMZER L. BREDH RN EZE MV ULET,

High-quality powder metallurgy products can be provided through our original powder consolidation technologies.
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Powder encapsulation
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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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l Heat treatment '
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Metal powders

IRIR#DZR  Spherical metal powders )
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Flaky metal powders
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Hot extruded products
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Round bar/tube  Bi-metallic P/M materials
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HIP&

HIP products
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Round bar Flat plate

2Ny I TI—5y hMF
Sputtering targets J
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Spherical metal powders

Y$E Features

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

OFTEPVIVZIZOA, FIVREDFUTHZZEIT 202 HEBH. 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
OBZBMDART b1 X fHE UTIFEFRBRAMDIFNEE RS 2 b7 bRATF—ITHR. % o EENEAEL ;
ot - ERHEREL. BESHN SOy ~ORME - BRECHHLET. o FHETENEL e e 7N
Sanyo can satisfy individual customer requirements for production volumes from small-lot (a few ——prr Fe& _ E e
kg) trial to mass production up to a few ton levels. Fe-based alloys S e
T A k. — — 2 ek - o (R - BiESE 1.3C-4Cr-5Mo-3V-6W-
Off:ﬁf/?gf sﬁfij\l a/ﬁh\/ﬁﬁgtfl[n ji:ze) ;eq]ireiénﬁtCZf:grgrn?:;nfarlaoLrJ?ihrico)w classification ¢ EHEREROAHUD L) S0 el aCerstomsieliece
i : o EEERE (AL T ZSCHEDOSSEN T 5E
SPM60 Fe-2.3C-4Cr-7Mo-6.5V-6.5W-10Co
FIRRE Applications
PST-S Fe-Si-Al
g BE fEFaE N N
Applications Features Example of products SHLINIES0Er NSO
N ‘ : 80Ni-20Cr  Ni-20Cr
REBIRAM TREIECEN. N OERBEEESVCH. BEREMEVEWN SRR D
PTA NERT, Ffc. \\;ﬁﬁ%%ﬁmﬁ(f—ﬁﬁ UIc@iBE2EMRCHBIcH. AT —ILREDDIR 95Nii-5Al Ni-5Al
TS RS VWRIFGARMESNE T,
: This high - quality spherical metal powder is characterized by excellent flowability and high : PHC276 Ni-16Cr-16Mo-3.5W-6.5Fe
FlEsie U ETEE 2 el ing 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 .
s dizddlliy accommodates extremely thin deposition. That allows low oxygen and less defect spray- PI1625 Ni-22Cr-9Mo-4Nb
deposit.
PI718 Ni-20Cr-3Mo-5Nb-FeTiAl
\'_h‘ SR Y o3 S\, A5 N = BB T R
- e e o oy PIIIEC  N-17Cr-38-45-0.7C-2Mo-3C:
. X WabILty I {187 | y - I s Y i N
Thermal spraying facilitating efficient spraying. NIEEBMEEE i i
Ni-based self  PCY6 Ni-15Cr-3B-45i-0.7C-3Fe
-fluxing alloys
MEECENTSY . BERICEVHMRAIGHENMEOSNET T, i, SEEDHR PCY4 Ni-7.5Cr-1.5B-3.55i-0.3C-2Fe
3DFUVI— BEA DL BFRERSBMEOSNFT.
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 SORBBEN S, FBREXBEICERL VDT EN
55 SRIFFESENESNET. 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 Co0-0.27C-3Ni-27Cr-5Mo
Hip BRRMATHD I, FEBENE. HP ROBIIMITT, &, BREAR Cobasedalloys  pgos5 Co-10Ni-20Cr-15W
TR LIcR CH B, BH2ED HIP EANMESNE T,
Ll zalez 2y PS32 Co-1.9C-23Ni-26Cr-12W
Mioit EesiEric prassi The spherical powder with higher packing density minimizes distortion after HIPing. Powder : o-1. I r
P g with extremely low oxygen content produces high - clean HIPed products. SESEIE DI Hot - olling finish rolls
PA995 Co-32Ni-21Cr-8Al-0.6Y
MIM RRMTHBIcH. N VI—DDBTEOE L BICTHEREDRERRESMES (ol T« I 1
o % e PA962 Ni-22Cr-10AL-1Y
(SRR nee & =
e Spherical powder requires only a minimum amount of binder and allows the production of ‘;-,__J"'f_ N
J g molded parts with precise dimensions. YRS Precisiel components SUPER SHOT #5553 (FeCrB)
" e R ERAS o
HRIRMTO DMK T CH DI, HLBYRBEEENR. 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  #¥E5&==(NiCrMoB)

CHRLEICKY . ERUADEEERED ICENBUR T HABELE T THBRGE TS,

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

ISR

Applications

PTA.L—8'—=2J 5w R.i&5. 3D. MIM

PTA
3D

PTA.L—85'—=25 v R HIP

PTA.L—HY'—J5 v R HIP,
YavhkeE—-z=Zvo

PTA.L—85'—=25 v R HIP
15T 9D A, s

PTA. /&5t

bt D)

a5

PTA. /&5

558

3558

PTA.L—8'—=2T5 v R854 3D.HIP
PTA.L—8—25 v R.3D.HIP
PTA.B5¢

B85 HIP

B

PTA.HIP

PTA.L—H'—=2035 v R HIP
PTA.L—85'—=2J5w R.HIP
PTA.L—H'—=2J5w R.HIP

PTA

PTA.HIP.&5¢

LR

Equivalent materials

SUS316L
SUS309L

SUS630

SKH40

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

IO ML,
menElcEne - - 4
o - SEERRENER FRRA Y — S HRT NRA DR OFARE]

PBFATR

B MEBREERE

ﬁﬁ?ﬁt"tﬁ?fi"‘
SRIE
ﬁﬁ*ﬂ‘\‘ ftb

Xig
CTRFvVERE
- MCT225
(Nikontt&y)

Inconel71 BLH,HSGJ CoEHaRERMAD

HER R AR RS PIBRRFEEEHTHI

FRE7hIAY—

[EE1T13] [552T37])
2,000kg/ /\wF x1  200kg/ /\wF X1
300kg/ /VwF X1 50kg/ \wF X1
30kg/ NwF X1
2kg/ IN\wF X1
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wo SBEREILE T,
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4R Features

OBEZBRENEMEART b A XK ERS NI BER CRMUEBIRREBHEZ3DTY

S—HAELTEAT IEICKY,. TROXUY MBUET,

OEROAAEN DR SHEDRMFMZRARICHET S LN TIRE

OREMECENTHY . BERICSVHFREGHERENEOSNS

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.

OQINBLT SR AF—DIEABICK . 3D FU VI —RICEUcBEMD DRFTHECIHBHTEET,

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

suitable for 3D printers.

a6l Alloys

BEEHIC BT DB DERYFIE

O SR DBE (SR T ORI ZHIE)

O EHE(BRIL I & AR

OEEBM(RF—IPLU—FTHERD
TENE)

AUy X!

LLFE4SFREER D
REESR - IRRAR 7 b~ 1 XK

O IR TRENE(CEBNFTERENFL)
o KEER. EFFE

aE% HR FHRY &
Alloys Features Compositions Applications

pss3tel  IMEME

High corrosion resistance

Fe& PSS630 SR S8E
Fe-based alloys High corrosion resistance and strength
QM300 SRR S5

(RIWI—-IVTH) High strength and high toughness

Aloy C276  TBMNETE

Excellent Corrosion Resistance

NiE MBI L1 - HRRE
: Alloy X Oxidation resistance and
Ni-based alloys high-temperature strength
=R SRk
PI718 High-temperature strength and

high corrosion resistance

b R B
High corrosion resistance and strength
Co&
Co-based alloys L .
SR - BEHRE
CoCrMo High corrosion resistance and
high fatigue strength
cus R R B, S
a3 High strength, Electric conductivity and
Cu-based alloys Manufacture ability

CHRLICKY . EEMADEEEEDICENB LR T HAELETTHEHGE 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

developed alloy

MR G

Corrosion-resistant components

MR &k - MR
Corrosion-resistant components
and molds

Eiratit]
Molds

MR G

Corrosion-resistant components

SmaiiA

Heat-resistant material

Pl R

Turbine and aircraft components

M R M AR5

Corrosion- and heat-resistant

ANIBFH

Artificial bones

BEKIAI.e—b2 T

Induction coil. Heat sink
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- NOVASHAPE®series, metal powders fPr 3D printin, 4
i i e 3 e ‘f
— o= — -~W B~ QY =4
< MiBIRMEILY & T 5EHE 3D AREOSH> R L ot e o Bl oty o :
o - & . iginal alloy for dieamd mold with excellent tl ductivi ili
Futures of alloy powder for additive manufacturing such as special developed materials. ' ’ ' ' e conduyang 5D Mo
_ ) 3DV VI —([C & B SR AMOAIERT T EERMI Positioning and examples of 3D printed mold
s BREMAEIFNIEFBESE (P1718.PI939) Ni-based alloy for parts using at elevated temperature. g ; i i .
RAD7188%. BICESRECENI398865 (VT v 4+ - ©S-MEC®40D®)
. . . © -
Sanyo can provide not only PI718 powder but also PI939 powder with high strength at elevated temperature. 401 sN-?l}/;égﬁ':)ED SRl R
Mechanical Properties at room temperature | Mechanical Properties at elevated temperature 3 L ‘ | ; w
S 235 ~ ad S{Zp/8mT
_ siRsaE | 02%mAh | @y | sumaE | o.2%mn | w0 £ N Novasisec: Pl B BB
Tensile strength | Yield Strength | Elongation | Tensile strength | Yield Strength | Elongation EE S ~ : ~ L ?
NCF7183%#  >1280MPa >1035MPa  >12% : : : S22 \  pummes -
H é \ Sanyo-developed alloy
Lt PI7185&fE  1410MPa 1280MPa 19% 1155MPa  1043MPa 1% 52, AUTEID N e NOVASHAPE® et A CERAR
#E SKBOLTD [k it comentionl SMEC®24M ATHEIH
3t PI939iEMAE  1165MPa 858MPa 12% 1017MPa  757MPa 4% ' £ rotwortooeat Y 4 \ maa
—u PN
—v T LEBSE (P1718) 20+ YNI—IVTED 55
Ni-based super alloy (P1718) ERBRLAL -1 = 7,{,1‘;,13;";;&?“ A
- 2R IFFeE &R (QM300.CoT7 V=TIV I—I VT LittBaHMN. QD6 1) e > © S-MEC* 24M 3R
Alloy steel for die tools (QM300, Co-free Maraging steel [Developed alloy], QD61) 1> TR (RBISHZBIAE)  Moldability > Example of mold =
FLF v I\ﬁb‘_%ﬁﬂ@t?%’:?ﬁ%ﬁlﬁﬂﬁﬂ7)bI—9“‘/7‘ﬂﬁﬂ#%iﬁ#%%‘@cyé?[ﬂircﬁﬁ%ﬂﬁﬁ&‘0)54 VTPV ERESETVET,
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.
Tensle strength | Yield Strength | Elongation ]| Hardness Microstructure bt Tt eclion - 40D and S-MEC®34D powders for hot work tool steel with excellent thermal conductivity and moldability.
-_—Lﬂi QM300 L, W g00CHmEE [S-MEC®40D] ¥FESLNLORMEERZRE x40W/ (M-K),SKD610D¥I1.715
. ﬁﬂéﬁs_ ST F—— - ; Solution treatment Highest level of thermal conductivity 340 W/(m-K), approx. 1.7 times that of SKD61.
Bulldinc/?gggal of A 480t°C EI?IJJ [S-MEC®34D] &EFFES EMssflillc L BHOFTHOERIC KL O 180DARLER ZRE
ging treatment SKD6 1D 1. ABEDERHEEEZRIER *EA34W /(m-K)
» o WA U Y FIL s \ :
'_—Ll?i\g%%J BYES e ERARDIFME (R—2 7L — MIIE180°C)  Characteristics of 3D printed mold (baseplate at 180°7C)
Buildjﬁ\a/terial of 1950MPa 1770MPa 4% 53HRC Sanyo’s original NIVI—I2 T8 (QM300)
Corren Maraging heat treatment Maraging steel (QM300) AnE= RRESH—T vV E—EE(E
condition e e —— 50 5 100
=it o U= LB AR 15 | s® Tl @ MMMUF
R (54 DA NISER ) E :::'o:t:g:. g sl
E g ﬁtmrnw%wf_as) 1574MPa 1490MPa  10.1%  46HRC Sanyo's original heat s ¥ g 89 4 e *
eat treatment for treatment condition 5 20 —e— S-MEC®40D E i ~~ o
die cast molds) for die cast molds id " ® - 2%‘2%@34'3 ¥ 122%5%28 é ) S('ém%??
" ; & ° > T ® S-MEC"40D
gt 1030°CHEA. , o AT IYIE| | SomnACKE g8 o SHECAD
Y=z i | 5
. : Quench . 0 00 40 600 EWEE 400 500 600 700 42 44 46 48 50 52
B(u;lgljn\a;egag;g%ﬂ 1670MPa  1480MPa 7% 49HRC I — S A AEEE (C) BEERER (C) B (HRC)
Small specimen only Temper CooU—xII—I T
CUBS (44 BASESE) Co-free Maraging steel
e CLUo FIFEHI) Cu based alloy (Sanyo’s original Alloy) - g j— s
BE. 3DERHE#ECUIC DOV T ISR EBRIGERZMITE DL SER(L UIcRRNE - rS-MEC&24MJ : '%gME%EE?%C()j U=V T—IY TR~
Pure Cupper is difficult to adapt for additive manufacturing. Sanyo developed Cu based alloy achieving with high SMECH24M Cofree maraging steel powder with high thermal conductivity.
electrical conductivity and good additive manufacturing ability. ® N
100 [S-MEC®24M] VJI/I—_y‘/ﬂ__ﬂﬂG)_#:%E'C“Eé{EEFi%Cd:Uiﬁﬁ?i&"ﬁ@a\‘h“.‘ﬁ@mHRCt{E(iﬁﬁ?Eﬂﬂ’&@i&
SR T 0 | smcem bl ot
Mechanical Properties at room temperature |Etectrical conductivty [ R R S C Y rs del I ﬁ%m{ﬁq—é@%t%ﬁ: CHO&%Z%D 1d) lead d
- gc RIS 1 ow hardness as build) leads to avoidance of cracking during 3D printing.
SI3R3EE | 0.2%MA) | {8 IACS S otigh conducty ([l No addition of the specified chemical substance Co. B = privine
Tensile strength | Yield Strength ] Elongation e CEEE-FEES 1
1!]3 2 @High density and h- %1 0 N o
He 7o high strength type SRR DIFME (R—2 FL— MIIE#40C)  Characteristics of 3D printed mold (baseplate at 40°C)
C1020 ##& >195MPa — >20% 100% l{ugg
g e BRER (ZE) EEESh—7 IvILlE—EEE SIERYFIE
EEEXR #HT condition of ®and®:1073K-5hr 30 55
”%2%9470 250MPa  150MPa  23% 88% 50 Cu® o< °
PHIAS 100 200 300 400 35 50 I-IVIH
E—— W (B3 T /MPa) Cu based alloy En 2 g |\ 3y ’
EREY Tensile strength (MPa) S 4 3 I-IVIH 815
ﬁﬂ21$ 350MPa 100MPa 28% 84% . (\tﬁ%@ﬁg,{j . ﬂm@!ﬁlig%']@g?ﬂ . % 15 g 0 % 60 P \\J\ é
gh conductivity type:Almost 90% of the conductivity of pure copper g@ 10 ﬁ & @ . -
@ CRER ARy (T W01 SERORMR & 5 Q3 Jop @ e —
igh density and high strength type:1.5 ti t h 2 Y
« CoCrMo&$(C0o-28Cr-6Mo) Cobalt-Chromium-Molybdenum Alloy S e e e e oL : Tl e @
EEHRE U Tl T SRR £, SRERREIER 307U > 5 —tke LTRMIL RSRS8O sRisAC| ; 2 TSRS 8 I rept 8
. R 3, | ® W S
CoCrMo alloy powder has domestic pharmaceutical approval for dental equipment produced by additive manufacturing process. @E é? R e w0 =0 60 &0 042.5'\22(: 24’:/‘6 2mr2\:/ﬁso ) ‘I\S %’S g % ZS %’S ‘%
MR T AT TR =) (0T, SHEOEERRERES (FRES = ' i § NN R0
*IDS Co.I.LtdE,(Loc:ted \’nj‘r—okyo) has obgaijaef\ina)ce(uﬂgapp%vjif?aﬁ?pﬁc%r% derE\He%ufgnE\t( ?(Dbﬁ-q 301 OOBZXOO] 37OOO)J = 8 : : Hg};jj/mg(C) Djale”JﬁE_J (HRC) § 8 : " E 8 " "
9

10
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YR Features

OHEZBMR / REMEHRT A XTRE T 2B 2B il CBILA BEHR=——R
FEBHTECRY, MR TR HOBL I~y MEREELET. ST GRS e R ey —oros B EE RN S —5y k. %
Metal powder manufactured by vacuum induction melting / inert gas Procms Co mapping Fe mapping B mapping 2 S EENTRITH AN <5 —13 1818

ME5NET,

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

atomization with Sanyo’s original technology provides superior sputtering — Y
targets with fine microstructure and high compositional homogeneity. “
ORBERBRELRERMZRAL. BBEDY—5 v b eRHULET,

High density targets are produced by using suitable consolidation process.

[SEA R SuSHl

Material Design Technology Manufacturing Technology e
(B D (4 - = =) ) N A (= | =1 R ) Sanyo’s target
OHBOMMEICKDEP T FILEFHEET. BERICBITIEEMGLICE BT R AR T T A X
BmuUEI, Vacuum induction melting /
inert gas atomization
Sanyo’s targets contribute to the improvement of customer’s productivity by aEaREt HRESTETL R
high PTF conversion and high toughness with fine microstructure. Alloy design Hot isostatic pressing
OF , e s e M | _ HEfEERS BEESLUR
e % Co®. Ni &, Cr RO ESBEBTIHOEREN G . B Microstructure design Ultra high pressing
BO- -G U B2 ERRE LIBRTEET, EAE WAL
. . Microstructure control N\achim‘ng
Various compositions such as Fe-based,Co-based, Ni-based and Cr-based R Fr A b
alloy, have been delivered with Sanyo’s unique material design, to meet mJBZ;d'_‘fn;7 Cast target
customer’s requests. 4 J \ J

200pm

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

BEFROHARZEYR—NUET Sanyo supports customers’ developments.
GETF—IDFEARICELY. 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

=5y NBEERIE Material list

25 ‘ ‘ ‘
iny 717 s = = =
HDD X 5 1 77 Fi& BEAN Y FR.MRAMHAE d—5F« VIO BiE f 12 oL — SHRE
For HDD-media For magnetic heads & MRAM For coating 20 —
= | W'l? Magnetic property
Cr/Ti Co/Zr/Nb Co/Fe/B Ta alloys Ti/Al 15 —0—o *FaU— ““ Curie point
i : ©) p
Ni/Ta Co/Fe/Zr/Nb Co/Fe Tb alloys Ti/B = . 20B ‘//://——:?’__‘ n’ﬁnEE{L’.umE Crystallization temperature
Co/W Co/Fe/Ta/Mo Co Fe/Si/Al Al/Cr & 10 25B o T
Ni/W Co/Fe/B Ni/Fe BEXED Electric resistance
-30B 20B10Ta 1
Ni/Fe/W 5 l/.'/—.§- ﬂﬁ?{ﬁ'ri Corrosion resistance
+ i %Wﬁ'ﬁ Mecanical properties
0 ‘ ‘ ‘
. V—— } 0 25 50 75 100
=5y NRETIE Target manufacturing process CoFelt [Fe/ (Fe-+Co)]
O EZEMR. FEMART hYA R K BB . L ) . o
High purity is obtained by vacuum induction melting / inert gas atomization BEROEEMRLICERUFT 55/7}/0 contributes to customers p/’OdUCl‘IVIf}’ /mprovement
® EEL BRI O C & 2 ST HEBOMMLICKY . & PTF (L &EEIMH(L R&D acceleration by utilizing Sanyo's materials data
High density is obtained by suitable consolidation process. 30
5 =PTF
AR7 bRA R BEET L2 BHIIT & K517 20 e
Gas atomizing Ultra high pressing Machining & bonding g
E
10 FrRA b
BREE 4_ BERIE Cast targ:ltl:I .
Molten metal Melting furnace
0
B2 —+ 0 =t
omizing gas = =] =]
ﬂm N P LR
300 anyo targe!

R mESLR

Temperature & Pressure

Bending strength
N
S
S

HufrsRE (MPa)

100 FrAbam
Cast target -
0
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YR Features

ERIREE R RSLAP (FOAFILI7) BRNE SEM images
: ) Application Example (Toroidal core) KRS A T FeCr BERERS A FeCrR
Spherical magnetic metal powders

OBZBEENEEART b4 XICKIBEICHAFIES NI, KR, SiEHFRZRTINL
TR EICKY., BBE. &7 ART MNZEH I DHWMERTHRZEELE T,

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

B, ERERMICEDEIERmTMARERELE T,

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

¥R Features

OA VI TIVABROSHRULZERIRLE T,
Higher performance of inductance parts

FISRE Applications

BEA VI I IVRERB. /A XXRD

Inductance parts, Noise suppressors

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

Py B3 ZNZNORRNBSEETH Y WBOWH R g .
¥ Characteristics —*TROBHES TNENOREOBEEETS L MEOKIEERIT 3 LOTHBYEUA

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

BET7 1 T LOESREIRS & BAMKE Operating frequencies and applicable powders ﬁﬂ*”%??ﬂ‘g HE VB A Fine powder type (-25um) | E#EKIEI 4T  Standard powder type (-106 m)
. . 3 o o
wrors T L satuation agneic (=] ?t“y) wigna/m | motEpm [5y7eaMgm) | REnem | segpm | 7emmem)
! e\t vit ticle diamet t ticle diamet i
o [ BRI ] Y oercivity verage particle diameter Tap density oercivity verage particle diameter Tap density
fEp PST-S(FeSiAl) 1.0 6.9 220%1 45 180%1 5.1
e HF®ICS7 599538 5y PST-SHT(FeSiAl 10 6.9 16%1 44 16%1 48
— v pE:iin] = edl d 5 & e E
(RFHF) [ RFIDARF#K 1 I G ¢~ S
| [ BEES A TR FH*] Fe-3Si 1.9 7.7 58031 o0 48 390%1 S 5.2
s = ~ =
—wmmﬂ‘u—‘ € SCHE | mmis FeNiCoFA 17 8.0 6400%2 5.2 6200%2 57
BU" (EER) s T s |CESUER) . .
A XY~ [ BBHES | TREHE | [GH zﬁ;;g] [,E,E],&g,(j’] FeCri 1.1 7.4 17000%2 5.0 13000%2 5.0
L ‘ | [ ] FEaE | L | FERE FeNiCoXB 09 8.1 17000%2 49 18000%2 5.4
100kHz TMHzZ 10MHz 100MHzZ 1GHz 10GHz 100GHz . . _ - . .
¥ 1 HCX—9 — %2 VSM(bHO)ICTHIE Measured by %1 Hc-meter, %2 VSM(bHc)
u ERIKBLMERY R DB D BRI (FRESR S0%IRE(H)
it = TROBIER, TN ENORRNEEEETH Y. U e DESTN isti - i - ity ratio:50%
#§'E CharaCterIStlcs ?g}ﬁweaot)e?hrﬁtgdétg b:llc?\a\ﬁeipa;]egeniﬂt_yg?afp%pgﬁ?gfﬁggﬁggetg? s)hfﬁwf;t be constructed as guaranteed values. Frequency characteristics of sphencal magnetlc metal powder (PaCkmg denSIty ratio:50%)
(a-1) VKRS FRIBHIE 1° (a-2) BERIR S | FHBHE 1° (b-1) VKRS | T BRI 1 (b-2) EEEHIE S - T B 1"
SiBEER I 1 7 High permeability ERiES A 7 High frequency 2 . & b Bl i —a ol [
e F©-3Si e F©-3Si 5 e F©-3Si 5 [ e Fe-3Si

16 16

100MHzEO0Z| #= UikA : e Y = Y Bt
100MHz type | SHF band type g 12 —— FeNiCo%B g 12 —— FeNiCo%B g 5 —— FeNiCo%B g s —— FeNiCo%B
L] L] " L]
B&-FE BEEFHTCEVEEHE. Mgt HFFICYT  fEPT  Sub-6GHzT 100MHz EIURHT .o .o " ¥ e
Features-Applications J A RIRINAE BLDHE OBEWNE SULIELE SESHE AVFTY B\ EBERER 4 4 ) / .
éﬁs?\ . ) ° 1 1‘0 1(‘)0 10‘00 10(;00 ° 1 1‘0 1(;0 10‘00 10(;00 ° 1 10 100 10‘00 10(‘)00 ° 1 10 1(;0 1(;00 10(;00
Alloy type Fe-Si-AR Fe-Si-ABR R (MH) R WH) R MH) R W)
REEFI(A/m)
oy <300 <500 <800 <1200 <1200
EShinaliclay SRR
PEHE (L m) <50 <45 <30 <45 <30 BHLED  EHEEE N=XY2 2=/bEsE(Fe-Co-V)
Average particle dia. S Bl ] Permendur a loy (GEREeRY)!
TyTEEM/M) g <1.0 <12 <1.0 <12 Wl Features
Tap density OB—H OB NILORBERMZE L TLOET,
Uniform and high-quality soft-magnetic characteristics
Saturai%%?ﬂﬁr?a{grgt)ization 1.0 1.0 1.0 1.0 1.0 1.4 . .
FIXR& Applications
e 6.9 6.9 6.9 6.9 6.9 7.3 7.8 7.7 BMAEEHD. BT HEBOR—LE—2%

High-performance electromagnets, pole pieces for electronic devices

m SRS R R AI R DB R O B Y¥% Characteristics

Frequency characteristics of permeability of soft magnetic flaky metal powder

= : " A53¥3—1% Uniformity of chemical composition BESUFIEDIE—ME  Uniformity of magnetic property
=EWEEY A 7 High permeability BEE S A1 7 High frequency BB (5 T58) S .
BT -

Sanyo product Cast

(%)

——1oMHAE DR
—MEUER
——UHFEC Y

C

2 EmAcsavAIR)
Composition mapping
by EPMA

(EPMAIC&BV A7)
Composition mapping
by EPMA

~

X BREDIEG
NS

Variation of Hc
1R (Ho) DI 1E(

0 1 10 100 1000 10000 1 10 100 1000 10000 = 1 10 100 1000 I[;nl‘n 1 "0 100 mw. 10000
RS (MHz) RS (MHz) W) MR MH)
4 0 |
- ERBEIS R FRZHS0vol%FEE LI 70 L mOBE Y — D1 T . Complex permeability was measured by magnetic sheets of 50vol.% metal powders with 70 um in thickness. T Z— )VIREH LLBZ# (R %) b=z
ERBHEST A TAR—BOY Y TR L TH Y FHAD T ERIICTHER 2T 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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ﬁE Features

BB EREENRT b A XDEHED B CRES NIcEBMARZELRE T 5
k_.tt\ /ﬁ@fi‘@ab\#ﬁi/\/fl%;%gb%?o

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

OFMrE<. BE. MEREDENTLET,

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

ssauysnoy %

SKH51 (Cast and wrought
SREJ\-r A high speed steel)

SKH57 (Cast and wrought
TE®I)\ A high speed steel)

S - MY

=y
Al
(Cold working die steel)

Strength and wear resistance

a6l Alloys

=F ]

AEEEE, sE0—/L. XYY RUIL
Cold forging die, Cold roll, Mandrel

THITE. SsEERE sEO0—)b. P52 F v I, ST RT R
SPM30 1.3 40 50 60 3.0 80 BAL Cuttingtool Cold forging die, Cold roll, Components for plastic extruding ,
injection molding machine

SPM23 5.0

EEYIHITE. AEO0—)L
SPM50 16 40 01 123 50 50 BAL BRI R ool

EREYHIT B, Sfawil (BrEfE)
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)

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

SPMR8 YFEFEMTE Patent alloy Cold forging die, Cold working tool, Mandrel, Components for plastic
extruding, injection molding machine(ex. screw)
SPMV6 15378 Patent alloy AEBEER, AETE. EEO0—/)L(TUT Y b T3 —I V7 BIEO—)D)

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

BINIBR{F LB  Heat treatment conditions and hardness

=F &2 BileE URE(C) | #H7EF LEES (HRC) RARE(C) BRRUBE(C) |BRANRRUES(HRC)
Alloys Annealing temperature Annealed hardness Quenching temperature | Tempering temperature | Quenched and tempered hardness

SPVI23 23R# Approx.23 1050~1200 500~580 55~66
SPM30 251# Approx.25 1050~1200 540~600 60~68
SPM50 860~880 28R# Approx.28 1150~1240 500~600 65~69
SPM60 Boﬁé&mg 3714 Approx.37 1130~1200 500~600 65~70
SPMR8 20R1#% Approx.20 1030~1150 500~560 60~66
SPMV6 25Ri# Approx.25 1050~1190 500~580 62~67
YINME Physical constant

ae% SRERE(X 10/C) ¥V J%(GPa)

Alloys Coefficient of linear expansion Specific gravity Modulus of longitudinal elasticity
SPM23 12.26(20-200C)  13.79(20-5007C) 8.03 221

SPM30 11.15(20-200C)  12.47(20-5007C) 8.05 221

SPM50 11.30(20-200C)  12.09(20-5007C) 8.18 230
SPM60 10.54(20-200C)  11.89(20-5007C) 7.95 240

SPMIR8 10.54(20-200C)  11.89(20-5007C) 7.95 217
SPMIV6 11.13(20-200C)  12.91(20-5007C) 7.93 232

RA - BRUBESHIR Quenched and tempered hardness

SPM23 SPM30
70 70
g i 12 i .%i{\g i
2l \'\\- 1 eaf e \.Loi
58 | \. 62| \ ]
54 60l \ ]
L | i \\, i L i

50 ! !
480 500 520

540 560 580 600

BERUIBE (C.2/5%30)

©®1180C ®1150C ®1130C ©1100C @1050C

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

BERUIBE (C.25%X3E)

®1220C ®1180C ©1130C @1050C

58 ! !
480 500 520

©®1240C ®1220C ®1200C

560 580 600

BERUIBE (C.25%X3E)
1180C @1150C

SPM60 SPMR8 SPMV6
72 68 70
gt {8t gl ]
£ 70 i < 66 3 68
J L u J L J
¥ 68 ¥ 64 ‘/ B 1
I \K’ i i i‘. 66
66 ! 62 L —
64| \- | 60| ./ 64
i * R \. ] — ~.
62 58 62
60 L L L L L L 56 L L L L 60 L L L L
480 500 520 540 560 580 600 480 500 520 540 560 480 500 520 560 580

©1220C ®1190C

R UIBE (C.22/5%3E)
1160C @1130C

©1180C ®1150C ®1120C

BER UIBE (C. 224%3E)

1100C @1050C @1030C

©®1200C ®1180C @1100C

BER UIBE (C. 225%3E)

Corrosion resistance

1N.40°C-Bhrs.

- 0 ol
— l i
Y v ILE—&E(E Pmas T EEFEIE MR
Charpy impact value Bending strength Wear resistance
BENRE CORRHE : 3min AR COREEFE © 3min FHSEFERE FEISEERE 1 200m
Holding time at quenching temperature Holding time at quenching temperature Ohgoshi-type abrasion test Sliding distance
HRUEE | 525~575Cx60min  A.CX3 HRUIEE | 525~575Cx60min  A.C.X3 Lo & s
AR A e 127 SoMa20 BEEE N AR
HREBII07 2 057 HBATI4XBX0nM /5200 (x109) Immersion test
140 en:10R 2mm C-notchec 7000 Test span 20mm 100 400
s | ——SPM23(64HRC) : SPM23
M30 ——SPM30(65HRC) 2 =
120 6000 A< —=—SPM50(68HRC) / | WsPM30
Me0 | %5‘*\\ —#—SPM60(70HRC) ~ W sPvRs
T MR8 — € SPMR8 (64HRC) i 300
§ 100 M g S0 >z =N H ——SPMV6(66HRC) f 5 W sKoTT
3 ] = A 2 10 KH57(67HRC) K ® |
Sig 80 ® 4000 T~ E =
T 5 o b=t
g S K &
et . G [ I i 200
§Q|E 60 w55 3000 ] S
Ey iR =i St
2 — c o {5 5
gz 40 3 2000 ) £ ROt -—'7 = 38
BN — = ——sPM30 2 ¥~
10.0
© — ——SPM50 @ —
» e sim
—~ 1000 SRMRE
T~ SPMVE
0 . . ol t o 1 1P ]
58 67 7 73 55 57 59 61 63 65 67 69 71 73 0'010.01 0.1 10 10 00 .
g (HRC BE (o) B my HCI

Hardness

IR
Sliding speed

]

S g
HCOOH HaPOa
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SPNL® X series, n|tr|ded P/M high- speeéi ;ltegt’ p : 'Ll SPC®5, a high corrosion and
- - o - ﬁ # — ;‘E
¥R Features (L) (THEEFERE . IR 7 v ) YR Features
OBFRECHNTRINE LIz HDEBILRE L. FHNBE CH— BB AR TNICkY ~eloninces ot ecelent seaue resstance) OBWETHIET BT ENTEBN S LBRE—BIOLESE, BRFREFEUART b

—RHBERA A (R9RAD)

Wﬂjﬁ%ﬁﬁs mﬂkﬁ{q |_&L7iﬁi_§ﬂ7"«:ﬁﬂ$§?§—o ’fX‘wfﬁﬂajﬁbﬂtf{éﬁ&ﬂfcﬁ%*ﬁ*%@ftﬁﬁﬁﬁa—é Lt?%ﬁ bgfa—o Uniform fine carbide in P/M material &

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 Sog
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.

OMHIFRZBIEYZENMHSED T &SR RIEPDHDBENKR/NA AL BEMEZMR. T O SUS440C RDOMEBMS KUTHEFREMZKBICHE LI LLEEETEM T, wT
BDOERSEGILZZENLET, The corrosion and wear resistance of AlSI 440C have been extensively improved in this newly é%
Nitrided P/M high-speed steel with fine carbonitrides accomplishes longer tool life than standard developed alloy. ;g

s

P/M high speed steel with only carbides.
EIRRE Applications

BEFPRoAEI. SERtarmMITIE MR - MERO—/IL. Fu/N—F17. Avs— 5
ERERARIU1—B8rUOVU VT —F

suUs440C
Carbides

ax6l Alloys

EX—RBALY) (B547)

Large primary carbide in cast material

= R , S , _ , o BE B
Alloys FeRiuiEs Applications Electronic components dies, reinforced plastic molds, corrosion and wear resistant rolls, chopper crosion fessiance €
knives, blades, screws and barrels in injection molding machines )
SPMxaN NS < HEEREIEICBENTCRIEK/ \1 2 ARERESE ITRE /N F BB TUAASR, 2 v 9 —F SO 0@ Microstructure
High toughness and excellent wear resistance Cold forging die, Punch, Precision molding dies & Slitting blades —— LA A K o
FYvy - g n
spvixsN  COZETIIL. ERIMIZTI LS LISt/ \ A 2 Y TS, AREESm. A0 —)U {L2/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) ’ 2 s AR BRI
SPCH SPCS SUS440C (B%H) o
Y HEAN:1150°C X8min0.Q BEAN:1030C X 30min0.Q
Eﬂﬂﬂ%ﬁ:tﬁia\' Heat treatment conditions and hardness B o A
e . s =1 empering empering
Annealmg temperature Annealed hardness Quenchlng temperature Tempering temperature Quenched and tempered hardness
SPMX4N 860~880 228i1# Approx.22 1130~1220 500~580 55~67 =F ] B UIRE(C) | B E LEES (HRB) RAEE(C) BMRUEBE(C) |BANERUES(HRC)
SPMX5N 860~880 2581 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

YINAE Physical constant

BHA - R UES R Vv ILE—EHEE MHEEFE 1%

FA r3 -6 /° ~ " - 3
#RESRFE(X 10/C) LEE(g/cc) ¥ J%(GPa) Quenched and tempered hardness ~ Charpy impact value Wear resistance
Coefficient of linear expansion Specific gravity Modulus of longitudinal elasticity ©
65 : : : — ‘ ‘ ‘ 350 — ™
[ I | #AERKFHIR10R 2mm C/vF _.
SPMX4N 12.29(20-200C)  13.70(20-5000C) 8.03 222 &L\ ‘)\' | | T e R B Enotoned ol RS20
o o SUJ. (58HRC)
SPMX5N 11.85(20-200C) 13.20(20-5007C) 8.05 227 0 e r 3 (63HRO) 1
[y 250 |- |
SPMX6N 10.63(20-200C) 11.79(20-500C) 8.37 249 . \\'\\ 1 s T = L 1
3 % E 200
== = o Pe % ” D\{ E | g T
— o - . g 3 8
RA - BRUEE  Quenched and tempered hardness Vv IVE—ERIE Charpy impact value , ] ER N} S Eol Pryroik a
S o & 25 HRC W 1
75 el SPVIX4N 1220°C 35 SEH: 10X10X55L 10RC v F oK b gé 575 2 00|
O = Test i N =
ok g oo LB St = I — 7 om0 |
I 33 10R 2mm C-notched A R S0 /0/ etie) ]
= 9 e SPMXSN 1220°C TS 25 45 —O— 10001 30min &) SPCS
w o ) 15 I/ [ ——a (©2HR0) 1
o m 67 cesdess 11500C g & 20 —e@—  1050TX30min L | 0 I M T T
1S ﬁ :35 —#—SPMX6N 1220°C g‘“i@ & —A—  1100CX10min 0 0 5 10 N 2;; % 30 35 (x10%)
© -
e e 1 150C > - — SPAX4N 40 —e—  1150CX5min Stress cycles (V)
D o=
59 - s |
S 57 N i 5 SPVXSN . ‘ ‘ BRARIESS Nionharatype wear ost
" L HEBAT ecimen dimension: X
55 . [ —— SPMX6N ASB/ 200 300 400 500 600 - SPC5 SPC5 SKD11  SUS440C gé;;ii?a?\‘ 82&3(8?3N)‘ P
450 500 550 600 650 55 60 6 70 7 BRUEE (Cx1h ACX2) G mnanng tomperature 0C 180G 1080C - 10%0C JE3 . Lubrioation KGEkE ™ Dropped water 10co/min
BEERSEE (C. 1hr A.C. X 3m@) Ow 29 T)VEES (HRC) Tempering temperature %E;@E |empemzogc 500C 200C 500C 200G 500G 180C 134 Mating material: SUJ2(60HRC. ¢ 30 x 6t)
i u
Tempering temperature Hardness
- . . R .
YRS  Bending strength THEEFEYE Wear resistance &I Corrosion resistance
(x109)
6000 BB 4X8X40L /T20L 100 1BFH: SCM420(86HRB) _ 40 SRERSRLE
"""-—-,____' Test specimen: Friction ring E Test condition
S000 4X8X40L span 20mm RIEHE: 61.8N g P W 10%KER
= - \ v B Final load © S =l - 2 a7
5© ol = FEEEERE: 200m co 40 3.0 Concentration: 10% aqueous solution
20 4000 2= 10 sliding distance o= N JRE 25T
g g © = Lﬁf s o 3 %g Temperature: 25 'C
1] 3000 OE ubrication: Dry - SEEISRT © 24hr
%o% 5 W‘( 8 5 % g 2.0 ﬁmﬁersron time: 24hr
SE 2000 ——— SPMX4N S o —4— SPMX4N (66HRC) 227 5
@ i [} 0~ jas
=3 1000 il PVIXSN ‘%:@_\ s SPADGN (BEHRC) & o 1.0 :?ﬁ?ﬂzoomab 200C tempering)
4 SPMX6N (70HRC) & SPC5 (S00°CHERL  500C tempering)
0 ; - SPMVX6N 001 WSUS440C
55 60 65 70 75 0.01 0.1 1.0 10 == SPM23 (64HRC) 0 WSKH51
W . - = ”
O 79 x)VEES (HRC) EEESERRE (M/s) j’z'g% ﬁ% gﬁ%
Hardness Sliding speed

18



I ——— - i e F o _— a4 = - 'f‘- t"

Q}«‘!I-’*’ 'L gt ._,_._.wc-r"’!

,W xgw!,;@ a8 g:’,;,

rfnﬂaﬂﬂrgy d’ - | o
J - i
WREBRBPHAICKVEELZONIL BRI Properties of P/M hot extruded Co-based alloy PS120BIES PS120DmiEEFEE
High-temperature hardness of PS12 Wear resistance of PS12
&l Alloys . .
SRR AL A| FERRH WARERLY A SUERR AT
a2 P/M hot extruded Test condition P/M hot extruded Test condition
Alloys e = o co HIP# A | REEE 5mim HIP#4 | KHERER Ohgoshitype abrasion test
P/M HiPed Holding time P/M HiPed #FUJ Frictionring : SCM420
st |RIE¥ Carbide A | & :500g SEEHt FEASERE Sliding distance :© 200m
PS6 1.1 27.3 4.2 BAL Cast | YRUwZR Matrix A\ | Load Cast a BHHE Finalload @ 61.8N
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Bi- metalllc P/M Materlals

Y$E Features

OF@ElF. EBASNICTRICESLTVET,

Bi-metallic materials are fully and metallurgically bonded.

OF4DOEEDHEG BN TRETT .
A variety of alloy combinations is possible.

OBHBLUREY TIIR# MR, RREONBICEBLADEBZI S v 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.

OH#NIEBDI Sy MEPBHICTEXT,

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

metallurgically.

8h&AE Manufacturing processes
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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 EERIERMHERERXSE3007
# R B E | 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, 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/
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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.
2017 © Sanyo Special Steel Co., Ltd.
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