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Sintered Structural Components : Productive and Economical Design.

VMR BH. BV HE5WIRARS A T ERAEAFICRHIE Sumitomo'’s powder metal (P/M) parts are widely used in the
BVWEEE. RSN EEE N ERRER D fields of automobile and home electronics and appliances
NS A AR RROE B RIS EE LT, B i that are related to daily life. Based on our high technology of

powder metallurgy that we have accumulated for more than

WE RN FIASNTWE T ERBIOLEREEMEL R 80F
RODOR\EZFOBEBMRAERMEN—IT, KPR

80 years, our P/M parts are produced with excellent quality
and precision standards using the latest equipment under

FOEBMKRZERRMELTRIMORMBERMELCREE thorough quality control. We consider ecological manufactur-
BOTTEAHENTVWEI BRIC. RmzBld 2REHED ing seriously so that we do not release any harmful material to
BEAADIEHETRICEVWTH. BEYEZEHUGWREEIC the environment. CAE system and sinter-brazing technolo-
PELVWED DD EDEIFTWET, T SEEL. Sikes(L gies are also other endorsements of Sumitomo’s reputation
REDBRD-—RICBIEZTED LS YO EEAREBICH as a leader in the R&D of P/M products.

EDLBNIERET T £ ER M Z (X U s, R iT». CAEIC
KB, ERREEZRE U B REME N EDORRICE
HEFNTWET,

WO EMTERARES  Core Technology and Applications
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Material Technology -] N Forming Technology
o BHRER . . .
@ 52E @ MEE @ SHE CEETED @ 7y MBI (ZERBE - NYAILBLTE)
@ EE{k @ AL7XY)L @ Bt I @ EARIN TERAT

@ =XKW

INT—RFTTYUV TG

AWDHY TV TS AR 705
BT 4 - - B
Contact Fatigue . ¢ 7 D t X BIZ{’T\I : e ) ] £~ Size Reduction
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Process Technology

- AZENIVTHA I IR
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High Strength

R~ ZIN \\_
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High Precision Joining
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FERG M Elm DR

Special Features

OKELERMOBEITHELTVET, @ MASS PRODUCTION
BESESHAOBEEERICID YM—RRE—FREZESVWEEETE Precision molds made from cemented carbide make it possible to

ETZCENTEET, produce high quality P/M parts in large quantities.
OEWVWTERELBSNET, @ PRECISION
B Al I T ICE N BRI TE T Y1 DA NP EEE IC AN Sintering process produces parts with excellent dimensional accuracy

compared to die casting or precision casting.

TEWTERENESNET,

QOEHMIRBDETITELTVWET, @ COMPLEX SHAPES

Wk TN B BERE DL SR ED > TOEEAN Sophisticated compacting tools make it possible to produce parts with
N - ’ i ! A complex shapes.

SRLURAE AT ENTEDD TEMEIRBDEICTELTWET,

QOEEMH - EEMADHEISELTVET,

BRUACTIREERER. BEEaMHOESENEBNES THN . BES

BMEEDESILDAETY,

@ COMPOSITE MATERIAL & PARTS

P/M technology is capable of producing products with composite
materials which cannot be produced by melting processes.

N @ HIGH MATERIAL YIELD
OTRSEANEN TN, ) Absence of machining operations seen in casting or forging processes
HEYCREMICEROSNSERG/NUPLYRINMIICE F2VIEB DL 5% saves wasted materials from being generated and contributes to the

MBIOEBEN DG AEBEHESDERICEHUET, realization of a resource-saving society.
WEA%/ Application Examples

. v — T/
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WIT—RFT7IVT
(hL>y.a—a 1 RTL—K)

WHHR
(AZENIVTFA I T BERBR ATAT YN

BEER
(RF—5—F7,
ALY % —5—EBER)
BHESR
(FZvy v —mHRR)
WARIR

(RN ZF AT 057 —ERR)
EEER LRy 70—%)
BAARQvI)LAD7)

KRZ+ 7 kL~ /Drivetrain

EF3—7a4)/La7 BEMT-DCT (> oA+ H—/I\T -F— YT ER5R)
BAT-CVT(#—EVN\T VL /A RE &,
TRV —FUT AR TO—5)

N1 7))y R /Hybrid
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Production Processes

B REERT 2 EREHI KD
PESMPREDEBMART
T S5ICREEFHID A
RIEREE NS BIchICE A
MOZoMmEER ARSI EIR
BEeULTBAWONET, WITh
LEEVEZESFERVEES
NicERZEBLTVET,

The products are mainly made of
metal powder such as iron powder
and alloy steel powder. To improve
the strength and  additional
performance, additives such as

graphite powder and other metal
powders are also used. In any case,
only  non-hazardous  selected
materials are used.

03 sintered Structural Components

R MIXING 5% COMPACTING eEfE SINTERING
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SR EHME T BHEMICK
LSRN BEREY
KRG HEBAIZIVYEL—%
HEICEIDEEBELET,
EBANER R [c B & DBE
SN EZR LT BT ITHmM
EXEED

The additive powder and lubricant
are mixed with the main material
powder using computer controlled
system. Lubricant is added in order
to prevent compacts from sticking to
tools during pressing.

BAShIHRIE. B OH
N—EEERITRESIN. L
ACED ETHEHMS300~
800MPaDEATEMEELZE
nFEY,

Mixed powder is fed into the cavity
of tools and compacted under a
pressure of 300 to 800 MPa.
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MARBEFZZRRUT OB
BT—ERBMMTEIEICK
D RFLANILOIEBD E .
HFREDFEENTONET,

Green compacts are heated in a
high-temperature furnace where the
metal powder particles have solid
phase bonding.

RIK (1) BEAN
=AREAN KESILIE (ST)
Rue T Case Hardening RELE
Re-pressing Machining induction Hardening Steam Treatment

mEVREEZSSICES ERENCARICIGUCEARZRSH
I UTO&SBNEBNERINED,

[ RSN
BEROTEREN TR BRI BTz RICANTHERL.
THEOBEEITVET,

@I T

TEDLETEBIMTZUBRWTT DL SRR EITOIIENELELWT
THMEBREL T TIIAEDOTEBELPHERAESNBWEEIC
(& TEIPHEZED I T AT ENRETT,

Q=K (Bb) AN BEREAN

—REEAH SRR AXRREANICKDMEREELRE S BESED
WENRNE T, X BONICKRABS ZED2ERREANETD
ZEHTRETY,

@KFE TN (ST) . REINLIE
BEAEMZ450~550COMBMKERTRIET & EEDOE(LEK
(Fe304) DEENKREAICER L. MEERLIVUBEIAM ELET &
e RBLAIBOEREAY FEOREUEEIRETT,

@ REPRESSING
When dimensional accuracy is not enough after the sintering process, it is
repressed for better accuracy.

@ MACHINING

Ideally, P/M parts should be produced only by compacting and sintering. If the
design requires, machining and grinding may be applied in order to obtain
required dimensional accuracy and shape.

@ CASE HARDENING. INDUCTION HARDENING

The surface of ferrous P/M parts can be carburized or carbonitrided and
hardened by the similar methods as those used for conventional steel. This
process makes the surface of the parts hard, thus improving wear resistance and
fatigue strength. Induction hardening can be used to partially harden P/M parts.

@ STEAM TREATMENT

Heating ferrous P/M parts in a steam atmosphere of 450° to 550°C gives them a
bluish-black finish. This iron oxide (Fe304) finish has superior corrosion
resistance and wear resistance.

HEMANT Machining

BIRCHIIZEIRREIC
MAT EZHICLIEERE
ETVREOHEEEZN >
TWEY,

Inspection is performed at every
stage of the manufacturing process.
In addition, inspection quality is
upgraded by implementing plant
auditing by a third party.

TR MIFEERRTHEA DL
DBV RDH UBVLSICEE
LHfEENnxd,

Finished products are packed with
care to prevent damage and rust
during transportation.
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ApplicoTions

F | MU —2 (FRa5 )

M Series (medium density)

FREEDOHEDINSBWVERRISEL TWET, BEMICIEFFC250 (19
AR BEICHY LI IDE MU BT ERECEBNTVET,

[=FEH5]

OB & #E: NTV—RFFZIVIRYTEFARIL—NAIRIVI TL—h
VavoFITV—=N\—FAEZAR Ty

OR B:aAV7/LyH—RNLIIL—hYUYF— ERLY

O—f: Fx—VATvya

M Series is suitable for parts with less impact load.

The strength is equivalent to FC250 (JIS) cast iron and oil-impregnated Code M Series has
excellent wear resistance.

D.DM>J =X (# - SEEHM)

D,DM Series (medium, high density)

M) =X Tl BENICREDBEICAWED,
BABRRUZEUCERINSZEEHDET,

[2FEH]

OB 8 H:AZENILI YAV BEBHREALRTOATY N TR —Fv U7,
AR TA=5 I —EVNIT RFY T Fv v T AMTER G,
NF2—LRYTO—F NGV RT A~

OR B OVILyY—RH#Z . INLIL—MNRYTT—X

O— Rt - B Zv F M@ IV Fhyy—

D, DM Series is suitable when it requires higher strength than M Series. It may be followed

by quenching and tempering.

HHM>) —X (G EE®EM)
H,HM Series (high strength, high density)

D.DM¥U—=ZL EDOFWEMSEN D EE SN BERITHEL TV,

(=R

OB 8 H: AWDF7IF1I—9—ER. IV IOFAF—IN\IT RTZAV/I\T,
IRT—=RFFII Ry TBA—=5 - HLUVD,
R = —B7ZREIVFV /NI T 77~
VITTFAVTLIN= AT LI T — RV NERSR

OF # BE: hLxv

O—fH / BENT B : /A ZILARNLFY

H, HM Series is suitable for parts that require higher mechanical properties than D, DM
Series.

FMCY) —X (M EE - $8EN )

FMC Series (wear-resistant)

BRNSEEICEVWTHEEENDEESNEBRICELTVET,

ST
A7 Ly —EAR—V ERR Tyoa

FMC Series is suitable for parts that require wear resistance for mechanical sliding.

05 sintered Structural Components

LS —X(RT >V LRi)

LS Series (stainless steel P/M parts)

MREPHAEEZEREINZDFICEALSNET,

(ES2=01))
ABSHE Y=V IXV AN A THI7ZV I RUBEEYT—RR

LS Series has excellent corrosion resistance and heat resistance.

FMCM>Y —X (FE¥2840)

FMCM Series (soft magnetic composite material)

=RTHREAECENABR S EEE L B~ m R R (100Hz~
#00KHz) TENF Y B4 = RITIPROBIERRRICEL TV Y,
€S
BERYL/ ARV THEYPIILVE—IBAT =57,
UFPINVBIZ Fa—oABIAT AAXACIAEIT

FMCM Series is suitable for parts of complicated shape that require soft magnetic and
isotropic properties which operate in a wide range from hundred Hz to several hundred
kHz.

FM2 U —X (BEfEERBL 1 #1)

FM Series (soff magnetic material P/M parts)
ERTHRIEF EEEN BB EZE L ERIKEEER (100HZT)
TEMET B EM = RITROBMEERRICELTWET,

€S0
ERAAZ AV VL/ARRTIYIr— BRI —

FM Series is suitable for parts of complicated shape that require soft magnetic and
isotropic properties which operate at less than hundred Hz.

SV —X(BEEM)

S Series (high density)
SRS IFDY I —XEZEDDEBAN HUNENTE D HIF OO LD BREN AR T . BBETHDDT
ARRRICELDREBLEANDFIRETT,

S Series has equal tensile strength to D Series with better elongation, enabling bending and caulking. High density makes it
possible to be case-hardened by gas carburizing.

|2 —X (§R7A=24)
| Series (copper-infiltrated P/M parts)
BNRN—ZHZMOKILICHZBRRL. SV XU LDBEEIEREEZBDIIENTEET,

By infiltrating copper into pores of iron-based material , | series obtains higher strength and airtightness than those of S series.
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M-DM-D+-HM-H-FMC-LS-S+| ¥U—X
(— % Bk 3 & K OV 7R )

Material Specifications of "Code M, D, H, FMC, LS. S, SF and " Series
(Medium and High Density Material and Special Material)

B (R %fE) Chemical Compositions and Mechanical Properties(Typical Data)

KM Typical Chemical Composition (mass%) BEREARFE  As Sintered BEABERKSFE As heat treated
e 1SO5755 EfE §[§E§§é 0.2%im 7 . ﬁﬂf *‘/,17_}bl:°— RS TI'\BT‘/‘/J:IG 0.2% B @iﬁﬂ'ﬂt‘f §|E9§3 0.2%lm1 5 TEFUT “//Ti)l/l:”— RS 71'(77."/‘/J:|5 0.2% 353 @%EH“ ﬁ%ﬁ%?ﬁirg
Codeof thomateril | HEBRES | 1, | . Ko et N 7 A ol I B ol A Wi N o it il O o
Fe| Ni [Mo|Cr|Mn|Cul| Si | W | V C | miscellaneous g Charpy 0.2% Rotating Bending g Charpy 0.2% Rotating Bending | Rolling Contact
HY Strength Impact Value Compression Fatigue Strength Strength Impact Value Compression Fatigue Strength | Fatigue Strength
Yield Strength Yield Strength
(g/cms) | (MPa) (MPa) (%) J/cm2) (GPa) (MPa) HRB (MPa) (MPa) (MPa) (%) J/cma) (GPa) (MPa) HRA (MPa) (GPa)
M-15 F-00 Ba.| — | = | = | = | =|=|—=1|—| - 15T 6.5 140 100 25 6 107 0.24 — 15 =
M) =X M-20 F-00C2 Ba.| — | = | = | = |15 = | = | — | = 15T 6.5 190 140 25 5 107 0.24 — 20 -
M-25 F-06C2 Ba.| — | = | = | = [15| = | = | — |06 1T 6.5 250 190 1.2 4 107 0.24 — 40 =
DM-40 FL-O5M1 |Bal.| — |08 | — | — | — | = | = | — |05 | 1T 7.0 400 340 0.9 8 141 0.26 370 75 - 680 - 0.1 7 141 0.26 1350 72 - 1.1
DM¥U—X | DM-45 FL-o3M2 |Bal.| — |15 — | — | — | — | — | — 03| 1T 7.0 430 360 0.9 10 141 0.26 350 80 = 690 = 0.1 10 141 0.26 1350 72 = 1.1
DM-50 |FLA-07C2M |Bal.| — |04 | — | — |20| — | — | — |07 | 1T 7.0 500 460 0.5 8 133 0.26 520 85 150 700 - 0.1 6 133 0.26 1300 70 310 1.1
T 020 T R0 Bal [ S ST ST S TS S TS S T i ee | 200 | is0 | s0 |20 T 128 | | ozs | T1e0 |30 |- e e
DI—% D-30 F-06C2 Ba.| — | = | = | = |15 = | = | — 06| 1T 6.8 370 280 1.8 9 125 0.25 300 65 -
D-40 F-08C2 Ba.| — | = | - | — (20| = | — | — |08| 1T 6.8 430 350 1.2 8 125 0.25 420 75 130 620 = 0.1 6 125 0.25 1100 68 230 1.0
D-60 FD-05N4C |Bal. |40 |05 | — | — |15 — | — | — |05 | 1T 6.9 550 450 1.4 18 130 0.26 440 85 140 700 530 0.5 11 131 0.26 1250 66 290 1.1
HM-90 FL-03M2 |Bal.| — |15 — | — | — | — | — | — 03| 1T 7.1 (500) (370) (3) (26) (153) (0.27) (300) (75) = 900 = 0.1 14 153 0.27 1400 73 300 1.3
HMS U — HM-110 F-O3N2M |Bal.{|20|05| — | = | = | — | — | — |03 | 1XF 7.2 (480) (290) (6) (40) (165) (0.27) (250) 1 - 1100 820 0.3 16 165 0.27 - 73 430 1.3
HM-120 FL Ba.| — |05|30| — | — | = | — | — |06 1T 6.9 950 650 1.5 20 154 0.27 800 95 240
HM-120SH FL Bal.| — |05|30| — | — | — | — | — 06| TXUT 6.9 1250 820 1.3 18 154 0.27 1300 70HRA -
""""""""" H-110 | FD-05N4C [Bal. |40 (05| — | = |15 = [ = [ = Tos| 1T | 70 | 820 | 490 | 25 | 25 | 150 | | 026 | 530 | 92 | 200 |1150| 730 | o8 | 16 | 151 | o026 | 1380 | 71 | ‘360 | 12
H-120 | FLD-05N4C |Bal. |40 | 15| — | — |20| — | — | — |05 | 1TXUT 7.0 1100 630 0.7 27 157 0.26 770 99 230 1170 690 0.6 16 158 0.26 1250 72 370 1.2
H¥U—=2 H-130 FD-O5N4C |Bal. {40 |05 | — | — |15 — | — | — |05 | 1XUT 7.1 850 510 2.6 30 162 0.27 600 95 210 1270 810 0.8 20 160 0.27 1350 72 430 13
H-140 | FLD-05N4C |Bal. |40 | 15| — | — |20 — | — | — |05 | 1TXUT 7.1 1250 730 0.7 32 163 0.27 880 99 240 1340 760 0.8 20 164 0.27 1400 72 430 1.3
EMCS/J—2 FMC-7 FLA Bal.| — |05|10|07| — | — | — | — 06| TXUT 7.0 (700) (420) (2) (18) (150) (0.27) (500) (90) - 480 - 0.1 10 150 0.27 1350 75 - -
FMC-31 FL Bal.| — |50|42| — | — |06 (6.1 |19(1.1 1T 6.7 = 550 = 0.1 3 125 0.25 1250 65 = =
LS-304 FL-304 Bal. [105| — |190| — | = | = | = | — | — 1T 6.7 290 120 14 35 120 0.25 - 30 —
LS-316 FL-316 Bal. [13.0| 251|170 — | — | = | = | — | — 1T 6.7 300 130 6 34 120 0.25 - 30 —
LSy U—2 LS-410 FL-410 Bal.| — | = |125| = | = | = | = | = | — 1T 6.8 300 190 15 - 151 0.26 - 40 —
LS-430 FL-430 Ba.| — | — |165| — | = | = | = | — | — 1T 6.9 330 220 14 = 165 0.27 - 48 —
LS-434 FL-434 Bal.| — [ 1.0|17.0| — - - - - - 10T 6.9 340 230 15 - 161 0.27 - 55 -
LS-440A | FL-430-H |Bal.| — | — |165) — | — | — | — | — |07 | 1XF 6.5 = 480 370 0.2 5 123 0.25 = 65 = =
S-25 F-00 Ba.| - | = | = | = |—-|—=-|=-1-1- 12T 7.0 240 150 20 30 130 0.25 - 25 . 410 - 0.1 7 130 0.25 - 70 - -
SPUEN S-35 F-00C2 Ba.| — | = | = | — (20| = | = | = | — 1T 7.0 340 200 10 34 130 0.25 - 52 = 490 = 0.1 8 130 0.25 = 70 = =
S-45 F-OON3C |Bal.|25| — | — | — |25| — | — | — | — 12T 7.0 440 260 6.0 29 131 0.25 - 65 - 610 - 0.1 9 131 0.25 - 70 - -
PPN 1-70 FX-04C20 |Bal.| — | — | — | — |200] — | — | — |04 | 1XF 7.0 680 420 3.0 17 = = = 80 =

OAFEEIFMREABRF ICLBRKRMETHD REORRICHE B COVWTE ERIOHRERDET,
SIERBUERFT IS Z 2550 (1 55BRA) #E4L B EEERA 1 JIS Z 2550 #4L () DR IEERSEE T,

WEERS|ERE S Tensile strength (As sintered)

BEABRERS|ERIEZS Tensile strength(As heat treated)

1400 1400
HM-120SH
1200 1200
H.HM
__ 5 1000 m __5 1000
s o HM-120 s o
S £ 800 =2 s00
n 0 nan DM
oo 8 o D
%3 600 o &3 600 D
m O m o
= 400 D = 400
200 200
T T T T T 1 T T T T T
6.7 6.8 6.9 7.0 7.1 7.2 7.3 6.7 6.8 6.9 7.0 7.1 7.2 73
#ZE (g/cm®) Density & (g/cm?®)  Density
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Notes:The values shown in the chart must be considered as "typical”, obtained in laboratory according to the standards(JIS Z 2550).
The actual properties of a part can be influenced by its geometry and finishing process.

WSEHEAEEE Impact strength (As sintered)

35
30
E3 25 H
L= HM-120
2%
m Q HM-120SH
% 4 20
w £
T 15
o) o
ﬁﬁ 10 °
O
N DM
5
T T T T T 1
6.7 6.8 6.9 7.0 7.1 7.2 7.3
& (g/cm®) Density

WEANGEREEEE Impact strength (As heat treated)

20
< o H.HM
£5 15
Q [
S >
)
]
¥ E 10
J oz D
-\é = DM
=5 5
A ©
T T T T T 1
6.7 6.8 6.9 7.0 7.1 7.2 7.3
#E (g/cm®) Density
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FMCM2U —X (#3850
FM21) —X (BERSERBG I #4)

Material Specifications of "Code FMCM and FM'
(Soft Magnetic composite materials <SMCs) «Soft Magnetic P/M Parts)

FMCM) —X (FE¥ D)

FMCMY U =X 7/ F— 5 — DitiFEETED
NI 2 B - INEAGLIE U TRl o0 =R T
REBECENERENSERKEE TER
PSRBT ZERUET,

Material Specifications of "Code FMCM" (Soft Magnetic composite materials (SMCs»)

};T:*ﬁﬁﬂ/[,\ (Soft magnetic composite materials)
ERDEBERBIEN T i EBRE U MBI

Compacting powders
which are covered with insulating film

EDHBEFHN
Low Joule heat
along any direction

B ENIR (Electromagnetic steel sheet)
I —~SnictziEE

Laminated sheets

which are coated by insulating layer
RERERRDER=FHK
High Joule heat in plane which is
perpendicular to the magnetic field

HERSENTEOH @ Magnetic flux

Magnetic hard axis

FMCM series products are made of nano-insulation-coated
iron powders through compacting & heat treatment
process. FMCM series exhibit high degree of 3D forming

flexibility and superior magnetic properties in high BB
f K Eddy current
requency region. BE
Eddy current
N

[ \

\ | /

SN &

G

e Magnetic flux Fe-Sitk Mol Magnetic flux Fe.Fe-Si.etc

Insulating layer (0.05~0.5mm) Insulating film (0.01~0.5mm)
N . . . Fe-Si sheet Fe, Fe-Si d
MBI (FR(E) Magnetic Properties (Typical Data) eotshee & Fe->l powders
B K4 E DC magnetic properties =R SKIBAFIE(W/Kkg) Iron loss
" B 159K 7 Bm=0.1T Bm=1.0T Bm=1.5T
Code of JL—RK 2|l(3 059 T Br(T) 58%9 9-|-
the material [2k Oe] (T) [50 Oe] (M 10kHz 30kHz TkHz 50Hz 400Hz
FMCM-NM1 1.96 0.19 1.11 37 186 149 12 104
FMCM-HBI1 1.99 0.23 1.28 35 171 122 7 84
FMCM FMCM-HB2 1.97 0.12 1.27 32 179 91 4
Szt CM- . . . 58
FMCM-HF1 1.85 0.14 0.83 27 93 180 15 123
FMCM-HF3 1.89 0.08 0.83 20 79 115 9 78

X1 BREBEREHCDERT — 1. (1K) JSOLH O BRFHFTY 7N IMAGICESFFINTHDE T,
%2 UHFMCMZRWCEIEZSHESINZHE I U TOURLZZSB T IV http://www.sei-0ss.co.jp/

FMCM.FMYU—=XDZ4 v F v ER&E
Lineup and Applications of “Code FMCM and FM”

20 _%ﬁﬁﬁwﬁ(fﬂﬁﬁ)
B Sees
=
O
o
E __ 15
o i
- B
i = BRSIR BRI
(% 8 10
£
o [

il | BERERID (FM) |

AJ
= ﬁ S—H b H—UV
S| i?—i' 05 VL/ARTZV I —
i ’
|
#

00

1 10 100

FM —X (s e i e +1) Material Specifications of "Code FM* (Soft Magnetic P/M Parts)

FMIY =X (3SR BRI R E R - EZEBE#E L FM series products are made of iron based magnetic powders through compacting & vacuum sintering
Fo MR BRI ICH TS LB B R BUs c@ e Process. FM series is used for parts that require soft magnetic properties and complex shape in low
BRI ERUET, frequency range.

MERM ({FKME) Magnetic and Mechanical Properties (Typical Data)

Ef#ESEE DC magnetic properties RS (60Hz) AC magnetic properties (60Hz) | #1451 Physical properties
M B WMREE |RBHEREE| ®#EH | BXERE | BREE |RBEREE| ®ED FEIEAT BE B
Magnetic flux | Remanence | Coercivity | Maximum | Magnetic flux | Remanence | Coercivity Specific Density Hardness
Code of density permeability density resistance
the material  |g1590120 Og)(T) Br(T) Hc(A/m) | (H/mx10-3) |B7958[100 Oe](T) Br(T) He(A/m) | p(uQ-cm) (g/cm®) HRB
- N
FM-100=2 1.40 1.20 131 5.0 0.9 0.9 5600 12 7.4 60HRF
(Fe)
FM-20>U—X
1.35 1.30 88 8.8 1.2 1.1 5100 22 7.4 60
(Fe-P%)
FM-303U—X
1. 1.2 7. 1.4 1. 7.2 7
(Fe-Siz) 30 0 88 9 3 3200 85 0
FM-400>Y—X
(BRRT>LZ) 1.08 0.76 111 3.8 1.1 0.7 1460 — — 45
FM-PB¥J—X
(Je—< O BIEY) 0.90 0.76 24 12.6 1.2 0.9 1460 65 7.3 40

QOEFFIEERIRERARA ICEDRKMETH D EBEOHERICH FDFEICDOVWTE ERIOARREBDE T,
Notes:The values shown in the chart must be considered as "typical", obtained in laboratory according to the standards.
The actual properties of a part can be influenced by its geometry and finishing process.
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\

Py

Eft

T4
RAIACIVRAI7

EEYL/TR

U7I KL

mRARERRAE

ABERME

XERFET

Tk 10k 100k ™
BERKE (Hz)

Higher Efficiency-Quicker Responce

BB Example of products
E—YHER (FFIvIF vy IRE—SDEH)

FMCM for motor (Axial gap motor)

D70 NVE&E
FMCM for reactor

Em

il

BRNWEREZED LIc3DHERER
K& NBEME(CERME) - mH A%
KRRUET,

By 3D magnetic circuit by magnetic isotropy,

BEhnfeRRSEERREREIC
KONBE - SRR - BRHLZE
ERULET,

By superior magnetic properties in high
frequency region and high degree of forming

motor become smaller (especially thinner)
with higher output.

BB
RENE—Y BERY THE
Traction motor, electric pump etc.

flexibility, reactor become smaller and it has
higher efficiency and lower heating.

BB
REIVN—9— KEHEBRPCURE
Boost converter, PCU for solar power etc.

Sintered Structural Components 10



RETICRITHEEFIE

Important Design Consideration

1]

IERE

Dimensional Accuracy

TERERMR ME. TRICL > TERDEFIN EENRTERER. TRD
HBDTY, [EHE
Compacting
B (ERARICER) . 2RI > TRESNZ0T LT EBEN S ‘
SNETH. BEHE (ERAR) IEo W TH HRFME P T LR E S s 4
ENBIDICETFLDET, H%fﬁﬁ})
. S s = e " . eight(Axia
‘ S HA IV T ZTZARBEARDOREFZELLEMLELES, '
| Dimensional accuracy of P/M parts can be influenced by their geometry and process, but f
‘ S ‘ typical values are shown below in the chart. Radial dimension (width) shows higher accuracy
‘ due to tool dimension. Axial dimension (height) shows lower accuracy due to effect of powder
: \ \ HORINT ‘ filling or compacting variation.
I ‘ Once sintered parts are repressed, dimensional accuracy of radial dimensions (width) can be * ‘ 1B Width (Radial)
A A improved drastically.
IEFE INEF I
B Bla
RFAKIE SEASHE HERINERD EE A —RICNEHRICE ER ST ERIERI TARED I BH. A TIBHERIE T, Chic ERBE (KFRH)

AN VSRR g SR ¥ B RBIC Hicer o - SNy - -
ABABRREHUNHREND THE TRBMTLET. EDBROFEERDIT HEHICRWOREER LS HET, = et % 8 Ao Smiored F7957 Ae Sed Gomed)
Green compacts must be able to be ejected from the die mold in the Round pointed tips or make it flat. This will ease filling of the powder and Material Dimension BHE Width B (mm) Height EHE Width B (mm) Height
direction of pressing. Holes and grooves designed in right angles to the increase tool life.
pressing direction cannot be ejected, therefore they are machined M-15 TOLF . 0.2~04 L 0.2~04
afterwards. FREEA 10~20 WU—I’%@ 02~04 @Qjﬁi@ 02~04

Medium M-20 Nominal size Nominal size
Density M-25 20~40 0.3~0.8% 0.3~0.6 0.1~03% 0.4~0.8
4080 £ 0.4~0.8 0.8~1.0
T0LLF 0.2~0.4 0.2~0.4
-Z-RO.3LLE D-20 10~20 FOFED 0.2~04 FOLED 0.2~0.4
D-30 20~40 Nomine o 03~06 Noming) sz 04~08
e EEEH 40k 0.4~0.8 0.8~1.0
i N
U i V i J“J B2 515 Medium-High T0BLF . 0.2~0.4 . 0.2~0.4
\ ‘ \ R o ] Density D-40 10~20 IFOED 0.2~0.4 IFOTED 0.2~0.4
‘ - IRZFFROX RS FINEF B F ‘ FHRWEIDIAZE, Tmm EDOHZERERY D-60 20~40 Nominal size 0.3~06 Nominal size 04~0.8
: - ze&lc NS o T HICRZEDIF&R o 0.3~0.8% ’ ' 0.2~0.5% ' '
| BTEICEDIREHUDHEET. i BEHICREDRBDBREZR LIEET, 4080 £ 0 0.4~0.8 0 0.8~1.0
T The recgss at Fhe corner Of. hub and ‘ Thin and deep slits s‘ho'uld be wider than Tmm. R 10T 02~04 02~04
A flange is possible to be ejected by ; Rounded corners will improve the strength of S 10~20 OHED 0.2~0.4 EOED 0.2~0.4
MEHTE shaping it in the pressing direction. [AOAWTE ] the tools. H'g&;gﬁgfth H-110 P Nominal size - Nominal size R
High Density 0.3~0.8% : : 0.2~0.5% : :
4080 £ 0.8~1.0 0.8~1.0
T0LLF 0.2~0.4 0.2~0.4
| | . P
B3 Blé S-25 10~20 IFOSED 0.2~04 IFOED 0.2~0.4
BFRDFNABIC NS 75, BPIER RAMEDEES THEMERAEDN—H 535 20~40 Nominal size 0.4~0. Nominal size 0.4~08
. o = NN = 0.3~0.8% 8 0.1~0.3%
T HWARBLIH O TRIBRDERAJER IBGAICIIEEIEESDLSIC(a) T/ N 40BLE : ©0 0.8~1.0 : =70 08~1.0
FRENBBOBENNENERHEA FEHEILTREAERRBLOAETS BEEH 05T 0204 0204
S ADIKLFELLBDE A EFIC/CFOREE] SmmbLEERT Figh Density 10~20 O 0.2~04 WO D 0.2~04
| | P/M parts should not have thin walls or %, (b)&EfFES1ZR ne B AIEICK60 S-45 P Nominal size 0.4~0.8 Nominal size 0.4~08
8 shar hich di DABELHKREDFBRELTREHLER 0.3~0.8% . 0.2~0.5%
p corners which disturb powder flow R 40BLE 08~1.0 08~1.0
| into the mold BILT 2. DVTNHO DR EEEDET, 8~1. 8~1.
‘ o 10T 0.2~04
‘ | For example, t'h”" wall between a h0|e The gear with hub is basically compacted by st 10~20 MEONHED 0.2~04
L and outside disturbs powder flow into two lower punches, but difference of diameter P/M Forged SF-150 Nominal size - -
T ) ) ) orge 20~40 o/ 1s 0.4~0.8
this area. between outside diameter of hub and root Material 1% LU (GAALEERL)
) : 4080 £ 0.8~1.0
diameter is too small, then countermeasure as =
follows should be taken.(a) Using two punches - 104 OS50 Gz
with the gear teeth root diameter larger than SR 170 10~20 Nomina| i 0.2~04 _ -
) . ) Copper- 20~40 ominal size 04~08
the hub diameter retaining 3mm.(b) Using the Infiltrated 1% g g
R stepped die with an aprox. 60°angle and 405 E 0.8~1.0
rounding on the teeth side. T0XF 0.2~0.4 0.2~0.4
R LS 10~20 NWU‘_TT%‘P 0.2~04 NWU_Tﬁlf@ 0.2~04
O EERMIR) AXHFARTER BELDIIA Special e il Slrd ~ ominal size ~
el = Mater'ial FM 20~40 1% 0.4~0.8 0.2~0.5% 0.4~0.8
N - ey = 40k 0.8~1.0 0.8~1.0
BATEG RENEISRESN BT - TS — - - _
AR nisn fy AT iEN T Crao):srr]slégiograrl]rf)\rr?awe 80~110cm? /A Minimum Internal Diameter | ¢2.0mm . T 0204
¥ b !
Maximum ‘d|men5|o'ns are determined by SANE Maximum External Diameter | ¢200mm /NS Minimum Height 1.0mm Soft Magnetic EMOME 10~20 DFUT/HD 0.2~0.4 XTI BB O EBETT,
f?/[i?wi;?iwcry?niecsgzzgyére limited by tool life NS Mags\;‘/adlsrby 20~40 Ngr;mgl;/ze 0.3~0.6 As compacted & heat treated
SUN_T] Maximum Height 80mm f/NAIJE Minimum Wall Thickness 1.5mm Metall . -0~U.0% -
and productivity requirements. A N - erallurgy 408U E 04~08
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S

Evaluation Equipment

ZEUVCREDHRZREBZIANTRETZDICE. ARRFTRENSEE
RO —XeWREICIEEUREEREVTRBEAMEERZRET I
BERDET A LR R IT 2 FERIRET - BT ICCAEFZ BRI oo HICERE

FHi AT ICH N EANEEEN S CHERNBFHFEDHRSFHZEITOET,
Tt ANER L TWSEBZD—EZ BN LET,

R ETERTIRE - HEAT

FEMEEHTZ 9T BCAEDBERIC K D BRMFIR DI ERIT P IERE
FHZ&HIBWEROREMERE. B RKEZTVET,
FEYRTONY A THRBRIERNAZEICRESEYRDOERET
IWEBRENSHIDEITHO T, INICK > TRAZIIFNICEETES
R TRRERITTERELMBWEIROBERZRDIFHI
EHHEET,

FRETA
T4—R)\yy

CAERHT

il

BATRERBEIVIL—TORENZEENURBELBATEBEZRAL
THROERSHTMEZRS. HROIVONTREZHRAET TS
CEMNHRET F MM ORMEFMICAEI ZHBRICES
NEOAEBINERLET. AELTEShIERE R BEICH
L7 — RNy g3z TlEREEDBVWEENEENET,

Study and Analysis before designing

3D-CAD L T&E

Form stress analysis and predictive performance of the product is conducted by
using CAE systems such as FEM to select the optimum material and forms for the
product. This rapid prototype machine produces a full-scale plastic model of the
product based on the drawing. This makes it possible to check the product in three
dimensions as well as identifying shape-related problems that might overlooked in
a 2D drawing.

EIA
T4—R)\yy

BISEFL  SEYRTOMATEE

Rapid prototype machine

Analysis

By maximizing the collective capabilities of the whole SEI Group, we can evaluate
basic properties of the material as well as conduct micro-level observational
research and investigation on products using the best analyzing device. The
analyzing equipment is also used when full research is necessary on products that
have completed performance evaluation. Our highly-reliable products are
produced by accurately providing feedback of the information obtained through
research to design and development.

XiROHriE

X-ray diffractometer

ERETEMER

Scanning electron microscope

13 Ssintered Structural Components

A—VrBFANDIEE

Auger electron spectroscopy analyzer

In order to provide our customers with stable quality products with an optimum cost, it is
essential for us to understand the needs of our customers from the design & development
stage so that we can propose the best material and the best shape of the sintered products.
At our company, CAE systems are used to help support the designing phase and we also
put emphasis on performance evaluation and analysis in order to develop with reliability
and efficiency. We're delighted to introduce you some of the equipment we use.

1 RE P

RETOF YU ERIT BHICIITANE—R IC LB EGHHEE
HICBBFR TOFTHMmETWMEEEZRAIT 2ENEETHN. £
INSFHAlIC K> TRIBAZEMICEEUNEEEZZENDETT,
AEMICE DR BB TOMERE M - ML I T Bt TIER
RikE Rz ERBNS Z—XITE > R = & 2 ARV B R AR
DIEHEICIHEABDNEBHTWET,

BACR MR E R BRI

Magnetic property measuring device

=)

FE¥/0 D BRI FEAT - BVEY

MRBEZERUCBIMERRITC. RBITET>TEDET,
BITRRICEDIREEDTRRLARETT,

20
19
18 5
17 %
16 3
15 3
14 2
13 o
12 ®©
IS
10 =
09
08
07
06 {1'2(
o5
04
03 g
02
0.1
0.0

TEFIrINFrYTHE-SD
Hom T =6 (BMREE D)

Magnetic field analysis of axial gap motor
(Distribution of magnetic flux density)

Performance Evaluation

Friction and Wear tester

Design validation is performed through material property evaluation using test
pieces as well as evaluating the product shape to confirm its reliability. Through
these evaluations, we are able to identify issues and take necessary countermea-
sures. Before our customer conducts performance evaluation and demonstration
using the actual product prototype, we have close communication with our
customers and conduct performance evaluation that meets their requirement in
order to shorten the lead time for development.

ML T BT

Torque tester

Electromagnetic field analysis and thermal analysis of FMCM

Analysis of magnetic performance and thermal analysis considering with material
properties is conducted. We are able to suggest optimum forms by using analysis
results.

D77 L DRED R ES

Thermal analysis of reactor

Sintered Structural Components 14



PMEC#F*xEET I _7UyTtr59—)

Powder Metallurgy Engineering Center

e

Japan

PMEC Rl

ARy T EEEE ULESR - FRO
iR E. RITER. MMEEZMA . Bt
BRRLUTERABEOREM Y5 —
T,

PMEC Okayama

PMEC Okayama is the largest Technical Center for
sintered products. It consists of evaluation equip-
ment for products and materials (especially for oil
pumps), showrooms, and training rooms.

PMEC #fF

A7EMBRICMAT EFREIDOWHR
BIFERFT (RF) EDISRL—yavic
DWTHZBBNWELET,

PMEC Itami

PMEC Itami has a showroom for our core tech-
nology in cooperation with research and
development department at SEI.

Overseas

PMEC % -#E-KE
FEREIVIN—TORMELDHIEICED
TWefefedic, 7' B—/VULICPMECZ
BRWURUIBIFRILEHFN LS,

PMEC Thailand,China,U.S.A.

We established PMEC all over the world to
demonstrate the technology at SEI. Please drop
in at PMEC when you come there.

~
SPW (H[EH) China
PMEC (China)
KSM =
SEST (%) Thailand Ko(f*;.) KPM%(SJAX'M)
PMEC (Thailand) SA.
£
OSS(B7) Japan .
PMEC (R1L) Okayama SEMX(AF3)
PSPERED | pMEC () rtami Mexico
ina
SESC(¥L—>7) l
Malaysia
SSIHAYRRYT)
Indonesia
-

BT & T m b

Technology and Applications

Internal Gear Oil Pump Rotors

BRSO U TREREFRZE SREVLET,

| mERAoo 70— =
[List of tooth profile] We propose the best tooth profile, according to use and specification.

WiHIHE R ORI REET AL i
Ry 7A—% @ BEHEDOHRICH ST Tooth type

NSO R®
Parachoid

AA 704 R®
Megafloid

IAYAAR®

Geocloid

JNZ 04 REX™
Parachoid EX

WTRMERAAIKRY TERBETER
T ZDFIRICIS U BB B AR R
—h (R - M) PR Z SRR UE T,

Our oil pump rotors with our proprierary tooth
profiles bring you, our valued customers with

TR
Shape

smaller and highly-efficient oil pumps at your
need. We can offer you the most suitable tooth

profile and input/output port design according SR

toits application. Beginning of 1980s~ 2007~ 2011~ 2014~
Production
ﬁﬁ:ﬁ{ﬁu Example of products ) ) ) .
IV VEB AT, IVIVERE. I\ TYUYRHE IVIVEE.
CVT. I\ T7UyRE AT.CVT NSV RTP O X)L CVT
CVTH NPT VL7V VN
For CVT N
s ZI:E/I/—ZL}EH
broven PRI 7
Application Engine lubrication, Engine lubrication, Transaxle for Engine lubrication,
i AT,CVT,Transaxle for AT,CVT hybrid vehicle [@%)
o hybrid vehicle,
!\‘, # Fuel feed pump in
= diesel common rail system
IVYVERA IRRLEXF
For lubrication of engine For fuel feed pump KM Features
aee] A © © o
Discharge Volume 100 110 120 110
BHEME © © o o
Volumetric Efficiency 100 100 100 100
BEhILY A o © O
Driving Torque 100 90 80 90
N Ty RFE R @) O A O
For hybrid vehicle .
Quietness 100 80 70 90
I FE AR (5 ) A & ° o
Pulsation 100 90 80 90

R—y Ry 7EEER R

Associated parts of Vane pumps

¥/WZ A RE100& LT A DB

Comparison when parachoid is 100.

BEROMLRITE SR MBEEZCR

Ry TEHMIEAMT  Pump Evaluation Technology

EITBHIENTEET,

We propose the best designs and materials
according to the specifications from customers.

i%ﬁ:ﬁﬁu Example of products

T

ZEDAAIVINY T ERFHE R 72 F
WTUIRY 7O BT R M BEZ 5T
ficE. LDEHHE BT -ER%E
ICEBNIcACIIRY TORBOIHD

Using our multiple facilities that evaluate the perfor-
mance of oil pumps by itself, we can evaluate discharg-
ing performance and durability performance in order to
bring your specifications and requirements with higher
discharge volume, lower torque, and excellent noise level
to a reality.

15 Sintered Structural Components

evaluation tester

HRe-THR  NVEHHEERHEE Noize and valuation tester
SfEER TRV TERIERETZIET,
beromanceand 1 T OBEOHE EHICHETEXT,

durability By locating the pump and motor in a separate room, the

noise of the oil pump itself can be accurately evaluated.

Sintered Structural Components 16



BT & Fem

Technology and Applications

BREOVMESRMZAVW IR —Fv U7

Sinter Brazing Technology for Planetary Carriers

BEREO VTR ORHR

2B Lo AR EEA G DY BRRALOBICAYHEL
v UBEHET 2 & B KD BRRMMEVOTHHARL . SR 5R
HEARRABDOKILICIAD S & T M ERHET 2 L RRFIC—
B S ERRIN T CORMEAVB L BEOBERR TR
AR TH S REBEER DT XY —F v U T EEMM T %
MY e BCBIET BT ENTEXT,

Advantage of Sinter Brazing Technology

Sinter brazing is a technology that sinters and brazes two or more compacts
simultaneously by applying brazing filler metals between the compacts and
melting them above the melting temperature but below the melting point
of the compacts being joined. This technology enables us to produce
complex-shaped 3D products such as planetary carriers without the process
of machining.

LHOTZXIY—F v U7
QOLEHRDRABREREENST YAV 1> FTEHZET.IANME

ey Example of products

Advantages of our product:

@ We can respond to customer's various requirements such as reducing cost, weight

EL=512530

LERETEOER

Advantages of

E2=3091 75 (gl 7

EEMAREEHICTIER MRORETHRDE LR ICEE
SEEMRAE T 2R T R ROSERFZ AT U,
BHEEmOREBREZ KIBICSHERIM T,
HHDEREFICOVWTEANICEEREREZE > TVDE R,
HUT3RICHEIBEBRIMDODRFICOICBERICLZHDTT,

1/ FR2EE(TRO)

I F OEBIVESH I

2 BRBE~EBITRICH T2/ FEREHIE (TRO®)
IO F DI HERUIIE & HRE DR E HH

3 RETRICHITID/IN FEBORBILEM (TRO®)
ERTAARIC B 2 DM 1 WS 4

Multi-level Compaction Technology

1 PERIGEHT TS L RERED AR 2 MM ITHADEL 3 MRSBEODOM L 4 ZBEMAOBERNFEE

1 Enables multi-level designing which is avoided conventionally 2 Reduces machining 3 Improves material yield
Multi-level Compaction 4 Enables application to high strength material

What is Multi-level Compaction Technology?

After filling the die with metal powder(below®), The powder transfers to the
proportional shape without densifying it, then compression is performed as in below (2
(3). This technology makes it possible to compact complex shape components, and
widely contributes to expanding the possibility of sintered component designs.

We have an overwhelmingly abundant experience in multi-level compaction, and this
background comes from the following 3 points along with the accumulation of the
distinctive technique for many years.

1. Punch division method (shown in @)

Individual motion control of each punch

2. Punch motion control from powder transfer to compaction (shown in ®®)
Stable motion control of position and velocity of the punches with punch deflection
calculations

3. Optimization technology of punch motion during ejection (shown in ®®)
Punch motion control without exceeding stress to green compact body

BB B ZIR—Z b E VN 2R~ I T2, and space by adopting ourprodulcts from the demgnlng stage. . | bartos
B e L _ @ We can support our customer's to speed up their development process by .
@3D —CADICLZ e - BREMT. HE. FHEDO Y1/l zE T implementing the cycle of 3D-CAD design, FEM analysis, sample manufacturing and
CETARE—TA—ICHREEDDIENTEXT, evaluation process. o oy
@7 Xy NEF. HESHE - H Y BRI T IC & DD T 2R @ We can reduce machining as well as its processing cost by compacting near-net i ’
W& EIMEL T2 MEFATAE . BRI T A E AL 1 T 55 shape products, edge face oil grooves and crimping grooves. Machining is available if
3 =) Eo =] N Y
SLET necessary. AT <3
i ° @ We can perform fatigue torque test, compression test, tensile strength test and other FuioF
O@ED IR BRI, EiEE R, 5 REABREZEOIERFEZ LA tests in-house which are required to evaluate mechanical properties of planetary- OMRFE @Q7Y¥=71)L OMRBE
t:%{ﬁ bT?a‘D?"?*@ U_:‘:'\"U TCCEXé?’L%ﬁ’TE’EEWﬁﬁ?' carriers. Powder Filling Underfilling Powder Transfer
2N TEET As mentioned above, we have built a streamlined process for planetary carriers - from N
_ - ° _ o N the designing phase to mechanical property evaluation and production. N7
COLSICEEOVNITEET IR U —Fr UTDRENS
R £E X TO—BUIRND BRI N TVLET,
/ N
| ] <« > GER @HHET
- | Compaction Ejection with holding compact Ejection completed on Example of products
Bl p p
: FAR T4 — RN s FAR 74— R/ s
H i Design feedback i Design feedback [BR)O8 & =: vy oOr1H—N\T. T—U— NTF—E % [Applications]©Automobiles : Synchronizer hub, pulley, hub turbine, etc.
. S BT T Warm Compaction Technology
BT Manufacturing design REREEERMREEBEEICAWSEROREZ LR Warm compaction is a compacting method to achieve higher green density by perform-
% R BE T R T — = A E BT = \Eb T ing compaction with heated raw material powder and die at higher temperature than
Strength analysis 147(.5—( ﬁ*%&ﬁﬁxﬁﬁ?% < t LL‘;‘? '%\’Jmazﬁ%t DBHEL )_ij?jf conventional compaction. By the densification of the products made with warm
A BREZERIETIHREAETT mEREEZAWVERDOEE compaction method, the tensile strength, the Rockwell hardness, the elongation, the
- - FELE N —n N H i i
SD-CADIc& &% v ) 7at Efbick D BIRBE ROES MO\ FREEHREEE  mpactstiength, and fatigue strength are improved.
Design development with 3D-CAD —_—
ULEY, [Applications]
. ©Automobiles : Cam ring for power steering, feed pump for diesel engine, etc.
(]
OBBE: NTIRTHRALIY I TA—EILIVIVRET—RRV A&
TR B EE=%: fGloy f
Density Hardness Tensile strength Elongation Impact value
(g/cm3) (MPa) (%) (J/cm?2)
= = D40W* 7.2 83HRB 580 22 22
KT KL EPA :
Characterization Characterization DEows 73 90HRB 670 25 28
H110W 7.3 71HRA 1240 1.1 23
< >
h"“"— H130GW 7.4 75HRA 1280 0.8 41
RU DS 1000kNE#E - 5 | 3RS ER 1 HMCO1TW 7.3 7THRA 1030 0.4 14
Torsion fatigue tester 1000kN compression/tensile tester KISPHEED T —2 2R E Y, @FFEEISITERARF ICLBZHRIETHY REORBICHFBRHEITOVTIERI DML EVE T,

% Shows data of sintered parts.
\\ / These characteristic values are typical values tested by standard test pieces. Characteristics of actual product may have respective specifications.

E Example of products
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BT & & an

Technology and Applications

BRI T 54l

Green machining Technology

B AR T D458 1 YIEBEFRA NS W (S EENETEERE NITEA I/ RN) 2 IT/NUNFEELAN

Advantages of
Green Machining

AT E &

AR TIGTRBERA NS W e BEEN BTEEENREFTES
IFONINTHEEN DI MCIRD E T, FM T/ NUDFEE URWVD T RREIN
7REDINY IBREEERICE U TWE T BRI TIEBES RO TICEEARK
FREDREELYPTVWREDBESHDEI N UL TIIERETLSIL—
DT EMEEMERVWC RBELRINIEEDOOEEERITTOIIENTEET,

2 No machining burrs

W DBERERR MmO EETIZ

Conventional production process

Mixing Compacting

BT mOEE T2
Production process of
green machining

Mixing Compacting

1 TTHEIAYVINS W\ SEEE ETEER MIMENIV/IN
Low cutting resistance

Higher productivity, Less tool wear, Downsizing of machine

W EE O BEFERDI T Conventional machining M B FiZ 441 T Green machining

BAMIINT HFE OGS (BHAEW) ENT
Shearing Te To release the mechanical bonding between
TOZ)T the particles. . TE
A Tool
Direction S
of machining Direction

of machining

BE OBEREAEITEDEE Comparison with conventional machining

AU NIV

AYAILET Helical gears

ANUAILFT (139 IEHRE) [F. EREEG CRRIEN BRSNS ERTICER

SINFET.F7OET CIFF DB L TRUNTWET AV AILFET(E B

EHRMICD LT ONHE > THLD T HHEWVICHESEENDLRIRD

Fo.chicdhEaEeaROETeETF 7EMNIFISh. BEEOER LR
Lﬁﬁkbi?‘,

Helical gears are applied to where low noise level is required during the high speed
rotation. The tooth traces of helical gear are twisted against the central axis. The impact
during engagement can be minimized because two teeth on a helical gear engage little
by little and continuously. This continuous engagement makes helical gears operate
quietly even at a high load and high speed rotation. This contributes to ensure low noise
level in vehicle application.

LR TEEHREOY 2y M EEEMITEE) CRGEBEOHEAGDE
EED AR Uh AR Uh B EREE KRB/ NBZRDT Sk
BANUAIITROBREEET B ENTEEI L BEDOMMDLSIC
ANUANLDORTYIOMI PR TAO—FMIZEBIZIENTEDD
TN TEERDOXVY hBHD T,

The combination of die ( a set of equipment for assembling tools) developed in-house
and the rotating device enables us to manufacture a wide range of products in various
shapes such as external helical , internal helical, stepped gears and so on, regardless of
the size. Besides, the machining costs are reduced by omitting the process of hobbing
and torsion broaching in the same way as conventional steel.
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1 Low cutting resistance (High productivity, good wear resistance of tool, Machining equipment can be relatively small)

What is Green Machining Technology?

Since the cutting resistance of a green compact is low, in addition to the expected
high productivity and good wear resistance of tools, the machining equipment
can be relatively small. Because machining burrs are not produced, it is also useful
on features such as cross holes where the deburring process is difficult. However,
as opposed to machining after sintering, parts may chip easily at green
machining. This problem can be avoided using the Sumitomo Electric Group's
cutting tool development technology under optimum processing conditions.
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The latter part of the process is
the same as conventional process.
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Green machining Sintering

3%Green machining is applied to either a part or
the whole of machining processes.
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Machining burrs are not generated

The best suited for the difficult part ( e.g. cross holes) for deburrmg
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Conventional machining Green machining
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Helical compacting

W ClEEEEIDJRIE Rotating motion mechanism
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E>Pin 3%Lead groove (Same as product)
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lead groove (Same asproduct) gy T/ F AL ERBE L T S HEELR
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T/ F (EEROBALL1:2) MBETY1 LT/ OFOI—R M5 TS 5.0 REEEEBET
Lower punch (Reference forrotating) 755 BB E, (COLE ST OMBRFRNTELOTH
KU—RIAUALBEEICENT LI FET DN ER) SBICHTY (R~ BREL) DT 2 B0
><L] @jf‘;';ﬁz%’gﬂi The lead of die, the upper punch After the process indicated at the left,the
g peear one foiai’ii?fe amount and lower punch are aligned at the upper punch and die go down while

position where the synchronizer rotating.Compacting process (to ejection)
AN RBE and the lower punch are in contact. is operated smoothlydue to the fixed
EHHARE filling ( The gap between the upper position of the synchronizer and the lower
punch and the die is important.) punch.

[EAEIRRE Compacting

SERAAI Applications

NIALET Ptk MSMaLhEE  AaUhil Phalns
(91 Internal helical Internal and External helical Internal helical
Helical gears gear external helical gears groove groove
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Technology fo Achieve High Strength / Development of Nickel (Ni) -less Alloy

MERESICEVWTHREZA LI A EELTC [EROBREEZS In powder metallurgy, there are several methods to achieve high strength increase of
- . . - 2 Yk 7 density, dispersion of highly hard phase, to increase the strength of the base powder
= \ gt 4

g3l [§DD§{$LLEE§ﬁH%%ﬁ Hetacl] [b’ﬁ:jﬁ:{\@i@ after sintering, to achieve high-hardness by quenching, etc. In the conventional
MARZMEEOR—BEZEHZ L] [BRICRANGEZHE way,nickel(Ni) was added to increase strength after sintering or to improve quenching
L. EBEEEBEERZE)BENHDET RO RE(LEMT upon heat treatment. However, since nickel is an expensive rare metal and the market
price fluctuates greatly, we have developed new materials without nickel that are
(3. BEAER OFRUMEE A EPRIEROREANER EZBRIC, appropriate to achieve high strength with the concept of "low cost, stable supply, and

ZwaIL(ND M EE EISBRLULTWELEZD . St L7 X environmentally friendly".
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@ E8E -N)UNESEH :DM-50 @ High-strength, sintered material by belt furndce : DM-50
BEORNTCEREEERUMEI T, Fe-Ni  This is a material with high strength and low cost. It is a low
AErAZEDBREEEETZ-HLEDMo (T pre-alloyed mat§r|al |nc|ud|ng a small amount of Mp (mo!ybdenum)

. N in order to achieve an equivalent strength as iron-nickel alloy.
U7 T0)ZRMUIcREBEB/EM B TIII—  Machinability is excellent due to uniform bainitic structure.

BARAFA MEBICE D HIE S RIFTY,

@ E8E - ZREEM HM-120 @ High-strength, high-temperature sintered material : HM-120
SHmESHEEFREI MBI T BEANIED  This is a material with high strength and toughness. It is a low
\ S - A N pre-alloyed material including Cr (chromium) which has high
ik\' Cr(7EIA“)%,J MU RES 2T, hardenability. By sinter-hardening treatment, it becomes a
VUF—N\—RZVT (BEHEREIL) LEBICT 3 —  uniform martensitic structure and shows equivalent mechanical
BNILToHA NEEBE GO AN ERSE L characteristic to conventionally hardened materials. We propose
this cost-effective design by eliminating the quenching process.
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FFEH DM-50

Development material  DM-50

BFM HM-120SH
Development material HM-120SH
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[Applications] ;
©Automobiles : 4WD actuator component, synchronizer hub, spline hub, sprocket, rotor for power steering pump, 3
cam ring, nozzle clamp, shifting lever, oldham ring, planetary gear for starter, = :

seat belt components.

EOh ! Example of products

A BEANELA;MT Localized Hardening technology

B BEANIKIM &1
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Localized Hardening?

Localized hardening is a technology represented by induction hardening and laser hardening to harden the specific
surface layers which require wear resistance. Compared with conventional quenching, Localized hardening technol-
ogy contributes to the enhancement of wear resistance, maintaining the dimensional accuracy and toughness. The
Localized hardening also enables us to control the depth of hardening.
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2R Example of products

BREEANIZ. B ROBENNELERICIC/L%ZIE  Induction hardening is a technology for hardening by heating
AP BEMRTZICCEDEE - EANT ZRT the required portion of a product with an induced electrical
\ A Y /m .

- _ o current. We have already applied it to teeth of sprocket or end
T TIE ATOT Y NEEBC T Ty F/INT DIHEIDHBE  surface of clutch hub and also developed induction hardening

AU Z AT ILE T— 2L — I £ BEFFREA that el;wablgs hardenilngdofC?nZthglrer?uired s?alliorr]tiT)dn ofthz
s s | e . i emess e PATL by using a newly-devised coil shape and work holder, an - —
NI, B> —)URIC LSRRI DB TERTH;T by using electromagnetic shielding to insulate portions that —~ BEKEANOERT

ZHFE U EBIELTWED, Induction hardening

should not be hardened.

L—F—EANE HEOBRER _ ENNELREFTICL— Laser hardening is a new hardening technology that applies
Y AR RN 2 ETMEL . B ANT 2RI laser emlsspn to the speo'ﬁc area that}reqwres hlgh s'trength or

hardness. Using this Localized hardening, the distortion caused

T mERREANKIDEBICOTHEIZDIENTE D by the hardening process can be reduced to a minimal level,and
A IEENRE#STRICHBERETEEY, can be applied to areas where a coil cannot be positioned for

induction hardening.
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Laser hardening

Sintered Structural Components 20



