219008 FLYWHEEL AND METHOD OF MANUFACTURI NG TEE SAME Thi s |nventﬁ3$'1£JL2E%/,
to a flywheel and a nethod of manufacturing the sane, and nore

partieularly, to a nmoulded flywheel and a nethod feor manufacturing 5 r
thereof. As is well known, a rotating body_such as a capstan enployed in a
magnetic tape driving mechani sm of audi o ch3sette t ape recorders and/or o
wdeotaperec al :-, ,.__ VA" - 'E‘u g heel is 10 :

used for regul tant val ue. The
flywheel is usually Tlnrsm\rﬁnmmatmlaUea ae ai lfd.ymhebﬂawdsca ametthodbt ai n

prescribed rot g Mu%é%?{ ¢ihg a@héi}%@.‘@?é aﬁ?gﬁb‘%gl grttﬂﬁalarl%a toa C

acconpanyi ng dravmlég |s a si convent |
flywheel . The mastidedyflarvhgel ard 2 methedgfiry mrmufagtimima f| ywheel
wth a disc shmﬁ&_then tri m*red to an-accurate shape of the fiywheel.

The di ecast flywheel 11 is onally fornpd,with_a groove 1la in which a
bel t can be acconmod'ft &f ‘é‘g& HEROY e Qorggaﬁ"?ﬁh\?&d%lf“f‘g‘ AP as a

pul l ey. Furt heapstan féxgtheédlﬂnla magnenabl ;aperﬁnimimy tolechayeiem 12
which is nmould ynt S u Sy 10, transfer a
rotation to a % \%ﬁr?;ié; é%éé&(%%té%ﬁé ’9?"8‘%‘1 %?% ape rcll%w ng chani sm
The di ecast flmd% usualjncindbudest aetfﬂ.wwmm g&he Flywhedl tizd to

2ha33| S not sho % %t%w @%ﬁﬁggﬁegkxoﬁu%@@ﬁ%eﬂg:%a as r#geg

capstan for ke&AfFant HrlugeeChenEl¥wheedpis usuallyLormad K% 21 ng
process of them&masdﬁﬁw@eﬂnélorhsmser sona%da:oadlsﬂaﬁ ré&hrmea i's,

(e Srconst oo oty L R IR B8 VTR fef e ™o ©

producti on and dcccipanyimsdfawiegs whhehcisl lay side view of a

15 conventional flywheel. The metal material is diecast
roughly in a form of a flywheel with a disc shape and
then trimmed to an accurate shape of the flywheel. The
diecast flywheel 11 is optionally formed with a groove
lla in which a belt can be accommodated, so that the

20 flywheel 11 is used as a pulley. Further, the flywheel
11 is optionally combined with a gear 12 which is
moulded by synthetic resin such as polyacetal so as to
transfer a rotation to a driving system (not shown)
such as a tape driving mechanism. The diecast flywheel

25 11 and the synthetic resin gear 12 are fitted to a (
shaft 13 together and rotatably supported on a
prescribed chassis (not shown). The shaft 13 is used
with its one end 1l3a as the capstan for keeping a tape
speed constant. _

30 The manufacturing process of the diecast flywheel
11, however} needs a lot of time; that is, the diecast
flywheel 11 usually requires to be trimmed after
diecasting. Consequently the diecast flywheel 11 is
not fully suitable for mass production and is

35 insufficient financially.

Recently, therefore, a flywheel made of pressed



ﬁécently, therefore a flywheel made of pressed -2- iron plate, as shown
in side in Flgure 2 of the acconpanylng drawi ngs, has becone popul ar. The
pressed iron plate flywheel 14 is advantageous for sinplifying the
manuf acturing process thereof and reducing_the cost 5 thereof. The

ssed iron plate flymheel 11-is then usualTy combined with a pulley 11b

and/or a gear gg%rgynggeg¥§wheihnsgagwéhtE&%BE%gsthrth a shaft 13.

The pressed |ron wheel as a that a rotation
irregularity nayaﬁFP§Ea§HGnS Azpyingsiy hpgr hecamgupopylanew Thet pressed

present on.rotatiesnoplabe thywheeh i1 1§hhavh§taaééu§ebeesEHbQKE?iE?Of a

I | at e, { s not he .non-uni fo
F?ﬁ?tehrgﬂrPng 1§he DAER ﬁﬁkﬁﬁé“ﬂ|9ﬁ98§F51%H8§es e§§ﬂn§ePH€135u§Pe|99ﬁ
pl ate so pr&ci setheneofo k®he phesbhdc&neaspmhtbhclyWQaen|auelunthﬁhﬁl One

probl emis that r | yt y aff.ected b

uni formty of th?g %%gg ng%ggPp§£%%I§t§8i&g§ %gﬁ aPﬁ ﬁr&sgé ﬁan plate
20 flywheel 1madesofnsynthetigupesin andhfitted ppgsthér|tonapbhn£t

fl ywheel 11 requiges additional processing when bei ng conbi ned anh anotheg
rotational body such a ulley 11b and/or a_gear 12. Further, the presse
iron plate flywheel ﬁﬁaggﬁsisd irgpappate £AYWhseli id hew pl drewbagk | be

exacer bat etoby the th&ﬁtaoﬁotatiéh|itréquQkib TERAY hti%efhﬁﬂ‘ﬁn inaccurate
posi tioni ng betwe

£ ol iron g %wggu nd t he %ther
rotational body Eﬁgﬁ 31 EX ﬁﬁgﬁe9mTE R&/ ¥P §§§F 2 PRe&#NELONYr essed
iron 30 pl at exrétabihen| oflthe ﬂiydhuelhluhe wuhheislbbcandéothbhe gear
1%;/ thickness of a usual iron plate is not fully uniform.
- In this case, the non-uniformity is limited during
15 making the flywheel 11 by pressing the usual iron plate
so precisely as to keep the thickness of the iron plate
 uniform. One problem is that an order of the wow
flutter may be affected by the uniformity of thickness
of the iron plate. Further, the pressed iron plate
20 . flywheel 11 has another drawback in that the pressed
iron plate flywheel 11 requires additional processing
when being combined with another rotational body such
as a pulley 11b and/or a gear 12.
- Further, the pressed iron plate flywheel 11 has a
25 . drawback in that the wow flutter will be exacerbated by
the rotation irregularity which may arise from an
inaccurate positioning between the pressed iron plate
flywheel 11 and the other rotational body such as the
, pulley 11b and/or the gear 12, when the pressed iron
\ _ 30 .- plate flywheel 11 is used with the pulley 11b and/or
-the gear 12. . :
According to one aspect of the present invention,
there is provided a flywheel formed of a'composition
- formed from a base moulding mater1a1 obtained by m;x;ng
35  a metal powder, coated with bonding agent, and
synthetic resin powders, and all of:



According to one aspect of the present invention, there is provided a

flywheel formed of a conposition formed froma base noul ding nateri al .
obt ai ned by m xing 35 a metal powder, coated with bonding agent, and ¥
synthetic resin powders, and all of: =g- a nelt flowability pronoting
agent; a heat resistance stabilizer; and a silane coupling agent. Accordlng\;

to anot her aspect of ﬁgftpffgegglﬁltymgggﬁagi ggﬁge is provided a
conposition suitable for P e roma base noul di ng

material, obtai ned dyberki Fgsk gﬁé?ﬁ? 55%8%11295atéﬂ wi th bondi ng agent, and
synthetlc resin powdegslaﬁedcehblﬂﬁg d4f@ent. - a.nelt flowability '
pronoting agent; a heat_res ance gﬁablllzer silane coupling agent

According to a furt ?°5gb% BfaFﬂ ﬁFe%%B?aneg Pﬁﬁnprfﬁgp i s provided a
met hod of5 manuisvention, 1‘§herealanprd\wdédyaheemposmtrppns Badtablie foir st ep.

of mixing met %agf%geasﬂg?gasﬂ WebEnd@NEEGH 20BARke MBA1BNRGNCLIC resin

powders to fo se no terial; a second st ep o all of a
mel t flomablI|¥7t291311p9bﬁ6+ﬂﬁ3 agen+x159heaweteéu & seoBitedzer and a

si | ane coupl i ngienepéndihg &Jj&nﬁaSSnHDH%ﬂtHGtﬂat fekdh powderd,a anenposi tion
with a specific graglty greater than 4 athird step of forn1ng t he

conposi tion, 8 25 fromthe second step, into-granules, and drying
t he granvmar conposatmebt Bléwabibisyepromotihyi agehke granul ar conposition

a heat resistance stabilizer; and
~a silane coupling agent. S
According to a further aspect of the present | g;)
invention, there is provided a method of manufacturing
15 a moulded flywheel, comprlslng.
a first. step of mixing metal powders, coated with
bonding agent,: and synthetic resin powders to form a
base moulding material;
a second step of mixing all of a melt flowability
20  promoting agent,:a:heat-resistance»stabilizer and a
- silane coupling agent into the base moulding material
to form a composition with a specific gravity greater

than 4.0; _
-a third step of forming the composltlon, obtained

25 from the second step, into granules, and drying the
granular composition; T '

a fourth step of melting the granular composition
obtained from the third step and kneading the melting
composition; and . - o -

30. - a fifth step of Lnjectlng the kneaded melting
composition obtained from the fourth step and moulding
the injected compound to form a flywheel.

The present invention also makes it possible to
provide a flywheel which has a high rotational inertia.

35 . - The present'invention also makes it possible to
provide a flywheel with a reduced wow flutter in



obtained fromthe third step and kneading the nelting conposition; and 30
“afifth step of injecting the kneaded nelting conposition obtained fromthe
fourth step and moul ding the injected compound to forma flywheel. The
present invention also nmakes it possible tgprovide a flywheel which has a
high rotational inertia. 35 The present invention also nmakes it

possible to- Sr.omqhaiﬁ.dﬂ,y\dmblat/\ﬁ'd freﬁddﬁwwﬁlﬁmwl flutter i nf : 3 f

rotation, and at a r er the | is forned of a

conposi tion with speci Pfél c gr 23'} {&pe o%f]ﬁﬁ&be%ﬁh j%ﬁeﬂ%f’akﬁ‘i}“ﬂ?ﬂé‘%’hl

powder is |r3n p@*ﬁﬁbrspeblflc gravidy »fhatdms 1:.lmharlls.t()a.nd:c ng of th](ca pr esent

i nvention and to s owztyf@ ref erence
;an X a@llﬁaicéc%Q.é Yolorf i dubder .

wll now bessmade of e anyi ng "drawi ngs, in which
Figure 3%hows a s. a&%ﬁ%uﬂd@ﬂﬁaw@o s ereasnt of the

moul ded f | ymheel;mmdsm@ddo t B TRRE HHY ine Tay | BB Gk 1P
axi al section t%%&d %%clteﬁgr uI d| n mach ne V\/m ch may be used for

manuf acturing a b, way of S*%AmRLe0 t he
present inventi & ﬂhegmoﬁlpalmy\dmgadm:wgss,edtn ehildk qugh the cyl i nder of

the injection noul di gg IaN an ure 6 s
di agrajn’mat i c view for ?g&%h:i %]h%g'tsrlz ? a‘at]revr%tfle M SEY é’rﬂ kneadl ng
process adOper f @Whodiment,ef; Wmmid@lﬂy@eﬂichmmu@gmd:lk _
DESCRI PTI ON OF 'prfeseerERventEMRGDI VENT

Figure 4 shows an axial section through an
~.injection moulding machine which may be used for
manufacturing an embodiment of the moulded flywheel
15  according to the present invention; _
Figure 5 shows a radial section through the
- cylinder of the injection moulding machine of Figure 4;
- and- '

- Figure 6 shows a diagrammatic view for
20 -illustrating ‘a transfer-mix system kneading process as
performed in the ihjection moulding machine of Figure
4. | N o
DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention will be described in detail
25 with the reference to the accompanying drawings, namely
Figures 3 to 6. Throughout the drﬁwings, like
reference and letters are used to designate elements
like or equivalent to those used in Figures 1 and 2
(Prior Art) for the sake of simplicity of explanation.
30 Referring now to the Figure 3, an embodiment of
the flywheel according to the present invention will be
described. First of all, 80 to 95 % (or 80 to 85%) by
weight of metal powders, such as iron powders, coated
with bonding agent are mixed with 20 to 5% (or 20 to
35 15%) by weight of synthetic resin powders, for example,
PBT (polybutylene terephthalate) resin powders. As a
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5 agent;

its

anti - oxi dant agent, ,ant drol S ent_1 nd/.or met al i nert
ageht.xlhe Vat ??ﬂplﬂ' é? é §55§g aq%éﬁﬂ)ﬂﬁ%*mqﬂgﬁély%%§nﬁq%ﬂélng
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i n other rds peIIe s for, noul di'ng,
0.001 to 0.01 % by weight (or several hundreds ppm) and

several %s in weight to’

several dozen %s.in weight of

alcohol. As a result, a moulding material (referred as
Material B hereafter) is:obtained.- The Material B is
then mixed with polyester system binder and made into
granules, in other words pellets for moulding, and then
~dried. The pellets of Materlal B have a high’ speclflc

gravity of around 4.0 or more.

Referring now to the pellets of Material B, some
physical properties will be described. As a result of
measurements for a sample in which the pellets of

- Material B include 84% by weight of iron powders, the

specific gravity was 4.3, the tensile strength was 352
kg/cm?, the extensibility was 1.24%, the flexural .

strength was 618 kg/cm,

the modulus of rupture in

‘bending was 11.6 x 10 kg/cm and the Izod value was 3.76

kg/cm.

A flywheel is obtained by melting, kneadlng and
injectlon-mouldlng the pellets of Material B. In this
- case, an injection-moulding machine, as shown in Figure

4, is used. The injection-moulding machine has a

transfer mix“principle.

mixing and kneading device based on a so-called

When the pellets of Material B

fggq_ag.ggm | ifye Pronoting
li,zer; and a . Sil ane s stquSHPQ|ng agent
&ha

a heat-reS|stanc [
or silane couph?ﬁﬁ‘ﬁ@QﬁFtaﬁﬁ §§£1#é§*§%éﬁfya§wgﬁmﬁ

stabili zing eféffécenohheheemmm@deo thedledty W tactdmp ad orfcaxanpl e, an

o



20 dried. The pellets of Material B have a high specific gravity of
~around 4.0 or nore. Referring now to the pellets of Material B, some
physical properties will be described. As a result of neasurenents for a
sampl e in which the pellets of 25 Mat er |6al B i ncl ude 84% by wei ght of
|¢_pn powders, the specific gravity was 4.3, " the tensile strength was 352

KG/ cn2, th t t $18 ka/
the modul us of Ve Hd mﬁﬁﬁﬁs Wray iy she Bipeliicy MR A (9 001
was 3.76 30 lhprpar AX yﬁmsene iletshof Meé-'y-aielﬁ iaxe flasbdd &y and

i nj ection-noul digia ﬂd&ﬂoqd Qird Hel¥¥lE ithdirein Ibz, tHiat @5 8.8 .2N The

injection-nDuIdl haogwn .i,n Fi gur i's. ysed. The
injection-noul dlﬁ%%’ﬁé 35 thep %ﬂ%’[ﬁﬁ’e&ﬂ e & IdrdeEed on
a so-call ed tran€ dirom righthdiplleft \Mﬁltlidﬁelm:lng sbyofop\éaiﬁncai df a -6-
with the high SRS ra £ he pellets
of Material B ar :cg%éed |791 a\&t:tﬁllnﬂec}g"re%#gﬁe g'q'f?é'l Ed)d"i %%éc heaters 18.
The nelted Mat emapeaB:ed; cdmpressions ansd sheartiang \by reberogeration fofHm
right to left | RHd GG 110 i WAL dladhet 'Riuleld HEHE 'ted

Material B is subjected to repeat conpr ear | n

co- oper ati on of QHdnder\}6L7 sthdhate g aedites Materialy Ebn’-ﬁ he cyl i nder
16, so thago t he diptfiash dviiiey |1a1eﬁéds, 10 sufficiently kneaded. The

cyliper L6 has & b thed L Blad S R0 0 e %y 40 o e 25 1O
cylinder 16. Thee fs efouly gﬁmémae‘a}ura@rslfomﬁ igr ®ikpsre 15,/ twhikh aré eed
%Sﬂe A as Show%ofhéaggiong the éHf%ﬁﬁ%héﬁ éigéction of ‘the cylinder
16. The screw 17 also has four or five grooves in its
15 feed zone A, as shown in Figure 4. The grooves of the
- screws each may operate in conforming to the principle
of transfer mix, so that the Material B can be -
uniformly kneaded.
‘Referring now to Figure 6, the kneading operation
20 in the injection-moulding_machine will be described.
In Figure 6, Bl and B3 denote the melted Materials B at
some transferred stages in order of Bl, B2 and B3. .
"Ring lines in Bl to B3 diagrammatically show
. distribution conditions of the melted Material B. Line
25 C shows a shearing position for the melted Material B
by the screw 17. _ -

-The melted Material B is thus well sufficxently
kneaded in the injection-moulding machine. The well
kneaded Material B is then injected through a nozzle 19

30 and supplied into a mould-die (not shown) which is
- provided on a left end of the cylinder 16. The
injecting direction of the kneaded Material B is shown
by an arrow AR in the drawing of Figure 4. Therefore,
‘as shown in Figure 3 a moulded flywheel 20, which is
35 substantially shaped in disc form, is obtained. The
- moulded flywheel 20 may optionally have a groove 20a to




screws each may operate in confornming to the principle of transfe.r m X, SO
that the Material B can be uni formy kneadéd. Referring now to Figure 6

t he kneadi ng operation 20 in the injection-nmoulding nmachine will be ]
described. In Figure 6, Bl and B3 denote the nelted Materials B at sone -
transferred stages in order of BI1, BZ and'BB Ring lines in Bl to B3 Sl

di t I sh d t :

O agr i oal bt SORNHY) B BUOR R Y W SR e
screw 17. TheI ﬁywhéeﬂzaﬂzsr,l &lo Bhat tdhﬁsmlldasljfﬂwl@ﬂl Y&kmanied in the
I nj ecti on-no chi.n ﬂéfm’c&d ﬁﬁih ted
tth ough a no;zﬁgg%g ds .% ﬁ’c?isfx e Into a- mulﬁd&ldl&‘% ﬁfoit sho‘%/\gj)ﬁvm?ch
is provi ded oncan th dasbin cdintegralle With aiigea% i dhr of

the kneadgd Matgaitalish t&:esfﬂwﬂaelarnoararzmmﬂﬁ iqedine2 Trayé I‘iﬂowidé'dgd’ée 4.

Therefore, as shown.i a noulded flywheel 20, which is 35
substantial |y ?h&‘ﬁé‘&q%ﬁphﬁ% P%r Ane PifGes ned.  The noul ded flywheel 20

may optional |y haveThegone pizie moulded -bdidy vafirchéyflywheel 220 and a
Boer e 2 n pifeLgbat 2l 2 Bkl 1o ipled D9 MDLHE d igRGe 2D, Pan
moul ded in int &healshafli 22 a.sgmecm_as A capsraam s, the flywheel 20 and
oo 858 885,07 TR T dptutieniod g
One end 22a’ of tt*ﬁefé-ﬂ'ﬁleeé-z has Js*w high, specitic gravity of BOES AR to
the enbodi ment 439 .deqtdibro\e sifEidientBe| high totatioh tmestiac
gravity Of_nor%akh . obtalned. As a result, the moulded flywheel W/
according to the present invention can reduce its wow
15 - flutter in rotation to a sufficiently low level.
. Further, the material with sﬁch-high specific
gravity of 4.0 or more forms the'flywheelﬂhy,'e;g., an
‘injection moulding. The material is well kneaded in
the transfer-mix system so és:that*the metal powders
20 . are dispersed uniformly in the moulded flywheel. The
weight of the moulded flywheel is well balanced so that
a preferable rotation with a reduced wow flutter can be
performed. Fﬁrther,'another'rotatiOnél body such as a |
. gear or a pulley can be easily formed together with the
25 flywheel. Therefore, the manufacturlng process of the W/
flywheel can be simplified. :
While there has been illustrated and described
what are at present considered to be preferred
" embodiments of the present invention, it will be
30 understood by those skilled in the art that various
changes and modifications may be made, and'equivalents
may be subétitutéd'for elements thereof without
departing from the true Scope of the invention. 1In
'addition,Vmany.ﬁodifications'ﬁay bé-made:td'addpt a
35 - particular situation or material-to*the-teaching of the
present invention without departing from the central



4. 0. Therefaore, a sufficiently hlgh rotation inertia can be obtained. As
2 result, the noul ded flywheel according to the present invention can
neduce its wow 15 flutter in rotation to a suff|C|entIy | ow | evel .
Further, the material with such high specifjc gravity of 4.0 or nore forns
t@g flywheel by, e.g., an injection nDuIdlng The material is well kneaded

1n the transfer y. as al g PP 0. i spersed
uniformy in thegﬁéﬁﬁdggg?}af ?ﬁéf%ﬁbpé nf% is *ﬁgﬁaealﬁgatﬁfﬁﬁﬁeel is

wel | bal anced sommvtaoare%r lam timted ta t«he hpartequéea mpémsaer can
be perforned. Fgik8EbsednNabhthel Béati MBak L8HYemptatad ﬂoﬁeéérﬁylﬁgpm | ey

can be easily for her th t

ganuf act uri ng prBe sgﬂbg %ﬂgePE%ﬁﬂe FuEaﬁhﬂE EL%pFPYFBEI°VhFPEEPﬁ8rEggas
been il l ust$at edembddimentsbfalibng withih phesscdbpeoosi thecdppended
preferred enbodl 1@ of the present invention, it wll be 30 under st ood
by those skilled™Tn fé art that various changes and nodificati ons may be
made, and equi val ents may be substituted for el ements thereof without
'departing fromthe true scope of the invention. In addition,' many _
nodi fications may be nade to adapt a 35 particular situation or material -
to the teaching of the present invention wthout departi-ng fromthe central
-8- scope thereof. Therefore, it is intended that this i.nvention not be
limted to the particular enbodi nent disclosed as the best node
contenplated for carrying out this invention, but that the invention
include all 5 enbodi nents falling within the scope of the appended
-glgins.



-9- CLAVE T A ||ymmccr—1orned of a conposition fornmed from a base

nDuIding d by mixing a nmetdal powder, coated w th bonding :
agent, a m&gmﬂﬁatﬂ !elLrem n powders, and all of: a nelt flowability i
pronoting si stance stabiliger; and a silane coupling agent. _ .
2. A flywheel according to claim1, wherein the 10 conposition has a 'kJ

specific gravi cr.aaMgater .than 4.0. 3. A flywheel according to claim1 or
2, wherein the netal e A wheel according to_claim1,
2 or 3, wherein thelmat\gﬁ S&Xﬁéﬁegom'%ﬁ &gf&{&ﬁwq Higp tgrmed e ght
of- t he conposi firom far basehmolaldiad hwieaﬁlali bt imsd lﬁydmﬁrmpt& ded -
flymheel accor t cri

el orance o eyl SoRblT cbarBO VLN solldi ) SO0 SR HRERHLL ",

6. A coﬁp03|FﬁéﬂnsnpvdsrﬁvfendnaﬂﬂngﬁifIymheeI forned from a base

moul di ng material, gbh@uQeq1Qdefyﬂg; gfoated w th bonding
agent, and synthetlc L?SIn powder s, It flowability

pronoti ng agent: 252 heat regig cﬁbﬁtﬁhﬂii?%ﬁfﬂﬁq zer; and a silane

coupling agent. 7. a.A;Qemﬁo&bhpQﬁny: éﬁﬁm to claim®6, having a specific
gravity greater tha

h uf | ded
flywheel, 30 r'| si Rgglgwhqegft £ gmrgﬁ arfgiql':’é{‘gf 3&%?%3 et ed

with bonang agemppsamdomyhhhehlepaamﬁlqugmkvity(gfé&t&tiﬁwgm 40l di ng
material; 3. A flywheel according to claim 1 or 2, wherein
the metal powder is iron.
4. A flywheel according to claim 1, 2 or 3, -,
wherein the metal powder constitutes from 80 to 95% by
15 weight of the composition from which the flywheel is
formed.

5. A moulded flywheel according to claims 1,
substantially as herein described with reference to,
and as shown in, Figure 3 of the-accompaﬁying drawings. .
20 6. A composition suitable for making a flywheel,
formed from a base moulding material, obtained by
mixing a metal powder,.coated with bonding agent, and
synthetic resin powders, and all of:
a melt flowability promoting agent;
25 a heat resistance stabilizer; and
a silane coupling agent..
7. A composition according to claim 6, having a
specific gravity greater than 4.0.
8. A method of manufacturing a moulded flywheel,
30 comprising:
a first step of mixing metal powders, coated with
bonding agent, and synthetic resin powders to form a
base moulding material: _ .
a second step of mixing all of a melt flowability
35. promoting agent, a heat-resistance stabilizer and a
silane coupling agent into the base moulding material
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& second step of mixing all of a nelt flowability 35. pronotin

=feat -resi stance stabilizer and a si'l ane coupling agen

IéDuI ding materi al -10- to forma conposition with Hmmmn& mﬁl
greater than 4.0; a third step of form ng.{fe conposittonrs tane

:he second step, into granules, and drying the 5 gr anul ar conposrtron

folrth step of g8l Ebkh Bheopdailtaont WIRGS i i [Eie @&rivfxn:qrr?trbetuaﬂ rd
step and kneadlgg th? geltlng conposition; and a fifth step of injecting
t he kneaded nel 0% f conposition obtained frontthe fourth step and

nout di ng the inject ed thnqrdmd:etpodforfmm:kﬂgy\ﬂmelcon@osﬁrimﬁ,l phitadned '
[Ton povder _i n EFBA" £RSC Bedold el Muiiely gfAtdL, MadTdedi s NS MO
et hod accérdrngrﬂbuéﬁﬁ'ﬁP@P&BM§l°mﬁere|n t he fourth step of nmelting and
kneadi ng the conposi @i ¢ourthadep bf M1ti%y Fhe Ytrilar composition
obtained from the third step and kneading the melting

composition; and

a fifth step of injecting the kneaded melting
10 composition obtained from the fourth step and moulding
' the injected compound to form a flywheel.
9. The flywheel manufacturing method according
U to claim 8, wherein the metal powdere are iron powders
in the first step.
15 10. The flywheel manufacturing method according
| to claim 8 or 9, wherein the fourth step of melting and
kneading the composition is made in transfer-mix system.




