0 3 MAY 2004 DESCRI PTION TI TLE OF THE | NVENTI ON HOLDER FOR POLI SHED mEﬁkMAYzWA
AND MANUFACTURI NG METHOD THEREOF TECHNI CAL FI ELD The present invention
concerns a holder for a polished work used for holding the polished work
when di sk-shaped polished works including sem conductor wafers, alum num

di sks or glass disks for hard disks, glass substrates for use in liquid
crystal displays and di sk-shaped ceram cs are polished by a surface
pol i shing apparatus, as well as a manufacturing nmethod thereof . BACKGROUND

ART For exanpl e, when disk-shape i rk conprising, for exanple, a
sem conduct or wafer, aIuninun1digﬁgghi3a§g§¥gisk for hard disk, a glass

substrate for use in a liquid crystal display and di sk-shaped ceramcs is
polished by a surface polishing apparatus such as a | appi ng machine, a

hol der for polished work as shown in Fig. 11 is used for holding the

pol i shedTIRBEkOF TRBEhONUENTIONf or t he polished work has several to several
tens | apped material holding holes 32 for holding the |apped naterial 31
and has a gearHGBDRRFGRPOLL SHER WORK JRAMANUF AITURINGHMEBEIH OPEHERE O
surface polishing apparatus. 1 M X Known polished work hol ders can incl ude,
for exanpl e,

TECHNICAL FIELD

The present invention concerns a holder for a polished
workused for holding the polishedworkwhendisk-shapedpolished
works including semiconductor wafers, aluminum disks or glass
disks for hard disks, glass substrates for use in liguidcrystal
displays and disk-shaped ceramics are éolished by a surface

polishing apparatus, as well as a manufacturing method thereof.

BACKGROUND ART

For example, when disk-shaped polished work comprising,
for example, a semiconductor wafer, aluminum disk or glass disk
for hard disk, a glass substrate for use in a 1iqﬁid crystal
display and disk-shaped ceramics is polished by a surface
polishing apparatus such as a lapping machine, a holder for
polishedwork as shown inFig. 11 isused for holding the polished
work. Theholder 30 for the polished work has several to several
tens lapped material holding holes 32 for holding the lapped
material 31 and has a gear 33 meshing with a sun gear and an

internal gear of a surface polishing apparatus.



nmetal hol ders conprising netal plates such as nade of SK steels or
stainless steels, holders having resin coating applied on the surface of
the metal holders (referred to Japanese Published Unexam ned Utility Model
Application No. 4349/1983) and |am nate holders forned by inpregnating
carbon fibers with resins (Japanese Published Unexam ned Patent
Application No. 143954/1983). Metal polished work hol ders conprising netal
pl ate have working life ten times or nore the polished work hol der
conprising resin plates devel oped subsequently in view of the polishing
durability but KRQy& Q%’aﬁxﬂ%wwkwﬁﬁs@%%ﬁ% thg%o%%fﬁré wor k
such as cracking or chipping by contact between the netal and the_ polished
work i n mesalohRldRsbdiemphos dnowtichl gleaeisysdel @ Bpradecat SKeSyeels of the
pol i shed product. As a counterneasure for preventing such cracking or

chi ppi ngoef sthd nielsiss lsededer k hod deasi hapantgi oesimycbetfiognedplakdngnt he

I nner circunference of the work holding hole in which the work hol di ng

hol e is waRU\REEAIE €@ foyyh@iatdiINGo Bd €£S i( T effledtreed 0 Japlhieslesisl islkedi cal
with the netal plate, fitting the sane to the inner circunference of the

wor Kk hol ginRg Relfefnd+ting tysupbaee ofpePidacioReteenae /1oigaly aagdt he
resin is secured by an adhesive. The polished work hol der has an

?ﬁ;&gt gggggwefzggalé&é%srﬁéhe% s e foRn altli (R PASHENE 1 DEEHT hepRe Of
resins (Japanese Published Unexamined Patent Application No.
143954/1983). Metal po-lished work holders comprising metal
plate have working life ten times or more the polished work
holder comprising resin plates developed subseguently in view
of the polishing durability but have a drawback of sometimes
damaging the polished work such as cracking or chipping by
contact between the metal and the polished work in the work

holding hole, which greatly deteriorates the yield of the

polished product.

As a countermeasure for preventing such cracking or
chipping of the polished work, a resin portion may be formed
along the inner circumference of the work holding hole in which
the work holding hole is manufactured by grinding a resin plate
of a thickness identical with the metal plate, fitting the same
to the inner circumference of the work holding hole and the
surface of contact between ﬁhe metal and the resin is secured
by an adhesive.. The poiished work holder has an advantageous

effect to some extent in that it can prevent occurrence of flaws
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such as cracking or chipping to the polished work but it lacks in the

bonding reliability and the resin tends to drop easily fromthe adhesion
portion. In addition, it requires a nunber of conplicate manufacturing
steps, is poor in the productivity and increases the cost, so that it has
not yet been used generally. Accordingly, this invention intends to provide
a nethod of manufacturing a polished work hol der and a polished work

hol der conprising a netal plate, having high productivity and of a reduced
cost when a_resin portion is forned to the in rcunf.er ence . of

hol di ng RYFE ARACFAC BAPGOF it TR T 0 dged henBp &FBG%o‘r"’{ETeb‘bB 365 t i on
w t hout using the adhesive or the |ike. DI SCLOSURE OF THE | NVENTI ON In

vi ew of ﬂﬁetgérB@Bﬂﬁ@QSF?&&PPéﬁéthﬁ@dpFE§eﬁ$5¥%v%%ﬂQﬁs$° HEe® Rade lan
earnest study and, as a result, have acconplished the present invention
based onfirha thﬁdhdgeﬁh@m BOpcﬁbghedIHWﬁddihb¢deritxnerélﬁEh@fa@ﬂﬁﬁéd at a
hi gh productivity and at a reduced cost in which resin or resin |amnation
mol di ng pifoskhiepldees e mahuflaopusfifhgtdneepsiheiss popopoit itdre byognotildiitny a
nmetal plate having through holes forned for holding the polished work,

chanf eri gagtie-pessphame st heottnaughhael ese pat Heddd ys @d geaptriandlyy. and
then injection nolding a resin to the chanfered portion and the penetrated
portion of the through holes, or 3 0 3 MAY 2004

Accordingly, this invention intends to provide a method
of manufacturing a polished work holder and a polished work
holder comprising a metal plate, having high productivity and
of a reduced cost when a resin portion is formed to the inner
circumference of a holding hoie and in which the resin does
not drop of the bonding portion without using the adhesive or

the like.

DISCLOSURE OF THE INVENTION
Inviewoftheforegoingsituations,thepresentinventors
have made an earnest study and, as a result, have éccomplished
the present invention based on the finding that a polished work
holder canbemanufacturedat a highproductivity and at a reduced
cost in which resin or resin lamination molding product does
not drop off the adhesion portion by providing a metal plate
having through holes formed for holding the polished work,
chamfering the periphery of the through holes partially or
entirely and then injection molding a resin to the chamfered

portion and the penetrated portion of the through holes, or
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providing a plurality of penetrating recesses to the inner surface of tﬁg 204

t hrough hol es, chanfering protrusions defined by the penetrating recesses
partially or entirely or formng unevenness on the |ateral surface at the
top ends of the protrusions and then injection nolding a resin to the
penetrating recesses and the penetrated portion of the through holes, or

| am nate nolding a prepreg and pressing the sanme under heating and
pressure, thereby formng a resin or a resin |lamnation nolding product to
the formed through holes and then cutting .of f the sane while |eaving a
requi r edPRABHAENGF & HRELHRL Hp i BAReL 6EEABY RRERSERFC T dritht 1% or ti on

of the through holes. The invention (1) provides a polished mnrk,hqjder

conpri si Ayriagst af phat ehroughi kil ehr chpmher 839 HEC =BT 1R SFT Y hol di ng
a polished work, wherein the periphery of the through hole is chanfered
parti al | pyothenpénetyaandgt hecpesephpaytaadlyt b emherely rexunfaimiinte
thereof are coated with a resin or a resin |am nation nolding product. The
i nventi oinéZenpe@d dgs ahpolliathed Iwoskrhatdent admpricg ngndsnetfalthpg ate in
whi ch through holes are fabricated for holding a polished work, wherein a

pl ural i t ¥rot rRenesadhd9hehSGERETaS i Rol 01 ABE Ak iheo kRegsersanfacinf each
of through holes, each of protrusions fornmed by the penetrating recesses

izgogham‘ eLed Rkt hall X' peAkkEekEa0poY RN BESERESLhP6HBH BB14s) G MAY
laminate molding a prepreg and pressing the same under heating
and pressure, thereby forming a resin or a resin lamination
molding product to the formed through holes and then cutting

off the same while leaving a required amount of the resin portion

to the inner circumferential portion of the through holes.

The invention (1) provides a polished work holder
comprising a metal plate in which through holes are fabricated
for holding a polished work, wherein the periphery of the threugh
hole is chamfered partially or entirely and the periphery and
the inner circumference thereof are coated with a resin or a

resin lamination molding product.

The invention (2) provides a polished work holder
comprising a metal plate in which through holes are fabricated
for holding a polished work, wherein a plurality of penetrating
recesses are formed to the inner surface of each of through
holes, each of protrusioﬁs formed by the penetrating recesses

is chamfered partially or entirely or unevenness is formed cn



3 004
the lateral surface at the top end of the protrusion and the perlpherg MQIZ

the inner circunference of each of the through holes are coated with a
resin or a resin lamnation nolding product. The invention (3) provides a
met hod of manufacturing a polished work hol der, which conprises attaching,
to a nolding die, a netal plate having through holes for hol ding polished
wor ks in which the periphery of the through hole is chanfered partially or
entirely, injection nolding a resin to the through holes including the

chanfere ortion en grlng ng to [ eFDY d t he
t hr ough %BE ;" %ﬁ’FP F’«%& ﬁ& gt b? OBO?’ |onfl%ﬁ%e}?£§€h$se grr%ﬁcrl\ta?% t he
I nner circunference of % throu h hol es, thergbg or n%n_k?%1 ‘€$I|sh§d wor k
hol di ng REF&PPERY PRGeRPFONIPET B BGP’aéErsnﬁﬁtﬂ d*BF N ah U A%t
pol i shed work hol der which conprises attaching, to a noldjng d|e a netal
pl ate habpAgst BTEUGRAEdes ity analediiny 9Fold RSN WATKD I ORI RPL AT ural ity
of penetrating recesses are fornmed to the inner surface of each of the
t hrough peobdsctchanfering each of the protrusions forned by each of the
penetrating recesses partially or entirely or form ng unevenness on the
| ateral surface at the top end of each of the protrusion, injection
nolding a resin to the through hole portion including the penetrating
recess, then grhedipgeh®iehi MBnHapeotrh@esesi mebhdd3oMmaiddcturing a
polished work holder, which comprises attaching, to a molding
die, a metal plate having through holes for holding polished
works in which the periphery of the through hole is chamfered
partially or entirely, injectionmolding a resin to the through
holes includingthechamfered portionand thengrindingtoremove
the resin molded to the through holes while leaving a resin

portion in a required amount to the inner circumference of the

through holes, thereby forming a polished work holding hole.

The invention (4) provides a method of manufacturing a
polished work holder which comprises attaching, to a molding
die, a metal plate having through holes for holding polished
works in which a plurality of penetrating recesses are formed
to the inner surface of each of the through holes, chamfering
each of the protrusions formed by each of the penetrating
recesses partially or entirely or forming unevenness on the
lateral surface at the top end of each of the protrusion,
injection molding a resin to the through hole portion including

the penetrating recess, then grinding to eliminate the resin
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nol ded to the through holes while leaving the resin portion in a required

anopunt to the inner circunference of the through holes, thereby formng
the work hol ding hole. The invention (5) provides a nethod of manufacturing
a polished work hol der which conprises chanfering the periphery of

t hrough hol es fabricated in a netal plate for holding polished work
partially or entirely, fitting a thernosetting resin prepreg of a shape
conformng to the through hole into the through hole, subsequently,
formng a resin | am nation nnldiqﬁ%groduct over the entire surface of the

t hr ough REREE€SHrid&itir Utferhokeat YRyl antepyrdRgurBe FREANGPPREFMAD to
renove the resin |amnation nolding product while |eaving the resin

| ami nat i 80 a DR hEePratREARt (4P ZRCakBOAT TEYCHMERr eBFEHYL | ghrough
circunference of the through hole thereby form ng a polished work hol di ng
hol e. Thaolesentilmrgi®y foovinestle mevhbdholdimguhateuring a polished work
hol der which conprises formng a plurality of penetrating recesses to the
i nner surface of each of through holes fabricated in a nmetal plate for
hol di ng the polished works, chanfering each of protrusions defined by the

penetrating regRssesaAlildml(s)y roiddLlay mek hber BifngaHagEweRnesngon t he
| ateral surface at the top end of each of the. protrusions, fitting a

ther moseqbh G &P o ¥k BBLEErCRR] Ok B a1 Os LD hARer g e Be@idnbhy 2004

of throughholes fabricated in ametal plate for holdingpolished
work partially or entirely, fitting a thermcsetting resin
prepreg of a shapeconforming tothe throughholeinto the through
hole, subsequently, forming a resin lamination molding product
over the entire surface of the throuéh holes by pressing under
heating and pressure, then grinding to remove the resin
lamination molding product while leaving the resin lamination
molding product inanamount required forthe innercircumference
of the through hole thereby forming a pclished work holding

hole.

The invention (6) provides a method of manufacturing a
polished work holder which comprises forming a plurality of
penetrating recesses to the inner surface of each of through
holes fabricated in ametal plate for holding the polished works,
chamfering each of protrusions defined by the penetrating
recesses partially or entirely or forming unevenness on the
late:alsurfaceatthetopendofeachoftheprotrusions,fitting

a thermosetting resin prepreg conforming to the shape of the
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t hrough hole into the through hole, subsequently, formng a resin
| am nation nol di ng product over the entire surface of the through hol e by
pressi ng under heating and pressure and then grinding to renove the resin
| am nation nol ding product while leaving a resin |am nation nol ding
product in an amount required for the inner circunference of the through
hol e, thereby form ng the polished work hol di ng hol e. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig . 1 is a plan view of a polished work holder in a first

mbodi f this_i ion: Fig. 2] | d | onal _ vi f
one. nol dFRgooABl oL Frgo Thertytosart helh CamBRtE S P Augh hol e

before injection nolding in the first enmbodinent; Fiq. 4 is an end_ view
al ong | i EeSAnAlpRipagiop modiding RrOdYr e RYSA S Sl 4 REEe PFi g, 2
Fig. 6 is a viewillustrating another enbodi nent of a chanfered portion in

Fig. 4; Ehg. throgsglnhedleabyepresssiiac tinde Ly iNea tidfdrdd HRITWe # di ng of

a through holes in a second enbodinent; Fig. 8 is an enl arged perspective

vi ew bef aheni gréntiing tootdinngecthamoesion tdminathidninslding meediet

enbodinment; Fig. 9 is an enlarged perspective view before injection

mol di ng @higkheeathhgughe &l @Sl dntires tSieno i 1enhedipredct7in an amount
required for the innercircumference of thethroughhole, thereby

forming the polished work holding hole.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a polished work holder in a first
embodiment 6f this invention; |

Fig. 2 is an enlarged cross sectional view of one holding
hole in Fig. 1;

Fig. 3 is a fragmentary view of a through heole before
injection molding in the first embodiment;

Fig. 4 is an end view along line A-A in Fig. 2;

Fig. 5 is an end view along line B-B in Fig. 2;

Fig. 6 is a view illustrating another embodiment of a
chamfered portion in Fig. 4;

Fig. 7 is an enlarged perspective view before injection
molding of a through holes in a second embodiment;

Fig. 8 is an enlarged perspective view before injection
molding of another through holes in a second embodiment;

Fig. 9 is an enlarged perspective view before injection

molding of other through holes in a second embodiment;




0 3 MAY 2004 Fig. 10 is a front elevational viewin cross section for Uz‘aMAY 2004
portion of an injection nolding die; and Fig. 11 is an explanatory vi ew of

an existent polished work hol der. DETAILED DESCRI PTI ON Then, a polished

work holder in a first enbodinent of the present invention is to be
explained with reference to Fig. 1 to Fig. 6. A polished work hol der 10

has several to several tens (18 holes in Fig. 1) of work holding holes 1

for holding polished works (not illustrated), and has a driving gear 5

e oy | Do B0 PR ECHIT ALANGE RSOl f O PSR S ML L D dsdr and

an internal gear “of "a Surface polishing apparatus ole 1
has a struct ure i n w?igh a Eerkgherﬁ 1§2 ang.a_innﬁr surface 41 of a

t hr ough RoF& S or9ed T A HReaT BPa 8 418Pe“d6vefBd with a resin 2 (shown
by hatched portion _in Fig. 2 and dotted chain portion in Fig. 3). The work
hol ding hole Fi&- dueHS ﬁfc&q@’@ﬁ%fﬁaﬁ?’éﬂ ad’e?c‘,‘rlisﬁ«?&‘tbgﬂ%ﬁs t s,

circul ar through holes each having an inner dianeter d2 larger by 2 to 7

mm t han #¥oEiMndiokdmer dianeter dl of the work holding hole are forned at

first to the nmetal plate 4. There is no particular restriction on the

nunber of the through holes, which is properly selected from several holes

to several tens holes depending on the kind of the polished work. Then, 8
DETAILED DESCRIPTION

Then, a polished work holder in a first embodiment of
the present invention is to be explained with reference to Fig.
1 fo Fig. 6. A polished work heclder 10 has several to several
tens (18 holes in Fig. 1) of work holding holes 1 for holding
polishedworks (not illustrated), andhasadriving gear 5 formed
at the outer circumference thereof for meshing with a sun gear

and an internal gear of a surface polishing apparatus.

Thework holdinghole 1l has astructure inwhich aperiphery
42 and a inner surface 41 of a through hole formed in a metal
plate 4 are covered with a resin 2 (shown by hatched portion
in Fig. 2 and dotted chain portion in Fig. 3). The work holding
hole 1 of such a structure is formed as described below. That
is, circular through holes ea;ch having an inner diameter d;
larger by 2 to 7 mm than a final inner diameter d; of the work
holding hole are foimed at first to the metal plate 4. There
is no particular restriction on the number of the through holes,
which is properly selected from sevéral holes to several tens

holes depending on the kind of the polished work. Then,
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0 3 MAY 2004 penetrating recesses (hereinafter also referred as "anchor")AYsz

6 are formed each at a predetermned pitch p to the inner surface of the
circular through hole of the inner dianeter d2. The anchor 6 is an
optional constituent elenment in this first enbodinment but it is preferably
di sposed for firmy integrating the resin portion 2 to be injection nol ded
subsequently and the netal plate 4. There are no particular restrictions
for the nunber, the shape of the recess and the recessed depth of the

anchor 6, which are sel ected properl I.n_Fig. ancho | Su

di sposedPE} St b eSS S (E‘ﬁéperlé’c%fstseﬁwggsg’ frégsgé'tzggfid%% s%%%‘a&?vﬁth a
recessed depth of (d3 - _.d2)/2. Then, the gpper corner. or. the |OMfr cor ner
on the &ideefumateash atha RIFIRIGH DI PIAGE P §PaRT &PPEETISEREE s,
t he upper portion or the | ower portion of protrusions 8 fornmed by a
pIuraIityﬁﬁhQQﬁépﬂﬁﬁH@Pf@%@E§§§%ﬂi¢%ﬁd@ﬂ&ﬁﬂﬂa@ﬁt%ﬁdB:'ﬂﬂ%aﬁﬁ§ﬂ¥ering
prevents the resin portion 2 injection nolded subsequently from detaching
upwardlyGoisdmmnmptﬂbyalﬁhmnsth@ménﬂi&kﬁmﬁﬂﬂti?'ﬁbﬁﬁegl¥§ttﬁ@b®%b@?n50rner
and/or lower corner on the circunference of the through holes (inner

di anet er pd2) it VYWar onerarl § lidmpcs echéotef ednly Hatt dog,atciregitdeededhhy on
one side), it is preferably chanfered such that adjacent protrusions 8
and 8 ar gochamderet ®nse ain{der ippato pded | oubseguenol peandt thehsetaher

portion alternately for making the resin | ess detaching fromthe bonded
surface. Jfagh af. tRgecBaH &rdgapRyba1dkSpesetictions for the number,

the shape of the recess and the recessed depth of the anchor

6, which are selected properly. In Fig. 2, the anchor 6 is

disposed by the number of 18, the recess has a trapezoidal shape

with a recessed depth of (di - dz)/2.

Then, the upper corner or the lower corner on the
circumference of the through hole (inner diameter (d;), that
is, the upper portion or the lower portion of protrusions 8
formed by a plurality of penetrating recesses are chamfered
at 3, 3. This chamfering prevents the resin portioﬁ 2 injection
molded subsequently fromdetachingupwardly ox downwardly. The
chamfering may be formed to the upper corner and/or lower corner
on the circumference of the through holes (inner diameter d;).
When one of them is chamfered (that is, chamfered only on one
side), it is preferably chamfered suchthat adjacent protrus ions
8 and 8 are chamfered one at the upper portion and another at

tﬁe lower portionalternately formakingtheres inlessdetaching

from the bonded surface. Eachof the chamferingmay be disposed




9 0 3 MAY 2004 continuously over the entire circunference or may be fornegMYzmA
not continuously to a portion of the circunference. The chanfered portions

3, 3 may be in any shape, for exanple, the cross sectional shape of the
portion after the chanfering is in a trapezoidal form(Fig. 3), a

rectangular form (Fig. 6) and an indefinite shape surrounded with a

parabolic curve (not illustrated). Anong them a trapezoidal shape is
preferred in view of easy fabrication. Wien each of the chanfered portions

3, 3 is in_the trapezoidal the c¢ch P )i | erably
from1 /3°8 lf%’Pélsﬁé'l ttﬁla eﬁtzufeorcjt C%ﬁ Yo ne%sép rﬁ% h%erré gél at e.
Furt her, when the, Iate thlckness | ess g&hamc ering s nmade
only on BRE SGYEIMIGRFER £Re @ cBQﬁFéPPngornglPﬂ CIIGMBESESF abotie S f r om

1/3 or nore and less than 1/2 of the thickness of the nmetal plate,

Furt her, chaaferiesl porjsdionscdlap Re¥the ¢kl (ﬁﬁYoﬁhtaE’@frﬁﬂifa?xam@ﬁﬁt'hﬂé? t he
cham‘ered portion and it is preferably about from O . 1 nmto twi ce of the
pl ate thccksessecSionalt sbapieanffekbe ppoktioonsigennthe ehemferidd Wth an
aimof preventing detachment of the resin portion to be fornmed, no strict
accur acyinsar egipteed idair fiden SWEigace pf 4 heectandelad HPormi OFiigndﬁnarger
surface roughness is rather preferred for naking the adhesion wth the
resin fipAy FHridiss inhee &Hapaeupaicuindddtzittss Hantabarl jon cutdve ¢hanf eri ng

met hod and a nmethod of using a grinding wheel
illustrated). BAmong them, a trapezoidal shape is preferred
inviewof easy fabrication. Wheneachofthechamferedportions
3, 3 is in the trapezoidal shape, the chamfering depth (hi)
is preferably from 1/3 or more to less than 1/2 for the thickness
of the metal platle. Further, when the _plate thickness i.s 0.2
mm or less, chamfering is made only on one side in which the

chamfering depth is preferably about from 1/3 or more and less

than 1/2 of the thickness of the metal plate.

Further, there is no particular restriction on the radial
length of the chamfered portion and it is preferabl'y about from
0. 1 mm to twice of the plate thickness. Since the chamfered
portions 3 and 3 are formed with an aimof preventing detachment
of theresin portion tobe formed, no strict accuracy is required
for the surface of the chamfered portion and larger surface
roughness is rather preferred for making the adhesion with the
resin firm. Further, there is no particular restriction on

the chamfering method and a method of using a grinding whe_él

is suitable since this is most simple and convenient, and




Is suitable since this is nost sinple and convenient, and 10 0 3 MAY deMAYZWL
requires | ess cost. Then, a polished work hol der as a second enbodi nent
according to the present invention is to be explained with reference to
Fig. 7to Fig. 9. Fig. 7 is a fragnentary view of a through hole before
injection nmolding, Fig. 8 is a fragnmentary view of another through hole
before injection nolding, and Fig. 9 is a fragnentary view of ot her

t hrough hole before injection nolding, respectively. In Fig. 7 to Fig. 9,
i dentical constituent elenments with those in Fig. 3 carry the sane

r ef er encECAYAE LS 4 S5 OMFitch expl anation is onmitted and explanation is to
be made mainly for different constitutions. That is, constitutions of Fig.
7 is different fromthose in Fig. 3 in that the chanfered portion is not
present at the periphery of the through hole and an oblique groove 81 is
formed on theThenera salisiied9watkt helidygr ensl af secpngt rexiaghir@ritor med
by penetration. The slanting of direction the oblique groove 81 is

0pposi t eaic@oiride neplidlus & rPeyset oOinvBatliaheial toukfeacepl® iated heitiop end
of an adjacent protrusion 8 By nmaking the slanting direction of the -

grooves difrlelple ald efikat gl ¥o FhE. vesinifess detachasgmaved g W Dw ,
downwardly fromthe adhésion portion of the through hole. The unevenness
formed opethe +habaLR mitd aper8rat IffedORofnflobiihBe RIQfrusia® &is not
fragmentary view of another through hole before injection
molding, and Fig. 9 is a fragmentary view of other through hole
before injection molding, respectively. In Fig. 7 to Fig. 9,
identical constituent elements with those in Fig. 3 carxy the
same reference numerals for which explanation is omitted and
explanation is to be made mainly for different constitutions.
That is, constitutions of Fig. 7 is different from those in
Fig. 3 in that the chamfered portion is not present at the
periphery of the through hole and an obligue groove 81 is formed
on the lateral surface 9 at the top end of a protrusion 8 formed
by penetration. The slanting of direction the obiique groove
81 is opposite‘ in the obligue groove 8 on the lateral surface
9 at the top end of an adjacent protrusion 8. By making the
slanting direction of the grooves different alternately, the
resin less detaches upwardly or downwardly from the adhesion

portion of the through hole. The unevenness formed on the

lateral surface 9 at the top end of the protrusion 8 is not

restricted to the obligue groove 81 but may include other

confiquration, for example, dimple-shaped unevenness (Fig. 8)

11




restricted. to the oblique groove 81 but may include other 'configurapﬁJwysz

for exanpl e, dinple-shaped unevenness (Fig. 8) 11 0 3 MAY 2004 or an
unevenness (Fig . 9) conprising a conbination of protrusions 83a and
grooves 83b disposed laterally. In this second enbodinent, the penetrating
recesses (anchor 6) are essential constituent factor and the protrusions
defined therewth have the unevenness fornmed on the lateral surface 9 at
the top end of the protrusions 8 as showmn in Fig. 7 to Fig. 9, and the

i nner ci_rcunference 41.¢F.th t hrough .hol e i s, cover. ' [.esl The
esin mUiAn POFREARESE Grtd ) ONPhRe rpREiperantst BoBrbE e enr ough
hol e but also tQ the periphery 42 on the _upper _ surface ar. the | ower
surface 8P MADFetHIOPIaR e8PR DHIPYRYs LakerR Idie i nh8r W1 tufifEPBAce 41
as an extrenely thin coating. The protrusion 8 may be chanfered partially
or entirempodigient | [tist paREYY atWienrs0eRsE€RahiRENAY § ks adspPFeaNtdAdvenness
on the lateral surface 9 at the top end of the protrusion 8 nmay be saved.
| n the pelonstied wentk flagitder aadcohdiprptous henprdssfimned ithegremidh heke
peri phery and the inner circunference of the through holes are coated with
a resin @heaunhesSiendess farmed ombkdiengapeodilicsurTheei firetr tdie cupf endnce of
the through hole nmeans the inner end face of the through hole and the
peripheryf ghetheot Proughs@lag BRaNs 1heig.cintd Fiaf. bheandpgre sunkace

circumference 41 of the through hole is covered with a resin.

The resin may be formed not only to the inner circumference

41 of the through hole but also to the periphery 42 on the upper

surface or the lower surface of the metal plate in contiguous

with the inner circumference 41 as an extremely thin coating.

The protrusion 8 may be chamfered partially or entirely (not

illustrated). Wwhen such chamfering is applied, unevenness on

the lateral surface 9 at the top'end of the protrusion 8 may

be saved.

In the polished work holder according to ‘the present
invention, the periphery and the inner circumference of the
through holes are coated with a resin or a resin lamination
molding product. The inner circumference of the through hole
means the inner end face of the through hole and the periphery
of the through hole means the vicinity of the upper surface
or the lower surface of the metal plates in contiguous with

the inner circumference. There is no particular restriction

on the resin used and, when the resin coating is manufactured




or the Iower surface of the netal plates in contiguous with the inner 03 MaY 200k
circunference. There is no particular restriction on the resin used and,

when the resin coating is manufactured 12 0 3 MAY 2004 by injection nolding

a thernoplastic resin is preferred, since the thernoplastic resin has
excellent injection noldability. Specifically, wholly aromatic liquid

crystal polyester (LCP), polybutylene terephthal ate (PBT), polyacetal

(POM and polycarbonate (PC) are preferred in view of the strength,

abr asi on | ) kcal | L Lt i@, 99hding. For
t he resi Hfghggggagpr%?gﬁ}ﬁ?e%ﬁ% vait %h%r%rldf%ig%pﬁ%gnﬂ%t) or rg?nforced
resins reinforced w.t r i ber I - LOpt 1tesin are
used n SagbeTmat A ST Feratdes RRLIER AR hE AR A EY,
powder. Further, ol ypropyl ene (PP). is, usahle sinhce this is a

popul ari fé’(fc%@s‘??f&alﬁd Jé&éépg‘@&tlcpfbgg}gf%)ﬁ?ﬁﬁ\ﬁo yer%egag,ﬂﬁﬁy,

chem cal resistance and abrasion resistance alt hough t he agﬁl i cabl e range
is |imt@&@LivPateleee twerephehaiate n(BBTV vi oRCLBBFEERENY (ERY ) sufPRde
(PPS) can be used. Further, in the resent invention, the resin | am nation
mol di ng poddgarbenapeepBFfad A5y D 4 ngna vilererP § bR ¢ cSBE¥SRBARRwoven
fabric as a substrate with a matrix thernosetting resin to forma prepreg

| ami nat i aboed Bmgewichaige weheiics 1t heaiptasseda uhddrowddstliyigy upon

molding.

For the xesin, any of straight resins (with no
reinforcement) or reinforcedresins reinforcedwith short fiber
glass may be used. Sfiaight resin are used in a case where
it is necessary to prevent scatteringof glass powder. Further,
polypropylene (PP) is usable since this is a most popularized
resinand has excellent property inviewofmoldability, chemical
resistance and abrasion resistance although the applicable
range is limited 1in view of the strength. .In addition
polyphenylene sulfide (PPS) can be used. Further, in the
present invention, the resin lamination melding product is
prepared by impregnating a woven fabric or non-woven fabric
asasubstratewiﬁhanmtrixthermosettingresintofonnaprepreg
lamination molding product, which is then pressed under heating
and pressure. The matrix thermosetting resin can include, for
example,epoxyresin,phenolicresinanddiallylphthalateresin.

The substrate to be impregnated with the thermosetting resin

can includeglass fibers, polyester fibers suchasliquidcrystal




and pressure. The matrix thernosetting resin can include, for exanpléysMAyzwA

epoxy resin, phenolic resin and diallyl phthalate resin The substrate to
be inpregnated with the thernosetting resin can include glass fibers,

pol yester fibers such as liquid crystal 13 0 3 MAY 2004 aronatic pol yester
fibers, aramd fibers, cotton and cellul ose fibers. The resin content of
the prepreg prepared by inpregnating the substrate with the matrix
thernosetting resin has no particular restriction and may be properly

control| %droﬂ&@fegm r&%éf‘?lb@kgk@ﬁaﬁnQé AR FLSEBe B 1A e 178lodidng

product required mol di ng and e I npregnation anount is preferably

from30 t The a Q ran ct
hol der 1 lg Jf/%le fI?}Sl %g%g ner(%maegjcorgl ng%[‘l tﬁ{eélglge@eﬁ%lé |%éej%t [ % is to
be explalned with reference to .10 a front elevatlona
view i n cIBRES4RRELBA T stEBFPF%nWlU? té‘r‘? %“ﬁ}é&f‘i TR Nyt e
polished work holder 10 is a netal_ plate 4 in_which the perlphery of
t hrough HRARPLRIT oFcukar |rrﬁ‘f‘r=etr“cﬁ1é¥ﬁé’i SN Y M3 HFaPEPRELY Yo F o8 kEioldisH
chanfered and the holder is nounted to an injection nolding die 20 and a
resin i depgréingnonoked thd cipessoral crhof repnant haBighAthoreFalsdingdi ng
the chanfered portions 3, 3. The injection nolding die 20 has a three
pl ate st rpoeduet c;mqni:sé@gu%te‘ﬁ neddding 28d bheoiprignaRommeunmpvigbl e die
23. For exanple, a spool 24 is forned

preferably from 30 to 70%.

Then, a first method of manufacturing a polished work
holder 10 in the first embodiment according to the present
invention is to be explained with reférence to Fig. 10. Fig.
10 is a front elevational view in cross section for a portion
of an injection molding die. A polished work holder 10 is a
metal plate 4 in which the periphery of through hcles each of
an inner diameter d; is partially or entirely chamfered and
the holder is mounted to an injection molding die 20 and a resin
is injectionmolded to the bortion of the throughholes including
the chamfered portions 3, 3. The injection molding die 20 has
a three plate structure comprising a fixed die 21, a core die
22 and a movable die 23. For example, a spool 24 is formed
at the center of the fixed die 21 and a runner 25 and a gate
for injecting resin (not illustrated) is formed to the core
die 22. A cavity is defined with the core die 22, the movable

die 23 and the through hole of a metal plate put between them.

Pin point gates 26 are disposed at three positions to each of




at the center of the fixed die 21 and a runner 25 and a gate for injecQéﬁgxsz

resin (not illustrated) is forned to the core die 22. A cavity is defined
with the core die 22, the novable die 23 and the through hole of a netal

pl ate put between them Pin point gates 26 are di sposed at three positions
to each of 14 0 3 MAY 2004 the through holes (that is, cavity) to inprove
the resin injection. In the drawing, P1 and P2 denote parting |lines and
the netal plate 4 is attached to the parting line P2. There is no

parti cul restrictio n_t resin to be.injection nmoldin but a.

Pher nopl G2e1 ctihfah PBopBer dRAAE | B¢ sivar Yacse | B Sn Ehfol t iy
Specifically, those thernop| astic resins described previously can be used.
The resi ﬁnpécﬁﬁpd‘ed E[B AR d5AENE FluRPErBhEE Rty RértiWﬁeil§PF erence
and the periphery of the through hole of the netal plate by injection
nol di ng. tirRemeéEdiln PrditGed 6 P%éachﬁﬁeﬁocﬁh@uﬁﬁéﬁéﬁ@eléﬂetﬁg-tHhvﬁgh hol e
Is renoved by grinding while leaving the resin portion at an appropriate
wi dt h t ois e panharudiarcigderierticonbntiiee rhs budle bolis jekdiopynddingg a
pol i shed work hol di ng hole. The inner dianeter is set sonewhat |[|arger than
t he out ebutiatbeemopfl asha. qpoés sheid ppekegoedsii viewakkebby irojet t Dol

notion snooth during the polishing step of the polished work. Wth such a

constit uhdbDAindi.r especatitealllyhetwoee thermbpahspliat cesifls tdes@oibesded wor k
during polishing
previously can be used.

The resin is molded to the inner circumference or the
inner circumference and the periphery of the through hole of
the metal plafe by injection molding. The resjjlmolded to the
inner circumference of the through hole is removed by grinding
while leaving the resin portion at an appropriate width to the
inner circumference of the through hole thereby forming a
polished work holding hole. The inner diameter is set somewhat
larger than the outer diameter of the polished work so as to
make the rotational motion smooth during the polishing step
of the polished work. With such a constitution, direct contact
between the metal plate and the polished work during pelishing
process canbeavoided to greatly reduce the occurrence of flaws.
Further, since the metal plate after use can be re-utilized
by removing the resin, the method is excellent in cost

performance.

The method of manufacturing the polished work holder of

15




05 MAY ZU4
process can be avoided to greatly reduce the occurrence of flaws .
Further, since the netal plate after use can be re-utilized by renoving
the resin, the nethod is excellent in cost perfornmance. The net hod of
manuf acturing the polished work hol der of 15 03 MAY 2004 the second
enbodi ment is practiced by attaching the netal plate shown in Fig. 7 to
Fig. 9 to the nolding die and injection nolding the resin to the through
hol es i ncluding the penetrating recesses and the nethod is al so conducted
in the sa manne t he nmet hod _desc Further, .i case where
Lhe res; ATest SOPROETRAING T b 18T F e LGP R des bF SERADET a gie it BLEEE° he
metal plate by injection nDIdln the polished work hol di ng holes are
formed BhoWRels X# AR 1By Ogk9 ﬁet}ieﬁbof LB AFEAR P A PIESTH AP P LI Bvi ng
the resin portion at an appropriate width to the inner circunference of
t he t hr otide rtes s Lo Tt hzowel bed et dinghhapasiedmaig nheepesFshed wor k
hol der according to the present invention is to be explained. At first, in
a netal phatehéaetgobdiisalist coghiubtkedsin ahehodmie mgnnehreapditieshethedr k, the
peri phery of the through hole is chanfered partially or entirely to obtain
a chanf egegctrinedhbatlee aBurshewn im Ficgsedwhodettten raediherimomeliedg resin
prepreg |lam nated by an appropriate nunber of sheets, fabricated into the
shape obviher hBroneir el facd bt ele ivHd d1e Hohlegugh tod aetanppndtag

by injectionmolding, the polished work holding holes are formed
in the same manner by grinding to remove the resin while leaving
the resin portion at an appropriate width to the inner

circumference of the through holes.

Then, a second method of manufacturing the polished work

holder according to the present invention is to be explained.
At first, in a metal plate formed with through holes for holding
the polished work, the peripheryof the through hole is chamfered
partially or entirely to obtain a chamfered through hole as
shown in Fig. 3 and then a thermosetting resin prepreg laminated
by an appropriate number of sheets, fabricated into the shape
of the through hole is fitted into the through hole, appending
a releasable films on upper and lowexr surfaces and then forming
the resin lamination molding product to the entire surface of
the through hole by hot pressing under heating and pressure.
In this state, the through hole is completely closed with the

resin lamination molding product and the resin lamination

molding product is coated also to the chamfered porticn at the




a releasable filnms on upper and | ower surfaces and then formng the rQé%MAYZ%L
| am nation nol ding product to the entire surface of the through hole by
hot pressing under heating and pressure. In this state, the through hole
is conpletely closed with the resin lamnation nolding product and the
resin lamnation nolding product is coated also to the chanfered portion
at the 16 0 3 MAY 2004 periphery of the through hole. Then, the resin

| ami nation nolding product closing the through hole is removed by grinding
whil e Ieavin a necess nount. o he re in | n1nat|on di n r oduct
B the | BRERBERFGuerdi  RTOTHR PALBagh THENe £OST ALl it SRt tor k
hol di ng hol e of an inner dianmeter dl. Further, also for the through hole

f or med WRPRJIBEACRFRRTRE Tllapdh efhr @ughniicd.e A8 LOMAWEd RYMRLNIIRG Fi g.

9, aresin lamnation nolding product can also be forned to the through

hol e by whélsaeavniengedesesieary iabed nibof & hercksipdeminad lnormoldbrai ng
hol e of an inner dianmeter dl can be forned to the netal plate. According
to the sproddcraatfiaee umney retrkad fexdenoe ofhehaurterugli hicllee sbeferm

i ncreases slightly, detachnment of the resin |am nation nolding product

fromt heaaﬁbgaismdpwdﬂkomds_tmngbencswwies:ﬁedirhyela &iamdeennd, .conveni ent
nmet hod wi t hout using adhesives. (Exanple)

Further, also for the throughhole formedwith penetrating
recesses, for example, as shown in Fig. 7 to Fig. %, a resin
lamination molding product can also be formed toc the through
hole by the same method as described above and a polished work
holaing hole of an inner diameter d; can be formed to the metal

plate. According to the second manufacturing method, while

the number of the steps increases slightly, detachment of the

resin lamination molding product from the adhesion portion can
be suppressed by a simple and convenient method without using

adhesives.

(Example)
The present invention is to be explained more in details
with reference to examples but they are merely examples and

no way restrict the present invention.

Example 1

A stainless steel disk,plate bf 0.5 mm thickness formed

with teeth by the number of 200 has an outermost diameter of




The present invention is to be explained nore in details with referen@d MAS 2004
exanpl es but they are nerely exanples and no way restrict the present

i nvention. Exanple | A stainless steel disk plate of 0.5 nmthickness

formed with teeth by the nunber of 200 has an outernost dianeter of 17 0 3
MAY 2004 427 mm and a di aneter at the bottomof the teeth of 417 mm in

whi ch 18 through holes are fabricated. Each through hole had a size of 70
merr] (d2) with anchors being forned by the nunber of 18 at the

peri phery, ereof (Fig,.1 and Fig. ...The upper,.corn an | ower
corner of %’h&™ H'Y ﬁ%ﬁ?%%%&c%gt?% t??lgm’&n‘gﬁowemé?g%h%ﬁf éEZd y a
grindi ng wheel,. The cross sectional shape .after. the chapfering was as
Thown | 04 GRS o GG aRON RAARR R Tend SBRAPeAtg BeB0ht (RO} StaboBout 0. 2
mm Then, the netal plate was attached to the nolding die. In Fig. 8, it
was att adlaedatsl 2o Ind0 dimg ( di p wdddhanhhaer s e ing dbrpledtley itdie siimbared at
P2, that is, sandw ched between the core die and the novable die. The
whol | y aldnma8i atl theiperipbeny Poyest dFiq." SuandaF Bupetr) L CEhE70DBRY
manuf actured by Sum tono Chemical) was used and injection nolded to obtain
a pol i shedrmerk amal dhe 1dwel SARfifemafut hetthiesu dly Hodshi(exckptdingvabeused as
an injection nolding nmachine and injection nolding was conducted under the
mol di ng e@rdidr PReraicamwidl @by d gAped dhyiacefl 3608 axalesectional

shape after the chamfering was as shown in Fig. 3 to Fig. 5

in which the chamfering depth (h;) was about 0.2 mm. Then, the

metal plate was attached to the molding die. In Fig. 8, it

was attached to the molding die such that the metal plate is

situated at P2, that is, sandwiched between the core die and

the movable die. The wholly aromatic liguid crystal polyester

(”Sumica Super LCP-E7008”: manufactured by Sumitomo Chemical)

was used and injection molded to obtain a polished work holder

1. IS450FmanufacturedbyToshibaKikaiwasusedasaninjection

molding machine and injection molding was conducted under the
molding conditions at a cylinder temperature of 360°C, a die

temperature of 80°C and for a molding time of 30 sec/1 cycle.

Example 2

A polished work holder 2 was obtained in the same method
as inExamplel except forusingpolycarbonate (“YupironS-3000";
manufactured by Mitsubishi Engineering Plastics Co.) instead

of the wholly aromatic liquid crystal polyester (”Sumica

Super-LCP-E7008”; manufactured by Sumitomo Chemical Co.).
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tenperature of 80C and for a nolding time of 30 sec/| cycle. Exanple 2 A

pol i shed work hol der 2 was obtained in the sane nethod as in Exanple 1
except for using polycarbonate ("Yupiron S-3 0 00" ; nanufactured by

M t subi shi Engineering Plastics Co.) instead of the wholly aromatic liquid
crystal polyester ("Sum ca Super-LCP-E7008"; manufactured by Sumtono
Chem cal Co.). 18 0 3 MAY 2004 Mol ding conditions were at a cylinder
tenperature of 280C, at a die tenperature of 65C and for -a nolding tine

of 30 sec/1 .. cle i shed.wor k hol der ed in the
sane netﬁ@éd @§%5£$%51W5§€e%¥ ?o?yﬂépﬁﬁrng?BSF?Fgﬁg t3t28& ﬁalate
(" Pl anack BT--lOOO" , manuf actured by Dai ni ppon_Ink Chem cal Co.)  instead
of the wadl Pﬂﬂa?d%ﬂw%rﬂaaﬁcp%ﬂﬁs%@%oﬁ%a Bplaingstipe LI 30 sec/l
Super - LCP- E7008"; manufactured by Sum tono Chemical Co.). Molding
condi ti ofF¥S4&r-e at a cylinder tenperature of 230C, at a die tenperature of
65C and for a nolding tinme of 30 sec/1 cycle. Exanple 4 A polished work
hol der 4 was obtained in the sane nmethod as in Exanple 1 except for using
pol yphenyl ene sul fide ("Dai conp FzZ1130"; nmanufactured by Daini ppon Ink
Chem cal EQamplienst ead
A polished work holder 3 was obtained in the same method

as in Example 1 except for using polybutylene terephthalate

(“Planack BT-1000”; manufactured by Dainippon Ink Chemical Co.)

insteadof thewholly aromatic liquid crystal polyester (”Sumica

Super-LCP-E7008”; manufactured by Sumitomo Chemical Co.).

Molding conditions were at a cylinder temperature of 230°C,

at a die temperature of 65°C and for a molding time of 30 sec/1

cycle.

Example 4

A polished work holder 4 was obtained in the same method
as in Example 1 except forusing polyphenylené sulfide (“Daicomp
Fz11307; manufactured by DPainippon Ink Chemical Co.) instead
of the wholly aromatic liquid crystal polyester (“Sumica
Super-LCP-E7008”; manufactured by Sumitomo Chemical Co.).
Molding conditions were at a cylinder temperature of 320°C,
at a die temperature of 130°C and for a molding time of 30 sec/1

cycle.

Example 5




of the wholly aromatic liquid crystal polyester ("Sum ca Super-LCP- EYQ)ééM,Y 2004
manuf actured by Sumtono Chemcal Co.). Mdlding conditions were at a

cylinder tenperature of 320C, at a die tenperature of 130C and for a

mol ding tine of 30 sec/l <cycle. Exanple 5 19 0 3 MAY 2004 A polished work

hol der 5 was obtained in the same nethod as in Exanple 1 except for using

pol yacetal ("Juracon M 450-44" ; manufactured by Pol yplastics Co.)i nstead

of the wholly aronatic l'iquid crystal polyester ("Sunica Super - LCP- E7008";

fact d by S Ch Co. dit
Cyli nder 1 empor B G bOER éﬁﬁaeai%wt b ataee Lo seamianesiod

nol ding time of 30 sec/1 cycle. npl e A pollshed wor k hol der 6 was

obt ai ned dSinfeaRike ARARRPT ﬁ@rlqﬁ%ﬁﬁﬂﬁaie’éﬁée{ P FHFCA Mnd >folddpropy|

ene ("Nobren AX568"; manufactured by Sum tono Chem cal Co.) instead of the
whol |y arra:rmiactmrq@bd’ Rolyp bas bty Eot-erin=tSead e & thepdho LIP2EDPERSLC

manuf actured by Sumtono Chemcal Co.). Mdlding conditions were at a

cyl i nder lienpad at ureystal80Gohyesatdie t etpematar e SopebOLCRRE 7T0GB g
nolding time of 30 sec/1 cycle. Exanple 7 Bisphenol epoxy resin ("AER8011";
manuf act uf9th fycASABH by Sumitomo Chemical Co.). Molding conditions

were at a cylinder temperature of 200°C, at a die temperature

of 75°C and for a molding time of 30 sec/l cycle.

Example 6

A polished work holder 6 was obtained in the same method
as in Exarﬁple 1 except for using polypropylene ("N.obren AX568";
manufactured by Sumitomo Chemical Co.) instead of the wholly
aromatic liquid crystal polyester (”Sumica Super-LCP-E7008”;

manufactured by Sumitomo Chemical Co.). Molding conditions

were at a cylinder temperature of 180°C, at a die temperature

of 50°C and for a molding time of 30 sec/1 cycle.

Example 7

Bisphenol epoxy resin (”“AER8011”; manufactured by Asahi
Chiba Co.) was used as a matrix resin and impregnated into a
glass fiber substrate (“KS1220”; manufactured by Kanebo Co.)
and dried to prepare a prepreg such that the thickness after
molding was 0.1 mm. It was punched out to a shape conforming

the through hole of a metal plate, stacked by five sheets and

fitted into the through hole which was chamfered in the same
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Chiba Co.) was used as a matrix resin and inpregnated into a glass fiber
substrate ("KS1220"; manufactured by Kanebo Co.) and dried to prepare a
prepreg such that the thickness after nolding was 0.1 nm It was punched
out to a shape conform ng the through hole of a netal plate, stacked by
five sheets and fitted into the through hole which was chanfered in the
sane 20 0 3 MAY 200 shape as that in Exanple 1. Then, releasable filns were
appended on upper and | ower surfaces thereof, put between two SUS pl ates,

inserted in a nolding press and a resin | am nation | di n ro was
f or med uﬁb@P%ﬁF&ﬁgﬂﬁﬁxBP‘nglr e etnher'g]nm"?zi‘?aebf% Sgggléew%re gﬁgg%{ﬁ%gugh
hol e. The resin lam nation nolding product fornmed so as tQ clﬁse t he

t hrough R®IEPRAE ahbPWEIHEAT £RT 9% LHG LA T ePY  RATHE SThEVP ¥ hPI-ahFRat i on
mol di ng product at an appropriate width to the periphery of the through
hol e andnseadred hin da ngohdiBgwaes efser raadl t2o W3RN nlampodt sABIMASARNINol der
7. Exanple 8 A phenol resin (nolar ratio 1.2, amonia catal yst used;

manuf act preduut twes afpimedninder onpatyhgwasdusedsasre tat the engdire and

i mpregnated into a cotton woven fabric substrate ("BGC 500E"; manufactured

by Nonur g ukg@ye @f) tpadtéiroadht holl epane adyaprbgninabibhamolliddng
t hi ckness after the nolding was 0.1 mm A work hol ding hole was forned
subsequentlyid®t formed so as to close the through hole was removed by
grinding while leaving the resin lamination molding product
at an appropriate width to the periphery of the through hole

and a work holding hole was formed to obtain a polished work

holder 7.

Example 8

A phenol resin (molar ratio 1.2, ammonia catalyst used;
manufactured by the applicant's company) was used as a matrix
resin and impregnated into a cotton woven fabric substrate
(“BC~-500E”; manufactured by Nomura Kogyo Co.) and dried to
prepare a prepreg such that the thickness after the molding
was 0.1 mm. A work holding hole was formed subsequently by
the same methods as those in Example 7 to obtain a polished

work holder 8.

Example 9
Adiallyl phthalateresin (“DT-170"; manufactured by Toto
Kasei Co.) was used as a matrix resin and impregnated into a

polyester woven fabric substrate (“T-11263"; manufactured by

21




t he sane nethods as those in Exanple 7 to obtain a polished work hoIQjérM%.mm'

Exanple 9 Adiallyl phthalate resin ("DT-170"; manufactured by Toto Kasei
Co.) was used as a matrix resin and inpregnated into a polyester woven
fabric substrate ("T-11263"; manufactured by 21 0 3 MAY 2004 Teij in Co.
and dried to prepare a prepreg such that the thickness after the nolding
was 0. 1 nm A work holding hole was fornmed subsequently by the sane

nmet hods as those in Exanple 7 to obtain a polished wor k hol der 9.

Co t I '

ot hod | 4€43 I@Mﬁ@dﬁaﬁé’% B s AP el T R AR AP s s
h f the th h I I (" 50- 44";

Tanuf act Ga by eoNgprade vasch: I’Mﬁﬁ" oa-‘f%baﬁeéna%fviﬁswaaré SEped

cylinder tenperature of 200C at a die erature of 75C for a nol ding

time of ZWbsEgUEntAY BY e SPEIe Is%ﬂowérq@ ggpaér@ Exampd eoht&; %Elab? t he

nmet hods descri bed above were stacked such that they were quite at an
i denti cala padiitsterd armdrka ttdilrdeigh® hol e of 66 nm- was fabricated to the
center of the resin portion by using a mlling nachine to form polished
wor k hol di ng holes. The polished work holders 1 - 10 were served to the
pol i shing test shown bel ow
Comparative Example 1
A polished work holder 10 was obtained in the same method
as in Example 1 by using a metal plate not chamfered at the
periphery of the through holes, using polyacetal (”Juracon
M-450-447; manufactured by Polyplastics Co.). The molding

conditions were at a cylinder temperature of 200°C, at a die

temperature of 75°C for a molding time of 30 sec/l cycle.

The polished work holders 1 - 10 obtained by the methods
described above were stacked such that they were quite at an

identical position and a through hole of 66 mm¢ was fabricated
to the center of the resin portion by using a milling machine
to form polished work holding holes. The polished work holders

1 - 10 were served to the polishing test shown below.

(Polishing Test)

Aluminum disks were polished by 280 batches repetitively
using each one of the polished work holders and then the test
was'terminated and the state of theresin portion in the poclished

work holding holes and the appearance of the polished product

22
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(Pol i shing Test) Al um num di sks were polished by 280 batches repetitively

usi ng each one of the polished work holders and then the test was

term nated and the state of the resin portion in the polished work hol ding
hol es and the appearance of the polished product 22 0 3 MAY 2004 were

m croscopi cal |y observed. "FG.-3700"(manufactured by Fujim Incorporated)
was used as the polishing solution. As a result of the polishing test, no
cracki ng and chipping were observed in the polished products and no

scrat chegoler f: RAINAda TP pESULL AT ODSRRYALIN (Rind AR @add por i on

of the polli own in Table 1. The overall evaltlation

in the r sult .of _Tabl e 1 for the el atji.ve ggﬂy tical

usef ul ne gjllﬂlt EPE"&BSH tftol o s’ Eite t%seg’ggn ﬁ]es‘gi/a?{ ion by the
synbol "A", can be used practlcally to an application use with | ess | oad,

23 0 3 MAY 7(181 (Table 1) Overall judgenent Result of observation Exanple
1 G no change Exanple 2 0 clouded discoloration, corner sagged in all 18
hol es Exanpl eA8 aresutkafgeh Epediisd iADt ef he O FHAE bLPI RIS {RBiNg

det achnent)
were observed in the polished products and no scratches were

observed. The result of observation for the xesin portion of
the polished work holder is shown in Table 1. The overall
evaluation intheresult of Table 1l was for therelative judgement
of practical usefulness in this application use. Even those

with the evaluation by the symbol "A", can be used practically

to an application use with less load,




Exanple 5 (r) no change Exanple 6 A weaving deformation in 18 hol es 0'3 MaY 200
Exanple 7 (r) no change Exanple 8 Qo no change Exanple 9 Q no change Conp.
Exanple 1 x detached at 121th batch and primary test was interrupted.
Positional displacenment in upper/lower direction for 6 holes *In overal

j udgenent, (r) means very good, 0 neans good, A means normal, x neans bad.
| NDUSTRI AL APPLI CATION In a netal plate in which through holes are
fabricated for holding polished works as a polished work hol der according
to the pr & Eﬁ%‘i vention, since the periphery of the through holes

chanf er ed % |51Iy or entirely and the periphery and the inner
circunference thereofowigljoeyaned W th a resi Reauit ofobisesialioh am nati on
nol di ng product, or a plurality of anchors are disposed to the inner
surfa e tnrough hol g, and 24 7004 protrusion fornmed by the
ancho(r)%agﬁrpéé@hanf ered parti@al ly or r%e?ﬁnrtEﬂi}»{rﬁgI y and the periphery and the

i nner @id.cipber ence of thec t hroughyhRle@sigiofor&Ri 86net $dbgRdlireaN M8 Abled
resin Tamnation nolding product, the polished work is not danmaged and the

resin Example 3 O no change

Example 4 O cracks in four holes (no detachment)

Example 5 @ no change

Example 6 A weaving deformation in 18 holes

Example 7 © no change

Example 8 @) no change

Example 9 @) no change

Comp. Example 1 x detached at 121th batch and primary test was
interrupted.
Positional displacement in upper/lower direction for
6 holes

*In overall judgement, © means very good, O means good, A means

normal, x means bad.

INDUSTRIAL APPLICATION

In a metal plate in which through holes are fabricated
for holding polished works as a polished work holder according
to the present invention, since the periphery of the through
holes chamfered partially or entirely and the periphery and
the inner circumference thereof are covered with a resin or
a resin lamination molding product, oxr a plurality of anchors

are disposed to the inner surface of the through hole and
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or the resin | am nation product is not detached when the polished work is

polished. Further, even if the holder can no nore be wused by the abrasion
of the resin portion, since it can be re-utilized by renoving the resin
portion, it is useful in view of cost and in view of resource saving. 25 0
3 MAY 2004 CLAIMS 1. A polished work hol der conprising a netal plate in

whi ch through holes are fabricated for holding a polished work, wherein

t he periphery of the through hole is chanfered partially or entirely and

t he peri pher nd. t he inner, ci r C Hth resin
or a res%ﬁqﬁkﬁ%ﬁﬂ (ﬁ??ﬁ§di%%1%%%|ﬁ§ﬁ%gg é?%o?ﬁé%ggfﬁgrEgkgﬁag?ycgﬁprising
a netal plate in which throu hol es_are fabricat.ed f hol di ol i shed
wor k, whér&iifely gngd Ahe QQBFBBQHXt?%‘?i r%%%gslrgr‘lénoﬁeorﬁécoé '?% ?Hg i nner
surface of each of through holes, each of protrusions fornfd 'bé t he

penet r at thg ouade kes A B AR PhEE| Bl FGSHR SRt frEP§ilof 2BABGEAADss i s
formed on the lateral surface at the top end of the protrusion and the

per i pher jodid nchpriodmstt ,cthepaldrdmrd wogik dgcpofampgedpddhhEeésnar e
coated with a resin or a resin |am nation nolding product. 3. A polished
wor k hol deartiss résfimeaminatian produrct2]s wedréévatihed wbsintiepglished

thernopl astic resin. 4. A polished work holder as defined in claim1l or 2,
wherein work is polished. Further, even if the holder can no more be

used by the abrasion of the resin portion, since it can be

re-utilized by removing the resin portion, it is useful in view

of cost and in view of resource saving.
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the resinis a wholly aromatic liquid crystal polyester (LCP),
pol ybutyl ene terephthal ate (PBT), polyacetal (POM or polycarbonate (PC).
26 0 3 MAY 2004 5. A polished work hol der as defined in claim1l or 2,
wherein the resinis areinforced resin reinforced with short fiber glass
or a straight resin with no enforcenent. 6. A polished work hol der as
defined in claiml or 2, wherein the resin |amnation nolding product is
formed by pressing under heating and pressure a |am nation product of a
prepreg in which a matrix resin thgrn?sgtting resin is inpregnated into a
woven fabric or non-woven fabric aS™&!¥bstrate. 7. A method of
manuf acturing a polished work hol der, which conprises attaching, to a
nol ding die, a netal plate having through holes for hol ding polished works
i n which the periphery of the through hole is chanf ered partially or
entirel yl.inj edtpohishetdirgk aalelsm coapriis imier autgt hblpd@ tenehudh bgh t he
chanfered portion and then grinding to renove the resin nolded to the
t hrough hakesighitidkes edeifadra aassdfpohbildings pol éghededrdnoumerein t he
i nner circunference of the through holes, thereby formng a polished work

hol di ng RakepedipheatBl i e r’e&m&ggn 1y s pdmteredoskehivd ey ehi ch
conprises attaching, to a molding die, a metal plate having through holes
for hol dipg iR@1SHRE M0 e riprehtcAnd Pheidindycircumference thereof

are coated with a resin or a resin lamination molding product.

2. A polished work holder comprising a metal plate in which
throughholesare fabricated for holdingapolishedwork, wherein
a plurality of pene-trating recesses are formed to the inﬁer
surface of each of through holes, each of protrusions formed
by the penetrating recesses is cﬁamfered partially or entirely
or unevenness is formed on the lateral surface at the top end
of the protrusion and the periphery and the inner circumference
of each of the through holes are coated with a resin or a resin

lamination molding product.

3. A polished work holder as defined in claim 1 or 2, wherein

the resin is a thermoplastic resin.

4. A polished work holder as defined in claim 1 or 2, wherein
the resin is a wholly aromatic liquid crystal polyester (LCP},

polybutyleﬂe terephthalate (PBT), polyacetal (POM) or

pelycarbonate (PC).




of penetrating recesses are fornmed to the inner surface of each 27 QQ%Jﬁyzmﬂ
W of the through holes, chanfering each of the protrusions fornmed by each
of the penetrating recesses partially or entirely or form ng unevenness on
the lateral surface at the top end of each of the protrusion, injection
nmolding a resin to the through hole portion including the penetrating
recess, then grinding to elimnate the resin nolded to the through hol es
while leaving the resin portion in a required anount to the inner
circunference of the through holes, thereby form ng the work hol ding hole.
9. Amethod of manufacturing a polished work holder as defined in claim?7 or
8, wherein the resin is.a thernopl astic resi nuf acturing

a polishéd wor @ Botyshedwords PReGET 3 Sedivh 6P CSIaJvW'lé'rcé]fﬁ’t‘ﬁ f%é{’n is a
whol |y aromatic liquid crystal polyester (LCP), polybutylene terephthalate
(PBT), pbeyaestia IsraVredh iadIsachrimh er%méorqq WheR helo b fiber
manuf acturing a polished work holder as defined in claim?7 or 8, wherein
t he resi gliassa areianfadneadhtesias yreivittr ceel envdercenent.fi ber gl ass or a
straight resin with no enforcement. 12. A method of manufacturing a
pol i shed work hol der which conprises chanfering the periphery of through
hol es fabricated in a netal plate for holding polished work partially or
entirelyg. fittpglashbenBisehbilaer &sidefimry g ©fadn 3hape conkeeinng 28
the resin laminationmolding product is formed by pressing underxr
heating and pressure a lamination product of a prepreg in which
a matrix resin thermosetting resin is impregnated into a woven

fabric or non-woven fabric as a substrate.

7. A method of manufacturing a polished work holder, which
comprises attaching, to a molding die, a metal plate having
through holes for holding polished works in which the periphery
of thethroughhole ischamferedpartiallyorentirely, injection
molding a resin to the through holes including the chamfered
portion and then grinding to remove the resin molded to the
through holes while leaving a resin portion in a required amount
to the inner circumference of the through holes, thereby forming

a polished work holding hole.

8. A method of manufacturing a polished work holder which
comprises attaching, to a molding die, a metal plate having
through holes for holding polished works in which a plurality

of penetrating recesses are formed to the inner surface of each

27



Nl
R 3 MAY 7001 to the through hole into the through hole, subsequentlyn3 MAY 0
formng a resin |amnation nolding product over the entire surface of the
through hol es by pressing under heating and pressure, then grinding to
renove the resin |amination nolding product while |eaving the resin
| am nation nol di ng product in an anmount required for the inner
circunference of the through hole thereby formng a polished work hol di ng
hol e. 13. A nethod of nmanufacturing a polished work hol der mhich conpri ses

form ng ragi S each
of thr oudh FiFaLirdadh 1BORE | EhLREEIRTERT, bR, L0 prdiiile - TEnED 2
wor ks, chanferln r ot r.usi ons deflned penetratl recesses
bar £l | Plofac Bt B BPPERTATI A TEFERRASS PG Rt Wbl S Ca ke R ar ¢ he
top end of each of the protrusions,_fitting a thernosettin reS|n %repreg
conf or ni rfgn%‘-"c%él%%‘é%‘én%ﬁt% ‘Eh?o&@ﬁeﬁéﬂ-es}lﬁﬂfécet RE CRCOLGR KeP
subsequently, formng a resin |amnation nolding product over the entire
surface @faqhn@ft‘qhemgﬁtmlswrbylpﬂ@gwﬁg MmN g adte sk &edtpe édgouehand
then grinding to renove the resin |amnation nolding product while |eaving
a resinHcm meatritciromolneiIngd v diet plem edur adriougn tr erceps + edheog rtimeinignner
circunference of the through hole, thereby formng the polished work
hol di ng hwl €lif9nate the resinmolded to the through holes while leaving

the resinportioninarequired amount to the inner circumference

of the through holes, thereby forming the work holding hole.

9. Amethodof manufacturingapolishedworkholder asdefined

in claim 7 or 8, wherein the resin is a thermoplastic resin.

10. Amethodofmanufacturingapolishedworkholder as defined
in claim 7 or 8, wherein the resin is a wholly aromatic liquid
crystal polyester (LCP), polybutylene terephthalate (PBT),

polyacetal (POM) or polycarbonate (PC).

11. Amethodofmanufacturingapolishedworkholder as defined
inclaim7or 8, whereintheresinisareinforcedresinreinforced

with short fiber glass or a straight resin with no enforcement.

12. A method of manufacturing a polished work holder which
comprises chamfering the periphery of through holes fabricated
leametalplateforholdingpolishedworkpartiallyorentirely,

fitting a thermosetting resin prepreg of a shape conforming

28




to the throughhole into the through hole, subsequently, forming
a resin lamination molding product over the entire surface of
the through holes by pressing under heating and pressure, then
grinding to remove the resin lamination molding product while
leaving the resin lamination molding product in an amount
requiredfortheinnercifcumferenceofthethroughholethereby

forming a polished work holding hole.

13. A method of manufacturing a polished work holder which
comprises forming a plurality of penetrating recesses to the
inner surface of each of.through holes fabricated in a metal
plate for holding the polished works, chamfering each of
protrusions defined by the penetrating recesses partially or
entirely or forming unevenness on the lateral surface at the
top end of each of the protrusions, fitting a thermosetting
resin prepreg conforming to the shape of the*throqgh hole into
the through hole, subsequently, forming a resin lamination
molding product over the entire surface of the through hole
by pressing under heating and pressure and then grinding to
remove the resin lamination molding product while leaving a
resin lamination molding product in an amount required for the

inner circumference of the through hole, thereby forming the

polished work holding hole.
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