; - . 1 0e3ed4 XPPQUATVBUNWSWI 4 Xf CUSHI ONI NG BODY FOR GLASS SUBSTRATES AND
PACKAGED ARTI CLE USI NG THE CUSHI ONI NG BODY TECHNI CAL FI LED Thi s i tion
relates to a cushioning body for' protecting a gl ass SUbSH‘MﬂM“m m si ng
a gl ass base having forned thereon an electronic part suc

sem conduct or device from damages due to vibration during transgdrtation
The invention also relates to a packaged article in which a pf'ité4lity of

t he above-descri bed gl ass substrates are packaged togeth GROUND ART
In recent years, electronic or el peerepdewices, parti Cu@ﬁﬂ“ﬂ@mmm"

di spl ays or plasma displays which are one of peripheral

personal conputers, and portable term nals represented by nobi'l'e phones,
are devi ces production anmount of which has been drastically increased with

nternet . o b S s, PR o ERBEL TREREE N o

cushioningg?odies to_be used for Packaging or transporting such devices. O
t he devic ,IQﬁeﬂﬂ§s§H§§¥Qﬂ¥§§ g1 formed thereon el ectronic parts

such as sem conduct or devices, for exanple, glass substrates used for color
filters, TFT liquid crystal cells (substrates having fornmed thereon a
circuit in which thin filmtransistors are incorporated) and liquid crystal
panel s, h&BECHENEPAn FHLED t hi ckness that they are susceptible to ifrpact or
vibration during transportation and, in addition, they are so susceptible
to be influencethiscincentsice debates theia exshamelng fhody stanict ure t hat
they are difficult to handle. Especially, in the case of transporting gl ass
subst r at epifarteinpy ozeghasng ubstenateonpdrbdeis g ducd kadreforse f i nal
products, they are handled with the above-described el ectronic parts being
| ai d bar e,hanthdeficemédieyhér€onmndyer srbyt poh et ealr throgeclstaongl y by static
electricity or dusts to lose their performance in sone cases. Thus, nmany

packagi ng sesivbadestbaveebees propodedages daé ety ¥1iwrepost idgrime gl ass
substrates with no danages. As one exanple thereof, there is illustrated a

techni que tths6sPSLbat Dod apanses e rRairftitor ai ibdOReN es V45 @atRdFedlhe gi st
of the technique is that a cushioning body which conprises a polyolefin

bead foanegh-Hpgye haNi WEiERES] ﬁiﬁr&’l?’@?r&fe_@hé‘“&bmﬁﬂe@@ﬁ@e& upsd st i al |y
L-letter shaped cross section and a plurality of substrate-inserting

grooves ons§iheriAetd€are packaged together.

BACKGROUND ART

In recent years, electronic or electric devices,
particularly liquid displays or plasma displays which are
one of peripheral devices for personal computers, and
portable terminals represented by mobile phones, are
devices production amount of which has been drastically
increased with the development of the industry of
information technology represented by internet. It has
eagerly been demanded to develop technology relating to
cushioning bodies'to be used for packaging or transporting

such devices. Of the devices, glass substrates having



2 surface along the L-letter. Upon packaging gl ass substrates, a
plurality of glass substrates are disposed in parallel with one another at
a predetermned interval to define a rectangul ar parall el epi ped, and each
corner of the respective substrates was inserted into the substrate

i nserting groove of the cushioning body to fit the four sides of the
rectangul ar parall el epi ped naking a right angle with the surface of the
substrate into the cushioning bodies, followed by, if necessary, fixing

w th a fiXioighate rdbeireuc klag tadrdlaglare solsught age sehldweviductbd t he case of
fixing by applying a fixing nenber such as an elastic or a tape to outside

of the cugianidyy BRA @%anidie,LigidisR0 shiPste 4@RCRRLERIERT @B1bRe corner of
t he cushioning bodies so that thHe L-letter of the cushioning body is

wi dened and 1the gl a5s SURREIPIES GUTE hh 4 NG BERTLT e HaRS Rt | N9 grooves,
t the so, |

thus failing to fully exe protecting function. t he aforesaid
g oove. | s IO i SHE oM, TGy DY Wi e AT ERRESE Sof gl ass
substrat esa’reanldnc;[ohrepogrlaa}:sesd)S uabns& rlaltqeusida rc:eryfsitxa%.d puatniellisz,i rl‘i%ve such a
thin thickness that they are susceptible to impact or
vibration during transportation and, in addition, they are
so susceptible to be influenced from outside due to their
extremely fine structure that they are difficult to handle.
Especially, in the case of transporting glass substrates
before processing or semi-completed products before final
products, they are handled with the above-described
electronic parts being laid bare, and hence they are
adversely affected more strongly by static electricity or
dusts to lose their performance in some cases.

Thus, many packaging techniques have been proposed
for safely transporting the glass substrates with no
damages.

As one example thereof, there is illustrated a
technique disclosed in Japanese Patent Laid~Open No.
319456/1993. The gist of the technique is that a
cushioning body which comprises a polyolefin bead foamed
body having specific properties and which has a

substantially L-letter shaped cross section and a

plurality of substrate-inserting grooves on the inside



the high elastic recovery of polyolefin bead foaned body upon conpression,
which is characteristic of the beads. Thus, although this is effective for
preventing generation of dust due to vibration and friction with glass 3
substrates during transportation, the frictional resistance with the gl ass
substrate exerts adverse effects upon packagi ng the gl ass substrates which
I's the essential purpose and, when the glass substrates are forcibly

inserted into.the grooves, th | ass substrates having.a thickness as thin
as about O U KAFGHOLANG GGl oS $5F bolBOAnB2SKaI I EbEE3ES be danmged.

Thus, there arises a problemthat it takes a long tine if the operation is
made car efSHISEEF @fmoi dl BUIR Hehaf s sarbspmties awe Hepesse of

unpackagi ng the substrates. In particular, in view of saving |abor,
aut omat i ¢ padkarp he hadht hesnanhetripaie kalyi & P redatiaasi et dntegdat] y been
I ntroduced, but the above-described problemis liable to cause troubl es,
and it hastdedsf jooe N4 exeotdndinkbdr lpdxd I brleghigpetl and each corner of

the respective substrates was inserted into the substrate-

inserting groove of the cushioning body to fit the four

sides of the rectangular parallelepiped making a right

angle with the surface of the substrate into the

cushioning bodies, followed by, if necessary, fixing with

a fixing member such as an elastic or a tape.

However, in the case of fixing by applying a fixing
member such as an elastic or a tape to outside of the
cushioning bodies, its binding force concentrates on the
corner of the cushioning bodies so that the L-letter of
the cushioning body is widened and the glass substrates
come off the substrate-inserting grooves, thus failing to
fully exert the protecting function.

Also, in the aforesaid L-letter shaped cushioning
bodies, the width of the substrate-inserting groove is the
same as, or slightly narrower than, the thickness of glass
substrates, and the glaés substrates are fixed utilizing
the high elastic recovery of polyolefin bead foamed body
upon compression, which is characteristic of the beads.

Thus, although this is effective for preventing generation

of dust due to vibration and friction with glass



cushi oni ng bodies are not actually suitable for automation. Further, upon
inserting the glass substrates into the substrate-inserting grooves, fine
scuff marks nay be formed on the gl ass substrate surface due to frictional
resi stance force, which is another problem In view of the above-descri bed
probl ens, an object of the invention is to provide a cushioning body for

gl ass substrates which prevents the glass substrate fromcomng off the
groove at the end portion of the L-letter of the cushioning body upon

packagi ng JissASSs URSTHR G5 R bt b an i f el i gaiedact the gl ass.
substrates even when an 4 external force such as vibration or drop inpact

is applie i I i.ng. er it is

al so an O%ée%e{%ﬁ%%;w ilér}gegn}{(?o %)5 Sst’rdoks\iél’td[gg ta@%%ﬁi%g}%%%y e?o%%%glsass
substrates, which is suitable for automation of ckagi and unpackagi ng
of gl ass S EARETIRY (i Bk o0 S WERT 13 G S st &7 et
frictionally slid against the glass substrate and whi ch has excel |l ent

dur abi | i t PEROIE rif ¥ o MRS et Sihfledt e j39e tiREHALY an obj ect of
the inventjon is to provide a packaged article formed by using the

cushi oni ngi bRk ead DSTLUSURE CVEHHE theENR TN Sybstfatet e 2 the

cushi oni ng body for glass substrates according to the invention conprises a
pol yol ef i rtibkcknésanes botly andakhagt a0 stibse axpeuet | 1. @ Inee teasishapeshcr oss
section in conformty with the shape of a corner portion of the glass
substrat e,ami ansi Healslefecebofdahagéda [@husl itheref asuilsstsr @t e-i nserting
grooves are defined along the L-letter for fixing two sides of the glass
substrat e posivieag thet cot neskeer i bong atitmeni Hutise depstaf bre i mwddech at

| east one fixing menber-guiding groove is defined along the L-letter,
wherein theatdfekDgseookvbbe suShi Ganage boddhdasett apdliesald ameporti on of

the fixing nenber-guiding groove is 5
case of unpackaging the substrates. In particular, in
view of saving labor, automatic packaging machines and
unpackaging machines have recently been introduced, but
the above-described problem is liable to cause troubles,
and it has been pointed out that L-letter shaped
cushioning bodies are not actually suitable for automation.

Further, upon inserting the glass substrates into the
substrate-inserting grooves, fine scuff marks may be
formed on the glass substrate surface due to frictional
resistance force, which is another problem.

In view of the above-described problems, an object of
the invention is to provide a cushioning body for glass
substrates which prevents the glass substrate from coming
off the groove at the end portion of the L-letter of the

cushioning body upon packaging the glass substrates and

which can safely protect the glass substrates even when an



gradual ly reduced fromboth ends of the L-letter toward the corner portion.
The above-described first cushioning body of the invention includes, as a
preferred enbodi nent, an enbodi nent wherein the bottom portion of the
fixing nmenber-gui ding groove is beveled at the corner portion. In a second
aspect, the cushioning body for glass substrates according to the invention
conpri ses a pol yol efin bead foanmed body and has a substantially L letter
shaped Cf Q& SSEH oMb ddh GORIPIY Wi idd) di'e SRR Afhpa ROGRCLERTEHON Of
whi ¢ pl P

the gl ass substrate, on inside surface o rality o

substrate-j,nserting grooves are defi.ned al qn he 1-1 i Xi ng two
si des OftﬁﬁfEﬁ%%éﬂéu l%ﬁﬁg%gﬁékﬂﬁfﬁ%énb&ﬁhﬁlﬁ%%%ighgg&ﬁgﬁéfé’the

t hi ckness of the cushioning body is gradually reduced fromboth ends of the
Ll etter tinetl A1RP Bt TSR (TorEnd I v dpetieY % Sushi oni ng body
for glass substrates according to the invention conprises a polyolefin bead
f oaned bodSHHWPNRY Padibstantdagy ukatiat ethapdd @ d$s ssddEbds in
conformty with the shape of a corner portion of the glass substrate, on

i nsi de surfeiceawfondt cdn o hlrackdginofandibytiratikadingeraf rgdapsooves are
defined along the L-letter for fixing two sides of the glass substrate
form ng t heulstrretepordhiooh) does wier e2as prptgarss atse Bigty feoremedheunt si de at
both ends of the L-letter. The above-described second and third cushi oning
bodi es f orf gl @ssosalbby r&il 84 agLimsh Nohd oy Ides i sVked e iared wde,chas
preferred enbodi nents, enbodi nents wherein an outer corner portion is

bevel ed. |HafdékdéDhent h@ubROVE: € SEMABEIN G USHI 98I Bgebodeesral thfes.

i nvention include, as preferred enbodi nents: an enbodi ment wherein a notch
groove is gkefineguitigee dMeolisdt 0hf NEehdOothywdt Pordli I£0Hd PrAtidd ght angl es
to the substrate-inserting grooves; an enbodi nent wherein the cushioning
body has apg@Ki e &Pt CKIESEo Ahedl SoyOud Pn§ Ot HEN Alsh for Bld blidde two sides
of the L-letter’is 1.0 to 3.0 based on the shorter side,” and the
substrate-inserting grooves have a width of 1.0 to 4.0 tinmes as much as the
t hi ckness of the glass substrates, a depth of 3 to 15 mm and a groove

pitch of 6p{8ci88uRE oRANEHANIRYBRFLHENt wherein the polyol efin bead foanmed
body has an average particle size of forned particles of 1.5 to 5.0 mm has

a fusion rate O£“79$f?£%g3§§?eétFogpéeéééﬁfﬁﬁge tﬁgdfﬁfgpgiia§g 3.9 to 490,

and a recovery rate o nore. The packa art cording to the

| nvent i on, o|B.g L LSt 1 aSREG1no"BS ERE1 LGS LDBL dopbprality of ol ass

substrates are di spose p oné ano a pr edet er m ned
interval t efine. ectapgul ar, paral | el epi ped,. the.corner portion of
t he respec??ggogﬁgéﬁré?gg ?gaW ge??gﬁ ?ﬁ?oh?ﬁegs§%§§F%?g}?g%%sging groove
of the fir;ttﬁushiﬁning bod¥ for glass.subst&atestto tgﬁrgg% fit the four
sides of the-r&tt nghFEr “paral PEFepPPed ™t HEY RERE A Vight “ARgPe RFth the
surface of %he cushioni&g body, i Eo t he cusﬁ%o in? bodg,.and t he assenbly
is fastene@tb§ GPRAPAGPRFEACR Pgng Fi ILAGSnBHBEFTaF8ngOrha F L% ng
nenber-guiding groo e gt he cEshigning godé t he_packaged, article
accor di ng PYTERES RYeHPLGR, i R1BTaddb¥dhs BURELTALE " FRSFEFLRIt hat a
plurality of glass substrates are disBosed in parallel wth one another at
a predet er BrRBIePneErvArttgedepinBIatrEclahglitsr barafi&tBgi p¥8, the corner
portion of the respective substrates is inserted into the .

subst r at e- PREESt Phg throgtasst sthetyatsndosmirgi thecGSKR8RI RGTESAY for gl ass
substrates to thereby fit the four sides of the rectangul ar parall el epi ped
that make ang ght oaf§lidewststare obr wWadehoptt heastisenenifagibady, into the

cushi oni ng body, and the assenbly is fastened by binding with a long fixing
menber al omgmbles ~gutisiityg gfroolve lisl getfanedf albage bl drilegteody.

wherein the thickness of the cushioning body based on the

bottom portion of the fixing member-guiding groove is



BRI EF DESCRI PTI ON OF THE DRAW NGS 8 Fig. 1 is a perspective view show ng
one enbodi nent of the cushioning body according to the invention. Fig. 2 is
a perspective view show ng one enbodi nent of the packaged article according
to the invention. Fig. 3(a) to Fig. 3(e) are sectional diagrans show ng
enbodi ments of the cushioning bodies according to the invention. Fig. 4(a)
to Fig. 9(c) are sectional diagrams show ng exanples of the constitution of
the substrate-insertin roove of t cushi oni hody .according to the

i nvent i on.95RfHRY ]o\haqch‘get‘ﬁ d?oatu]‘ r?d'@s rﬂﬁl@?’% né"toé‘@%éi cushi oni ng
body: 2, a substrate-inserting groove; 3, a f|X|ng nenber gui di ng grooved
9, a protﬁﬁﬁcﬁ?rqgr RO @Y substrates 22, a fixing nmenber; 31, wall
surface of the cushioning body; 32, a botton1portion of the

substr at ei nser tThyy ajporereie 33 ikad effick s5f ayshionigtg dragdy3pfankde34' , a cor ner
portion of the L-letter; 35, a bottom portion of the fixing nenber-guiding
groove; 36inveevel eth@ghideon:a87s pErefdcledragvwedindht ,a gir ot rusi on; and
39, a depression. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The cushi oni ng

body of thenbsWaNh©NWEORSIh St o Pedy Pt Torbesd draaneikibedy having a
substantially L letter shaped cross section has a feature that its

thi ckness gdnibdie- St Plg thEodvé 14 Bhet S dMASt HHEKE ritd @ bortion.

In a second aspect, the cushioning body for glass
substrates according to the invention comprises a
polyolefin bead foamed body and has a substantially L-
letter shaped cross section in conformity with the shape
of a corner portion of the glass substrate, on inside
surface of which a plurality of substrate-inserting
grooves are defined along the L-letter for fixing two
sides of the glass substrate forming the corner portion,
wherein the thickness of the cushioning body is gradually
reduced from both ends of the L-letter toward the corner
portion.

In a third aspect, the cushioning body for glass
substrates according to the invention comprises a
polyolefin bead foamed body and has a substantially L-
letter shaped cross section in conformity with the shape
of a corner portion of the glass substrate, on inside
surface of which a plurality of substrate-inserting
grooves are defined along the L-letter for fixing two

sides of the glass substrate forming the corner portion,



9 that at its corner portion. Thereby, when packagi ng gl ass substrates
foll owed by binding the assenbly with a fixing nenber fromoutside, the
fixing menber goes, at the end of the L-letter, an outer position than that
at the corner portion, which serves to prevent the binding force of the
fixing nmenber fromconcentrating on the corner portion and enables the

bi nding force to uniformy press the whol e cushioning body to thereby
protect the glass substrates. In the invention, specific constitutions in

whi ch t he JiirGRe ST ArdNOnEUiR T raedy Ritstie gRdpekhlehakt 8 i s made
t hi cker than that at the corner portion are as follows . (1) Fixing
menber - gui,.gjng, grQoqves are formed such that the depth thereof becones
deeper fromthe ‘ends of the L-letter toward the corner portion, thereby

the 1 0xi ng montiats G S0 T aaTE bR ob duar g G POt Sende of
rerber - QUM oy A 3 TR AR PO AT 61 GOE 98 TR Fhe t hi ckness
of itself is gradually reduced fromthe ends of L-letter to |

include, as preferred embodiments, embodiments wherein an

outer corner portion is beveled.

In addition, the above-described cushioning bodies of
the invention include, as preferred embodiments: an
embodiment wherein a notch groove is defined inside the
cushioning body in a direction at right angles to the
substrate-inserting grooves; an embodiment wherein the
cushioning body has a maximum thickness of is 10 to 60 mm
and a ratio of the two sides of the L-letter is 1.0 to 3.0
based on the shorter side, and the substrate-inserting
grooves have a width of 1.0 to 4.0 times as much as the
thickness of the glass substrates, a depth of 3 to 15 mm,
and a groove pitch of 6 to 100 mm; and an embodiment
wherein the polyolefin bead foamed body has an average
particle size of formed particles of 1.5 to 5.0 mm, has a
fusion rate of 70% or more, a compressive elastic exponent
of 3.9 to 490, and a recovery rate of 60% or more.

The packaged article according to the invention, in a
first aspect, has features that a plurality of glass

substrates are disposed in parallel with one another at a

predetermined interval to define a rectangular



the corner portion; and (3) Protrusions are formed outside at both ends of
the L-letter of the cushioning body. 10 The cushi oni ng body and the
packaged article, in which a plurality of glass substrates are integrally
packaged using the cushioning body, are specifically described bel ow by
reference to enbodinents. Fig. 1 is a perspective view show ng one

enbodi nent of the cushioning body of the invention having the structure
described in item (1) above. In Fig. 1, nunmeral 1 designates a cushi oning
body: 2, pasubstlapépkasethengogheevpdrBion 6EXtRg mespect Puk di ng grooved
and 4, a protrusion separating adjacent substrate-inserting grooves from

one anot hgipskkted 18 8nBELERACLhY¥E YhEVWs8PDOWREc00RsEFPOM) "BRdowd the
packaged article of the invention in which a plurality of glass substrates

f
are packaged i f : i.oqi i i ipn. In Fig. 2,
numer al Zg?dg§¥gggkgg ggébéggigﬁbg ?gt28§n§§ﬁ§%eggﬁsggxggéigﬁates a fixing
menber, a the s nunerals as .in Fi.g,.1 designate the sane nenbers. The
cushioningg858§yl%g¥ Fﬁ& FﬁV@nFFgﬁsf850?P8n§e9%g898§85t the corner portions
of the glass bstrates 21 and integrally fix_a plurality of the glass
substrateE?réigeﬁéERgﬁﬂnéhP§ @@ﬁ&uétéagﬁg a8PAg W&éhthﬁD?BFfﬁ?%fgﬁably 4,
of the cushioning bodies. As is shown in Fig. 1, the cushioning body 1 of
t he i nventh8nchgdigndmgsbafyi- alinfol thet cushipapeg berdys 2nd tBection in
conformty with the shape of the corner portion of the glass substrate and,
in order B&skMelind ssif@gesenedmbygbithdiogr Wathper Lioog dixing memRSr
substrate, a plurality of substrate-inserting grooves 2 are provided al ong
t he L-| et @dpnign thestfdxd ngf megibey -gepdiaged rooym ofe throchehibypinge
protrusions 4. Also, in the constitution described in item (1) above, the
fixing nebbely--gui ding groove 3 is formed along the Lletter. As is shown in
Fig. 2, the fixing nmenber-guiding groove 3 is used for binding the packaged
gl ass substrat ehe2 badnkageddiarg iidle facdorg imgnter t22 dnweapttibe,f ixi Bg
menber - gui di ng groove 3. In the invention, in the case of providing the
fixing neseeonguiadigegtgr taise £Hathhrest iheknes  1ofraliia ycuwshigoaiseg body 1 is
changed so that its thickness at the bottom portion is gradually reduced
toward thguestierqrddeoidpdbedB(d) pachamaili edltdhy chowndthercaesa section
of the cushioning body 1 of Fig. 1 along the fixing nenber-guiding groove 3

and the s AeniSRId | i efava 2 ddfink & rdctdHR{r 31 designates the
outer surface of the cushioning body 1: 32, the bottom portion of the

substr at e?a&%qrﬂél%ﬁélﬂv&ﬁ% Hrnd oA N dr [18ld e YPedtherecushi oni ng
body 1; 34 and 34', the corner portions of the L-letter; 35, the bottom

portion ofsuia fded NG TBR -1 dNS FHROKIEEt et N HBVGIL Y RV ON; 37,
the notch groove; 38, the protrusion: and 39, 12 t he depréssion.

Addi ti onaldsy tHd) ddorid!d 0V JESESH I8 bddif £dY Jpss at the corner
portion 34 or 34' neans the thickness of t’he cushioning body on the shorter
side and thg,dNOEs St rdflP 151 dfe GUJIETs AL 9P Qfe the L-Tetter.

rectangular parallelepiped that make a right angle with

the surface of the cushioning body, into the cushioning

body, and the assembly is fastened by binding with a long

fixing member along the outside of the L-letter of the

cushioning body.

BRIEF DESCRIPTION OF THE DRAWINGS



As is showmn in Fig. 3(a), the thickness of the cushioning body at the
bottom portion 35 of the fixing nmenber-guiding groove is gradually
decreased towards the corner portion 34" fromthe end 33 of the L-letter by
form ng the fixing nmenber-guiding groove so that its depth is smaller at
the end 33 of the L-letter and is larger at the corner portion 34" thereof.
As a result, upon winding a long fixing nenber along the fixing

menber - gui di ng groove after packaging the gl ass substrates, the distance
fromthe fixi ngigenenist a peespeatd veulyiewashowsnhaoger embotihmernd 33 t han
at the corner portion 34', which serves to prevent the binding force of the
fiXxing memtferhe eushaRnenyr Bodyd aetdritd ngotke hpoihiveAt3én.. Al so, in order
to prevent the binding force of the fixing nenber from concentrating on the

corner portiongd4 of ijtkhe bablpERarld Qz'le%5 s‘%wtlh‘é bl _aERARERt Ui di ng
groove, it is preferred to previ ously bevel for form ng a bevel ed portion

36 as showy iy, rrg(rgr’ber to '%Y::.c‘i eyel et(fllepgé‘ye?ﬁlga possibility

for the fixing |g ifito the cus ifoning b nage is
el i m nated, an def .ion tortion at, carner. p |on 34" is
reduced, whi chclﬂsleq' vegs(a(t3 ”%t tﬂfﬁf &fcees Etvhod'@ i ﬁﬁatgﬁg gnd B8#Pons 33

of the cushr onj body %o rd the out si .The bevel ed ortion 36 nay be

pl ane or 9 f“s&lqnsl% }ligs Bogorsy Ga preferred to
form one or rrore notch grooves 37 on the inside of the cushi oni ng body in
the directiroremtiof i ght angle with the substrate-inserting groove
(direction at a right angle with the paper), whereby the notch grooves 37
absorb, upon biFid nd @ ﬂ:ot H i 4 () rdifbarec triipnade fraeiamsn SoMdag of

wi dening the end portion 33 toward out side and prevent the stress from

spr eadi ng S¥pRHemf Jdva icm 33 tutddin idhdile subsd nedrc i A @937 may be
of a substantially U letter shape as well as a substantially Vietter shape
as shown igr@ye S dhe Awdiidnim dwdg,agdurdimg tgsitdre 4nvengdon.y renoved
at the inside of the corner portion 34 on the shorter side to form

depressi on 39. Addistionallgonsitn tihe atrawingds i swesiagneld demigadeenta ng
breakage of the glass substrate at the corner portion nost susceptible to
damage whemskteninqgpodpr &, an sulpstctatoe-ihsgrtiinpagrahre ng, a
transportation. Additionally, in the depression 39, it suffices for the

pr ot r usi onf ¥ximg beemssvdi ding herdotd oM pa tpxot B3dsiodn it B, a glass
substrate-inserting groove. In addition, in view of preventing breakage of

t he gl ass sulbstrate; a22,14 fitdngaiambepprdiponyall serfuesd esf ethd o formthe
depression to deeper than the bottom portion 32. One exanple of the
invention @fistihenti@riesay d TONSE ibattoOn Byt dheref ntidesansk Scof the
L-letter of the cushioning body is nmade thicker than at the corner portion
34 is shownserfigy Ftehve ANBE pNgn exadIPbE EHie thelsonst) t34 iomd (B, n Fig.
3(e). In Fig. 3(d), the cushioning body is so formed that the thickness of
the cushi ogi sgrhedypbisedbh b6 Ghadualéytdesreasesd bootohhsoepiboBoof the
L-letter toward the corner portion 34. In this case, no fixing

member - gurdhegfgks?@egexae@serp@utafﬁ%a@wot@rr@d, émyetae:oée bber vos h and
bi ndi ng position of "the fixing er can be freely selected. Also, in Fig.

3(e), prOtﬁms'anégchS?EQBGEd 98, { HepeutslideoRl LHE 89d d3qebribgibnletter
and, as a result, the thickness of tﬁe cushioning body at its end 33 is
made thicker than at the corner portion 39. The protrusion 38 may be
integrally fornmed with the cushioning body, or may be formed by adhering a
separately I USHL 0N} AY ough heat welding or with
an adhesi V%E‘,Q'F GRE ﬁégt ggR{égglé& ?QT ﬂlﬁ IE@EMT%Qﬁmade of a material which

is th_e same as, o0l di f ereht f gté the ushronrn . bod Also in the
const turi one. oF AE; LbhehRha bRk S8Tkne' ih0EuerRE PAnBe 800y 2 oo at b1 y

formth vel e r
° the bgofyOQeggntbead %oamed body having a substantially L-
letter shaped cross section has a feature that its

thickness at the end of the L-letter is made thicker than



36 or the notch groove 37 as shown in Fig. 3(b) or Fig. 3 (c) . Next,
preferred outer dinensions of the cushioning body of the invention are
descri bed below. The ratio of the lengths of the two sides of the Lletter
(lengths of the portions with which the glass substrate cones into contact)
is preferably 1.0 or nore, nore preferably 3.0 or |less, based on the | ength
of the shorter side. Where the ratio is within this range, the | onger side

and the shg{derasiges V&Lén@@l&maﬁﬁhTﬁ@%@bfgzt,h%enapgcksgmeggiag_sgl ass
substrates can be fixed wth an extrenely good stability. "In"addition, the

possibilit es.t0 qgggg@ 4 Qe?qi i s much
reduced. ‘I%%g%ﬁ%gsl ghgf;f?‘fég)ms)é){a%plr ec%lenr Bﬁqﬂyéjl ess l%%zl.f‘c}l‘. /'t ﬁ(qt e ratio
being within .the above ran the length of the shorter_side is preferably
1% or oMY oL G2 4o r PO RETE Tub Pl Fhe PG or ol de
of the glass substrate to be packaged.,K Further, 15% or nore is still nore
pref erred, PR 2B BT A% P HORODY KA AT VAT tHe TENGIGF t he
shorter side of the cushioning body is within the above-described range,
risk of tHROKHERR, sWibbeh a3 RS reP darrNRRL clite belrdinid P rare®inidre i t
receives a drop inpact and the |ike, since there 16 are provided the
cushi oni ngf broth@smemiaer chroms ddncd it i rgsom bt héecodmpac tpddricm  and .
addition, since the stress to be applied to the cushioning body (own wei ght
of the gl assalslibst tla¢ elsindsng eflcesl, t gemet b rohy of relsist t it rahigl e
transportation due to contact friction by vibration can be depressed, thus
a sati sf actwslyi cheagnesdy bes ngheiélay netotsctethe fbaso syestfdteesl nensi ons
of the cushioning body, the length of the shorter side is preferably 100 mm
or nore, nore prefenabiyveRdiom) ospéessic TBénkenghbiohsthe woingertiseé de is
preferably 100 mmor nore, nore preferably 500 mmor less. Also, the length
in the diresitRReat afrtebtcas@lienvhyhobdg sHotheresdder andidtheet onger side
is preferably 150 nmor nore, nore preferably 600 mmor |ess, though
dependi ng ®RQ8 tRecREFDEhaff thhe &t acResubsheat g6rt foR€apackaged. In view
of the size and wei ght of glass substrates, the nunber of glass substrates
to be packagedopgd the conpressive el astic exponent of the cushioning body,
t he maxi mum t hi ckness of the cushioning body of the invention is preferably
10 mm or nore, erpLeher h¥e PO Pha! §8S0ovikt Brd SEBPROE SREE and/ or 40
mm or | ess being?gtrl% ngregpr%?e?red. %%gn ?Ke ouf%r g?%ens?%ns and the
maxi mum t hj e a it by - de i.hed g cushipni ng
bodi es cantgéeuggg ggpghsgbgﬁ%ﬁg §§§¥§gglégébggrﬁ$?@iEget%ng?aﬁ?yt??x al |
of glass sub [ t f Lou Loensi : hi oni ng
boﬂigstf?Lﬂgggégggu g?f%@e%?_efé?éggeﬁﬁgkg§§¢e§§§§ggyﬁﬁégﬁﬁ§igﬁ? ;hey fﬁn
exhi bi A i.Qn ntly p ctli gl.as u es fromthe
inﬁgct dur?%gggﬁgﬁgpggtgﬁgﬁﬁhghﬁgéégﬁnggﬁg %gggdogngE%igéfﬁﬁé fixing
menber gui ding.groqye 0Wn i n w_3(.a). e _de 0 roove is
oot or ab yEo 8 I 8" kBB TIRERg Beltb@raghitarbntsPolhagtoghhd end 5. and
is preferably 2.nmmar nore, nore re%gra Ly 15 mm ar less, at the corner
portion 34r?&VﬁéHgt%§°Tﬁfﬁﬁgeﬁgﬁbgf- uﬂ&?ﬁérgiggﬁégi§kFoFﬁ§8e§o that the
depth of the fixing nmenber-guiding groove falls within the above-descri bed
range, posPPF&AQPideviation of the fixing menmber is of course prevented
and, since binding faorce is unitorn1¥6$p_lLed all over the full length of
the shorter siddZand iUt fgamisidyd e L SHRRA P Wt L P B i ng

t he assenbl§63A he fixing nmenber, |egw dening deformati on of the

h t
cushi oni ng tB&dFusdr opd nsr Hechyt 4@, MHGeT sor th@thdhepdiriicknesst ofhe gl ass
substrates being stably fixed. Hence, the cushioning bodies exert a
sat i sf act oAy sfediic tiiso g refd ugrldive aeidug edh & rgima g es sty tfed.-leftRirgto3(a), the
fixing nmenber-guiding groove is formed up to the end 33. The fixing
menber gui dithg graomes peortierf;o@med so as to constitute the sane plane as
the outer wall 31 of the cushioning body at the

(3) Protrusions are formed outside at both ends of

the L-letter of the cushioning body.
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18 vicinity of the end 33. In this case, the fixing nenber guiding groove
is spaced fromthe end 33 by preferably 10 nmor nore. Mre preferably, the
fi xi ng menber-guiding groove is formed so that its depth is gradually

i ncreased fromthe position spaced fromthe end 33 by 100 nmor |ess toward
the corner portion 34'. Wthin this range, there occurs no positional

devi ation of the fixing nmenber during transportation and, in addition,
there is obtained the sane effects as that obtained by formng the fixing
menber - gui di ng groove fromthe end 33. Further, in the case of changing the
t hi ckness of the cushioning body itself as shown in Fig. 3(d), it is

preferred to mke LieniBhekaessad! ahhehar Bk agell an drammiher than that

of the end portion 33 nore, no preferably 10 mmor |ess, stil

nore pref y_.3 . [or t._pr 8 I : so in this
case, the%éggé &t Pe Fg%%qgeggrggé SaﬁgégEggkggeagg}g%ﬁgg§%%l orm ng the
cushioning %%gy ith.,a uniformthickness of the end portioE133 to the
position && eds UEANIMELE RSB LoRGNg BP&¥er 28Ry SP66 LHCEl Wess, from the
end portion 33 toward_the corner portion 34, and gradually reducing the

t hi ckness 9§FCERbeduBRLEN Ry BEFPTNGH tRe SPBOCLISR tSonar d

Fig. 1 is a perspective view showing one embodiment
of the cushioning body of the invention having the
structure described in item (1) above. 1In Fig. 1, numeral
1 designates a cushioning body; 2, a substrate-inserting
groove; 3, a fixing member-guiding groove; and 4, a
protrusion separating adjacent substrate-inserting grooves
from one another. Fig. 2 is a perspective view showing
one embodiment of the packaged article of the invention in
which a plurality of glass substrates are packaged by
using four cushioning bodies of the invention. In Fig. 2,
numeral 21 designates a glass substrate and numeral 22
designates a fixing member, and the same numerals as in
Fig. 1 designate the same members.

The cushioning body 1 of the invention functions to
protect the corner portions of the glass substrates 21 and
integrally fix a plurality of the glass substrates, and
packaging is conducted by using two or more, preferably 4,
of the cushioning bodies.

As is shown in Fig. 1, the cushioning body 1 of the

invention has a substantially L-letter shaped cross

11



the corner portion 34. Also, in the case of Fig. 3(e), it is preferred to
make the corner portion 39 thinner than the end portion 33 19 by 1 mm or
nore, nore preferably 10 mmor |ess. As neans to make the corner portion 34
thinner, protrusion 38 is formed in the vicinity of the end portion 33 as
shown in Fig. 3(e). The wdth of the protrusion 38 in the direction al ong
the L-letter is preferably 10 mmor nore, nore preferably 100 nm or | ess,
still nmore preferably 20 mmor nore, nost preferably 80 nmor |ess.
Further, SRCtHENcdSe conipsritigWikl BEgelsBargoPfi 6Re36CEBEEhBAATLANFI .
3(b), the length of the arc or line thereof, in the L-letter cross section,
is preferafl ¥he phass swbstrateeapdef énalpirged0tomior kFeossidesi ew of the
conpressive elastic exponent, maxi numthickness and | ength of both sides of
t he cushi dinng nigodihes cother pbethewelbifnghies gdasdusukdtwatbki, nat hi s range,
concentration of the binding force of the fixing nmenber on the corner
portion caluielavwe ¢ad super ridekaaiseg tdinds yrovhels at ageapdokiiadbing the
assenbly by wi nding the fixing nmenber therearound and hence t he whol e

cushi oni ng 1R e 1uRiclr gy Jpr d I %ot i gas of the
gl ass subst?ggtgﬁeiﬁhé%QﬁﬁgrghcgnSgé%%bfgf%%%%ﬁoggpggﬁgggegngnct?on of

fixing angggﬁgkgpkggﬁ¥%g%r%k§%%i%ﬁgs%rates and, in addition, even when the

fixing nme I's apj d'wth a’s ropg bi nding force, the fixing menber is
provented T omlag g VAL NG HOn "R datien Jienst, 19 dilien e |
e IR s ol 8 G2 SO, TReR 0T oove 2
AR ke s ST LIRSS BB, 70

is preferably 2 nmor nore, nore preferably 10 mmor |ess. Additionally,
the posi t P AR hurfbets st %qur%@@%% (I SFart A H &SP
limted, but its position is_ preferably 1/8 or. nore, nore preferably 4/5 or
| ess, of t4e Mertiidg thhe Higdng MeMigid? SFlane Y6y GisHind th which the
gl ass substrate cone into contact) spaced fromthe corner portion (the

poi nt wheMEMRRE BHdgKE BIoave 3-ongdr theddnaratine, shbr £BE §PEE €éntacti ng
with the glass substrate come into contact), and its nunber is preferably 1
or nore, MY isHaterEm fixing membenyihl ding vy rbodd 7 is formed
within the above-descri bed ranges, the glass substrates are inserted with
enough fiXdbigknesvaf the dughidreimg Pady thel gldmnaamhsta ditlat niser ti ng
groove without inpairing the rigidity of the cushioning bodies. Thus, the
functi on dfhighness iaty the idsin qrastien | hpranedhaind, dedwertiti on, the
effect of further reducing the generation of dust due to friction wth the
cushi oni ngdodidsthe optrsmnarbdsionwe] | Figl 3(a) schematically shows

the cross section of the cushioning body 1 of Fig. 1 along
the fixing member-guiding groove 3 and the substrate-
inserting groove 2. In Fig. 3, numeral 31 designates the
outer surface of the cushioning body 1; 32, the bottom
portion of the substrate-inserting groove 2; 33, the end
of L-letter of the cushioning body 1; 34 and 34', the
corner portions of the L-letter; 35, the bottom portion of
the fixing member-guiding groove 3; 36, the beveled

portion; 37, the notch groove; 38, the protrusion; and 39,
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Further, in the case of formng the depression 39 as shown in Fig. 3, it is
preferred to formthe depression 39 so that the bottom portion of the
depression 39 reaches the depression 32 of the substrate-inserting groove
and, nore preferably in view of the size and thickness of the glass
substrate and the maxi numthi ckness of the cushioning body, that the
depression 39 is forned to the depth of 1 mMmor nore and 8 mmor |ess, nost
preferably 2 mmor nore and 6 nmmor_less, fromthe bottom portion of the
subst r at etihgs ePirRg sdrdov eA31 tppal by ¢ heBethanfeklowbnext ernal force woul d
be applied to the nost fragile corner portion of the glass substrate even
i f the cuslkisemiipd ibodi eshsuthdickdiestsoati thal cdehernpoirdaoduddt ordr op

i mpact, thus extrenely reducing the possibility of the glass substrate
bei ng danBgedmelam saddiet itdrickinkees ssofucher atushtioergigh batlyt ba ¢chshi oni ng

bodi es is al so retai ned enough, and hence they can maintain the initial
shape everhafriter sGRRAeH he 1DhRe! ghitle Hethean n®illiebicbrhBe function of
fixing and protecting the glass substrates for a long period of tinme. The
width of thetsuhstyratid Rsarddidag groove formed in the cushioning body of
the invention is preferably 1.0 tinmes to 4.0 tines, nore preferably 1.2

times to 3.5 tiyeg ASHYED iq\sttj_lea_t ﬂal)t he & SRSt %tfegthO be packaged.

Wthin the ranges, the work o nse Mg and takKi ng out 2 t he gl ass

substrat es nual.| r ns. Qf .an_autaomatic p us n_be conduct ed
rapi dly Wi e 03‘016‘2/? %‘#’gi%ﬁ%‘ﬁe r?d%l??“eéﬂf’ggmgl% O%EIC%;%%‘F tfrc}glﬁgass
substrates in the i.nserting work are rkedl y, reduced, .In _addition,

Fixabi 11 ¢ POPE S g e T AT b A4 S Ro s STATE o B8ve i s 5o
sufficient_that, even when vibratiqn i cl,is lied thereto, friction
bet ween t 9GS Pt :{'46 T % o Rf aﬁgeyq’ge&gﬁrei’éied, t hus dust
being rare generated and the gl ass substrate being kept clean. Al so, the
depth of tHHEFSUstEMR £iniag t“i%‘i‘g’eg‘r‘&i’\ﬂéhi@ FRAWQSY BamidS MEPEN more
preferably 15 mmor less in view of the size and wei ght, of the gl ass
substrat e, 1% F&rRT édsithe angdtit Sfdiredt tier abHiorliaigSBodF and the
wi dth of the substrate-inserting groove. Still nore preferably it is 5 mm
or nmore, oY GRETT AAKCHN A orthereet W A @ TRSUWAng®ont HengLags
substrates can be surely fixed in the state of being inserted into the

i nserti ng Gricvvestieidrg ikitbahal ana dife K4 ping iemberp=iidinng ng
transportation or drop inpact during handling, and hence breakage troubl es
that the dgirevedmttentrsckunafithe mpldssesubsir ateoy dhardi S@RCE nt o
contact with the adjacent substrates can be prevented. Al so, since the
portion offtdme theaskiximstmenlzer ntedrhacylass hsuhet sathstisaitlmigeerat ng
groove is always in a frictional 23 contact with the cushioni ng body due
to vibratitdre iepdci3 dunameat rdms postmer grorthem e34 5, arhict resmtes High
possibility that fine scuff marks are fornmed on the surface of the glass
substr at e.pidEnERt the poooessy Nfptde ¢f anseof i xihgl masbesub&torat e t 0 produce
a liquid crystal panel, it is general to previously cut off the portion of
t he subst radrecdratvrangiheeon i the otbacér woht idne Baserti ng groove of the

cushi oni ng body. However, where the depth of the groove is within the
above-descri bedal atgeint bed@orto opréserikt tiReEbyndRy | fofcar e, tiaand
reduction in yield can be mnim zed, thus a high productivity being

attai ned. fFikihermehber arbomt cOhcaictatengr ghethdugotRef pétt Dén bes ween the

gl ass substrate and the cushioning body is small, thus the cushioning body
bei ng desigabtgei oVt &M Bbrei8ANISSSt aghdeklxihg MeRMePLghgikgnd of the
gl ass substrate (for exanple, glass itself, color filter; liquid crystal

modul e, 'i@f@é&'vé,ryisﬁaiﬁeﬁf'gf&f‘é&?tgiE]%(HQGQT '%ev&fﬂef§ktzﬁoﬁﬂ@n ekght of

the gl ass Substrate, t conpressive elastic exponent o e cushi oni ng

body, the w f . sub =1 | Ng. il f
aut ot 00 YoLer PR RS aR P cabORF HhePiPacd lncrvu PRI Ry of 1
amor | eab S U HAnPR R E8Hange. PORE: BT C¥ TPROLRE: G oPSt BRIREC oD the

substrates 29
dfg into the cushioning body to damage is eliminated, and
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can be conducted easily and surely and, in addition, the risk can be

avoi ded that the glass substrate is bent by the vibration inpact during
transportation or the drop inpact during handling to come into contact with
t he adjacent substrate. Al so, in the cushioning body of the invention, the
protrusions separating adjacent substrates from one anot her have a
sectional shape wherein the top is flat as is showmn in Fig. 4(a). However,
in consideration of workability upon inserting the glass substrates and

gener at i ode@briHSt oHPAR skBEERbNORAL W To@@rspapeivhenairnighere is fornmed
on the upper side of the protrusion a guiding portion such as convex (Fig.

(b)) or ieahera dyblich sBcohl ks HeRiRl e Wobledol! dRaRAlAGDEREY MO e
preferred. Even when the cushioning body has formed therein the

substrat e-| rtin r gQV Kt h rr htch, a I in-nold
ol di ng. RO BSH AR SHogy St sl Rolly KBRS gk cRsetbsey T
the figures, tl represents th xi mym t hi ckness of the cushi oning body 1,
L2, the. dUBEnPEFeTRE BEBEIOH: it iy RS BT ESXYERe w dth of Che
groove; and t4, the grogve pitch. Next, materials for constituting the
cushi oni ng bodyd6f tipaaildventiSord Sard s dmi Fad -bell6w: 2% 1SThe cushi oni ng
body of the invention conprises polyol efin bead foamed body. The foaned
body is obtrgifieadesly to Ifionmy ongamabmo 4so INRH S igroedgds J/ntos &heetal nol d of
a desired shape, heating with steamto foam and cooling to thereby obtain
a nol ded figwhdsf of dds edhsivniang Apdihdmdthel dinleg tiorbatusedigbt t he

nol ding, there nay be used a netal nold obtained by a casting nethod. The
casti ng nemngde erdhl édheosakisd nartechices amtialg mulody eha(dinmp ot iconalti eat ed
structure with ease and a high accuracy and, in addition, production cost
is 1/10 orrilgdgs apiglicheviddstthe tdapeat)gl wisdmeby athe moseth @ramiedi 3§, t hus
bei ng econom cal and suitable for nass production. The polyolefin to be
used for fagamg tuprpdiyelield witdad Hoahpd dpdenye bemd crosslinked type
or noncrosslinked type. Specific exanples of materials of the resin, there
are il ustdecthaigloretdidetie Jesiier B agenta o owrlasiddward

pol yet hyl ene, m ddl e-density pol yet hyl ene, hi gh-density pol yet hyl ene,
linear | owanside/ i idwdmnashd i feadsdll e | pradrnisid rdalnetdnd ene,

pol yet hyl ene produced by using a netall ocene catal yst and et hyl ene-vi nyl
acetate CQRAIAMBY .33 .andariandnalack RelYRIRRY §R80¢ePal7y Ry bRSbiESabet ween
a copol yneri zabl e conponent of ethylene, butene-1 or 4nethyl pentene-1 and
propyl ene, s iAae 0l MPrePd NS COPOLY NBE WEBL NSs AP AINSh Dyi 181 noy-2a

nmet al | ocene catal yst, 26 and a conposition obtained by blending two or

more of the@ahoves ribechdasi 5. v, these, polyethylene resins having a
resin density of 0.927 g/cnB or nore are preferred, wth pol yethyl ene

resins havi ng in i f 7 . ﬁggk NAGM

pol ypropyl ene ?b]igo ’y%sﬁrj re%stf%sj)'be?hv\%e[%rgéﬁﬁle%{e ‘i)‘ralsi enei-%l and ‘E)er%pyl ene
bei ng nor r r . ¥Wﬁp esj Lty L thi o, the
above- desc;earhiobﬁé}{d&rllgir‘r?]%%c,1 t he %Q%u‘??%%tg{ %J%ﬁ?g?# n%i B%rgy %Syt%%?%%\%lgg physi cal
propertie Sy L0 gl di exi-Ridd ty ¥, ..and .has .mar kedl y
suffici entst%%gc rlﬁlc%#%’ég Eo(ry%%écé srlﬁlclhé as %%Orer%%?‘i rtr:plroonvqunrslﬂiaﬁe@st ability,
i npact cushi oni pgr f or manc I ropped. durabilify, again
repeated Lé%é?%é%b Ut %%h%?é%%oﬁ?gggég%??n Pp?%%e?#?%%.s%&égfg?%.%ﬁder to
obtain a specific coggre§3|ve el astic exgonﬁnt th expansion ratio of the
cushionindgﬂ%d?%gn%ﬁ PECTAR SBAST P UPFPERFIPAE ghRr JaMAPE Y EEPves to reduce
wei ght and $roduction,cost,of t he cushioaing bodi es. .In ,addition, since the
random copBt kY 1Ry obiPERRLIPRsIARAGE REeAr 8P hiPRAGE ofUbLPEne- 1 and

propyl ene have a higher elasticity than that of the polyethyl ene resins,
they are st¥?RpPeriatienshifsiidg taf e fior the Rerioetion a3 stibstrat es,

and have such an excellent shape stability that they can maintain their
initial Sh%@@ﬁi@qgnfg;tbhezprotrusion 4 to be removed to the bottom

portion 32 of the substrate-inserting groove. In addition,

in view of preventing breakage of the glass substrate at
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repeated use for a long period of tine, thus being preferred. A first

requi rement for the cushioning body of the invention conprising the

pol yol ef in bead foanmed body is that the foanmed particles constituting the
cushi oni ng body have an average particle size of preferably 1.5 mmor nore,
nore preferably 5.0 mmor less. Still nore preferably, the size is 2.0 mm
or nore and, nost preferably 4.5 mmor |ess. Wien the average particle size
is within the ranges, the ratio of the surface area to the volunme of one
foamed p L C 1S..S t hat . i i r r f i W t hin
t he part?%#%séﬁﬁgﬁrs %gﬂgﬁéht?ﬁgl%ﬁggﬁgé?ﬁﬁgpﬁpﬁgﬁgyﬁg“?éi xtfg%éri smal |
thus suffjcient foamn xpansj on by heating,being realized. As a result,
sl i ght ga%% g?%pgﬁa %Iygwgfg%hg%@tégéﬁl?ﬁa%%d particles |located on the
surface of the resultani f oaned bod% obtaineg by the in-npld nol ding and,
in the case of OB&i R¥ERLR Rhi bREnybBRFEe i 8F tRamiRresat gl ass
substrates, dust in the air does not invade into the portion, thus an

excel | entcenghhhesiopelay whenehedthal epd B3 of | thegbtirtteambl particl es
into the netal nold, they can be filled even into a fine portion of the
substrat ecupkéening gedpvis hadénghackerr bheni at hthandoheecepeleiencan be
obt ai ned cushi oning bodies with a high accuracy in conformty with the
shape and3di irenshownoint AegneBad) pohdd dBe eAddpléeonfil tlye the average
particle size of the foamed beads is a val ue obtained by drawi ng 100
mm | ong tborstlitaesoan(Bheisurfigce3qé)t hern nFiw) B ()l divigs, neasuring the
nunber of foanmed particles in contact wwth the line, and cal culating the

average patith&bRifgzBofy(IB) saceorfleagthatt BRef ohlovhagsfornmhe (A .
Additionally, the value is an average of the values obtained for the three

lines. C gubhiba®ny bba) itseld) iwheiablalilycanteehsag Eesdt Bhémaha N
nunber of particles A second requirenent for the cushioning body of the

inVenti0“3908ErE§Enﬁ—§Q€t€9|EQMSEHntE%?@pEH@EEEOPQQMn|B@?iIhF¥B@§03|

properties of the cushioning body. That is, the cushioning body is required

to have achugl Ofof #i &AL RERLELABLY AR GroBPES: aRcCRIPEESI YRG! astic

exponent of preferably %.9 or nn?e (nné% preferag?y 490 or less) and a
formed, and hence the width and binding position of the
fixing member can be freely selected. Also, in Fig. 3(e),
protrusion 38 is formed on the outside of the end 33 of
the L-letter and, as a result, the thickness of the
cushioning body at its end 33 is made thicker than at the
corner portion 34. The protrusion 38 may be integrally
formed with the cushioning body, or may be formed by
adhering a separately formed plate to the cushioning body
through heat welding or with an adhesive. 1In the latter
case, the plate may be made of a material which is the
same as, or different from, that of the cushioning body.

Also in the constitutions of Fig. 3(d) and Fig. 3(e),

it is possible to appropriately form the beveled portion
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recovery rate of preferably 60% or nore. Additionally, the above-described
fusion rate is a nunerical value obtained by making a cut of about 1 mmin
t he cushioning body in the direction of thickness, folding the cushioning
body with the cut facing outside to break, neasuring the nunber of the
whol e foaned particles and the nunber of the broken particles in the area
of the broken section of the full length in the depth direction and about
75 mmin the longitudinal direction, dividing the 29 nunber of the broken
part'C|eS3@Yofh@h@“ﬂ@@éh°§réb@e“@¢'§sf§@6@ﬁ PﬁrFi?|e§(bﬁﬂ§rrpﬂjesentlng t he
thus cal culated value in ferns of percentage he i nvention, when the
fusion rage.js 70%or nore, properties relating to nechanical strength such
as conpression strength and tensile strength inherent to the pol yolefin
bead foaned body can fully be realized. That is, since nunberless foaned
particles constituting the cushioning body are strongly fused to integrate,

it results in cushi oni_n b dy havi excellent durability and recovery.
Hence, i n the Na¥br OPTPERFREGaRHCBACRABEAG 8P So8t shBSt FaFRlonlihy t he

cushi oni ng bodi es of the invention, the cushioning bodies can sufficiently
resi st t heodyrehgthendnkgntdpaease BRECFIRPAGPRLANer, thus gl ass substrates
can be fixed and packaged at a high level, and possibility of the glass
substrates bei Bgebrakaen pP$ thehlepgtheedfictle tupt Rédest pérhexkst no fine
gaps between the foamed particles on the surface of the cushioning body,
and the clshteni figlehgtisshdwshsubstambnal Wythowhathr thbsglbsag properties
in washing with water to be repeatedly conducted every tine after use,

whi ch prosubesrébe admast dgéootohéany)exseplrefitrablgr §i Agowom&re Al so, when
t he conpressive el astic exponent of the cushioning body is within the
above- desmorbedrefageblyhs.pobyolleksp basedxbnbihet hengeki sinthashi oni ng
ability 30 inherent to it, and the cushioning body has well bal anced
rigidity sndrteexishdkit ywhéhfepahéi cat 86, i €weht hin geh 55 zeshgepstiiat es havi ng
a gl ass substrate di mensi on of 500 mm x 600 mm or |arger can be stably
fixed andiphgbeckedeatina toet stk rhisglel @vall. bhnapddi WieR, eatAce the
cushi oni ng body has an enough strength to resist an external force to be

applied tBeneto QHB‘ RE AN bR Supkarditie’d cant beukfiges @ik a slight
def or mation, and shows an enough "durability enabling the cushioning body to

be repeatﬁﬂ'éx@%@ﬂeQPEBO%d ARG HAALkQd ofntL8BitAbRY. thBepsxRAPSi PRy rati o of
t he cushi oni ng body for obtaining a“specific conpreSS|ve el astic exponent

can be rafa%dtgg 31598P A el Nieghgle h%%lgedv%a@ t2FHeRihg fgduce the

wei ght and production cost of the cushioning body. Further, si'nce the

conpressi y6 -8l 3aly %e%lXpo‘i‘ﬁ@t rb%ﬂé" §0i gei g ﬁ@g&%?@%@&hﬂ?g !’Lé‘QQe and the

recovery rate is 60%or nore, the cushioning shows an excel |l ent
durabi | i tyagaibnst repeated use which is believed to be the naxi nal
characterlstlc of the pol yol ef i n bead foaned body, and defornmation can be

mnimzed evenyahen frequency ﬁgln"bs%lbc%%%n%eh Hve range, the

length of the shorter side is preferably 10% or more, more
preferably 45% or less, of the length of the shorter side
of the glass substrate to be packaged. Further, 15% or
more is still more preferred, and 40% or less is most
preferred. When the length of the shorter side of the
cushioning body is within the above-described range, risk
of the glass substrate being damaged can be avoided even

when it receives a drop impact and the like, since there
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Addi tionally, the above-descri bed conpressive elastic exponent is a val ue
obt ai ned by dividing the conpression elasticity (NcnR) by the expansion
ratio. 31 The above-descri bed conpression elasticity is a val ue
determned wth a sanpl e, whose expansion ratio has been neasured as

descri bed bel ow, according to JI'S K7220, with the conpressing rate being 10
mmMmn. Wth a sanple of less than 20 mmin thickness, a plurality of the
sanples are piled to the thickness of about 20 nmto neasure. The expansion
rati o i s chtaipmdiged dtite mpushiomind dodiapltthatf & mufifiadiettly 50 nmin
|l ength and 20 mmin thickness fromthe cushioning body, neasuring the

wei ght (g)alforthecisanmgadto fidwcor ddn @fddi® i, rEaserithe witdekss kength and
t hi ckness of the sanple by neans of vernier calipers to calculate the

vol une (Cred ,apidi &l cdil @id AL KPS @HEd | Coven (WeHYID) Fcadidliquinds the
fol |l ow ng forarrula (B). E = Vol urre/V‘éigg)ht (?%ngc/)g) ... (B) The regggavery IS

obtained byl {40, Pl 3 Lh ARl o oL B0y R [y dil 120 mm in | enoth

and 20 nmin thickness tromthe cushioni ng , conpressing the sanple to

(he. L cknessnflondih o g SR ol FCIMRRIA0 Shsel e 10
Shi mazu Seéesgkgs-ggc?, Kt'1|1<1'1é é[lhseartltisfactory cleanness being attained as
well.

As to specific dimensions of the cushioning body, the
length of the shorter side is preferably 100 mm or more,
more preferably 500 mm or less. The length of the longer
side is preferably 100 mm or more, more preferably 500 mm
or less. Also, the length in the direction at a right
angle with the shorter side and the longer side is
preferably 150 mm or more, more preferably 600 mm or less,
though depending upon the number of the glass substrates
to be packaged.

In view of the size and weight of glass substrates,
the number of glass substrates to be packaged and the
compressive elastic exponent of the cushioning body, the
maximum thickness of the cushioning body of the invention
is preferably 10 mm or more, more preferably 60 mm or less,
with 15 mm or more and/or 40 mm or less being still more
preferred. When the outer dimensions and the maximum

thickness are within the above-described ranges, the

cushioning bodies can be used as cushioning bodies
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i mredi ately renoving the | oad at the sane speed, neasuring the thickness at
whi ch the | oad becane zero, and calculating the recovery rate R(%
according to the formula (C) shown below. Additionally, with a sanple of 32
|l ess than 20 mnmin thickness, a plurality of the sanples are piled to the

t hi ckness of about 20 mmto neasure. R= (T1/TO x 100 (%9 ... (C wherein
TO: thickness (mm) before the test T1:. thickness (nm after the test (when
the | oad becane zero). Next, the packaged article of the invention is
descri bed aghqyy  Fae RAKAGAY 31l chq Blr WG I e 90 kS pEBHTEA S0V
packagi ng-a plurality of glass substratés “using two Or norée or the

bodi o5 a6 ind “eep  rH e R AR Ay o e GreE Bleterates are

di sposed in a parallel position to ogne another at a_predeterm ned interval
to defi ne 94 3Séc SARRHAL §FaRafdie HgdW, REade tticher Ipof8AbRLGR: t he
respective substrates is inserted into the substrate-inserting groove of

t he cushi &hieny dsedexdfiltite they divricdriaro of tsufifel disant 11 paotectihg
rectangul ar parallelepiped at a right angle with the surface of the

subst r at e glrtses tsheb sthursti eoni fgpnb drti ee SLmpEven, dwer 1ran g fanspog teeddoer. | s wound
around the rectangul ar parall el epiped along the L-letter of the cushioning
bodi es to bind.algb,t hith case ey eoft sty ariaof Doidie e | Xi ng
menber gui di ng grooves, the fixing nenber is wound around al ong the fixing

nmenber - guigliings rlf Qv&Sve I sHSIEN tiromald v, 3 68) | ehO W SIE Hrass
substrate, a dummy gl ass substrate may be di sposed. O her enbodi nents of

the gl ass giisid ate PREKAEAM Ard | £ 1@ U NEbtdie wésdipd Mo-A104) s rf the
i nvention than the above-descri bed packaged article are described bel ow. A

plurality of Qlass Subsid ades 352 HSPOS§ehd feBalpy & Il ROSIdAHN to one
anot her at a predéternlned interval to define a rectangul ar parall el epi ped,

gach corNGoROMIIOfeln111€18 SRPEGE | MESUDH I BlESch fd MR N4 1 he

h
substrate-i1nserting grod%e of the cd%%ionlng body of the invention to fit

t he four %ﬁe}i ‘g‘g%tP&{ﬁgtmﬁ?@ﬂﬁ%ﬁﬁ%ﬁgdﬁtf é;acgfgo q{lf)g@ with the

surface of strate”into t cus odi es. a ng fixing
menber is n u e a pi I L=l etter of
The oushi oo Bod cot + B EEFLAR e R B PRF TR RSV AL ABLRLR (T
t he packaged article is w ed up with a heat-shrinkable resi,n film then
eat i1 eatdlF (APTTErabS e heaRE chr e e TH SR hae TR B kbt ar 1 ol e
bei ng shrink-w apped. Additipnall in_the case_of wapping.the packaged
ot ol o vt hE et GEE PP bRa e PERFFRkan: e eeb FRFS (M AR packaged
article be pl aced, Ln_a. bag-shaped cylinder-shaped film apd
pr ef er abl %ﬁ?%rlﬂe%?}tgﬁT}ﬁggpp 13& af{ o¥er gﬁe uff fength oP the

shorter side and the longer side of the cushioning body

upon binding the assembly with the fixing member, leg-

widening deformation of the cushioning body can be

prevented, thus four corner portions of the glass

substrates being stably fixed. Hence, the cushioning

bodies exert a satisfactory function of protecting the

glass substrates. In Fig. 3(a), the fixing member-guiding

groove is formed up to the end 33. The fixing member-

guiding groove may be formed so as to constitute the same

plane as the outer wall 31 of the cushioning body at the
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34 the end portion of the film the filmmy be heat-shrinked to closely
adhere to the packaged article. The above-descri bed packaged article has a
feature that the packaged article wherein a plurality of glass substrates
are integrally packaged using the cushioning bodies of the invention is
shri nk-w apped using a heatshrinkable film which enables to facilitate the
wor k of wrapping the packaged article of even |arge-sized gl ass substrates
and enabl es autonmated wapping. In addition, in the wapped packaged
article, the. -shripke [ ha 0, S A1 mpdice there is
no possib?F?%gg? a?gtkggogpérgggt gﬁgg?%§t€§$%'?ﬁ%gﬁg%%ggggﬂ%rtlcle comes
into contact with the fillmto_stain the. alass syhstrat Thu there is no
necese: ty S0t hBPNg a8 Gy SARCEPabEoNakde RECCHanPYnPRGTEAPRY Nan' be
effectively used. Further, owipg to. the con%raption stress of, the film the
whol e cusPPoRFNBOEEdi MOLF ePPFESERRLY r ot But $¥HRI BERPFHerRE R cushi oni ng
bodi es and the gl ass substrates are wel|l integrally fixed, which serves to
prevent tH&ECGVEsdsSshinshest 66 fthat d68i AgPshf ishargfsavdy dpcEeaftBei ng
damaged. In addition, frictional contact between the glass substrate and

t he cushi dmiomgtbedposidivn wpbicati Euonutiheg endadspbyt a00ommi srsbeseduced
that generation of scuff marks on the gl ass substrates or dust deposition
can 35 bewprev éhkeedornietrh polrédone sS4 'of Whehijh aski smaranbge nethe®s t he

heat - shri nkable resin filmto shrink-wapping, there are illustrated po
filns andopeuys Ayl polliarohe lr eeivi aftiiloms o fpahpevifixhi nghembee deagtingcont ai ns
various substrates being be used in the Iyolefin resin However, the

pl asti ci zeranapd rebalidn zeids iih Ladde idMURhe den ier dot alifedmpaet
processability and flexibility upon extrusion filmng due to the properties

thereof . TFhage eFddiddsVes FAtOGHR aQWedOMy0 fditillyg Mnsufiagagn th the | apse
of tinme or may cause the phenonenon of evaporation in an extrenely slight

anount evgRmile r0gdiikBNY RRAIAI WM tHNGRg ey m ght deteriorate
cl eanness of the working area for wapping the glass substrates, or m ght

cause a fatal pelltydOn B UHLBARAL A R AIHY VhAENE G S RENdgeupon

handl i ng t he packaged article for wapping inturn cones into contact with

the gl ass SUBSIHAS hddy addidiiOns ARG ifid S Pl erked 4 0 heat - seal

the filmto seal up g%e packaged article in order to prevent invasion of

dust oMyl 08 g 4 VISP AL Lo B Wi e ysin has

poor heat-sealing a ity and requires an expensive apparatus such as

an ul U1 asqhi-q MAVe RPN, Ory itk BN JJSAUENCY SRAIY i ARPHHIS, Thus,

it is preferre e pol yolefin resin t he pdl yol efin

resin filns, a_single-l red or | ti-1ayered product of I | ene
resin or g&rfe%ryﬁr%nreak%@ﬁn&n% Qorgli Used, gv/&]t]ﬁt &5 srlentoebreal%%g‘y (F:}{ grg“\[sll i nked

or non-cr%%g%kﬂﬁgdhmﬁt preferably 8 mm or less. Also in this case,

the same effect as described above can be obtained by
forming the cushioning body with a uniform thickness of
the end portion 33 to the position as far as 10 mm or more,
more preferably 100 mm or less, from the end portion 33
toward the corner portion 34, and gradually reducing the
thickness of the cushioning body from the position toward
the corner portion 34.

Also, in the case of Fig. 3(e), it is preferred to

make the corner portion 34 thinner than the end portion 33
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Such polyolefin resin filns have at |east 15% or nore, nore preferably 900
or less, heat-shrinking ratio at 120C in the direction of at |east one of

| ongi tudi nal direction and transverse direction. Mst preferably, the

heat shrinking ratio is 200 or nore. Still nore preferably, it is 15~ or
nmore and 90~ or less in the directions of both |ongitudinal direction and
transverse direction. Wien subjected to heat-shrinking within the ranges,

t he pack d i rinks d, ti.ght i ng .l ess, and
hence thggg }gﬁﬁog%?%ipgfqﬁ%€g9$g§£¥%%§g§r%@égpﬁéy}%%%$éjgghggﬁgﬂao cont act
bet ween t evalgss substrates and, t he éitnl Addi tional ly, tf@éheat-shrinking
ratio i s SOVARLE DBEar A byPRERSERI i GP1AB8E AREVTTH HPH o ASTM D- 2732.

Al so, the_maxi num heat-shrinking stress at 120C is preferably 0,15 NNm® or
nor e, nDr§°§W%¢e%%bt9€SVAFhﬂ?tbrofeEQGiﬁ“ﬁtPPéhk@nog% B TR VER se
direction and | ongitudinal direction. Mst preferably, it is 0.2 Nm® or
nore and Eig.NBfeR. orTHeessididt idl twhe eopotefesianl 38 iitn ithed. 15 NN m® or nore
and 5 NNm® or less in both transverse direction and | ongitudi nal

directi ondiBéctivhealohge thxzi huheheat- $hrpnkfagalsiyesd mh 420tbrs, wit hin

t he above-descri bed ranges, the packaged article can be tightly

shri nk- wappedpywet8raplioveenamsoanteseyeptibembhe piréfeirsbpyessed upon
handling, the film does not easily conme into contact with the gl ass

substrat emmt B¥Smek8ANRESE ﬁi‘g—ﬂ:’@?aghﬁlsSOSMﬁ_SbEalésB.ei ng maintained. In
addition, since the heat-shrinking stress is at a suitable level, the film

is not broken gurtherCOiAethROERERNCHPEBrIkABPLAE, bahdl8§ahb88t W6APPI Ng can
be conducted to prevent invasion of dust fromoutside. Additionally, the
maxi mum hggt 38hEhBikhNInSFI§SS3iB) 2 ¥RkUEARLA B@dme HBasyti ngnat 120C
according to ASTM D2838. Further, the thickness of the polyolefin resin
filmis PERLEEBR! Y iOcHE BL1BREEr HROSSPLELELBR! Y1800 UFLPLOLESS. muli! |
nore preferably, the thickness Is um or nore, nost preferably 180 um or
| ess. Wep..t hi SS .| Lihi,nHhe rang tk k S sui tabl e
bﬁdrifar?eﬁeﬂgggfh@gagrérg?ex%ggliggA?ﬁeggagégaeggﬁﬁk%g}Q@cgﬁebe con?ugted
ski u [ n i G : s an._he cte
wen o' SRRt I EREHR Skt TR ERLIRSECRICIERRRAET
resist i c ri_n ransportation or._upon handling. e fixin
menber tgggehﬁgﬁdsﬁ *fh %iﬁggnfhgﬁ}ogﬁ?gggoﬁéﬁﬁ'oneg of a string or a tgpe

may be used. F ex | e, a.polypropyl ene-nmade.tape is,preferably used. The
cushi oni ng bod%é?noggghgeyﬁ&éﬁﬁi&ﬁ 5&8%&§§§%a¥15%§8t%gﬁngGPgS? them The
four cushi_oni ng, bodi.es y be in ahsolytely the sane,shape or.may be in

1T or ent COREBOL AL e REn tOENERTRTE Sekn EF ther Ri*eagamBMEpE fagi ng
Iarge-sizeg gl ass substr ates, Iag er and thicker cu;hionin% bodi es may be
used as cUSf GRFAGTHEGFEL PSRN BRe@VRL SN UPSRe PAGXAEING BeESSt the wei ght
of the glass substrates. Additionally, in addition tqQ the use .of the

cushi oni n§URSFrEL St aPre DIRFERG Sieagsgeabil Yoy dnddngt hds 44%d€%r i bed
above, the cushioning bodies of the invention may be used in the follow ng
manner. TR&MORE thRgeasonnshiang BSHcss the vhe Lenrashioningy bedissked at the
bottom portion of the inside of a plastic container or a plastic corrugated
box havi n§&n WidFermdye MueFsach tohd isppds 1o rdiere ®Ordiongsiafg ™8 di ng
menbers for preventing mgration of the cushioning bodies, and gl ass

subst r at eglass iswbetrad efsr-onThhe . uppereopeni hg ebtaired| moxecessary, the
upper opening may be closed by a lid to prevent invasion of dust. This use
may be enmginbyedefdorfunedticay off fiid g agel quisstecdtiosy the tdliasssase, the
vessel s can al so be used fox transportati on when the cushi oni ng bodi es of
39 substrates and, in addition, even when the fixing member

is applied with a strong binding force, the fixing member
is prevented from digging into the cushioning bodies.

Hence, the cushioning bodies can be repeatedly used over a
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the invention or platy plastic foans are attached to the |lid. EXAMPLES
Exanple 1 and Reference Exanple 1 (d ass substrates) Mther glass for
liquid crystal display Dinmensions: 600 mm x 720 nmm Thi ckness: 0.7 nm ( Foam)
Resin material: Ethyl ene-propyl ene random copol yner of 20 cnB/g in
expansion rati os average particle size of resin foamparticles: 3.6 mm
Fusion rate: 86~ Conpressive elastic exponent: 599 N cnR (Cushioni ng body)
Nunber of gl ass substrates to be packaged: 26 External dinensions: Shorter

e 2 N B, T R A LB 1P ot
Subst rate. | psertiing oroove: 40

In the case of forming the notch groove 37 as shown
in Fig. 3(c), the depth of the notch groove is preferably
1/20 or more, more preferably 1/2 or less, of the
thickness of the cushioning body at the portion where the
notch groove 37 is formed. The width of the groove is
preferably 2 mm or more, more preferably 10 mm or less.
Additionally, the position and number of the notch groove
37 are not particularly limited, but its position is
preferably 1/8 or more, more preferably 4/5 or less, of
the length of the side (the length of the portion with
which the glass substrate come into contact) spaced from
the corner portion (the point where the portions of the
longer side and the shorter side contacting with the glass
substrate come into contact), and its number is preferably
1 or more, more preferably 3 or less. When the notch
groove 37 is formed within the above~described ranges, the
glass substrates are inserted with enough fixability over
the full length of the glass substrate-inserting groove
without impairing the rigidity of the cushioning bodies.
Thus, the function of protecting the substrates is
improved and, in addition, the effect of further reducing
the generation of dust due to friction with the cushioning

bodies is obtained as well.

21



Wdth: 2.4 mm Depth: 12 nm Pitch: 20 mm Shape of protrusion: Having
vertical walls of 6.5 mmfromthe bottom portion of the substrate-inserting
groove and a trapezoidal top of 8 nmin width of the flat portion and 5.5
mm in hei ght (shape shown by Fig. 4(c)) (Fixing nmenber-guiding groove) Two
fixing nmenber-guiding grooves were forned wwth a wdth of 30 mmat the
positions spaced by 1/4 of the above-described |length (300 mm of the

cushi oning body fromthe both sides. The depth of the grooves was 1 nmm at

the end portiopyeEhkhe knl e%ebasanefa@o%gnbiKﬁebeég_kegsp@ﬁtwnagvas formed
with a radius of 20 mm with the depth at the connection between the bottom

por'ti on Oknbie 95096, a8d §hesbeyeled At LaneBEhneng HEbrEELeen diop test)

The gl ass substrates wer & packag as shown in Fi 4 cushi oni ng
cushi oni ngCprBgg: traeost Lol BBTEReBnPRg eareB bRt fn plcRagEhelr (o, "t he
packaged article was,subjected to free drop test. Additionally,  as
Referencethfaﬁﬁpéef?lpﬂebgaﬁg Fb@tsubstrate—lnsertlng groove an,
more preferably in view of the size and thickness of the
glass substrate and the maximum thickness of the
cushioning body, that the depression 39 is formed to the
depth of 1 mm or more and 8 mm or less, most preferably 2
mm or more and 6 mm or less, from the bottom portion of
the substrate-inserting groove 32. Within these ranges,
no external force would be applied to the most fragile
corner portion of the glass substrate even if the
cushioning bodies suffer distortional deformation due to
drop impact, thus extremely reducing the possibility of
the glass substrate being damaged. 1In addition, the
structural strength of the cushioning bodies is also
retained enough, and hence they can maintain the initial
shape even after repeated use. Therefore, they can
exhibit the function of fixing and protecting the glass
substrates for a long period of time.
The width of the substrate-inserting groove formed in
the cushioning body of the invention is preferably 1.0
times to 4.0 times, more preferably 1.2 times to 3.5 times
as much as that of the glass substrates to be packaged.

Within the ranges, the work of inserting and taking out
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41  was conducted using the sanme cushi oni ng bodi es except that the fusion
rate was 65% Testing conditions: Height of dropping: 30 cm Dropped surface
of the packaged article: Only ground surface of packaged article Nunber of
dropping: 3 tines The packaged article of Exanple 1 suffered no com ng off
of the glass substrates even after being dropped 3 tines, and naintai ned

t he packaged state before the test, with no damages being found. Also, as
to deposition of dust of the cushionjng bodies to the surface aof, the gl ass
subst r at €s1€ dIKISDHISWPFFEF bFS BINEAWRY PbtPY JIFRN AR PN AHE PG ed
article of Reference Exanple Z suffered generation of slight chips at the
corner porRPIFABES t RN PaseorEBSEedt BRI bW bR i 9P HRETGrORAEY N t he

| onger side direction of the cushioning bodies placed on the ground
surface, amdugheskeggl bssulsliést oht eke dgtasst scloreratés Detwi¢ ed observation
of the cushioning bodies to investigate the cause of the generation of

chi ps reveasedtihqt werRCckBe Wah ekéOl pededetvween Froaretl tieads, and the cause
was inferred to be that the glass substrates dug into the cushioning bodies

due to thﬁiﬂé@?liﬂﬁaéi-thé audksi sibst racesiRf thenpygst piréhe foanmed beads
were al so found, thus the cushioning bodies were found to be 42 i nferior

to the cushiopt PRgbgebese0f sEXaMBLEricinfdULAbL! | L¥-AGR St repeated use.
That is, since fuSidon rate of the cushioning bodies was as | ow as 70% or

| ess, 1 h%%ﬂﬁ?é@ibﬂf gl:hég{:ti Es”gégil%ﬁajché}%‘ﬁggt E‘r?ég%‘ﬁi Bt d Qe USHE ONi Ng

bodi es, excess tortion S supposedly fornmed upon receiving the drop

i mpact . nggpgesangQaEQ”Bﬁ&akhgecﬁéﬂﬁBh§n$ body is depressed, thus

dust being rarely generated and the glass substrate being
kept clean.

Also, the depth of the substrate-inserting groove is
preferably 3 mm or more, more preferably 15 mm or less in
view of the size and weight of the glass substrate, the
compressive elastic exponent of the cushioning body, and
the width of the substrate-inserting groove. Still more
preferably it is 5 mm or more, most preferably 10 mm or
less. Within the ranges, the glass substrates can be
surely fixed in the state of being inserted into the
inserting grooves even when they receive vibration impact
during transportation or drop impact during handling, and
hence breakage troubles that the glass substrates come off
the inserting grooves and come into contact with the
adjacent substrates can be prevented. Also, since the
portion of the glass substrate in contact with the

substrate-inserting groove is always in a frictional
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(d ass substrates) Mdther glass for liquid crystal display D nensions:

nm X 650 nm Thi ckness: 0.7 nm (Foam) Resin material: Crosslinked

pol yet hyl ene of 20 cnB/g in expansion ratio and 0.930 g/cnB in resin

550

density Average particle size of resin foamparticles: 2.8 mm Fusion rate:

980 Conpression elasticity ratio:

Ext er na

912 N cn2 Conpressive elastic exponent:
41. 2 (Cushioning body) Number of glass substrates to be packaged: 12

di mensi ons: Shorter side: 210 mm Longer side: 310 mm 43 Lengt h

(at right apglaetwititH e ShAdflomide R [R to vibration impact

during transportation, there is an extremely high
possibility that fine scuff marks are formed on the
surface of the glass substrate. Hence, in processing the
transported glass substrate to produce a liquid crystal
panel, it is general to previously cut off the portion of
the substrate having been in contact with the inserting
groove of the cushioning body. However, where the depth
of the groove is within the above-described range, the
portion is extremely small in area, and reduction in yieid
can be minimized, thus a high productivity being attained.
Further, the amount of dust generated due to friction
between the glass substrate and the cushioning body is
small, thus the cushioning body being desirable in view of
cleanness as well.

In view of the kind of the glass substrate (for

example, glass itself, color filter, liquid crystal module,

liquid crystal, and plasma display panel), the size and
weight of the glass substrate, the compressive elastic
exponent of the cushioning body, the width of the
substrate-inserting groove, and the adaptability for
automated insertion and taking out of the glass substrate,
the pitch of substrate-inserting grooves is preferably 6
mm or more, more preferably 100 mm or less. Within this

range, the work of inserting or taking out the substrates
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| onger side): 240 nmm Maxi mum t hi ckness: 23 nmm Substrate-inserting groove:
Wdth: 1.5 mmDepth: 7 nmPitch: 20 mm Shape of protrusion: Having verti cal
walls of 3.5 nmfromthe bottom portion of the substrate-inserting groove
and a chevron top of 3.5 nmin height (shape shown by Fig. 4 (b) ) (Fixing
menber - gui di ng groove) Two fi xi ng nenber-gui di ng grooves were provided with
a wdth of 25 nmat the positions spaced by 1/4 of the ' length (240 mm of
t he cushioning body fromthe both sides. The grooves were forned fromthe

posi tion 0, g SRAREL{EPNR 441 e P U FOTYy Und héid--dRiit8lord 0watd the

corner portion, and a circular beveled portion of 10 nmin radius at the
corner. wid g dspl aladhe connegt |l belune Lhe, b bRy | on of he
SubSLT Al o5, Mer £ PACKaged a5 BNGUI A £l ShoBo oLt OB GEN]. 29 N bodies

impact during handling to come into contact with the

adjacent substrate.

Also, in the cushioning body of the invention, the

protrusions separating adjacent substrates from one

another have a sectional shape wherein the top is flat as

is shown in Fig. 4(a). However, in consideration of

workability upon inserting the glass substrates and

generation of dust upon insertion, two-stage shape wherein

there is formed on the upper side of the protrusion a

guiding portion such as convex (Fig. 4(b)) or trapezoid

(Fig. 4(c)) is preferred, with a trapezoid being more

preferred. Even when the cushioning body has formed

therein the substrate-inserting grooves with a narrow

pitch, a metal mold for in-mold molding the cushioning

body can be manufactured with a high accuracy. 1In the

figures, tl represents the maximum thickness of the

cushioning body 1; t2, the depth of the substrate-

inserting groove; t3, the width of the groove; and t4, the

groove pitch.

Next, materials for constituting the cushioning body

of the invention are described below.
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44  packaged article. In order to evaluate the ability of the cushioning
bodies to fix the glass substrates, the packaged article was subjected to
vibration test. The vibration test was conducted according to JIS Z0232 by
fixing the packaged article onto a vibration-applying table of a vibration
tester. As Conparative Exanple 1, the sanme test was conducted using the
sanme cushi oni ng bodi es except that depth of the fixing nmenber-guiding
groove was made 1 mm at all positions. Testing conditions: Direction of

i bration: . -, |
(i requency nomhe E8¥RiIRYfanRaRg, 8 %32%*@2%“%3%”&44@%? e lioration
I tion: t0._75 Vi.brat i t t f th
Sackage. | PoboLeEiE Bedtnboamad.bbllie: e uitas Rap i r aache O ¢
vi bration test revealed that no_glass substrates in Exa le 2. ca off the

subst r at eP¥ndrtLing §PaBaBse PﬁéM@ﬁe§PPgH?apéoé€H@s§ Mﬁ%aioﬂﬂhdb% ween t he

gl ass substrates and the cushioning bodies. Also, as to deposition of dust
of the Cughﬁgﬁpﬁgd shape, heating with steam to foam, and cooling

to thereby obtain a molded foam of a desired shape. As
the metal mold to be used for the molding, there may be
used a metal mold obtained by a casting method. The
casting method enables one to produce metal molds having a
complicated structure with ease and a high accuracy and,
in addition, production cost is 1/10 or less of the cost
with metal molds for injection molding, thus being
economical and suitable for mass production.

The polyolefin to be used for forming the polyolefin
bead foamed body may be of crosslinked type or non-
crosslinked type. Specific examples of materials of the
resin, there are illustrated polyethylene resins
represented by low-density polyethylene, middle-density
polyethylene, high-density polyethylene, linear low-
density polyethylene, linear ultra-low-density
polyethylene, polyethylene produced by using a metallocene
catalyst and ethylene-vinyl acetate copolymer, random and
block polypropylene copolymer resins between a
copolymerizable component of ethylene, butene-1 or 4-
methylpentene~1 and propylene, random polypropylene

copolymer resins obtained by using a metallocene catalyst,
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bodies to the surface of the glass substrates, dust of a visible size was
not found at all. 95 Wth the packaged article of Conparative Exanple |,
the gl ass substrates canme off the substrate-inserting groove on the |onger
side of two upper cushioning bodies 8 mnutes after initiation of the
vibration test, and cane into contact with the adjacent glass substrates,
thus the test being stopped due to the risk of damage. While the invention
has been described in detail and with reference to specific enbodi nents

t hereof , pRdwi| Foppogppapanebtainad bki bleddingt heoaptr mere 9hrilRis changes
and nodifications can be nade therein without departing fromthe spirit and
scope t heabofre~dbssrappbi casinn.i s based on Japanese Patent Application No.
396939/ 2000 filed on Dec. 27, 2000, and the contents thereof are

i ncor porated hefeiheBy,r pbeyenegs eneNDESIREALaNPRY| £ABEELA Ydéesheg been
descri bed herei nabove, the cushioning bodies of the invention prevent

concentr api0g , gh 7t ezcm’ g NAo £ O £8e Opr &£ X dg WEADESo DRe LRl &R ner portion

upon binding with the fixing nenber, and hence the fixing
resins having a resin density of 0.970 g/cm® or less and
random polypropylene copolymer resins between ethylene or
butene~1 and propylene being more preferred. When the
polyethylene resin density is within the above-described
range, the resultant cushioning body has suitable physical
properties such as rigidity, flexibility and recovery, and
has markedly sufficient practical performance such as
markedly improved shape stability, impact cushioning
performance upon being dropped, durability against
repeated use, and dust generation-preventing properties.
Also, in order to obtain a specific compressive elastic
exponent, the expansion ratio of the cushioning bodies can
be raised relatively higher, which serves to reduce weight
and production cost of the cushioning bodies. In addition,
since the random copolymer propylene resins between
ethylene or butene-1 and propylene have a higher
elasticity than that of the polyethylene resins, they are
suitable for cushioning bodies for large-sized glass

substrates, and have such an excellent shape stability

that they can maintain their initial shapes even after
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menber favorably presses the glass substrates even at the end portion so as
not to put the glass substrates out of the grooves, thus good protecting

ef fect being exhibited. 96 In particular, by adjusting dinensions of the
cushi oni ng bodi es and using a foam having specific properties as the foaned
body constituting the cushioning bodies, the work of packagi ng and taking
out the glass substrates is nade easier, and can suitably be automated. In
addi tion, the cushioning bodies are excellent in dust-preventing properties
and dur abrkpetytedndsar Eoadapliedgt pebéodandl eiime n whes ea@ingom and are

resi stant agai nst repeated use. Thus, in the packaged article of the

i nventionppaeeeireda plurality of glass substrates are packaged, the
packaged gl ass substrates are surely protected fromvibration inpact or

drop |mpact dupi pg;LEansRastehbAR: r3RdABNELShiGAIAYG BBAGCLEvenaNi ts is

mar kedl y depressed. 47
invention comprising the polyolefin bead foamed body is
that the foamed particles constituting the cushioning body
have an average particle size of preferably 1.5 mm or more,
more preferably 5.0 mm or less. Still more preferably,
the size is 2.0 mm or more and, most preferably 4.5 mm or
less. When the average particle size is within the ranges,
the ratio of the surface area to the volume of one foamed
particle is so small that reduction in pressure of gas
(air) within the particles upon steam heating in the in-
mold molding is extremely small, thus sufficient foaming
expansion by heating being realized. As a result, slight
gaps are scarcely formed between foamed particles located
on the surface of the resultant foamed body obtained by
the in-mold molding and, in the case of using as
cushioning bodies for transporting glass substrates, dust
in the air does not invade into the portion, thus an
excellent cleanness being attained. Also, in filling the
foamable particles into the metal mold, they can be filled
even into a fine portion of the substrate-inserting
grooves having a narrow width, and hence there can be

obtained cushioning bodies with a high accuracy in

conformity with the shape and dimension of the metal mold.

28



CLAIM5 1. A cushioning body for glass substrates, conprising a polyolefin
bead foanmed body and having a substantially L-letter shaped cross section
in~conformty with the shape of a corner portion of the glass substrate, on
i nside surface of which a plurality of substrateinserting grooves are
defined along the L-letter for fixing two sides of the glass substrate
formng the corner portion, and on outside surface of which at |east one
fi xi ng menber-guiding groove is defined along the L-letter, wherein the
thi ckness of thAdddétisknedilyg bbeyavesedeonarhachet sorepoftilom Hdameéed fixing
menber - gui di ng groove is gradually reduced fromboth ends of the L-letter
toward t hbeadsnés powhilae. oBPtalhedcbyhdeawhggbady fmrlghgsshsedstrat es
according to claim1l1, wherein the bottom portion of the fixing

nmenber - gui dheg ghoevne isuirFavel @F ahet ha-moNAChoRARhyBN. msasﬁ\rsﬂ%hi oni ng
body for glass substrates, conprising a polyolefin bead foamed body and

having a sHlshafied ¥ 'foa%{etde%aa%'@%%scrgséoﬁ%%‘toﬁﬂtﬂ ERBT PIARLY W th the

shape of a corner portion of t ' ass substrat

and calculating the average particle size C (mm) according
to the following formula (A). Additionally, the value is
an average of the values obtained for the three lines.

C = (1.626 x L)/N ... (A)

wherein L: centerline length (mm);

N: number of particles

A second requirement for the cushioning body of the
invention comprising the polyolefin bead foamed body lies
in physical properties of the cushioning body. That is,
the cushioning body is required to have a fusion rate of
preferably 70% or more, a compressive elastic exponent of
preferably 3.9 or more (more preferably 490 or less) and a
recovery rate of preferably 60% or more.

Additionally, the above-described fusion rate is a
numerical value obtained by making a cut of about 1 mm in
the cushioning body in the direction of thickness, folding
the cushioning body with the cut facing outside to break,
measuring the number of the whole foamed particles and the
number of the broken particles in the area of the broken
section of the full length in the depth direction and

about 75 mm in the longitudinal direction, dividing the
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on inside surface of which a plurality of substrate inserting grooves are
defined along the L-letter for fixing two sides of the glass substrate
formi ng the corner portion, wherein the thickness of the cushioning body is
gradual ly reduced fromboth ends of L-letter toward the corner portion. 4.
A cushi oning body for glass substrates, conprising a polyolefin bead foaned
body and having a substantially L-letter shaped cross section in conformty
with the shape of a corner portion of the glass substrate, on inside

surface oPUNPREMCH BRRrBIPEGN oPaEEHS R ALY | MR IRYTMREG Vo atelfefi ned

along the L-letter for fixing two sides of the glass substrate formng the
corner pofeamed mwekbehepr ofRdsrepsesert g ngll cutes dealgulndiad ends of the
L-letter. 5. The cushi oning body for glass substrates according to claim?9,
wher ei n anabu¢ eincoeres pbOrpeovnentagde dushiheniimyenddyn,s wineneltbd. 6. The
cushi oni ng body for glass substrates according to one of clains 1 to 5,
wherein afrneiéh Pa0OVEs 70% or more, properties relating to

mechanical strength such as compression strength and

tensile strength inherent to the polyolefin bead foamed

body can fully be realized. That is, since numberless

foamed particles constituting the cushioning body are

strongly fused to integrate, it results in a cushioning

body having excellent durability and recovery. Hence, in

the case of fixing and packaging glass substrates using

the cushioning bodies of the invention, the cushioning

bodies can sufficiently resist the strong binding force of

the fixing member, thus glass substrates can be fixed and

packaged at a high level, and possibility of the glass

substrates being broken is much more reduced. Further,

there exist no fine gaps between the foamed particles on

the surface of the cushioning body, and the cushioning

body shows substantially no water-absorbing properties in

washing with water to be repeatedly conducted every time

after use, which provides the advantage of being excellent

in drying work.

Also, when the compressive elastic exponent of the

cushioning body is within the above-described range, the

polyolefin can exhibit the maximum cushioning ability
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I's defined inside the cushioning body in a direction at right angle with
the substrate-inserting grooves. 99 7. The cushi oning body for gl ass
substrates according to any one of claims 1 to 5, wherein the cushioning
body has a maxi mum thi ckness of 10 to 60 mm a ratio of the two sides
farmng the L-letter of 1.0 to 3.0 based on the shorter side, and the
substrate-inserting grooves have a width of 1.0 to 4.0 times as nuch as the
thickness.o% t he gl .ass substr th of 3 to, 15 ove pitch

e, a dep and.a qr

of 6 1o 18nRRtTs° Y taushroney Bt P g Pasy baBs I b eBEAZBEFd: g Lo
any one of clains 1 to 5, wherein the polyolefin bead foaned body conprises
f oamed paftiddidds nanchd lexidididge phRtPeFbispiarofeven targeosh#§dand has
a fusion rate of 70%or nore, a conpressive elastic exponent of 3.9 to 490,
and a recoudsfnadtes dlavedy or glerss. sSubsh nedck agodnaivnclbd 66Rpminskng: a
plurality of glass substrates;

600 mm or larger can be stably fixed and protected at an

extremely high level. 1In addition, since the cushioning

body has an enough strength to resist an external force to

be applied thereto during transportation or handling, it

suffers only a slight deformation, and shows an enough

durability enabling the cushioning body to be repeatedly

used over a long period of time. Also, the expansion

ratio of the cushioning body for obtaining a specific

compressive elastic exponent can be raised to a

comparatively higher level, which serves to reduce the

weight and production cost of the cushioning body.

Further, since the compressive elastic exponent is

within the above-described range and the recovery rate is

60% or more, the cushioning body shows an excellent

durability against repeated use which is believed to be

the maximal characteristic of the polyolefin bead foamed

body, and deformation can be minimized even when frequency

of use becomes high.

Additionally, the above-described compressive elastic
exponent is a value obtained by dividing the compression

elasticity (N/cm?) by the expansion ratio.

31



cushi oni ng bodies for glass substrates according to claim1, which hold
said plurality of glass substrates in a state of being disposed in parallel
with one another at a predetermned interval by inserting four corners
thereof into the substrate-inserting grooves; and 50 a long fixing nenber
wound al ong the fixing nmenber guiding groove of the cushioning bodies to

bi nd. 10. A packaged article conprising: a plurality of glass substrate s
cushi oni ng bodies for glass substrates according to claim3 or 4, which

hol d sai d pl ur @het gbevegrassrébpdt campsespiansedast b¢ibei hy @i ¥pbiRd in
parallel with one another at a predeterm ned interval by inserting four
corners tHeteominetowtihé substpate- wheeet ergagsdonesatandhas!|lomgnfi xi ng
menber wound al ong outside of the L letter of the cushioning body to bind.
51 . A3. A n&8brddA3k. A3sklriBEdAbaSoN@ AccdBblingYto JIS K7220, with

the compressing rate being 10 mm/min. With a sample of
less than 20 mm in thickness, a plurality of the samples
are piled to the thickness of about 20 mm to measure.

The expansion ratio is obtained by cutting out a flat
sample of 50 mm in width, 50 mm in length and 20 mm in
thickness from the cushioning body, measuring the weight
(g) of the sample to the order of 10 mg, measuring width,
length and thickness of the sample by means of vernier
calipers to calculate the volume (cm®), and calculating
expansion ratio E (cm’/g) according to the following
formula (B).

E = Volume/Weight (cm®/g) ... (B)

The recovery is obtained by cutting out a flat sample
of 50 mm in width, 50 mm in length and 20 mm in thickness
from the cushioning body, compressing the sample to the
thickness of 50% of the sample at a compressing speed of
10 mm/min using a compression testing apparatus, Autograph
AG-5000D, manufactured by Shimazu Seisaku-sho K.K., then
immediately removing the load at the same speed, measuring
the thickness at which the load became zero, and
calculating the recovery rate R(%) according to the

formula (C) shown below. Additionally, with a sample of
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guiding grooves, the fixing member is wound around along

the fixing member-guiding grooves.
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dummy glass substrate may be disposed.

Other embodiments of the glass substrate packaged

article using the cushioning bodies of the invention than

the above-described packaged article are described below.

A plurality of glass substrates are disposed in a

parallel position to one another at a predetermined

interval to define a rectangular parallelepiped, each

corner portion of the respective substrates is inserted

into the substrate-inserting groove of the cushioning body

of the invention to fit the four sides of the rectangular

parallelepiped at a right angle with the surface of the

substrate into the cushioning bodies. Then, a long fixing

member is wound around the rectangular parallelepiped

along

fix.

the L-letter of the cushioning bodies to bind and

After forming the packaged article, the packaged

article is wrapped up with a heat-shrinkable resin film,

then heat-treated to thereby heat-shrink the film, thus

the packaged article being shrink-wrapped.

Additionally, in the case of wrapping the packaged

article with the above-described heat-shrinkable resin

film,

the packaged article may be placed in a bag-shaped

or cylinder-shaped film and, preferably after heat-sealing
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The above-described packaged article has a feature
that the packaged article wherein a plurality of glass
substrates are integrally packaged using the cushioning
bodies of the invention is shrink-wrapped using a heat-
shrinkable film, which enables to facilitate the work of
wrapping the packaged article of even large-sized glass
substrates and enables automated wrapping. In addition,
in the wrapped packaged article, the heat-shrinked film
has no looseness at all, and hence there is no possibility
that the outermost substrate in the packaged article comes
into contact with the film to stain the glass substrate.
Thus, there is no necessity of using a dummy substrate,
and the cushioning bodies can be effectively used.
Further, owing to the contraction stress of the film, the
whole cushioning bodies are pressed from outside, and
hence the cushioning bodies and the glass substrates are
well integrally fixed, which serves to prevent the glass
substrates from coming off the grooves or from being
damaged. In addition, frictional contact between the
glass substrate and the cushioning body due to vibration
during transportation is so reduced that generation of

scuff marks on the glass substrates or dust deposition can
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be prevented, with cleanness of the glass substrates being
maintained.

As the heat-shrinkable resin film to be used in the
shrink-wrapping, there are illustrated polyolefin resin
films and polyvinyl chloride resin films. However, the
polyvinyl chloride resin contains various plasticizers and
stabilizers in large amounts in order to impart
processability and flexibility upon extrusion filming due
to the properties thereof. These additives may ooze out
onto the film surface with the lapse of time or may cause
the phenomenon of evaporation in an extremely slight
amount even at ordinary temperature. Hence, they might
deteriorate cleanness of the working area for wrapping the
glass substrates, or might cause a fatal pollution problem
that the additive adhered to hands upon handling the
packaged article for wrapping in turn comes into contact
with the glass substrates. In addition, although it is
preferred to heat-seal the film to seal up the packaged
article in order to prevent invasion of dust from outside
during transportation, the polyvinyl chloride resin has a
poor heat-sealing adaptability and requires an expensive
apparatus such as an ultrasonic wave apparatus or a high
frequency sealing apparatus. Thus, it is preferred to use

the polyolefin resin films.
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As the polyolefin resin films, a single-layered or
multi-layered product of polypropylene resin or
polyethylene resin may be used, with the resin being

crosslinked or non-crosslinked.

Such polyolefin resin films have at least 15% or more,
more preferably 90% or less, heat-shrinking ratio at 120°C
in the direction of at least one of longitudinal direction
and transverse direction. Most preferably, the heat-
shrinking ratio is 20% or more. Still more preferably, it
is 15% or more and 90% or less in the directions of both
longitudinal direction and transverse direction. When
subjected to heat-shrinking within the ranges, the
packaged article can be shrink-wrapped tightly with no
looseness, and hence there is no risk of the glass
substrates being stained due to contact between the glass
substrates and the film. Additionally, the heat-shrinking
ratio is a value obtained by measuring at 120°C according
to ASTM D-2732.

Also, the maximum heat-shrinking stress at 120°C is
preferably 0.15 N/mm® or more, more preferably 5 N/mm® or
less in at least one of transverse direction and
longitudinal direction. Most preferably, it is 0.2 N/mm’
or more and 4.5 N/mm? or less. Still more preferably, it
is 0.15 N/mm® or more and 5 N/mm* or less in both

transverse direction and longitudinal direction.
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within the above-described ranges, the packaged article
can be tightly shrink-wrapped with no looseness and, even
when the film is pressed upon handling, the film does not
easily come into contact with the glass substrate, thus
cleanness of the glass substrate being maintained. 1In
addition, since the heat-shrinking stress is at a suitable
level, the film is not broken at the corner portion upon
wrapping, and sealed wrapping can be conducted to prevent
invasion of dust from outside.

Additionally, the maximum heat-shrinking stress is a
value obtained by measuring at 120°C according to ASTM D-
2838.

Further, the thickness of the polyolefin resin film
is preferably 10 pm or more, more preferably 200 pym or
less. Still more preferably, the thickness is 20 pm or
more, most preferably 180 pm or less. When the thickness
is within the ranges, the film has a suitable body, and
hence the work of wrapping the packaged article can be
conducted skillfully, easily and efficiently. Also, heat
sealing can be conducted with a high welding strength, and
the film has enough breaking strength to resist impact

during transportation or upon handling.
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10by= As the fixing member to be used in the invention, any

of long ones of a string or a tape may be used. For

example, a polypropylene-made tape is preferably used.

The cushioning bodies of the invention are used as a

set of four of them. The four cushioning bodies may be in

absolutely the same shape or may be in different shapes

from each other. For example, in the case of packaging

large-sized glass substrates, larger and thicker

cushioning bodies may be used as cushioning bodies

positioned at the lower part to resist the weight of the

glass substrates.

Additionally, in addition to the use of the

cushioning bodies of the invention as a set of four of

them as described above, the cushioning bodies of the

invention may be used in the following manner. That is,

two cushioning bodies of the invention may be fixed at the

bottom portion of the inside of a plastic container or a

plastic corrugated box having an upper opening, in the

opposite directions using holding members for preventing

migration of the cushioning bodies, and glass substrates

are inserted from the upper opening to fix. If necessary,

the upper opening may be closed by a lid to prevent

invasion of dust. This use may be employed for custody of

the glass substrates. In this case, the vessels can also

be used for transportation when the cushioning bodies of
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the invention or platy plastic foams are attached to the

lid.

EXAMPLES
Example 1 and Reference Example 1
(Glass substrates)
Mother glass for liquid crystal display
Dimensions: 600 mm x 720 mm
Thickness: 0.7 mm
(Foam)
Resin material:
Ethylene-propylene random copolymer of 20 cm’/g in
expansion ratio; average particle size of resin foam
particles: 3.6 mm
Fusion rate: 86%
Compressive elastic exponent: 549 N/cm?
(Cushioning body)
Number of glass substrates to be packaged: 26
External dimensions:
Shorter side: 250 mm
Longer side: 350 mm
Length (at right angle with the shorter side and the
longer side): 300 mm
Maximum thickness: 32 mm

Substrate-inserting groove:
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Width: 2.4 mm

Depth: 12 mm

Pitch: 20 mm

Shape of protrusion:
Having vertical walls of 6.5 mm from the bottom
portion of the substrate-inserting groove and a
trapezoidal top of 8 mm in width of the flat portion
and 5.5 mm in height (shape shown by Fig. 4(c))
(Fixing member-guiding groove)

Two fixing member-guiding grooves were formed with a
width of 30 mm at the positions spaced by 1/4 of the
above-described length (300 mm) of the cushioning body
from the both sides. The depth of the grooves was 1 mm at
the end portion of the L-letter, and an arc-like beveled
portion was formed with a radius of 20 mm, with the depth
at the connection between the bottom portion of the groove
and the beveled portion being 4 mm.

(Free drop test)

The glass substrates were packaged as shown in Fig. 2
using 4 cushioning bodies described above to prepare a
packaged article. In order to evaluate cushioning
properties of the cushioning bodies in the packaged
article, the packaged article was subjected to free drop

test. Additionally, as Reference Example 1, the same test
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was conducted using the same cushioning bodies except that
the fusion rate was 65%.
Testing conditions:
Height of dropping: 30 cm
Dropped surface of the packaged article:
Only ground surface of packaged article
Number of dropping: 3 times
The packaged article of Example 1 suffered no coming
off of the glass substrates even after being dropped 3
times, and maintained the packaged state before the test,
with no damages being found. Also, as to deposition of
dust of the cushioning bodies to the surface of the glass
substrates, dust of a visible size was not found at all.
The packaged article of Reference Example 1 suffered
generation of slight chips at the corner portion of the
glass substrate in contact with the groove in the longer
side direction of the cushioning bodies placed on the
ground surface, though the glass substrates did not come
off. Detailed observation of the cushioning bodies to
investigate the cause of the generation of chips revealed
that cracks were formed between foamed beads, and the
cause was inferred to be that the glass substrates dug
into the cushioning bodies due to the drop impact. In

addition, traces of removal of the foamed beads were also

found, thus the cushioning bodies were found to be
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inferior to the cushioning bodies of Example 1 in

durability against repeated use. That is, since fusion

rate of the cushioning bodies was as low as 70%

or less,

they were inferior in mechanical strength essential to

cushioning bodies, and excess distortion was supposedly

formed upon receiving the drop impact.

Example 2 and Comparative Example 1

(Glass substrates)

Mother glass for liquid crystal display
Dimensions: 550 mm x 650 mm
Thickness: 0.7 mm

(Foam)

Resin material:

Crosslinked polyethylene of 20 cm’/g in

expansion ratio and 0.930 g/cm® in resin density

Average particle size of resin foam particles:

Fusion rate: 98%
Compression elasticity ratio: 412 N/cm®
Compressive elastic exponent: 41.2

(Cushioning body)

Number of glass substrates to be packaged: 12

External dimensions:
Shorter side: 210 mm

Longer side: 310 mm
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longer side): 240 mm
Maximum thickness: 23 mm
Substrate-inserting groove:
Width: 1.5 mm
Depth: 7 mm
Pitch: 20 mm
Shape of protrusion:
Having vertical walls of 3.5 mm from the bottom
portion of the substrate-inserting groove and a
chevron top of 3.5 mm in height (shape shown by Fig.
4(b))
(Fixing member-guiding groove)
Two fixing member-guiding grooves were provided with
a width of 25 mm at the positions spaced by 1/4 of the '
length (240 mm) of the cushioning body from the both sides.
The grooves were formed from the position 50 mm spaced
from the end portion of the L-letter toward the corner
portion, and a circular beveled portion of 10 mm in radius
at the corner, with the depth at the connection between
the bottom portion of the groove and the beveled portion
being 3 mm.
(Vibration test)
The glass substrates were packaged as shown in Fig. 2

using four cushioning bodies described above to prepare a
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packaged article was subjected to vibration test. The
vibration test was conducted according to JIS 20232 by
fixing the packaged article onto a vibration-applying
table of a vibration tester. As Comparative Example 1,
the same test was conducted using the same cushioning
bodies except that depth of the fixing member-guiding
groove was made 1 mm at all positions.
Testing conditions:
Direction of vibration: up and down
Wave shape of vibration: sine wave
Sweep: log sweep (frequency number 5 to 100 Hz)
Sweeping speed: 0.5 octave/min
Vibration acceleration: +0.75 G
Vibration time: 30 minutes
Visual observation of the package-fixed state of the
glass substrates after completion of the vibration test
revealed that no glass substrates in Example 2 came off
the substrate-inserting grooves, though slight looseness
was found between the glass substrates and the cushioning
bodies. Also, as to deposition of dust of the cushioning

bodies to the surface of the glass substrates, dust of a

visible size was not found at all.
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With the packaged article of Comparative Example 1,
the glass substrates came off the substrate-inserting
groove on the longer side of two upper cushioning bodies 8
minutes after initiation of the vibration test, and came
into contact with the adjacent glass substrates, thus the

test being stopped due to the risk of damage.

While the invention has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes
and modifications can be made therein without departing

from the spirit and scope thereof.

This application is based on Japanese Patent
Application No. 396934/2000 filed on Dec. 27, 2000, and

the contents thereof are incorporated herein by references.

INDUSTRIAL APPLICABILITY

As has been described hereinabove, the cushioning
bodies of the invention prevent concentration of the
binding force of a fixing member on the corner portion
upon binding with the fixing member, and hence the fixing
member favorably presses the glass substrates even at the
end portion so as not to put the glass substrates out of

the grooves, thus good protecting effect being exhibited.
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foamed body constituting the cushioning bodies, the work
of packaging and taking out the glass substrates is made
easier, and can suitably be automated. 1In addition, the
cushioning bodies are excellent in dust-preventing
properties and durability, and are adapted to be handled
in a clean room, and are resistant against repeated use.
Thus, in the packaged article of the invention wherein a
plurality of glass substrates are packaged, the packaged
glass substrates are surely protected from vibration
impact or drop impact during transportation, and

generation of defective units is markedly depressed.
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1. A cushioning body for glass substrates,
comprising a polyolefin bead foamed body and having a
substantially L-letter shaped cross section in\conformity
with the shape of a corner portion of the glass substrate,
on inside surface of which a plurality of substrate-
inserting grooves are defined along the L-letter for
fixing two sides of the glass substrate forming the corner
portion, and on outside surface of which at least one
fixing member-guiding groove is defined along the L-letter,
wherein the thickness of the cushioning body based on the
bottom portion of the fixing member-guiding groove is

gradually reduced from both ends of the L-letter toward

the corner portion.

2. The cushioning body for glass substrates
according to claim 1, wherein the bottom portion of the
fixing member-guiding groove is beveled at the corner

portion.

3. A cushioning body for glass substrates,
comprising a polyolefin bead foamed body and having a
substantially L-letter shaped cross section in conformity

with the shape of a corner portion of the glass substrate,
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fixing two sides of the glass substrate forming the corner
portion, wherein the thickness of the cushioning body is

gradually reduced from both ends of L-letter toward the

cornexr portion.

4., A cushioning body for glass substrates,
comprising a polyolefin bead foamed body and having a
substantially L-letter shaped cross section in conformity
with the shape of a corner portion of the glass substrate,
on inside surface of which a plurality of substrate-
inserting grooves are defined along the L-letter for
fixing two sides of the glass substrate forming the corner

portion, wherein protrusions are formed outside at both

ends of the L-letter.

5. The cushioning body for glass substrates
according to claim 4, wherein an outer corner portion of

the cushioning body is beveled.

6. The cushioning body for glass substrates
according to one of claims 1 to 5, wherein a notch groove
is defined inside the cushioning body in a direction at

right angle with the substrate-inserting grooves.
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cushioning body has a maximum thickness of 10 to 60 mm, a
ratio of the two sides forming the L-letter of 1.0 to 3.0
based on the shorter side, and the substrate-inserting
grooves have a width of 1.0 to 4.0 times as much as the

thickness of the glass substrate, a depth of 3 to 15 mm,

and a groove pitch of 6 to 100 mm.

8. The cushioning body for glass substrates
according to any one of claims 1 to 5, wherein the
polyolefin bead foamed body comprises foamed particles
having an average particle size of 1.5 to 5.0 mm, and has
a fusion rate of 70% or more, a compressive elastic

exponent of 3.9 to 490, and a recovery rate of 60% or more.

9. A packaged article comprising:

a plurality of glass substrates;

cushioning bodies for glass substrates according to
claim 1, which hold said plurality of glass substrates in
a state of being disposed in parallel with one another at
a predetermined interval by inserting four corners thereof

into the substrate-inserting grooves; and
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a long fixing member wound along the fixing member-

guiding groove of the cushioning bodies to bind.

10. A packaged article comprising:

a plurality of glass substrates;

cushioning bodies for glass substrates according to
claim 3 or 4, which hold said plurality of glass
substrates in a state of being disposed in parallel with
one another at a predetermined interval by inserting four
corners thereof into the substrate-inserting grooves; and

a long fixing member wound along outside of the L-

letter of the cushioning body to bind.
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