;e3e* I\$$P. *6d*T*t ' ' WL217 46/8 1 DESCRI PTI ON CUSH ONI NG PAD TECHNI CAL
FIELD The present invention relates to a cushioning pad, existing bet

an article to be packed and an outer case for containing the article, tae/8
protect the 5 article to be packed by absorbing external force such as
inmpact. PRIOR ART In general, a conbinaﬁion of a cushioning pad and an
outer case has been used conventionally-for 10 packagi ng el ectric machinery

and apparatus such as audio instrugﬁg%§§?¥lg&d per sonal CO”pUtjmmmmmwmmwmm

cushi oni ng pad used here is a nenber exi sts between an ar

packed and an outer case and protagdpider@tpgche to be packed by crasbkng
15 itself when external force such as iInpact strength is added, and a foam
nol ded plastic is widely used as a |light material wth superior cushioning

per formance. Shape of a cushi oning pad conposed of a foam nold i
may be suitably selected corresponding 20 to a weight or a sham "l " @mﬂm"ﬂ
article to be packed, and usually has an opening part or a concav
be engaged w thchkecart Fckept o be packed. A cushioning pad is nost1§'¥sed
as a set of an opposing pair or each 2 of four corners of the article
to be packed. A cushioniThg padseatgeneraltliynmaribaetsurced abyuemd-griere foam
nolding in a nold with a desired shape

pad, existing between an article to be packed and an

outer case for containing the article, to protect the

5 article to be packed by absorbing external force such

as impact.

PRIOR ART

In general, a combination of a cushioning pad

and an outer case has been used conventionally for
10 packaging electric machinery and apparatus such as
audio instrument, TV and personal computer.

A cushioning pad used here is a member that
exists between an article to be packed and an outer
case and protect the article to be packed by crashing

15 1itself when external force such as impact strength is
added, and a foam molded plastic is widely used as a
light material with superior cushioning performance.

Shape of a cushioning pad composed of a foam
molded plastic may be suitably selected corresponding

20 to a weight or a shape of an article to be packed, and
usually has an opening part or a concave part to be
engaged With the article to be packed. A cushioning

pad is mostly used as a set of an opposing pair or each



(see, for exanple, JP-U-59-175059) or cutting out each 5 part froma
«plate-1ike foaned body, followed by unification by heat nelting or adhesion
wi t h adhesives (see, for exanple, JP-U 54-18541). However, nanufacturing of
a cushi oni ng pad by one-piece foamnolding in a nold requires to prepare a
10 nol d corresponding to each shape of an article to be packed, and thus
this nethod is economcally not efficient, while the nethod by cutting and
bondi ng each r I y unificatiaon.,has a,problemof a conplicated
process. 15 nggmk?rége%&g%\?lgr S%rréfﬁ‘tealar\yilé:v]\ﬁoiscﬁt bgeua?cj%ecg'f fective
utilization of resource,o - re ti.Qn, reuse .of resaurce has ,been
i ncreasingly required, o&gégﬁgﬁgngugéﬁoﬁ%n e&agé%& eHEQQ?%§;Rﬁ§1i%%aI
foaned pl astig,hody.bassRLRb .1a reuse h i neffici Q
transportationnang gtorage t gggékgdﬁg %om%?§ 3@%ﬁﬁ%bg%éﬁﬁggﬂl %ﬁeea

cushi oni ng padsgadergf aR.gxtEUdes_foared 7/Relwg! efd r&uF&'t%%t gﬁgch%:aﬁgq -

devel oped, as an endcap for electronic parts, which has a

smoot h heas nphiedrskinal pygteon:igyr Fagaeandoayi #ea 1Rl gy med by a notch
not passing through said skin layer, and is foldable around said hinge part

(see, for exanpiejic¥Oifd/bG7H3xt melBibighee khihe stiype wafthcusiheiiveg pad is
fol dabl e around said hinge part and has a heat-nelted skin layer with
superi or snoofhaessfandedamabel i UP-UnSdetlB5danf.aces of an extruded foaned
polyolefin plate, it is 5 useful in view of noldability, econony and reuse,
but has the foll ow ng plobéesrwheanuliecheatngektfed skishiloayeg psd arymed
only in one surface of the extruded foamed polyolefin plate or by formng
said skin | ayereTRiI®eehicaminesding shi @ hoddedeghares ftol Powed sy 210
slicing sajd foaned plate into two plates then providing a hinge part.
Nanely, i+0a Teht-RFfesPeRiingayer e26R £BRRENGL P& PAtékleoteokE ext ent,

rpage may occu n an_ extruded.foa late i n such direction as said
Yg gk?n Iazerp%%r?ﬁksa?%ré@%?dtgbinﬁgggpgtése§58H8§fFa%%HeP8Fion of such

varpage oi vese probl glie, | i, pYDSCAUCHL RBAORIALY RERECSRING AUTR ALY CNi N
g to forma hrnge part on’an extrddé
part followed by unification has a problem of a
complicated process.

15 From recent environmental viewpoint such as
effective utilization of resource or refuse reduction,
reuse of resource has been increasingly required, -
however, a cushioning pad made of a conventional foamed
plastic body has problems to reuse such as inefficient

20 transportation and storage thereof due to its
bulkiness.

Recently, a cushioning pad made of an
extruded foamed polyolefin plate has been developed, as
an endcap for electronic parts, which has a tough and

25 smooth heat melted skin layer on surface and a hinge
part formed by a notch not passing through said skin

layer, and is foldable around said hinge part (see, for

example, WO 01/56773).



foamed plate, and thus a cushioning material with an 20 accurate shape and
«dinmensions to fit an article to be packed can not be obtained. On the
contrary, if a heat-nelted skin layer forned is too thin, a hinge part
formed in said skin |ayer tends to cause an inconveni ence such as breaking
25 easily during transportation of the article to be packed or when a hinge
part is repeatedly raised up and returnéd for repeat ed use. 4 DI SCLOSURE

OF THE | NVENTI ON An obj f th ' [ i . i.d
cushi oni ng pad conpr i si G Gopblyol BYPR. Poaid pPALAhEAtnd oa LI t ed
kKin | 5 ' [ f : | di
ot oh not pastt gy Beunn EHCnBaF t nalt ol gk A P A Gl LGl iad e i A

foaned bl at e, and sab0: DhPUEnABEhabELN,SURBLLAT 1B SLLeRgLl, uherein said

cushioning pad 1s easy to produce, usable repea and superior in 10

cushi oni ng peé{;ijé‘@&eofTQﬁt ggg%gggdi E&{Sﬂéargogﬂéﬁeﬁﬂl%%é%%t gnsi;wely to

sol ve said problens by a ne preparin eat-nelfted skin layer and

found thatssajgeski nihayeewWokhnspPeshii et $t r iebHbRyCaRdf eemsa hihge 15 part
with superior strength w thout occurrence of warpage in said foamed plate,

and t hus acconpsi shedrbheopi e§eptobh@Nihen. thBuseathRepteserkinnventi on
includes the following (1) to (8) itens. 20 (1) A cushioning pad conpri sing
a pol yol efi n Taopeedipl Adembdvonlyaiheahe nelit Edcekbi ktageexamutkel whol e
surface with a hinge part being formed by providing a notch not passing

t hrough t he hteamee| petdyskeéhihageatewhereynf2bmsapgdshedt sieht ddyski n | ayer
is conposed of a bulk resin part and a single or a plurality of |ayered
resin parts bbhdedthoseafacesl kfresia parredonghky.i Aopapaktebyto a surface

of said polyolefin foanmed pl ate i
10" slicing said foamed plate into two plates then

providing a hinge part.

Namely, if a heat-melted skin layer, on
forming, is thick to some extent, warpage may occur on
an extruded foamed plate in such a direction as said

15 skin layer shrinks (or said foamed plate expands).

Generation of such warpage gives problems in
subsequent secondary processing such as notching or
contour cutting to form a hinge part on an extruded
foamed plate, and thus a cushioning material with an

20 accurate shape and dimensions to fit an article to be
packed can not be obtained.

On the contrary, if a heat-melted skin layer
formed is too thin, a hinge part formed in said skin
layer tends to cause an inconvenience such as breaking

25 easlily during transportation of the article to be
packed or when a hinge part is repeatedly raised up and

returned for repeated use.



5in viewng a cross section in a perpendicular direction to the surface of
«said polyolefin foanmed plate, and said bulk resin part and | ayered resin
parts) are distributed throughout the whole surface of said 5 polyolefin
foamed pl ate; and the whole surface of said polyolefin foanmed plate
presents an unevenness by said bulk resin part and | ayered resin part(s).
(2) The cushioning pad in accordance witth item 10 (1), wherein a density of

id | yol ef | | i | t th f is 0.010 to 0.050
Srems (3 ThRheRRERE Gt ERETN Ce mith ftem 1) o item (2).
wherein a thickness of i%id po%*ol%{i@lfoaned | at e iﬁfIS to 100 mm 15 (4)
The cushi oning pad in acCoPSAREE Wit fF §hf5§%§d§ FYEE-1CD) tD (B), wherein

sai d pol yol efj i f I . sity .pal.yet.hyl ne(%#DPE)
(3) he Lushi BEPRSBERs PRebIch R flechery L, P RERS D e
wher ein said pobyel shiBnLoamed 20-phale iy an epuded doampdplate. (6) A
cushioning pad In accorg nce with any one of itéens to ( or setting
an articl est osherpaeked hhapel paby BRARY ob s &Y QWG Rl ;
form ng at |east one rectangulgﬁ opening 25rpa§si&gpﬁﬁaoudhff%pgﬂ%ﬁﬁ%kness
direction in hbe pak¥ehef tRrbogrednp! akat -hen ey sk iR ataheyi,ong) in a
parallel plane to the olyolefin foanmed plate, by cutting'the 6 pol yol efin
foamed pl ate warpaghape ehitr #pemeiddplwuher,eandeach d HARREOIG ritS HdY repnt act
with one of a pair of opposing sides of said opening and at |east the
central part sfpariongén stdengtha shertén sede efushioppos pad we paral l e
sides thereof constitutes a side of the opening, |eaving a heat-nelted skin
| ayer in the 928¥nteypspdutel eastbbet heprdtpditys and sherdogerinsi de uncut;
raising said protrusions) onto the heat 10 nelted skin |layer of the

cushi oni n§f padu By privei R§rEar8apestrusi ons) around said hinge part as a
pivoting axis, using the heat-nelted skin |ayer remaining uncut as the

hi nge part; engaging anlBftPEFESRS BBVERERES P6VEnSitddsFagi ng part
conposed of at_Jle a,vacant part in _the |l yolefin fo | ate formed by
pi voting sai %?%@$%§?%¥s§opﬁP?V§naa§gi8r8ggﬁﬁﬁg%¥dﬁa85%g%%o%§ i d vacant
part. (7) Th 1.onin L rdance-.w Ltem-20 (.6),having provided
with notched%%ggégfgggs?ngégﬁr@Sgﬁgghgﬁggl%%&%?iﬁkgog§ggsp%geg,Sﬁ%grein

sai d notched parts) ayer"Rdeni Bpacpkyrakitycefrdaghgdbi-nes fiags! g the

pol yol efin foaned plate constl?utlng at least one side Iin said’tw sets of

opposi ng 5% desaof $atll epeairNEr 38€eA§thAr EvidAsdti BcsUeheacamprer that ends
of each cut |ine of the adjacent dashed |ines are arranged alternately. (8)

The cushi oni ngapaalgé niacsatdafcemwiit hlatem 7Y, twher actospildshetiched parts
are formed in such a 7 manner that solid |ine parts of said dashed |ine
are convex beptesgntuinvegntionhe central parts thereof, and bending or
curving directions are the sane within one dashed |ine and opposite to
those in an adj acent dakhed sthenerespateinsension anpéadesekhed skin | ayer
may be realiz(%hrhen sai? | ayer is,grovided in one surface of a polyolefin
f oamed pl at e, OWiN%a{l betPr 681 dHSPA- bot h surfaces in certain

ci rcunst es Fnd thquresegé 10 invegtion i ncl udes bohh ﬁ odi nent s.
BRI EF DESCRI PTI'ON OF THE TRAW RIBS"#i 29| ROTRT 45 hBgnff PRAYRAGES of particle

structure in fb&ﬂé@sﬁfgféinggﬂgaapRLXQLSLEQe&OgE§g layer on the

whole sufface with a hinge part being formed by
providing a notch not passing through the heat-melted
skin layer, wherein

25 said heat-melted skin layer is composed of a
bulk resin part and a single or a plurality of layered
resin parts bonded to said bulk resin part roughly in

parallel to a surface of said polyolefin foamed plate



plate haying a heat-nelted skin layer. 15 Fig. 1B is a nagnified photo of
«particle structure in a cross-section of a polyolefin foaned plate having a
heat-nmelted skin layer. Figs. 2A, B and C show one enbodi nent of a

cushi oning pad of the present invention. 20 Figs. 3A B and C show one
enbodi ment of a cushioning pad of the present invention. Fig. 4 shows a
conbi nati on exanpl e using a cushi oni ng ﬁad of Figs. 2A-C. Fig. 5 Shomﬁ a
conbi nati on exanpl.e using a_25 cushioning pad of Figs. 3A-C  Fig. 6 shows
an exanpl e oflﬁgg&sgéagb%d§r3§Fn§e5t68§h%8h@n€ﬁﬁﬁféﬁaqg%ﬁi ?ﬁQ?ﬁth% FEQ.
7 shows an ex o] g si-ng a .cushi oni n ad of Figs. 3A-C
Figs. 8A and Eggkgﬁ/% %ggggnﬁgd?%g§tgo% éfbds ?%ﬁ?ﬁﬁgﬁgﬁﬂb’ fﬂs p;eSﬁnt

i nvention. 5 Ei o] o] odi t of .cushi gni ng pad of the

pr esent invepg%gﬁ.gE?g.w%saghgag%a%g?hgﬁggﬁﬁggfﬁ%ﬁgl%gugz%ﬂsﬁﬁﬁ%ing pad of
the present |Ayeatidirell gnrlhghdud taBCUALIE diwg ofe eguiprent 10 for
furnishing a heat-nelted skin I"ayer on a foaned plate. Figs. 12A and B are

schemati c grapbmgglgtiﬁegggﬁ@aeg%akgg ghyti cal break energy (kgf-cmicm of
a hinge part. 15 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Each conponent of

the present invention wihe haodeseuirltadel Brdetaid phareiiRFRIOW.o4bd
Pol yol efin foamed plate As a polyolefin foaned plate, a polyethylene 20 or
pol ypr opyl eneptesenptearmetspbat enesepnekear 8l gausiethu likn rearitn @d@ar, a | ow
density pol yethylene (LDPE) foamed plate is preferable and both

non- cr ossl i nkeddahdyeredskeakadppokyei hyl ene foamed plates are preferably
used. Use of a |l ow density polyethylene foaned plate 25 is preferabl e due
to enhanced fKékibilityTheovhdbdoneng hirAgénparcoddsocebed thati¢rem Wien
reuse to other_shape of a product is inportant, a_non-crosslinked 9

pol yet hyl efe fbamedhpraie psdgivahVagéogadid polyolefin foamed plate

in the central part thereof is 0.010 to 0.050 g/cm’.

(3) The cushioning pad in accordance with item
(1) or item (2), wherein a thickness of said polyolefin
foamed plate is 15 to 100 mm.

15  (4) The cushioning pad in accordance with any one
of items (1) to (3), wherein said polyolefin foamed
plate is made of a low density polyethylene (LDPE).

(5) The cushioning pad in accordance with any one
of items (1) to (4), wherein said polyolefin foamed

20 plate is an extruded foamed plate.

(6) A cushioning pad in accordance with any one
of items (1) to (5) for setting an article to be packed
therein by means of the following procedures:

forming at least one rectangular opening

25 passing through in a thickness direction in the
polyolefin foamed plate;

forming a protrusion(s) in a parallel plane

to the olyolefin foamed plate, by cutting the



Dengity of a polyethylene foanmed plate is preferably 0.010 to 0.050 g/cn8
and nore preferably 0.015 to 0.040 g/cnB. This range of density enhances 5
flexibility of a hinge part. Thickness thereof is preferably 15 to 100 mm
and nore preferably 20 to 60 mm As a nolding nethod for a polyolefin
foaned plate, both of beads foan1nn|ding and extrusion foam 10 nol ding are
preferably used. The extrusion foamnolding is preferable in view of

ef ficient manuf rkn Furt s a_pol efin aned l.Late, a

commer ci al pé?y f ?og }ﬁgfsﬁch aégagﬁnPg f%pﬁég&%/ a trade name
of a non-cro e oaged p o] ahi. _Kasei ) can
be used. (Z)Sié €$%§|¥Q%M t §§éé ? pégb ?%Eiﬁ%gﬁnggﬁegésasgpugiure

and di mensi b degde et edasl S'flé%{?g boefieagr bhadabeie 20 ysing Figs. 1A

and 1B (both ar ed p otos o0 ectron i n perpendicul ar

direction to @ewéﬁ%)@{ 9ol yol shio. f oaned,pl gt ghoﬂegrsg%@ ugits at right
and left ends are mm). Wen a cross-section in perpendicular 25 direction

to a surfage Yfpholvgl €fidnpdpamed: pkahssi nebssEvednsaibaatsal kadeskin
llayer (i), is conposed of a bulk resin part (ii) and a nono- or

mul ti-layerehf esid Geshindg)ileihyVvd heatedel 0cgakdihullkyeesin pakt 10
(i1) roughly in parallel direction to said surface of polyolefin foaned

pl ate, and saritindtky resiat pacas€ibytiandntiagered oésthepavhgéiri s)idend (i V)
are distributed covering the whole surface of said polyolefin foaned 5

pl ate. Said bindkutesin part (ii) may contain snmall cells (vi), and (V)
represents cell nenbrane. This specific |nhonD?eneous structure can forma
hi nge part with a superfa¥sEhgepyi® Rrehbusian(generkei hgewhaPpage in a

pol yol ef i n foaned late. On the contrary, in a honogeneous heat-nelted skin
| ayer conpbsetff ?%&%r%@y?és?% b%?tCB%hyonaagpa@ RuyPoERLE"dhen sai d

skin layer is thi ck t hus |ng robl ens, i n_secondar rocessln .such as
15 not chi ng tHF r%ﬁ%.ﬁ?%b%ngﬁ¥ta ?u%%n?%h? %ﬁ?g?n@aB¥ cﬁsHFBH hG9pad. On

t he ot her hand a too. thi skln has emto make the hlnge part
weak. A heat -tieiVed sKi% ?hyer o? %%t%ge%gﬁﬁ PR %%ﬁtf%ﬁaéﬂﬁnﬁrgggﬁt

breaki ng by agdj aggnty, £, %y{k 20 resin part, even if thin layered resin
part is broken by external orce, resulting in no effects on a function of

the hinge part itself, angh@indhensapeitiferoapeaystree tot ah thickness of
a heat-nelted skin Iayer can be reduced by the presence of a thin |ayered
25 resin Jmrtedgagoiy pdhe vafipaged ppobdeneast a vacant part in the
polyolefin foamed plate formed by pivoting said
protrusion(s) part and said opening adjacent to said
vacant part.
(7) The cushioning pad in accordance with item
20 (6) having provided with notched parts passing through
the polyolefin foamed plate, wherein said notched parts
are made in a plurality of dashed lines crossing the
polyolefin foamed plate constituting at least one side
in said two sets of opposing sides of said opening, and
25 provided in such a manner that ends of each cut line of
the adjacent dashed lines are arranged alternately.

(8) The cushioning pad in accordance with item

_(7), wherein said notched parts are formed in such a



A heat-nelted skin layer increases surface friction coefficient by

provi ding a rugged shape to the surface of polyolefin foanmed plate by the
presence of 11 said bulk and | ayered resin parts. This effect is
explained in a cushioning pad of Figs. 2Ato 2C and Figs. 3Ato 3C. A
protrusion part (5) raised up by pivoting 90 around a hinge part is 5
firmy held by the friction force at rudged surface of a heat-nelted skin

| ayer (12), and thus_can not .easily restore to the original., shape by an

el astic resto??ﬂaeFoFgﬁ. Eﬁﬁﬁﬁei&BﬁtP5F§F iF e 6??%%§P "® £ Dol yol ef i n
foamed pl ate | ofh,.th rotrusion _part ). _easily slips agg restores
to the origingﬁngggp%e § F?snggforF%gt gré@%%Fﬁ pgﬁf%guﬁgﬁfep eat’vt use

of @ cushi oni pgofafqcansen veat At RaLhomsurlace Ol g PLatiysl apbart 15

(5), resulting in re slippery surface and causes a probl'em’in setting
work of an arghchgqt 9iRe RAGKBELLA18CYSNiARISRT jRAdn TRijgkaess LfsHul K
resin part is preferably 2.0 to 13.6 tines of an averageé thickness of cel
20 nenbrang atihhe central part of a polyolefin foaned plate. Thickness of
| ayered resin part is preferably 1.0 to 8.5 tines of an average thickness

of cell menbrane at thergsentrakcpar brok acpelyelekidn skaaned 2% plaAt e.
Ratios of 2.0 tinmes or nore and 1.0 tinme or nore, respectively, increase
strength of abdingelpaecti #benmedaidhilkgeratisoprovtibied lid. Gnki BRS fand 8. 5
times prevent occurrence of warpage in formng a heat-nelted 12 skin

| ayer. Ratio dEtaeenlgolehghhfobmbdl klr&si nbpar titamd yabkeepgblriofed dyer ed
resin part is preferably 30:70 to 60:40. Most of the ratio within this
range provi degoth surfaces in certain circumstances, and the present

10 invention includes both embodiments.

BRIEF bESCRIPTION OF THE DRAWINGS

Fig. 1A is a magnified photo of particle
structure in a cross-section of a polyolefin foamed
plate having a heat-melted skin layer.

15 Fig. 1B is a magnified photo of particle
structure in a cross-section of a polyolefin foamed
plate having a heat-melted skin layer.

Figs. 2A, B and C show one embodiment of a
cushioning pad of the present invention.

20 Figs. 3A, B and C show one embodiment of a
cushioning pad of the present invention.

Fig. 4 shows a combination example using a
cushioning pad of Figs. 2A-C.
Fig. 5 shows a combination example using a

25 cushioning pad of Figs. 3A-C.

Fig. 6 shows an example of packaged body

using a cushioning pad of Figs. 2A-C.



5 suitabl e val ance between a bulk resin part and a | ayered resin part,

+ bringi ng about enhanced hi nge strength w thout occurrence of warpage in
formng of a heat-nelted skin layer. (b) Method for form ng heat-nelted
skin layer 10 For exanple, the follow ng nethods are considered. First,
surface of a polyolefin foaned plate is _heated by at | east one type of
heating nmeasure including a hot-wire he§ter, a far-infrared heater and 15 a
hot-air heater at a temperatuyre. not | ower than t meltin oi npt and not
hi gher than the nelti nggf)gi’ nt9 FhoHE Gp §Xra5‘§)ﬁﬁ c?&enﬁ’(?ﬁ]?‘?é;egi %@a@ﬁéd body with
t he hi ghest . 1. N9_PQj.0t. - e le, J.n _the,case of a |ow density
polyethylene?E%%#al8mgpQbﬁghg&ﬁoégggg%ng?gfo %fbﬁgr than 180C, for a tine
not shorter than 5 seco angd,n | gnger.. t 0 _Ih heat i ng
conditions are suitablepggsfogﬁlghﬁegtgﬁgwtgg%géigﬂﬁgﬁgﬁéﬁtﬁh%gﬁa
'nhormgene_ousc§§f196f1!"c'ﬁ8’pSB”B@S%Heoﬁpr%@eg;_tblilnl%e%@qo!na}yerEd resin 25 parts,
by generating many secondary foam protrusion parts in the surface of a
pol yol ef i nsf oaned pl at epi §0l bowedwBY aRbicAG-NEnS3iHd reggorgary foam
protrusion parts to a chill roll pressurization process described 13
later, withoutubneaking patidoseenadpiystaam prehitusinQn parts but as they
are. Heating tenperature not |ower than 110C provides suitable softening of
said secondary foam 5 pFoyrusdoahpast anantdea eadbodimdest wider said
secondary foam protrusion parts, even if heating tinme is shorter than 20
seconds, whi |l eubeaeihggt paperat the poweenthanvie80Cohor ns protrusion parts
w t hout breaking said secondary foam and suitably pronote softening of the
10 resin just under sai Hlgecbhdapyaf saheproteudicenipar v, eqndpmend under
both conditions a_heat-nelted skin layer with i nhonogeneous structure,
conposed of s5PH befRishénpagehredatresihepgarksn iLavessrryaf 6padgd Then, a
pol yolefin foaned plate, after said 15 heating process, is passed between a
pair of chillprgF?s. Surfaces of said chill rolls are held at 20 to 80C,

preferably at 35 to 75C.and referably at 50 .to 70C by cool.ing water
flowing inside said chi fg?br?ég gﬁgsgiargu??é@@aFéﬁngQWﬁﬁgsnghin this
range nore easd i de - t i r w.th [ Ah eneous
structure, cgﬁ%%%%Qé%¥ﬁga?%§b€?§£égghIgggggdg?%g¥§ 63%%39%25#& %g?% of
chill rolls compgessgsttop 25 surface of secondary foam protrusion parts
generated in said heating process and conpresses nmainly top surface. of cel
menbrane in said secondary foam protrusion parts and softened resin present
just under themto 14 provide a |lam nated | ayer, and at the sane tine,

st andi ng Wal |BEST MabE SeRoDARRYINGaOUPr DHFE.USNUANPAONS and mainly cel

wal I s of softened resin present under them are continuously conpressed and
folded in to form5 a budkhreshpopant, ocAndhehpsesantd hementebhedidki n | ayer

wi th an i nhonogeneous, structure is_formed. Formation of said heat-nelted
skin layer wi?h ¥Sihiopdgbhedeisast rheraiebeher- provi des an unevenness to

the surface of., a polyolefin foane ate. 10 (3) Method for form ng hinge
part A hinge L%&t§§£¥§%ﬁ%hﬂ %@a%?gvgg?ﬁﬁ a nogc% not passi ng through inga
heat-nmelted skin | ayer j e 0 | yol efi n_foanmed plate. Said
bul k and | ayer ed regin %%r%ggﬁfzgigfﬁ?s%?l%ggeé9%g$ér?nﬁoiﬁgtgﬁgﬁgesurface
of a pol ef i qg% I Lt h. sai t- ed_ski as_descri bed
beforg, %giulé%néf?¥lt %?E%%Egﬁ%glgffggﬁgéb%ng%ngsIé%gF%gggé iﬁgﬁgfts al so

in a hinge pafg Ag%ﬁﬁ’i&@fbﬁ,t aanyow@@ﬁs%yaﬁa&%aeﬂﬁiéﬂef?ﬁﬂ?ﬁ) PEBLReq20 (4)
Cushi oni ng pad cushi oni ng pad can be applied to every cushi oni ng pad
requiring a hprgee pB$tpreferable and both non-crosslinked and
crosslinked polyethylene foamed plates are preferably
used. Use of a low density polyethylene foamed plate
25 1s preferable due to enhanced flexibility provided to a

hinge part described later. When reuse to other shape

of a product is important, a non-crosslinked



Two 't ypi cal exanples are shown bellow. (i) L type of cushioning pad 25 This
+is a cushioning pad to be used between corrugated board box and an article
to be packed by placing at corners of the article to be packed by extending
in L-shape around a hinge part 15 (ii) Engagi ng type of cushioning pad

(i nside hinge type, outside hinge type) In this type, an opening is forned

in a polyolefin foaned plate having a héat - mel t ed ski n | ayer 5 in the whol e
surface theregf, trapezoi d- shaped .protrusion part is cut out in

adj acent to s§?5Y§g§ ?ﬁﬁ? &ﬁ?ﬁ8g|€ 9?%915 8§W9n5ﬁgfgﬁght-nelted skin layer

uncut. This type of cushioni d_p I od _cushj oni per f or mance

i n packagi ng of an arti?%gg%ggbg%lé ggékggﬁgée%%i%ﬁ%?qﬂaé;%ﬁén%ﬁwion part

froma cushi opingepLgig ysbig Rquf-odh Boahe ekl efloski p-Layerys a hinge

part, When the cushioning pad is not in~use, sald protrusion pa

returned to ap,orikgitpab.phace /LA® Make, bs PLatgs ! bkegshapey dhHsn-LRis type
of 15 cushioning pad contributes to space saving, and 1s suita Fe to reuse.

In said pretreséenppaity arfaanedqpl ghetandraibeabsiehhrdski nd ayer are
arranged in parallel to support an article to be packed, providing a high

20 cushi oni ngppeféesbbpces Sonteosandasushbesi pgePadabs ymeoufact ured by
cutting a polyolefin foaned plate having a heat-nelted skin |ayer
correspondi ngé0oma. shape of an article to be packed, mass production
thereof is easy and the sane 25 polyolefin foaned plate can respond to
vari ous cushi oni ng padsAha@i ngldififemenhodhdpesa Baildodeshinofioagepad is
described in nore detail using Figs. 2 to_10. 17 skin | ayer (shown by
hatched part Pb*t8i nPPihi ekt Peags fgamsmgldipgnengacktangion ifoasl ear ance.
In said CﬁghioaLng ad 1, a cushjoning plate 2,which i s conposed of a

pol yol ef i hY f JBAEA PP a ES 1RTGRBT8PLYhBERnel TBE SKERUP&PEr TP8Mas essenti al
conponents, has.at_ |l east_on recian ul ar opening_3 formed in a thickness
direction pas@?%@l?ﬁrbﬁgﬂr?ﬁgrﬁﬁ ﬁigﬂiﬁbeBlageegflﬁﬁﬁnﬁ t rapezoi dal
protrusion p y cutting in a plane parallel to the surface of a
10 cushioning£%T§f%9§H?gn ontact with a pair of opposing end sides 4 of

sai d opening 3. Further, as a polyolefin foamed plate, a
commercial polyolefin foamed plate (such as "Suntec
15 Foam”, a trade name of a non-crosslinked polyethylene
foamed plate from Asahi Kasei Corp.) can be used.
(2) Heat-melted skin layer
(a) Specific inhomogeneous structure and dimension
A heat-melted skin layer is described here
20 using Figs. 1A and 1B (both are magnified photos of a
cross-section in perpendicular direction to a surface
of polyolefin foamed plate, and scale units at right
and left ends are mm).
When a cross-section in perpendicular
25 direction to a surface of polyolefin foamed plate is
observed, a heat-melted skin layer (i), is composed of
a bulk resin part (ii) and a mono- or multi-layered

resin part (iii) or (iv) bonded to said bulk resin part



In said gushioning pad, when it is an inside hinge type, longer side 8 in
+two parallel sides of a protrusion part 5, having trapezoi dal planar shape
in 15 parallel to surface of a cushioning plate 2, in contact with an
opening part 3, and central part of said |onger side 8, excluding vicinity
of both ends, constitutes a pair of opposing ends 4 of the opening 3. A
protrusion part 5is formed in trapezoﬂdh 20 shape by cuttlng a cushlonlng

o ond o okt SEPYRALE baphratiRaoie ittty REE bR Torer

12 is |ef d f . sh d

Fonger i de a5t EEEH of S %é%a?%?é?é%%gsaa e%ek%g?e%é%ra%r% azyéi‘ 12 are

cu mely, 2,@rpLiust at !m% 999 9v bn Begy ; % ' oning
e 2o : o? gofﬁ h 8% ? ong 2. f gh a2 (fh

plate 2 at vicinity €8 W mel t ed
skin layer 12co¢@r9§éthéawgoﬁgsghQ@EBg B%dfgldbéog§bﬁ 4 g Gilted

heat - mel ted skin | ayer at the vicinity o a protru3|on
part 5 as & hinge=part, 5 as is showmn in Fig. 2C, a protrusion part 5 is
rai sed up while fol ded outward, preferably by pivoting 90 around said hinge

part as a central axis.sdhdsptiakSedsup gg@trmghonmggrboﬁtggﬁagﬁglgonnected
to a main body of a cushioning plate 2 by a 10 heat-nelted skin layer 12 at

a hinge part.c&hse(aifpaned ptatecptessnest cknlsakdbhbage part but a
heat-nel ted skin layer 12 and a foaned plate 11 are unified, a heat-nelted
skin layer 12 has a hi ghhhs ngeesifiéngihhobegauseubr eakuetuaef eamed plate 11
does 15 not influence on a heat-nelted skin |ayer 12 even when said | ayer
12 is fol ded betmad diinghep@rpevied skbnpeayer $Rrempeh fokHedtat a hinge
part, presses a protrusion part 5 in a direction of a cushioning plate 2 to
the origi Hal FGI3 oMbyt R i AgPPoreecthBnEoaredr BLakfing of t hi ck
end part of |onger side 8, which extends fronbend art of |longer side 8 to

end part of shorter S|d@36t?% ?%@E?%EYy +3pdr BeMPEPRECHS Qeﬁérmﬁwtﬁgrt 13

d bod h 2_f de 9, d 25
hus o pr ot 1S B BT ST aYathaTaR T o FYCTTROBECO aPRR nBOly of &

CUSh|0n|n9|ﬂ§Hfb§%érh£x @%&anﬁﬁég £§iéegk§£aigye§'§8 %chﬁlskﬁgsuD a

protrusi on part
giving problems in secondary processing such as

15 notching to form a hinge part or contour cutting of a
cushioning pad. On the other hand, a too thin skin
layer has a problem to make the hinge part weak.

A heat-melted skin layer of the present
invention can prevent breaking by adjacent thick bulk

20 resin part, even if thin layered resin part is broken
by external force, resulting in no effects on a
function of the hinge part itself, and at the same
time, an average total thickness of a heat-melted skin
layer can be reduced by the presence of a thin layered

25 resin part to solve the warpage problem.

A heat-melted skin layer increases surface
friction coefficient by providing a rugged shape to the

surface of polyolefin foamed plate by the presence of



19 end part of longer side 8 is suppressed by a main body of a cushioning
.plate 2 formng side 9 contrary to the above case, but it is possible for a
protrusion part 5 to be raised up by bending in convex toward | onger side 5
8 and/ or conpression deformation of an end part of said protrusion part 5
or a main body of a cushioning plate 2, because said cushioning pad is
conposed of a polyolefin foaned pl ate 1t with superior flexibility and

el asticity an eat-nmelted skin | aye th 10 superior flexibility.

Al so after be?%bdh%PiEdaﬁg fiyﬁfﬁ?rﬁéﬁbﬂ BQM%SS and a main body of a
cushioning plate 2 can pe res%g to ori |naI shape b%ﬁ ood restor ng
force of a foaned plate Hi 95 Fort har ndPethc glﬁplﬁr 3 pi% i on

I bul k
s once L e 5 L e ot e 8 e

pl at e- I|ke shape Sul conpress ng or g a p 5 or

a cushi oni ng p%ﬁtfags?%'agg% gﬁl%eiﬁgsggﬂ Babhnn G2RiRGe! Ba38Y 14 20 T om

a cushioning plate 2 ng wor an artic pac while in

storage orstranspoytiadi@nppotné nfi°'§§t1bzt1 ggpcbake auhges Q%lﬂéc%' tfe state.
In said cushioning pad I, raising up of a 25 protrusion part 5 f

cushi oni ng p|£t@e£t%e§ﬁ@£lélﬂlhtléjﬂe§ vagant sparthdd ean Eetrreg%ﬁ@sy by
providing a notch part 7 in the central part of shorter side 6 of

protrusi on parésorkietd otleasyr bendi ngswdpsab anzelaeeﬁbuseelﬁo@ah@ 5. As
shown in Fig. 2A raising up of a protrusion part 5 or storing can al so be
made easy by fareeng cl earance 14 between shorter side 6 of a protrusion
part 5 and a main body of a cushioning plate 5 2. Fig. 4 is an oblique view
showi ng a conbi nati on i®n pelekagbmgrawyk bf eheasuvrfheet ofbe packed using a
cushi oni ng_pad of Flg 2. Fig. 6 is an oblique view showi ng a packagi ng
body of albr@rirortin %arbed;ﬂ%%@eas uShpgta. ctBAi BAPR§UpAENOPaFtg. 2. As
shown in Figs, 4 and, 6, sajd cushioning pad 1 is basically used as a set
with an opposf% ?ﬁﬁ%l%nﬂl%%ﬁa@%% TR EHOERS ab i ERR ?Blﬁénﬁicﬁéapgl b#r om bot h
si des using aI | east vaca art 13, generated after a 15 protrusion part
5is raised up ?r?ﬁﬁ%??ﬁﬁﬁu{bﬁ%% plate 2, and an opening 3 adjacent to said

vacant part 13, as In particular, repeated use of a cushioning

pad causes wear of bottom surface of a protrusion part
15 (5), resulting in more slippery surface and causes a
problem in setting work of an article to be packed to a
cushioning pad.
Thickness of bulk resin part is preferably
2.0 to 13.6 times of an average thickness of cell
20 membrane at the central part of a polyolefin foamed
plate.
Thickness of layered resin part is preferably
1.0 to 8.5 times of an average thickness of cell
membrane at the central part of a polyolefin foamed
25 plate. Ratios of 2.0 times or more and 1.0 time or
more, respectively, increase strength of a hinge part
formed, while ratios within 13.6 times and 8.5 times

prevent occurrence of warpage in forming a heat-melted



an engagi,ng part. Usually, a package of this state is further contained in
an outer case such as corrugated board box 20 for storage and
transportation. As is apparent fromFig. 4, a protrusion part 5 is pivoted
90 in raising up froma cushioning plate 2, and a supporting surface of a
protrusion part 5, which holds an article to be packed 51 by contacting, 25
is cut surface of a cushioning plate 2.12nd an article to be packed 51 is
supported by artan ing a polyolefin foaned plate 11 and a heat-nelted skin
layer 12 in parafl&8fY" 21 Also in side surface of shorter side 6 of a
protrusion part 5 contagtin ith a case, a.toa lLate 1.1 and a
heat - mel ted skin |ayer %%Eégegg%ygﬁae ﬁ%“ﬁ&%aF&ggﬁiﬁwﬁﬁ%ﬁﬁuf%ﬁﬁﬂﬂﬂd

cushi oni ng perf e ien or aned pl ; t-nmelted
skin |ayer 12£tﬁgﬂagﬁp8§r%?X§E§§|6%53%a3P%?ng§ ﬁﬁ%§§§%ﬁ ﬁﬁﬁt é%ggﬁg)
thickness as gocughi opbag BkaEﬁezrangaﬁﬁ%hgﬁt%ﬁqélr%%@%eﬁf%€% £d by
stress in plane direction of a foaned plate 11 and a heat-nelted skin | ayer
12. 10 <CQussi deibhbye t¥penedshieenkrd pagalki §8sid3Aph@+3Gnshew one

enbodi nent of an outside hinge type cushioning pad of the present

invention. InlaphesedFirgsin3paire,36rihBengampocedesnanecdsed e in Figs. 2A
to 2C for the sane parts and 21 is 15 one enbodi nent of a cushioning pad of
the present isveahgoh antdhddti scanrepepengf Aarsh@wn iinn foirgSngBAf & 3C, in
this outside hinge type, contrary to inside hinge type, shorter side 6 of a
protrusi on paneab-mehpedeskéndlsiyde.of an 20 opening 3. In this enbodi nent,
shorter side 6 is coincident with end side of an opening 3, however, in the
present inventPbnilebBodhéan fArmigy BBatimeilsednesligh thaerat | east central
part of shorter side 6 25 conposes end of an opening 3. On the other hand,
also in a @rotrusion paf Pr5S8AMPhE, pFBSehPleRNdBENBRENOESNgEE side 8 of a
protrusion part 5.acts.as a hinge part. Therefore, in a cushioning plate 2,
a foaned ZZC%?%fgeﬁﬁdand a heat-nelted skin layer 12 are both cut in a
side 9 but in |onger si on| foaped plate,1ll.is_cut and.a

heat-mel ted skin I ayer ggr?§'|3?¥f%ﬁ%u Eea Bofy818ih® B8 B1dce

is heated by at least one type of heating measure
including a hot-wire heater, a far-infrared heater and

15 a hot-air heater at a temperature not lower than the |
melting point and not higher than the melting point +
70°C of a resin composing a foamed body with the
highest melting point, for example, in the case of a
low density polyethylene, not lower than 110°C and not

20 higher than 180°C, for a time not shorter than 5
seconds and not longer than 20 seconds.

These heating conditions are suitable to form

a heat-melted skin layer with an inhomogeneous
structure, composed of éaid bulk and layered resin

25 parts, by generating many secondary foam protrusion
parts in the surface of a polyolefin foamed plate,
followed by bringing said secondary foam protrusion

parts to a chill roll pressurization process described



5 Therefqre, also in enbodinents in Figs. 3A to 3C, an uncut heat-nelted
+skin layer 12 in longer side 8 can be utilized as a hinge part for
conpressi on deformati on and bending, a protrusion part 5 is raised up from
a cushioning plate 2 by pivoting 90 and also 10 an once raised up
protrusion part 5 is stored in vacant part 13. In raised up state of a
protrusion part 5, simlarly in Figs. 2 to 2C, thick part of both ends of
| onger side 8.0f a protrusion part 5 are suppressed by a nmain body of a
cushi oni ng p|A?EGE'CHﬁ%éQFﬁg%§Fa§l§9 $8 1gh F LTS Aub oAt IRIIFHS XY at a
protrusion part »_a d,.a nakg bod¥ of a cushioning plate 2. Also in this
case, bendi ng of "3 %PBt?ﬁsi ﬁypg £:5 can be made easy by formng a notch

part 7 in the central par shaorter side 6, .and thus.raisi p 20 and
conpressi on of a protrugF%Eg%grEg§p§533ﬁ56e3§§. EWFFh%#WB?éﬂnﬁﬁythis

enbodi nent, [ Lggq -3A =, canvex .hendi f i rotrusion
part.5.tomar3ﬁf§28§€85?thggégcgﬁggegggg,8gl%éﬁ%n%gﬁggfeggiﬁgg?pby .

provi ding &n 9pspi-AgidR Earggngﬁet aW'rTeQi%5gh@@g%ﬁd%!rd%agépfsveﬁéo%c{)ot on part

5 at the right side of the Fig. Also, as shown in Fig. n ends

of shorter sideaf pxberdsionophetde efeandrshdgtohqah i@RENING Dt SiNg up
and storage work of a protrusion 23 part 5 becone easy by formng a
clearance 71 beame2d sboohés,sivlel6 asdtanghibmbedytefred 1wl anidig plate
2. Fig. 5 is an oblique view showi ng a conbination in packaging an article
to be packed U80HG BoamsuphbomiingopagdastsFivgsho3A beed®inandaliQy. 7 is an
obl i que vi ew of packagi ng body in packaged state of an article to be packed
51. As is showwcond&rgsfosmandnd, saicabhiyopirngopad s2Etehitnke ofr edent
enbodi ment i s basically used as a set of opposing pair simlarly as 10 in
Figs. 2A 1% 2esshndlengagedeni cAidnsarenersyt §opB packedsiprf pemtsot h si des
using at | east %acant part 13, generated after a protrusion part 51is

e

rai sed up froti@d Cushi BRAFRE PPaPecondihicqf 8pBRRrRgUSLAGFRassin teved d

t t 13 . i t. 15 A in thi nbodi . simlarl
as Figs 2a 13198 B RrPRar 8% oo bk phBRR SIPS BtpRer CEd bP I parbl of i 1
foanmed pl ate ﬂéyﬁPgdarQ§ﬁﬁ;5§%£§d §§|Q Lgy rf%%mg?ranged in parallel at a

protrusion part and ghér “cushionf ng performance t han conventi onal
20 one is obtained. A”D@HeﬁheaaQQYgéﬁéf§ﬁ'PSQm%Mpgiaté” 9t shde hinge type
cushi oning pad i s manufactured by sinultaneously cuttihg a cushioning plate
2 from a foameshpl ag epAdcés| Ui abapbaliehePR¥EATaapRe Rt HFELHEd 125 skin
| ayer 12 formed and an opening or a protrusion par?, and a nethod such as
punchi ng, gensshl$y uSedfacesubfi sgia Enanedrbddy, aganhbedadepbedtion sai d
cutting work. 24 In said process, a zone of protrusion part where a
heat - nel ted skQYCI ayeefapabsynat 3bttoh7blghasdnmbeecptresemabiigneausly by
changing a height of punching blade fromthat used for cut-through zone. 5
Tr apezoi dal ﬁﬂgﬂﬁ? thapebwfcaopipgrvaten pheving ansidhi saiidgcpadlof the
present invention is not limted as long as it is a shape with decreasing
length in a ditection parallel to said |onger side fromlonger side end
t oward SQther si de end,_and may i nc] udes, {n 10 adgltiog_to a trapezoid
with lingar side 9, as ShownSFhE#rgstBRCIRTBECaHUTEAN blde, Tepde 9
conposi tion i n | ' | ] wth different.slopes,.. as_shown in
Figs. 8A and ‘ggéﬁﬁg%%%§u?%ﬁygﬁéﬁe%nﬁéﬁ% %?lged SkER' 138001 chaR
inhomogeneous structure, composed of said bulk and

layered resin parts.
Said pair of chill rolls compresses top
25 surface of secondary foam protrusion parts generated in
said heating process and compresses mainly top surface
of cell membrane in said secondary foam protrusion

parts and softened resin present just under them to



In these, inside and outside hinge type 15 cushi oni ng pads, as shown in

. Figs. 2Ato 2C and Figs. 3Ato 3C, a protrusion part 5 is forned
fundanmentally in contact with an opposing pair of end side 4 of an opening
3, and a shape of an opposing protrusion part 5 is not necessarily the
sanme. Conbi nation of an inside 20 hinge type of Figs. 2A to 2C and an

out side hinge type of Figs_  3Ato 3C n&f be possible Furthernore in said
cushi oni ng pad er enlng n limted.to one, and such

fnbodhneaLs é%e SQ§?5%IyamIOLF%§ ?ﬁg?r ngra 2§a88eﬁ W parts 3 are
ormed, | ergét{!aor?%lm% {fidé’arPaéélzgage 8&&?2 %IuaﬁaéPBQE’gQ%B% %%& £lho or

nore article € pac In o

cushi oni ng pag 4 ngé)lsrﬁgy e Oxf?&ﬂg‘géfa&Ef{Qggﬁdresﬁf’ PRELRLN

fRg
protrusion part orne between every adj acent op nrng and one engagi ng

part is formed,dy £oNesid NG.HLyt ¢l c&BﬁPéQQéd"‘Qﬁ&efé%éae% \éeC%frﬂlpar.ts

are present, forned after raising up sald protrusion 5 part I oni ng

perfornmance and, st el ih oba A CUSREOPhAS Padqi hestimeaneai Bl hangous! y be
enhanced, by arranging a protru5|on part in the mdst of said engaging

part, in partiidH ain Wredhefesdi €l ectacberdO0ipackesdehas a pl anar shape and
openi ng of engaging part has a very |long shape. Furthernore, flexibility
and strength of said cushtmmt hon pafl ssiddhestabéetby Ekim hgysui vahhe notch
part 15 in a main body of a cushioning plate 2, as 15 shown in Figs. 2A to
2C and Fi gs. @BA irh@Qgdeeher siorectase shbem proFigss dnandeBensasd
cushioning pad is used as a set of opposing pair, but a shape of said one
set is not né@é§§ﬁ?|ﬂ%ﬁﬁQﬂ§3gaﬁeaam@li@h%fh@tf©ﬁm@¢ mletshi oning pad with

di fferent shape 20 and of different hinge type nay be conbi ned

cor r espondi Qiethef 0F ERrmERY crERE® BT packed. In said cushioning
pad, cushlonlng perfor ce and stren be ad] ustgd by Ianlngtlng a

simlar heat-nelted ski‘h THYEF Bh'a % ?%E@e%fbﬁ providing®a not

not passing through in a heat-melted skin layer in the
surface of a polyolefin foamed plate.
Said bulk and layered resin parts are
15 distributed covering the whole surface of a polyolefiﬂ
foamed plate with said heat-melted skin layer, as
described before, resulting in the presence of said
bulk and layered resin parts also in a hinge part
provided at any place of a polyolefin foamed plate.
20 (4) Cushioning pad
A cushioning pad can be applied to every
cushioning pad requiring a hinge part.
Two typical examples are shown bellow.
(1) L type of cushioning pad
25 This is a cushioning pad to be used between
corrugated board box and an article to be packed by
placing at corners of the article to be packed by

extending in L-shape around a hinge part



25 fioaned plate 11 with no heat-nelted skin |ayer 12 forned. In said
«cushi oni ng pad, convenience in recovery and repeated use can be enhanced by
further 26 reducing a volune in out of use by providing multiple notch
parts in a cushioning plate 2 to obtain expandabl e structure. Fig. 9 shows
a typical exanple of such 5 structure. In this Fig., 101 is a
broken-line-like through notch part pro%?ded in a cushioning plate 2, which
forns at |east.one_pair.of end side 4a.and .4c or 4b .and 4d of two opposing
pairs of end é%525Eggagénﬂd%gpeaﬁ%oﬁgﬁpﬁﬁnépgl@aﬁ‘d}n§1§ﬁbdgjﬁﬁeexanple of
havi ng a notc rt h,sides, wherein, a notch part 101 is provided in
such a way thgyggﬁtOggﬁgggopiéggaggﬁfgnultipIe broken lines crossing a

cushioning plate 2 are gﬁrggggdt§%%grg%t% _nigﬁgiﬁggﬂugkgygﬁ_g ne may be 15

provi ded in orthogonal direction in obfiqu Crossi ng rection to end

sides 4a to 4do1EXPaRshORcQhed BYRREORLRG N L%tﬁgéﬂmﬂélﬁ§@§ﬁi htd.pl,e notch

parts 101, in the direction of arrows |02 so as to w den rotch

parts 101,5proxi €ré WHoext eNsiraReOthareushi anng RIalR 72 iidl sk apriqwor k
fashion to substantially w den planar area, while not in use, said network

is closed agapnoeassiynt patbeier tgknabtvehuagjareénthus REAW Sgerrierr kabl e

vol unme reduction effect in no use. 25 A cushioning plate in an opening 3 is

usual | y di sposeitllebltavinghe paesepnf eohpasi-tiedmnedvelkine lafyea awshitoni ng

pl ate di sposed can be reduced and thus enhance econom cal efficiency,

because an opening 3  27ibtsgbe odncbehspmlihegr pekapraviodesosi tyiooal wi t hout

providing a notch part 101. Furthernore, such an enbodinment is al so

preferabl e asCashobehnpaperioimgheaninnpPEcg§agdnmas fanns agmglcd ebyobémdi ng or

curvi ng ai the central part to nmake w deni ng easy and such a bent

enbodi nent 0 i sPRREGH PH FRySing. URi §. PIOtEESaOpaPeral IFPENE view of a

cushi oni ng pad avin? an fngled notch part 1 as _shown in
n(ioli a

! 01'. 10 Nanel i
Fig. 10, a not¢h’pay € PBriEa2i HPsGRhA éeﬂéymFﬁﬁg%s%kFB LeN&Iparts of
Thereof - and The mocafBgSaf Lt iiengthe, BhefiREHat beka tsafBt it Pnl=4 " br oken

t hereof, and or "‘turving diréctions afe

line and the g;i@pggéﬁigsignt?§§ge%§r%%gggggacggtagrgggpihgﬂeglé%%ushioning

pad of the present invention I'n nore detai P using Exanpl es on
said (1) L type mik&ushboei g1 prd @HQBQZ) eAgag EHiEYE?F@f ogushi oni ng pad

(i nside hinge type and outside hinge 20 type). Density (pf) of a foaned
pl ate useds betwyhisning pad contributes to space saving, and is
suitable to reuse.

In said protrusion part, a foamed plate and a
heat-melted skin layer are arranged in parallel to
support an article to be packed, providing a high

20 cushioning performance.

Since said cushioning pad is manufactured by
cutting a polyolefin foamed plate having a heat-melted
skin layer corresponding to a shape of an article to be
packed, mass production thereof is easy and the same

25 polyolefin foamed plate can respond to various
cushioning pads having different shapes.

Said cushioning pad is described in more

detail using Figs. 2 to 10.



measured, by the foll ow ng nmeasurenent nethod. Measurenent Method for

. Density (pf) of Foaned Pl ate Preparation of nmeasurenent sanple 25 A cubic
sanpl e having a side length of 20 nm (when a thickness of foaned plate is

|l ess than 20 nm the dinmension of a sanple is the thickness X 20 nmm X 20
mm is cut out fromthe central part of cross 28 section of a polyolefin
resin foaned plate. Measurenent met hod & t er nmeasuring a sanple weight W

, | | Vi d t er .immersign 5 nethod to
LS curate Genal tve ol (éﬁgﬁ%%%?"‘Sﬁ%u?gsﬁéégaﬁgfﬁ%%@w& Rg G ehe foll owi ng

equation: p f35 Shl ng Pa and Conparative

Exanpl es 1d3 r?lﬁg@%n%ﬁl%glinﬁngna ﬁpépafd’}?‘\}g n%ﬁp?i&ef;é;m St ef: Foam

dent ' el et PLECEE LS Ao bR GRECd 200t R ol

di mensi ons of 20 ”E'H%(?OQ ”Z%?x(tgé » SWAg B ﬂlﬁ f§_foa dplate. In
é?( I es Suntec” Foam

Conpar at i ve : atr pI'O G from

Asahi Kasei C@Ml&ﬁ%dﬁ@lw e%xgabygen%k%ﬁ Eﬁ‘éb”@w@ @%@ ty of 0.068

g/ cnB8 and nom nal di mensi ons of 10 nmm X 20 2400 was used as a

foamed pl at e.ddpefxanpl &8 4- alﬁégti:@ﬁp@!fathééetgéﬁgﬁb@&al gmo@rn%atonﬁel ted
skin layer was fornmed on a foaned plate using the follow ng skin | ayer

furni shi ng eqpi ptreanga bmslt condétigonsid@5cFkns&oapapahtivig . Exanpl es 3, the
above described "Suntec Foam 15" was used as it is (wthout the treatnent
to furnish a heat-neltebthskhnsl ayshjonbegt padl t edn8ki hohgger skEdenioshi ng
Eaui np ent
two opposing parallel sides of said trapezoid acts as a
10 hinge part in raising up a protrusion part from a
cushioning plate and thus, the cushioning pad is called
as an inside hinge type when said longer side consists
an end side of the opening, and it is called as an
outside hinge type when shorter side consists an end
15 side of opening.
<Inside hinge type cushioning pad>
Figs. 2A to 2C are one embodiment of an
inside hinge type cushioning pad of the present
invention. In Figs. 2A to 2C, 2A is a plane view, 2B
20 1is a I-II cross-section of 2A, and 2C is a I-II cross-
section of 2A when a protrusion part is raised up. In
this Fig., 1 is a cushioning pad of the present
invention, 2 is a cushioning plate, 3 is an opening
part, 4 is an end side of an opening part, 5 is a
25 protrusion part, 6 is a shorter side of a protrusion
part 5, 7 is a notch part, 8 is a longer side of a

protrusion part 5, 9 is a side of a protrusion part 5,

11 is a polyolefin foamed plate, 12 is a heat-melted



w 29 As shown in Fig. 11, this equipnent is equipped with a heating section
b having a heater frane with di nensions of 800 mMmmin width and 1000 mMmin

| engt h above the central part of a horizontal frame a, 5 where 18 units of
rod-like far-infrared heaters (heaters with a dianeter of 12 mm an
effective length of 700 nmm and an out put _of 800 wunit) are fixed at the
bottom part of the heater franme hori zontal | y with their |ongitudinal

di rections bei perpendicul ar to the flow 10 direction cf_the equi pnent at
an interval ofsrﬂ{ggoﬁta@’%(f n(l%%oé”ﬁld b%élaﬁcecaﬁ‘? FPFectidn E’E)”i‘%ljs%%c?wg%}:h a way
that a verticahk dissta t t of 1.2oN rame and the heater is

adj ust abl e. A pai rS tgf R}%?ia\?lgt \re%l%lncs agl%(vr%{ hlzsg édllaéaarrl{a 'er°of 15 100 nm and a

ength of 800 m ol anigianeeoh A8 paLATen J sl lromoolosald

heating section b and a pair of drive ro nme

dal h of i 1 of i | ' f
and a length of w8O@hMIk b sed toofy g%releygﬁlééc%rfse’]‘{oya?ﬁecf‘ Sl a5 pehipg o

said heating section b, are nounted, 2 al I'ow ng up-and- down

moverments of kheek@Hhs1%@dt Batineadlydrolil> gap LAk de Adi dstithedts addition,
cool ing water passes through insidé the drive rolls d at an exit of the
equi pnent to kbkl ktdewasthenkolde suRoes (pdnishow Advldp.inll).  Table 1
Exanpl e 1Exanpl e 2Conpar ati veConparati veExam | e 1Exam | e 2Di st ance bet ween
upper surface dhifeneed ghiatetA606pacanchdhedtrerughmHRassisty driigy of

f oamedpl at e under heater1016422(Heatin tine) (sec)Driving speed of
entrance6, 03. B18tg722andderi trapelze idalniprotruGhprbgtamerd etnmeatt oy

rol | s50. 050. 050. 050 O(mm . Gap between exit rolls40.040. 040 040

O(nm) . . Sur f aceUFEAPEr aRurePeRNE0PE383-1636(1-6566 63miace il & (

C) Representative thicknessof foaned plate before the52. 052. 052. 052. Oheat

t r eat nent lbmwaEQ%QghPBanta’ﬁlec@né§s§PP§laCtthé’lﬁ@ata PReR N tCPISS I8 16. 0( mm)
ca 0 31 Next wi.'&h t?e foameg plates formed with a heat-nelted skin
layer in Exanpl'8s°1995afdC&ofifaFalPfeiBRanpl es 1-2, warpage (my in

| ongi tudi nal and width djr i,ons, .aver.age thickness .of .cell nmenmhrane at
the 5 central part of tg}é g%%%&%f‘é{’@l& a5 idﬁeﬁ'glieélnsl%( TP o HAE resin
part and | aye es| a a haat t skin_l r ured by
the foll ow ngﬁﬁg?%oggﬁeﬁ/hgéﬁ%ﬁeﬁ?agf angbagg’oog)aga g&%ﬁe \&‘E{egst regg%f/i\/l%t h a

heat el ted skphotageiohopaed 20 ABvehygihabe0atmd phahe,r ahbgk figrmng a
heat-nel ted skin | ayer and conpletely cooling to roomtenperature, is

pl aced onlé hparabbéadl tovsakfucthod gorGanednphanelupwanry. iverbntalet

di stance (mm) between the foanmed plate and the horizontal nobunt generated
by 15 war pagevwishneasapedinyéppage3i, nahdngentidianapaditr et isaid 3 omeasur ed at
six or nore points in total including three or nore points at each end of
wi dt h al ong aSi@ngft uarphrddngerirdnlitangfahoserags,vabustisutalscal at ed.
Warpage in width direction is neasured at 20 six or nore points in total

i ncl udi ng t hrdtbrohoPRPPRiRgseReSeAcRT| SR§i PRENAAE énd al ong wi dt h
direction, then an average vglue.is calgugated. Measur.enment of averge

thi ckness of cell menbran®* 3t FRECReREFAI 2paft FoFMEEaked tparezo5dalsanpl e

with a lepgth t in Longi.tudinal .direction at the central part
in wdth %@re%?%%%b% %&?%g dapFEFglP§188tp%8F? ndaﬂﬁgﬁPnga

cross-sectiong| - phot oS, pfLLPR SERLT 8k E§X8rlbﬂger side 8 extended
from end 4, only a foamed plate 11 is cut, while a
heat-melted skin layer 12 is left uncut, and in side 9
connecting ends of shorter side 6 and longer side 8,
25 Dboth of foamed plate 11 and heat-melted skin layer 12
are cut.
Namely, a protrusion part 5 is connected to a

main body of cushioning plate 2 at vicinity of both



32 tihickness direction are taken at ten or nore points at al nost regul ar
intervals. Then a line is drawn at the central part in thickness direction
of each photo in parallel to a skin |layer, to read nunber and thickness 5
of each cell on the line, and thus an average thickness of cell is

determ ned by dividing the total thickness of cells with the nunber of
cell's. Measurement of dimensions of bull® resin part and la~re_red resin

part of heat-nelted in layer, 10 A sanple . with a |ength of about 10 cmin
| ongi t udi nal 8?93cpﬁzﬁoggegﬁglggn@r&FtﬁaﬁtWQ?RMWﬁ%F e oY PR al 4 oaned
plate is cut out, and magnifi.ed %gqto%ugf.% heat - ne tedkgkin | ayer are

taken at ten or more poiht S af%aPrgst FEGHAF IhERYd’s P Sy 15

obser ving t henggheMRbhednski-Adl Bxqh AR Jhesd MINJ &d Aol Qs fraxi mum

t hi ckness, nlnlnun1?ﬁ|ckness and 'T'éeng I"ayered resin par bul k

resin part of jbhgeheatpel gedeski B layelsahe p???%r = éj?ill?lgiél g% b

position where thickness starts to iIncrease m 1 ayere ‘bart to

bul k resinspagt as anBpundar yibet ween | ayered Jiesi narts and hulk yesin
part. Next, a sanple of 100 nﬁ?in IonSi udinaFldirgEtion, 50 mm%%ngdth

direction anduéownmubnfbmH@&n@&ﬁwdkﬁ?cb&%&é%@%l@ukgpﬁﬁn&ﬁgﬁi agye of foaned
25 plates with a heat-nelted skin |ayer forned used in Exanples 1-2 and

Conpar ati ve Exanphdssaid, htabkope@tbysgiavicegtaanotaaisi.n t hi ckness direction
at the center of longitudinal direction in perpendicular to the 33

| ongi t udi nal direction Sbuasrtdskdave phetheatiometokbed $kirenadyer (2 nm
un-notched. The foaned plate was opened at 90 with the heat-nelted skin

| ayer as a hi Ggenpakedi Asi demaip bbtai afaal cuppé oouislyi ediartg Rady & A sanpl e
in Conparative Exanple 3 was notched in the same manner as in Exanple 1,
and a hin§® pRFETCBAsFeE| Alinf Llavsar fdcatski hinggepastt -f oaned body with a

t hi ckness of 2 nmwas fqQrnmed, then the foaned plate was opened simlarly at

90 to obtain a L type 10'BGShRoAPAYCPaBl2ER thelRi Y& Par 5916t PENGPpe
cush oni 9 pags b EEaIPheR 112, p0d. SpTRalLve, Al oo LS UL
12 A and B (A aToRt ¢r6es- DRFi Bas o0l el Ana Kors 13 Y B e Hross
hinge strength, because break of a foamed plate 11 does
15 not influence on a heat-melted skin layer 12 even wheﬁ
said layer 12 is folded outward.
A heat-melted skin layer 12, when folded at a
hinge part, presses a protrusion part 5 in a direction
of a cushioning plate 2 to the original position by
20 restoring force, however, returning of thick end part
of longer side 8, which extends from end part of longer
side 8 to end part of shorter side 6 in reversely
tapered form, to a hollow part 13 is suppressed by a
main body of a Cushioning plate 2 forming side 9, and
25 thus a protrusion part 5 is substantially fixed to a
main body of a cushioning plate 2 in an externally

raised state.

Also in raising up a protrusion part 5, thick



sectiional. view of A), a box (inner dinmension of 90 mMmm X 20 90 mm X 50 mm)
-made of B-flute corrugated board 104 whose two adjacent planes (90 mm X 50
nm) are open is prepared, and open sides of a L type cushioning pad (Suntec
Foam (trade nane)) 105 are fixed to inner surface of the corrugated board
box with a pressure 25 sensitive doubl e-sided adhesive tape (thick type),
which is then nounted on a fixing jig (%%de of wood) 107 with a horizontal
ridge in righ ngl.e,sao.that a _hinge part of the L type cushioning pad is
in contact éﬂgv\??ﬁtt ﬁifsliﬁ&glefoﬁtlglle i dde SPI‘?P&?&I‘?eﬂy%% & ™adh Qeer 1 06.
Then an i npacy i .yen oo _th art _of. the.box jmade of B-fl ut

cor r ugat ed boéFd§b§b¥52882“%a§F%§§ gffngéPPiﬁégﬁaﬂ Qﬁqﬁ¥%§5bﬁéﬁéﬁﬁ?n1ned

wei ght fro”‘aaBB€geEgéggcgg h?kgggéaggsqgﬁgr%% eaCiﬂg€¥§s%ﬁﬁJ g%ﬁ?a hei ght

causing break 1n the a escri I'ngé part. Fromtheé ned

critical weight f£@r Rigak ﬁgyggfEeﬁ89n§eEghEOFQeQW%bw%§dM¥Jn $ fuinge 10

|l ength (5cm, critical break ehergy per unit [ength of hinge-part is

cal cul at eds bagegn@notheokgkbowi Bl 8a¥athngRi o bl 6l <Reak £n ]
(kgf-cmcm - VV&LFF/ 5? ?5 Table 2 beIOM/éﬁoms eacheﬁga ufgngﬁ?¥§gfhe for

L type of cushirepragipadsaid Examphemnaln2ban¢ G@npacakhvyenEramphesel-3. In
this Table, ,um nagnification and content (0) in the colums for resin

parts of heat2nebtedubaysaidhoushtbhekgepadsief cbupls2@ aFdal ayered resin
parts, their magnifications to an average thickness of cell nenbrane and
rati o bet weencdevigteginf fbanbdrpsahepaiit sithesppetiivel flexibahliey2 Thick
pl ate-1ike cushioni ngmaterial before heatThick plate-I|ike cushioning
materi al aftekn@edtastbai REnéndeat heat Roslhegaskiof lhgat- A8l wedh

| ayer War pageCritical Bul kCel | _ Total Thi ckness of bul kThi ckness of break
Mat eri al HensTERPERDF ahee¥xHptkhB¥sresin art pla ered resin art y pLon i

Also after being raised up, a protrusion part
5 and a main body of a cushioning plate 2 can be
restored to original shape by good restoring force of a
foamed plate 11.
15 Furthermore in similar way, a protrusion part
5, once raised up, can be stored in a vacant part 13 to
a less bulky plate-like shape by suitably compressing
or bending a protrusion part 5 or a cushioning plate 2.
Namely, a protrusion part 5 can be raised up
20 from a cushioning plate 2 in packaging work of an
article to be packed, while in storage or
transportation not in use, it can take a less bulky
plate state.
In said cushioning pad 1, raising up of a
25 protrusion part 5 from a cushioning plate 2 or storing
it in a vacant part 13 can be made easy by providing a
notch part 7 in the central part of shorter side 6 of a

protrusion part 5 due to easy bending of said



g - :energythi cknessWdthJudg-(g/cm)(m)(u m/(u m/tudinal (kgf-cnm (

+ di m Cont ent Cont ent (nm) nent (nmagni fi-(magnifi-(nmcm(g)(~)cation)cation)78-3
46/ 35- 211/ Exanpl e

1LDPEO. 02516- 99503669810028. 002. 4-11. 21. 1- 6. 5101- 929/ 42- 267/ Exanpl e
2LDPE0.02516-999853473316CB6.303.1-13.%ij3-8.2Conparative52-234|26-130/LDPE
0. 02516-4951178300013. 80Exanpl e

11.6-7.20.8-4 at i vell4-455/52- 286/ LDPEQ,.02516- 494664365227X51. 60ExX
pl e 23.5-109. o?ggg%é%%\égét%u \?é74-“§9‘?%|?ﬁﬁ|5€r?o%§§3- é&zﬁi@é@@i% %f% 5- 6. gm
W 36 <Engagi -ushi.qoi d_(insi i t i de_hi ,
Lype)s Exavpre B=okE o bRacd B Tkt A S U B ot & ¢

different weighimaagPadsatankPe RACkAYGdent WRLYRES QlgLyshioni ng pads (an
i nside hinge type and an outside hinge type) were forred for ‘each dumy,

fol |l oned by gb¥bRguLtepRa dgr EnlmRagt i &s age : te
durability ofpthe hi nge %gggsgo%ngg?dﬁ%}% gggﬁ?%ﬁi%gqﬁgﬁg%ﬁf%ﬁtﬁg%g#?n
foamed plate As a polyolefin foaned plate, foaned plates formed with a
heat-nmelted skin layer in Exanples 1-2 and Conparative Exanples 1-2 were
used. 15 Dummy Medi um weight 4dtismun 3B16qke, v45Q BRONiR%2amm x | 14 mm Li ght
wei ght dummy . 6.6 kg, 330 nm x 227 nm x 103 nm 20 Cushi noni ng pad
Cushi oni ng padortb{fhatianmedi pactkeygghty domkyofi aai dethicnge tbype, pl anar
shape as shown in Fig. 8A) In the planar shape shown in Fig. 8A a

di mensi on of eackedarsing asctishiionwsngnprinom Exger Bal Z5qdi Wensi ems of
cushioning plate 2 of 469 nmm (right to left direction in the Fig.) x 224 mm
(top to bottoPPHiFeRtVHAY| RheNéENE| §. packreensi basyopippobrasiuelr part 5 of
194 mmin, ]l onger side 8 and | 74 mmin shorter side 37 6, distance between
| onger site 8*Ark® sharkesedi 4dledof FBSHAPRAngt BAte Obefkben 2t woPSonger

sides 8 of protrusion part 5, of 32% nn1agd mﬁgth of oBegiqg_3 (top to

bot t om di rect T oA T n* Y het#F y. § 379194 5CBa8hPBARHgPASd *B1Ef or nedi um

wei ght dumy, i i pe, anar, shape_as_shown_i,n Fig. 8B) In the
pl anar shape %%%%%é?ﬁyg?§$§8%¥ % agkeﬁéﬁgnagf0888ﬁ188r933§ 88% ol | ows:

maxi mum ext er i L10NS_. O LopLng.p i o 10
| ef t directiéﬁﬁ%%g%ﬂ§@§$g.?nxéﬁggég%1 %o%et%ggg?éoggd??ggggéﬁhi%Q?ﬁ% Fig.),
di mensi ons ofuPIWGrasi DhapPars vahnid%abm ip, | gegeLaskdea8rapd;174 mMmin
shorter side 6, distance between |onger side 8 and shorter side 6 of 46 nm
di st ance et weent tuwishosaet Si desrdieédlappreobnuai easpabhihgop136@ nm and
wi dth of opening 3 (top to bottomdirection in the Fig.) of 114 mm

Cushi oni ng path Gridiorn|opemingi ghedilaceyt vatsatlé hangett pper pBanas shape
as shown in Fig. 2A-C) In the planar shape shown in Fig. 2A-C, a 20

di mensi on of FackRPIFINg sPABLf ol | ows: maxi num ext er nal di nensi ons of
cushioning plate 2 of 328 nmm (right to left direction in the Fig.) x 191 nm
(top to bottomdirecti ofS¥althe &iBaFkadenehstbhs sFaprotPusishhpart 5 of
153 mmin | onger, side, 8, and mmin shorter side 25 6, distance between

103
| onger side & AN YNSTtEF 37 RUESDF C3B° IR 3F ancEr BERREENPPAEY BRGer
sides 8 ofg Prabiusi oy parlng LLodSlo T ENg, W dth of opening 3 (top to
bottom direction in 1g.) of 3 i
As is apparent from Fig. 4, a protrusion part
5 is pivoted 90° in raising up from a cushioning plate
2, and a supporting surface of a protrusion part 5,
which holds an article to be packed 51 by contacting,
25 1is cut surface of a cushioning plate 2, and an article
to be packed 51 is supported by arranging a polyolefin
foamed plate 11 and a heat-melted skin layer 12 in

parallel.



38 €Cushipgning pad D (for |ight weight dummy, outside hinge type, planar

. shape as shown in Fig. 3) In the planar shape shown in Fig. 3, a dinension
of each part is as follows: maxi numexternal 5 dinensions of cushioning
plate 2 of 328 mm (right to left direction inthe Fig.) x 191 nm (top to
bottomdirection in the Fig.), dinmensions of protrusion part 5 of 153 nmin
| onger side 8 and 103 nmin shorter sidé 6, distance between |onger side 8
and shorter side 6 of 10 38 mm distance between two | onger sides 8 of
protrusion part 5 of 151 %M YhdSHidtFH a%%e%?n@hgr??BpsﬁgebétPénﬁdirection

inthe Fig.) of t103 mm Dart 1 npact tgst Each of the cush%oni ng pads A-D
was prepar ed,PAB-EHYEYE Pt 1 CPAGEHRI shbh # nCEFGs. 265 8ABSE, packaged

0201, 1S 71807 1056) AN A GpBEaIT ] BRee e ohE TG 50 Bl ACERESFS! | ow ng
order. (1) Dri%?f){:&ékgaﬂéf 0 %ﬁ%ﬁétIﬁff%ﬁei’%&Qﬂér‘i‘iﬂ?i&%b?ﬂaﬁ@ef gped

downward (2) ppi Nng W th eac e ridges cons € cor ner

dropped i ahgye,dd) Beingrdared doyrward ohd & hg.order) pbgsherper ridge

first, followmng the rest (3) Dropping wth each of six surfaces being

faced 25 downvafdr i 1p thea @I d@5p Ot IhYNn(PNey Sk deosHEfasea Met Dithe
cushi oni ng pad engaged), left (another side surface with the cushioni ng pad

engaged), frafe Jdoed,tibodkosmangs topcssii@cesy pBcé4), Repeatisag above
procedure (3) five tinmes. Evaluation For each of cushioning pads, easiness
in raising thxtpotaustancpard {lHgahdepiticedesin phend gekéestandi ng
property of the raised protrusion part(organoleptic test) were first

eval uat ed, theh a Heoaboveothtop tesarsd (d)heat (g lwed eshenf bayed 18.eval uate
durability of a hinge part of each cushioning pad after the test, according
to the fdld oW rde dringatt ¥R ashpsninevwesdty damaged hinge part: O

| ength of broken hinge part is less than 1/2 of original |ength of hinge
part X length of broként$ingth pai t3G sShrxw ?ré%serﬁq’%‘%lf?ﬁ@to@fo‘?ﬁgi nal |ength

of hinge part. 15 The results of this test are sho in Table 3. Tabl e 3,
Darragegstgteodjftsrﬁq?gg‘ldbﬁ tiWedr%‘bsqu%rt”b‘? Eb%‘gk%ge%%@rﬁ%ﬂjbl e 1Exanpl e

2o L e FAL S B S 1 S o s AR AR o
APPLI CABI LI TY;sed as in Figs. 2A to 2C for the same parts and 21 is
15 one embodiment of a cushioning pad of the present |
invention and 22 is an opening.

As shown in Figs. 3A to 3C, in this outside
hinge type, contrary to inside hinge type, shorter side
6 of a protrusion part 5 composes end side of an

20 opening 3.

In this embodiment, shorter side 6 1is
coincident with end side of an opening 3, however, in
the present invention, as shown in Fig. 8B, it is
enough that at least central part of shorter side 6

25 composes end of an opening 3. On the other hand, also
in a protrusion part 5 of the present embodiment,

longer side 8 of a protrusion part 5 acts as a hinge

part. Therefore, in a cushioning plate 2, a foamed



As descri.bed above, the present invention can provide a cushioning materi al
-made of a polyolefin foamed plate having a heat-nelted skin layer at the 5
surface thereof and a hinge part forned by a notch not passing through said
skin layer, and a cushioning pad that has no warpage in said foanmed plate
and superior strength in said hinge part, and is easy to produce, usable
repeatedly and superior in cushioning 1@2perfornance. The present invention

can provide the_fall.owi_ng renarkabl e effects, in partjcular, in the cases
of the above. BEEER; 6@dain%‘siadé‘e§‘§d ts%%esq‘rﬁ%dé‘ﬁfpe]é a5 (B9t tidk t he
protrusion part LS e by rai.si it framthe cushioni | at e only when
an article toageapgcqf’%%d % )séuf)cac nagrlg)cﬁl,geé:ndsﬁ (I;ét’hé)rnsjﬁfasae %%]"gecgr%]t?%i on part
can be storedqwy thi h ushi.oni,n l,.at e, ace savi can be attained in
packagi ng wor%, rsltgorlazlalltgl:jze(3(1;11(rc\1]1d%2 %%Fe;%\seggfetdgtslko%% of e 1(?88 |ghh€?tﬁtg pad, and
also an efficlpgpgy.in repeated use can be inproved. (2) Since said
protrusion part can be substantially fixed to a main body of the cushi oning

plate whensthe protrusi 9Repalrbres balseed iRmHRRAAKANI 25 MO 19 BA5Y
simlarly as in the case of conventional one-piece nnldéd cushi oni ng pad,
because sai d prot aHsuaBupahbadioas1feld FRMe dukidRg 1br aRsRYHR oy of 4 he
packaged body. 42 (3) Since the cushioning pad is manufactured by cutting
a foanmed bodycant heauheat zeel ted askiingeayerrtf goredonipireeaidie manuf act ur ed
quickly and in a large scale by using punching or the like. In addition,
the 5 cushi onflagopadtiéan bedpbewidded,qai ekloy ratsilbawpaast 5 Hecausesdde sane
cushioning plate can be used for cushioning pads having different shapes,
and the cushi BRi A§OBad eumhéasiing pdspend by aidesiigy GWangendFaisher,
various nanagi ng works such as confirmation of 10 anount thereof are easy.
(4) Sincel?he?RuSRFBnFAGSEAdUPsPEBEREELBY Rarbafed Shedpraict i na Weemtntnel t ed
skin layer, and an_article to be packed is supported by both of the

cushi oni ng pa@aﬁﬁdlshe ﬁ@afgﬁéﬁgegpsﬁFﬁtFaQéraaPF@ﬁéHSIQHiﬁaﬁﬁréhlel, it.
can provide a_hj cushioni.ng pertormngce firmy praotect the article to
be packed. Inséﬁg??Fg ,lgihégsa %%iﬁﬁe?EOrkglgkaPP%F Egsﬁpaﬁiﬁﬁdﬁa&”%an be
used to obtai S CHSRhi-oni pace saving of the

cushi oni ng pagoé ﬁrb§5§8 gt?gi%e@?oggp%%ég?ngguéhsggiﬁﬁpgégnggaﬁ@b and
strength of axhhAge Baay 5@nab@u§a§bmnadw§£@dszoﬁlgbgalggysﬁ‘a'ee@t,' ng each
t hi ckness, expansion ratio or the |ike of foaned body and heat-nel'ted skin
| ayer. |nigonshdstlens thespagsentlgushikeni B Ragdrearubec’5phref er ably used,
in particular, for packaging of an easily danageable article to be packed,
an article toabeapackedywfhaachehygnivwgghiater 2i.n di stribution route under
severe conditions. 43 CLAIMS 1. A cushioning pad conprising a polyolefin
f oamed pl ate havi ng a hdasonieht ediskfaskaybendinghefwhopbeosunktaoa with a

hi nge part being formed by providing a notch not passing through the
heat - mel t ed sR#Rt|2ayed hfePedn sasd ReaforBinedaskphchaperti § éonposed of

a bulk resin fart and a. single gr a glurallty of layered resin parts bonded
to said bul k }é%iﬂe%?%lr%gm 9ti ANBRF&FI 8198 0%a &0Ff hRBSoFad&iaIpsPyol ef i n

f d pl i Lew . ti ir dj cul di ti toth
surface of sal 0 poTyot oF tHoF el BFAtEUARd SaFH BuPKCPESi Aopdrt and
layered resin parts) arg,gdistiybuLed; fhepughayloLibg.nbol e surbage;of said

t sal

pol yol efin foanmed plate; an e whol'e surface o 'poFyS ef''n*foaned

pl ate presents; @, UREVEHNESS i d eskn t e sin
part(s). 2. Théggushioningébaga?ﬁégcgggggﬁgeégj?ﬁ§glg?§?£F§§§érg?%%a
density of saj depwdy@l BdbhgetoaiBd 9l BLEohEst BEsGENLE BbwPAGt whbgreof is
0.010 to 0.050 g/cnB. 3. The cushioning pad in accordance with claim1 or
claim2, whereasiar}hbgkpessioingaad pobyohgf?n {pasedrpbatgits 15 to 100
mm 4. The cushioning pad in accordance with any one of clainms 1 to 3,
wher ei n s2% d botyet efide f danBdopbatesisnnpaet 06 atl omedenghtyspakyethyl ene
(LDPE). 5. The cushioning pad in accordance with any one 44 of clainms 1
to 4, whereintkaildipol ydledi nasosnednpiatBigs 8B, ewhendedthoansd pEat e.

shorter side 6 extend to outside of end side of an

opening 3, raising up and storage work of a protrusion
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. engaging with an article to be packed therein by neans of the foll ow ng
procedures: formng at |east one rectangul ar openi ng passing through in a
t hi ckness direction in the polyolefin foaned plate; form ng a protrusions)
in a parallel plane to the polyolefin foanmed plate, by cutting the

pol yolefin foanmed plate in a shape of apezoi d, wherein each trapezoid is
i n contact vvitgron k%)fcg é)aier of opggsigg Si de; of _said gpgnitn and at

| east the cerktFar partCOrea"tohgeY SPGLTBP & SHEPFAPCSi d& OF 8%8519 ng two
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5 Trapezoidal planar shape of a protrusion part
in a cushioning pad of the present invention is not
limited as long as it is a shape with decreasing length
in a direction parallel to said longer side from longer
side end toward shorter side end, and may includes, in

10 addition to a trapezoid with linear side 9, as shown in
Figs. 2A to 2C and 3A to 3C, side 9 composition
combined with linear lines with different slopes, as
shown in Figs. 8A and 8B and one with curved side 9.

In these inside and outside hinge type

15 cushioning pads, as shown in Figs. 2A to 2C and Figs.
3A to 3C, a protrusion part 5 is formed fundamentally
in contact with an opposing pair of end side 4 of aﬁ
opening 3, and a shape of an opposing protrusion part 5
is not necessarily the same. Combination of an inside

20 hinge type of Figs. 2A to 2C and an outside hinge type
of Figs. 3A to 3C may be possible.

Furthermore in said cushioning pad, the
number of an opening 3 is not limited to one, and such
embodiments are suitably adopted that two or more

25 opening parts 3 are formed, wherein a protrusion part 5
is formed at each opening and two or more articles to
be packed are packaged in one-piece by a pair of

cushioning pad; two or more openings are formed,
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10 packed has a planar shape and opening of engaging part
has a very long shape.

Furthermore, flexibility and strength of said
cushioning pad is adjustable by forming suitable notch
part 15 in a main body of a cushioning plate 2, as

15 shown in Figs. 2A to 2C and Figs. 3A to 3C.

Furthermore, as shown in Figs. 4 and 5, said
cushioning pad is used as a set of opposing pair, but a
shape of said one set is not necessarily the same and
combination of a cushioning pad with different shape

20 and of different hinge type may be combined
corresponding to a shape of an article to be packed.

In said cushioning pad, cushioning
performance and strength can be adjusted by laminating
a similar heat-melted skin layer on a surface of a

25 foamed plate 11 with no heat-melted skin layer 12
formed.

In said cushioning pad, convenience in

recovery and repeated use can be enhanced by further
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110%v& () -! Déhrough notch part provided in a cushioning plate 2,
which forms at least one pair of end side 4a and 4c or
4b and 4d of two opposing pairs of end sides 4a to 4d
of an opening 3.

10 Fig. 9 shows an example of having a notch
part at both sides, wherein, a notch part 101 is
provided in such a way that cut parts of adjacent
multiple broken lines crossing a cushioning plate 2 are
arranged alternately, but said broken line may be

15 provided in orthogonal direction or in obliquely
crossing direction to end sides 4a to 4d.

Expansion of a cushioning plate 2 with these
multiple notch parts 101, in the direction of arrows
102 and 103 so as to widen notch parts 101, provides

20 extension of a cushioning plate 2 in a network fashion
to substantially widen planar area, while not in use,
said network is closed again easily to the original
volume and thus provides remarkable volume reduction
effect in no use.

25 A cushioning plate in an opening 3 is usually
disposed, but in the present composition, volume of a
cushioning plate disposed can be reduced and thus

enhance economical efficiency, because an opening 3
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5 angle by bending or curving at the central part to make

widening easy and such a bent embodiment is shown in
Fig. 10.

Fig. 10 is a partial plane view of a
cushioning pad having an angled notch part 101'.

10 Namely, as shown in Fig. 10, a notch part
101" is formed in such a way that solid line parts of
said broken line are made convex, bent or curved at the
central parts thereof, and the bending or curving
directions are the same within a broken line and the

* 15 opposite to those in the adjacent broken line.
A cushioning pad of the present invention is
described in more detail using Examples on said (1) L
type of cushioning pad and (2) engaging type of
cushioning pad (inside hinge type and outside hinge

20 type).

Density (0 f) of a foamed plate used below is
measured by the following measurement method.
Measurement Method for Density (pf) of Foamed Plate

Preparation of measurement sample

25 A cubic sample having a side length of 20 mm
(when a thickness of foamed plate is less than 20 mm,
the dimension of a sample is the thickness X 20 mm X

20 mm) is cut out from the central part of cross-
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() - Kasei Corp. [foamed body of low density polyethylene
(LDPE) having a density of 0.025 g/cm’® and nominal
dimensions of 50 mm X 600 mm X 2400 mm], was used as a
15 foamed plate.
In Comparative Examples 3, "Suntec Foam 15",
a trade name of product from Asahi Kasei Corp. [low
density polyethylene (LDPE) having a density of 0.068
g/cm’ and nominal dimensions of 50 mm X 510 mm X
20 2400 mm), was used as a foamed plate.
In Examples 1-2 and Comparative Examples 1-2,
a heat-melted skin layer was formed on a foamed plate
using the following skin layer furnishing equipment and
conditions.
25 In Comparative Examples 3, the above-
described "Suntec Foam 15" was used as it is (without

the treatment to furnish a heat-melted skin layer) .

Heat-mel i Furnishin ipment
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W of 700 mm and an output of 800 w/unit) are fixed at the
bottom part of the heater frame horizontally with their
longitudinal directions being perpendicular to the flow
10 direction of the equipment at an interval of about 50
mm, and the heating section b is set in such a way that
a vertical distance between the horizontal frame and
the heater is adjustable.
A pair of drive rolls ¢ (with a diameter of
15 100 mm and a length of 800 mm) at an entrance of the |
equipment just in front of said heating section b and a
pair of drive rolls d (with a diameter of 100 mm and a
length of 800 mm) at an exit of the equipment at a
close behind of said heating section b, are mounted,
20 respectively, allowing up-and-down movements of the
rolls so that each roll gap can be adjusted. In
addition, cooling water passes through inside the drive

rolls d at an exit of the equipment to chill down the

roll surfaces (not shown in Fig. 11).
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Measurement of average thickness of cell membrane at

n

25 A sample with a length of about 10 cm in
longitudinal direction at the central part in width
direction of a foamed plate is cut out, and magnified

cross-sectional photos of the central layer in
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almost regular intervals. Then a line is drawn at the
central part in thickness direction of each photo in
parallel to a skin layer, to read number and thickness

5 of each cell on the line, and thus an average thickness
of cell is determined by dividing the total thickness
of cells with the number of cells.
n i i f bulk r
r e in

10 A sample with a length of about 10 cm in
longitudinal direction at the central part in width
direction of a foamed plate is cut out, and magnified
photos of a heat-melted skin layer are taken at ten or
more points at almost regular intervals. Then, by

15 observing the heat-melted skin layer on these magnified
photos, maximum thickness, minimum thickness and length
of layered resin part and bulk resin part of the heat-
melted skin layer are measured, by defining a position
where thickness starts to increase from layered resin

20 part to bulk resin part as a boundary between layered
resin part and bulk resin part.

Next, a sample of 100 mm in longitudinal
direction, 50 mm in width direction and 40 mm in
thickness direction was cut out from each of foamed

25 plates with a heat-melted skin layer formed used in
Examples 1-2 and Comparative Examples 1-2, followed by

giving a notch in thickness direction at the center of

longitudinal direction in perpendicular to the



1109%& () - 1109%B& ()-  1109%& ()-nR6T84° 110%& ()--° }lO%S&T()--‘\
‘110@5&T(j--‘ 1109%0& ()--Y QUR $$'\*T- 1t X<4™° 110%& () - 1;0@5&T()-
110%& () - 110%& ()- 110%& ()- 110%& ()- 110%5&'()-JN2tX<4
1109%& () - 1109%& ()-Y QVR $$'\*T-1" 110%& ()-° 110%5&'(2-hH,4 .
1109%& () - 1109%B& ()-  1109%& ()-° 110%& ()-° 110%5&f()- 110%5&f()-
110%& ()-0S34" " 110%& () - 110@5&T()-33110@5&T()- 110@5&T()é
1 _‘ 0 1 _‘ 0 1 - AN 0 1 _‘ 110%I _‘
iigggi.gg_\ 1%gé%§tg%ina£1%f§%c%%onn@%P%%ﬁto :géé%&ége heat—melégd
skin layer (2 mm) un-notched. The foamed plate was
opened at 90° with the heat-melted skin layer as a
hinge part inside, to obtain a L type cushioning pad.

5 A sample in Comparative Example 3 was notched
in the same manner as in Example 1, and a hinge part
consisting of a surface skin layer of foamed body with
a thickness of 2 mm was formed, then the foamed plate
was opened similarly at 90° to obtain a L type

10 cushioning pad.

On the hinge parts of L type cushioning pads
in Examples 1-2 and Comparative Examples 1-3, ultimate
break energies (kgf-cm/cm) were determined by the
following method.

15 Measurement method of critical break energy (kgf-cm/cm)
of hinge part

As shown in Figs. 12 A and B (A is a front

cross-sectional view and B is a I-I line cross-
sectional view of A), a box (inner dimension of 90 mm X
20 90 mm X 50 mm) made of B-flute corrugated board 104
whose two adjacent planes (90 mm X 50 mm) are open is
prepared, and open sides of a L type cushioning pad
(Suntec Foam (trade name)) 105 are fixed to inner
surface of the corrugated board box with a pressure-
25 sensitive double-sided adhesive tape (thick type),
which is then mounted on a fixing jig (made of wood)
107 with a horizontal ridge in right angle so that a

hinge part of the L type cushioning pad is in contact
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Then an impact is given on the top part of

the box made of B-flute corrugated board by free

5 falling of a falling ball with a predetermined weight
from a predetermined height, to determine critical
weight and height causing break in the above-described
hinge part. From the thus obtained critical weight for
break (W kgf) and height (h cm), as well as hinge

10 length (5cm), critical break energy per unit length of
hinge part is calculated based on the following
equation:

Critical break energy (kgf-cm/cm) = W X H /

15 Table 2 below shows each measurement value
for L type of cushioning pads in Examples 1-2 and
Comparative Examples 1-3. In this Table, pum,
magnification and content (%) in the columns for resin
parts of heat-melted layer show, thicknesses of bulk

20 and layered resin parts, their magnifications to an
average thickness of cell membrane and ratio between

lengths of both resin parts, respectively.
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Example 3
Using two types of medium to light weight
5 dummies with different weight as pads to be packaged,
two types of cushioning pads (an inside hinge type and
an outside hinge type) were formed for each dummy,
followed by giving repeated dart impact as a packaged
state to evaluate durability of the hinge parts of said
10 cushioning pads.
Polvolefin foamed plate
As a polyolefin foamed plate, foamed plates
formed with a heat-melted skin layer in Examples 1-2
and Comparative Examples 1-2 were used.
15 Dummy
Medium weight dummy: 12.6 kg, 450 mm x 252 mm
x 114 mm
Light weight dummy : 6.6 kg, 330 mm x 227 mm
®x 103 mm
20 Cushioning pad
Cushioning pad A (for a medium weight dummy, inside
hinge type, planar shape as shown in Fig. 8A)
In the planar shape shown in Fig. 8A, a
dimension of each part is as follows: maximum external
25 dimensions of cushioning plate 2 of 469 mm (right to
left direction in the Fig.) x 224 mm (top to bottom
direction in the Fig.), dimensions of protrusion part 5

of 194 mm in longer side 8 and 174 mm in shorter side
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46 mm, distance between two longer sides 8 of

protrusion part 5 of 220 mm and width of opening 3 (top

to bottom direction in the Fig.) of 114 mm.

5 Cushioning pad B (for medium weight dummy, outside

hinge type, planar shape as shown in Fig. 8B)

In the planar shape shown in Fig. 8B, a
dimension of each part is as follows: maximum external
dimensions of cushioning plate 2 of 469 mm (right to

10 left direction in the Fig.) x 224 mm (top to bottom
direction in the Fig.), dimensions of protrusion part 5
of 194 mm in longer side 8 and 174 mm in shorter side
6, distance between longer side 8 and shorter side 6 of
46 mm, distance between two shorter sides 6 of

15 protrusion part 5 of 260 mm and width of opening 3 (tép
to bottom direction in the Fig.) of 114 mm.

Cushioning pad C (for light weight dummy, outside hinge
type, planar shape as shown in Fig. 2A-C)

In the planar shape shown in Fig. 2A-C, a

20 dimension of each part is as follows: maximum external
dimensions of cushioning plate 2 of 328 mm (right to
left direction in the Fig.) x 191 mm (top to bottom
direction in the Fig.), dimensions of protrusion part 5
of 153 mm in longer side 8 and 103 mm in shorter side

25 6, distance between longer side 8 and shorter side 6 of
38 mm, distance between two longer sides 8 of

protrusion part 5 of 127 mm and width of opening 3 (top

to bottom direction in the Fig.) of 103 mm.
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type, planar shape as shown in Fig. 3)
In the planar shape shown in Fig. 3, a
dimension of each part is as follows: maximum external
5 dimensions of cushioning plate 2 of 328 mm (right to
left direction in the Fig.) x 191 mm (top to bottom
direction in the Fig.), dimensions of protrusion part 5
of 153 mm in longer side 8 and 103 mm in shorter side
6, distance between longer side 8 and shorter side 6 of
10 38 mm, distance between two longer sides 8 of
protrusion part 5 of 151 mm and width of opening 3 (top
to bottom direction in the Fig.) of 103 mm.
Dart impact test
Each of the cushioning pads A-D was prepared,
15 engaged with a dummy as shown in Figs. 6 and 7,
packaged in an outer case (A -flute corrugated board in
accordance with JIS model 0201, JIS Z1507-1989) and
dropped from a height of 60 cm in the following order.
(1) Dropping with one corner of a bottom surface being
20 faced downward
(2) Dropping with each of three ridges consisting the
corner dropped in above (1) being faced downward, in
the order of shorter ridge first, following the rest
(3) Dropping with each of six surfaces being faced
25 downward in the order of right (one side surface with
the cushioning pad engaged), left (another side surface
with the cushioning pad engaged), front, rear, bottom

and top surfaces
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For each of cushioning pads, easiness in

raising the protrusion part (organoleptic test) and
self-standing property of the raised protrusion
part (organoleptic test) were first evaluated, then the
above drop tests (1) to (4) were performed to evaluate
durability of a hinge part of each cushioning pad after
the test, according to the following criteria at the
most severely damaged hinge part:
O: length of broken hinge part is less than 1/2 of

original length of hinge part
X: length of broken hinge part is not less than 1/2

of original length of hinge part.

The results of this test are shown in Table



) o
1 ML
-iopz{|
& ()
T 110%
] )_
()-" 110%& (
&I
T 110%
& ()-
T 110%
Y &u ()._
110%b

P4’
-1}~
& ()-|
 110%

-1

AR

R $3

11096& ()-Y Q

& ()-

1109

& ()-

. 1109%

& ()--
"~ 110%¢ |

&'()_o & ()- 0/(5&.()_-\
R 110%5‘ L 0 "
() - o 1o o

e Ti0%se ()
\ 110%SEVR 3N 110%§§&T(?')-‘ 1109%

%&'()‘&-()-Y 0958 () 110 i ).
- 110 06a () 1110%84(1“4\ 0¥
110(.;;22' ()- R_2|_|4P 110?/((55‘_tp_|_110%&l 2
it P 11096 )< to]
110%5&T()-‘ 11096& (
110%5&|()_
11096

%gC\l
-
'O-l—’(D OO
O{UHOO
a5
)
%
7|5
Va4
UU
[§s]
alo
-
Q—lm O
Oﬁr&xxx
0|5 8
me
SR
“OLIJ
alo
2
T | o ]
gl g .
s Fle]le
: ¥
18]
e
)]
o
S
gm Ol1010
53 lo
=
ol
ol X :
46)) MmO
< s
1R
: a1 &l 8
: o ol o
: el e
; OCH'H
C'Hcc
\ -HC:OO
o C:Or"l-r—l
| O'HJ:;:
: -HFC:U)U)
: Qm:‘.’:’
q : | i
: 51618
a O




110%& ()- 110%& ()-Y QVR $$'\*T-1gHA" 110%& () 110%& ()-° 110%& ()-
C11098& () - 1109%B& ()- 110%& ()- 110%& ()-BEA” 110%& ()-Y QVR

$$'\*T-1° 110%& ()- 1109%& ()- 1109%& ()-pT4 110 110%& () -
1109%0& () - 1109%6& ()-  1109%& ()- 110%& ()- 110%& ()- 110%& () -
tpT4" 110 110%& ()-  110%& ()- 1109%& ()-° 110%& ()-° 110%& ()-°
11096& ()-" 1109%& ()-j N2pT4’ 17 1109%&L)-'" 1109%& ()-° 1109%& ()-°
1109%& () - Y INDUSTRIAL APPLICABILITY

As described above, the present invention can
provide a cushioning material made of a polyolefin
foamed plate having a heat-melted skin layer at the

5 surface thereof and a hinge part formed by a notch not
passing through said skin layer, and a cushioning pad
that has no warpage in said foamed plate and superior
strength in said hinge part, and is easy to produce,
usable repeatedly and superior in cushioning

10 performance.

The present invention can provide the
following remarkable effects, in particular, in the
cases of the above-described inside and outside hinge
types.

15 (1) Since the protrusion part is made by raising
it from the cushioning plate only when an article to be
packed is packaged, and in other case said protrusion
part can be stored within the cushioning plate, space
saving can be attained in packaging work, storage and

20 transportation of the cushioning pad, and also an
efficiency in repeated use can be improved.

(2) Since said protrusion part can be
substantially fixed to a main body of the cushioning
plate when the protrusion part is raised up, packaging

25 work is easy similarly as in the case of conventional
one-piece molded cushioning pad, because said

protrusion part does not move during transportation of

the packaged body.
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cutting a foamed body with a heat-melted skin layer
formed, it can be manufactured quickly and in a large
scale by using punching or the like. 1In addition, the
5 cushioning pad can be provided gquickly at low cost,
because the same cushioning plate can be used for
cushioning pads having different shapes, and the
cushioning pad can easily respond to a design change.
Further, various managing works such as confirmation of
10 amount thereof are easy.
(4) Since the cushioning pad is formed by a
foamed body with a heat-melted skin layer, and an
article to be packed is supported by both of the
cushioning pad and the heat-melted skin layer aligned
15 1in parallel, it can provide a high cushioning
performance to firmly protect the article to be packed.
In addition, since a thinner or a smaller cushioning
pad can be used to obtain the same cushioning
performance, space saving of the cushioning pad can be
20 attained. Further, a cushioning performance and
strength of a hinge part can be easily adjusted by
suitably selecting each thickness, expansion ratio or
the like of foamed body and heat-melted skin layer. In
conclusion, the present cushioning pad can be
25 preferably used, in particular, for packaging of an
easily damageable article to be packed, an article to

be packed with a heavy weight, or in distribution route

under severe conditions.
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said heat-melted skin layer is composed of a
bulk resin part and a single or a plurality of layered
resin parts bonded to said bulk resin part roughly in
parallel to a surface of said polyolefin foamed plate
in viewing a cross section in a perpendicular direction
to the surface of said polyolefin foamed plate, and
said bulk resin part and layered resin part(s) are
distributed throughout the whole surface of said
polyolefin foamed plate; and

the whole surface of said polyolefin foamed
plate presents an unevenness by said bulk resin part
and layered resin part(s).
2. The cushioning pad in accordance with claim
1, wherein a density of said polyolefin foamed plate in
the central part thereof is 0.010 to 0.050 g/cm’.
3. The cushioning pad in accordance with claim 1
or claim 2, wherein a thickness of said polyoclefin
foamed plate is 15 to 100 mm.
4. The cushioning pad in accordance with any one
of claims 1 to 3, wherein said polyolefin foamed plate

is made of a low density polyethylene (LDPE).

5. The cushioning pad in accordance with any one
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of claims 1 to 5 for engaging with an article to be

packed therein by means of the following procedures:

forming at least one rectangular opening
passing through in a thickness direction in the
polyolefin foamed plate;

forming a protrusion(s) in a parallel plane
to the polyolefin foamed plate, by cutting the
polyolefin foamed plate in a shape of trapezoid,
wherein each trapezoid is in contact with one of a pair
of opposing sides of said opening and at least the
central part of a longer side or a shorter side of
opposing two parallel sides thereof constitutes a side
of the opening, leaving a heat-melted skin layer in the
vicinity of at least both end parts of the longer side
uncut;

raising said protrusion(s) onto the heat-
melted skin layer of the cushioning pad by pivoting
said protrusion(s) around said hinge part as a pivoting
axlis, using the heat-melted skin layer remaining uncut.
as the hinge part;

engaging an article to be packed to an
engaging part composed of at least a vacant part in the
polyolefin foamed plate formed by pivoting said
protrusion(s) and said opening adjacent to said vacant

part.
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provided in such a manner that ends of each cut line of
the adjacent dashed lines are arranged alternately.
8. The cushioning pad in accordance with claim
7, wherein said notched parts are formed in such a
manner that solid line parts of said dashed line are
convex bent or curved at the central parts thereof, and
bending or curving directions are the same within a

dashed line and opposite to those in an adjacent dashed

line.



