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TITLE OF THE INVENTION | | : . 30 ‘EC mj

EXPANDED RESIN BEADS

BACKGROUND OF THE INVENTION

The present invention relates to expanded resin beads.
Particule¥ly, the present invention relates to expanded resin
beads having excellent fusion-bonding properties, therefore
capable of lowering the molding temperature in production of-
in-molded articles and also capable of proﬁiding the molded
.pfoducts having excellent mechanical and thermal preperties.

Expanded resin beads are used widely as molding material
for a varlety of molded products such as insulators,
eushlonlngs, cores, etc., because these resin beads are
capable of assuming any desired shape and also low in heat
conductivity due to their closed-cell structure. As
thermoplastic resin constituting these expanded resin beads,
polyethylene, polypropylene, polystyrene and the.like are
usually used.

In case where a high-melting point resin such as

polypropylene-based resin is used for the expanded resin beads,

however, high-pressure steam of over 2 kg/cm?G (Gauge) is
required for providing a pressure needed for eonducting
fusion-bonding of the expanded resin beads to each other
during in-mold operations because the melting point of the
said type of resin is usuallylnot less than 135°C. The above

molding condition causes the disadvantages such as increased
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molding cost and prolonged molding cycle. Also, in the case
of the expanded resin beads composed of é high-melting.point
resin such as mentioned above, a mélding machine of high
clamping pressure equipped'with a high—pressure steam control
_system is required because the said typé of resin beadé are
incapable of molding with an in—mdld expansion'molding machine
for expanded polystyrene which is now popularly used in the
art.

On the other hand, polyethylene type resins, have an
advantages in which the steam pressure required for mutual

fusion-bonding of the expanded resin beads can be low (below 2

kg/cm2G) because the meltiﬁg point of the polyethylene type of -
resins is low (below 125°C), and in which a molding machiﬁe'
for expanded polystyrene can be used with substantially no
need of changing its specification. However, the expansioﬁ
molded products of the polyetﬁylene type resiﬁs are low in
heat resistance because of low melting point of such.resins,
and especially the highly expanded molded articles are small
in energy absorbing capacity. Therefore, practical |
applicatibn of thé.expansion molded products made from the
polyethylene type resin has been limited td low—expansioﬁ uses,
and there is a disadvéntaée of these products in comparison
with the'expansion_molded articles made of other thermoplastic
resins.

As a.result of the present inventors' earnest studies to

solve the above problems, it has beeh found that the expansion
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molded articles are phenomenally improved in mechanical and
thermal properties by using expanded resin beads which
comprise a core comprising a specific resin, the said core
being in an expanded state, and a coat comprising a specific
polymer, the said coat being in a substantially non—expaﬁded
~ state. The present invention has been attained on the basis

of the above finding.

SUMMAR? QF THE INVENTION

An object of the present invention is to_provide
expanded resin beads which are capable of providing a molding
products having thé.same'properties as obtained by other
expansion molding articles, and having high heat resistance
when the molding products is produced by using a molding
machine of low clamping pressure.

To accomplish the aim, in an aspect of the present
invention, there is provided an expanded reéin bead
comprising:

a core which comprises a crystalline thermoplastic resin
and is in an expanded state, and

a coat which comprises an ethylene-based polymer which
is lower ih melﬁing point than said thermoplastic resin or
shows substantially no melting point, and which coat is in a -

substantially unexpanded state.
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DETATLED DESCRIPTION OF THE ]_INVENTION

_ The present invention is explained in more detail below.

The expanded resin bead according to the present

invention has a composite structure comprising a core and a
coat thereon. The core coﬁprises.é crystalline thermoplastic -
resin. Examples of the crystalline thermoplastic resins
usabie for the core include polyprbpylene-based resins,
polybuteneébased.resins, polymethylpentene-based resins,
polyester-based resiné, polyamide-based resins, fluorine-based
resins, and crystalline styrene-based resins. Among them,

propylene homopolymer or random or block copolymers of

propylene and a-olefins other than propylene.

The coat comprises an ethylene-based polymer which is
" lower in melting point than the said crystalline thermoplastic
resin or shows substantially no melting point. Examples of
.such low-melting point ethylene-based polymers include high-
pressure—processed 1ow—dehsity-polyethylenes, linear low-
density polyethylenes, linear ultralow-density polyethylenes,
and copolymers of ethylene and vinyl acetate, unsaturated
carboxylic acid esters, unsaturated carboxylié aqids, vinyl
alcohol or the like. |

Examples of the said ethylene-based polymers showing
substantially no melting ﬁoint include.;ubbers and elastomers
such as ethylene propyléne rubber, ethylene propylene diene
rubber, ethylene acryiic'fubber, chlorinated polyethylene |

rubber and chlorosulfonated polyethylene rubber. These
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~ethylene-based polymers may be uséd either singly or as a
mixture'of two or more of them:

As the above ethylene—baséd polymers, high-pressure-
processed low-density polyethylenes, linear lbw—density
polyethyvlenes and linear ultralow-density polyethylénes are
preferred; Among them, linear low-density polyethylenes and
linear ultralow-density polyethylenes polymerized by using a
metallocene catalyst are especially preferred. In-the present
invention, an ethylene—baSed_polymer composition comprising an
ethylene-based polymer and a crystalline'thermoplastic.resin
- of the same type aé used for the core is also suited fér
formihg the coat. Use of such an ethylene-based polymer
composition has an advantage of improving adhesion betWeen the
core and its coat.

In the present invention, the amount of the said
crystalline thermoplas;ic resin ﬁsed is usually 1 to 100 parts
by weight based on 100 parts by weight of the ethylene-based
polymer. When the ratip of the thermoplastic resin exceeds
100 parts by weight, the séa—and—island structure of the coat -
varies, causing the crystalline thermoplastic résin to
constitute a contifnuous sea phase, so.that the in-mold steam
pressure can not be reduced significanﬁly. The preferred
amount.of the thermoplastic resin is 1 to 50 parts-by weight
baéed on 100 parté by.weiéht-of the ethylene-based polymer.

In the presént inventioh, it is preferable to select én

ethylene-based polymer whose melting point is at least 15°C
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lower than the crystalline thermOpiestic resin constituting -~
the core. The difference in melting point between the
ethylene—based polymer used for.the coat and the c;yStalline
thermoplastic resin used for the core is preferably 20 to 60°C,
more preferably 20 to 40°C. Wwhen the said difference in
melting point is less then 15°C;'there is a risk of causing
expansion of the coat comprising an ethylene-based polymef
~under the conditions in which the crystaliine thermoplastic
resin of the core is expanded. |

Further, in the present invention, the melting point of
the said ethylene-based polymer is usually not more than 125°C,
preferably 100 to 125°C. When nsing an ethylene-based polymer
-whose melting point exceeds 125°C, the steam pressure -required
for molding the expanded resin beads tends to elevate.

In the expanded resin bead according to the present
invention, the thickness of the coat is usually 1 to 150 um,
preferably 10 to 100 um. When cne thickness of the coat is
less than 1 pm, the reduction of steem pressure:required
during molding may be insufficient. On the other hand; when
the.coatithickness exceeds 150 um, although it is possible to
lower steam pressure for molding, the percentage of the
substantially unexpanded portion of the coat increases,
resulting in a low mechanical strength of the molded product
for the expansion degree.'

The expanded resin bead according to the present

invention can basically be produced by impregnating a volatile
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expanding agent in a composite structural bead comprising a
ucofe comprising a crystaliine thermoplastic resin and a coat-
‘thereon comprising an ethyléne—bésed polymer Which is lower. in
melting point.than the said crystalline thermoplastic resin or
shows substantially no melting point, and expanding the thus
imprggnated.composite structural bead by heating.

As the said volatile expanding agent, -there can be used,
for instance; lower aliphatic hydrocarbons such as propane,
bﬁtane, pentane, heptane; cvclopentane and cyclohexane,
halogenated hydrocarbons such as dichlorodifluoromefhane and
trichloromonofluoromethane, aﬁd inorganic gases such as
.nitrogen, air and carbon dioxide. These expanding agents may
be used either singly or as a combination of two or more of
them.

Various methods are available for producing the
composite structural beadé used as starting material of the
expanded resin beads of the present invention. For example, a .
sheathed core-type composite die such és disclosed in Japanese
Patent Publication (KOKOKU)'Nos. 41-16125, 43—23858 and 44-
29522 and Japanese Patent Appliéation Laid-Open (KOKAI) No.
60-185816 can be used. In this case, two sets of extruder are
used, with one of them being used for melting and kneading the.
crystalline thermoplastic resih constituting the éoré.and the
other extruder being used for.meiting and kneading the
ethylene-based polymer.composition constituting the-coat; and

the'said two materials are discharged out:ff%m the die into a
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sheathed core type composite bddy with the said crystalline
thermoplastic resin forming thé core and the said ethylene-
based polymer composiﬁion’forming the coat.

Then the ﬁhus obtained composite body is cut to obtain
composite beads having weight of 0.1 to 10 mg. When the
individual bead weight is less than 6.1 mg, the expansion.
molded articles obtained from these beads may lower in
. mechanical étrength because thé.percéntage of the coat which
serves for effectively reducing steam pressure required for
molding work is increaéed. On the other hand, when the bead
weight exceeds 10 mg, filling._of the ﬁold with—the beads tends
to deteriorate.

As methods for heating and expanding the said sheathed
core;typé composite beads impregnated with a Volatile -
éxpanding agent, there can be used, for instance, the methods
.described in Japanese Patent Publication (KOKOKU) Nos. 49-2183 .
and 56-1344, German Patent Nos. 1,285,722A and 2,107, 6834, ete.

According to these methods, the sheathed core type
composite beads afe‘put into a closed vessel together with a
volatile expanding agent aﬁd heated to. a temperature.above the
softening point of the crystalline thermoplastic resin
comprising the core, so that the sald composite beads are
impregnated with the volatile expanding agent. Thereafter,
the contents of the closed vessel are released iﬁto aﬁ
atmosphere lower in pressure than the inside of the closed

vessel and then dried to obtain the expanded resin beads of



the presént invention.

The heating temperature.for the expansion of the
composite beads is usually set to be hot lower than the
softening point of the crystalline thermoplastic resin of the
core,‘but preferably a temperature higher than the melting
point of the ethylene-based polymer forming the coat (the
melting point of the principal component in the case of a
composition) is selected. In the present invention, an
agitator is incorporated in the production system to prevent
the composite beads in the vessel from being fusion-bonded to
each other.

It is prefer:ed to use water, an alcohol or the like as
a dispersing medium for the composite beads when they_are
expanded by heating.. Alsd, to facilitate_uniform-dispersion
of the composite beads in the dispersing medium, it is
preferred to use a sparingly watér—soluble inorganic materiai
-such as aluminum oxide, calcium tertiary.phoéphate, magnesium
pyrophosphate and zinc oxide, a Water—spluble protective
colloid such as polyvinyl pyrrolidone, polyvinyl alcohol and

methyl cellulose, or an anionic surfactant such as sodium

dodecylbenzenesulfonate and sodium o-olefinesulfonate. These

substances may be used either singly or as a mixturé of two or
more of them; |

When_the composite beads are released into a low—
pressure atmosphere, it is preferable to introduce an

iﬁorganic gas.or a volatile ekpanding agent such as mentioned .
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above into the closed Vessel from the outside to keep. the
pressure in the vessel constant so as to facilitate such
release of the beads.

The expanded resin-beads of the present invention can be
‘molded into products by using various types'of mold and
molding method. For instance, mblding may be conducted
_according to a compression molding method (suchlas described -

- in Jépanese Patent Publication (KOKOKU) No.146—38359i in which .
the expanded resin beads are charged into the mold cavityl
comprising female and male molds under atmospheric or reduced
pressure, then the mold is compressed to reduce the volume of
the éavity'by 5 to 70% and a heating medium such as steam is
introduced into the cavitylto'make the expanded resin beads
fusion-bonded to each othef.

It is also possible tb employ a pressure aging method
.(such as described in Japanese Patent Publication (KOKOKU) No.
51-22951) in which the expanded'resin beads are first treated
with one or more types of volatile expénding agent or
inorganic gas to elevate the Secondary expénding force of the
resin beads; then with their elevated secondary expanding
force maintained, the beads are filled in the mold cavity
under-atmospheric_or reduced pressure; and then a heating
medium is inﬁroduced into the cavity to conduct fusion-bonding
bétween the-individual'beads.

It is.further'possible to conduct a cpmpression filling'

method (such as described in Japanese Patent Publication
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_(KOKOKU)'ND. 4-46217) in which the mold qavity pressurized
above the atmosbheric pressure by a compressed gas is filled
with the éxpanded resin beads which have been pressurized to a
higher level than the cavity, and tlien a heating medium is
introduced into the cavity to fusion-bond the resin beads.

There can also be conducted a normal presture filling
ﬁethod (such as described in_iapanese'Patent Publication
(KOKOKU)  No. 6-49795) in which the expanded resin beads with
high secondary expanding force obtained by a treatmeﬁt under
the specific conditions are charged into the mold cavity
defined by the top force and the bottom plug under atmospheric
or reduced pressure, and then a heating medium such as.steaﬁ
is introduced into the cavity to coﬁduct fusion—bonding of the
beads. Any'of the above-described methods or a combination of
these methods (such as aesctibed in Japanese Patent
Publication (KOKOKU) Né. 6-22919) may belconducted for molding
in the present invention. - |

In case where any of the above-described methods is used,
the pressure required for conducting fusion—bond is preferably
less than 2 kg/m2G.

In thé expanded resin bead according to the present
invention, as seen from its cut section, the crystalline
thermoplastic resin of the core assumes an expanded state of a
closed-cell structqre while the ethylene-based polymer forming

the coat is in a substantially non-expanded film-like state.
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According to the present invention, it is possibie to
produce a molded.product comprising the'éaid expanded resin
beads efféctively fusion-bonded to each other under a low
steam pressure by any of the above—mentidned molding methods.

| According to the'present invention, the mold dimensional
shrinkage of the mold product to the cavity is usually not
more than 2.5 %.

The molded products obtained in the manner described
above have excellent'mechanical stfength and high heat
'resistance and are, therefore, suited for use as a heat
insulator, stfuctural cbmponent;'core and the like.

As explained above, the expanded résin beads of the
present invention show excellent fusion-bonding properties
even if the hot steam pressure in in—ﬁold'operaﬁion is low,
and the molded products obtained from these resin beads'have:

high mechanical strength and high heat resistance.

EXAMPLES

".The present invenﬁion is explained in more detail by the
following examples. It sHould be recognized, however, that
these examples are merely intended to be illustrative and not
to be construed as limiting the-écope of.the invention. In
the following Examples, the properties of the beads and the
molded products were detefmined in'the following_waYs.

~<Melting point>
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.The measurements weré.conducted by a differential
~ scanning célorimeter (DSC). First, 3 tb 5 mg of the resin
sample, was heated to a temperature at which the reéin
érystals melted, and.thén cooled tb room temperature at a rate
of 10°C/min. Then the sample was again heated at a rate of
10°C/min and the peak temperature of the obtained endothermic
curve was indicated as melting boint of the resin sample.
<Fusion-bonding test>

There Were prepared the 200 mm X 30 mm x 12.5 ﬁm thick
test specimens from each molded product. These specimens.were
bent tb 90° along the circumference of a 50 mm-diameter
cylinder and their quality was evaluated according to the
following criterion.:

O: 80% or more of the total number . of the test
specimens remained unc?acked._

X:.Mofe than 20% of thé-tQtal number of the test
specimens crackéd. |

In the presént invention, it is preferable that the
abdve evaluation is O.
<Heat resistance test>

.The percentage of dimensional change at 110°C was

measured according to JIS K 6767 and évaluated.accordihg to

the following criterion.

O: Dimensional shrinkage was less than 3%.
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A: Dimensional shrinkage was 3 to 6%.

X : Dimensional shrinkage exceeded 6%.

In the present invention, it is preferable that the

above evaluation is O or A.

Example 1

~An ethvlene-propylene randoﬁ copélymer (melting point:
153°C) was kneaded by a 40 mm—inng:'diameter singlefscrew
extruder whilela linear low-density polyethylene (melting
peoint: 123°C; deﬁsity: 0.920) was kneaded by a 25 mm-inner
diameter singlé—screw extrudef. ' The kneaded materials were
extruded from a 1.5 mm-diameter die orifice into a strand with
its core portion being formed by . the ethylene—propylene random
_copolymer and the coat being formed by ﬁhe linear low-density
" polyethylene.

This strénd was cooled by passihg it through a water
tank and then cut into 1.2 mg pieces. ‘The thus obtained
composité beads were cut along a section and the cut sections
were observed'throﬁgh a phase-cqntrast microscope, which
showed that the core ethyleﬁe—propylene random copolymer was
coated with the linear low-density polyethylene to a thickness.
of 30 pim. - .

100 parts of these composite beads, 250 parts of water, .
.1.0 part of calcium tertiary phosphate having a particle siié

of 0.3 to 0.5 um and 0.007 part of sodium
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dodecylbenzenesulfonate weré fed into a.élosed Vessel,
foilowed by supply of 20 parts of butane under stirring. The
_materials were filled in the vessel to a filling percenﬁage af_
-62%, then heated to 145°C over a period of one hour and kept
at the same temperature. for 30 minutés.

' Then the valve of the discharge port at the bottom of
_ the closéd_vessel was opened and nitrogen gas_ﬁas introduced
into ‘the gaseous phase éectidn-in the vessel ffom thé 6u£side.
With the pressure in the vessel maintained, the éoﬁtents of-
the vessel were released into the atmosphere_té obtain the

objective expanded resin beads. The thus obtained expanded

resin beadé had an average bulk density of 17 kg/m3 and an
average foam diameter éf 126 um, and there was seen no
blocking between the individual beads.

A phasé-contrast microséopicéi-qbservation of the cut
sections of ﬁhe obtained expandéd resin beads showed that the
ethyleﬁe—propylene-random copolymer forming the core was in aﬁ
expanded state forming a closed-cell structure while the
1inear low—aensitf polyethylene was in a substantially
ﬁnexpanded film-like state and cocated the expanded body of the
ethylene—propylenelrandom dopolyméf.

These expanded resin beads were perfectly dried in a

drying chamber of 40°C and bressurized by compressed air of’

2.0 kg/cm2G. The shrunk beads were filled in the cavity of an
aluminum mold comprising female and male molds and having a

steam hole, the said cavity being under an atmosphere
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pressurized by compressed air of 1.5 kg/cm?G. Then steam of

1.0 kg/cm?G was introduced into the cavity to make the beads
fusion-bonded to each other.

Thé fused beads Were_subjected'ﬁo 20-second water
cooling and 35—second air drying, and at a point when the face
pressure of the mold became 0.3 kg/cm?G, the mold waslopened.

to take out the mblded product. This molded product had a

density of 30 kg/cm3® and measured 200 mm x 300.mm x 25 mm, and
its diﬁensionalhshrinkage relative. to the mold was 1.9%.

20 test piéces, each measuring 200 mm X 30 mm x 12.5 mm,
_were prepared from the above molded product, and each test -
piece was wound round a 50 mm-diameter cylinder ahd bent to
90°. As a result, more than 80% of the test pieces remained
unbroken. A 50 mm x 50 mm X 25 om ﬁhick test piece was
prepared from andther molded-product obtained.under the same
molding conditions as déscribed above, and it.wés-subjected to
a compression test according to JIS K 6767. As'a result, it.
showed a 50% compression stress of 2.9 kg/qmz. when it was
further subjected to.é 110°C_heat fesisténce test according to
JIS K 6767, its dimensional éhrinkage was less than 3%. These

test results are shown coliectively'in Table 3.

Examples 2 to 9 and Comparative Examples 1 to 9
The same procedure as defined in Example 1 was conducted

except that the expanded resin beads specified in Tables 1 to
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6 were used, and that éxpansion and moldiné were conducted
under'the conditions shown in Tabies 1 to 6. The results are
shown in Tables 1 to 6. It was fdund that.ﬁhe expandéd resin
beads according to the present invention and the molded
products théreof had excellént fusion-bonding properties, high

mechanical strength and high heat resistance.
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|density (kg/m3)

Table 1

Example 1 | Example 2 | Example 3 | Example 4
Core resin ET-PR - ET-PR ET-PR ET-PR
ET content (%) 1.5 1.5 1.5 3.5
Melting point - 153 153 153 142
(°C) ' ' -
Coat resin LLDPE - - LLDPE ET-VAC(S) LLDPE
Density 0.920 0.920 - -0.920
Melting point 123 123 102 123
(°C)
Coat thickness 30 100 8 30
(um)
Composite bead 1.2 7.0 0.5 1.2
weight (mg) . '
Average bulk 17 20 19 17

Core condition

Closed-cell

Closed-cell

Closed-cell

Closed-cell

test

Coat condition Substan- Substan- Substan- Substan-

' ' tially ~ tially tially tially
unexpanded unexpanded unexpanded | unexpanded

Molding steam 1.0 1.0 1.5 1.0 -

pressure '

| (kg/cm2G)

Molded product 30 35 30- 30

density (kg/m3) ' _

Mold dimensional 1.9 2.1 1.8 1.9

shrinkage (%) : '

Fusion-bonding O O O ©)

test :

Compression test 2.9 3.1 3.1 2.6

| (kg/cm?) _

Heat resistance O A O A

ET-PR: ethyléne-propylene random copolymer

LLDPE: linear low-density polyethylene

ET-VAC(5): ethylené—vinyl acetate -(5%) copolymer

(The above abbreviations are also used in the following

tables.)
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density (kg/m3)

Table 2
Example 5.| Example 6 | Example 7

Core resin PR | 1BT-PR 1BT-PR
1BT content (%) 0 2.5 2.5
Melting point - 161 156 156
(°c) ' :
Coat resin ET-VAC(5) LLDPE LLDPE
Density - .0.920 0.905
Melting point 102 123 101
(°C) '
Coat thickness 20 30 30
(Um) '
Composite bead 1.2 1.5 1.2
weight (mg)
Average bulk 16 - 15 17

Core condition

Closed-cell

Closed-cell

Closed-cell

test

Coat condition Substan- Substan- | Substan--
' tially tially tially
_ unexpanded | unexpanded | unexpanded |
Molding steam 0.8 1.0 1.5
. lpressure
| (kg/ cm?G) .
Molded product 28 25 30
density (kg/m3)
Mold dimensional 1.9 1.8 1.9
shrinkage (%) : .
Fusion-bonding - O O O
ltest . : :
Compression test 3.4 2.9 3.4
(kg/cm?) _
Heat resistance O O - O

- PR: propylene homopolymer

1BT-PR: 1- butene—propylene random copolymer

(The above abbreviations are also used in the follow1ng

tables.)
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density (kg/m3)

Table 3
Comp. . Comp. Comp . Comp.
Example Example Example 3 | Example 4

Core. resin ET-PR ET-PR 1BT-PR 1BT-PR
ET content or 1BT 1.5 1.5 2.5 2.5
content (%) =~ - .
Melting point 153 153 156 . 156
(°C)
Coat resin - - - -
Density - - - -
Melting point - - - -
(°c)
Coat thickness - - - -
{pum)
Composite bead 1.2 1.2 1.5 1.5
weight (mg) L
Average bulk 17 17 15 15

Core condition

Closed-cell

Closed-cell

Closed-cell

Closed-cell

Coat condition

‘able

Molding steam 1.0 5.0 1.0 4.5.
pressure
| (kg/cm2G) _
Molded product 30 30 25 25
density (kg/m3) '
Mold dimensional 1.6 2.2 1.6 1.8
shrinkage (%)
Fusion-bonding X O X O
test
Compression test | Unmeasur- 3.2 - Unmeasur- 3.2
(kg/cm?) ' able able N

. [Heat resistance Unmeasur- O Unmeasur- O
test able
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|density (kg/m3)

Table 4

Comp . Comp . Comp . Comp.
, Example Example 6 | Example Example
Core resin ET-PR ET-PR ET-PR LLDPE
ET content (%) 1.5 1.5 . 1.5 -
Melting point 153 153 153 123
(°c)’ : _ '
Coat resin LLDPE LLDPE ET(3.5)-PR -
Density 0.920 0.920 - -
Melting point 123 - 123 142 -
1°C) e
Coat thickness 200 0.8 30 -
(um)
Composite bead - 7.0 0.5 1.2 3.0
weight (mg) :
Average bulk 20 19 17 17

Core condition

Closed-cell

Closed-cell

Closed-cell

Closed-cell

. |Coat condition Substan- Substan- Open cell -
tially tially
unexpanded | unexpanded .

- |[Molding steam 1.0 1.5 1.3 0.8
pressure '
 (kg/ cm2G)

Molded product 35 30 32 30
density (kg/m3) : '

Mold dimensional 2.6 1.6 2.9 1.9
shrinkage (%) _

Fusion-bonding O X X O
test

Compression test 2.2 Unmeasur- | Unmeasur- 1.7
(kg/cm?2) able able

|[Heat resistance X Unmeasur- | Unmeasur- X
test ' able '

. able & }-

ET(3.5)-PR: ethylene (3.5%)—propylene random copolymer (The

above abbreviation is also used in the following table.)
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density (kg/m3)

Table 5
Example 8 Comp . Example 9
Example 2

Core resin ET-PR ET-PR ET-PR
ET content (%) 1.5 1.5 1.5
Melting point (°C) 153 153 153
Coat resin Composition A Composition B M-LLDPE
Density 0.920 0.920 -
Melting point (°C) 123 123 102
Coat thickness (um) 30 30 30
Composite bead 1.2 1.2 1.2
weight (mg)
Average bulk 17 17 17

Core condition

Closed—cell

Closed-cell

'Closed—cell

Coat condition

Substan-tially

Closed-cell

Substan-tially

test

__unexpanded ~_unexpanded
Molding steam 1.2 1.2 0.8
pressure (kg/cm2G)
Molded product 30 30 30
density (kg/m3) :
Mold dimensional 1.7 1.7 1.8
shrinkage (%) _
Fusion-bonding test O X O
Compression test 3.1 Unmeasurable 2.9
| (kg/cm?) -
Heat resistance O Unmeasurable O

M-LLDPE: linear low—density polyethylene polymerized by using

a metallocene catalyst (density: 0.895; melting peint:

91°C)

Composition A: 100 parts of linear low-density polyethylene :

(density: 0.920; melting point: 123°C)

20 parts of ethylene (1.5%)-propylene random copolymer

(meltlng point:. 153°C)

Compos1t10n B: 100 parts of linear low-density polyethylene

(dens1ty 0.920; meltlng p01nt 123°C)

150 parts of ethylene (1. 5%)-propylene random copolymer

(melting point:

153°¢C)
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WHAT IS CLATMED TIS:

1. An expanded resin bead comprising:

a core which comprises a crystalline thermoplastic resin
and is in an expanded state, and

a coat which comprises an ethylene-based polymer which
is lower in melting point than said thermoplastic resin or
shows substantially no melting point, and which coat is in a
substantially unexpanded state.

2. An expanded resin bead according to Claim 1, wherein
said coat comprises a composition produced by blending 1 to
100 parts by weight of the same cryscalline thermoplastic
resin as used for the core with 100 parts by weight of an
ethylene-based polymer.

3. An expanded resin bead according to Claim 1, wherein
said ethylene-based polymer is one show1ng a melting point of
at least 15°C less than that of the crystalline thermoplastic
resin. |

4. An expanded resin bead according to Claim 1,.wherein
the melting point of the ethylene—based polymer is not more
than 125°C.

5. An expanded resin bead according to Claim 1, wherein
the thickness of the coat is 1 to 150 pum.

6. An expanded reein'bead.according to'Claim i, wherein
the weight of the bead is 0.1 to 10 mg.

7. An expanded resin bead according to Claim 1, which

‘comprises an expanded resin bead is obtained by impregnating a
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composite bead which comprises a core comprising a crystalline
thermoplastic resin and a coat comprising an ethylene-based
polymer which is lower in melting point than said
_thermoplastic resin or shows substantially no melting point,
and said composite bead, with a volatile expanding agent -and
then expanding the impregnated composite bead by heating.
-8.-An expanded resin bead according to Claim 1, wherein

the pressure required for conducting fusion-bond of said resin

beads is less than 2 kg/m2G.

9. A molaing product.produced by expansion-molding the
expanded resin bead as defined in Claiﬁ 1

10. A process for producing the molding pfoduct as

defined in Claim 9.
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