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1 PROCESS.AND.MOLD FOR PRODUCI NG A MULTI LAYER MOLDED ARTI CLEjkae—p 7
i nvent i oM=set&it es to a process and a nold for producing a nuTHlam{EEmA@a EN
article having good appearance with no winkles or breakage 9f a &M acep
material. Resin nolded articles are widely used in many prodocts—F 30
autonDblles and househol d el ectric appli -

DPROCESS AND MOLD POQ PRODUCING A MULTILAYER MOLDED

ARTICLE
The present invention reiates to a pre s and a
;'*% mold for producing a multilayer molded article having gbod
C appearance with no wrinkles cr breakage of z.skin materizl,
Resin molcded arcicles arg widaly used in many
products including automobiles ané houseshold elsctric appli-
ances, since such-moldeé article is econecmical and light and
has good mclcdability.

- Since the resin moldeé articles have scme dGraw-
backs such that chey have poor afpearance or cccl fzeling
and that theyv are easilf flawed, it is desirsd to previde
resin molcded articles having cocé surfzce propertiss such as

j, decoration and scit feeling.
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surface properties such as decoration and soft feeling. Al t hough many

ded article is econoni cal

poor appearance or cool

attenpts have been nmade to provide.

articls
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, thers ara2 proposed a

and light a

nmol dabi li'ty. Since the resin nolded articles have sone dra
feeling and-that

is desired to provide resin_npolded artic
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REPLACED

method for producing the multilayer molded

method comprising acdhering the

skin material to the resin body with an adhesive &and a

method comprising prov

rial in a cavity formed in z mold consisting
female molés and closing the male and fsmzais
the molding of the resin and covering with the

rasin meit znd

ng z

However, by the first method,

ﬂ-

rizl on the meolcs

zted struckure :ronr causing wrinkiss of

ski

terial and-the mold is compressed bv the [

whereby the skin material is wrinkled csmshown in

. or the shape is caformed as shcwn in Fig. 13 since

in melt is net sufficisntly £:113isé, cr ths skin mate-
broken sc that the resin fiows cu:z a2s shewn in Fig.

One object of the present invencion is ¢
gs Ifor producing a muliilayer mellsd articlis
resin beéy &né a skin materizl havinc nc c: F
trezkags in the skin matsrizl.
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such desirable resin nolded article, it is inpossible for a 5|nql 2, Kind of

resin to have 'satisfactory noldability and strength and al so: q$9%% E@?H%SBEEN
nol ded article having good surface properties. Then, presentl gf

two materials having different. functions are conp03|ted to produee
mul t-i-t-ayer nol ded article conprising a resin body and a skin naterlal

Another object cf the present invention is to
provide a mold which is suitable for practicing the method
for producing th= multilaver molded articie according to the

pressnt invention.

According to a first aspect of the préssnt inven-

supplving & resin melt betweer the skin mzterial
zné one of the male and female molds, ané

closing the molés to mold the ressin melc whiis
removing the zir trapped between the skin materizl éﬁé at

least cne of the molds.

which mcld comprises & mels mclcé &né =

his Sheet Has Been Re; laced
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2 As a nethod for producing the nultilayer nolded article, t _
proposed a net hod conprising adhering the skin material to t TH%SWQXS BEEN
wi th an adhesive and a nmethod conprising providing a resin t an OED |
skin mate- rial in a cavity formed in a nold consisting of ' -~---...4*"—--—--—--_‘....J.

s provided on an inner wall of at least one of the

[

a slit
male and female molés.

According to a fourth aspect of the present inven-

2 v m e $ e v el ol Rlam Saegyed e
CITIEDTICN WU e JTEWINSS

T £ = TA ———iaa 2 Somma”a ~ = PR
In figurzs, 2 mcid 1 comgprises 2 Jemals moli Ioang
:
= P T, 2 = LI - St T mittmam Ao mamte=] .- e T Y
2 mals mcld Z,-2nd in ghe Zzileowlng cssc:l =tizn, <hs mel =
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femal e nol ds and closing the nale and fenal e nol ds whereby the nDIdlng of

the resin’and tovering with the skin nmaterial are sinultaneo ;
However, by the first nmethod, it is very difficult to adhere h ' % ETﬂASBEEN-
material on the nolded article having a conplicated structur -t.h LACED .
causing winkles of the skin material. In the second nethod, the air

trapped between the

molé 3 is fixed znd the femdle mold is moved vertically with
a well known lifting mechanism (not shown).

. Fig. 2, each of ths male and famazle molds has
heat-resistant porous members 7 ambedded in & wall part 2a
and 3a facing the cavity 6 of the moldé. The heat-resistant

porous member can be produced from sintersé meczl, ceramics

embaddeé in & part of the inner surface, zlthcugh they ¢
the whola arez of one or both cf the surfzces facing the
cavity 6. The heat-resistant porous members shculd be pra-

sent at least at parts 8 of the mold where 2 front line ©
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or mora conduits. Such front line &nd weld line will be

. depenés cn Gesigns of the molds, ané parcs wners the heat- <
resistant porcus members 7 ars smbedced zre selected capen-

éing on the kinds of molds.
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skin material and the nold is conpressed by the nDId cl osing :
whereby the skin material is winkled as shown in Fig. 1A or Whﬁ;§ﬁ BPFHAS 5 |
deformed as shown in Fig. 1B since the resin nelt is not suffii ci enRe¥; asen EEN1
filled, or the skin nate- rial is broken so that the resin fl = —aS——_ |
shown in Fig. 1-C. Thérefore, nolded articles having little or no commer-
cial val ue tend to be produced. One object of the present I nvention is to

provi de

As shown in Fig. 33, a2 through hole 10 is communi-
cates with the heat—fesistant porous member 7 and/or the
slit ¢. The through hole 10 connects the heat-resistant
member 7 or the slit and tha exterior. When the air is
trapped in a larger amount, the through hole is preferably

cod s = -~ . 13 s
provided tc remove the air guickly.

h

the through hol

4]
Yot
(=)

Further, an outlet cpening o
can ba connected to suction means such 2s & suctioa pum

For éxampla, ths multilayer mcléed articls is

[{

mold of Fig, 2, 2A or 35 &s folliows:

T
oy
11}

produced by using

rst, the s“in material 4 is provicésé bet

(¥

(1) F

tional means. IFor sxampls, the ragin meli is supplisd
. throuch & resin supplying conduit which is formeé in tha

“ .a o - 1 - 3 =7 - - =% - - - e - t s
Setwsen the skin mstsrial 4 and ths surfzce of the mals mcli
e g 3 = . =1 o e ] = S mpe=m - =
3. Slmultznecusly, the skin materizl is przasged zgains: iz
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a process for "Erodum ng a nmultilayer nolded article corrprl - s
body and & skih.material having no or few win- kle or breaka el‘Hl@s

materi al . - REPLAC EMENT SHEET REPL A-"E?) BEEN

The air trapped between the skin material and the
male mcld and between the skin material and the male mold is
gathered near the front edge lines of the resin melt (cf.
Lo (4) BAs the «female mold is further lowerad, the

trappeé air 12 escapes through the heat-rasistant porcus

‘the slits ¢, whereby the skin matesrizl and
1

the rszzin melt contact each other intimately. ~Fimally, tX

emboéimants of the female mold of the present invent

' The same numerals indicated the sama parts &3 in

This Sheet Has Been Replaced
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Date 15 MAY 1997 3 Another object of the present invention is
mol d which hi's suitable for practicing the method for producin
mul tilayer nolded article according to.the present invention.’
a first aspect of the present invention, there is provided a p
produ0|ng a multilayer nolded article conprising a resin body and a skin
mat eri al ,” which process conprises the steps of: ;

TH SHEET HA
ccor dRpg; A9, S =

e i

The pin preferably has z diamzter of 0.1 to 2 mm.
The pin is provided at a part of the inner wall of

the molé which corresponds to z part of the skin material

£

where it is easily wrinkled or where the pin hole is incen-

spicuous inm the final use.

m—a e~ - ~is e mm eyt 2 =2 2
Zelicw the skin magsrizl 4 {T2g. 4a).

b - - - = = - =

(3) =y &clu=stinc wie llzt;ng mecnanisi, cTihs
- ~ = 3 S S 1 - b = 3 = - =
fzmale mold 2 is lowered tc zress skin materizl and then ths
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supplying the skin material between a male nold and a fenual effmotd,
supplying a rédsin nelt between the skin material and one of J e T
femal e nol ds, and closing the nolds to nold the resin nelt, g c“ef'% H
by renoving the air trapped between the skin material and at” Ieast one of -
the nmolds through a pin hole nade in the skin material. Acco 0 a
second aspect of the present invention, there is provided a

nolding a multilayer nolded article conprising a resin body (pnd a%é&irgégBEEN
material, which . -9 -~ .

{4) As the female mold is further lowered, the
skin material is punctured with the pins 13, and the trapped
air 12 escapes through the pin holes formed in the skin
materizl, wheréby the skin material and the resin melt con-
tact each other intimately. 1In this step, the resin melt
does not flow cut through the pin holes, since ezach piﬂ heole

has a very small pore and the rein melt is viscous enough

not to flow thrcuch the pin hols (ci. Fig. 4C).
Finzlly, the mzls and female mclds are-complsiely

closedé and the molding of the rain is finished tc obtain a
multilayer resin molded article comprising the resin bédy
and the skin macerial (cf. rig. 4D).

Figs. SA through 5D schematiczlly show the procduc-
tion cof the multiléyermmqléed resin articie by using & fur-

ther embodiment of the mold according to the present invern

P aven—~
ticn
In this embodimsnt, the molé rhas at lszst cns

S aSl T
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nmol d conpri ses

trapped between the skin naterial and at |east one of the nolfddbith HEET HAS BEE

closing the nolds to nold the resin nelt, characterized in that_ at REEAACED
one:of the male and female nolds has a pin-en its inner wall surface. ™ The™

i nvention will

a mle nold and a femal e nold and neans for re T _]
N

be described in detail in connection with the drawings in

which Figs. 1A, 1B and 1C show defects of the nultilayer nolded articles

produced by th
show an enbodi

tant porous member &s shown in Fig., 3

_This She

e conventional nethods, .Figs. 2A, 2B and 2C schematically
ment of the process for_ ;4 . :

If the number of tha holes is more than required
or the holes are provided at parts where the puncture is not
requirad, the resin melt flows out through the punctured
parts made with the holes.

The hcle may be formad across the wall of the meld
to communicate with the extericr astmosphere.

The hole 15 may be combined with the heat-resis-

The'production cf the multilaysr mclced arciclis by
using the mold having the pins is explaineaé by makinc refe-
rance to Figs. SA through 3D:

(L) First, the skin material 4 is proviced bec-

ween the femala mold 2 and the male molds 3.

(2) A mass of resin melt 5 is supplied betwesn

the skin materizl and one cf the male and female molcs

below the skin materizl 4 (Fig. 53).

famale mold is icwersd to cress the mass cf skin matsrlizl
and thsn tha resgip malt, whersby the rezein melt flcws and
sprezds betweesn thz skin mecerizl 4 and the surface ¢f ths
male mold 3. Simultzneousiy, the skin metesrizl is prassed

[y

- - - [

mzle mold znd between thsz zkin meterizl and the malis mell is
as £ s ] £ & 21% =
cather=2d nesar ths front zdcs lines of the rssin melt (<o

(T



producing @ nuliilayer nolded article according to the present
Figs 3A through 3E schematically show sone enbodi nents of the
producing a nmultilayer nolded article according to the present
Fi gs. 4A through 4D schematically show a second enbodi nent of
for producing a nmultilayer nolded articTe according to the

i nvention, and

L

THIS SHEET HAS BEEN
REPLACED
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(4) As the female mold is further lowered, ths
trapped air 12 is further compressed and punctures the skin

material, whereby the skin material and the resin melt con-
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z thermoplastic resin cor elastomas. Thez skin materizl mav
be dscoratad with uneven patizrns such 28 graéin patterns,
printing, éving ané the 1iks. In adéizion, ths skin macse-

anp - 1= S - $mw T - - R T arsm =
cor rubbers. Alsc, z laminaziez ccmprising at lsast twe layerss
- m - - = p Py T a -, - e e I=1 el d -
szch mads cf the same macsrial cr éilfscent materizls whizn
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REPLACEMENT SHEET 4 Figs 5A through 5D schematically show a
enbodi ment of *he process for producing a nmultilayer nol dedjja
accordlng to the present invention. In figures, a nold 1 cofl

are bonded to each other with an adhesive can be used as the
skin materizl. Before the skin material is suppliad in the
mold, a part or whole of the skin material may be preheated
to. adjust tensile stress and elongation.

As the resin to be molded by the process ci the
present invention, any of the conventional resins used in

compression molding, injection molding znd extrusicn molding

olypropylene, polvethylens, pclystyrene, acrylenitsile-

‘g

styrene-butadiene copelymar, aylen, etec.), and thermeplastic
elastomers (e.g. ethylene-propylene copolymer, styrsne-butza-
diene copolymer, gtc.). The resin may contain at lezast cne
ibers), pigments, lubricants, antistatic agents ané the

like.

:\\_
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REPLACEMENT SHEET Date 2 3 JUL 1996 5 nold 3 is fixed and |
is noved verti‘cally with a well known lifting mechani sm ( nt ,
Fig. 2, each of the nale and fenal e nol ds has heat-resi st ait._pc :;fr_

7 GTDQQQEd in a wall part 2a.

N O o

Claims
1, A process for producing a multilayer molded
article comprising a resin body and a skin material, which
process comprisss the staps of:
supplying the skin material betwesn a male mold

and & famale meld,

supplyving & resin me2lt betwesn the skin

removing th

3. The process according to clzaim 1, wheresin the

trapped air is removad thrcugh & puncture R ia the skin

matariszl, -
4. The process accerding to claim i, whersin the

trazppad &ir is removed thrcugh 2 heat-resistant porcus mem—

trzpped =2ir is remcvad Ihrouch a slit formsd on an ianer

i = : 3 g 1 =+ i = 54 P T4
COMTIL1sSiiC & LesSll SCCY &nt & SKin material, which mgid
CCRpriss&s & mMals NC.lC 2nd 2 L3mals melc, wagrellnl 2 nsat-

This Sheet Has Been R
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and 3a facing the cavity 6 of the nold. The heat-resistantjporo
can be produced fromsintered netal, ceramcs and the |ike WsﬁﬁETﬁA&ﬁﬁEN
heat - resi stant porous nenbers are enbedded in a part: of thg @e,

al t hough they cover the whole-area—of one or both of the surfaces facing

they cavity 6. The heat w@orous nenbers should be™ pre- sent at =

| east at parts 8 (ﬂ“‘“‘ﬂmﬁ“ “ﬂ a front Iine of _ | L
s *

- 14 -

resistant porous member is embeddeé in at least a part of an.
inner wall of at lzast one of the male and female molds.

7. The mold according to”claim 6, which further
comprises & throuch hole which communicatss with the heat-

resistant porous member.

4
(14
1]
,—l

comprises a through hole which ccmmunicates with t

cne of the male and female molds has & pin cn its inner wall

11, The wmocld accoréing to claim 10, wherszin ths
. pin is movably attzched to the meld. )
12, A meld for mclding & multilayver mcidsd articis
comprising & resin bedy ané a skin materizl, which mclé
comprises & male melé and & famals mold, whersin 2 hola iz
srcevicdad on an inner surfacs of at least one of ths mals and

- o - 3 a . iam—=a $ e myemrtm-
nCL3 13 & TIOIZUGD TCls COmMmMUnlICETinNg wWiliia g sxtsric:

is' Sheet Has Been Replaced
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the resin nelt finally reaches during nolding or mhere a SBEEN'
formed when the resin nelt is supplied fromtwo or nore cgn U|t ]
front line and weld line will be referred to as "front ed |'n° Re

resin nelt. The part of t whi ch contacts the front edge line of the
resin nelt direc? ml ﬁ ﬂ“e skin material depends on destgns of the
mol ds, and parts A resi stant ‘porous nmenbers 7 are-enbedded
are sel ected depen- ’ :

- 15 -

14. A mold for molding a multilayver molded
article comprising a resin boéy and a skin material
which mold comprises a male mold and a2 female mold

- and means for removing the air trapped between the
skin material and at least onz of the molds while

closing the molés to mold the resin melt.

.—'\
" This Sheet Has Bee
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ding on the kinds of nolds. In place of or in addition to {{hAys SHEET HAS BEEN j
heat -resj stapt porous nenbers, slits 9 are provided on thej|i nnerggpyficEss i
of the male and fenal e nolds -as shown in Figs. 3A and 3B.

slit 9 has a wdth of from0.05 to 1 nm

- 15 -
Abstract

.PROCESS AND MOLD FOR PRODUCING A MULTILAYER MOLDED ARTICLE

5) A multilayér molded article comprising a resin
5

body;and a skin material}%aving little or no wrinkle or
brezkage in the skih material is molded by mclding a resin
melt znd the skin materizl in the mold}énlle removing the

g mold.

Ly

air trazpped betwean the skin mate;ial and t

Th.s Sheet Has Been R,
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6 As shown in Fig. 3B, a through hole 10 is conmuni- cates wpkhég@ngAsaéEN
heat - r esj sfawt. porous menber 7 and/or the slit 9. The thragugh hele; 18:
connects the heat-resistant nenber 7 or the slit and the exterior—Mhen—the—

“air is trapped in a'larger amount,. the through hole is preferably provided
to deane the air quickly. Further, an outlet opening of the through hole
1 0 I . ] . ., .

1/8:

Fig. /A P“‘“_-Mf

}%f. / C* }n%PT;aﬁi
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can be connected to suction nmeans such as a suction punp.

mul tilayer noPded article is produced by using the nmold of Fﬁaﬁ¥ ,ééﬁLéé%%Ewl

as follows: (1) First, the skin material 4 is provided bet ]
nmold 2 and the mal e nDIds 3. (2) Amass of resin.nelt 5 is supplied between
the.skin material and one of the male and female nolds. In Fig. 2A, the

resin melt is supplled on the male nold 3 bel ow

. 2/8
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the skin material 4. The resin nelt can be supplied by a
the resin nelt
supplying conduit which is forned in the nold (not shown)

tional neans.

For exanpl e,

ETHEESIAREIVAAS BEEN
roygh BEFEICHED

I's supplied th

mel ting and plasticizing the resin such as an extruder (not shown). (3) By
actuating the lifting nechanism the female nold is lowered to press the

skin material and then

3/8

7_‘:,; 3B
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the resin nelt, whereby the resin nelt flows and spreads
materi al, 4 apd the surface of the male nold 3. Simultanegustis SHEE 3k$ BEEN
rraterl al is pressed agai nst the inner wall of the fenale | d. BEPEZACED

.
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The air trapped between the skin material and the male ”DldTﬁ £ EEﬁ
skin mat.erialk and the nmale nold is gathered near the frong| e geREg%Rg P
the resin nelt (cf. Fig. 23). (4) As the fenmale nold is f I——
the trapped air 12 escapes through the heat-resistant porous menbers 7

and/or~the slits 9, whereby the skin material and the resin nelt contact
each other intimately. Finally, the

—_——
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mal e and fenale nol ds -are conpletely closed and the nDId|r§=6?=Fﬁ€ La
finished to gbtain a nultilayer resin nolded article conpndj HﬁbSWﬂ%rH %%ﬁt
body and the skin material . Figs. 3C, 3D and 3E show cros sectﬁgﬁéAS

ot her enbodi ments of the fenale nold of the present invention. The sane
nuneral s indicated the sanme parts as in Figs. 2, 3A and 3B. In the

enbodi ment of Fig. 3C, the nold has pins 13

6/8

&
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on the inner wall of the nold which directly contacts the g
Further,, thespin may be provided on the heat-resistant por¢
shown in Fig. 3D. The pins 13 can be provided as i ndepende

MI.\’IIMI.

T DA BEEN
t par REPBACERe

nmolds 2 and/or 3, or integrally forned with the nolds 2 andror 3
Alternatively, each pin 13 may be novably attached to an expan5|on means
such as a spring 14 (e.g. a st eel

FI‘Z . 5/4
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spring, a polyurethane spring, etc. ) as shown in Fig. 3C of
means sych .as a hydraulic cylinder and a hyd- raulic press.

preferably has a dianmeter of 0.1 to 2 mm

w5 8/8
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The pin is provided at a part of the inner wall of the no
corresponds Jo a part of the skin material where it is ea
where the pin hole is incon- spicuous in the final use. T
pln whi ch extends beyond the inner wall surface |evel vari

L o]

ohmmwu\ ¢ BNZET |

Lot B .

thlckness of the skin material. By nmaking reference to Fig. 4A through 4D«

-

1

PROCESS AND MOLD FOR PRODUCING A MULTILAYER MOLDED

ARTICLE

The present invention relates to a process and a
mold for producing a multilayer molded article having good

appearance with no wrinkles or breakage of a skin material.

Resin molded érticles are widely used in many
'prodﬁcts including automobiles and household electric appli-

ances,. since such molded article is economical and light and
has good moldability.

Since the resin ﬁolded articles have some draw-
backs such .that they have poor appegfance or cool feelipg
and.that they are easily flawed, it is desired to provide
resin @oldgd art;;lés having good surface properties such as
decoration and soft feeling.

; Although many attempts have been made to provide.
such desirable resin molded article, it is impossible for a
single kind of résin to have satisfactory moldability and
strength and also to provide a molded article having good
surface proéerties. |

Then, preéently,.at least two materials having

different functions are composited to produce a multilaye

"

molded article comprising a resin body and a skin material.



production of the nultilayer nolded article by using the I Eﬁ“AéﬂﬂéﬁTﬁgm;
o 3D is explained: (1) First, the skin material 4 is proyi ded bét- ween .
the female nold 2 and the male nolds 3. (2) A mass of resi

suppl i ed between the skin material 4 and one of the nale af
Preferably, the resin nelt is supplied on the male nold 3 bel ow the skin
material 4 (Fig. 4A). - :

-

As a method for producing the multilayer molded
article, there are proposed a method comprising adhering the
skin material to the resin bédy with an adhesive and a
method comprising providing a resin melt and the skin mate-
rial in a cavity formed in a mold consisting of male and
female molds and closing the male and female molds whereby
the molding of the resin and covering with the skin material
are simultaneously done.

| However, by the first method, it is vefy diffiCult
to adhere the skin material on the molded article having a
complicated structure without causing wrinkles of the skin-
material.

In the second method, the air trapped between the
skin material and the mold is compressed.by the mold closing
action, whereby the skin material is wrinkled as shown in
Fig. 1A, or the shape is deformed as shown in Fig. 1B since
the resin melt is not sufficiently filled, or the skin mate-
rial is broken so that'the resin flows out as shown in Fig.
XC. Therefore, molded articles having little or no commer-

cial value tend to be produced.

One object of the present invention is to provide
a process for producing a multilayer molded article compri-
sing a resin body and a skin material having no or few wrin-

kle or breakage in the skin material. -



(3) By actuating the |ifting mechanifgT s Hnﬂd : mspuAmEMEmHEﬁEET
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press skin material and then the nmagg ig%% aé% wher gby the gU ﬁg
fl ows and spreads between the skin nateri t he ur1aDﬁeaf .... Ea ........

nold 3. Sinmultaneously, the skin material is pressed agai wst=tte .ﬁﬁ@?tV%ﬁ¢==
of the female nold. The air trapped between the skin material and the nale
nmol d and between the skin material and the3male nold is : *

»

Another objecf of the present invention is to
provide a mold which is suitable for practicing the method
for producing the multilayer molded article according to the
present inventioﬁ.

According to a first aspect of the present inven-
tion, there is provided a process for producing a multilaver
molded article comprisiné a resin body and a skin material,
which process comprising steps of:

supplying the skin material between a male mold
and a female mold,

supplying a resin melt between the skin material
and one of the male and female molds, and

closing the molds to mold the resin melt while
removing the air trapped between the skin material and at
least one of the molds.

-'According to a second aspect of the present inven-
tion, there is provided a mold for molding a multilayer
molded article comprising a resin boﬁy and a skin material
which mold comprises a male mold and a female mold, whe;ein
a heat-resistant porous member is embedded in at lesast a
part of an inner wall of at least one of the male and femaie
molds.

Accbrding to a third aspect  of the present inven-
tion, there is provided a mold for molding a multilavyer
molded article comprising a resin body and a skin mate;ial,

which mold comprises a male mold and a female mcld, wherei:

ThlS Sheet Has Been Re'ilace
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cat hered near the front edae |ineg tThe res] T (cf . FigkpLAREMENT Q.,Ef
(4) As the female nold is further IEWasr%f 'géégﬁﬁﬁ teril I's puncture ‘
with the pins 13, and the trapped Date : JUL 1996

-
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a slit is proviéed on an inner wall of at least one of the
male and female molds.

Rccording to a fourth aspect of the present inven-
tion, there is_probided a mold for molding a multilayer
molded article comprising a resin body and a skin material,
which mold comprises a male mold and.a female mold, wherein
a hole is proviced on an inner surface of at least one of

the male and femals molds which contacts the skin matesrial.
Tha 1nventwcn will be described in detail in connect1cn with the drawings

in which - :
Figs. 1A, 1B and 1C show Gefects of the multilayer

les procuceﬂ bv the conventional methods,

=]
O
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Figsﬂ 28, 23 ‘and 2C schematically show an .embodi-
ment of the process for producing a ﬁultilayer molded
article according to the present invention,

Figs. 32 through 3E schematically show some embo-
diments of the molds for producing_a-multilayer'molded arti-
cle according to.the presént invention,

‘ Figs. 4aA through 4D schematically show a second
embodiment of the process for producing a multilayer molded
article according to the present invention, and
Figs. SA through 5D schematically show a third

‘embodiment of the process for producing a2 multilayer molded

article according to the prasent invention.

This Sheet Has Been Replaced.
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a%! 1i_escapes_trrough Lhe pin hoIFs formed in thehskiﬂ .QEPQACEﬁﬁﬂﬂﬂnEET
the skin material and the resin nelt con- tact each other ntlnagze QU(LCQQQG

this step, the resin nelt does not flow out through the pijpDag:e
each pin hole has a very small pore-and the rein nelt is
to flow through the pin hole (cf. Fig. 4C). Finally, the male and -female ..
nol ds- are conpletely closed and the nmolding of the reinis finished to =
obtain a - -

mold 3 is fixed and the female mold is moved vertically with
a well known lifting mechanism (not shown).

In Fig. 2, each of the male and female molds has
heat-resistant porous members 7 embedded in a wall part 2a
and 3a facing the cavity 6 of the mold. The heat-resistant
porous ﬁember can be produced from sintered metal, ceramics
and the like.

In Pig. 2, the heat-resistant porous members are
embedded in a part of the innef'surfacé, although they cover
the whole area of one or both of the surfaces facing the
cavity 6. The heat-resistant porous members should be pre-
sent at-least at parﬁs 8 of the mold Qhere a front line of
the resin melt finally reaches during molding or whefe a
weld line_i; formed when the resin melt is supplied from two
or more conduits. Such front line and weld line will be
referred to as “"front edge line" of the resin melt.

The part of the mold ;hich contacts the front edge
line of the resin melt difectly or through the skin material

. depends on designs of the molds, and parts where the heat-
resistant porous members 7 are embedded are selected depen-
"~ ding on the kinds of molds.

In place of or in addition to the heat-resistant
porous members, slits 9 are ﬁrovided on the inner surfaces
of the male and female molds as shown in Figs. 3A and 3B.

Preferably, each slit 9 has a width of from 0.05 to 1 mm.



mul.til ayer resin nol ded article conprising the resin body ang=the=skin——===r=

material (cf.

tion of the

Fig. 4D). Figs. 5A through SD schematical |y sHpREPhACPHHEATGEET
mul tilayer nolded resin article by using a fur- {{ her
i ! ) ! 2’;{}?9[][;2 '1996

of :tthe nold according to the present inven- tion. In this enpfdiere

nmol d has at
whi ch=di r e-

| east one small hole 15 on theinner wall 2a of

«

As shown in Fig. 3B, a éhrough hole 10 is communi-
cates with the heat-resistant porous member 7 and/or the
slit 9. The through hole 10 connects the heat-resistant
member 7 or the slit and theﬂexterior. When the air is
trapped in a larger amount, the through hole is preferably
provided to remoﬁe the air quickly.

Further, an outlef opening of the through hole 10
can be connected to suction means such as a suction pump.

For example, the multilayer molded aiticlg is
produced by using the mold of Pig. 2, 3A.or 3B as follows:

(1) First, the skin ma;efial 4 is provided bet--
ween the female mold 2 and thé male molds 3.

(2) A mass of resin melt 5 is supplied between
the skin material and one d¢f the male and female molds. In
_Fig; 2a, the resin melt is;supplied on the male mold 3 below
the skin material 4;

'?he resin melt can be supplied by a per se conven-
Eidnal_means. For example, the resin melt is suppliéd
through a resin supplying conduit which is formed in the

mold (not shown) with means for melting and plasticizing the

resin such as an extruder (not shown).

(3) By actuating the lifting mechanism, the
female mold is lowered to press the skin material and then
the resin melt, whereby tﬁe resin melt flows and spreads
between the skin material 4 and the surface of the male moid
3. Simultaneously, the skin material is pressed against the

inner wall of the female mold.



ctly contacts the skin nmaterial 4 as shown in Fig. 5. Prefera

hol e has a dianmeter of 2 to 6 mmand a depth of 11 to 30 mm
provided at a part of the inner wall of the nold which direct
part of the skin mate- rial, particularly a part of the nold

ST ZmEET
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whi ch corresponds to a part of the skin material where it is easily

wri nkt ed or where the pin hole is inconspiTuous

The air trapped between the skin material and the

male mcld and between the skin material and the male mold is

gathered near the front edge lines of the resin melt (Cf.

Fig. 23).

(4) As the female mold.is further lowered, the

trapped air 12 escapes through the heat-resistant porous

members 7 and/or the slits 9,lwhereby the skin material and

. the resin melt contact each other intimately. Finally,

the

male and female molds are“coméletely closed and the molding

of the rein is finished to obtain a multilayer resin molded

articlg comprising the resin body and the skin material.

Figs. 3C, 3D and 3E show cross sections of other

embodiments of the female mold of the present invention.

]
The same numerals indicated the same parts as in

. Figs. 2, 3A and 3B.

In the embodiment of Fig. 3C, the mold has pins 13

on the inner wall of the mold which directly contacts the

skin material. Further, the pin mayfbe provided on the

heat-resistant porous member 7 as shown in Fig. 3D.

The pins 13 can be provided as independent parts

-on the molds 2 and/or 3, or integrally formed with the molds

2 and/or 3.

Alternatively, each pin 13 may be movably attached

to an expansion means such as a spring 14 (e.g. a steel

spring, a polyurethane spring, etc.) as shown in Fig. 3C cr

a cushioning means such as a hydraulic cylinder and a hyd-

raulic press.



the final use. 10 If the nunber of the holes is nore thaniraaaiAQMMBMTSﬁEET
t he 'hol es are provided at parts where the puncture is not redquired, b@f
resin melt flows out through the punctured Date JUL1996
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The pin pfeferably has a diameter of 0.1 to 2 mm.

The pin is provided at a part of the inner wall of
the mold which corresponds to a part of the skin material
where it is easily wrinkled or where the pin hole is incon-
spibuous in the final use.

The length of the pin which extends beyond the
inner wall surface level varies with the thickness of the
skin material. -

By making reference to Fig. 4A-thrOUgh";D,'the
production of the multilayer molded afticle by using the
mold of Figs. 3C or 3D is explained:

{1) PFirst, the.skin material 4 is providedﬂﬁet—
ween the female mold 2 and the male molds 3. o

| (2) A mass of resin melt 5 is supplied between
the skin material 4 and one of the male and female mo;ds;
Preferabiy, the resin melt is supplied oﬁ the male mold 3
below the skin material 4 (Fig. 4A). ) “

(3). By actuating the lifting mechanism, the
female mold 2 is lowered to press skin material and then the
mass of resin melt, whereby the resin melt flows and spreads
between the skin material 4 and the surface of the male mold
3. Simultaneously, the skin material is pressed against the
inner wall of the female mold.

The air trapped between the skin material and the
male mold.and between the skin material and the male mold is
gathered.near the front edge lines of the resin melt (cf.

Fig. 4B). : -



parts nmade with the holes. The hole nmay be fornmed across t TS S Y-
nbid to comunicate with the exterior atnosphere. The hole ?§%%%§L%é§&{hﬁtET
conmbined with the heat-resis- tant porous nember as shown |inyFig.2 3EJULTHEO6
production of the nultilayer nolded article by using the

pins is explained by maki ng refe- rence togFigs. 5A through 5D:

o

(4) As the female mold is further lowered, the
skin Aaterial is punctured with the pins 13, and the trapped
air 12 escapes through the pin holes formed in the skin
material, wﬁereby the skin material and the resin melt con-
tact each other intimately. In this step, the resin melt
ddes not flow out through the pin holes, since each pin hole
has a very small pdre and the rein melt is viscous enough
not to flow through the pin hole (cf. Fig. 4C).

~ Pinally, the male and female molds are-completely
closed and the molding of the rein is finished to obtain a
multilayer resin molded article comprising the_resin body
and the skin maﬁerial (cf. Fig. 4D).

Figs. 5A thfough 5D schematically show the produc-
tion of the multilayer molded resin article by using a fur-
ther embodiment of the mold according to the present inven-
tioh. |

In this embodiment, the mold has at least one
small hole 15 on the inner Wali 2a of the mold 2 which dire-
ctly contacts the skin material 4 as shown in Fig. 5. -

Preferably,'tﬁe small hole has a diameter of 2 to
6 mm and a depth of 11 to 30 mm. ‘

The hole is provided at a part of the inner wall
of the mold which directly contacfs a part of the skin macze-
rial, particularly a part of the mold inner wall which
. corresponds to a part of the skin material where it is

easily wrinkled or where the pin hole is inconspicuous in

. the final use.



(1) First,
the male nolds 3. (2) A nmass of resin nelt 5 is supplied bgtween the s &

mat eri al L. 95
is supplied on the male nold 3 below the skin material 4 (&

the skin material 4 is provided bet- ween the férmtm.ArmME?\Era;ﬁEET

and one of the male and fenal e nolds. Preferably, |theer.e 131J
Fg—SBy—(9) By

actuating the lifting mechanism the fenale nDId s | owered to preés t he

mass_of skin materi al 10 _ *

If the number of the holes is more than required
or the holes are provided at parts where the puncture is not
required, the resin melt flows out through the punctured
parts made with the holes.

The hole may be formed across the wall of the mold
to communicate with the exterior apmoéphete.

The hole 15 may be combined with the heat-resis-
tant porous member as shown in Flg 3E.
| " The production Ar the multllayer molaed article by
using the mold having the pins is explained by making refe-
rence to Figs. 5A through 5D:

(i)' Fifsﬁ, the skin material 4 is provided bet-
ween the female mold é and the male molds 3.

(2) A mass of resiﬁ melt 5 is supplied between
the skin mate?ial and one of the male and female molds.
E;eferably, the resin melt is supplied on the male mold 3
below the skin material 4 (Fig. 5B). |

(3) By actuating theilifting mechanism, the
female mold is lowered to press the mass of skin material
and then the resin melt, whereby the resin melt flows and
spreads between the skin material 4 and the surface of the
male mold 3. Simultaneously, the skin material is pressed
against the inner wall of the female mold;

The air trapped between the skin material and the
male mold and between the skin material and the male mold is

gathered near the front edge lines of the resin melt (cEt.

Fig. 5B).



anq;then the resin nelt, whereby the resin nelt flows and spr
the skin material 4 and the surface of the male nold 3. Sinul

skin material is pressed against the inner wall of the fenald

L RESLAGEWENT SHEET |

trapoed between the skin material and the male nold and bet
material and the male nold is gathered near the front edge |
resin—nelt (cf. Fig. 5B). 11

e tihe—sKrn—
nes of the

{4) As the female mold is further lowered, the

trapped air 12 is further compressed and punctures the skin

material, whereby the skin material and the resin melt con-

tact each other intimately. Finally, the male and female

molds are completely closed and the molding of the rein is

finished to obtain a multilayer resin molded article compri-

sing the resin body and the skin material.

In the process of the present invention, the tim-

ing of the resin melt supply is not limited to the above

described timing. The resin melt can be supplied at any

time before the male and female molds are completely closed;

The resin melt can be supplied between the skin

material and either of the male and female molds. There-

fore, the present process can be applied for inner lining

and outer lining.

The relative position of the male.and female molds

and the closing direction can be freely selected.

Specific examples of the skin material

or non~woven fabric, nets made of metals, fibers

are woven

or thermo-

plastic resins, paper, metal foils, and a sheet or a film of

.a thermoplastic resin or elastomer. The skin material may

be decorated with uneven patterns such as grain patterns,

printing, dying and the like. In addition, the skin mate-

rial may be made of foamed materials of thermoplastic resins

or rubbers. Also, a2 laminate comprising at least two lavers

each made of the same material or different materizls which



11 (4) As the female nold is further |owered, the trappe ﬁbbngEMgﬂﬁqﬁk@ﬁr,
conpressed and punctures the skin nmaterial, mhereby the dkin mat erl@h ﬁﬁ

the resin nelt con- tact each other |nt|nately Finally, 1 Eﬁuﬁa

femal e

12 _ o

are bonded to each other with an adhesive can be used as the
skin material. Before ;he skin material is supplied in the

mold, a part or whole of the skin material may be preheated

to adjust tensile stress and elongation.

As the resin to be molded by the ptocess of the
present invention, any of the conventional resins used in
compression molding, injection molding and extrusion molding
can be used. Specific‘examples of the resin are non—expan-
dable or expandaole resins of thermoplastic resins (e g.
polypropylene, polyethylene, polystyrene, acrylonitrile-
styrene-butadiene copolymer, nylon, etc.), and thermoplastic
elastomers (e.g. ethylene-propylene copolymer, styrene-buta-
diene copolymer, etc.). The resin may contain at least one

additive such as fillers (e.g. inorganic fillers and glass

.fibers), pigments, lubricants, antistatic agents and the

like.
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obtain a nultilayer resin nolded a
the skin material. In the process

the resin nelt supply is not

resin nmelt can be supplled at any tinme before t he
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Claims

1. A process for producing a multilayer molded

article comprising a resin body and a skin material, which

process comprises the steps of:

supplylng the skln material between a male mold

and a female mold,

supplying a resin melt between the skin

material and one of the male and female molds, and

‘cYosing the molds to mold the resin melt ‘while

removing the air trapped between the skin material and at

least one of the mplds.

2, The.process according to claim 1, wherein the

trapped ‘air is removed through a pin hole made in the skin

material.

3. The process accordlng to claim 1, wherein the

tranped air is removed through a puncture made in the skin

material.

4. The process according to claim 1, wherein the

trapped air is removed through a heat-resistant porous mem-

ber embedded in at least one of the male and female mqlds.

5. The process according to claim 1, wherein the

trapped air is removed through a slit formed on an inner

wall of at least one of the male and female molds.

6. A mold for molding a multilayer molded article

comprising & resin body and a skin material, which mold

comprises a male

This Sheet 4
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mold and az female mcld, wherein a heat-



material and either of the male and frerd

pr ecess can
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position of
freely sele
non- woven f

'm Iﬂm ’I marrples of the skin naterial anjeDaleve
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resistant porous member is embedded in at least a part of an
inner wall of at least one of the male and female molds.

7. The mold according to claim 6, which further
comprises a through hole which communicates with the heat-
resistant porous member.

8. A mold for molding a multilayer molded article
comprising a resin body and a skin material, which mold
comprises a male mold ‘and a female mold, wherein a slit is
provided -on an inner wall of at least one of the male and
female molds.

9. The mold according to claim 8, which further
comprises a through hole which commuﬁicates with the slit.

10. A mold for molding a multilayer molded article
comprising ; resin body and a skin material, which mold
comprises a ‘male mold énd a female mold, wherein at least
one of the male and female molds has a pin on .its inner wall
surface.

- il. The mold acéording to claim 10, wherein the
pin is movably attached to the mold.

12. A mold for molding a multilayer molded article
comprising a resin body and a skin material, which mold
comprises a male mold and a female mold, wherein a hole is
provided on an inner surface of at least one of the male and
female molds which contacts the skin material.

13. The mold according to claim 12, wherein the

hole is a through hole communicating with the exterior

atmosphere.
is Sheet Has Been Re[ilaced
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a thernoplastic resin or elastoner.
buneven patterns such as grain patter

. A ED . i
addi tion, . thﬁwiﬁgLnay be ke
t hermopl astic resins or rubbers. Also, a |lamnate conpri %
Favers each H'm”m"""ﬁ'm”n material or different materials which -
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14. A mold for molding a multilayer molded
article comprising a resin body and a sicin material,
which mold comprises a male meold and a female mold
and means for removing the air trapped between the
skin material and at least one of the molds while
closing the molds to mold the resin melt.

'Th,is. Sheet Has Been Reﬂlaced

LT

"




12 are bonded to each other with an adhesi ve can be used (@ EE,T
material . Before the skin material is supplied in the nol d?‘EgE%C%?E@TS\&%I e
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of the skin material may be preheated to adjust tensile sftress i JUL 1590
el ongation. As the resin to be nolded by the process of tlhe prgsent

ihvention, any of the conventional resins used in

16
PROCESS AND MOLD FOR PRODUCING A MULTILAYER MOLDED ARTICLE

ABSTRACT

A multilayer molded article comprising a resin body (5) and a skin material (4)
having little or no wrinkle or breakage in the skin material is molded by molding a resin
melt and the skin material in the mold (1) while removing the air trapped between the skin
material and the mold.

Fig. 2A



conpressi on nol ding, injection molding and extrusion nol din
Specific exanples of the resin are non-expan- dable or expafld
t hernopl astic resins (e.g. polypropyl ene, polyethylene, pol
acrylonitrile- styrene-butadi ene copol yner, nylon, etc.), a
el astomers (e.g. ethylene-propyl ene copol yner, styrene-buta- di ene .
copoLymer, etc.). The resin may contHBn at | east one additive such as s

fillers (e.g. inorgﬁqic f/'/lliersfa}p?l%grlaﬁj— .
. J;}.
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body and a skin material, which process conprises the step

-fibers), pignents, lubricants, antistatic agents and the [TKE; Ny ,_é}
1. A process for producing a nultilayer nolded article co F%Eﬁﬁ?wgkﬁgggﬁ
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supplying the skin material between a nale nold and a fenal ek ==

supplying a resin nelt between the skin material and one ofl| tHEPLASEBENTASHEET

femal e nol ds, and closing the nolds to nold the resin nelt,jchara t%rgfejbgﬁ
Oagast. !‘I mofvok... _

by -renoving the.air trapped between the skin material and
the nolds through a pin hole made in the skin material. 2.

according to claim1, wherein the trappeggair is further renmoved through a )
punct ure nade the) styn mat eri al .
g2 -
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3. The process according to claim1, wherein the trapped ; g¥&5ﬁat._}
renoved t hrough a heat-resistant porous nenber enbedded in zﬁEFLZ‘g onebi‘('){:
the male and femal e nolds. 4. The process according to cl Hg%l, Qgpg@ﬁni

the trapped air is further renoved through a slit formed o R ATAT=TAMRTY=1 N

of at |least one of the nale and female nolds. 5. A nold for nolding a -
mul til ayer nol-ded article conprising a4/gsin body and a skin material, =
whi ch nold conprises a nmale nold and a fenale nold and neans for renoving
air trapped betv\e/_.in ttgédn material and at |east one of the nolds while
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mol+€s .to nold the resin nelt, characterized in that at |east e
mal e and female nmolds has a pin on its inner wall surface. 6] RERAGRMENT SHEET
according to claim5, wherein the air renoving neans is a he t_reSiqung 1996

porous nenber which is enmbedded in at |east a part of an i nndrPHaFt -6

| east one of e nd female nolds. 7. The nold according to crarnro,

whi ch Turtherﬁgyﬁgﬁﬁgég a through hol e whi$8 conmmuni cates with the _

heat - resi st ant por ous nenber. e
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14 8. The nold according to claim5, wherein the air reny
stit which is provided on an inner wall of at |east one of
femal e nolds. 9. The nold according to claim8, which ful
t hrough hol e whi ch conmuni cates with the slit. 10. .The nol
claim5, wherein the air renoving neans is a hole which is
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provi ded on an inner surface of at |least one of the nmal e {rBERIAGEMENDSUEET

whi ch contacts the skin material. 11. The nold accordi ng to clalgkfs
viherein the hole is a through hole comuni cati ng with thefleRater.i UL.. 1996...

at nosphere. 12. The nold according to any of clains 5 to —wWhereri the
pin is novably attached to the nold. -
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15.14. A nold for nolding a nultilayer nolded article conpfFEs
body and a skin material, which nold conprises a mal.e nol di| FREPLACGEMENTSHEET

nmol d and nmeans for renoving the air trapped between the skjn nat'eﬂiaajju@n}ggs
at*l east one of the nolds while closing the nolds to nold [Het® esi-n-nRkdn.
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.Another object of the present invention is to provide a mold which his suitable for

- practicing the method for producing the inultilayer molded article according to the
present invention. )

According to a first aspect of the present invention, there is provided a process for
producing a multilayer molded article comprising a resin body and a skin material, which
process comprises the steps of:

supplying the skin material between a male mold and a female mold,

supplying a resin melt between the skin material and one of the male and female
molds, and |

closing the molds to mold the resin melt, characterized by removing the air trapped
between the skin material and at least one of the molds through a pin hole niade in the
skin material.

According to a second aspect of the present invention, there is provided a mold for
molding a multilayer molded article comprising a resin body and a skin material, which
mold comprises a male mold and a female mold and means for removing air trapped
between the skin material and at least one of the molds while closing the molds to mold
the resin melt, characterized in that at least one of the male and female molds has a pin
on its inner wall surface.

The invention will be described in detail in connection with the drawings in which

Figs. 1A, 1B and 1C show defects of the multilayer molded articles produced by
the conventional methods, |

Figs. 2A, 2B and 2C schematically show an embodiment of the process for
producing a multilayer molded article according to the present inventior‘1,

Figs 3A through 3E schematically show some embodiments of the molds for
producing a multilayer molded article according to the present invention,

Figs. 4A through 4D schematically show a second embodiment of the process for

producing a multilayer molded article according to the present invention, and
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Figs 5A through 5D schematically show a third embodiment of the process for
producing a multilayer molded article according to the present invention.
In figures, a mold 1 comprises a f_emale mold 2 and a male mold 3, and in the

following description, the male
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CLAIMS

1. A process- for producing a multilayer molded article comprising a resin body and a
skin material, which process comprises the steps of:

supplying the skin material between a male mold and a female mold,

supplying a resin melt between the skin material and one of the male and female
molds, and |

closing the molds to mold the resin melt, characterizéd by removing the air trapped
between the skin material and at least one of the molds through a pin hole made in the
skin material. |
2. The process according to claim 1, wherein the trapped air is further removed
through a puncture made in the skin material.
3. The process according to claim 1, wherein the trapped air is further removed
through a heat-resistant porous member embedded in at least one of the male and female

molds.

4, The process according to claim 1, wherein the trapped air is further removed .

through a slit formed on an inner wall of at least one of the male and female molds.

5. A mold for molding a multilayer molded article comprising a resin body and a skin
material, which mold comprises a male mold and a female mold and means for removing
air trapped between the skin material and at least one of the molds while closing the
molds to mold the resin melt, characterized in that at least one of the male and female
molds has a pin on its inner wall surface.

6. ' The mold according to claim 5, wherein the air removing means .is a heat-resistant
porous member which is embedded in at least a part of an inner wall of at least one of
the male and female molds.

7. The mold according to claim 6, which further comprises a through hole which

communicates with the heat-resistant porous member.
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8. The moid .according to claim 5, wherein the air removing means is a slit which is
provided on an inner wall of at least one of the male and female molds.
9. The mold according to claim 8, which further comprises a throﬁgh hole which
communicates with the slit.
10. The mold according to claim 5, wherein the air removing means is a hole which is
_ pro‘v.ided on an inner surface of at least one of the male and female molds which contacts
the skin material.
11. The mold according to claim 10, wherein the hole is a through hole communicating
with the exterior atmosphere.
12. The .mold according to any of claims 5 to 11, wherein the pin is movably attached

to the mold.



