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PROCESS AND MOLD FOR PRODUCING A MULTILAYER MOLDED 

.IL~T!CLE 

The present invention relates to a process and a 

mold for producing a multilayer raolded article having good 

appearance with no wrin~les er breakage of a.skin mate:ial. 

Resin molded arcicles are widely used i~ many 

products including automobiles and household elect:ic appli-

ances, since such molded article is economical acd light and 

has good rncldability. 

Since the resin molded articles have some draw-

backs such that chey have poor· appearance or eccl feeling 

and t~at they a:e easily flawed, it is desired to prcvice 

:esin molded arcicles having socd surfa~e properties s~ch as 

deco~ation and scft fseli~c;. 

Although many attempts have been mace to provice 

such desirable resin melded article, it is impcssi~le :~= ~ 

single kine cf resir. to tave satisfactcr7 moldacility :nd 

strength and also to provide a molded article having gocc 

surface properties. 

Then, ?Cesent!y, at least two materials tavi~s 
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As a method for producing the multilayer molded 

article, there are proposed a method comprising adhering the 

skin material to the resin body 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 anc 

female melds and closing the male and remaie moles whereby 

the molding of t~e resin and covering with the skin material 

are simultaneously done. 

However, by the firs~ methoc, __ i~. very ciffic~lt 

to adhere the skin material en the molcec a:ticle navi~g a 

complicated str~cture without causing ~ri~kles of t~e skin 

material. 

In the second method, the air t=apped between the 

skin material and·t:ne mold is compressed by the mold closing 
.• ... : 

action, whereby t~e skin material is w:inklec as shown in 

Pig. !A, er the s~ape ~s Ceformed as s~=wn in Fig. 13 since 

the :esin melt lS net 

ria~ is b:oken sc t~at the cesin flows cu: as shewn i~ Fi~. 

!C. Therefore, molded articles having ~ittle er no corn..~er-

cial value tend t~ be orocucec. 

One object of the present invention is to provide 

a pr~csss fer prodccing a multilayer rnc:Ced articl: c~~pr!-

sing a resin body an~ a skin ~aterial tavin; nc :: few ~=i~-

k 1"' er !:::::kage . .... ~ .:..:-: ... ne sk!:i. :naterial . 



.. _ .......... _ - . 

- 3 -

THIS SHEET HAS BEEN 
REPLACED 

I .-···7---------::---::::::-:7;·-:--.------··' 

Another object cf the present i~vention is to 

provide a mold which is suitable for practicing the method 

for producing the multilayer molded article according to the 

present invention. -

According to a first aspect of the present inven-

tion, there is provided a process for prccucing a multilayer 

molced article comprising a resin body a~d a skin mat~r:al, 

which process comprising s:eps o=: 

supplying the ski~ material bec~een a ~ale mc:c 
and a female mold, 

supplying a resin melt betweer. ~~e 

and one of the male and female molds, anc 

ski~ ---::::.:,-:-­ua.::.1i-- ... -:::.~ 

closing the moles to mold the :esin rnel: while 
'.". -~ .. 

removing the air trapped between the ski~ material and at 

least one of the molds. 

Acco:ci~g to a seccnc aspect c: t~e presenc :~ven-

tion, t~ere is o:oviCed a ~clC f:= ~clCi~g a rault:laye: 

molced article ccmpr :i.s:.n; = resin body =··'"" a ski:: :nate: :a:, 

whic:-t mold comprises a male mold and a .::male . .. . . 
mc.:.c, w:iere.:.:: 

a Ceat-:esistant porous ~=m~e: lS 
. .. ..... emoecc.ea. .ln at ::as'C a 

part cf an inner wall of at lease one c: the male anc· :ema:e 

moles. 

Accorclng to a third aspect c: t~e presenc i~ve::-

ticn, there is providec a mold for mclci::; a mul~::~ye: 

molded article c:::mor is i!'lc - - a resi:: bcCv a ski:: :nate::a:.. 

iii 111ii1il1r 
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a slit is provided on an inner wall of at least one of the 

male and female molds. 

According to a fourth aspect of the present inven-

tion, there is provided a mold for molding a multilayer 

molded article comprising a resin bocy and a skin material, 

which mold comprises a male mole anc a fema:e mol~, w~ere:n 

a hole is provided on an incer su:fice of a: leas~ one c! 

Figs. lA, 13 a~d !C shew cefec:s =~ ~~= ~~l~ilaye: 

Fiss. 2A, 23 and 2C sc~e=.atical:y s~cw =~ e~CcCi-

me~t cf the process for pr~ducing a mclt!!aye: mclce~ 

E~r ~:oCucin; a ffiul:::aye: 
.. ... . .. 

~cicec a:t..:..-

. . 
:..n~le::.: .:..:Jn, 

?i;s. 4A through ~J sc~e~atica::y s~=~ _ secc:c 

a:t!c:e according ~~ t~~ ~resent i:vent!:~. a:c 

. . . 
===·==:.;~::..:::, 
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mold 3 is fixeq 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-::esistant 

porous member can be produced f=om sintered mecal, ceraffiics 

and the like. 

In Fig. 2, the heat-::esistanc ;crous mem~ers a=e 

embedded in a part of t~e inner surface, although :~ey c~ver 

the whole area ot one or both cf the surfaces fac:ng tte 

cavity 6. The heat-resistant porous members should be pre-

sent at least at parts 8 of the mold where a fron: line of 

the resin melt finally reaches curing molding er tthere a 

weld line Js formed when the resin melt is supplied from two 

or more conduits. Such front line and weld line ~ill oe 

referred to as "front edge line" cf the resin mel:. 

The part of the meld tthich ccn:acts :~e fron: ecge . 

line cf the resin melt Cirec=ly er t~rc~gh the s~in material 

depends en designs of the molds, and par:s whe:e :~e heat-

resista~t porous members 7 ar: :mbeccec a=e selected cepen-

ding on the kinds of molds. 

In place of or in accition t~ the heat-::esis~ant 

porous members, slits .9 are prcv~ded on inne: sur.:aces. 

cf t~e male and female molds as shown i~ ?igs. ;A and ·­--. 
?ref:t"ably, each slit S has a. ·,;:.Cth c~ ::cm o.o: :·:· : .:.tu. 
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As shown in Fig. 33, a through 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 the exterior. When the air is 

trapped in a larger amount, the through hole is p~eferably 
. _. ,. 

provided tc remove the air quickly. 

Further, an outlet opening of the through hole 10 

can pe connected to suc~ion means such as a sucti~n pump. 

For example, 'the illultilayer mclced article is 

procuced by using the mold of Fig. 2, 3A or 33 as follows: 

(1) First, the skin material 4 is prcvicec oec-

ween the female mold 2 and th'e.-male molds 3. 

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

the material and one of t~e male and female moles. 

Fig. 2A, the resin melt is supplied on the mal~ mold 3 ~elow 

the skin material 4. 

The resin melt can be supplied ~y a cer se cc::ven-

tional" means. For example, t!"ls rssi~ melt is st:oo.t!.ec 

thrcush a resin supplYing conduit ~hich ~s formeC i~ tte 

mold (no: shown) with means fer melt!::; and plastic!zi~g th~ 

resin sue~ as an ~ttru~er {not shown). 

(3) 3y actuating the lifting mechanis~, the 

female mcl~ is lowered to press the skin material and t~en 

t~e r;si~ melt, whereby th: resin melt Elcws anC sprs:Cs 

s.:..multanecu$~ly, the skin materia.·1 is !::-:sse~ a<;ai::s: t::a 

i~n:: ~all cf the =:mala mclC. 
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The air trapped between the skin material and the 

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

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

F . ~-) ig. .t.:; • 

( 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, wherebv the skin material anc 
I ~ 

the r:sin melt contact each other intimately. Fir.ally, t~= 

male a~d female moles are completely clcsed and t~e ffiolc:~; 

of t~e rein is fir.ished to obtain a multilayer resin rnclcec 

article comprising the resin body and the skin material. 

Figs. 3C, 3D and 3E shew cress sections cf ether 

embcciments of the female mold of the present inven~!cn. 

The same numerals indicated t!'le same ::;,::or'":::: --- ""'- as 1:-:. 

Figs. 2, 3A and 33. 

!n ~~e embcCimen~ cf F:g. 3C, t~e molC ~as ;ins 

ski~ ~aterial. :ur~her, the pin &ay == p=ovideC =~ =~= 

b.eac-:e:sistar.t pcrous member 7 as sho~n in Fig. ;~. 

The pi~s 13 can == ~rovided as incepencen: :ar~s 

on the molds 2 and/er 3, or integrally formed wit~ t~e mol=s 

2 and/or •. 

Alternat!.vely, each 13 may t:e movably 

=~ an expansion means such as a sprins 14 (e.;. a s:~~l 

:aul:.·: ~ress. 
. :~ ... : 
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The pin preferably has a diameter of 0.1 to 2 mm. 

The pin is p=ovioed at a part of the inner wall of 

the mold which corresponds to a part or the skin material 

where it is ea~ily wrinkled or where the pin hole is inccn-

spicuous in the final use. 

The length of the pin which extends beyond the 

:nner wall surface= level v=~i~~ with the thickness of the 

skin mat.eri.:.l. 

3y maki~~ referecce =~ :i~. 4A throu~h 4~, t~= 

production cf the multilayer molded article by using the 

mold cf ?igs. 3C or 30 is explained: 

(1) First, the skin material 4 is provided bet-

ween the remale mold 2 and the male moles 3. 

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

the skin material 4 and one of the male and female moles. 

::eferably, the ~=sin melt !s supplieC en the ma~e mclC 3 

(3) Ey actuatic~ c~e liftin~ mecnanis~, the 

female mold 2 is lowered t= ;ress skin waterial and t~:n t~: 

=ass c~ :es1c ~elt, whereby =~e ~esin melt flews and s;reaca 

~etween the skin material 4 and the su:face of the male me:= 
Sim~lt.anecusly, the ski:! material !s pr.esseC asai~st t.!':s 

:~ner wall of t~e female m=ld. 

The -; ,. '='--- trapped :et:·,;een the skin material 

:!.;. 43). 
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(4) As the female mold is further lowered, the 

ski:1 material is punctured with the pins 13, and the trapped 

air 12 escapes through the pin holes formed in the skin 

material, whereby the skin material and t~e resin melt con-

tact each other intimately. In this step, the resin melt 

does net flow cu: through the pin holes, since each pin hole 

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

not to flo~ t~rcugh the·pin hole (c~. Fig. 4C). 

Finally, the male a:1d female cclcs are•completely 

closed and t~e rr.olding of t~e rein is finished to obtain a 

multilayer resi~ molded article comprising the resin bccy 

and the skin macerial (cf. Fig. 4D). 

Figs. SA through SD schematically show the p:ocuc-

tion of the mul:ilayer molced resin. article by ~sing a fur-

ther embodiment cf the mold acco~ding to the present i~ve~-

..... ... icn. 

~n t~!s embodiment, ~he mold tas at least c~e 

srna~! tole 15 on che inner wall 2a of t~e mole 2 whic~ c:-=-
ctly contacts tte skin material 4 as shewn 

Prefe:ably, the 
___ ,, 
::u.c:.~-

6 mm and a dept~ cf ll to 30 mr.t. 

hcle has a 

. ~· -in rlq. ::. 

diameter cf 2 --

The hole -is prcvi~ed at a part cf the inner ~al: 

of the mold wh!ch directly concacts a part cf the skin ~a=~-

rial, particula:ly a par~ cf t~a meld i~~er wall whic~ 

corresponds :.c a part cf :~e skin matsr:.a! wher: it i.= 

easily wrinkle~ c: where :~e pin hole is inconspicucus ·-

c== 

This Sheet Has Been Replaced 
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If the number of t~e holes is more than required 

or the holes are provided at parts where the puncture is no~ 

required, the resin melt flows out through the punctured 

parts made with the holes. 

The hole may Qe formed across.the wall of the meld 

to communicate with the exterior atmosphere. 

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

tant porous member as shown in Fig. 3E. 

The procuction of the multilayer mclced art:icle by 

using the mold having the pins is explainec by making rere-

rence to Figs. SA through SD: 

(1) First, the skin material 4 is proviced be~-

ween the female mold 2 and the male molds ~· 

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

the skin material and one cf the male and female moles. 

Preferably, the resin u.elt is SU?Plied en t~e male mold • 

below t~e skin material 4 (?i;. 53). 

(3) :y actuating the lifting mec~anism, the 

female mold is !o~ersd to ~:ess the mass c: skin matsr::: 

spreads between t::e skin r.:ateriai 4 and tte surface cf ~~e 

male mold 3. Simultaneously, the skin material is pressec 

wall c: t:ie f:male mclC. 

The a:: t:appeC =etwe:n the skin mate~ial anC ~~= 

~ale meld and bet~een t~e skin material an~ the male mcl~ :s 

c;at!lEreC r.ear t.=:e front eCcs lines o·f. the :::sin melt ( =:=. 
?ig. 53) ~ 
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(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 molci~g of the rein is 

finished to obtain a multilayer resin molced article compri-

sing t~e resin body and the skin material. 

In the process of . . . . 
present :~venc!cn, t!"le t:m-

ing cf the resin melt supply is nc~ li$i~ed to t~e aoove 

described timing. The resi~ =e!t can be ~uppliec at any 

time before the male and female molds a:e completely c:cseC. 

The resin melt can be supplied between the skin 

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

fore, the present process c~n ~e appliec :er inner l!r.ing 

and outer lining. 

The relative pcsiticn cf the ffiale and female moles 

ace t~e closing cirect!c~ can be freely selectec. 

Specific examples cf t~e sk!~ ~ate:ia! are wcvec 

or non-woven fabric, nets ffiaCc cf mec:::, Eibe~s c~ t~ermc-

plas~:c =:sins, ~~per, metal foils, a~c a shes~ er a film:: 

a thermoplastic rssin er slastcme:. ~~~ ski~ material may 

be decorated with uneven ~atterns sue~ as grai~ patte:cs, 

printi~g, Cying anC t~e like. !n aCCi::on, tts skin mat:-
. , . ria_ r:ay oe made cf f=amsC ~ats::a2s == thermc;last!c res.:::£ 

er r~bbers. Also, a lam!~at: c~~?ris:~; ct least t~c !ay::: 
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are bonded to each other with an adhesive can be used as the 

skin material. Before the 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 process cf the 

present invention, any of the conventional resins used in 

compression molding, injection molding and extrusion molding 

can be usec. Specific examples of the resi~ a=e ~c~-expan-

dable o: ex?andable resins c~ thermoplastic resi~s (e.g. 

polypropylene, polyethylene, polystyrene, ac:ylcnit:ile-

styrene-butadiene copolymer, ~ylon, etc.), and t~er~cplast~c 

elastorners (e.g. ethylene-propylene copolymer, styrene-buta-

diene copolymer, etc.). The resin may contain at least cne 

additive such as fillers (e.g. inorganic fillers ahd glass 
. ··-. -

fibers), pigments, lubricants, antistatic agents anc t~e 

like. 
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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 or· 

supplying the skin material between a male mold 

and a female mold, 

supplying a resin melt between the skin 

ma~erial and one of the male and female moles, a~d 

closing t~e moles t~ meld the resin melt while 

removing the a!r t:apped between the skin material and at 

least one of the mclcs. 

2.· The process according to claim l, wherein the 

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

material. 

3. The process acc~rding to claim 1, wherein the 

trapped air is removed thrcu;h a puncture u.ade c: 1 .. ; '""\ 

-"'-"· 
material. 

4. The process acc=:c~~g to claim l, wher:in t~e 

tranced air is remcveC t~=cu;h a heat-resistant por~us mem-

ber embedcec ; ..... -':"' l:::.:c:r--· .. "'- ----- one of the male and female hlclcs. 

-· The process acccrci~g to claim l, wherei~ the 

trapped ai: is rsmcved :~ro~gh a slit formed on a~ i~ne~ 

wall of _.,. f.c..:c:• -.,...;;; rF 
c: .... ----'"' -·"- -- t~e mals and female moles. 

6. A mclC Ecr mclCins a multilayer molC:C a~t!cls 

c:::mprl.s!ng a resi:: bccy anc a skin material, whic~ -- ·­........ _~ 

ccmpr2ses a male =-~:..= ar:C _ f:ma!: n;cld, wherei~ a ::.eat-
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resistant por?us member is embedded in at least a part of an. 

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

7. Th~ mold according td-clairn 6, which further 

comprises a through hole which com.~unicates with the heat-

resistant porous member. 

s. A mold for molding a multilayer molded article 

comprising a resin body and a skin material, which mold· 

comprises a male mold ·~nd a female mold, wherein a slit is 

provided en an inner ~al! of at least or.e of t~e male a~c 

female melds. 

9. The mold accorcing to claim 8, which furt~e= 

comprises a through hole which communicates with the slit. 

10 .. A meld for molding a multilayer molded article 

comprising a resin body and a skin material, which ~old 

comprises a m.ne meld and a female mold, wherein at leas.: 

one of the male anc female moles has a pin en its :~~er wai~ 

surf.:ce. 

11. The.meld acc==~~ng ~o claim 10, whe::i~ t~= 

pin is movably attached to the meld. 

comprising a resin body and a skin material, which mclc 

comprises a male mold and a ~::am-i.:. 
- -·•LC:-- mold, wherein a 

;rcviC.eC en an i:lne::- surfacs of a~ least one of th:: :nal: a.:1C 

f:male mclCs r,;hic:: cc~tact.s :he skin mat::ial. 

13. The mclC ac=crding ~~ claim 12, wner=i~ c~s 
. ' 

::.c.!.S is a ::~:ough !:els c::im.rnur.ica"C.!.ng with ths e:~t:ric: 

a.t.:ncs;t::;. 
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14. A mold for molding a multilayer molded 

article comprising a resi~ body and a skin material, 

which mold comp.rises a male :mold and a female mold 

and means for removing the air trapped between t~e 

skin material and at least one of the molds while 

closing the molds to mold the resin melt. 


