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Said loosely packed sheet structures have outstanding strength to weight ratio making

them suitable for many applications.

In some applications it is however desirable to improve the stiffness and the surface

quality of the known loosely packed structures further.

It is known to improve the surface quality of fibre-reinforced sheet by covering the
sheet with a layer or film of a tﬁermoplastic not containing any fibres. Upon further
processing of the thus covered sheet, in particular when heating it the fibres of the
sheet tend to protrude through the surface of the cover layer thus diminishing the

surface quality again.

To increase the mechanical properties of thermoplastic materials reinforced with glass
fibres it has been proposed to cover the thermoplastic sheet with layers of materials

containing aligned high performance fibres.
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of materials containing aligned high performance
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product of the invention conprises a substrate that is

Thé E)Po\ﬁlugtegf ik iﬁ%ﬁion can be shaped by heating the multilayer product and

pressing it or vacuum consolidating it in a mould having the desired shape.

It can be painted with or without an intermediate surface treatment such as applying a

primer, flame treatment and the like.
DETAILED DESCRIPTION OF THE INVENTION

The multilayer product of the invention comprises a substrate that is provided at each

side with at least one cover layer.

The substrate is formed by a glass fibre reinforced thermoplastic product with
randomly distributed fibres and with a density of less than 1.20, preferably less than
1.00 gram per cm”’.

The cover layer is formed by a long or continuous fibre reinforced thermoplastic film,

the fibres being oriented approximately parallel to one another within each layer.
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The substrate usually has a thickness of between 1 to

10 mllimetres. THE COVER LAYER L
The fibres have an average length of about 7 to 200 millimetres.
The substrates have a low density and are air permeable. The substrate usﬁally has a

thickness of between 1 to 10 millimetres.
THE COVER LAYER

The cover layer or cover layers is/are formed by a long or continuous fibre reinforced
thermoplastic film or prepreg with the long or continuous fibres being orientated

approximately parallel to another. Such films are commercially available.

The films can be made for example drawing a plurality of continuous filaments
through a melt of a thermoplastic polymer with a relatively low melt viscosity while
keeping the filaments aligned along the direction of the draw under tension. Such a
process has been described for instance in EP A- 0 056 703. The average length of

the long fibres is over 100 millimetres. The fibres are individually embedded in the
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PROCESS FOR MAKING THE MULTILAYER PRODUCT

The manufacture of the multilayer product of the invention is relatively simple. On
both sides of the substrate as defined in the claims are applied one or more layers of
the film. To prevent distortions of the mulitlayer product of the invention it is
simplest to apply on each side of the substrate the same number of films and with a
balanced orientation. When using more than one layer of the film the film is usually
applied such that the direction of the long or continuous fibres of each subsequent
layer differs from the orientation of the previous layer. This is normally as a 0°/90°
lay-up but may also be uni-directional or quasi isotropic lay-up depending on the
application. The substrate and the film are heated together under pressure at a

temperature to assure good bonding between the substrate and the film or prepreg
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use as body panels for the autonotive industry or

out door vehicles. CLAIMS 1. Miultilayer product nade out
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| ayer, conpletely or partly covering the substrate,

the substrate being a fibre reinforced thernoplastic
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following thermoplastic materials: polyolefins, polycarbonates, vinyl aromatic
homopolymers, vinyl aromatic compounds containing copolymers, vinyl aromatic
compounds containing graft copolymers or vinyl aromatic compounds containing
blockcopolymers,  thermoplastic ~ polyesters, thermoplastic ~ polyurethanes,
polyetherimides; polyphenylene sulfide, polyphenylene ethers, polyamides or blends
of thermoplastic materials comprising at least one of the mentioned thermoplastic

materials.

6. Multilayer product of claim 1 with a substrate with a thickness between 1.0

and 10.0 millimetres.

7. Multilayer products of claim 1 with cover layers with a thickness of between

0.1 and 5 millimetres.



and 10.0 mllimetres. 7. Miultilayer products of claim
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w@nwsH70864 | i metres. 8. Multilayer products of cP@I/DS205/000052

wherein the thernoplastic material of the substrate

and the cover |ayer conprise conpatible thernoplastic
8. matMuitAhyer Droddets of @it Preteein die ehexmdplhsté hilataial of the

each sjde of the substrate at_|east' two cover, |ayers,
subgtrate pRFhie £P 1 dayeh FOTPTISLepiRPatible thisapplpgticdpateidl- each

side of the substrate having a different orientation

of : b £ r . tol _ \

O or oHUBRRF Prfact UM Bich LR S oL SHOTUE af Jeast o
covhialagerscibn loredigbresiof atfleastytwofcobiel afyalsl cmvwacly sivigtadithakgbstrate
| ass.;.carbon; synthetic materials, .mneral or natura
havihegy GLereyy oriqplation oy o9 JaGEROTHONE RIS 1 wi th | ong,

fi bres, which have been made out of any of the

10.f ol Mawingr PRI 8f slaind| PH&th §Beb QR thé ¥ishatd Gvhich have been
materials, mneral or natural fibres. 12. Process for

madehut wh A elcthe fdlawing magerials: |gdgser casbad spethpc wetesialsnmigeral
t e at each side at least partly with at |east
mﬁ%ﬁgaﬁﬁﬁé%or prepreg |layer, the substrate being a fibre
rei nforced thernoplastic product with randomy
11. di sMultbagtee grddubt efscland 1 with langdétiss,twhioh hhesBedniaadd ot of

gra r.cm, preferably | ess than 1.0 grans. per, cnB
anydidhs Ffﬂﬁ%%ma\teé%f Pasish garRonohgthticape Msotiiera i gatural
fibrk€i nforced thernoplastic with the fibres being

orientated approximately parallel to one another

wi thin each layer. 13. Process of claim 12 conprising
12. at Rreeess fartbe avdifacoradf s maptibfethpratiictdyt tnyering aishbstete at

rodu covered.with the coyer |ayers . undef pressure .
eack 5 HaerF VRO Pt dedsn GrE A orietiied G LrBpESEH Bripe o
fibrp reglsite@thenbFAPRS @bthe: WhBUEnddiBlyohissHhutddafibicl 428 with a

tenperature of the therpoplastic material in the: |
densgitppef legg than 1.2 grams per cm’, preferably less than 1.0 grams per cm” and the
cover layer being a long or continuous fibre reinforced thermoplastic with the fibres

being orientated approximately parallel to one another within each layer.

13.  Process of claim 12 comprising at least one additional step of heating the
multilayer product covered with the cover layers under pressure in a mould
corresponding with the desired shape of the product at a temperature above the glass

transition temperature of the thermoplastic material in the substrate.

14.  Process of claim 15 comprising the step to heat the substrate under pressure

before applying the cover layers.

15. Painted multilayer product made out of a substrate and at each side at least one
cover layer, the substrate being a fibre reinforced thermoplastic product with
randomly distributed fibres and with a density less than 1.2 grams per cm’, preferably
less than 1.0 grams per cm® and the cover layer or layers being a long or continuous

fibre reinforced thermoplastic with the fibres being orientated approximately parallel
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14. Process of claim15 conprising the step to heat
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