PLASTICS

IN THE AUTOMOTIVE

INDUSTRY

JAMES MIAXWELL

SMR USA
Exhibit 1032
Page 001




Plastics
in the
automotive industry

JAMES MAXWELL

INTERMATIONAL

WOODHEAD PUBLISHING LIMITED

CAMBRIDGYE, ENGLAND

SMR USA
Exhibit 1032
Page 002



Published by Woodhead Publivhing Limited, Abingion Hall, Abingion, Cambridge CB1 6AH,
England

Published i North America by the Society of Automotive Engineers, Tne, 400 Commonwenlth
Divive. Warrendale, PA 150960000, LISA

First pablsshed 1994, § Pubdishang |1el and Socicly ol Awtomotive Engineers, Ing
© 1984, Wodbead Publishing Lid

Conditioms of sake:

Adl mights reserved. Noopart of this publication may be reprodeced or iransmmticd in any form
ot by amy means, electiomic or mechanival, incloding phoksopy, reconding, or any information
storage and retrieval system, withou! permission m writing from the pulsishe

British Libwury Catuboguing in Publicatson Daa.
A catubogue revoad Tor this ook is avaitable from e British Libwary

Libstary ool Comigross Catalogimg-oe Publicatson Diatn
A catilogue revod for this book is avadlable from the Librory of Congress,

Wossidheud Publishing ISEN | 85573 (039 |
Society of Automatae Engincers [SHN | Shimip 537 7

SAE order number: R-147
Diesigived by Ceoll Giroen (text] wnd Chnis Feel ¥ { jacket)

Typescn by Best-set Typeseticr Lid, Hong Kong
Primted by Gallurd (Pranters) Lid, Girewt Yarmwmth, Norfobk, Englond

SMR USA
Exhibit 1032
Page 003



L4 Plasnics in the aummonve indusiey

the Mercedes 11 and Volvo MM series, for example, and for the grilles
located on the rear wings of the 1988 Nissan Bluchird,

The cowl panel grille, berween bonnet and windscreen, can be a more
demanding apphication. It needs to be resistant 10 weather and hot air, bt
more difficult to achieve in this very long, thin moulding are good mould
ﬁ"ing and dimensional stability. Gilass reinborced nyvlon has been used, but
amorphous plastics offer lower shrinkage and thermal expansion and so are
more suitable. ASA and ABS arc widely wsed, or PC/ABS blends where
greater heut resistance is needed (sec Fig. 5,185

Similar properties are required in the rear tmm (applique ) pancls between
the tail lighting. usually festuring ARS and ASA (Fig. 5.17). An integrared
styling effect has also been achicved by using an acrylic moulding to link the
twor acrvlic benses,

Mpoiders

Rear spasilers tend 10 be the hallmark of the high performance top-of-the-
range models, wherein acrodynamic refinements can be chumed. Priduction
numibers are thercfore relatively small, which cxplains why R-RIM PUR 1
the most commonly wsed material Tor rear spoilers, cither produced in black
of painted off-line in body colour, using very flexible PUR paints. From
spoilers are exposed (o high wind forees, and consequently the materis!
needs rigidiny as well s woughness (sce Fig, 5.09). Spoilers are increasingly
becoming standand items, necded in much barger numbers, Injection moalded
mineral-lilled PA and PBT are wsed. along with blends such as PC/PHT, as
well gs SMOC and R-RIM PUR. The problem of combining high rigidity and
high impact strength e one componcat has been solved in the case of the
1993 Renoult Safrane by using a thermoplastic elastomer for the impuact-
vulnerable spoiler hase.

Mirrors

The door-mounted rear view mirror with o plastic body, pow o virlilly
wniversal feature, was a French innovation, introduced with the Renauli 14
in 1976, The grear majority of today's micror housings are moulded in gliss
reinforced avlon. in a vanety of foomulations based on both PA 6 and PA
oy, Rlack UV-stahilized grades are normally sed, with body coburs an
wdded refinement for high series models (see Fig. 5.20). Reinforced nylon
is used because of the mechanicul performance requirements of remie-
controlled mirrors, espeaally the creep resistance needed for the mechanisms
o survive the touch-up ovens. The precise grade selection depends on
whether die-castings are used for any of the structural clements (stll the
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Exteriors 115

5.19  Front spoiler of Ferran F40 in a
polyurethane integral skin system {couricsy 520 Ford mirror housing in glass fibre
Dow Plastics ) reinforeed nylon {ocourcsy 1C1)

case with most designs), Bayer have taken the development 1o its logical
conclusion by designing a mirror housing in nylon 66 reinforced with 33%
glass fibre, which excludes metal entirely

Materials other than nylon are increasingly entering this ficld. Plastics
from BASF are used in the novel double mirror design for a Kaess-Bohrer
Sctra bus, The foot housing and the housing for both mirrors are injection
moulded in ASA/PC blend, and the whole assembly is encased in vacuum-
formed ABS

Door handles

Exterior door handles need the same kind of propertics s mirmor housings.
Gilass reinforced nylon s popular in Europe; however glass reinforced PRT
and polvarylamide are used for certain Ford, Peugeot and Volvo models,
and scetal homopolymer for some truck cab handles (see Fig. 5.21). Initial

21 Iveco vreck cab handle n scetal
homopolymer (courtesy Du Pont).
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