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BOYD NIVELLES

Located in the heart of Europe, close to Brussels, BOYD is a
Belgian company that has been designing, manufacturing and
marketing high-tech parts since 1946. Recognised as a leader
on the European market in the elastomers, cellular rubbers
and expanded plastics sector, in recent years BOYD has
expanded its range of materials to include composites and
thermoplastics. Today, this expansion of the range allows
BOYD to cover all polymer-based materials (elastomers,
cellular rubbers and expanded plastics, and thermoplastics)
as well as composite materials with thermosetting and
thermoplastic matrices. Clearly, BOYD wants to offer its
customers as large a portfolio of high-tech products as
possible, covering a range of applications that is as diverse
as possible.
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Honeycomb sandwich structure
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A composite material is an assembly of at least two non-
mixable components that nevertheless have a strong capacity
for mutual adhesion. The new material thus created possesses
properties that are superior to those of each of its components.
A composite material typically consists of the following three
components:

« A framework known as a reinforcement
(generally based on short, long or continuous fibres) that
provides the mechanical strength (resistance and rigidity)
of the composite.

+ A binder known as a matrix
(generally a thermoplastic or a thermoset-based
material) that provides the cohesion of the structure,
transmits stresses to the reinforcement and protects the
reinforcement from the environment.

+ Additives and charges
are generally added to improve certain properties of the
material, such as UV resistance, conductivity,
fire resistance, etc.

Thanks to their exceptional mechanical, electrical and thermal
properties, composite materials offer undeniable advantages
in many areas of application, where they replace traditional
metals and other alloys thanks to a set of superior properties,
including:

» Low density (lightness)

« High dielectric properties

+ Considerable chemical resistance (corrosion)

+ High specific resistance and rigidity

« Very good fatigue resistance (cyclic loading)

 Excellent self-extinguishability and low combustion fume
toxicity

« ECO-friendly

In addition, certain properties of composite materials can be
adjusted by changing their design parameters, for example:

* Insulation or electrically-conductive

* Insulation or thermally-conductive

+ Coefficient of thermal expansion

+ Energy absorption (impact, acoustic) etc.

Stratified composite
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ORGANIC MATRIX COMPOSITES (OMC)

BOYD offers a complete range of organic matrix composites
(OMC) in either thermoset resin (TS) or thermoplastic
resin (TP). Thermoset resins are crosslinked thanks to an
irreversible polymerisation process, which makes them non-
recyclable. Conversely, thermoplastic resins are produced
by a reversible fusion process, making them recyclable.
OMCs are manufactured from reinforcements impregnated
with resin by a low- or high-pressure production process.

HERE ARE SOME EXAMPLES OF TS AND TP
RESINS REGULARLY USED:

THERMOSET RESINS (TS)

Unsaturated polyester (UP)
Vinyl ester (VE)

Epoxy (EP)

Phenolic (PF)

Methacrylate (A)
Polybismaleimides (BMI)
Silicone (SI)

Melamine (MF)...

THERMOPLASTIC RESINS (TP)

Polyethylene (PE)

Polypropylene (PP)

Polyamide (PA)

Polyimide (PI)

Polybutylene terephthalate (PBT)
Polyetherethercetone (PEEK)
Poly(phenylene sulphide) (PPS)
Poly(phenylene oxide) (PPO)...
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CAN BE CLASSIFIED ACCORDING TO THE
FOLLOWING THREE MAIN CRITERIA:

THEIR CHEMICAL COMPOSITION
Vegetable fibres (flax, hemp, jute, cotton, etc.)

Synthetic fibres (polyester, aramid, UHMWPE, etc.)

Mineral fibres (glass, basalt, carbon, etc.)
Metallic fibres

Cellulose paper, mica paper, Bakelite-coated paper

THEIR SIZE

Short fibres (0.1 to 1 mm)
Long fibres (1 to 50 mm)
Continuous fibres (>50 mm)

THEIR ARCHITECTURE

Thread (Roving)
Unidirectional web (UD)
Woven

any type of woven fabric (glass cloth, carbon cloth,

aramid cloth, etc.)
Non-woven

Glass mat, cut glass mat fibres or any other type

of fibre with the same architecture

The mechanical, thermal and electrical
properties of composite materials are
essentially determined by the technical
characteristics of the chosen resin-
reinforcement combination.
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STRATIFIED COMPOSITE
STRUCTURES

BOYD specialises in the manufacture and processing of
stratified composite structures (SCS). SCSs are made up
of successive layers of reinforcements impregnated with
resin, known as pleats. These are formed from long-fibre
reinforcements bonded by a resin. SCSs are often made up
of unidirectional or bidirectional pleats that are extremely
thin, in the order of several tenths of a millimetre. The desired
mechanical properties are obtained by stacking pleats in
layers, each one of which is oriented differently.

MANUFACTURE
AN ULTRA-MODERN MACHINING CENTRE

Thanks to its expertise in the machining of composite
materials (cutting, milling, turning, drilling and tapping)
and to ultra-modern machinery that includes several milling
tables and machine centres with 3 to 5 spindles, BOYD is
able to meet the most stringent customer requirements. All
machined parts supplied by BOYD to its customers meet the
quality criteria, for example dimensional tolerance and surface
condition, required by the principal international standards:

IEC/EN 60893
NEMA LI.1

DIN 7735

NFC 26153/26154
JIS

Metallic parts
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A LARGE RANGE OF SEMI-FINISHED

AND FINISHED PRODUCTS

Composite materials are processed into semi-finished or

finished products using several manufacturing methods, chiefly
machining, stamping, moulding and pultrusion. The resulting

products are available in several forms:

Laminate panels

Machined parts

Tubes, cylinders and bars
Round and threaded rods
Tailor-made pultruded profiles
Tailor-made moulded parts

APPLICATIONS FOR
COMPOSITE MATERIALS

are many and varied, the main ones being:

Electrical insulation

Thermal insulation

Chemical resistance (corrosion)
Resistance to abrasion and wear
Resistance to humidity, salt water,
dielectric liquids, etc.

THESE APPLICATIONS ARE AIMED
AT VARIOUS SECTORS OF ACTIVITY,
INCLUDING:

Rail, maritime and air transport
Electronic/electric

Medical

Textile

Household appliances

Paper industry

Energy industry

Mechanical industry, etc.
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QUALITY CONTROL AND ZEH 5 1438 R SRS BT AL AL KB HEIR ) 45/ 7 R
ISO 9001 CERTIFICATION Iso 9001 TAE
» | GRAIL-WSPG3-FR GRAIL-PHCP-FR GRAIL-PGUTR-FR | GRAIL-PGGM-FR GRAIL-EPOGC-FR | GCOMP-EPOGC-EN | GCOMP-EPOGM-1 | GRAIL-EPORO-FR | GRAIL-EPOWN-FR | GRAIL-EPOPE-FR
Over the years, BOYD has equipped itself with human and ZELISK » BOYD IR EFEARASTHENANRI NG E > #iR
material resources that gu.arantee systgmatic and s.trict quality NENE IR IT R RGN REES] o RINNAIEER: FOREBE AR e AR sE B BRE I EE B
conro atr s producton un, Qu rlrtl aully o) et (001 - TRAIFARERAR AHEWEIE
checks quickly, as well as those of certain basic mechanical R \\ HURLSR B K U SR B S SR BRI RERTIUIR © T HEE (g/cm’) 1,9 1,4 1,45 1,81 1,8 2 2,1 1,85 2 2 1,32
properties such as shore hardness, tensile strength and FPLLTE A RumISHT - BOYD M SRUNIZ T TSt BER
resistance to compression. For more detailed analyses, BOYD KETB=ESETH © BELA RS MR AR fE 28 EN 45545 UL-94 - EN 45545 EN 45545 EN 45545 EN 45545 - - - UL-94
works in partnership with several industrial and university 2008 4E; BOYD 2RI 1ISO 9001 SAIE
laboratories in Europe. Since 2008, ISO 9001 certification has 2 AR S INIETF
been successfully renewed each year. EN 60893/IEC 60893 PFGC201 PFCP201 PFCC204 UPGM203 UPGM203 EPGC202 (HFD) EPGC203 EPGM203 EPGC 205 EPPC301
DIN 7735 - - - - HM 2471 - - - HGW 2370.4 -
w
1]
}E. NEMA LI.1 G-3 - LE GPO-3 GPO-3 FR-4 G-11 - G-11 -
[
s NFC 26153/26151 - - - - VmP2e - - VmEM2 VIEM2 -
BQA_QMS_C_2007342 JIS PL-GH - PL-FLE TL-GEF - EL-GEF EL-GEH - - -
b IHELT A B4 SRR I A BT HET BIWALUET BIMALET FRAY%E
RERE REM RER AN 2E E S il
3H
% ZE (g/cmd) 1,95 2,1 2,2 1,95 1,9 1,29 ] i; =
Iy
BELYA By MR o 2.3 UL-94 UL-94 UL-94 UL-94 uL-94 UL-94 UL-94 -
EN 60893/IEC 60893 SIGC202 IEC 60371-3-3 HP5  IEC 60371-3-3 HP5 MFGC201 PIGC301 -
DIN 7735 - - - HGW 2272 -
i
123
) NEMA LI.1 G-7 - G-5 -
[
NFC 26153/26151 = = = = =
JIS SLOGSH - - ML-GMH -

1 RfERR RS ER

2 EJRHL GCOMP 70 GRAIL %7 A AT 7= M A9$ AR SRR A0/ S PR ARG MRIE » iF
INFO.NIVELLES@BOYDCORP.COM 5% {15 % -

3 A RURIBE K #4T U T E PR AR R FR A RS M IAIE -
EN 45-545, NF-F16-101, DIN 5510-2, BS 6853, UNI CEl 11170-3, ASTM C542/E662, UL-94, GOST... °
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REINFORCEMENT Glass fiber cloth Bakelite paper Cotton cloth Chopped glass fiber Glass mat Glass fiber cloth Glass fiber cloth Glass mat Roving Woven/NW Polyester - . —
% BOYD HELRFEENIRNAE & ALBES LFMAIRITR %
§ Catia * Rhino ~ Mastercam * Autocad) & iHE A2 FRAR R o §
o R B ’ B Black Red Whit Dark vell G Vel Natural c (:)' U mE » BOYD MR TIRGIR AR REHME A RMLZE R g U
El ||.|:J tandard colour rown-re: rown ac (] ite ark yellow reen ellow atural ream = Z fi?ﬂ?‘iﬁﬁ’\]%ﬁ%}\ﬁ , EW%@K?‘J%E@QW&*%*E‘]% Z
o Exivd; =,
W Density (g/cm3) 1,9 14 1,45 1,81 18 2 2,1 1,85 2 2 1,32 AN EXPERIENCED ERRTR
68 ENGINEERING FIRM
=~ Fi ki 23 EN 45545 UL-94 = EN 45545 EN 45545 EN 45545 EN 45545 - - - UL-94 i i i i i = =
N BOYD makes an engineering office available to its customers E #3|5)TL E’\] ﬁ %a&[ﬁ ]
that is experienced in the design of any new component. Our )
engineers use advanced software to design any new technical MBS AERE - BOYD A4~ AHER - SRS REA
EN 60893/IEC 60893 PFGC201 PFCP201 PFCC204 UPGM203 UPGM203 EPGC202 (HFD) EPGC203 EPGM203 EPGC 205 EPPC301 s\?rth, sulcg as Catia, Rhinoceros,IMastercam, AUtzcad’ﬁetcH HURMMNERARS WS ESREUMS - XEHBXRER
ith solid experience in materials engineering and staff who B R A 2 e HAT
are highly qualified in the chemistry and physics of materials, ﬂbg%}%"“ 1 - RALT BOYD EamAHMITS LRAER
e B B B B ailed B ) . I AU B BOYD undertakes to find an optimal solution to your specific A -
technical needs.
NEMA LIL.1 G-3 - LE GPO-3 GPO-3 FR-4 G-11 - G-11 -

STANDARDS

NFC 26153/ VmPp2 VmEM2 VIEM2 A HIGH-END COMMERCIAL e ——— —
26153/26151 - - - - mP2e - ] - t ] s R e
DEPARTMENT WEE PHERERINEXR

Commercially, BOYD is known for its very short production
5 el B Az UL B e £l . B B lead times, the responsiveness of its after-sales service and
a highly competitive price/quality ratio. These assets, among
others, make it one of the market leaders in the processing

of composite materials.
SILICONE MELAMINE POLYIMIDE POLYAMIDE POLYCARBONATE ELASTOMER

INTERNATIONNAL

HIB R

" Mica paper Mica paper ' . " " Synthetic fibers
REINFORCEMENT Glass fiber cloth S e phlogopite Glass fiber cloth Glass fiber cloth Glass fiber cloth Glass fiber cloth + NBR binder
REFERENCE BOYD » GRAIL-SIGC-FR GRAIL-SIPM-FR GRAIL-SIPP-FR GRAIL-MEGC-FR GRAIL-PIGC301 GRAIL-PAGF-FR GRAIL-PCGF-FR GRAIL-BA55 SATI S FYI N G C U STO M E R
2' ﬁ Standard colour White Grey Dark Green White Red Brown Black Translucent Green O BJ ECTIVE = EVE RY D AY
=
E E:-l Density (g/cm3) 1,95 21 2,2 1,95 1,9 1,29 iz -
Za ; ) ) ) ) ) 1.43
w o
S
=~ Fire and Smoke Standards 2.3 UL-94 UL-94 UL-94 UL-94 UL-94 UL-94 UL-94 -
EN 60893/IEC 60893 SIGC202 IEC 60371-3-3 HP5  |EC 60371-3-3 HP5 MFGC201 PIGC301 -
<
)] DIN 7735 - - - HGW 2272 -
Z0
oL
E <
< % NEMA LI.1 G-7 - - G-5 -
E =
= D NFC 26153/26151 - - - - -
JIs SLOGSH - - ML-GMH -

1 Non-exhaustive list of resin-reinforcement pairs
2 TO OBTAIN TECHNICAL DATA SHEETS AND/OR FIRE AND SMOKE CERTIFICATES FOR ANY PRODUCT OF THE
GCOMP AND GRAIL RANGES, CONTACT US AT WWW.GRANDOGROUP.COM OR AT INFO-NIVELLES@BOYDCORP.COM

3 FIRE AND SMOKE ACCREDITATIONS FOR THE FOLLOWING INTERNATIONAL STANDARDS CAN BE DONE UPON
REQUEST: EN 45-545, NF-F16-101, DIN 5510-2, BS 6853, UNI CEIl 11170-3, ASTM C542/E662, UL-94, GOST... .

BOYD - WORLDWIDE SUPPLIER OF THE RAILWAY INDUSTRY

www.boydcorp.com www.boydcorp.com
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BOYD AMERICAS

WEST COAST HEADQUARTERS EAST COAST HEADQUARTERS

5960 Inglewood Dr. 2424 N. Federal Hwy
Suite 125 Suite 318
Pleasanton CA 94588 Boca Raton FL 33431

BOYD EUROPE

UNITED KINGDOM ITALY

12 Wansbeck Business Park VIA DEL FONDITORE 4

Ashington Northumberland 40138 Bologna ltaly

UK NE63 8QW Tel: +39-051-764011

Tel: +44-0-1670-859-500

POLAND BELGIUM

309 Pszczynska 44-100 Rue du commerce 14 (Parc Industriel)

Gliwice Poland Belgium - 1400 Nivelles
Tel: +32 67 89 48 48

CZECH REPUBLIC GERMANY

J. Dundra 408 273 03 Stochov Jakob-Lang-StraBe 12

Ceska republika 88171 Weiler-Simmerberg

Tel: +420 312 651 005 Tel: +49 8387 92 300

Rudolf-Diesel-StraBe 17
28857 Syke
Tel: +49-4242-692-0

BQA_QMS_C_2007342
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BOYD - WORLDWIDE ENGINEERED MATERIALS
www.boydcorp.com



