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AZ egesgatiasisziksegessege
A muanyagok, ezen belul'a poliolefinek:terhioditasa folyamatosan
novekszik a kiulonbozo'felhiasznalasy teruleteken:

EPULETEK

Underwriters Laboratories 2007-ben kiadott tanulmanya szerint a lakohazi
tlizek ma sokkal hevesebbek és nagyobb hofejlodéssel jarnak, mint nehany
évtizede

NP e ——— ————————— ———————————————

Menekiilési ido:
1975 17 perc

SZALLITAS, KOZLEKEDES
ELEKTROMOS TERMEKEK, BERENDEZESEK
BUTOROK ES ELEMEIK

TEXTILEK, SZOVETEK
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3| Smoke toxicity k

1| Flame spread I}-’% Passengers need more
§—W safety conditions and
J more time to escape

Easy to escape Difficult to escape

Escape unlikely, fire spreads through building
fully developed fire :

all Nammable items in the room are ignited
Plastic Flash Ignition  Self ignition
Temperature, °C Fire extinction and

espace possible

start of fire :

one item is ignited,

fire develops In that ltem,
fire spreads 1o noarby items




RZICUES a gazok
begyulladnak
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szabad H és OH gyokok a gazfazisban
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szabad gyokos szénvegylileteket hoznak
létre

reakcid oxigénnel (€gés)
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HO és CO,



Elvarasokiaz egesgatiokkal kapcsolatban

o Medfelelo stabilitas a feldolgozasi koriilmények kozott
o Kieléqito dsszeferhetoség a polimerrel

e A polimer feldolgozhatosagat, fizikai tulajdonsagait lehetoleg ne
rontsak

o Ne keletkezzen belolik mérgezo és mard gaz

e Minel kisebb koncentracioban legyenek hatasosak



AZ egesgatlasivizsgalatai

Applications

Territory/country

Standard

USA

ASTM E 84 known as The Steiner
Tunnel test

UK

BS476part 6 & 7 class 1

Germany

DIN4102B2 & B1 ("Brandschacht™)

France

NF P 92-506 (“Epiradiateur’) M1 &
M2

Europe

SBI (Single Buming Item: still in
process of approval for several
applications such as pipes)

USA & worldwide

UL %4 V.0, V-1, V-2 and 5Vs
UL 1694

Europe

IEC 65

Europe

IEC 60695 -2 - 11 (Glow Wire
TestiGWT)

Worldwide

IEC 112 (CTI -Tracking Index)

Upholstery &

fumiture

Califorma & USA

California Bulletin 117 (being
implemented n all USA)

UK

BS 5852 Cnb 5 test

Autom otive

fuel tank

Worldwide

MVSS 302

Germany-Japan-
Australia

ECE Regulation 34 (Berlin test)

Wire and Cables

Worldwide

IEC 60332




ASTM D 2863-77. Oxygen index test (2 NT Fire 013) Polycthersulfone (PES) (VICTREX)
Polyethylene terephthalaic (PET)
Polycthylene oxide
Polyfleoroalkoxy resin (PFA)
Polyimide
Polyméthy! methacrylate (PMMA) 16.6-18.2
[~ Pilot flame Polyphenylene sulfide (PPS) RO
Polyphenylene oxide, modified (Noryl) 20
Polyphenolsulfone (RADEL) 380

T Burning Polypeopylene (PP) 17.5-18.0

speciman Polystyrene 18.3-19.0

Polysulfone, FR 30.0-32.0
Polytetrafivoroethylene (PTFE)
Polyurethane

Polyviayl chloride PVC (rigid)
Polyvinyl chloride PVC (flexible)
Polyvinylidene chlonde (PVDC)
Polyvinylidene fluonde (PVDF)
Silicon Rubber

Sponge Rubber

Styrenc-acrylonitrile (SAN)
Styrene-butadiene copolymers (SBR)
Urea-formaldehyde (Cellulose filled)

legkisebb oxigenkoncentracio,
amelynél még ég

min. 180 sec
min. 50 mm



Burning time

2nd gauge mark = 1st gauge mark

uL94

Flame application time

Flame height:
20 mm +/- 1 mm
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VO
V1

V2
HB

1st and 2nd flame application time

Test specimen—»

Flame height:
20 mm +/- 1 mm

Cotton wadding
approx. 50 x 50 x 6 mm
max. 0,08 g

el W
e T

1st and 2nd burning time

14!



Flame application and

Test sheet
(plan view)

Test sheet
(side view) Flame height:
125mm

nagyobb lang

ot gyujtas

5 VA

5VB

UL 94-5V
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GLOW WIRE LESH)

Enlarged side view
of the test specimen during

the glow-wire test

€y €
#

Clamp —

Traveling carnage t

Test spacimen

18



ISO 5660-1:1993
The cone
calorimeter test

Temperature and pressine
Exhaust measuraments taken hare
|||:

Gas samplas
taken here

onal

retainer fame
L_,
Zample —
[ .

() 5INT EF HBL

Exhau=t hood
_—~Conical heater
Spark igniter

- Sample

Load =l

AT

14
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FMVSS 302

Samble Holder

p— e

=

Pilot flame

-
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SINGLE'BURNINGI'EM

Single Burning Item (SBI), EN 13823

117



Halogen-tartalmulegesgatiok

gaz fazisban fejtik ki hatasukat, a legrégebbi és leghatasosabb tipusok

;. ihidrogd hidrogén-
- orid vagy szenhidrogen klorid (HCI)
;?L‘;?;E bromid j>‘ molekulak §>‘ N
&aésaatlok szabad (éghety ==y hidrogen-
gesg gyokok gazok) bromid (HBr)
0y és
gyokok
Zfi;::::::::x kivonasa
viz és a hébon- . .
. A tashgl —> €9es Iass,ulas, hofejlodeés
jiogen 5550 csokkenes

Szinergetikus hatas antimontrioxiddal és mas fémoxidokkal

18



Foszfortartalmu eégésgatiok

‘m anyagtranszport, hotranszport akadalyozas

I el

B or-oxid polimer szenesitése

/vizelvonés a kornyezetbdl

polifoszforsav réteg a polimer fellleten

Felhabosodo rendszer is:

o ammonium-polifoszfat (APP)

@ » szenesedo komponens

polifoszfor-oxid e nitrogéntartalmiu vegyiilet
o szZilikon- vagy szilikatszarmazek

Nitrogéntartalmi égésgatiok
e termikus bomlasuk endoterm folyamat --------------- hti a felliletet
* a keletkez06 nitrogén higitja az égheto gazokat

e felhabosodod rendszer APP-vel "



Ammonium polyphosphate
Applications

Thermaoplastic
- Polyethylene
- Polypropylene

Thermosets
- Polyurethane
- Epoxy resin
- Unsaturated polyester
- Phenolic resin

Benefits

- Inorganic polymer

- High FR efficiency

- Halogen free
(environmentally friendly)

- Excellent processability

- Good mechanical properties
- Good electrical performances
- Low smoke generated

Isolating
Carbon Layer

Plastic (PE, PP)
+ Intumescent FR-System (APP, Synergists)

20



heat 0,

flammable :
ases xvgen in ai
solid 9 oxygen in air
material

‘‘‘‘‘

ules

szabad H és OH gyokok

reakcio oxigénnel

Femhidroxid tipusu égésgatlok

ATH [AI(OH);] esetében

Gazfazisban.

Viz keletkezés (3 H,0)

e H(iti az anyag felliletét

e Higitja az éghetd gazokat
Szilard fazisban.

e Oxidréteg keletkezés (Al,O5)

)




Fémhidroxid tipusu égésgatiok

)
2 Mg(OH), ===) 2MgO + 2 H,0 300 ° C-on

4

a vizgdz habosit és higitja

a felszabaduld gazokat

Elony: mergezo hatas gyenge, kis flistképzddés

Endoterm
folyamatok

2.2



Nanokompozitos égésgatlas

- Nanoméretli agyagasvanyok, S5 Retegelt

age V4 e J4 = AZYAZASVaIL
szilikatok (feliiletkezeléssel vagy e
nélkiile) :

e Llemezes (montmorillonit, aluminium-
szilikat)

o Szalas (szepiolit, magnéziumszilikat)

Interkalalt
nanokompozit

D elaminalt
nanokompozit

- Kompatibilizalo anyagok: maleinsavval oltott polipropilén (PP-g-MA)

Hatasuk: a hokibocsatas, hofejlodés csokkentése

23
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Gyemant szerkezet Fullerén

Grafit szerkezet Szén nanocsd

HRR [KW/n?]

EFFECTS OF SEPIOLITE AND CNT
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Egésgatlas xiloxanokkal

RM 4-7081 (DOW CORNING)

Flame Retardant Properties:
Effects of RM 4-7081 on PP + APP

Peak release rate
% vs. Control
100

&0

60

Heat o Smoke
Release evolution evolution

M 100% PP
™ 70% PP/ 30% PHOS-CHEK(R) P40
M 20% PP/ 15% PHOS-CHEK(R) P40 / 5% RM 4-7081

Notched lzod Impact:
Effect of RM 4-7081 on PP + Mg(OH),

Jim
50

40

30

20

65% PP 65% FP
35% MDH 30% MDH
5% RM 4-7081
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Egésgatlas xiloxanokkal

Qext = 30 kW/m?
100% Polypropylene

70% PP, 30% PHOS-CHEK P40
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80% PP, 15% P-C P40,
5% DOW CORNING
RM 4-7081
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Egésgatlas xiloxanokkal
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Qext = 30 kW/m?

~100% Polypropylene

\

75% PP, 25% Mg(OH),

™\ /

75% PP, 20% Mg(QH),,

65% PP, 35% Mg(OH),

with and without
/" RM 47081

5% DOW CORNING RM 4-7081

1
200

1 1
400 600

800




Nanokompozitos égésgatlas
* PVT properties (thanks to University of Lyon; René Fulchiron)

Pressure [MPa]
20 i Pressure [MPa]
20

- 80
— 120

=160
— 200

- 80

— 120
~— 160
=200

Specific volume [ccm/g]
Specific volume [ccm/g]

100 150

100 150

Temperature [C] Temperature [C]




Nanokompozitos égésgatlas

MoLpriow PLesTics INSIGHT Scale (200 mim
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Nanokompozitos égésgatlas

EFFECTS OF SEPIOLITE AND CNT

JHOT10 1

—4H0710_2
4HCD1_5.1
——4HCD1_5_2
— —4HCHT 2.1
— —4HCHT 2.2

o _
DN _

) - -

o AN RS
N

121 1M 161

TIME [sec]
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Nanokompozitos égésgatlas

HRR [kW/m’]

FROM BRABENDER MIXINGS

——SR4M 2

MOPLEN HP 400 R ——SR4MgB20 1
-'—|_5 % Mg(OH); j - - - SR4B 1

—5 % PANGEL B20 557 - = 4RHBC 2

I

\ ——SR4M10 2

[15 % Mg(OH),

+35 % PANGEL B20

TIME [sec]

81 101 121 141 161 181 201 221 241 261 281 301 321 341 361




Nanokompozitos égésgatlas

Heat Release Rate
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