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8. F.GOODRICH CHEMICAL COMPANY
DEVELOPMENT CENTER

HI-TEMP GEON FLAMMABILITY, FLAME SPREAD,
S GENERATION DATA

By

James Summers

@ December 11, 1970
Ingroducticn @

Hi-tamp Geon %o-n good material in regards to
flammability, m ., and meration. This data is
generally scatte l reports. purpose of this report
is to summarize a hﬂ her this

Results and Discussion @

Sevenal types of data u:‘/‘@ m-uup. re:
1.

2. Oxygen Index
3. Underwritars® Laboratory st on
spread, smoke gensration, fue v-l it @

4. Sacke gensnntioa in 4 NBS nsity Chamber.

) v::um on pyrolysia of chlori in helium at
) itioa products were about ¥5% ¢ 36% carbon-
ond 9% volatile hydrocarbons. (1) The o hydrocarbon
sbout 25% banzens and 75% chloro and enes.
PVC, when pyrolized under the same l}.v.‘ . produces
S7% M1, 3% carbonaceous ash, and 38% volatile hyd s. Q)
The volatile hydrocarbons were 50% benzens. If the vola materials
are considered fuels or smoke genersting materials, then chlorinated PVC
is better than PVC. The.'s data ere illustrated in figure 1. The work on 2
oxygen index is that ¢ f{C V. Pur's. The procedure ASTM C2861) was g

to ignite the sampis .- ¥ gecr .18, remove the flame and time the burn.
The oxygen is adjusted . ni* . either a) 3 minute burn or b) $ cm. bum
accepting whichever occurs first. These data are listad in Table 1.
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Jable ).
ra k ric Ma
Oxygen Index
Material % Oxygen
r
Hi-temp 88884 Gray 240
Extrusion Grade C1PVC 61.4
Hi-temp 88885 Gray 230 62.6
Molding Grade C1PVC
Hi-temp 30080 Tan )09 $6.9
Molding Grade C1WC
Geon 85821 Whits 1139 $1.0
PVC Powder Compound
Geon 7082 Whits 138 $0.2
PVC Cube Compound
Abson 89129 Naturel 022 272.8
Self extinguishing ABS

Some other work on oxygea iadex, brb.d. Hall and P. Marcuoci, was reported
for In these thia films, the oxygen

t pe with thick compound and showed a maximum with

g whether the failure was dus to rapid spread of
BiNgs. These dawm are listed ia Table 2.

Y
. by
£

€01 1.0 38. 4
607 1.38 208.6
617 1.61 17.¢
617 1.43 26.6
617 .67 : 3.4
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Tests were also made in the Steiner tunnel st Undetwriters' Laboratory. These

tests were followed by D. L. Mlilenius and T. 7. Dunnigea.

teat method is described in ASTM E84-68 and UL Publication 723~-1960

(ASTM Z84-61). The gas is essentially methanc with a flame temperature of
1230-1280°7. All afr is diffusion alr,

flooring Control. These data are listed in Table 3.

Jable 3.

Junnel Test at Underwriters' Laboratory _

The standardized

Matsrials are compared to a Red Cak

1

Thickness Fame Spread
{Mawmrial Milg s
Red Oak Flooring - 100
Hi-tamp 88885 Tan 309 20 3
Molding Grade CIPVC
Hi-tamp 88884 Gray 260 2¢ [
Extrusion Grade CI1PNC
Geon 85821 White 43 r { |
Poveder Compound
( Geon 85838 White s4 38
M $9291 White [ {/] 72
Self extinguishing ABS
Abson $9129 Gray 234 120 188
Self extinguishing ABS

Smoke Fuel dc ..

Raty

100
43

2s
31§

407
578

Rati

100
0

. 4

As 15 seen in Table ), Hi-temp has a very low flame spresad mting, a lower smoke

mting thea wood, and aseo fesl comtribution. PVC compounds slse have & low

v ., -_ ‘

88 low as Ri-amp. However, PVC haa a higher smoke
entinguishing ABS has about the same flame spread
more smoks. Agein Hi-tamp looks very good in this

. '“wn chtained at the Development Ceanter on the NBS

mmcuﬂn Moot of this wark was doae by C. V. Purks. The data
wese cbiniand ia both flaming and smoldering coaditions. In thia test

Dm = Ds maximum,
whete Dg =

The dats ere summarised in Teble 4.

Yoluma of chambet
(optical peth length) AAres of exposed sample)

]
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~Jable 4.
in an moks nsi hamber
Sacldering Raming
Time Time Time Time
to Dm toDs = 16 to Dm wbDi3 =16
| Compound Dm minyteg _ minutey Dm minutes minutes
Hi-temp Gray 28 -] .35 29 4 .25
(. 011 inches) :
Hi=-temp 38884 White 80 15.3 2.8 246 8.8 «65
Extrusion Grade CI PVWC
Hi-temp 888835 Gray 108 13 1.4 369 4 .S
Molding Grade C1 PVC .
Hi-tamp 88918 Natural { 234 13 2.38 471 4 %1
Geon 7082 White 443 1? 1.9 700 s .89
PVC Cable Compound
Ceon Natursl 8 18 1.18. 232 .9 . .29
SHeon 89129 487 20 1.68 700 2 13
Self extinguishing ABS

mumamwuma-otmc. Geastally, though, Hi-temp looks better than
PVC and ABS compounds.

SQversll Disgyssicn

In the sevess! Wsts w hage, Wi-temp has geastully looked good in Sammability and
sism that makes Hi-tamp look good is uaknown at
iafarmation is nseded to take full advantage of these
which need to be considered are:

. 47 of ita low volatile hydrocarbon content ? If this is
tres, NN Siss ohiorine content in the CLPVC have on Sammability and
smoke goastation? The deta of Table 2 dosas not show a clear cut trend. It is
kaown that Hi-temp mined with other flammable polymers reduces the flamm-
ability; what does it do to smoke gensretion?

o 2. 1s Hi-temp good beceuse of its high amount of carbonaceocus ash which may act
28 & orvet to cut off alr from the durmiag meterial ? If so, what effect does
moleoular weight and chiorine content have on formetion of the crust? How does
the sample thickness effact the crust formation?
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3.

4.

What efhet do pigment and rubber sdditivea have on flammability and

1s M-l because the formation of HC1 displaces cxygen from
the F This appears not to be trus in PVC use high toedings
of BC1 do not effect the Sammabiltty. 4

Do the faw tenths of a percent of chioroform and carbontetrechloride in
Hi-tamp form phosgens in a flame ? A small amount of phosgene, if
present, may aot be any more toxic then the FAC) or carbon monoxide.
nmm. we should be aware if it i9 present.

m.&culou HC1 bave on prestressed ooncrets and steel beams in
the heat of a fre and later long -4eda efhhots?

In the maxt fow months we will be attempting 10 answer some of these questions at the
Development Coater. mwmum"uumuﬂm sdditives asd bleads,

and praducts of combustion.
‘ Jomag Summers
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MI hnﬂ June lt. 1’“.

Milenius, D.L., T.P.Dunnaigen, nde targ’
laboretories, @ctober 12, 1970.

Private communication with M. M. .
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