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Experimental Studies on the Flammability of Materials
in the Pressurized Oxygen Atmospheres
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Fire accidents have not cease yet, also in the oxygen supply equipments, so
various ignition tests data have been systematically accumulated to prevent fires
and to improve those systems and operations. In this report, general causes of the
ignitions and fires in the oxygen atmospheres were summarized. Using an ignition
testing device, studies were carried out on the flammability of polymeric materials
under opening operation of a valve in the pressurized oxygen. The results were as
follows; to change an opening speed of the valve for more than 3 seconds, reduced
the frequency of ignition. To raise a secondary tube pressure before opening the
valve, also reduced the frequency of ignition and can be an effectively safe operation
when one can not avoid a rapid pressure increase in an oxygen supply equipment.
Moreover, the ignition frequency rose greatly when an unexpected organic material
existed in a tube. This indicates that keeping clean is important to avoid fire
accidents for the oxygen supply equipments.
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Fig. 1 Schematic diagram of ignition testing device.
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Fig.2 A drawing of the test jacket.

3. BRART v b OFNEFH

3.1 EBRAE

Fig TICERSR A A 7w + OFENRRE 2 89 % 3
BREEE DRIMZ R,

FABREEIE | SRR AT A OHAER A &Ny T 7 — &
V7, EEEENIVT, BRUHBREE & GHRR A A
Ty ERET ST Yy METHRENS, BEN
AGFBHEIEE9.5% LI LO TEABEZHAY, Th
A TRIE L%, LFaL—2—ICXDED
JEFNCHRTEL, BREIL DNy T 7—2 Y 7ICHRIEL
Too FIRVEEIISILT ONIVTRHESEICK D REZN, K
SREEE TR E NS5 7mm, L=1140mm D%
T 10MPa £ TOFIEREEIA 20ms) O Fflicid,
BUETEIRIC X 2 FEKNDHEZWEST 5720, HEN
BOMERZZATMADONERE ZHERL, &5
I, FHiAREIRICIE Fig.2 IR Uiz & D ICRERAM R T
BEIEWRHAT Y " 2EET ST T T ikiE Uiz,
TE, HRIER EOER STedIic, Ny T 77—
220, VTSI —X—Z2RE L, bl
Al —E & L,

BT IEIE, RSt ER IS FIARIR IS N T U 7259V
19mm, EE2mm OEEMEA A v F2iE L,
BB AN DA ADNBERICEIREND X TRDIT/S—D %
1o, EEEE VT ZFH T EICKOHR Ty B O
FNKEMEHZR Lice HAT v FOFEKEMROMER
&, AUCHEHTTHERZ25R ERDIRL, FEAL
cHlGZFNHE L UTHME LTz, &d, sdBRicHW
TR Ay M FEICHEHE A A2 T E
1T\ % Nylon66, PTFE (Poly-TetrafluoroEthylene),
PCTFE (Poly-Chloro Trifluoro Ethylene) % 3R L,
e, FKROFERWET 2B LT, BEN
£, 7OV OB, 2V T NRIRE O, #eER
HAADNRE, BIROURVIEADEREZREL, FNE
M E LTz,

3.2 AR v hMES K URERDRE

EEEB) OV T O RN 3 E U 7zl Bl s O N
BRRXET DKM ZZ Z 725G O Nylon66, PCTFE,
PTFE @ ¥ A ¥ 1t 7% Fig3ic m 9, L DOBE D%
FRICENTE, BRAET AT v b OFEKKEE
1& Nylon66 > PCTFE > PTFE D IHIc 7% b, & H A
7 b DOIBEFHKF TOHERFEAEE (Nylon66 :
217 °C, PCTFE : 400 °C, PTFE : 475 °C (& i # BF
1°C/min, EJJ10MPalf)) & [H UMM ZRL 7z,
BE N 143mm, £ & 1430mm O i 5l & i
XBHRT7 v FOFABEEER, 15MPaDES R T
Nylon66 2 8 ENTILWFEXBEZR L THED, @EIEHE
ARG 1 HETOMAICIEY TIE RN &N

HENtz, £12, 20MPa Z#8Z % £ /1 Ti& PCTFE
DFENHPEMNKI5E], PTFE 5928 &< mo>TK
%728, 20MPa Z# 2 % £ )1 TOHEMR O FIC
AR C 5750 K 5 I B ERRR A E T O R
DETH 5,

—J7, EEEE) VT O RN EE Uz N
ZAEBE UGS, BENZES Tmm OF%MAF FicB T
'& PCTFE, PTFE O ifi#t® & & 20MPa TldF AN
Tohholh, HENEI09mm DEMFLE3 &
PCTFE A% 4 &I, PTFE W2 E DFKHE L 50,
Bl N 10mm ZHB 2 % & 5K DERIED K E <
THLEDbNS,

3.3 IV RREORE

ERF T AR B B F DGR IEZE < 72
DIBBETRATA OV TIZD > O FEL &
5] Vo ERFEMERENMEE I N TV EA, N
)T 72 B < R 72 BRI R FEACRE M 2 I U 2z
HONE DI, ZFTT, 2NV T B O 4t 7% 5 4
28 % C PCTFE 1T K B FENFFIEZ IE UTes BB N
10.9mm, L=1090mm D ZA{F F T D PCTFE D ¥k
BEDORIRZ Figdllnd, iz, F—BidEThH
BRI A v k7% Nylon66 & U 7z BE 0D 78 MO Il 7



08 || —#—Nylon 66

——PCTFE

e
ol /

e |/ A
N —

0 5 10 15 20 25 30
Oxygen pressure (MPa)

Frequency of ignition(-)

(a) Tube inside diameter ¢ 14.3mm, L=1430 mm"

1.0

—&—Nylon 66 /

8 —8—PCTFE /
5 0.6 | —&—PTFE
o /
o
Z 04
- 4// A
=
g o2
= .é://(
0.0 1 1 1
0 5 10 15 20 25 30

Oxygen pressure(MPa)

(b) Tube inside diameter ¢ 10.9mm, L=1090 mm®’

1.0

o —4—Nylon 66

g 0.8 [

£ —B—PCTFE

0.6 [

“ —&—PTFE /

Z 04

=

o

: /

g 02 /

- =
0.0 : : 4

0 5 10 15 20 25 30
Oxygen pressure (MPa)
(c) Tube inside diameter ¢ 5.7mm, L=1140 mm?

Fig. 3 Ignition frequency of polymeric samples.
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Fig. 4 Frequency of ignition of PCTFE, dependency of
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Fig. 5 Frequency of ignition of Nylon66, dependency of
valve opening time” .
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Fig. 6 Frequency of ignition of PCTFE, dependency of
secondary tube pressures” .
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(a) Gauze type stainless (b) Sintered filter made of
filter. phosphorus bronze.

Fig. 9 Combustion characteristics of the filters by the
ignition of PTFE seal tape” .
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