NOV. 1972 RIIS-RR-21-1
UDC 614. 838 : 621. 762

RE 3R &K & B 58 BT O SRk

RESEARCH REPORT OF
THE RESEARCH INSTITUTE OF INDUSTRIAL SAFETY

RR-21-1

KRG k21T BE -3 5 Bl5E
€ 2%y
— RSB OERERIC O W T (1)—

‘B R F =

3f
#
M

55 B8 BE SR 2 AT IR
MINISTRY OF LABOUR
THE RESEARCH INSTITUTE OF INDUSTRIAL SAFETY



KA 22 B3 2 BEgE (5518

—— S B OMRIEEICD AT (1)—

ZaN £ =Y
B R OF = m*

Interruption of Explosions by Flame Arresters (First Report)

——On the Quenching Ability of Sintered Metals (1)——

by Toshihiro Havasur* and Heizabro Turumi*

When a flammable gas-air mixture within certain concentration limits is ignited in a rather long
enclosure, it follows initially a slow combustion, and then is accelerated to a deflagration. The deflagra-
tion may develop finally to a detonation which is capable of resulting in a serious disaster. To exclude
such potential hazards, the explosion should be interrupted as early as possible after the ignition.

The usage of the flame arresters is a typical method for this purpose of protection, and the theore-
tical background is dependent on the flame quenching phenomenon in a porous body with narrow pass-
ages through which explosion flames are unable to propagate.> Although various kinds of flame arrest-
ers have been developed, most of them are manufactured and used rather empirically, And from the
view point of safety their experimental data are not satisfactory. '

This report describes about the flame quenching ability of sintered metals as constructional elements
of flame arresters, The sintered metals tested were commercial filters, and were discs of 2mm thick
with outer diameter of 40mm, Two kinds of metals, bronze and stainless steel, were tested and proto-
shape of particles before sintering was nearly spherical for the former and quite irregular for the lat-
ter, For the purpose of this study the sintered metals were specified in terms of filtration diameter,
which was gener.ally defined as a minimum diameter of a spherical particle which could not be filtra-
ted through a porous sintered body, The filtration diameter had a range from 1204(0.12mm) to 104,
and these values were assumed to be proportional to the proto-particle sizes.

The disc under test was fitted tightly into a flange (i.e. a mounting flange) and bolted between the end
flanges of steel pipe enclosures. One enclosure was “explosion chamber” and the other was “protected
chamber”, In each mounting flange an orifice was so drilled that the effect of the orifice on the
eﬁcplosion transmission could be determined, The largest orifice diameter was equal to the internal dia-
meter of 1’/ gas pipe (28mm), and the minimum was 2mm, After setting up, the whole assembly was
evacuated, and then filled with premixed hydrogen-air mixture at a desired initjal pressure., An explo-

sion was initiated in the explosion chamber by a spark plug, and the pressure changes in both

* {L2PiE Research Division of Chemical Engineering



- 2 = EER2RMMERE  RIS-RR-21-1

chambers were recorded as pressure-time oscillograms, Whether the explosion flame had been quenched
in the sintered metal or transmitted through it was shown distinctly by these records.

For the first series of tests t.h.e effect of dimentions of the explosion chamber on the flame quenching
was studied, and therefore hydrogen content in the mixture was kept constant (i. e. 30% by volume in
air) ; this was a stoichiometric. value and considered to give the fastest speed of flame propagation,
The diameter of the explosion chamber was either 1’/ (28mm) or 8/’ (200mm) and the length was cha-
nged in different ways, Initial pressure range was from atmospheric to 2.5 kg/cm?(gauge), with 0.5
kg/cm? steps. The initial pressure which gave ten successive quenchings was defined as limiting safe
pressure (L.S.P.) at that condition. The L.S.P., which showed a relative degree of safety from the
standpoint of the flame quenching ability, was proportionally increased as the filtration diameter or the
orifice diameter decreased, and if compared in terms of L.S.P. the sintered bronzes were shown to be
less effective than stainless steel discs for vthe same filtration diameter. This was probably because of
the differences of the particle shape and the method of sintering, The ratio of the length (L) to the
diameter (D) of the explosion chamber had a considerable influence on the flame acceleration and there-
fore on the flame quenching phenomena. The results showed that, for a constant D, increasing the
L/D gave more dangerous explosions, and ‘when an detonation-like explosion propagated against an
arrester, the disc under test was usually fractured or deformed because of a rapidly applied pressure.
For a constant L/D, the larger the pipe diameter the more easily the explosions transmitted into the
protected chamber. ’

In the other series of experiments hydrogen content was varied ‘between 10 and 6027 by volume,
whilst the test enclosure assembly was fixed to that of 1’/ pipe. It was shown that for bronze discs of
1204 the minimum L.S.P. was given at the stoichiometric concentration, but that for 1004 bronzes the
minimum was obtained at a little lower concentration. For those of smaller filtration diameters and for
stainless steel discs, the most dangerous mixture was nearly 20% hydrogen content. It might be said,
therefore, that the speed of flame propagation was not the only predominant factor, but the aerodyna-
mical movement in flames and/or in unburned gases, produced when passing through a sintered metal

and entering the protected chamber, had an important influence on the flame quenching.
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Table { Relation between the filtration
diameter of sintered metals and
particle size (mesh width) be-
fore sintering
BRESBOVRE LRERHIIOSE
NFEOBER

Nominal Filtration Dia-
meter of Sintered Metal | 120 100 70{ 40| 10
£

Metal Particle Diameter

-before Sintering (Mesh | 840| 710 500 350 177

Width)* «

Tyler Sieve Number 20, 241 321 427 80
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Fig. | Surface structures of sintered metals
' (upper : Bronze 120 #, lower : Stainless
steel 120 1)
FEESBREOIATEE

TR BRI, RAORBEHTBENRELHAREOEEL TS
BN PTHL.

Richo ¥, HABSVEGEE~OEBE) LBIE
T o5 IE, BEGEMEOBREEIEYRD 5 MET
BB0, EROBEE LOHEROFHRNRKE WIoDEHR
TRRZORRBBELTOBH ®E L = & & L ¥
Fig. | ChBFEREOMKEE YR T,

3.1.3 AMETEELIVEE
BESRBEREITAME 0mm OFIRT, Bz EA
EDOBAY 2mm T, —HOEHTIX dmm DL O
. BRIk Table | K RFT5BETH D,
T LEELDER UCERSEAO RP T OEES

Table 2 r7R73*19,

Table 2 Apparent density of sintered

metals
HRERSE DO AP T RE
Filtration | Apparent Density g/cm?
Material | Diameter
u Range v Average
120 4.83~4.91 4. 86
| 100 5.07~5.17 | 5.11
Bronze 70 5. 34~5. 49 5. 43
40 5.73~5.82 | 5.77
10 5. 86~5. 94 5.90
120 4.15~4. 39 4. 28
. 100 4.29~4. 32 4.31
Stainless
70 4. 28~4. 31 4. 29
steel
40 4.15~4. 20 4.17
10 4. 36~4. 39 4. 38
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Fig. 2 Test enclosure assembly consisted of
1 inch pipes for both explosion
chamber and protected chamber
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Table 3 Sizes of test enclosure assemblies

BARBOIEBITHEER
Explosion chamber Protected chamber
~Assembly _ -

No. Diameter Length Ratio L/D Diameter | Length
D inch (cm) L cm cm/cm D’ inch L' cm

1 1(2.8) - 10 3.6 1 20

2 1 (2.8 20 7.1 1 10

© 3 1 (2.8) 120 42.9 i 10

4 8(20.5) 20 1.0 1 10

5 8(20.5) 70 3.4 1 10

*11 #2843 —600mmHg (—760mmHg ¢ #H¥RZEL L) T
o dodt, BEMIIE-40mmHg X EBETIIALE LT
"\'chﬂ‘zéhﬁ:o
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*A :

Mounting flange

Gasket (super sheet) -

Gas pipe

Sintered metal under test

Gasket (synthetic rubber)

Orifice

Bolt center

*A Ignition at the orifice side

*B Ignition at the sintered metal side

Fig. 3 Method of mounting a sintered metal
disc in the test enclosures (schematic
cross section)
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Table 4 Quenching ability of sintered

metals for explosions in short pipes (1)

BRAUKEVBEOHELMERE (1)

Py 0

0.5 1.0 1.5

Sintered d

il 2| 6|12|20(28| 2| 6

12120028 2) 611212028} 2} 6|20 28

, O|ICl 0 @ & @ @
Bronze 1204 SM\y 7ol Aol 1/1] 1/1] 1/1/282/17

o 00 [ 3K
1/1) 1/1] 3/5 2/3 1/1 1/1

=2.15~2.3 o o j - @ ®
t=2.15~2.35 OR|, e |272 l4/13] | 2/2 2/2
, o) @] {1 1O @) O [ ] | @
Bronze 1004 SM| 570l |/ 0/15 _ lo/15 0/, |1/1 2/9
—=2.152. 35 O O]0O] O LK @ [ 3K ) [ ]

K O o/2l _ lo/ioe/1s|  lo7al  {1/u3/3 /sl |11l 2/2l | 2/4 121
Bronze 70%  op O 010
t=2.35 0/15 ‘ 10/15/0/15
Bronze 1204 » Ke)
t=4.10 0/15
Stainless steel O

120 4 : 0/30
$=2.15~.2. 20 | ,
% Position of the spark plug
% Z 7, Position of a sintered metal under test
! 4 ] P; Initial pressure kg/cm? (gauge)
d Orifice diameter mm
¢t Thickness of sintered metals mm
Protected O No explosion occurred in the protected chamber
Chamber ® Ezxplosion transmitted
(D' =1, L ::20) (Numerics mean the ratio of the number of explosion trans-
: . ’ missions to the number of total tests.)
Explosion SM Ignition at the sintered metal side
Chamber OR Ignition at the orifice side
(D=1, L=10) |
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EDOHBEIZERS LIELIEADR, ThicX 55|
KBEZ bhico —F, BHLTHEIKLEVESD
HD, ThORBERGEDOME LEEHET 5D TEFTK
AMLTEHELTco ORI V@I EDOHEG LA LENYE
L, BB nv. VRREF LIREkEL,
VEREHLTEK LcBaY, ¥l ARBRSE LRI
LZDMROFER ELTIKR LT ERRdHd,

e EREABDIFANS DALY, EhCBRLETSEY,
WL ARBHNC) D WrRERD L5 k& BRYE
L&, ThEREW%T 5.

Table 73 X '8 IILBERATEN 81 v & (D=
8) DPARDERETT, wThd D=1, L'=10
THbo L=200 L BXFRDT N TOHEH LT
KBIKRFEEE L, RKEBRFLERIRER
TS5 VSOFRL) &Ll L=70 © & X INERSY
FHICIZT, & (T 7 voofFh) TEALEK
DTKIEEFEECH B TOBFIEEEEACE
Wkt Cled ¢ Table 6 »FERK W LB X - Tl
DH25DE(K LRI LI, Kk, WIhOBAL b
BIRRRIS d=28 RE LI,

4.2 RFREEEELSELIER

HABE L HREROBEEBREET 5 o 0 Ei
X, Table5 OERRE 2 LA UERARR (D=
D'=1, L=20, L'=10) ZHWTIT lnotce BeffE
DEX 1=2, BDRE 4=28 ThH 5,

L 2ERVIEL, 1 BREOERI, o5 A
PR LIRS ED 5 bR EBEDO I ORE
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Table 5 Quenching ability of sintered metals for explosions in short pipes (2)

BRAUHEHEO IR (2)

P, 0 0.5 1.0 1.5
Sintered d 2 6 | 12 | 28| 2 |6 |12]28l 2|6 |12|28| 2|6 |12 28
meta. O T O ® O ® ®
Bronze 1204 SM | o774 | o710 1/1 10/10 /1 1/1 171 1/1
_ [ ] [ -
(=245 OR B 1/1
O O 0, 0/0 C 0 006 C o0 o
Bronze 1004  SM | ‘0/10 | ‘ 0/10 172 174 2720710 172 1/2 2/200/10 2/6| 171 2/2
t=2.15~2.30  OR | | | 3./3 . |
Bronze 704 .0%5 83 .
1 sk
$=2. 85~.2. 40 0920
" Stainless steel O O O O
120 2 0/3 0/3 | 0/3 0/40
$=2. 15~2. 20
’ * means the far end ignition.
1 kAl g |
O =1, L' =10)
(D=1, L=20)

Table § Quenching ability of sintered stainless steel discs for explosions in the long pipe

BEAPRCBEORMEAT v VAR B AR

P, 0 0.5 1.0 1.5
Filtration
Filtratior d |12 | 20 |28 | 12 | 20 | 28 | 6 [12]20]28| 2|6 12|20]| 28
0s TOTO vIie O] [V[O[VAa] | &
OR 0/2 | 0/12 2/9 | 1/10 0/10 4/40/10 1/7) 1/2 1/1
=2.10~2. 20 O o *
t=2.10~2. 0/4 0/10 2/10
: O @) O

704 SM 0/10 0/11 0/10
- ~ O O O. O A OV
#=2.10~2.15  OR | g 0/10 | 0/10 0/10 1/2 0/100/10

} ' \V4 Ol A
404 SM 0/20 0/20[1/12
= ~ O @) A A
t=2.05~2.20 OR Y ot A A
104 - |o o A
t=2.15 0/10 o/10| - 11

w :

* means the near end ignition.
- W or V¥ means whether explosions transmitted or not, the sintered metals under test being deformed either.
A means that the sintered metals were fractured and subsequently explosions transmitted.
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Table 7 Quenching ability of sintered metals for explosions
in the cylindrical vessels (1)
(d=28, horizontal propagation)
RN FREEROBEOWEMRERE (1)

Sintered Y 0.5 1.0} 1.5
metal :
¥ * %
Steinless steel O O O
100 0/10 | 0/10 | 0/10 |-
= O O
t=2.15 0/2! 0/15
Stainless steel |
1. (92 O/OIO O%O
t=2.20
Bronze 704 - O Uy
F=2.30~2.35 0/10 1/20
Bronze 100 u @ o
N t=2.20 1/1 1/1

* means the central ignition.

o
T

—_—

ST (D=1, L =10)
(D=8, L=20)

Table 8 Quenching ability of sintered metals for explosions
in the cylindrical vessels (2)
(d=28, upward propagation)
BRAPFARAROBEOHEMERE (2)

P

Sintered 0 0-54 1.0 1.5
metal
Bronze 704 (] v ) )
t=2.30~2.35 2/5| 1/1 O'=1,L =1oy};;[
Bronze 40u O v

t=2.156 0/10 1

- / 1/ (D=8, L=70)

Bronze 104 O 9

t=2.05 0/10 0/10
Stamllezsg'usteel 3'/3 lvl

t=2.20 /

i t
Sta1n11e()sésus eel O v

£=2.10 0/10 | 1/9 .
Stainless steel

700 O O
£=2.10 0/10 | 0/10

ATIRBERCT T olco HBRETH KLV
WE (ZhEdEBKENERBRZEEN LTS
LT B) BRODDLFIFAIKRD X Sic Lico ETHE
% 045 0.5 kg/em? 0 B CHIKT 5 ETERD
Bo WL ZDFIKLIEND B 0.2 kg/em? 3§ UicH)
ET7FALML, BlATHIEZIBR 0.2 T2, 15|
KLt 0.1 FELTCHIKOFEELHER L1, &

DEROHEYVELI X h A—&HcERES B5 K Ui
FIEED & EDMERIEFIKET & Lico WMERI
DT, 100mmHg O 77 % 0.1kg/em? i@ f24
T5ELTABORE « BED SR FE L,

15 CDX S HFEE, =T c Xy oy TERDIEOX 4 » 7O
AREXOELFETS step-up and down method 3
EFRHTIXATTHD LELDBND,
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. Sintered Explosion
2.5 4 \ a : v o A/A ’ °e metal Quenched | Transmitted
v

= 9.0k Al \e / Bronze 120# O ®
S 2 Q}/ o Y 100 A A
Y sl o e O ]
M ) o\ vy \a = / v 40r < ®
© o N Stainless
S 1ok o
5 . steel 1204 v v
§ A V. g
5 0.5¢ x\i
—_— A
R R e
£ Coels

—0.5F ~—o—3 —

—1.0 : | 1 L | ]

10 20 30 40 50 60

Hydrogen concentration vol.% in air

Fig. 4 Effect of the gas concentration on the quenching ability
of sintered metals (D=D'=1, L=20, L'=10, d=28)

KRBRE & B0 BIR

1EEOEBRERIFEAD LD TH DT, T
RO FLWFHoREEE AWTHEER L, =
DBED B BEER D\ T OEHD 7 A FENL,
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L, FEFIKHEROERIZSEITH S, 2 EHDOERE -

BE—IESKENOBEKRE LT Fig. 4 wiRdo 1 @
BOBRIERT 50, HROBRE L OBRNEFI K
EN% 52 3 BERRO RO DEBEC OV THER
ERWTREL—H LIz B LTE L,

5. & £

51 & % E 5

 EEBRGHE X OB KOBFEC X o THEEEO T O
- BBRPCHEEIh D ENERIE AT 5. HiT
FENEHO 2~ EBBTLIERID, BEAE
DEGETTHRDEREHETE oo H—FHCE -
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CBREAEIOEEAENALNCREBZ LD
Hecxs6x Fig 5 ©RT.
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ENBEpET 55 — 201G bhi, ZhbDHKX
WA L EERTLI TR WA, 2o THERT5
CEEMETEALL, HIOBEANDELDTHTA
12558 E LT WOTHOES® T EEL, Z
SCIXBREI ORI &, RS EO BRRYEEE
CBRT 2B B OWTHR I L ED Do

BEAOERLA vF, RIH0HD X 20cm &
WIEARE, ZhEEFEVI XV LANOM
BEBRLE L COREEZTRL, MABOGRRIEREI I
WICD KRKDINERAR DT, BREENO EFITZE
—BDEETHA T T, KEBBREAEETIEN S
CETBEEAE D, FIklE DBRREAAPEL
BeRE O BESHBRA S B, BEREEOW
D EANNE—C ST HEENKRE Vo LI »T
KR L D EDRIRT ADEM I T IKAIDOETTIH
Elis (TheTEMED) EaPIL, Bk
LEBACRNTE, 00 REECOEHNTD
SWBENER LW OIBOENERRARIIL BDhiss
ot (Fig.6 2R)o =D X 5 BEFRCHL Tx, 5
BEOMETLHE D EETIRL, BrMiEIos
EOBZEERTII L o MOKELR U THNIE,

L RETAOFERR N EFSEENRE L, RBET

BB =R A F - HBRE O TRGETELR S R EF
ELRELBTREEAIRTREELDRD, 2O
C LT RTOBREBMC I EN T %o ,
BRMN 8 1 v FET, LRRERFAMERL A
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In the protected chamber
1. When transmitted
2. When quenched

In the explosion chamber
3. When fransmitted
4. When guenched

Fig. 5 Comparison of pressure records for the same condition
(Whether an explosion was quenched or transmitted
into the protected chamber is distinctly shown from

these records.)

FENERAC & 55| KO B ROFES
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[
L

Kg/sz
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=
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Explosion pressure

=
yu

In the explosion chamber
(D=8, L=70)

In the protected chamber
(D=1, L=10)

BC 708, t=2
P;=0, d=28

Time mseec.

L
0 20 40 60

80

Fig. 6 Typical record of the pressure piling
WA e EDER 3

ShBBETH-Th, BROBEBEEIL A VFE
CoOWCERLIZELBIER U TA B, 17, L=
700 & ZILBERA LT IO BRE LK E (360 :
1) 7o, FIKERCIRBIKAC basisBREE N4
Utco ZDEZFAZITHE 0, 0.5, 1.0kg/cm? it
LTROROHE 14, 19, 27 kg/cm? L\~ 5 ¥ — 2 JE
it oo BEMLEREY Fig. 6 wirde Th
DOBWEN R ZT 5 LEBELERANSL Dirk
WIEIERERL, TOEEFRCBECHETTAITS

L, B LEWES OFETE K LihD X 5 ik
By 5 tiiinolce LichioT Table 8 Off
BRELADOT— 2252530 THY, —Ed5IK
LhWE EFHEY EFCw o CTHKLICHE & RID
BARDETH S,

=0, BRAN LA vFECTRE 120em L5 F
BRI ROB AL, BRENI—BCIREIEY
FRLe FrA—va VEBEBTARE LI &H
TR HOEEEMI—ED R~V BT L
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12r
) In the explosion chamber
E 10+ (D=1, L=120)
3
N 8F
8
5 6
w
w
o ‘
B 4r
g hR In the protected chamber
= 2f (D'=1, L'=10)
2
%0
= L
SUS 120g, =2
L —L L L P;=0.5, d=28
0 20 40 60 80 '
Time msec.

Fig. 7 Explosion record showing a delayed pressure
piling in the protected chamber

ENER ORI H

Bhiel, A—&HETOBEIRLTA Ve TLE
2DEF AL, TEEREENRESZE L TCn5BT
LSRR I NI ETEEROIGE RS bHRTREE
P BRI B B2, Bk Licw& Eo3 [ kEl0EDE
FOMEFH 5, 30% &\ 5 BETIIHWES 1.0kg/cm?
L2 RET PR —va VERIZIREA L DITWE
SRBRACET WD LHEETE I, 25 LEBEL
WIERNBA TS LB AIE RN I EI b D,
BEREGEOWER « EURSHERA bR, 20D, ME
I 2 7o 7 DIE KB RBAIE T & o d Lo BERs
ETHEIKTABENET S, B - BHEIBORE
EELLERYEDY, ERLOREREELAS,
COBRERFBOHACIENERT 4 IR R
T E . BREATHAOAEIL12: 1 THBA,
REBIBEHEN B b b 5 L BRERE
el &1k, KREBEENKEL, HDEVTEHESH
IehrotcZ ke kB LHWPEh B, ERENNETT

b ORENNIL, EEGcEERELD LA
Moo T, BREOHER XD FTLERA
LOBBENCIHLDOTH B, THITEEREERT K
B > TERBLTHAZERLHELATHD, TD
B8 A v EDBADOER L B KA X il
bisw, Fig.7 R ENERORERLEEERT, Fig
6 LDHEMLHELAX SR, BlkAlckitsER
PERAENOE— 27 ELTOBRET TV, 5l
Kz LOBECIIROBPHRO BB & 7% 5 AR 2 7
RETFTHBHLLEELELED L, HEBECAT
HBOEDODERVEENTHWB X5 THBH, hic
DWTIL 5.6 TETOMBRESRY T 5,

Table 6 w5 X 5ic, EX 2mm DRAF VIV A
SRBLEERE LRI 1. 0 C 2o 7 b B8Ry, 15kg/
cm? TG & A & DEETTER - BiEE#T3 2
ERTEIN, BRI 5540 28, BRE
LRI (BB MEBERL, EHERFRE

Fig. 8 Sintered metals fractured by explosions in the
long (D=1, L=120) explosion chamber
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BORWAC X VBEL & LICBKESL L 5 Bt 5
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EXRSMERRERE

o Stainless steel
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SKEXIVELIBETRET V2~ & 2 v BEEHT
2m LIFTHB T &b o TUnB5DT, RROLH:
FCR KA REREIO L DB BT L
Table 3 WBHMWAERD L/D R 1L7%=23, Table
4, 5 L Table6 @ & R O, H5B\ix Table?
L 8DHER XY, DR—ETHhIL L/D B ELL
RTXLBER/THIERBEONLTHY, KREEEE
LA EEREODT X 5 LT ABOBMEERY S
5o —7, Table4 (D=1, L=10) } Table 8 (D=
8, L=70) ix L/D 3.6 L3.40ENbETRCL
TRERLYVTELERTH v, LID R—EFDBHET
DoKX s (BREMONBEOKRLD) Lk

CTHDHTENREIN B, & OEEIL SRR B

K%Hé%*?vzﬁﬁﬁ?éﬁ@ﬁEkké5o%
RYBEoONTRE DEBRHNOER D B0, BrluEs
By —FL LB aR oW ERD 2 RS X
h&d,

5.3 BRGOFRRSLIUME

SO EBO N BIE £ EEZ T T &L
LA INRTWAEDY, BEEEBOEATLERY
Kﬁﬂéhkoiiw%,EEL5mmmziﬁKO
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>n 2.0r
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Fig. 9 Dependency of the quenching ability (Limiting Safe

Pressure) on the

filtration diameter of sintered

metals (drawn from results in Fig. 4)
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Dependency of pore diameters (D; and D,) on the

filling patterns of spherical metal particles;
left : Triangular’ filling D;=0. 155D,

right : Square filling

D,=0. 414D,

BIRBROFTIE A & — v L 2L EOBIR

WTBRARROLYE L T, MFEERCHL
CUXER 2mm OEEHAEDSE, T 08, 2 7V
VAT 1204 CTHEATE I, ©RRELFAGE
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FIREEDSTERE DR TE LI LD, AT
YUASRD 1204, 1004, 704 O DIk, FREO
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R 1204 X pEGIE S RE 2L, T DLETO
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REWVEBEBEBEAIESTH S
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g o 1 °
= /111]7 o~
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3 ////// ~~e_

. ! ity |
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Fig. 11 Effect of the orifice diameter on the
L.S.P. (from Table 6)
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RerhThRT o bitinbd, FEFIKET LHEORD
A% S DR LTE bR b Mg SRR
ARTHDTHD, ThAROEFEPHEOMEDH T
AHROEALRTTHS 5 & LT bl 7
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Fig. 12 Pressure record suggesting a delayed ignition
in the: protected chamber for an explosion
initiated in the long chamber
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Interruption of Explosions by Flame Arresters (First Report)
—On the Quenching Ability of Sintered Metals (1 )—
by T. Havasu1t and H. TURUMI
Research Report of the Research Institute of Industrial Safety RIIS-RR-21~1,
1~19 (1972 '

The flame quenching abiity of sintered metals, made of bronze or stainless steel
particles, were studied using hydrogen-air mixtures in the enclosed explosion cham-
bers. Sintered discs sold as filters showed good quenching ability against deflag-
rations of stoichiometric mixture, but they were less effective against detonations
because of mechanical strength. It was shown that the filtration diameter of
the sintered metal, as well as the shape and size of the explosion chamber, had
an important effect on the quenching ability or flame quenching phenomenon.

(8 tables, 12 figures, 10 references)





