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ABSTRACT

The U.S. Bureau of Mines conducted flammability tests of synthetic rubber and
polyvinyl chloride conveyor belts in a Targe-scale fire gallery and a
laboratory-scale ventilated tunnel. The gallery was 27-m-long, 3.8-m-wide
and, 2.5-m-high with a 7.5-m-square cross sectional area. For the gallery
tests, 9.1-m-lengths of belting were placed on the top rollers of a conveyor
frame and thermocouples installed to measure flame spread rates. The airflow
was 1.52 m/s and the ignition source was a liquid fuel tray fire. The
Taboratory-scale tests were conducted in a 1.8-m-long by 0.46-m-square
insulated tunnel at an airflow of 1.02 m/s. A 1.52-m-Tong by 0.23-m-wide
belt sample, fastened to a metal rack, was used and the igniter was a 12-jet
gas torch applied to the upstream end. A belt was judged to have passed the
gallery test if a portion of the sample was undamaged. The same criterion
was also applied to the laboratory-scale tunnel test. Of 17 belts examined,
1 belt that underwent surface charring in the gallery test and failed, passed
the tunnel test and another belt that passed the gallery test, failed the
tunnel test. The results for the remaining 15 belts were in complete
agreement.

INTRODUCTION than 24 hours, with one fatality
caused by a stress induced heart
A conveyor belt fire in an attack from fighting the fire
underground coal mine is a serious (Bondra 1987). In another case, a
threat to Tife and property. To fire starting in the drive area of a
minimize the hazard of belt fires, belt Tine spread rapidly and
the U.S. Code of Federal Regulations resulted in sealing and abandonment
for underground coal mines requires of the entire mine (Wilhem 1988).
approved fire-resistant belting,
automatic fire suppression systems The current U.S. flammability test
for belt conveyor drive areas, for acceptance of fire-resistant
automatic fire sensor and warning belting for underground coal mines
device systems along belt is specified in the Code of Federal
haulageways, waterlines installed Regulations (U.S. Code of Federal
parallel to the entire length of Regulations, Part 18, 1988) and is
belt conveyors, belt slippage and conducted by the Department of
sequence switches, and special Labor, Mine Safety and Health
ventilation requirements along belt Administration (MSHA). The test is
haulage entries (U.S. Code of performed in a 0.53 m cubical test
Federal Regulations, Part 75, 1988). chamber using 4 samples 152-mm-long
Despite these precautions, about 20% by 12.7-mm-wide by the belt
of the reportable U.S. underground thickness. The sample is positioned
coal mine fires from 1983 through horizontally in the chamber, with
1988 - fires lasting more than half the transverse axis inclined at 459,
an hour after discovery, or causing and one end exposed to the flame
injury - involved conveyor belting. from a Bunsen type burner for 1 min
In one instance, a belt fire in still air. At the end of 1 min,
destroyed the belting along the burner flame is removed and the
370 meters of belt entry in less ventilating fan turned on to give an
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air current of 1.52 m/s. The
duration of the belt flame/glowing
is measured. A belt passes the test
if 4 samples of the same belt do not
exhibit either duration of flame
exceeding an average of 1 min, or
afterglow exceeding an average of

-3 min duration. Because of the
nature of this small-scale test, it
is impossible to predict the
flammability behavior of the belting
under realistic large-scale test
conditions.

Several other countries employ more
severe large-scale flammability belt
tests, such as the German inmine
gallery test and the propane grid
gallery test (Anderson 1984 and
Green 1984). Belt fire damage is
used as a pass/fail criterion for
these tests. Heyn and Linhart (Heyn
1983) demonstrated the difficulty in
correlating the German gallery test
with several Tlaboratory-scale fire
tests and concluded that the Targe-
scale gallery test could not be
discontinued. The advantages of
developing a simple laboratory-scale
fire test for conveyor belting that
would reproduce large-scale fire
gallery results are obvious in cost
and time saved. Such a test could
readily be used by approval
agencies, flammability testing
laboratories and conveyor belt
manufacturers to reliably evaluate
fire-resistant belting.

This paper describes a study
conducted by the Bureau of Mines, in
cooperation with MSHA, to assess the
flammability behavior of conveyor
belting in a large-scale gallery
test. The results were also
utilized to develop an improved
laboratory-scale ventilated tunnel
fire test for belting.

LARGE-SCALE FIRE GALLERY TEST

The large-scale fire gallery test
was conducted in the Bureau of Mines
surface fire gallery located at Lake
Lynn Laboratory. The fire gallery
consists of a 27.4-m-long tunnel
constructed of masonry block walls,
a metal arched roof, and a concrete

139

floor. The tunnel is goup]ed to a
1.8-m-diameter, 3500-m°/min axivane
fan via a 6-m-Tong tapered
transition section. The ventilation
flow can be varied between 0.5 m/s
and 10 m/s by adjusting the pitch of
the fan blades and/or by throttling
the fan intake. A schematic of the
gallery is shown in figure 1. The
cross-sectional area of the tunnel
is 7.5 m¢. The interior walls and
roof of the tunnel are covered with
ceramic blanket insulation. Except
where noted, tunnel distances are
measured from the junction of the
fire tunnel and transition section,
designated as the O-meter mark. A
typical conveyor belt frame, 21-m-
long and 1.5-m-wide, is centered in
the tunnel. The frame consists of a
0.4-m-diameter tail pulley and 0.13-
m-diameter troughed idler assemblies
at 1.2-m intervals.

A Tiquid fuel tray fire is the
ignition source. The tray, 0.6-m-
long by 1-m-wide by 0.3-m-deep, is
just downstream of the tail pulley
at a tunnel distance of 4.5 m and
elevated 20 cm above the floor. The
tray contains water on which fuel is
floated. The ignition region is
shielded from the ventilation flow
by a steel plate and concrete
blocks.

The gallery is instrumented with
thermocouples to measure belt and
gas temperatures. An array of

12 thermocouples, connected in
parallel and distributed over the
cross-sectional area of the tunnel,
is located at 23.4 m to measure the
average temperature of the
stratified gas exit stream.

For these tests, a 9.1-m-length of
conveyor belting was cut from a
roll, weighed, and bare beaded
thermocouples embedded just below
the top surface of the belt. The
thermocouples were positioned at
equally spaced distances from one
end of the belt sample along the
centerline and near each edge.
Typically, 20 belt thermocouples are
used to monitor belt temperatures
and calculate flame spread rates.



NOTE:
All dimensions in meters

Tunnel length
27

Figure 1. - Schematic of surface fire gallery.

The belt sample was then placed on
the rollers of the conveyor belt
frame with the top (load carrying)
cover up, if applicable, and one end
bent downward into the shielded
ignition area. The distance of the
belting from the tunnel roof was
about 1.2 m.

The tunnel airflow was adjusted to
1.52 m/s. The airflow was measured
by a handheld vane anemometer at
three locations along the sample
length at a height of 25 cm above
the belt. The average airflow near
the exit of the tunnel was also
measured. The airflow fluctuated
slightly, but was within + 10% of
the set value.
the gallery on the effect of
ventilation on conveyor belt fires
(Lazzara 1987 and Verakis 1988)
demonstrated that flame propagation
at these test conditions was most
likely to occur at an airflow of
1.52 m/s.

A fuel mixture of 1.9 L of unleaded
gasoline and 5.7 L of kerosene was

Previous studies in .
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poured into the ignition tray. The
tray fire with this fuel loading
(7.6 L) burned for 5 to 6 min, with
a peak fire size of about 700 kW.
The flames enveloped the top and
bottom surfaces of about 1.5 m of

belting.
BELT SAMPLES

Nine synthetic rubber (R) belts and
8 polyvinyl chloride (P) belts were
tested. Table 1 describes the
belting. A1l the belts, except R3
and R7, were new. Belts R3 and R7
were obtained from mines and were
slightly worn.

A1l the belts, except R1, passed the
current U.S. acceptance test for
fire-resistant belting. Belt Rl ‘s
thus considered to be non fire-
resistant and would not be permitted
in U.S. coal mines. However, it
could be used in underground noncoal
mines. Belts R4, R10, P2, P3, P4,
P6 and P9 also passed the extended
time (50 min) propane grid burner
test.



RESULTS OF LARGE-SCALE GALLERY TEST

The results for the large-scale
gallery test are given in table 2.
The flame spread rates were
determined from the time-temperature
traces obtained from the belt
thermocouples and the peak fire size
was estimated from the temperature
increase of the thermocouple array
(Lazzara 1987). The time after the
ignition of the tray fire at which
the peak fire intensity occurred and
the maximum gas temperature measured
by a thermocouple near the roof at
the exit of the tunnel are also
given.

Four types of flammability behavior
were observed: (1) rapid flame
spread, >4m/min, followed by the
entire sample burning, (2) rapid
flame spread that charred the entire
top surface of the belting, but left
the bottom surface undamaged, (3) a
sTowly propagating flame, with
spread rates ranging from 0.3 to

1.3 m/min, that completely consumed
the belting (4) and a nonpropagating
fire with a portion of the 9.1 m
length sample left undamaged.

Large quantities of smoke were
generated by the burning belts, and
vision was severely limited except
for a narrow region near the gallery
floor. Belt samples that were
entirely consumed fell from the
rollers and continued to burn on the
floor; the residue usually consisted
of ashes and small portions of badly
charred belting.

Of the rubber belts tested, R1 (non
fire-resistant), R2, R3, R7, R9, and
R11 were completely consumed by
propagating fires, while R4
(chloroprene) and R10 (SBR-
chloroprene blend, 1 ply) did not
propagate flame and portions of the
9.1 m samples were undamaged. The
entire top surface of belt R6 was
lightly charred. For belt R2, the
time-temperature traces obtained
from the belt thermocouples are
shown in figure 2. The tray fire
ignited the belt, and a rapid flame
spread (5.8 m/min) occurred over
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most of the top surface of the
sample about 6 min after the start
of the test. This initial flame,
however, was not sustained but was
followed by a steadily propagating
flame front, with a rate of

0.9 m/min over the last 5 m of the
sample, that destroyed the belting.
The 9.1-m-long sample was totally
consumed in about 25 min.

Of the polyvinyl chloride belts
tested, P1 was entirely consumed,
while the entire top surfaces of P2,
P4, and P6 were deeply charred.

Belts P3, P7, P8 and P9 did not
propagate flame over the entire
sample length, although for P9 the
fire damage (1ight charring)
extended to the 7.6 meter point,
which was the maximum damage for any
of the belts that passed the test.
Several of the belts (R3, P1, P3,
and P4) were tested more than once
with similar results.

The simple criterion of belt fire
damage, excluding blistering, was
selected to decide whether a belt
passed or failed the large-scale
gallery test. A belt passed this
gallery test if fire damage did not
extend to the end of the 9.1-m-long
sample and a portion of the sample
was undamaged across its width.
Applying this criterion to the
results given in table 2, 11 of the
17 belts tested failed the large-
scale gallery test and 6 passed.

LABORATORY-SCALE VENTILATED TUNNEL
FIRE TEST

The laboratory-scale ventilated
tunnel was similar to that proposed
by the Bureau of Mines in an earlier
study (Sapko 1981 and Perzak 1982)
and is shown in figure 3. The test
chamber is 1.8-m-long by 0.46 m
square and is constructed from 2.5-
cm-thick refractory material. The
square chamber is connected to round
exhaust ducting via a stainless
steel transition section. The inner
surface of the transition section is
lined with a 13-mm-thick ceramic
fiber blanket. The main exhaust is




constructed from 30.5-cm-diameter 6 jets). The belt sample is
galvanized steel ducting. The fastened to a steel rack constructed
igniter is a commercial 12 jet of slotted angle iron.

methane gas burner (two rows of

Table 1: Conveyor Belting Description

Belt Construction Width, |Thickness| Weight,

m mm kg/linear-m
R1 [4-plies SBRY 1.07 15 17.8
7 mm top cover
2 mm bottom cover
R2 j4-plies SBR 1.07 13 16.9
5 mm top cover
2 mm bottom cover
R3 |4-plies SBR 1.02 14 18.6
6 mm top cover
3 mm bottom cover

R4 |chloroprene 1.07 9 14.3
solid woven
R6 |[SBR solid woven 1.07 9 12.7

3 mm top cover
2 mm bottom cover
R7 |3-plies SBR 1.16 12 17.8
6 mm top cover
2 mm bottom cgver

R9 {chloroprene/SBR 1.07 10 14.0
3-plies
3 mm top cover
2 mm bottom cgver
R10 |chloroprene/SBR 1.07 10 12.2

solid woven

3 mm top cover

2 mm bottom cover
R11 |3-plies SBR 1.07 11 14.9
5 mm top cover
2_mm _bottom cover

P1 {PVC?® solid woven 1.07 11 14.2
p2 Do. 1.07 11 13.8
P3 Do. 1.05 9 11.4
P4 Do 1.07 10 13.9
P6 Do 1.07 11 14.2
P7 Do. 1.07 13 18.6
P8 Do. 0.91 13 14.7
P9 PVC4 solid woven 1.22 13 21.9

with covers

1 spr - styrene-butadiene rubber
Belts R9 and R10 contained the same ratio of chloroprene to
SBR, but differed in construction.
3 pvc - polyvinyl chloride
‘The PVC cover and carcass compounds were different blends.
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Table 2:

Large-Scale Fire Gallery Test Results for Synthetic Rubber and
Polyvinyl Chloride Belts

Belt

Flame
rate,
m/min

Peak fire
size (time),
Mwatt (min)

Max. gas
temp.!,0C

Belt
damagez,
m

Pass

or
Fail3

Comments

R1

R2

R3

R4

R6
R7

R9

R10

R11

P1

P2

P3

P4

P6

P7

P8

7.6

6.1
4.6

1.3

NP

5.4

6.7

6.6

NP

9.1

4.6

NP

NP

5.7 (12.0)

3.9 (18.5)

0.6 (25.5)

0.7 (4.5)

1.9 (3.8)
6.3 (12.0)

2.7 (13.5)

1.3 (3.8)

5.1 (13.5)

3.0 (4.0)

2.3 (4.8)

0.7 (4.3)

2.0 (3.2)

2.8 (2.8)

0.7 (4.0)

0.8 (4.5)

428

330

315

130

271
448

287

163

391

394

275

164

411

310

129

128

9.1

Rapid flame spread followed
by entire sample
destruction.

Non-sustained rapid flame
(5.8 m/min) followed by a
steady propagating flame
consuming belt.

STow steady propagating
flame that consumed the
belt.

Non-propagating flame that
damaged belt in ignition
zone.

Rapid flame spread that
charred top surface of belt.
Rapid flame spread followed
by entire sample
destruction.

STow flame spread that
completely consumed belt
sample.

Non-propagating flame that
damaged belt in ignition
zone.

Rapid flame spread followed
by entire sample
destruction.

Rapid flame spread followed
by entire sample
destruction.

Rapid flame spread that
deeply charred top surface
of belt.

Non-propagating flame that
damaged belt in the ignition
zone.

Rapid flame spread that
deeply charred top surface
of belt.

Rapid flame spread that
deeply charred top surface
of belt.

Non-propagating flame that
damaged belt in the ignition
zone.

Non-propagating flame that
damaged belt in the ignition
zone.
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Table 2: Large-Scale Fire Gallery Test Results for Synthetic Rubber and
Polyvinyl Chloride Belts -- Continued
Flame| Peak fire Belt Pass
Belt|rate, [size (time), [Max. gas damagez, or Comments
m/min|Mwatt (min) |temp.!l,OC m Faild
P9 | NP 1.3 (5.0) 196 7.6 P 0.6 meter consumed and 7.0
meters charred on top
surface.
TRAY 0.7 (5.0) 106 --- - [No belt, 7.6 liters of fuel.
FIRE

lgas temperature increase as measured near the roof at 27 m.

2Belt damage includes charring, but not blistering.

The pass criterion is no fire damage across belt width at the end of sample.
Non-propagating flame; does not reach the end of the 9.1-m-long sample.
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Figure 2. - Time-temperature traces
of belt thermocouples for test of
belt R2 at 1.52 m/s airflow.
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In preliminary experiments to
establish a set of standard test
conditions, several variables were
examined, including airflow, sample
width, distance of rack to tunnel
roof, and burner duration. Several
of the belts that exhibited
different burning characteristics in
the large-scale gallery test were
used for these tests. The
laboratory test conditions were
adjusted to give similar fire damage
results to the large-scale gallery
test for these belts. The test
conditions that were finalized:
sample size, 1.52-m-long by 0.23-m-
wide by nominal belt thickness (6 to
19 mm); distance of sample rack from
tunnel roof, 20 cm; tunnel airflow,
1.02 m/s; duration of gas igniter,

5 min; methane flow to burner,

35 L/min at 22° C and 1.01 kPa.

To conduct a test, a belt sample is
fastened with the top cover up, if
applicable, to the steel rack with
1.4-mm-diameter cotter pins and thin
washers to prevent the belt from
shrinking away from the burner. The
rack is placed in the tunnel and the
airflow (1.02 m/s) set. The airflow
is measured by a vane anemometer
placed on the belt surface about

30 c¢cm from the front of the tunnel.
The methane burner is ignited and
the flame allowed to stabilize. The
burner is then applied to the front
edge of the belt sample with the
flames impinging equally on the top



and bottom surfaces of the sample.
After 5 min, the burner is removed,
and the belt sample allowed to burn
until the flames are out. If a
portion of the sample remains on the
rack, the rack is removed and the
extent of any undamaged belting,
across the width of the sample, is
measured.

A belt is judged to have passed the
laboratory-scale test if, in three
trials, there remains a portion of
the 1.52 meter length sample that is
undamaged across its width,
excluding blistering. A belt fails
the test if in any single trial,
fire damage extends to the end of
the sample.

To exhaust

KEY

7 Exhaust duct

2 Exhaust hood

3 Test chamber, 2.5-cm thick
refractory material

4 Burner

5 Belt fastener
6 Belt sample, 23 by 152 cm

Approx scale, cm

7 Belt rack
& Debris tray, i6-guage
stainless steel

9 Plenum

RESULTS OF LABORATORY-SCALE
VENTILATED TUNNEL FIRE TEST

A11 17 belts that were examined in
the large-scale fire gallery test
were subjected to the laboratory-
scale fire test described above.
More than the required number of
three trials were made for several
of the belts to check repeatability.
The results are given in table 3.
For most of the belts, the fire
damage was similar to that found in
the Targe-scale fire gallery test.
Of the 9 rubber belts tested, 7
failed the laboratory-scale test by
being totally consumed and 2 passed.

To exhaust

|
Centerline of sample
and chamber

I
20cm |

Slem

FRONT VIEW OF CHAMBER
WITHOUT BURNER

Figure 3. - Schematic of laboratory-scale fire tunnel.
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For the 8 polyvinyl chloride belts,
4 failed the laboratory-scale test
(P1 by being totally consumed and
P2, P4 and P8 due to charring) and 4
passed. The repeatability of the
test results for the poor and very
good fire-resistant belts (defined
by total destruction or fire damage
Timited to the ignition area in the
large-scale gallery test,
respectively) was excellent.

COMPARISON OF LARGE-SCALE GALLERY
AND LABORATORY-SCALE FIRE TEST
RESULTS

A comparison of the pass/fail
results of the large-scale gallery
and laboratory scale fire tests for
the 17 belts shows that they are in
very good agreement. For the 9

rubber belts, the results are in
complete agreement, with the same 7
belts failing the gallery and
laboratory scale test, and 2 belts
(R4 and R10) passing both tests. As
noted earlier, belt Rl is non fire-
resistant while the 8 other belts
passed the current U.S. acceptance
test for fire-resistant belting.
Belts R4 and R10 also passed the
extended time propane grid burner
test. For the 8 polyvinyl chloride
belts, the pass/fail results for 6
of the belts were the same, with 3
belts (P1, P2, P4) failing the
large-scale gallery and laboratory-
scale fire tests and 3 belts

(P3, P7, P9) passing both tests.
There are discrepancies in the
comparison for belts P6 and P8.

Table 3: Laboratory-scale Ventilated Tunnel Fire Test Results
Fai]ur$ Belt Pass?

Belt Comments ratio damagez, or

m Fail

R1 |Total belt destruction. 1/1 1.52 F

R2 | Do. 3/3 1.52 F

R3 | Do. 3/3 1.52 F

R4 [Top belt surface partially charred.| 0/6 0.91 P

R6 |Total belt destruction. 1/1 1.52 F

R7 | Do. 1/1 1.52 F

R9 | Do. 2/2 1.52 F

R10|Top belt surface partially charred.| 0/3 0.81 P

R11{Total belt destruction. 2/2 1.52 F

P1 |Total belt destruction. 3/3 1.52 F

P2 |Top surface completely charred in 1/3 1.52 F
one trial.

P3 [Top belt surface partially charred.| 0/5 0.89 P

P4 |Top surface completely charred in 1/3 1.52 F

one trial. .

P6 |Top belt surface partially charred.|{ 0/3 1.04 P

P7 | Do. 0/3 0.64 P

P8 |Top surface completely charred in 1/3 1.52 F
one trial.

P9 |Top belt surface partially charred.| 0/3 0.74 P

1 The failure ratio is the number of samples that were damaged over
the entire sample length (1.52 m) divided by the number of trials.

2 The fire damaged Tength for the most extensively damaged sample in all the
trials.
charred, the top surface damage was always more extensive than
bottom surface damage.

3 The pass criterion is no fire damage across sample width at end of
sample in 3 separate trials.

Belt damage includes charring, but not blistering.
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For belts that



Belt P6 failed the large-scale
gallery test but passed the
laboratory-scale test; belt P8
passed the large-scale test but
failed the Taboratory scale test.

As previously stated, all the
polyvinyl chloride belts passed the
current U.S. test for fire-resistant
belting and belts P2, P3, P4, P6 and
P9 also passed the extended time
propane grid burner test. The two
discrepancies are not completely
understood, however, belt P6
sustained the greatest amount of
fire damage (1.04 m) than any other
belt that passed the laboratory-
scale test. Belt P8 was the
narrowest belt (0.91-m-width) tested
in the large-scale gallery and this
may have influenced the results; a
narrower belt would be more likely
to pass the gallery test since
energy losses from the burning belt
would be more than for a wider belt,
all else being equal.

Overall, of the 17 belts examined,
there was agreement for 15 of the
belts between the pass/fail results
of the large-scale gallery test and
the laboratory-scale tunnel test.

CONCLUSIONS

Based on the flammability data
obtained from a large-scale gallery
test of 17 conveyor belts, a
relatively simple and inexpensive
laboratory-scale fire test was
developed for conveyor belting. The
laboratory-scale test results were
in very good agreement with those
obtained in the large-scale gallery
based solely on the criterion of
belt fire damage. MSHA plans to
revise its current conveyor belt
flammability acceptance tests to
include the Bureau’s new laboratory-
scale fire test for belting (minutes
of public meeting, 1989).
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ESSAIS D'INFLAMMABILITE DE COURROIES DE CONVOYEURS:
COMPARAISON DES RESULTATS D'ESSAIS DE GALERIES A GRANDE ECHELLE
ET D’'ESSAIS DE TUNNELS EN LABORATOIRE

C.P. Lazzara, F.J. Perzak

Le Bureau des Mines Américain a effectué des essais d'inflammabilité sur des
courroies de convoyeurs en caoutchouc et en chlorure de polyvinyle dans une galerie
4 grande échelle et dans un tumnel ventilé de laboratoire. Lors des essais en
galeries, on a placé des courroies de 9,1 m de long sur les rouleaux supérieurs
d'un chdssis de convoyeur et installé des thermocouples pour mesurer le taux de
propagation des flammes. Le déplacement d'air dans la galerie était de 1,5 m/s et
la source d’allumage consistait en un feu de plateau de combustible liquide. Les
essals en laboratoire ont été effectués dans un tunnel carré isolé de 1,8 m de long
sur 0,46 m de cdté avec déplacement d'air de 1,0 m/s. On a utilisé une courroie
échantillon de 1,52 m de long sur 0,23 m de large, attachée & une grille de métal;
1’allumeur était un chalumeau & gaz de 12 jets appliqué & 1l'extrémité amont. Au
cours des essais a grande échelle, nous avons observé quatre types de
comportements: (1) propagation rapide de la flamme, suivie de la combustion de tout
1'échantillon; (2) propagation rapide de la flamme, calcinant la surface supérieure
de la courroie; (3) propagation lente du feu, détruisant 1'échantillon; enfin, (4)
un feu sans propagation, avec dégits limités de la courroie. Si une portion de la
courroie n’'était pas endommagée, elle avait réussi l'’essai. Le méme critére de
réussite a été appliqué & l'’essai de tunnel en laboratoire. Sur 17 courroies
examinées, 2 qui avaient été calcinées superficiellement au cours de l’essai en
galerie et avaient donc échoué, ont réussi 1’essai en tunnel. Les résultats donnés
par les 15 courroies restantes se sont parfaitement rejoints.

FORDERBAND - FLAMMTESTS : VERGLEICHE ZWISCHEN GROBANGELEGTEN BRANDTESTS
IN FORDERSTRECKEN UND IM LABOR DURCHGEFUHRTEN TUNNELTESTS.

C. P. Lazzara, F. J. Perzak

Das U. S. Bureau of Mines fihrte Entflammbarkeitsversuche mit Gummi - und
Polyvinylchlorid (PVC) Gurten in Brandstrecken und im Labor in einem
bewetterten Tunnel durch. In den Brandstreckenversuchen wurde ein 9,1 Meter
langer Gurt auf Bandrollen eines Foérderrahmens angeordnet, danach wurden
Thermoelemente zur Messung der Brandausbreitungs-Geschwindigkeit angebracht.
Die Wettergeschwindigkeit lag bei 1,5 m/s, als Zindquelle wurde eine Wanne mit
entzindetem Brennstoff verwendet. Der Labortest fand in einem 1,8 Meter
langen isolierten Tunnel mit 0,46 m Querschnitt statt, mit einer Luft-
Geschwindigkeit von 1,0 m/s. Ein an einem Metallrahmen befestigter Gurt von
1,52 Meter Lange und 0,23 Meter Breite wurde von einem 12-flammigen Gasbrenner
auf der Luftzufuhrseite entzilindet. In den GroBversuchen konnten vier
Verhaltensmuster beobachtet werden: (1) rasche Flammenverbreitung gefolgt von
einer Entflammung der gesamten Probe; (2) rasche Flammenverbreitung gefolgt
von der Verkohlung der Gurtoberflidche: (3) langsam fortschreitendes Feuer mit
Zerstdrung des Gurtes; und (4) ein sich nicht ausbreitendes Feuer mit
begrenzter Beschadigung des Gurtes. Der Gurt bestand den Test, wenn ein Teil
der Probe nicht beschidigt war. Die gleichen Kriterien wurden auch fir die
Tunnelversuche im Labor angewendet. Von 17 Proben, die untersucht wurden,
versagten 2 Gurte mit Oberflidchenverkohlung im Brandstreckentest, bestanden
aber den Tunneltest. Die Ergebnisse der 15 Ubrigen Gurte stimmten genau
uberein.
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WCOBT AHWA KOHBEWERPHBX NEHT HA BOCMFAMEHREMOCTh: CPABHEHWE
PESYNETATOE NABOFATOPHBY WCNBITAHWA C BONEE KPYMHBMU
NCMBT AHWAMK, NPOBOAVBUMMACA B IAKPHTON WTONBHE

K.M. Nazzapa » O.4x%. Nepzax

TopHem Bopo CllA swan npoEeAEHE UCNRTAHWMA HA BOECORAEMOCTE
PEeE2UHOBHY W NONUEBMHUA-XNOPWUACOEBRX TPRAaHCNORTERHBEYX NEHT B YCNOBRWAX
WTONEHKY W 3IKCAERUMEHTANEHOND BEHTUIWpYSEMOro TyHHEnA., Npu WCnsTadHuax B
WTOMNEHE TRAHCMORTERHBE NeHTH AMvHel 9,1 ™M SExnv nonoxXeHs HR ponded
HOHBENEPHOW pambe, a TaKXe €EbNM YCTIHORIEeHK TepMmonape ANS WEMepeHus
CHOPOCTWN PRACnpoCTpaHeHrAa nnamedy, CKOpOCTeE NOTOKR BORSAYN3 B WTONbHEe
cocTasnsana 1,5 mM/cexk, MCTOYHWUKOM ZaAaXVUraHWa 6eN0 XUAKOSe TORIWEO,
cogepxagweecA B nogpgodHe, JIaEopaToOpHBEe HUCOHTAHWUA NROBOAWNUCE B
ZAKPRHTOM TyHHene pasmepom 1,8 m x 0,40 KE.M NPy CKOPOCTW NOTOK2 BO3AYXa
1 m/cen, Oepaseu TpaHocnopTepHol nedTe 1,52 M B anvHy v 0,823 M B WApUHY
MPUKPENHANCR K MEeTAanIUYecKOo@d pame, a BOCNNaAMeHWTeNeM CayxXun
1Z-crpyiruih razoewi daken, HanpasneHHuil eeepX. [NpY UCABITAHWAX B WTONLHE
E€HNO SAPErUCTRUPOBAHD SYEeTHPE TUMa NOBEAEHUE Nnamedn: 1} swcTpoe
pacnpocTpaHeHne nNnamed, CONPOBOXAABWEECH NONHBM CropadueM osepasua; 2)
EHCTPpOE PACApPOCTRaHEeHWe NAAMEHW, NPW KOTOPOM CEYrNUBANacCh BHEWHAR
NOBEPXHOCTE NeHTH; 3} MeanNeHHOe pacnpOCTpaHeHue MNaMeHu, NP KOTOPOM
MEHTa NoONHOCTRI Cropana; 4) HepacnpocTpaHaAwwWeescs nNnams, KoTopoe He
HaHeCno neHTe E0neWOrc Bpeaa. Hepazey CHATANCH NPOWEAWNM WCNHTaHWEe,
£ECNKM HacTe €ro ocTaepanace Hecropesuei, VM2 cemHazuaTv NCNETaHHBX
TRRHCNOPRTRPHBEX NEHT, ABe WS HWX, BHYTPEHHAA NOBEPXHOCTE KOTOPHX
QEYFNUNAacE NPpyY UCABTIRHURY B WTONEHE, WTONBHEBHE UCABTIHUA HE npownu,
HO MCAOMTAHWA B NasoOpaTopyvM BHAOEpPXanu. LCpaBHeHWe pelynbTaToe
WTONEHEBHY ¥ NAaSCOPATORHEX WCNETaHWA ANA OCTaBWWXCA MNATHaAUATH
TPESHCNOPTEPHEX NEHT HEe NOK3IZaN0D HWUKIHOMD Ppasnv-Hus.
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