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Fire test of two steel doors

(Appendices: 1 —22)

This report details the method of construction, the test conditions and the results obtained
when the specific element of construction described herein was tested following the procedure

outlined in the accredited test methods:

e EN 1634-1:2008
EN 1363-1:1999 and where appropriate EN 1363-2:1999

Any significant deviation with respect to size, constructional details, loads, stresses, edge or end
conditions other than those allowed under the field of direct application in the relevant test
method is not covered by this report.

Product

Two single leaf hinged doors of steel

Product designation

Door SP 35000

Door closer DC300

Lock case Connect 232-50
Striking plate 920MA
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1 Purpose of the test

The purpose of the test was to determine the fire resistance of the test specimens, two single
leaf hinged doors of steel, described in chapter 2, when exposed to fire.

The test specimens are separating elements required to be tested with fire against the hinge
side and against the frame side for a complete determination of the fire resistance.

One of the doors was tested against the hinge side and one of the doors was tested against the
frame side.

2 Test specimen

The test specimens consisted of two single leaf hinged doors of steel. The test specimens
were similar but not identical. The glazing beads were against fire in both doors and the
door closers were mounted on the non fire exposed side in both cases. The outer
dimensions (width x height) of the test specimens were 1100 x 2200 mm. The test
specimens will be designated A and B in the rest of this test report.

The construction of the test specimen can be seen from the sponsor's drawings and
specifications, test specimen A in appendices | and 3 — 11 and test specimen B in appendices
2 — 11. The test specimens are also described in chapter 2.2 and 2.3 below.

The information regarding the test specimens and their detailed components given in the
sponsor's drawings and specifications, e.g. dimensions, quantities and physical properties, are
nominal values provided by the sponsor. In case of irrelevant information, missing dimensions
or when deviation outside what can be assessed as reasonable tolerances exists in the sponsor’s
drawings SP has crossed details or altered the drawings.

2.1 Delivery and assembly of the test specimens

Door leaves, frames and components for construction of the test specimen were selected and
delivered to SP by the sponsor of the test. The door leaves, frames and components for the test
specimen, arrived at SP on June 17, 2011. Manufacturer of the door leaves and frames was
Stalprofil AB. The components were manufactured by ASSA AB (lock case and hardware),
ASSA ABLOY (door closer and striking plate).

The test specimens were assembled by the components and materials in SP’s furnace hall by
the sponsor of the test on June 17, 2011, The mounting of the doors and components of test
specimen was overseen by SP.

SP Technical Research Institute of Sweden



5P 302

'l

nEpART ps Refrnce Pase
/ 2011-08-24 PX14104 3(10)
SPH
\{_\.}_'ﬂu q_l‘ﬁ-;
'," ‘:T .:““
2.2 Description of the construction

Each test specimen consisted of a glazed single leaf hinged steel door. The major components
of the doors are listed in the table below.

Compaonent Designation Manufacturer
Steel profiles SP 35000 Stalprofil AB
Gilass panes Pyran 5 6 mm SCHOTT Technical Glass

| Solutions GmbH
Gypsum boards : 12,5 mm Knauf Danogips
Hinge : 5P 84015013 -

| Intumescent seal Intumex LESK 1.8
Sealing 5P 40035
Door closer DC300 ASSA ABLOY
Electric Striking Plate 920MA ASSA ABLOY
Lock case 232 ASSA AR
Hardware : - ASSA AB

Door frames

The door frames consisted of uninsulated steel profiles.

The sills consisted of a steel profile,

Door leaves

The door leaves were constructed of a frame of steel profiles. The filling of the door
consisted of two separate openings, The upper panels were made of glass panes. The lower

panels were made of gypsum insulation boards with a steel plate at each side.

In the upper front edge of the door leaf and on the inside of the frame were a steel wedge
mounted with the dimensions (width x length x thickness) 20 x 40 x 3 mm.

Hardware
The door leaves were attached to the frame with three hinges of steel.

In each door was a lock case designated C232 mounted with the centre approximately
1055 mm above the lower edge of the door leaf.

The latch bolt throw was 13,6 mm for test specimen A and 13,3 mm for test specimen B.

A door closer designated DC300 was mounted on each of the doors. The door closers were not
activated during the test.

SP Technical Research Institute of Sweden
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2.3 Supporting construction and mounting of the test specimen

The test specimens were mounted in a wall which was built up inside a frame of reinforced
concrete. The opening dimensions of the concrete frame (width x height) was
3020 x 3020 mm.

The wall inside the concrete frame was constructed with two layers of 13 mm gypsum boards
on each side of 70 mm thick steel studs. The wall was constructed as a flexible standard
supporting construction in accordance with EN 1363-1:1999, item 7.2.2.1.

There were two openings in the wall. The openings were intended for mounting of two test
specimens. One test specimen was mounted in each opening and the test specimens were tested

simultaneously.

The openings in the wall for mounting of the test specimens were (width x height)
1130 x 2215 mm. The space between the openings was 300 mm.

The wall was built by SP’s personnel.

The test specimens were mounted in the wall with 5 screws of steel along each side, 3

screws of steel along the upper side and 3 screws of steel in the threshold. The space

between the test specimen and the wall was filled with rock wool insulation.

The test specimen designated A was mounted in the left opening in the supporting construction
seen from the non fire exposed side. The opening direction of test specimen A was in to the
furnace.

The test specimen designated B was mounted in the right opening in the supporting
construction seen from the non fire exposed side. The opening direction of test specimen B

was out from the furnace.

The mounting of the test specimen was performed by the sponsor in SP's furnace hall on
June 17,2011,

24 Conditioning
2.4.1 Moisture content

The test specimen was stored in SP's furnace hall before the test. The temperature in the
furnace hall was 22 °C and the relative humidity was 70 % during this time.

2.4.2 Mechanical conditioning - operability test
Operability test was performed according to EN 14600:2005, chapter 5.1.1.1.

The door leaves were opened manually to an opening angle of > 90° and thereafter closed
manually. This opening/closing procedure was repeated 25 times for each door.

SP Technical Research Institute of Sweden
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2.5 Verification
2.5.1 Verification of the test specimen

The verification of the test specimen being in accordance with the sponsor’s drawings and
specifications was carried out by SP in conjunction with the assembly of the test specimen.

2.5.2 Yerification of included materials

No verification of included materials were performed.

2.6 Pre-test measurements, examination and preparation
2.6.1 Door clearances

The clearances between the door leafs and the adjacent frame members and between the door
leals and the sill were measured prior the test.

The measuring points and the measuring results for test specimen A are shown in appendix 12.
The measuring points and the measuring results for test specimen B are shown in appendix 13.
2.6.2 Closing speed

The test specimens were controlled in accordance with EN 14600:2005, chapter 4.9.2.1 that
the closing speed forced by the door closer not exceeded the maximum speed 300 mm/s.

The closing speed on test specimen A was measured to 118 mm/s,

The closing speed on test specimen B was measured to 185 mm/s.
2.6.3 Retention force door closers
The retention forces were measured in accordance with EN 1634:2008, chapter 10.1.3.

The maximum retention force on test specimen A was 45,0 M.

The maximum retention force on test specimen B was 61,0 N.

2.6.4 Return force test

The return force of the latch bolt was measured according to EN 12209:2003, chapter 6.1.2.
The return force was measured with the lock case mounted in the door leaf.

The maximum return force of the latch bolt on test specimen A was 4,0 N,

The maximum return force of the latch bolt on test specimen B was 4,2 N.

SP Technical Research Institute of Sweden
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2.7 Mounting of the test specimen on the furnace and final setting

The concrete frame with the wall and the test specimens was placed on SP's vertical furnace.
The door leafs were opened 300 mm and closed automatically.

The door closers were not activated during the test.

3 Fire test - procedure and test results

The fire test was performed on SP's vertical furnace on June 21, 2011, The test lasted
100 minutes.

3.1 Witness of test

The test was witnessed by Bjorn Bovin, Kenneth Svensson and Per Eriksson from ASSA AB,
Roland Olsson from Stélprofil AB and Jan Sandin from Schott Scandinavia AB.

3.2 Furnace control

The furnace was controlled in accordance with EN 1363-1:1999.

321 Temperatures

The furnace temperature was measured with 6 plate thermometers (PT1 — PT6). The junction
of the thermocouples were positioned approximately 100 mm from the fire exposed surface of

the test specimen. The position of the thermocouples can be seen in appendix 14.

The average temperature in the furnace (average of PT1 — PT6) in relation to the standard
time-temperature curve is shown in appendix 15.

The temperature at each plate thermometer (P11 — PT6) in relation to the standard time-
temperature curve is shown in appendix 16.

The percent deviation of the area under the average furnace time-temperature curve from the area
under the standard time-temperature curve and permitted deviation, is shown in appendix 17.

SP Technical Research Institute of Sweden
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322 Pressure

The furnace pressure was controlled so that a pressure of 0 Pa was kept on level with 500 mm
above the lower edge of the test specimens (the notional floor level).

The furnace pressure was controlled at the position 410 mm above the lower edge of the test
specimens.

Using a pressure gradient of 8,5 Pa/m of the height of the furnace the control pressure was
calculated to be -0,9 Pa in order to establish a pressure of 0 Pa on level with 500 mm above the
lower edge of the test specimens.

The furnace pressures on level 500 mm above the lower edge of the test specimens are shown
in a graph in appendix 18.

33 Ambient temperature

The ambient air temperature was measured with one thermocouple.

The ambient air temperature during the test is shown in appendix 19.

The ambient air temperature at the beginning of the test was 20 °C.

34 Measurements on the test specimen
J.4.1 Deflection
The deflection of the test specimens during the test was measured with a laser meter.

The measuring points and the deflection of the test specimen A during the test is shown in
appendix 20.

The measuring points and the deflection of the test specimen B during the test is shown in
appendix 21.

The measurement of deflections were interrupted after 60 minutes because of heavy radiation
from the test specimens.
35 Observations

Photographs taken during and after the test are shown in appendix 22.

SP Technical Research Institute of Sweden
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3.5.1 Observations during the test
Time Observations
min:s (the observations refer to the wnexposed side if nothing else is siated)
00:00 The test starts. i
02:00 Test specimen B: some smoke pmdqc_[_lgg Eh_qtg t_he door closer.
02:30 Test specimen B: the door Ieaf has deformed in the upper left corner.
07:30 | Test specimen A: some bll'lﬂ!\E prﬂductmn b_'l; the lock.
08:00 | Test specimen B: some snmke production above the door closer.
11:40 Test specimen B: a plug in the door closer falls down and liquid drops from the
| door closer.
12: 3[} | Tcst specimen B: some smoke production in I"ron_t {:dgc of the door by the lock.
14 Uﬂ'_ | T_-;‘:.t specimen B: some liquid from the d::H:}r closer drops on the glass.
14:30 Test specimen A: flames with a duration of one second occurs in the lower lefi
- corner between the door leaf and threshold.
14:40 Test specimen A: a plug in the door closer falls down and liquid drops from the
— door closer. _
17:00 Test specimen A and B: some smoke production from the underside of the door
.CInqer . — P I Fa St e SO - 4
19:30 Test specimen B: A small gap has occurred between the door leaf and the frame
| in the upper left corner — no integrity failure.
30:40 | Test specimen B: integrity test with a 6 mm gap gaugc is performed in the
upper left corner between the door leaf and frame — no failure.
Integrity test with a 6 mm gap gauge is also performed in the lower left corner
between the door leaf and the threshold — no failure.
50:00 Tesl specimen A and B: the door leaf are dark discoloured.
?? l}[l_ Tcsl specimen B: the covering on 1he dm‘-r L|05CI' is deformed.
83:40 | Test specimen B: a part of the door closer falls down.
87:40 Test specimen A: the supporting w all has cracked by the upper lefi corner of the
 door .
89:50 The supporting wall between the test specimens is heavily deformed and it is
- glowing inside the wall.
95:00 Test spccnncn A and B: a gap occurs between the supporting wall and the test
' specimens.
98:00 Gypsum phster board falls down on inside of the furnace.
100:00 | The test is terminated. The supporting wall falls apart.
3.5.2 Observations after the test

The door closers are deformed and has fallen apart.

The hardware has melted on the fire exposed side of the doors

SP Technical Research Institute of Sweden
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4 Summary

The test specimen, described in chapter 2, has been tested according to
the accredited test methods:

» [EN 1634-1:2008
o  EN 1363-1:1999 and where appropriate EN 1363-2:1999

The result of the pre-test measurements is shown in chapter 2.6 and the result of the fire test is
shown in chapter 4.1 below.

4.1 Fire test

The test specimen was an asymmetrical separating element according to the test standard, The
test lasted for 100 minutes.

The test specimen designated A in this report consisted of a single leaf hinged door with
opening direction in to the furnace.

The test specimen designated B in this report consisted of a single leaf hinged door with
opening direction out from the furnace.

The following results were obtained:

Test specimen A:

Integrity

- sustained flaming 100 minutes, no failure
- gap gauge 100 minutes, no failure
- cotton wool pad 100 minutes, no failure

Test specimen B:

Integrity

- sustained flaming 100 minutes, no failure
- gap gauge 100 minutes, no failure
- cotton wool pad 100 minutes, no failure

Because of the nature of fire resistance testing and the consequent difficulty in quantifying the
uncertainty of measurement of fire resistance, it is not possible to provide a stated degree of
accuracy of the result.

SP Technical Research Institute of Sweden
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5 Field of direct application of test results

The direct applicability of the test results to constructions similar to the construction described
in this report is described in clause 13 of EN 1634-1:2008.

SP Technical Research Institute of Sweden
Fire Technology - Fire Resistance
Perfonmed by Exarmined by

el D9

Charlotta Skarin

Appendices: | - 22 (one page per appendix)
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their assembly

H0| Drawing No. Nome Material ks mount
1 |Az| DC300-01 body YL113 00 |
2 |As| 6L3-03 oring  37%2 oil resistant rubbeq 00 9
3 |A4| DC200-04 front cop Aluminum rod 00 i
4 |A4| DC200-07 piston forged steel 20Cr 00 1
5 |As+| 325.05 assembled valve | assembled parts 00 |
6 |A4|ES200.07-03 | one—way vavle | round steel 45 00 1
6B308-64 steel balt 5 00 1
7 |A4]| DC200-02 pinion round steel 20Cr 00 1
8 [A+] DC300-08 | outer spring spring wire 60Si2Mn 00 1
9 [A«| DC300-09 | inner spring spring wire 60Si2Mn 00 i
10[A+| DC300.10 | end cap assembled ports 00 1
11]A4| DC200-24 | beaing house round steel 45 00 2
12|Aq| GL2-25 oring 30%2.5 oil resistant rubber 00 2
13{As| BA-20 oring 21.8x2.7  |oil resistant rubbeq 00 2
14|A;| GB290-82 | bearing 941/17 00 2
15|A+] DC200-25 | retainer ring steel plote 65Mn 00 9
16|A+| BA-22 washer steel plote 65Mn 00 2
17{A+| DC300-26 | cover plate Aluminum plate 00 |
|18|A+| DC200-27 | pinion cop ABS 00 1
19]A4| 325-13 oring 8X1.9 oil resistant rubber] 00 3
20[A+| DC200-11/12 {parts of adjust valve| rod H59/ POM 00 3
21|A4] DC200.15 arm assembled parts 00 1
Screws:
6B819/T-2000 | Cross head screw | M5X38 4
e 0B/T15856.2 | oores e Seai topping | ST4.8X60 4
m W 6B818/7-2000 | pan- head screw | M5X12 2
GB/T15856.1 | B0 oo e - topping | ST4.BX32 2
# B GB/770.2-2000 | Ping Hexogon head screw | MEX16 1
Y T o N e
e q_ﬁ' Rer: LXLAVOA ...
EEAE SIGN: .J? ! —
: S DC300 Door closer shenfei liyi et‘rterpnse
7 B AR (B HOR e T T & parts list
= ¥ %1 _I'STA]T |# 1 ®] DC300.00LMX
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Appendix No: 14

Al Vertical Furnace

Report No:  PX14104

SP Position of plate thermocouples in furnace t‘* 201 1-08-241% e
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® PT1-PT6: Thermocouples in the furnace

a1 Technical Fesearch [nstiute of Sweden
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Temperature in the furnace

Temperature (°C) PX14104 V-ugn ND
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Appendix: 16
SP P Report: PX14104
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Temperature in the furnace

Temperature (°C) PX14104 V-ugn ND
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X Appendix: 17
SP Report: PX14104
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Percent deviation of the average furnace temperature
from the standard time-temperature curve
Average deviation (%) PX14104 V-ugn ND
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Appendix: 18

o ence &

T

Pressure in the furnace in relation to
the ambient pressure in the laboratory

Pressure (Pa) PX14104 V-ugn ND
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Temperature (°C)

Ambient temperature
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Appendix: 19
Report: PX14104
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Appendix: 22

Report: PX14104

Photo No: 1
Time: 00:22 min:s

The test specimen at the
beginning of the test.

Photo No: 2
Time: 71:35 min:s

The test specimen during the
test.

Photo No: 3
Afier the test.

The tire exposed side after the
test.




