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1. INTRODUCTION

This test report contains the results of test carried out by laboratory of FIRES, s.ro. in Batizovce,
accredited by SNAS for testing. Certificate of accreditation No.: S-159. The purpose of the test was to gain

infarmation for product cl

assification.

Sponsor's representatives witnessing the test.

test directed by
test carried out by
operator

Ing. Stefan Réastocky
Bc. David Subert
Branislav Zachar

2. MEASURING EQUIPMENT

Identification number

Measuring equipment

Note

F 90 001

Vertical test furnace for fire resistance testing

PLC system for data acquisition and control

control TECOMAT TC 604

it TECOMAT TC 700
Visual and calculating software to PLC
Can e TECOMAT TC 700
F 40 017 Control and communication software to PLC
TECOMAT TC 700
F 40 018 SW Reliance
F 40 020 Driver Tecomat - Reliance (SW)
Transducer of differential pressure pressure inside the test
F 71008, F 71 008 (=50 to + 150) Pa furnace
F 54 020 gg'ltal calliper (0 to 200) mm -
F 54 056 Racking meter -
E 69 009 PLC system for data acquisition and climate .

F 60 001 - F 60 009

Sensors of temperature and relative air humidity

climatic conditions
measuring

F 10 501 —F 10 508

Flate thermometers

termperature inside the test
furnace, according to EN
1363-1

F10002-F 10019

Unsheathed thermocouples type K 2 x @ 0,5 mm

temperatures on the
unexposed surface of the
specimen

F 10 701 Sheathed thermocouple type K @ 3 mm ambient temperature
F 10 001 Roving thermocouple -
F 74007 -F 74 012 Cable position transducers (0 to 1250) mm measuring of deflection
F 54 024 Ruler for measuring of deflection (by laser) measuring of deflection
F 90 005 Gap gauge for fire resistance testing @ 25 mm -
F 90 006 Gap gauge for fire resistance testing & 8 mm -
90 007 Frame for supporting the {:pﬂun pad "
{100 x 100) mm for fire resistance tests
F 57 005 Digital stop-watch -
F 72 002 Optical radiometer Schmidt — Boelter measuring of radiaton

FIRES 064/5-22/0302012-E
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3. PREPARATION OF THE SPECIMEN

Testing laboratory has not carried out specimen sampling at the request of sponsor. Specimen was
delivered to the testing laboratory in complete state by test sponsor. Installation of the specimen to the
supporting construction was carried out by workers of the testing laboratory in accordance with the
sponsor’s instructions.

4. PREPARATION OF THE TEST

4.1 DESCRIPTION OF THE SPECIMEN STRUCTURE

One specimen of the single leaf steel door was used for a fire resistance test.

Dimensions
Overall dimensions of the specimen {1110 x 2075) mm {width x height)
Thickness of the door leaf 41,5 mm
Dimensions of the door leaf (854 % 2000) mm (width x haight)
Door frame

Two-part door frame is made of shaped steel sheet 1,5 mm thick for wall with thickness of 250 mm
(manufacturer: EREGLI DEMIR GELIK CCR 6112). Individual parts of door frame were welded together.
Dimension of rebate of door frame is (47 x 15) mm (depth x width).

Door leaf
The door leaf is made of steel sheet 0,5 mm thick. The steel sheets are jointed together around the
perimeter by aluminum profiles (20 x 40 x 1,5) mm (width x length x thickness).

Core of the door leaf
Polyurethane foam type with classification of reaction to fire B2 with bulk density 45 kg.m®
(manufacturer: TEKPOL, BAYER). (184-51 POLIDRETAN) ( 00020 |ZOSIYANAT MDI)

Intumescent tape:
Intumescent tape type 3M (manufacturer: Marvon) with dimensions (30 x 4) mm (width x thickness) is
placed around the perimeter of the door frame (between the door leaf and door frame).

Hinges
3 pieces of hinges type 2008 ST (manufacturer: Gliven ) placed as follow:

upper hinge — placed in distance 150 mm from the upper edge of door leaf
bottom hinge — placed in distance 158 mm from the bottom edge of door leaf
central hinge — placed in distance 556 mm from the upper edge of door leaf
The stated values were measured from the bottom edges of hinges.

T L Te—— —
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Lock
Lock type D510 — 45R — 3MB (manufacturer: DAF, Turkey). The steel latch is placed 970 mm from bottom
door leaf edge.

Automatic closing mechanism
Mo automatic closing mechanism fixed.

More detailed information about construction of specimen is shown in the drawings which form an integral
part of this test report. Drawings were delivered by sponsor.

All the information about technical specifications of used materials and semi-products, information about
their type sign were delivered by sponsor. This information was not subject of the inspection of specimen.
Parameters which were checked are quoted in paragraph 4.3.

4,2 DESCRIPTION OF THE SPECIMEN FIXATION

Specimen is fixed into the wall, 250 mm thick made of aerated concrete blocks with bulk density of
613 kg/m®. The cavity of door frame is filled by cement mortar.

Orientation of the specimen during the test
| hinges on the exposed specimen face |

Supporting construction, its thickness, orientation of specimens and type of specimens fixing to the test
frame was chosen by the sponsor of tests.

More details about fixation of specimens are shown in drawings which form an integral part of this test
report.

4.3 INSPECTION OF THE SPECIMEN

The conformity of the drawings and the test specimen was checked before and after the fire resistance
test. The specimen corresponded to the drawings which are part of this test report. The visual review of
the test specimen, the used materials as well as the size verification (basic dimensions) and also the way
of specimen fixation to supporting construction were subject of this inspection.

FIRES DB4/3-22032012-E FPage: 4722
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Measurement of gaps around the perimeter of door leaf was carried out before the fire resistance test.
Measured values:

Place of measurement Measured values

 hinged edge of door leaf from 3,1 mm to 3.4 mm
lock edge of door leaf from 3,8 mm to 4,0 mm
upper edge from 3,1 mm to 3,4 mm

Manufacturer has declared the width of the gaps 3 mm + 1 mm. The gaps were set in between the middle
value and the maximum value within the range of gaps as specified by the manufacturer.

4.4 CLIMATIC CONDITIONING OF THE SPECIMEN

Test specimen was stored in the hall of testing laboratory and was conditioned according to EN 1363-1
under the following climatic conditions:

Ambient air temperature [*C]
mean 19,7
standard deviation 1,2
Relative air humidity [%5]
mean 47.9
standard deviation 6.5

The humidity equilibrium state of test specimen was achieved,
4.5 MECHANICAL CONDITIONING

The test specimens were submitted to mechanical testing according to EN 14600 before fire resistance
test without self-closing mechanism. Number of cycles: 25.

The retention force according to EN 1634-1 ¢l. 10.1.3 was not measured.

§. CARRYING OUT OF THE TEST

6.1 CONDITIONS OF THE TEST

Conditions in the test furnace (temperature — standard temperatureftime curve, pressure, content of O;) as
well as in the testing room {(ambient temperature) corresponded to EN 1363-1 during the test
Detailed information is part of this test report, or in quality records of the testing laboratory.

Values characterizing environment in the testing room directly before the test:

Date of the test Relative air humidity [%] Ambient air temperature [°C]
11. 04. 2012 48,1 19.8

5.2 RESULTS OF THE TEST

Measured values are stated in this test report. Description of the specimen behaviour during the test:

Time Face of Observation

[min:s] |specimen

01:13 NS smoke release around the perimeter of door leaf,

05:00 |NS intensive smoke release from eylinder lock;

06:40 |NS smoke release from lock edge of door leaf;

08:40 |NS darkening of specimen surface = falling down of door leaf surface freatment;
27:36 | NS door leaf surface treatment is completely fallen down;

e e e —r————— D —
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Time Face of |Observation
[min:s] | specimen

60:00  |NS no further significant visible change;
90:00 |NS no further significant visible change;
120:00 |NS no further significant visible change;
121:35 | Termination of the test.

ES exposed face of specimen

NS unexposed face of specimen

6. CLOSING

Evaluation of the test:

Performance criterion

Time till the performance
criterion is achieved

integrity — sustained flaming

121 minutes no failure

integrity — gap gauges & 6 mm and & 25 mm

121 minutes no failure

integrity = cotton pad

121 minutes no failure

insulation — average temperature (140 K) 11 minutes

insulation — maximal temperature {180 K) & minutes

insulation — maximal temperature (supplementary procedure) (180 K) & minutes

radiation 15 kW.m™ 121 minutes no failure
insulation — maximal temperature — door frame (180 K/ 360 K) 15 minutes / 65 minutes

The fire test was discontinued in 122™ minute of the test at request of the sponsor.

FIRES 064/5-220032012-E
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Measured values inside the test furnace

Tirme Temperature [*C] Daviation| Pressure [Pa]

tqmin)| Td1 | Tdz | Ta3 [ Td4 | Tas | Ta6 | Ta7 | 1o [{Tave | Tn || To | duphl | p1 p2
'] 34 | 477 | 477 | 506 | 509 | 511 50,7 | 494 | 502 | 200 §§ 210 0.0 1?.3 -2.9
5 5701 | 5756 | 580,0 | 56686 | 5734 | 5658 | 5763 [ 8875 || 571.8 [ 5760 211 0.1 18,3 =21

10 gaz2 | 6421 | ee27 | 6512 | 619.0 | 6528 | 7405 | 673,5 )| 653.1 | 67RO 211 0.0 17.5 =30

15 | 8714 | 6086 | 7145 7189 | 666.4 | 6807 | 7140 | 6794 || 6941 | 7360 21,2 =23 16,8 0.8

20 7275 | 7623 | 7B4.7 | 7005 | 7452 | 7772 | 8008 | 8012 || 7748 | TENIO [ 212 -1.6 18.1 2.9

28 | 7ez2| 7855 [ vesa | s2es | 7721 | 8100 | 8328 | 8481 ] B03.8 | 8150 213 -1.8 16,8 0.9

30 | 8102 | 8292 | 6357 | 8538 | 7920 | 8318 | 8601 | 8771 ] 8362 | 8420 313 -1.7 184 1,2

ga04 | 8580 | 8603 | 8652 | 6264 | BT0,3 | 9021 | 924,86 || 8684 | B650 || 214 -1.4 19.8 0.7

BE9.B | 8780 EI'FB:? 8803 | 8486 | £91,3 | 9212 | 9356 || 5859 | BE5.0 1 214 =11 18,8 0,6

BB1.7 | 8999 [ 6945 | £06.2 [ 8673 | 908.6 | 9355 | 0531 || 9047 | 00201 21.5 -1,0 19.3 0.0

go0.7 | 9159 | 9107 | 9084 | 8851 | ©27.5 | 9465 | 956.5 || 9168 | 918.0f 21.5 -0.9 19.8 -2.3

0243 | 97,2 | 9342 | 0345 [ 0120 [ 0514 | 9680 | 0760 || 0424 | 8450 ) 216 0.7 19,8 =1.7

gar4 | 0522 | 9404 | 9536 | 9276 | 9688 | 0BG2 | 0934 1 9583 | 957000 1.7 0.6 19.8 -2.8

5
40
45
50
55 910,89 | 9269 | o245 | 0255 | 8e69 | 034.6 | 9618 | 0636 || 5320 | 8320( 216 -0.8 19,7 -1.7
&0
65
T0

9400 | 962,65 | 9600 | o642 | 9382 | 9771 | 9067 | 1000.4) 968.5 | 9680 21.7 -0.6 16,8 0.5

78 9580 | 0704 | 9607 | 9746 | 40,9 | 9883 | 1008,8] 1016.5) 9794 | 9700 ) 218 =0, 5 20.0 -2.2

20 ge65 | 0783 | 9754 | 9821 | 9548 | 9947 (10144 1028.1)] 986.7 | 98B0 21.9 -0.5 16.8 =1,8

B | 9703 | 0917 | 9876 | 993,7 | 067.6 [ 1007.8] 1027.0[ 1024.1) 0974 | 96701 219 0.5 18.8 -2.8

g0 | 9885 | 1001.3] 0083 [1004.9] 977.5 [ 1015.6] 1035.5] 1043,8)/ 1008.2 | 1006.0f| 22.0 0.4 18.5 2.8

95 [ 9066 [1009.1]10039] 1011.4] 987,1 [ 1025.4] 10429 1051.8](1016.0[ 1014.0] 22,0 0.4 20.0 -1.2

400 |1001,0[1013.3] 1006,9] 1010,8] 990.5 | 1027,3 | 1044.7 | 1053 8/(1018,5| 10220 22.0 -0.4 18.89 -2:5

105 [1011,8] 1023.4[ 1017,6] 1023,0( 1000.1| 1036,0| 1051,6| 1058,5)) 10276 ] 1028011 221 -0.4 20,0 1,2

110 |1022.8] 1034,1[ 1027 8] 1033,9] 1011.2] 1048,4 | 1063.2 | 10715 1039.1 | 10360 22.2 0.3 18.8 -1,8

115 | 1025,0] 1040,7 [ 1032.8] 1036,1 | 1017.1] 1052,6 [ 1066.3| 1072 4|/ 1043.4 | 1043.0f| 22.2 -0.3 19.6 -4

120 [ 1039.9]1053.2[ 1045.2] 1048,4| 1025,9) 10604 | 1075.5] 10750 10528 104800 22,3 -0.3 19,4 -1.8

121 | 1042.0[ 1055,3] 1047,1| 1048,5| 1028,7| 1063,1| 1075,2| 1083,4]| 1055,5]| 1050,0)| 22.2 | -0.3 19,2 | 2.2

Tave Average temperature in the fest furnace calculated from individual thermometers

n Standard temperature in the test furnace laid down according to test guideline

d, Deviation of the average temperature from the standard temperature cale. ace. 1o test guideline

To Ambient temperatune

pl Pressure inside the test fumace measured under the cailing of test fumace

p2 Prassure inside the tast fumace at the height of newtral pressure level 500 mm above test fumace floor

Layeut of measuring points in the test furnace:

Td4 m m TdE
Tdd m o Tg7
Tdz m - Td
Td1 = m Tds

[
FIRES 054/5-22/03/2012-E
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Measured values inside the test furnace /graph
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e
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Measured values on the unexposed surface of the test specimen

The initial average temperature of the unexposed specimen surface: igi *C

Time Temparature rise [K]

tfmin]j T1 T2 T3 T4 TS T LE T8 T8 TI0 | ™ TI2 | T13 | T44 | TI5 | T16 | Ti7
0 2.0 1.0 1.7 0.0 1.1 1.5 1.8 3.8 1.9 14 | -17 ] 14 | 15 | 04 0.0 0,1 -3,8
1 -2.0 -1.0 -1.6 | <01 1.1 1.5 1.9 37 1.8 0,1 4.8 11,2 6.0 0.3 134 | 106 | -3.2
2 -2.0 -1.0 =16 0.3 1.2 1.9 4.1 5.4 -1.8 66 | 218 | 359 | 289 | 42 7.8 | 334 0.2
3 -1.9 0.3 0.4 0.5 1.9 248 6.7 10.0 4.3 186 | 365 | 549 | 467 | 128 | 498 | 438 | 151
4 1,5 0,0 0,3 2.3 5.2 5.3 107 | 164 | 358 | 302 | 519 | 671 | 595 | 232 | 604 | 651 | 41,7
] 1.1 3l 5.8 13| w6 | N2 178 | 285 | 780 | 422 | 630 | 761 | 696 | 335 | 720 | 66.0 | 666
[ 5.8 141 | 246 | 356 | 480 | 283 | 31,2 | 444 | 1200 565 | 755 | 874 | 815 | 436 | 45808 | 784 | B57
7 282 | 379 | 765 | 047 | 936 | 728 | 734 | 873 | 1806( 601 | 670 | GBE | BB4 | 559 | 994 | 91.0 | 962
B 4.0 | 833 | 1028|1039 99.7 | 139.0[ 1098 | 58,0 | 23568 | 935 [ 1206 | 1143 ) 117.5] 704 [ 1070 | 100,5 | 1086
i 888 |1278| 990 | 1252 | 1018 | 1773 | 114.8 | 123,71 | 2671 [ 1257 [ 152.0 | 140.9 | 146.5 | 838 | 114.5| 1127 | 1208
10 | 1203 1733| 083 [ 1419 | 104,0| 1836 | 120,0] 151.7]| 2802 | 1532 | 1748 | 1688 | 1718 ] 953 | 1286 | 1252 ]| 1318
41 J1387| 19093 | 985 | 1494 | 1095 1834 | 1228|1720 | 2039 | 188,0 [ 1856 | 184.7 | 1852 | 105.9 | 123.0 | 136.2 | 140.7
42 |1vE| 2052 975 | 1609 | 1096 18869 | 121,48 | 188,3 | 310,71 | 1689,5 [ 1965 [ 1957 | 196,1 | 117.2 | 1251 | 1456 | 1409
13 | 1220] 2161 | 962 | 1482 | 1173 = 1364 | 1743 | 321,7 | 1667 [ 2119 | 2008 | 2064 | 1289) 933 | 15145 1582
14 = 2246 i i ¥ = 3 a 5 L " i 140,0 | 108.3 | 157.8 | 1869
15 = 149,3 | 126.0 | 1660 | 1750
16 157.7 | 110.9 | 175.0 | 1873
7 166,89 | 125.1 | 1845 | 186.9
18 178,3 | 126.3 | 1046 | 2122
18 1845 | 1201 | 205.6 | 223.0
20 1914 | 1998 | 2156 | 2322
25 218,7 | 250.4 | 239.2 "
30 232,7 | 278,7 | 2531
35 2556 | 293.0 | 282.8
40 2855 | 3074 | 3014
A5 3043 | 3146 | 3228
50 3189 ] 3209 | 334.8
55 3327 | 3024 | 3428
] 3463 | 3267 | 3517
65 350,0 | 340,0 | 3596
70 3702 | 3208 | 3676
e . . .

from 71st minute of the test all thesmocoupses fell down from specimen surface because

Megative values are guoted because temperature rises are calculated from the initial average lemperatung

of the specimen surfaca.

Please g0 figure showing the layout of meaguring points on the speciman surface which is a part of this test report

FIRES 0B4/5-22/03/2012-E
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Measured values on the unexposed surface of the test specimen /graph
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Calculated values from measured values on the specimen surface,deflection and radiation

' 4

The Initial average temperature of the unexposed specimen surface: 181 *C
Tima Temperature rise [K] Time || Radiation Deflection [mm]
t[min] | TRave | TRmax | TRmax-D | TRmax-F timin] || 0w.m® || 01 | o2 | 03 | pa | D5 | D8 | O7
] 0.7 3.6 36 0,1 1] 0,0 00 | 00 | 00 00 | 0.0 0.0 0.0
1 0,7 AT 11,2 13.4 1 0.0 08 | -28 - = =
2z 0,6 5.4 35.9 3r.e 3 0,1 -1.8 | 0.5 - - =
3 0.0 10,0 54,9 45,8 3 0,0 28 | 0.5 . - = =
4 1.3 359 B7.1 604 4 0,1 28 | 06 - = -
5 7.6 78.0 78,0 720 5 0,1 -33 | 08 = = =
& 26,4 120,0 1200 B6.8 & 0,2 -38 | 0B -
7 66,3 180,86 180,6 854 T 04 42 | 0.8 - - -
8 90,7 2358 2358 108,56 a 0.8 -A44 | -08 - = - =
1] 108.5 267.1 2671 120.8 a9 0.8 4.7 | -0.8 - - - . =
10 127.8 289.2 2882 131.8 10 0.8 S0 05 ) 14 | 23] 19 0.1 | 0.6
11 138.7 303.9 3038 140,7 11 0.8 -50 | -0.3 - - - =
12 1410 301 3101 140.9 12 0.8 50 | -0 = =
13 1404 T a7 158,2 13 0.8 52| 03 - -
14 e % " 166,89 14 1,0 L0 [ 06 - -
15 175,0 15 1,1 £3| 08 - = -
16 1873 16 1.2 G6 | 0.8 - = -
17 1889 17 1.5 S8 | 1,0 = . - - -
18 212.2 18 1.4 69 [ 14 - - -
19 223.0 19 1.5 70| 1.5 - - = = =
20 2322 20 16 7.1 1.8 14 | -28 | 18 | 0.2 | -0.3
25 2504 25 1.7 72| 35 - - - - -
30 278.7 30 18 73| 55 13 | -30 ) 20 | 03 | -04
35 283.0 s 2,0 TA | TA - = - -
40 3074 40 2.5 73 | 8.1 . - - - .
45 3226 45 26 7.2 | 8.0 16 | -24 | 20 | 05 | -0.4
50 3348 50 2.5 -T2 | 87 - - =
55 3428 55 24 74 | 104 = = - . -
[:1] 3817 1] 2.8 FA3[(108] 13 |28 20 | 07| 03
65 3598 65 26 1.5 | 11.5 - - - -
T0 aro.2 70 31 -6 | 12,4 - - - -
71 3 75 3.4 706 | 13,0 - .
B0 3.1 76 | 136 = = = =
85 3.4 -1.7 | 14,2 - - . . .
80 a7 7B | 143 ) 1.2 | 28| 21 ) <08 | -04
95 40 B0 | 143 - -
100 4.0 8,3 | 143 - - -
105 4,0 0.0 | 143 ¥ : g
110 348 8.8 | 142 - - - =
115 5.1 =10,8] 139 - - = - =
120 5.1 =11,5] 134 - - .
121 5.3 -11.5) 134 - - -
= =
FIRES 064/5-22/02012-E Page: 11/22
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Calculated values from measured values on the specimen surface, deflection and radiation /grapl
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Layout of measuring points on the unexposed specimen surface
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Deflection [mm] deflaction of the specimen surface

O1-02 maasured with cable extension positioning transducear
D307 rmsasured with laser and ruber

Positive values of deflaction represent daflection to the heat stress.
Megative values of deflection represent deflection from the heat siress.

I Thermocouples attached for the average and maximum lemperatuse rise evaluation

I Thermocouples attached 100 mm from edges of doar leaf for the maximum temperature rise evaluation
I Thermocouples attached 25 mm from edges for the maximum temperature rise evaluation - supplementary procedure

I Thermocouples attached for the maximum temperature rise evaluation on the doorframe

A Foints of deflection measuring
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PHOTOS TAKEN DURING THE TEST

Unexposed specimen face
before the test commencement

1* minute of the test

— S
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PHOTOS TAKEN DURING THE TEST

3™ minute of the test
Smoke release around the
perimeter of door leaf.

9" minute of the test

Falling down of door leaf surface
treatment.

Darkening of specimen surface.
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PHOTOS TAKEN DURING THE TEST

32™ minute of the test
Doaor leaf surface treatment is
completely fallen down.

46" minute of the test

e s
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PHOTOS TAKEN DURING THE TEST

61% minute of the test

91 minute of the test
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PHOTOS TAKEN DURING THE TEST

121* minute of the test

Unexposed specimen face after
the test termination.
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PHOTOS TAKEN DURING THE TEST

Photo of the exposed specimen
face taken after test termination.
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DRAWINGS
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7. FINAL PROVISION

= This report details the method of construction, the test conditions and results obtained when the
specific element of construction described herein was following the procedure outlined in EN 1363-1,
and where appropriate EN 1363-2. Any significant dewviation 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.

*» Because of the nature of the fire resistance testing and 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.

=  The test results refer only to the tested subjects. This test report is not an approval of the tested
product by the test laboratory or the accreditation body overseeing the laboratory’s activities. The test
was carried out on testing equipment that is the property of FIRES, s.r.o., Batizovce. Without
the written permission of the test laboratory this test report may be copied and/or distributed only as
the whole. Any modifications of the test report can be made only by the fire resistance test laboratory
FIRES, s.r.0., Batizovce.

Approved by: Prepared by:

& .: R
e Bec. David Subert

Ing. Stefan Rastocky
leader of the testing laboratory technician of the testing laboratory

8. NORMATIVE REFERENCES

STN EN 1634-1: 2008 Fire resistance and smoke control tests for door, shutter and openable window
assemblies and elements of building hardware. Part 1. Fire resistance tests for
doors, shutters and openable windows

STHN EN 1363-1: 2001 Fire resistance tests. Part 1; General requirements

STN EN 1363-2: 2001 Fire resistance tests. Part 2: Alternative and additional procedures

STN EN 14500: 2008 Doorsets and openable windows with fire resisting andfor smoke control
characteristics. Requirements and classification

THE END OF THE TEST REPORT
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