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REPORT NUMBER: AU09054007-11
ORIGINALYSSUE DATE: July 7, 2009

EVALUATION CENTER

Intertek Testing Services Ltd., ShanghaiJinQiao Branch
Building T52-8, No. 1201 Gui Qiao Road,
Jingiao Development Area; Pudong District
Shanghai, 201206

RENDERED TO

Bestko Precision Limited
Unit 303, Block A, Po Lung Centre, 11 Wang Chiu road,
Kowloon Bay, Hong Kong

PRODUCT EVALUATED:
2 Bearing Butt Hinge —4x3x3-2BB

TEST REPORT

EVALUATION PROPERTY:
90 Minutes Fire Endurance

Report of 2 Bearing Butt Hinge — 4x3x3-2BB for compliance with the
applicable requirements of the following criteria:

1) EN 1634-1:2000 Fire Resistance Tests for.-Door and_ Shutter
Assemblies - Part 1

2) BS 476-22:1987 Fire Tests on Building Materials and Structures

3) «BS 476-20:1987 Fire Tests on Building-Materials and Structures

"This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek
and its Client. Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek
assumes.no liability to any party, other than to the Client in-accordance with the agreement, for any loss, - expense or
damage occasioned -by the use of this report. Only the Client is authorized to permit copying or distribution of this
report and then only-in its entirety. Any use of the Intertek name or one of its marks for the sale or advertisement of
the tested material, product or service must first be.approved in writing by Intertek. The observations-and test results
in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or
service is.ar.has ever been under an Intertek certification program."”

The test report only allows'to be revised within the retention period unless further standard or the requirement was noticed.
Report Template Revision Date:-3th Feb. 2009
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2 Introduction

Intertek -Testing Services has conducted an evaluation for Bestko Precision Limited on. 2
Bearing Butt Hinge —4x3x3-2BB'in a single swing wooden door assembly to determine the fire
resistance characteristics for a 90 minutes ‘rating. The test was carried out at @n ‘Intertek-
approved testing facility. This-evaluation began on June 12, 2009 and was completed on June
18, 20009.

The'test was conducted in accardance with the following.standards:

1) EN 1634-1: 2000 “Fire Resistance Tests for Door and Shutter Assemblies — Part 1: Fire
Doors.and Shutters’

2) BS 476-22:1987 “Fire Testscon Building Materials andStructures — Part 22: Methods for
Determination of the Fire Resistance of Non-loadbearing Elements of Construction, Section
6. Fully Insulated Doorsets and Shutter Assemblies”

3) BS 476-20:1987 “Fire Tests on Building Materials and Structures — Part 20: Method for
Determination of the Fire Resistance of Elements of Construction (General Principles)’

3. Test Samples

3.1. ~SAMPLE SELECTION

Samples were submitted to Intertek directly from the client. Samples were not independently
selected for testing. Samples were received at the Evaluation Center on May 19, 2009.

3.2.0" SAMPLE AND ASSEMBLY DESCRIPTION

Door Type Single Swing Wooden Door (Fully-insulated)
Nominal Size 812mm wide by 2080mm-high by 54mm thick
Frame Nominal Size 906mm wide by 2130mm high
L Deh Exit Device Lever Set
Model Number: 2039AP
Hardware 2 Bearing Butt Hinge
Hinges Quantity: Three
Model Number: 4 x 3 x 3 — 2BB

The drawings of the test'wall construction, fire doorassembly, and hardware.can be found in
Appendices A, B, and C respectively.
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4 Testlnstallation and Procedures

The test was conducted.in accordance with EN 1634-1:2000, EN1363-1:1999, BS 476-22:1987,
and BS:476-20:1987..The test parameters were‘selected from-the standard that would provide a
worst-case testing condition.

The test assembly was installed in a_steel restraint frame. The restraint frame was suspended
by chains with rollers‘on an overhead beam which allowed the sample to be moved in front of
the furnace for.the fire exposure. The test door was oriented to open into the furnace,.and was
built into a concrete masonry unit partition, with fully mortared joints. The hominal dimensions of
the test wall were 3m high by 3m wide. The test measurement data was shown in Appendix D.

After positioning the‘assembly frame over the furnace opening, the burners were ignited and the
timer was started when any of the furnace thermocouples exceeded 50°C. Temperatures within
the furnace were-monitored using thermocouples and the-data was recorded. The burners were
controlled to keep the furnace temperatures within.the allowable limits specified in the test
standards.” After 5 minutes, the furnace pressure was adjusted so that the<“neutral plane‘was
established at.a.-maximum of 500mm above notional floor level. Periodic observations were
made of the surfaces of the test assembly during the fire . endurance test.

Door deflection relative to the frame, where applicable, was _monitored throughout the test.
Position ' for measurement of deflection and. unexposed temperature was presented-in the
drawing of Appendix D.

5 Testing and Evaluation Results

5.1.0 " Integrity

The assembly withstood the fire endurance test without passage of flame or gases hot enough
to ignite.cotton waste for 90 minutes. No through openings or‘penetrations were evident at the
conclusion of the fire exposure portion of the'test and the«door latch remained engaged to the
strike. During the fire exposure period no significant flaming was observed on the unexposed
face of the assembly.

This-assembly therefore met the criteria of the test standards for integrity performance.

5.2. Insulation

Transmission of heat through the assembly during the fire.@ndurance test did not raise the
average temperature on the unexposed surface by more than 140°C, and did not raise the
maximum temperature on the unexposed surface by.more than 180°C. In addition, the
transmission of heat through the assembly did not raise the maximum temperature of the
unexposed surface ofthe frame by .more than 360°C.

This assembly passed the insulation portion of the test.-A full set of test data is-included in
Appendix E, and photographs have been presented in Appendix F.
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6 Conclusion

The 2 Bearing Butt Hinge — 4x3x3-2BB and single swing wooden door assembly identified in
this report-has been tested in accordance with following standards:

4) EN 1634-1:'2000 “Fire Resistance Tests for Door @and Shutter Assemblies — Part 1. Fire
Doors and Shutters”

5) BS 476-22:1987 “Fire Tests on Building Materials and Structures — Part 22: Methods for
Determination of the Fire Resistance of Non-loadbearing Elements of Construction, Section
6. Fully Insulated Doorsets and Shutter. Assemblies”

6) BS 476-20:1987 “Fire Tests on Building Materials and Structures — Part 20: Method for
Determination of the Fire Resistance of Elements of Construction (General Principles)”

The test assembly. met the requirements of the above standards for a 90 minutes exposure
period.

The conclusions of thisctest report may not be used as part of the requirements for Intertek
product certification..Authority to Mark must be issued for a product to become, certified.

INTERTEK
Reported by: =\

Sun:Sun

Project Engineer, Building Products
Reviewed by N >

Cfaig Lawson
Technical Manager, Building Products
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APPENDIX A: Test Wall Construction Drawing (1 page)
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Intertek

Bestko Precision-Limited July 7, 2009
Project No./ AU09054007

APPENDIX E: Test Data (6 pages)

Intertek

Test: Fire Resistance
Start Date: 2009-06-12 Reviewer: [ %
Target Date: 2009-06-13 Craig Lawson
Job No: AUD9054007-5 y
Client: Bestke Precision Limdted Eng/Tech: 5.\; A
Sample: 2 Bearing Butt Hinge Sun Sun
Sample | 4x3x3-286

Standards: EN1634-1:203030 Fire resistance tests for door and shutter assemblies

Procedure: Part 1: Fire doors and shutters

Congditioning: According to EN 1363-1, Section 8

Fire Rating: 90 minues

Pressure Rating: The neutral pressure plane shall be established 500mm above notiona' floor level
Equipment:

ltem iD Cal Due Date

Furnace pressure gauge 830100 2008:7-22
|Test Clock C 20104 2005-6-18
Furnace thermocouple 1 ST1200/DWO0I1H venfied before use
Furnace thermocouple 2 | ST12800/DWO02H | verified before use
Furnace thermocouple 3 S 1800/ DWOO3H verified before use
Furnace thermocouple 4 S 1800/VDWO04H verfied before use
Furnace thermocouple' S S 1800/ DWO05H verfied before use
|Furnace thermocouple 6 _ S 1800/DWO06H vernfied before use
Furnace thermocouple 7 O o 1800/DWDO07H | vernfied before use |
Furnace thermocouple 8 S1800/DWOGEH verified before use
Furnace thermocouple 9 S S1800/DWOO9H verified before use
Ambient temperature gauge 330931 ~ 2009-12-11
Unexposed thermocouple | BSTHERMOO0Tef verified kefore use
Heating Conditions: According to EN 1363-1,” Section 3.1

Pressure Conditions: According to EN 1363-1, Section 5.2

Ambient Conditions: 20 = 10°C according to EN 1363-1, Section 5.6

Test Specimen: According to.EN 1634-1, Section 6

Instaliation of test specimen According to EN 1634-1, Section 7

Furnace Thermocouples According to EN 1634-1, Section 9.1.1

Unexposed Face

Thermaocoupies According to EN 1634-1, Section 3.1.2

Thermocoup e Pads: Length and width 30 £ 0.5 mm, thickness 2.0 £ 0.5 mm, density 900 = 100

kg/m’

Prassure Measurements: According tfo EN 1634-1, Sechon 5.2

Deflection Measurements: According to EN 1634-%, Section 5.3

Pre-test Examwnation: According to EN 1834-1, Section 10.9

Test Procedure: According to EN 1634-1, Section 10.2

WSB045-1A
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Intertek

Bestko Precision Limited July 7, 2009
Project No. AU09054007
Test Fire Reststance Va4
Start Date: 2009-06-12 Reviewer: |~ -
Target Date: 2009-06-18 Craig Lawson
Job No: AlUD9054007-5 >
Client: Bestko Precision Limited Eng/Tech: 5-\/ A
Sampie: 2 Beanng Butt Hinge Sun Sun
Sample ID: 4x3x3-286
Standards: EN1634-1:2000 Fire resistance tests for door and shutter assemblies
Procedure: Part 1: Fire doorg and shutters
Performance
Critena: According to EN 1634-1, Section 11.1
1) Integrity. Cotton padaccording to 10.4:5.2 of EN 1363-1
Gap gauges per 10.4 5.3 0HEN 1363-1
Flaming per 10.2. 5.4 of EN 1363-1
Emm Gap hé.r:;n
Time(min) Cordgrad Qauge Gauge Performance Observations
Check Dlstan_ce "Pass
(mm) :
. Through L
Inital No ignition 0 No Pass No excessive openings. sustained flaming, efc
19 Mo ignifion 0 Ng Fass No excessive openings; sustained flaming, etc
20 Noignition 0 ~\[*No Pass No excessive openings, sustained flaming, efc
30 o ignition .., No Pass 1 No excessive openings, sustained flaming, efc
4z No ignition T > 0 No Pass No excessive openings, susiained flaming, etc
50 No ignition 0 No Pass No excessive openings, sustained flaming, etc
r 60 No ignition 0 L ko Pass No excessive openings. sustained flaming, etc
70 N ignition | 0 No Pass | . No excessive op&nings, sustained flaming, etc
830 <, " No ignition &4 0 No Pass | No excessive openings. sustained flaming, efg
90 Noignition [\ 0 No Pass No excessive openings, sustained flaming, etc
Reguirement NO ignition 150 ?ﬁr;z:i? No excessive openings, sustained flaming, efc
WSB048-2A
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Intertek

Bestko Precision Limited July 7, 2009
Project No. AU09054007
Test: Fire Ressstance P ‘,f“
Start Cate: 2009-06-12 Reviewer: |~
Target Date: <009-06-15 Craig Lawson
Job No: AUD9054007-5 /
Client: Bestko Precision Limited Eng/Tech: _’j:vf A
Sample: 2 Beanng Butt Hinge Sun Sun
Sampie (D 4x3x3-286
>fandards: EN1534-1:2000 Fire resistance tests fordoor and shutier agssemblies
Procedure: Part 1: Fire doors and shutters
Performance
Critena: According to EN 1634-1, Section 11.2
2) Insulation  Average temperature rise 148°C according to EN1363-1. Maximum
temperatre rise 130°C according to EN 1363-%, Section 11.3,@nd of the frame
of the door or shutterassembly shall be 360°C according to EN 1634-1, Section
11.2.3. Unexposed temperatures according to EN 16341, Section 9.1.2.3,-and
and EN 1363-1, Section 9.1.2.3.
Time(min) Arghlent (°C)| S16 &N S17 (°C) | SA8Y°C) | S19 (*C)h 820 (°C) | S21¢E8) | 522 (°C)
" el QW 317 §) 395 33.1 3356 3 32.8 316 332
: 334 330 | 331 48 | 8320 | 327 o 320 | 3280
10 32.7 50.7 51.0 91.7 36.9 47.4 29.7 41.4
13 | 31 700 J..664 60.5 46.0 B9 'n"fi!.1__Lr 61.7
20 .7 | 7654 711 | 658 56.3 68.2 1.5 75.6
25 31.4 76.0 74.0 69 4 _B50. 71.7 | OB 78.6 O
30 30.9 AV 80.0 76.0. 73.3 £69.5 74.0 77.9 TR
35 30.9 82.6 78.5 76.7 4.3 76.4 2.2 80.1
40 30.9 [ 584.1 806 783 | 776 78.2 83.3 832.8
45 204 85.1 <X>-81.7 797 794 \FD 8 84 1 83.9
50 30.4 85.6 82.7 795 796D 805 | 841 33.4
o 304 £1858 83.5 &0 4 (808 81.6 823 84.3
60 31.6 85.7 83 4 60.5 €0.4 81.6 I 84 9 340
69 31.6 89.9 63.8 61.0 60.5 82.2 849 85.0
G, 32.% 86.2 84 4 81.6 81.6 8410 829 (R) 857
_AN\YTS 32T 86.2 84 4 82.5 82.2 864 | 826 364 |
30 2.7 | o864 85.1 < \N83.9 835 90.0 0040 86.7
3¢S 309 [V.865 861 855 858 549 (]."86.3 37.5
30 30.9 87.0 876 90.7 a0 5 101.0 | 50.9 34 6
Reguirement 10-30 140 | 140 140 [ 140 140 180 |~ 180
WSB048-3A |
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Intertek

Bestko Precision Limited July 7, 2009
Project No. AU09054007
Test Fire Resistance ’ ‘,«"
Start Date: 2009-06-12 Revigwer: _ "~ 4
Target Date: 2009-06-18 Craig Lawson
Job No: AU09054007-3 ¥
Client: Bestko Precision Limited Eng/Tech: j:\f A
Samp'e: 2 Beanng Butt Hinge Sun Sun
Sample ID: 4x3x3-286
Standards: EN1534-1:2000 Fire resistance teste for door and shutter assemblies
Procedure: Part 1: Fire doors and shutters
Performance
Critena: According to EN 1634-1, Section 11.2
2) Insulation:  Average temperature rise 140°C according to EN1363-1. Maximum
temperature rise 130°C according to EN 1363-1, Section 11_3,and of the frame
of the door or shuitar assembly shall be 360°C according to EN 1624-1, Section
11.2.3. Unexposed temperatures accor
Time S23 (°C) | S244%€)’ S25(°C) |.826{°C) | S27 ("Cy+1H 828 (°C) | S289¢ ) | S30 (°C)
Initial 319 |374 3L} 325 359 34.0 L 332 329 ]
5 32.3 2T 334 32.3 349 34.3 33.1 a3
AQ 55.9~ 58.7 547 324 340 34.3 33.6 33.8
P 71.1 2.1 £9.1 331 338 | 334 344 | 348
20 y6.2 76.2 73.7 335 348 320 33 35.3
25 H> 78.0 i 75.4 750, L 344 346 31.2 330 3%6
30 80.2 [T\ 78.6 756 314 352 29.9 343 3610
. 82.0 81.1 76.6 347 352 28.9 34 .1 36.5
47 832 789 | (XN8.7 34 3 35 4 0N | 328 . (N\371
45 82.7 80.7 80.6 A% 36.5 279 | 330 37.6
S0 4%,-86.1 813 81.3 350 36 4 30.0 M7 35.1
< 84 4 |\) 81.3 81.0\] ¥ 356 368 29.3 35.6 42.9
60 83.7 82.2 82.0 36.7 38.2 28.2 36.1 4410 |
85 81.5 81.7 522 36 6 36 .2 21 36.2 44 0
70 8317 825 {\B27 37.8 388 | 414 35.5 ]\ 44.9
L~ 75 | =B 7 829 83.7 391 403 42.2 37.9 46.1
80 «.<h> 889 | G4.4 643 398 413 £3.0 8.7 46.8
85 S| 953 186.3 864~ 407 42.4 44.9 38.9 469
90 1022 | 887 899 422 | 437 47.5 41.8 52.6
Requirement 10-30 180 (\180 360 360 360 360 |~ 360
WSB045-3A
26 June 2005 PAGE4 CF &
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26 June 200%

Bestko Precision Limited July 7, 2009
Project No. AU09054007
Test: Fire Resistance g’ 4
Start Date: 2009-06-12 Revigwer. [ ™
Target Date: 2009-06-18 Craig Lawson
Job No: AUD9054007-5 p
Client: Bestko Precision Limited Eng/Tech: _fq, Ene
Sample; 2 Beanng Butt Hinge Sun Sun
Sample |D: 4x3x3-28B6
Standards: EN16534-1:2000 Fire resistance teste for door and shutter assemblies
Procedure: Part 1: Fire doors and shutters
Performance
Critena. According to EN 1634-1, Section 5.3
Ceflection:  Mandatory reguirement, no performance crteria
b’ T Maximum perpendicu'ar displacement where a posit?v?measuremmt indicates movement
Time towards the fumace (mm)
D8 D3 D10 D11 D12 D13 D14 [ _— |
Initl 0.0 0.0 0.0 0. 0 2 0.0 N _—]
S 10 0.0 0.0 0.0 |60 | 20 1.0 g | __— |
0 20 Ky 9o 2.0 D00 | K38 1.0 20 |1
30 4.0 6.0 4.0 1.0 4.0 0 -5.0
40 3.0 11.0 7.0 2.0 7.0 20 -4.0
50 4.0 13.0 10.0 7.4] 12.0 ) 30 N —
0 5.0 10.0 10.0 8.0 13.0 0 A4S _— ]
70 | 5.0 £1 %0 1284 % 0 14 0 3.0 /
0 4.0 14.0 17.0 12.0 16.0 0 30 [ _—— ]
90 40 14. 18.0 10.0 14.0 0 20 | _— |
WSB045-4A
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Bestko Precision Limited July 7, 2009
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APPENDIX F: Test.Photographs (4 pages)

;

Fig 2 - Exposed Side Prior to the Fire Test
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Fig 3 ~Unexposed Side Prior to the Fire Test

Fig 4 — Unexposed Side after 56 Minutes
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Fig 6 — Unexposed Side after 88 Minutes with Cotton Pad Check
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Fig 7— Unexpased Side after 98 Minutes

Fig 8 - Exposed Side after the Fire Endurance Test
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