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2 Introduction

Intertek Testing-Services has conducted -an evaluation for BESTKO Precision; Limited to
determine the fire resistance characteristics of the Concealed Hinge — WJ201 in Wooden Door
Assembly. This test was designed to demonstrate ievaluation on the Concealed'Hinge of eight
types-dincluding WJ201BS, WJ201B, WJ203, \WJ203BS, WJ203B, WJ205BS, WJ205B and
WJ201. This evaluation began on January 27,2013 andwas completed on February 6,2013.

The test was conducted in accordance with 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, shuttersiand openable windows”.

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 atthe Evaluation Center on January 27, 2013.

3.2. SAMPLE AND ASSEMBLY DESCRIPTION

s Type Single Swing Wooden Door (Fully-insulated)
oor
Nominal Size 777 mm wide by 2066 mm high by 64 mm thick
Frame Nominal Size 874 mm wide by 2118 mm high
Latch Euro'Mortise Lockset , Model- Number: S6072-01
Hardware ; Stainless Steel Concealed Hinge, Quantity: Two
Gencealed Hinges Model Nurmber: WJ201

The sample ID number is $1301127.003- 004.
Specification of the series:

Model No. Specification

WJ201 155x34x66mm
VW201BS 155x32x65mm
WJ201B 155x32x65mm
WJ203 144x30x59mm
WJ203BS 144x28x58mm
WJ203B 144x28x58mm

WJ205BS 110x24x51mm

WJ205B 110x24x51mm
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The largest size and the maximum thickness of the hinge is selected for the test to'cover the
other model\provided that the configuration is same.

The  drawings . of ;the stainless, steel concealed hinge,fire door assembly, and<test wall

construction can be found in"Appendices A, B and C respectively. A comprehensive description
of the stainless steel pivot hinge for certification is maintained on Intertek file.

4. Testing and Evaluation Methods

The testwas conducted in accordance with EN 1634-1:2008 “Fire resistance<and smoke control
testsfor door, shutter and openable window assemblies and elements_of building hardware —
Part 1: Fire resistance tests for doors, shutters and openable windows”, and EN 1363-1:1999
“Fire Resistance Tests — Part 1: General Requirements”.

The test assembly was installed<in 'a steel restraint frame ‘which allowed the sample-to be
moved in front«ofithe furnace for the fire exposure. The dest door was ofiented to openvinto the
furnace, and was built into a concrete masonry unit partition, with fully mortaredjoints. The
nominal dimensions of the test wall were 3 m high by 3 m 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 500 mm above notional floor level. Periodic observations were
made of the surfaces of the test assembly during the fire resistance test.

Door<deflection relative to the frame, where<applicable, was monitored: throughout_the’ test.
Position for measurement of  deflection ‘and unexposed. temperature. was presénted in the
drawing of Appendix D.
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5 Testing and Evaluation Results

§.1. INTEGRITY

The assembly withstood the fire resistance test without passage of flame or gases hot enough
to ignite cotton waste for 108 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 uhexposed
face of the assembly.

This assembly therefore met the criteria of the test standards for integrity performance of 108
minutes.

5.2. cINSULATION

Transmission of-heat through-the assembly during the-fire resistance 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 of the frame by more than 360°C.

This assembly passed.the insulation portion of the ‘test of 108 minutes. A full.set of test data'is
included'in AppendixE, and photographs have been presented in AppendixF.




BESTKO: Precision Limited February 23,2013
Report Number: AU13014016-2 Page 6 of 37

6 Conclusion

The concealed hinge — WJ201 and single wooden door assembly identified in this report has
been tested in accordance with 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”. This test 'was designed to
demonstrate evaluation on the Concealed Hinge of eight'types including VWJ201BS, WJ201B,
WJ203, WJ203BS, WJ203B, WJ205BS, WJ205B and WJ201.

The testiassembly satisfied the performance requirements for the following petiods:

Integrity Sustained flaming 108 minutes
Gap gauge 108 minutes
Cotton pad 108 minutes
Insulation 108 minutes

The test was discontinued after a period of 108 minutes atthe request of the sponsor:

The conclusions of this test 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

7 .
Reported by: - jﬁ>%/

Star Shi
Engineer, Building Products

Reviewed by: %’ %V

Sun Sun
Technical Supervisor, Building Products
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Model: WJ201
Description: Concealed Hinge 160kg (adjustable)

Image Dimension

Notch Preparation
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Model of WJ201
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No: Code Name of Component Material Qty. | Finishing
1 WJ201-1 mounting base SUS304 1
2 WJ201-4 |screw for verticality adjustment SUS303 2
3 WJ201-2 hinge body (jamb side) SUS304 1
4 WJ201-5 |screw for alignment adjustment SUS304 1
5 T015-37A set screw SUS303 2
6 T016-85A mounting screw. SUs303 o
7 WJ201-6 metal washer SUS420 (tempered)| 4
8 WJ201-7 axle GCr15 1 chrome
9 WJ201-3 hinge body (door side) SUS304 1
10 WJ201-8 cover plate ABS 2 | chrome
11 WJ201-9 cover plate ABS 1 chrome

Model of W.J201
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Concealed Hinge - WJ201BS (160kg loading)
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No. Code Name of Component Material Qty.|\Finishing
1 WJ203A-7 hold-open piston SUS420 (tempered)| 2 chrome
2 WJ201A-4 compression spring manganese
3 WJ201-16 metal washer SUS420/(tempered)) 4 chrome
4 WJ201B-1 hinge body (jamb side) SUS303 1
5 WJ203-2 cover plate SUS304 1
() WJ201A-3 axle GCr15 1 chrome
7 WJ101-9 cover plate SUS304 2
8 T010-20 set screw SUS303 2
9 WJ201A-2 hinge body (door side) SUS303 \}
10 WJ201A-6 hold-open piston SUS420 (tempered)) 2 | chrome

Model of WJ201BS
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Concealed Hinge - WJ201B (160kg loading)
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No. Code Name of Component Material Qty. |)Finishing
1 WJ201A-7 compression spring manganese 1
2 WJ201-16 metal washer ISUS420 (tempered)| 4 chrome
3 WJ201B-1 hinge body (jamb side) SUS303 1
4 WJ203-2 cover plate SUS304 1
5 WJ201A-3 axle GCr15 1 chrome
6 WJ101-9 cover plate SUS304 2
7 WJ201A-2 hinge body (door side) SUS303 1

Model of W.J201B
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Concealed Hinge - WJ203 (120kg loading)
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No. Code Name of Component Material Qty. | Finishing
1 WJ203-1 mounting base SUS304 1
2 WJ203-4 |screw for verticality adjustment SUS303 2
3 WJ203-2 hinge body (jamb side) SUS304 1
4 WJ203-5 |screw for alignmentadjustment SUS304 1
5 TO015-37A set screw SUS303 2
6 T016-85A mounting screw SUS303 2
7 WJ203-6 metal washer SUS420 (temp 4
8 WJ203-7 axle GCr15 1 chrome
9 WJ203-3 hinge body (door side) SUS304 1
10 WJ203-8 cover plate ABS 2 | chrome
11 WJ203-9 cover plate ABS 1 chrome

Model of WJ203
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Concealed Hinge - WJ203BS (120kg loading)
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No. Code Name of Component Material Qty: ] Finishing
1 WJ203A-7 hold-open piston SUS420 (tempered)|” 2 | chrome
2 | WJ203A-11 compression spring manganese 1
3 WJ203A-5 metal washer. SUS420 (tempered)| 4 chrome
4 WJ203B-1 hinge body:(jamb side) SUS303 1
5 WJ203B-2 cover plate SUS304 1
6 WJ203A-8 axle GCr15 1 chrome
7 WJ203A-9 cover plate SUS304 2
8 T010-20 set screw SUS303 2
9 WJ203A-3 hinge body (door side) SUS303 1
10 WJ201A-6 hold-open piston SUS420 (tempered)] 2 | chrome

Model of WJ203BS
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Concealed Hinge - WJ203B (120kg loading)

February 23,2013
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No. Code Name of Component Material Qty. ) Finishing
1 WJ203A-12 compression spring manganese. 1
2 WJ203A-5 metal washer SUS420 (tempered)| 4 chrome
3 WJ203B-1 hinge body (jamb side) SUS303 1
4 WJ203B-2 cover plate SUS304 1
5 WJ203A-8 axle GCr15 1 chrome
6 WJ203A-9 cover plate SUS304 2
i WJ203A-3 hinge body (door side) SUS303 1

Model of WJ203B
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Concealed Hinge - WJ205BS (60kg loading)

February 23,2013
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No: Code Name ‘of Component Material Qty: | Finishing
1 WJ205B-5 hold-open piston SUS420 d)~ 1 | chrome
2 WJ205B-4 compression spring manganese 1
3 WJ203A-5 metal washer. SUS420 (tempered)| 4 chrome
4 WJ205B-1 hinge body (jamb side) SUS303 1
5 WJ205B-8 cover plate SUS304 1
6 WJ205B-3 axle GCr15 1 chrome
7 WJ205B-7 cover plate SUS304 9
8 T010-20 set screw SUS303 1
9 WJ2058-2 hinge body (door side) SUS303 |
10 WJ205B-1 hold-open piston SUS420 (tempered)| 1 chrome

Model of W.J205BS
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Concealed Hinge - WJ205B (60kg loading)
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No: Code Name ‘of Component Material Qty: | Finishing
1 WJ205B-9 compression spring manganese 1
2 WJ203A-5 metal washer SUS420 (tempered)| 4 chrome
3 WJ205B-1 hinge'body (jamb side) SUS303 1
4 WJ205B-8 cover plate SUS304 1
5 WJ205B-3 axle GCr15 1 chrome
6 WJ205B-7 cover plate SUS304 2
7 WJ205B-2 hinge body (door side) SUS303 1

Model of W.J205B
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8 Appendix B: Fire Door Assembly Drawings
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9 Appendix C: Test Wall Construction Drawing
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11 AppendixE: Test Data

Test: Fire Resistance Reviewer: {f\/ éf"
Test Date: 201326 Sun Sun
Job No: AU13014016-2

Client: BESTKO Precision Limited EngfTech:

Sample: Concealed Hinge - WJ201 Star Shi
Sample ID: $1301127.003- 004

Standards: 2008 Fire resistance and smoke control tests for daor, shutter and openable

wiridow assemblies and elements of building hardware
Procedure: Part 1: Fire resistance tests for doors, stiutters and opengble windows
Conditioning:. >~ According to EN 1363-1, Section 8

| Item D Cal Due Date
Vertical furnace SH1098 n/a

JFumace pressure gaige SH1097-15 2013437
{Test Clock <. o SH1042 2013820
Fumace 13 SH1097-1~3 2013.4.27
|Ambient temperature gauge | - SH1097-11 152013427
|Unexposed thermocouple __SH1097-12~14 2013.4.27
Clegrance SH1057-1 2013.12.13

isplacement Measurements R SH1034

Heating Gonditions: According to EN 1363-1, Section 5.1

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

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

Test Specimen: According 10 EN 1634-1, Sectiané

Iristallation of test spécimen  According to EN 1634-1, Section 7

Fumace Thermocouples According to EN 1634-1; Section 9.1.1

Unexposed;Faoe Acsording to EN 1634-1, Section 9.12

Thermocauple Pads: Length and width 30+ 0.5 mm, thickness 2.0 + 0.5 mm, density 900 £ 100
kg/m*

Pressure Measurements: According to EN 1634-1, Seclion 9.2

Deflection Measurements:  Aegording to EN 16341, Section 9.3

Pre-test Examination: According to EN 1634-1, Section 10.1
Test Procedure: According to EN 1634-1, Section 10.2

Deflection Measurements: . According to EN 1634:1; Section 9.3

Pre-test Examination: According to EN 1634-1, Section 10.1,
Test Procedure: According to EN 1634-1, Section 10.2
WSB099-1A
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BESTKQ Precision Limited
Report Number: AU13014016-2

Inter’

Test:

Test Date:
Job No:
Client:
Sample:
Sample ID:
Standards:

Procedure:
Performance

Fire Resistance

2013.26

AU13014016-2

BESTKO, Precision Limited
Concedled Hinge - WJ201
$§1301127.003- 004

February 23,2013
Page 28 of 37

Reviewer: {v é,_,

Sun Sun

Eng/Teot) s £
Star Shi

EN1634-1:2008 Fire resistance and smoke cantrol tests for door, shutter and openable

window assemblies and elements.of building hardware

Part 1: Fire resistance tests for doors, shutters and openable windows

Ageording to EN 1684-1, Section 11.1
Gap gauges per 10.455.3 of EN 13631
Ftaming per 10.4:5:4 of EN 1363-1

25mm
6mm Gap|- 270
T GotonPad | GalE® | G 00 Parformance Observations
Check Distance "
) Pass:
(min'sec") Through
| The test starts when any-of the fumnace thermocouples
Initial - 0" | No Pass |exceeds 50°C S G
Heavy smoke comes out from the hinge side, topand.
40" - 0 No Pass |lock edge of the door leaf.
P 0 _|\No Pass |Littl mke is observed; . <\
300" - o No Pass_|The area of top of the door leaf turns dark.
600" = 0 No Pass |Little smoke comes out from the top of the door leaf.
900" Noignition _0-7, | No Pass |Thearea of lock of the\door leaf turns dark:
Sustained flame comes out from the,top edge of the.
108'0" - 0 No Pass _|door, integrity failure is deemed to.occur.
s No "Pass N
Requirement | No ignition 150 | Tivoughe [N Sxcessive openings, Sustained flaming, etc.

WSB099-1A
16 Feb 2011
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BESTKQ Precision Limited February 23,2013
Report Number: AU13014016-2 Page 29 of 37

Inter

Test:

Test Date:
Job No:
Client:
Sample:
Sample ID:
Standards:

Procedure:
Performance

Fire Resistance Reviewer: év 4~

2013.26 Sun Sun
AU13014016-2

BESTKO, Precision Limited Eng/Tech: v 2
Concedled Hinge - WJ201 Star Shi

$1301127.003- 004

EN1634-1:2008 Fire resistancel and smoke cantioltests for doGr} shutter and openable
window assemblies and elements of building hardware

Part 1: Fire resistance tests for doors, shutters and openable windows

Aceording to EN 1634-1, Section 11,2

2)Insulation: < Avérage temperature -fise 140 2 G according to, EN1363-1. Maximum

temperature rise 180°C according to EN 1363-1, Section-11.3, and of the frame
of the door or shutter assembly 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 13631, Section 9.1.2.3;

Time(Minutes) [Ambient (°C)|'T16 (°C) | T17 ¢C) | T18 (°C) | T19 (°C) | T20 (°C)} T21 (°C) | T22(°C)
Initial ) 9 9 9 9 9 9 9
5 9 b2 9 9 9 9 9 9
10 9 1 9 9 11 9 16 il
15 9 1 9 9 12 9 37 26
20 9 11 10 10 32 9 46 42
25 9 14 13 13 39 13 51 49
30 9 18 21 21 41 20 52 51
35 9 29 36 32 46 30 53 53
40 9 38 46, 41 48 41 53 55
45 9 45 53 47 50 47 54 58
50 9 49 57 52 50 50 54 60
55 9 52 60 55 50, 52 56 62
60 9 63 61 58 51 52 58 64
65 9 53 62 60 51 53 59 65
70 9 56 66 63 55 57 61 68
75 9 58 67 66 57 59 62 70
80 9 59 68 67 58 60 64 7
85 9 61 69 70 60, 62 65 71
90 9 62 70 71 62 64 67 72
95 9 63 70 73 63 66 69 73
100 9 65 71 74 63 67 72 73
105 9 67 il 75 64, 68 78 74
108 9 68 71 75 64 69 81 74
Temperature
R\spe ) 59 62 66 55 60 72 65
Average temperature Tise 60 °C
Maximum temperature rise 75/C
Maximum temperature rise(Frame) 47 °Cc
WSB099-1A
16 Feb 2011 PAGE 3 OF 6




BESTKQ Precision Limited

Report Number: AU13014016-2

Inter

Test:

Test Date:
Job No:
Client:
Sample:
Sample ID:
Standards:

Procedure:
Performance

Fire Resistance

2013.26

AU13014016-2
BESTKO, Precision Limited
Concedled Hinge - WJ201
$§1301127.003- 004
EN1634-1:2008 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

Aceording to EN 1634-1, Section 11,2

February 23,2013
Page 30 of 37

Reviewer: ‘{\/ 4"

Sun.Sun

Eng/Techt) 7
Star Shi

2)Insulation: <Average temperature, rise 140 > G according to, EN1363-1. Maximum
temperature rise 180°C according toEN 1363-1, Section11.3, and of the frame
of the door or shutter assembly shall be 360 ° C according to EN 1634-1,
Section 11.2:3. Unexposed temperatures accarding to EN 16341, Section
9.1.2.3,and"and EN 1363-1, Section 9.1.2.3.
Time(Minutes) T23(°C) |[.T24 (°C) | T25(%C) | T26 (°C) | T27 (°C) | T28 (°C) | T29 (°C) | T30(°C)
Initial 9 9 9 2 9 9 9 9
5 12 12 9 14 14 9 9 10
10 12 12 9 17 14 9 9 10
15 12 12 9 18 14 10 9 10
20 17 24 10 19 14 11 9 10
25 27 33 12 19 14 12 9 10
30 36 38 17 19 14 13 9 11
35 42 42 2% 20 15 15 9 11
40 45 44 36 21 15 15 10 12
45 46 46 42 21 15 16 10 12
50 48 48. 45 22 16, 17 10 13
55 50 50 47, 22 17 17 11 138
60 52 52 48 24 17 18 12 15
85 54 54 49 25 18 20 13 17
70 §7 57 52 26 20 21 14 17
75 58 60 54 27 22 24 15 18,
80 58 64 55 29 25 28 16 20,
85 58 65 57 30 26 30 17 22
920 58 68 58 32 28 33 19 23
95 59 70 60 35 30 35 20 25
100 70 74 62 42 33 38 21 26
105 73 83 63 53 36 41 22 28
108 75 84 64 56 37 42 23 30
Temperature
R\spe ¢c) 66 75, 55 47 28 33 14 21
WSB099-1A
16 Feb 2011 PAGE 4 OF 6




BESTKQ Precision Limited February 23,2013
Report Number: AU13014016-2 Page 31 of 37

Inter

Test:

Test Date:
Job No:
Client:
Sample:
Sample ID:
Standards:

Procedure:
Performance

Fire Resistance Reviewer: iw é/v
2013.26 Sun Sun
AU13014016-2

BESTKO, Precision Limited EngfTech: .7 Lk
Concedled Hinge - WJ201 Star Shi

$1301127.003- 004

EN1634-1:2008 Fire resistanéaland smoke cofitfol tests for dodf,)shatter and
openable window assemblies and-elements of building hardware

Part 1: Fire resistance tests for doors, shutters and openable windows

Aceording to EN 1634-1, Section 9.3

Maximum perpendicular displacement where a positive measurement indicates
Ti towards the furnace (mm)
Dg§ D9 D10 D1 D12 D13 D14
Initial 0 0 0 0 [ [ 0
10 [ 0 0 [ 0 0 0
20 [ 0 0 0 0 [ [
30 [ 0 4 0 0 0 0
40 0 [ 6 0 [ 0 0
50 7 0 0
60 [} 0 0
70 9 0 0
80 12 0 0
90 14 0 5
100 14 0 5
WSB099-1A
16 Feb 2011 PAGE 5 OF 6
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