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CUSTOMER NAME: DONGGUAN GUANG MAI ELECTRONIC TECHNOLOGY CO., LTD

ADDRESS: 16 B BUILDING, INTERNATIONAL FINANCE IT RESEARCH AND
DEVELOPMENT CENTER, NO.5 KE JI TEN ROAD, SONGSHAN LAKE
HIGH-TECH INDUSTRIAL DEVELOPMENT ZONE, DONGGUAN CITY,

CHINA

Sample Name : A CELLULAR SILICONE FOAM

Trade Name :  MICROES™

Products Reference ~ :  GM-100/GM-200/GM-300/GM-400/GM-500/GM-600/GM-10/GM-20/GM-
30/GM-40/GM-50/GM-60/JP-350

Thicknesses : 0.8,1.59,2.38,3.18,4.76,6.35,9.53,12.7

Material :  POLYDIMETHYLSILOXANE FOAM

Manufacturer :  DONGGUAN GUANGMAI ELECTRONIC TECHNOLOGY CO., LTD

Colour . BLACK

Other Information : LIQUID CAST AND CURING OF FOAM

Above information and sample(s) was/were submitted and confirmed by the client. SGS, however,
assumes no responsibility to verify the accuracy, adequacy and completeness of the sample
information provided by client.

SGS Ref. No. . AJFS1807006614FF

Date of Receipt : Jul 03, 2018

Testing Start Date : Jul 03, 2018

Testing End Date : Aug 06, 2018

Test resuli(s) . For further details, please refer to the following page(s)

(Unless otherwise stated the results shown in this test report refer only to
the sample(s) tested)

Signed for

SGS-CSTC Standards Technical

Services Co., Ltd. Shenzhen Branch

Testing Center

Toms 24

James Zheng
Authorized signatory
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Test Requested:

EN 45545-2:2013+A1:2015 Railway applications — Fire protection on railway vehicles Part 2:
Requirements for fire behaviour of materials and components, and testing according to Table 5 —

Material requirement sets (R1), (R7)

Test Results: -- See attached sheet --
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I. Description of Test specimens

Sample description Rubber
Color Black
Thickness About 0.8mm

Exposed (test) surface One surface

T02 ISO 5658-2: About 800mmx155mm

Size of specimens T03.01 1ISO 5660-1: About 100mmx100mm

T10.01/T10.02/ T11.01: About 75mmx75mm

Il. Summary of test results

Requirement set ; *
(used for) Test method reference Parameter Unit Test results
To2 CFE
ISO 5658-2 KW/m? 30.02
T03.01 MARHE 71.0
ISO 5660-1: 50 KW/m? | KW/m? :
T10.01
Ds(4)
EN 1SO 5659-2: : : 36.6
50 KW/m2 dimensionless
R1/ R7 -

10.02
EN ISO 5659-2: Xﬁ]’: 4 123.2
50 kW/m?
T10.04
EN 1SO 5659-2: Ds max 38.3
50 kW/m?
T11.01
EN ISO 5659-2: ffiggnsionless 0.037
50 kW/m?

* For the test details, please see the appendix of this test report.
lll. Conclusion

According to the test results, the submitted sample meets the requirements of R1 & R7 (detailed in
Table 5 of EN 45545-2:2013+A1:2015) for a HL2 Hazard Level Classification.
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Test Criteria for EN 45545-2:2013+A1:2015 Table 5 Material requirement sets (R1), (R7)

Requirement Test method Parameter Requirement
set (used for) reference Unit Definition HL1 HL2 HL3
T02 CFE L 20 20 20
R ISO 5658-2 kW/m? Minimum A X X
1
(IN1A; IN1B; | T03.01 R
IN1D; IN1E; | ISO 5660-1: i’(wv’\‘/\/?nle Maximum ) 90 60
IN4; 50 kW/m®
IN7; IN8; EN ISO 5659-2: | J. - cionless Maximum 600 300 150
N1 INja, |20
IN12B. | 710.02 VOF
. EN ISO 5659-2: - Maximum 1200 600 300
IN14; A min
50 kW/m
F5)
T11.01 ClTe
ENISO 5659-2: | & ¢ Maximum 1.2 0.9 0.75
50 kW/m? dimensionless
T02 CFE o 20 20 20
R7 ISO 5658-2 kW/m? Minimum A X X
(IN6B; IN12C; | T03.01 3
EXIA; | 1S05660-1: | o35 Maximum 90 60
EX1C; EX3; | 50 kW/m? m -
EX4; EX5;
y d T10.04
EX6A; EX7; 5. | Ds max . ~
EX8; E(l)\l kIVSV(/)m52659 2| dimensionless Maximum 600 300
EL3C)
T11.01 ClTe
EN ISO 5659-2: . . Maximum - 1.8 15
50 kW/m? dimensionless

2 If flaming droplets/particles are reported according to 5.3.7 EN 45545-2:2013+A1:2015, during the

test ISO 5658-2, or for the special case of materials which do not ignite in ISO 5658-2 and are

additionally reported as unclassifiable, the following requirements shall be added:

Test to the requirements of EN ISO 11925-2 with 30s flame application.

The acceptance requirements are:

--- flame spread < 150 mm within 60s;

--- no burning droplets/particles.

B il % M

EZ’ Insp{-::on&!esﬂ gSemces 5
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Statements:

The test results relate to the behaviour of the test specimens of a product under the particular
conditions of the test; they are not intended to be the sole criterion for assessing the potential fire
hazard of the product in use.

The test results relate only to the specimens of the product in the form in which were tested.

The specimen was supplied by the sponsor and SGS-CSTC was not involved in any selection or

sampling procedure.
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APPENDIX 1: T02 ISO 5658-2:2006 Lateral flame spread

1.

Conditioning

T: 23+2°C, R.H: 50+5%, until the test sample was conditioned to constant mass.

2. Testresults

Specimen No.:

Heat for 3

Heat for Heat for

Time to Ignition:

(min:sec)

Sustained
Burnin 2g
(MJ/m°®)

Sustained
Burnin 2g
(MJ/m*®)

Sustained
Burnin 2g
(MJ/m*®)

00:02 00:02 00:03

Time to Travel

min

sec min | sec min | sec

50 mm

16 0.80 14 0.70 18 0.91

100 mm

18 0.89 17 0.84 21 1.04

150 mm

26 1.23 29 1.37 25 1.18

200 mm

30 1.30 31 1.34 33 1.43

250 mm

32 1.25 35 1.37 38 1.48

300 mm

[ellellelleolle]le]
[ellellielleolle]le]
[ellelieolleolle]le]

38 1.19 39 1.22 42 1.31

350 mm

400 mm

450 mm

500 mm

550 mm

600 mm

650 mm

700 mm

750 mm

Duration of Test

(min:sec)

12:05 12:17 12:30

Final Travel
(mm)

310 305 310

CFE (kW/m?)

29.78 30.49 29.78

; EHE o
on & Testing Services (,"

£
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Observations during test: None

Calculated from the data in above table for each specimen for each of the parameters

SPECIMEN No.
PARAMETER Avg

1 2 3

Average Heat for Sustalned Burning
(Qsb) (MJ/m?) 1.24 1.32 1.35 1.30

Critical Heat Flux at Extmgwshment

(CFE) (kW/m ) 29.78 30.49 29.78 30.02
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APPENDIX 2: T03.01 ISO 5660-1:2015 Reaction-to-fire tests — Heat release, smoke production

and mass loss rate — Part 1: Heat release rate (cone calorimeter method), Heat flux: 50 kW/m?

1. Conditioning

T: 28 £ 2°C, R.H: 50 + 5%, until the test sample was conditioned to constant mass.

2. Test result

Sample number 1 2 3 Avg
The exposed surface area of the test specimen/ m? 0.0088 0.0088 0.0088 0.0088
Irradiance / (kW/m?) 50 50 50 50
Initial mass / g 4.7 4.8 4.8 4.8
Mass at sustained flaming /g 4.0 4.4 4.2 4.2
Remained mass / g 1.7 2.3 2.2 2.1
Average rate of specimen mass loss per unit

. AP 0.4 0.4 0.4 0.4
area Mdan-2 /(gm s )
Flashing or transitory flaming time at/s
Time to sustained flaming / s 18.0 18.0 18.0 18.0
Whether re-insert the spark igniter” No No No
Maximum heat release rate per unit area/ (kW/m?®) 170.2 178.4 191.4 180.0
Average heat release rate per unit area for 180s after
ignition / (KW/m?) 2 22.2 23.0 23.6 22.9
Avnlarage heat reléaase rate per unit area for 300s after 13.0 138 138 135
ignition / (KW/m~)
Total heat release / (MJ/m?) 4.1 4.2 4.3 4.2
Average effective heat of combustion / (MJ/kg> 15.7 17.5 18.8 17.3
Total smoke production per unit area over the non-
flaming phase /m?m2 15.8 16.1 15.2 15.7
Total smoke production per unit area over the flaming
phase/mzm'ép 123.8 | 216.6 69.3 136.6
Test duration /s 1200 1200 1200 1200
Maximum value of average rate of heat emission
Additional observations ¥ Swelling

Special mounting procedures®

Special mounting procedures show in Remark 5)
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Remark:
1) If the flame extinguishes in less than 60 s after turning off the spark, re-insert the spark igniter and
turn on the spark within 5 s, do not remove the spark until the entire test is completed.

2) The 180 s mean heat release readings shall be compared for the three specimens. If any of these
mean readings differ by more than 10 % from the arithmetic mean of the three readings, then a
further set of three specimens shall be tested unless the mean value is less than 10 kW m™

3) Collect all data until:

[0 a. 32 min after the time to sustained flaming (the 32 min consist of a 30 min test period, and an
additional 2 min post-test period to collect data that will be time-shifted). Data are processed
to the time to sustained flaming plus 30 min.

[0 b. 30 min have elapsed and the specimen has not ignited;

[0 c. XO, returns to a value greater than the pre-test value minus 100 pl/l of oxygen concentration
for 10 min. The end of test is the beginning of the 10 min period

[0 d. The mass of the specimen is less than 0.1 g for 60 s. The end of test is the beginning of the

60 s period.
M e. 20min(specified in EN 45545-2:2013+A1:2015 T03.02).

4) Observe and record physical changes to the sample such as melting, swelling, and cracking.
5) Special mounting procedures that were used:

[0 a. Samples that intumesce or deform so that they contact the spark plug prior to ignition, or
the underside of the cone heater after ignition, shall be tested with the separation of 60 mm
between the base plate of the cone heater and the upper surface of the specimen.

O b. Other dimensionally unstable products, for example products that warp or shrink during
testing, shall be restrained against excessive movement. This shall be accomplished with 4
tie wires. A tie wire is then looped around the sample holder and retainer frame assembly,
so that it is parallel to and approximately 20 mm away from one of the 4 sides of the
assembly. The ends of the wire are twisted together such that the wire is pulled firmly
against the retainer frame. Excess wire is trimmed from the twisted section before testing.
The 3 remaining wires shall be fitted around the specimen holder and retainer frame

assembly in a similar manner, parallel to the three remaining sides.
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[0 c. Materials that distort so extensively that they cannot be held by 4 wires should be tested
using the fine wire grid made of (0,8 = 0,1) mm with wire spacing of (20 = 2) mm.

[0 d. Materials that intumesce in a fluid phase such that molten materials overflow the edge
frame or seep between the edge frame and the specimen holder invalidate the test.
Therefore, such materials should be tested without the edge frame and should be housed in
0,1 mm thick aluminum tray wrappings which extends 10mm above the top edge of the test
specimen.

[0 e. Materials, such as fibres, which need to be both physically restrained or compressed to be
tested at installed densities should be tested in a wire cage structure made of (1,0 £ 0,1) mm
steel wire with (9 £ 1) mm spacing which provides appropriate artificial boundaries to enable
the materials to be tested

™ f. No special mounting procedures that were used.

6) Heat release rate (per unit area), expressed in kilowatts per square metre curve of specimens is
given in figure 1.

7) The orifice constant is__0.0437 _; the exhaust flow rate is 0.024+0.002 m%/s.
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APPENDIX 3: T10.01&T10.02 EN ISO 5659-2:2012 Plastics—Smoke generation — Part 2:

Determination of optical density by a single- chamber test. Heat flux 50kW/m? without pilot

flame, test duration is 10min.

1. Conditioning

T: 2312 °C, R.H: 50£5%, until the test sample was conditioned to constant mass.

2. Test Results

Parameters 1 2 3 Avg
Ds (1.5) 37.8 29.6 41.2 36.2
Ds ) 36.0 31.1 42.7 36.6
Ds (10) 35.4 30.3 42.1 35.9
VOF, min 124.6 107.3 137.8 123.2
Ds max 38.0 324 44.6 38.3
T (Dsmax) s 88 90 97 92
NOTE:

Ds (n) is the specific optical density at n" min;
VOF, is the cumulative value of specific optical densities in the first 4 min of the test.
Ds max is the maximum optical density in the test chamber.
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APPENDIX 4: T11.01 EN 45545-2:2013+A1:2015, Annex C Gas analysis in the smoke chamber

EN ISO 5659-2, using FTIR technique. Heat flux 50kW/m? without pilot flame, test duration is

10min.

1. Conditioning

T: 23+2°C and R.H 50£5%, until the test sample was conditioned to constant mass.

2. Testresults

1) 4 min after the test start

Gas 1 2 3 Avg
Carbon Dioxide (COy) 1782.26 1699.51 214512 1875.63
Carbon Monoxide (CO) 40.56 33.84 46.27 40.22
Hydrogen Fluoride (HF) ND ND ND --
Hydrogen Chloride (HCI) ND ND ND --
Hydrogen Bromide (HBr) ND ND ND
Hydrogen Cyanide (HCN) 1.84 1.40 2.27 1.84
Nitrogen Oxides (NOy) 9.02 7.91 9.76 8.90
Sulphur Dioxide (SO5) ND ND ND

) 8 min after the test start

Gas 1 2 3 Avg
Carbon Dioxide (COy) 2761.16 2284.21 3431.25 2825.54
Carbon Monoxide (CO) 60.05 52.43 76.41 62.96
Hydrogen Fluoride (HF) ND ND ND --
Hydrogen Chloride (HCI) ND ND ND --
Hydrogen Bromide (HBr) ND ND ND
Hydrogen Cyanide (HCN) 2.27 1.94 3.46 2.56
Nitrogen Oxides (NO) 11.60 10.31 14.36 12.09
Sulphur Dioxide (SO5) ND ND ND

Where, ND indicates Non-detected.
Note: All values given are in mg/m°.

B il % M

EZ’ Insp{-::on&'esﬂ gSemces 5
‘L

Unless otherwise agreed in wrmng this document is issued by the Company subject to its General Conditions of Service printed
overleaf, on t http://www.sgs.com/en/Terms-and- Cnndmons aspx and, for electronic format documents,
subject (o Terms and Condmons for Etectronlc ocuments at ? www.sgs.com/en/Terms-an -Conditions/Terms-e-Document. aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction |ssues defined therein. Kny holder of this document is
advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company's sole responsibility is to its Client and this document does nat exonerate parties to a
transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, for?ery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention:To check the authenticity of testing / inspection report & certificate, please contact us at telephone:(86-755) 8307
1443, or email: CN.Doccheck@sgs.com

.| 565 Big, . 4 fngho Industal Pk, No. 430 Jhua Road, Banfen, Longgang Disict Shenchen, China 518129 t (86-755) 25328282  f (86-755) 83197625  www.sgsgroup.com.cn

P R B R R EE R30S TR T WE4ESCSAE B%: 518120 t(86-755)25328282 | (B6-755)83197625 @ sgs.china@sgs.com
T
Member of the SGS Group (SGS SA)



TEST REPORT

No. : SZIN1807008648SC
Date : Aug 06, 2018
Page: 14 of 15

3) Calculation of CITc

Gas component

Reference concentration;
mg/m®

Carbon Dioxide (COy) 72 000

Carbon Monoxide (CO) 1380

Hydrogen Fluoride (HF) 25

Hydrogen Chloride (HCI) 75

Hydrogen Bromide (HBr) 99

Hydrogen Cyanide (HCN) 55

Nitrogen Oxides (NO) 38

Sulphur Dioxide (SO) 262

CITe =0.0805- 3~ <1

i=1 C
Where,

CITc — Conventional Index of Toxicity;
¢, — Concentration of the i" gas;

1

C. — Reference concentration of the i" gas.

1

PARAMETER 1 2 3 Avg

CIT¢ (4 min) 0.026 0.023 0.029 0.026

CIT¢ (8 min) 0.035 0.031 0.044 0.037
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Photo Appendix:

Note: The above test was carried out by SGS-CSTC Standards Technical Services Co., Ltd. AnJi
Branch.

*kkkkkkk End Of report********
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