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The test was carried out at :High Current Laboratory located at Poligono
Industrial Fuente del Jarro. C/ Ciudad de Gibraltar, 5; 46988 - Paterna
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Applicant /" TEN CATE PROTECT

Date of reception /30/01/2013 Data test Starting: 30/01/2018
Ending: 05/02/2018

Description and identification of samples

- “FABRIC REF. TenCate Tecapro® - BG 9035”

Sample description according to the information supplied by the customer:

According to the information supplied by the customer:

TenCate Tecapro® - BG 9035

Composition: cotton/polyester/Static-Control™ 79/20/1%
Weave: 4/1 satin,

Mass: 350 g/m?

Standard: EN IEC 61482-1-1

Test Carried out

ﬁLECTRIC ARC EXPOSURE TEST: DETERMINATION OF THE ARC RATING (ATPV or EBT50) OF FLAME RESISTANT
MATERIALS FOR CLOTHING
- PRE-TREATMENT FOR INDUSTRIAL WASHING AND DRYING PROCEDURES FOR TEXTILE TESTING
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/PRE-TREATMENT FOR INDUSTRIAL WASHING AND DRYING PROCEDURES FOR TEXTILE
TESTING

Standard
EN ISO 15797:2004+ EN ISO 15797:2004/AC:2005

Standard deviation

Reference

Sample 1 TenCate Tecapro® - BG 9035
Equipment

Industrial washing machine 2 13073E12
Washing procedure

8

Washing cycles
5

Washing temperature
75°C
Drying procedure
A (tumble dryer) - Industrial dryer 13010112
Drying temperature
70°C
Washing powder
Detergent whithout brightener 13075N12

Dry mass of theCounterweight mass Equipment
samples
4,600 Kg 8,400 Kg Cotton / Lavadora Industrial 2
of Polyester 13073E12

Start and finish data test
30/01/2018 - 01/02/2018
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/ELECTRIC ARC EXPOSURE TEST: DETERMINATION OF THE ARC RATING (ATPV OR Egrso) OF
FLAME RESISTANT MATERIALS FOR CLOTHING

Standard
IEC 61482-1-1:2009, panel test (Method A)

Test results
The test program includes minimum of twenty individual panel arc trials.

The following test data was recorded for each trial:
Arc exposure electrical conditions: arc trial number, RMS arc current, peak arc current, arc voltage, arc
duration, energy dissipated in arc, plots of arc current and arc voltage.
Temperature rise response from two monitor sensors for each panel in each trial, plot of average responses
from two monitor sensors.
Pictures after arc exposure.
Video

Essential test data and test results are presented in the following pages as follows:
Arc rating: ATPV or Egrso or both and plots of the burn injury probability (ATPV) or break open probability
(Egtso) or both versus Ei.
Heat attenuation factor (HAF) and plot of HAF on Ei.
Test specimen description and order of layer.
Distance from an arc center line to the panel surface.
Subjective evaluation.
Pictures after arc exposure.
Ignition probability value (if determined during testing).
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Test conditions

Number of samples tested

Date test. 05/02/2018
Arc current (8 £1) kA
Stainless steel electrodes, gap of the electrodes (300 £ 5) mm
Distance between the electrodes and sample (300 £ 5) mm
Fuse wire 0.5 mm

21

Starting and ending pre-treatment date

30/01/2018 - 01/02/2018
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Reference TenCate Tecapro® - BG 9035

Sample description according to the information supplied by the customer
Grey woven fabric style TenCate Tecapro® - BG 9035, 79% cotton, 20% polyester, 1% Static-Control, 350

g/m2,

Pre-treatment
5 washing cycles at 75°C, according to standard UNE-EN ISO 15797:2004/AC:2005, method 8 and type A

drying.

Washed sample weight before test
355,34 g/m’?

Deviation from the standard
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Determination of ATPV, 50% of Probability of 2nd degree burn

| ATPV | 16,4 cal/cm’

100 2 8 S0 @ B0

0 =] =g @ B
0 5 10 15 20 25 30

callcm?

Probability % | 5 10 20 30 40 50 60 70 80 95

E; cal/cm’ 8,4 | 10,4 | 12,6 | 14,1 15,3 | 16,4| 17,5| 18,8 | 20,2 | 24,5
ATPV points above 3
ATPV points 20% 13
ATPV points below 4
ATPV points mix zone | 14
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Determination of HAF, confidence Intervals 95%

| HAF| 83,0%

88

86 =]

84

== 82

80

78

76
4 9 14 19 24

cal/cm?
% HAF value : 83,0
Upper Confidence Level %: 84,4
Lower Confidence Level %: 81,7

Points above: 10
Points below: 7
Points between: 4
Total Points: 21
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Summary of measured energy and subjective evaluation:

Test Time Cycles Ei SCD HAF Burn Break Open
(ms) 50Hz cal/cm? cal/cm? %
1-A 264 13,2 13,6 -0,38 84,8 N N
1-B 264 13,2 12,0 0,17 78,9 Y N
1-C 264 13,2 11,7 -0,03 81,4 N N
2-A 303,8 15,19 16,6 -0,06 86,0 N N
2-B 303,8 15,19 15,7 0,5 81,8 Y N
2-C 303,8 15,19 13,3 -0,07 82,5 N N
3-A 402 20,1 24,0 2,28 81,7 Y Y
3-B 402 20,1 20,2 1,01 83,0 Y N
3-C 402 20,1 20,8 1,87 80,5 Y Y
4-A 163,8 8,19 9,0 -0,26 79,8 N N
4-B 163,8 8,19 8,0 -0,29 77,5 N N
4-C 163,8 8,19 8,0 -0,26 78,3 N N
5-A 303,8 15,19 16,7 0,05 84,8 Y N
5-B 303,8 15,19 16,7 -0,08 86,0 N N
5-C 303,8 15,19 15,4 -0,11 85,5 N N
6-A 303,6 15,18 18,7 -0,07 87,4 N N
6-B 303,6 15,18 18,5 0,29 85,4 Y N
6-C 303,6 15,18 15,5 -0,09 85,3 N N
7-A 303,4 15,17 13,5 0,07 81,5 Y N
7-B 303,4 15,17 18,4 0,02 86,6 Y N
7-C 303,4 15,17 14,8 -0,11 84,6 N N
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Summary of measured energy and subjective evaluation:

Test

After flame (s)

Ablation

Melting

Dripping

Charring

Embrittlement

1-A

N

N

N

Y

Y

1-B

1-C

2-A

2-B

2-C

3-A

3-B

3-C

4-A

4-B

4-C

5-A

5-B

5-C

6-A

6-B

6-C

7-A

7-B

7-C
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Y Yes

N No
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Electrical current and re

Calibration shot

: AW LW . I .
S SR R Wk WM AT

sponse sensor response:

\ INITIAL CALIBRATION \

R Y. %
Yol T

ms

ms

Ei Panel A

9,1 cal/cm? | Ei Panel B | 7,6 cal/cm? | Ei Panel C

9,0 cal/cm?

] FINAL CALIBRATION \

L% % . T

R

AN e A gon ey,
ST SRR N Red | R Nef

ms

Nl

ms

Ei Panel A

9,0 cal/cm* | EiPanelB | 8,2cal/cm?| EiPanelC

9,2 cal/cm?
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Electrical current and response sensor response:
Shot 1

Current Plot
510000

ms

Voltage Plot

2000
Z1000 - |
-1000
ms
Average panel sensors response Vs. Stoll plot
35
3
25
) 2 Ei(A)
E
s 15 Ei(B)
o
° ; Ei(C)
—Stoll
05
5 0 5 10 15 20 25 30 35
05
S
Average monitor sensors plot
16
14
12 F_X
SN
10 ’ T
“g 8 ~— Average Monitors Sensors "A”
"§ 6 ’ —— Average Monitors Sensors "B”
i Average Monitors Sensors "C”
|
2
0
5 . 0 5 10 15 20 25 30 35
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Electrical current and response sensor response:
Shot 1

Average panel sensors response Vs. Stoll plot

35
3
25 —— —— Panel Sensor "A” Top
2 ——Panel Sensor "A” Down
E ; Panel Sensor "B" Top
S
= 1, ——Panel Sensor "B" Down
1 ——Panel Sensor "C’ Top
- Panel Sensor"C* Down
: Stoll
-
-5 20 25 30 35
-05

Monitor sensors plot

16
14
12
10 ——Monitor Sensor "A” Left
" 5 ——Monitor Sensor "A” Right
e_"; \ Monitor Sensor "B” Left
S 6 ——NMonitor Sensor "B Right
4 | ——NMonitor Sensor "C” Left
2 Monitor Sensor "C” Right
o
5 5 0 5 10 15 20 25 30 35

Current Total RMS (kA) 8,0 Current Peak (kA) 17,6 Arc Voltage (V) 1491,0

Duration (cycles n°) 13,2 Duration (ms) 263,9 | Arc Energy (kJ) 910,3

Arc Voltage (kJ) 480,4

sensor response PANEL A PANEL B PANEL C
Ei 13,60 cal/cm® | 11,96 cal/cm? | 11,71 cal/cm?
SCD -0,38 cal/cm”* | 0,17 cal/cm* | -0,03 cal/cm’
HAF 84,78 % 78,90 % 81,42 %
H o 13/28
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Electrical current and response sensor response:
Shot 2

Current Plot
20000

ms

Voltage Plot

2000
1500

Z1000 | |
3 500
2 0
=500 ¥
-1000

Average panel sensors response Vs. Stoll plot
35

3
25
2

15

calfcm?

1

Average monitor sensors plot
13
16
14 R
12
10

calfcm?

L= S L - - ]

35

Ei(A)
Ei(B)
Ei(C)
— Stoll

30 35

-~ Average Monitors Sensors "A”
~—— Average Monitors Sensors "B”
Average Monitors Sensors "C”
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Electrical current and response sensor response:

Shot 2

Average panel sensors response Vs. Stoll plot
a5

——Panel Sensor "A" Top
——Panel Sensor "A” Down

“g ——Panel Sensor"B" Top
§ ——Panel Sensor "B Down
——Panel Sensor"C” Top
Panel Sensor "C* Down
I e Stoll
-
S
Average monitor sensors plot
20
18
16
14
——Monitor Sensor "A” Left
o 12 ——Monitor Sensor "A” Right
S 1 Monitor Sensor "B Left
3 A ’ ——NMonitor Sensor "B” Right
6 ——Mornitor Sensor "C” Left
4 | Monitor Sensor "C” Right
24
5 20 5 10 15 20 25 30 35
S
Current Total RMS (kA) 8,0 Current Peak (kA) 18,5 Arc Voltage (V) 1443,0
Duration (cycles n°) 15,2 Duration (ms) 303,8 | Arc Energy (kJ) 933,9
Arc Voltage (kJ) 429,9
sensor response PANEL A PANEL B PANEL C
Ei 16,58 cal/cm* | 15,71 cal/ecm® | 13,26 cal/cm?
SCD -0,06 cal/cm? | 0,50 cal/cm® | -0,07 cal/cm®
HAF 86,01 % 81,79 % 82,50 %
aitex: w1 TE

texdile ressarch institute

INSTITUTO TECNOLOGICO DE
LAENERGIA



I,

'Y,

N —

N

)

Test Report N° 2018EP0211 acHR C

< Yoy E NS A Y o0S
® i N°12 /LEQ025
N°12 /LE427
a I eX Tests marked with * are not included

within the scope of the accreditation
textile research institute RE S U LTS

B

Electrical current and response sensor response:
Shot 3

Current Plot

20000

S-10000

Voltage Plot

2000

8
o o

L.Ensmn(ﬂ

=
=]

-2000

Panel sensors vs. Stoll plot
5

Ei(A)
Ei(B)
Ei(C)
— Stoll

calfcm?

35
-

Average monitor sensors plot
30

25

calfcm?

-~ Average Monitors Sensors "A”
10 ‘ ~—— Average Monitors Sensors "B”
Average Monitors Sensors "C”
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Electrical current and response sensor response:

Shot 3

Average panel sensors response Vs. Stoll plot

——Panel Sensor "A" Top

——Panel Sensor "A” Down

“g Panel Sensor"B" Top
/_ﬁ ——Panel Sensor "B Down
——Panel Sensor"C” Top
Panel Sensor "C* Down
Stoll
5 35
-
S
Monitor sensors plot
30
25
20 ——Monitor Sensor "A” Left
o 15 ——Monitor Sensor "A” Right
S Monitor Sensor "B Left
S 10 || ——NMonitor Sensor "B” Right
5 —Monitor Sensor "C” Left
.! Monitor Sensor "C” Right
9
5 0 5 10 15 20 25 30 35
5
S
Current Total RMS (kA) 7,8 Current Peak (kA) 15,6 Arc Voltage (V) 1524,0
Duration (cycles n°) 20,1 Duration (ms) 402,0 | Arc Energy (kJ) | 1257,4
Arc Voltage (kJ) 447,0
sensor response PANEL A PANEL B PANEL C
Ei 24,03 cal/cm? | 20,23 cal/cm? | 20,81 cal/cm?®
SCD 2,28 cal/cm? 1,01 cal/cm? 1,87 cal/cm?
HAF 81,74 % 83,05 % 80,53 %
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Electrical current and response sensor response:
Shot 4

Current Plot
20000

ms

Voltage Plot
2000
1500
Z1000 | |
5 500
S 0 -l
= -500
-1000

Panel sensors vs. Stoll plot
35

3

25

2

calfcm?
-
™

Average monitor sensors plot
10

calfcm?

e L T -~ & 1 B = N B = = B (=]

'
oy

Ei(A)
Ei(B)
Ei(C)
— Stoll

35

-~ Average Monitors Sensors "A”
~—— Average Monitors Sensors "B”
Average Monitors Sensors "C”
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Electrical current and response sensor response:
Shot 4

Average panel sensors response Vs. Stoll plot

35
3
29 ——Panel Sensor "A” Top
2 ——Panel Sensor "A” Down
E 2 == Panel Sensor"B" Top
o 15 dia
= ——Panel Sensor "B” Down
o
1 : —— Panel Sensor "C” Top
05 | Panel Sensor "C* Down
| Stoll
0-
-5 ] 5 10 15 20 25 30 35
-05

Monitor sensors plot
10

——Nonitor Sensor "A” Left

W ——Monitor Sensor "A” Right

8 4 ’ Monitor Sensor "B Left

3 ——NMonitor Sensor "B” Right
5 | ——Monitor Sensor "C” Left

| Monitor Sensor "C” Right
ot
5 0 5 10 15 20 25 30 35

-2

Current Total RMS (kA) 8,2 Current Peak (kA) 18,2 Arc Voltage (V) 1449,0
Duration (cycles n°) 8,2 Duration (ms) 163,8 | Arc Energy (kJ) 504,3
Arc Voltage (kJ) 417,8
sensor response PANEL A PANEL B PANEL C
Ei 9,01 cal/cm* | 7,99 cal/cm® | 7,97 cal/cm’
SCD -0,26 cal/cm* | -0,29 cal/cm” | -0,26 cal/cm’
HAF 79,81 % 77,46 % 78,32 %
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Electrical current and response sensor response:
Shot 5

Current Plot
20000

ms

Voltage Plot

2000

L.Ensmn(ﬂ
8
o o

%)
8 8
S o

Panel sensors vs. Stoll plot

35
3
25
" : Ei(A)
s 15 Ei(B)
o
= 1 Ei(C)
— Stoll
5 0 5 10 15 20 25 30 35

Average monitor sensors plot

18
16 .
° N
12 ‘
5 10
£ -~ Average Monitors Sensors "A”
% 1 - Average Monitors Sensors "B”
’ 6 Average Monitors Sensors "C”
4 [
2
-5 (2) 0 5 10 15 20 25 30 35
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Electrical current and response sensor response:
Shot 5

Average panel sensors response Vs. Stoll plot

35
3
25 ——Panel Sensor"A” Top
2 ——Panel Sensor "A” Down
“g Panel Sensor"B" Top
/_ﬁ 13 ——Panel Sensor "B Down
1 ——Panel Sensor"C” Top
05 || Panel Sensor "C* Down
Stoll
0=y
5 0 B 10 15 20 25 30 35
05
S
——Monitor Sensor "A” Left
o 10 ——Monitor Sensor "A” Right
S | Monitor Sensor "B Left
3 5 | ——NMonitor Sensor "B” Right
—Monitor Sensor "C” Left
" ' Monitor Sensor "C” Right
5 0 5 10 15 20 25 30 35
5
S
Current Total RMS (kA) 7,9 Current Peak (kA) 18,2 Arc Voltage (V) 1476,0
Duration (cycles n°) 15,2 Duration (ms) 303,7 | Arc Energy (kJ) 958,0
Arc Voltage (kJ) 443,3
sensor response PANEL A PANEL B PANEL C
Ei 16,66 cal/cm* | 16,72 cal/cm® | 15,41 cal/cm?
SCD 0,05 cal/cm? | -0,08 cal/cm? | -0,11 cal/cm®
HAF 84,84 % 86,05 % 85,46 %
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Electrical current and response sensor response:
Shot 6

Current Plot

20000

ms

Voltage Plot

2000
1500
Z1000
S 500 - |
S 0
=500 |
-1000

Panel sensors vs. Stoll plot
35

Ei(A)
Ei(B)
Ei(C)
— Stoll

calfcm?

35

hg ‘ -~ Average Monitors Sensors "A”
‘E ~—— Average Monitors Sensors "B”
5 Average Monitors Sensors "C”
0
-5 0 5 10 15 20 25 30 35
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Electrical current and response sensor response:

Shot 6

Average panel sensors response Vs. Stoll plot
a5

——Panel Sensor "A" Top

——Panel Sensor "A” Down

“g Panel Sensor"B" Top
/_ﬁ ——Panel Sensor "B Down
——Panel Sensor"C” Top
Panel Sensor "C* Down
5 20 25 20 35 A
-
S
Monitor sensors plot
25
0N | s s
(/ B s
15 ——Monitor Sensor "A” Left
o ——Monitor Sensor "A” Right
8 10 Monitor Sensor "B Left
3 ——NMonitor Sensor "B” Right
5 ——NMonitor Sensor “C” Left
| Monitor Sensor "C” Right
o
5 0 5 10 15 20 25 30 35
5
S
Current Total RMS (kA) 7,9 Current Peak (kA) 18,0 Arc Voltage (V) 1452,0
Duration (cycles n°) 15,2 Duration (ms) 303,7 | Arc Energy (kJ) 989,4
Arc Voltage (kJ) 461,4
Sensor response PANEL A PANEL B PANEL C
Ei 18,71 cal/cm* | 18,53 cal/cm® | 15,50 cal/cm?
SCD -0,07 cal/cm? | 0,29 cal/cm® | -0,09 cal/cm”
HAF 87,35 % 85,45 % 85,28 %
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Electrical current and response sensor response:
Shot 7
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Electrical current and response sensor response:
Shot 7

Average panel sensors response Vs. Stoll plot
a5

3

——Panel Sensor "A" Top

——Panel Sensor "A” Down

E Panel Sensor"B" Top
S
= ——Panel Sensor "B” Down
S
——Panel Sensor"C’ Top
Panel Sensor "C” Down
Stoll
-5 35
Monitor sensors plot
20
15
——Nonitor Sensor "A” Left
N 10 ——Monitor Sensor "A” Right
S Monitor Sensor "B Left
3 5 ——NMonitor Sensor "B” Right
——NMonitor Sensor "C” Left
,I Monitor Sensor "C” Right
0
5 0 5 10 15 20 25 30 35
-5

Current Total RMS (kA) 7,9 Current Peak (kA) 17,8 Arc Voltage (V) 1449,0
Duration (cycles n°) 15,2 Duration (ms) 303,4 | ArcEnergy (kJ) 892,0
Arc Voltage (kJ) 419,0
sensor response PANEL A PANEL B PANEL C
Ei 13,50 cal/cm* | 18,35 cal/cm’ | 14,76 cal/cm’
SCD 0,07 cal/cm* | 0,02 cal/cm® | -0,11 cal/cm?
HAF 81,50 % 86,60 % 84,60 %
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/ Tested material pictures:
Original Shot 1 Shot 2

Shot 3 Shot 4 Shot 5

Shot 6 Shot 7
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Summary of results:

ATPV 16,4 cal/cm?®

HAF 83,0 %

FABRIC TESTED ACCORDING TO THE STANDARD IEC 61482-1-1:2009, panel test
(Method A)

ARC RATING

16,4 cal/cm?
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ASOCIACION DE INVESTIGACION DE LA INDUSTRIA TEXTIL, AITEX
Plaza Emilio Sala, 1y C/Sant Jordi, 13
E-03801 ALCOY (Alicante) SPAIN

Laboratories:

Tel. +34 965542200

Fax. +34 965543494

CIF G03182870

www.aitex.es
info@aitex.es

Lucia Martinez
Head of PPE and Ballistics department
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LIABILITY CLAUSES

1.- AITEX is liable only for the results of the methods of analysis used, as
expressed in the report and referring exclusively to the materials or
samples indicated in the same which are in its possession, the professional
and legal liability of the Centre being limited to these. Unless otherwise
stated, the samples were freely chosen and sent by the applicant.

2.- AITEX shall not be liable in any case of misuse of the test materials
nor for undue interpretation or use of this document

3.- The original test report is kept in AITEX. An electronic copy of it is
delivered to the costumer which keeps the value from the original one as
far as the security properties of the document are not violated. A hard
copy of this report with the AITEX logotype sealed in all the pages, keeps
the original value.

4.- The results are considered to be the property of the applicant, and
AITEX will not communicate them to third parties without prior
permission. After one month, AITEX may use the results for statistical or
scientific purposes.

5.- None of the indications made in this report may be considered as being
a guarantee for the trade marks mentioned herein.

6.- In the eventuality of discrepancies between reports, a check to settle
the same will be carried out in the head offices of AITEX. Also, the
applicants undertake to notify AITEX of any complaint received by them as
a result of the report, exempting this Centre from all liability if such is not

7.- AITEX may include in its reports, analyses, results, etc., any other
evaluation which it considers necessary, even when it has not been
specifically requested.

8.- The uncertainties of the tests, which are made explicit in the Results
Report, have been estimated for a k = 2 (probability of coverage of 95%).
If not informed, they are available to the client in AITEX.

9. - The original materials and rests of samples, not subject to test, will
be retained in AITEX during the twelve months following the issuance of
the report, so that any check or claim which, in his case, wanted to make
the applicant, should be exercised within the period indicated.

10.- This report may only be sent or delivered by hand to the applicant or
to a person duly authorised by the same.

11.- The results of the tests and the statement of compliance with the
specification in this report refer only to the test sample as it has been
analyzed / tested and not the sample / item which has taken the test
sample.

12.- The client must attend at all times, the dates for conducting the

Trade centers:

_— .
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