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	Conditions of Issue:

This report may be forwarded to other parties concerned provided that it is not abbreviated or changed in any way. It must not be published, for example by including it in advertisements, without the prior, written permission of SATRA.

Results given in this report refer only to the samples submitted for analysis and tested by SATRA. Comments are for guidance only and are not part of the reported results. All comments and interpretations are outside the scope of UKAS accreditation and are based on current SATRA knowledge.

A satisfactory test report in no way implies that the product tested is approved by SATRA and no warranty is given as to the performance of the product tested. SATRA shall not be liable for any subsequent loss or damage incurred by the client as a result of information supplied in the report.


Tests marked † are not UKAS accredited.

INTRODUCTION

Samples of blue & brown leather were received by SATRA on 11 November 2002, for thermal testing in accordance with EN 407: 1994.  All tests were carried out on the leather sample with a black lining attached.  Testing was carried out between 19 December 2002 & 15 October 2004.


REQUIREMENTS

Table 1 – Requirements for EN 407: 1994 & EN 407: 2004 Clause 5.1 Burning Behaviour

	Performance Level
	After Flame Time / s
	After Glow Time / s
	Other Requirements

	1
	≤ 20
	N/A
	The material shall not drip

The innermost surface of the glove shall show no sign of melting

The seams shall be intact after a 15s flame application time

	2
	≤ 10
	≤ 120
	

	3
	≤ 3
	≤ 25
	

	4
	≤ 2
	≤ 5
	


Table 2 – Requirements for EN 407: 1994 & EN 407: 2004 Clause 5.2 Contact Heat

	Performance Level
	Contact Temperature / °C
	Threshold Time / s

	1
	100
	≥ 15

	2
	250
	≥ 15

	3
	350
	≥ 15

	4
	500
	≥ 15


Table 3 – Requirements for EN 407: 1994 & EN 407: 2004 Clause 5.3 Convective Heat

	Performance Level
	Heat Transfer Index HTI / s

	1
	≥ 4

	2
	≥ 7

	3
	≥ 10

	4
	≥ 18


Table 4 – Requirements for EN 407: 1994 Clause 5.4 Radiant Heat

	Performance Level
	Heat Transfer Level, t3 / s

	1
	≥ 5

	2
	≥ 30

	3
	≥ 90

	4
	≥ 150


Table 5 – Requirements for EN 407: 2004 Clause 5.4 Radiant Heat

	Performance Level
	Heat Transfer Level, t24 / s

	1
	≥ 7

	2
	≥ 20

	3
	≥ 50

	4
	≥ 95


Table 6 – Requirements for EN 407: 2004 Clause 5.5 Small Splashes of Molten Metal

	Performance Level
	Number of Droplets

	1
	≥ 10

	2
	≥ 15

	3
	≥ 25

	4
	≥ 35


Table 7 – Requirements for EN 659: 2003

	EN 659: 2003 Clause / Test
	Test Method
	Requirement

	Clause 3.7

Burning Behaviour
	EN 407:1994 Clause 6.3
	Level 4 (after flame <2s and after glow <5s)

	Clause 3.8

Convective Heat
	EN 367:1992
	EN 407:1994 Level 3 (HTI24 >13)

	Clause 3.9

Radiant Heat
	EN ISO 6942: 2002
	t24 shall be at least 18s

	Clause 3.10

Contact Heat
	EN 702:1994
	Wet: Threshold time shall be at least 10s

Dry: Threshold time shall be at least 10s


TEST RESULTS

Table 8 – Test results for brown leather sample

	Test / property
	Specimen
	Test results
	Level achieved

	
	
	
	EN 407: 1994
	EN 407: 2004
	EN 659: 2003

	EN 407: 2004

5.1 Burning Behaviour
	Brown Leather
	Application Time: 3 s

After flame time = 0s

After glow time = 0s

No dripping or melting

No hole formation

Application Time: 15 s

After flame time = 0s

After glow time = 0s

No dripping or melting

No hole formation
	Level 4
	Level 4
	PASS


	Test / property
	Specimen
	Test results
	Level achieved

	
	
	
	EN 407: 1994
	EN 407: 2004
	EN 659: 2003

	EN 407: 2004 

5.2 Contact Heat
	Brown Leather
1

2

3

4

Mean
	Contact
Threshold

Temp / °C
time / s

250
19.1

250
19.7

250
18.2

250
20.3

250
19.33
	Level 2
	Level 2
	PASS

	EN 407: 2004

5.3 Convective Heat
	Brown Leather

1

2

3

Mean
	Heat Transfer Index HTI / s 

20.2

22.6

28.4

23.73
	Level 4
	Level 4
	PASS

	ISO 6942: 2002 Radiant Heat

(40 kW/m2)
	Brown Leather

1

2

3

Mean
	t2 / s
t3 / s
t12 / s
t24 / s
Qc / kW/m2
33
11
22
31
7.36

38
13
24
36
5.52

44
14
27
39
5.52

38.3
12.7
24.3
35.3
6.13
	N/A
	N/A
	PASS

	ISO 6942: 2002

Radiant Heat

(20 kW/m2)
	Brown Leather

1

2

Mean
	t3 / s
t12 / s
t24 / s
Qc / kW/m2
22.4
36.8
52.4
4.25


17.0
31.0
44.6
4.87

19.7
33.9
48.5
4.56

	Level 1
	Level 2
	N/A

	EN 407: 2004

5.5 Small Splashes Molten Metal
	Brown Leather

1

2

Mean
	Number of Droplets

> 40

> 40

> 40
	Level 4
	Level 4
	PASS


Table 8 – Test results for blue leather sample

	Test / property
	Specimen
	Test results
	Level achieved

	
	
	
	EN 407: 1994
	EN 407: 2004
	EN 659: 2003

	EN 407: 2004

5.1 Burning Behaviour
	Blue Leather
	Application Time: 3 s

After flame time = 0s

After glow time = 0s

No dripping or melting

No hole formation

Application Time: 15 s

After flame time = 0s

After glow time = 0s

No dripping or melting

No hole formation
	Level 4
	Level 4
	PASS

	Test / property
	Specimen
	Test results
	Level achieved

	
	
	
	EN 407: 1994
	EN 407: 2004
	EN 659: 2003

	EN 407: 2004 

5.2 Contact Heat
	Blue Leather
1

2

3

4

Mean
	Contact
Threshold

Temp / °C
time / s

250
18.6

250
19.6

250
20.0

250
17.6

250
19.0
	Level 2
	Level 2
	PASS

	EN 407: 2004

5.3 Convective Heat
	Blue Leather

1

2

3

Mean
	Heat Transfer Index HTI / s 

20.3

17.8

28.2

22.1
	Level 4
	Level 4
	PASS

	ISO 6942: 2002 Radiant Heat

(40 kW/m2)
	Blue Leather

1

2

3

Mean
	t2 / s
t3 / s
t12 / s
t24 / s
Qc / kW/m2
33.5
12.5
24.0
32.5
7.78

31.0
13.0
23.0
30.5
8.84

25.5
5.5
17.0
25.5
7.78






	N/A
	N/A
	PASS

	ISO 6942: 2002

Radiant Heat

(20 kW/m2)
	Blue Leather

1

2

Mean
	t3 / s
t12 / s
t24 / s
Qc / kW/m2
20.0
33.2
53.3
3.31

23.0
35.9
52.6
3.97

21.5
34.5
53.0
3.64



	Level 1
	Level 3
	N/A

	EN 407: 2004

5.5 Small Splashes Molten Metal
	Blue Leather

1

2

Mean
	Number of Droplets

> 40

> 40

> 40
	Level 4
	Level 4
	PASS


CONCLUSION

The samples of brown and blue leather, as received by SATRA on 11 November 2004, were tested in accordance with EN 407: 1994, EN 407: 2004 & EN 659: 2003, and achieved the results given in the table below.

	Sample
	Test / Property
	Results

	Brown Leather (With black lining)
	EN 407: 1994 5.1 Burning Behaviour
	Level 4

	
	EN 407: 1994 5.2 Contact Heat
	Level 2

	
	EN 407: 1994 5.3 Convective Heat
	Level 4

	
	EN 407: 1994 5.4 Radiant Heat
	Level 1

	
	EN 407: 1994 5.5 Small Splashes Molten Metal
	Level 4

	
	EN 407: 2004 5.1 Burning Behaviour
	Level 4

	
	EN 407: 2004 5.2 Contact Heat
	Level 2

	
	EN 407: 2004 5.3 Convective Heat
	Level 4

	
	EN 407: 2004 5.4 Radiant Heat
	Level 2

	
	EN 407: 2004 5.5 Small Splashes Molten Metal
	Level 4

	
	EN 659: 2003 3.7 Burning behaviour
	PASS

	
	EN 659: 2003 3.8 Convective heat resistance
	PASS

	
	EN 659: 2003 3.9 Radiant heat resistance
	PASS

	
	EN 659: 2003 3.10 Contact heat resistance
	PASS

	Blue leather (With black lining)
	EN 407: 1994 5.1 Burning Behaviour
	Level 4

	
	EN 407: 1994 5.2 Contact Heat
	Level 2

	
	EN 407: 1994 5.3 Convective Heat
	Level 4

	
	EN 407: 1994 5.4 Radiant Heat
	Level 1

	
	EN 407: 1994 5.5 Small Splashes Molten Metal
	Level 4

	
	EN 407: 2004 5.1 Burning Behaviour
	Level 4

	
	EN 407: 2004 5.2 Contact Heat
	Level 2

	
	EN 407: 2004 5.3 Convective Heat
	Level 4

	
	EN 407: 2004 5.4 Radiant Heat
	Level 3

	
	EN 407: 2004 5.5 Small Splashes Molten Metal
	Level 4

	
	EN 659: 2003 3.7 Burning behaviour
	PASS

	
	EN 659: 2003 3.8 Convective heat resistance
	PASS

	
	EN 659: 2003 3.9 Radiant heat resistance
	PASS

	
	EN 659: 2003 3.10 Contact heat resistance
	PASS
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