Design of Experiment
UL94 Burn Test Results – Par3 Technology, Inc.
UL94 Burn Test results on SLS Nylon performed at PAR3 Technology on April 4, 2007. This was a sampling of 15 pieces for each of theUL94 test criteria. The specimens set in ambient temperature in a lab setting for 24 hours before testing. These test results demonstrate that tempered SLS Nylon material passes the complete spectrum of UL94 Burn Tests Criteria at the highest level. Grey and Black Fire Retardant Hi-Temp Protoplass© where applied in an effort to show better visual results. Below you read the details.
UL94 5VA & 5VB Surface Burn Test
Details: This is the toughest UL94 burn test criteria. A larger flame verses the other two tests is applied to the surface of test bar in a widespread area. Burning stops within 60 seconds after five applications of five seconds each of a flame to test the bar. The test specimens may not have a burn-through/no hole. Tempered and non-temper SLS Nylon materials were tested. 
Results: 100% of all the 15 tempered test specimens passed the DOE. 100% of all the 5 non-tempered test specimens failed the DOE. Data and pictures are below.
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	Par3 Technology
	
	
	
	Date: 4/4/07
	
	

	
	
	Porter Labs
	
	

	UL 94 Burn Test Results
	
	
	Test Engineer: Jim Reinhardt
	

	Test Standards:
	UL94 5VA & 5VB Surface Burn Test
	Project Manager: Earl Dunlap 

	Product information:
	Fire Retardant Hi-Temp Protoplass Tempered SLS Nylon
	

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sample Identification
	Extinguish Time
	Extinguish Time
	Extinguish Time
	Extinguish Time
	Extinguish Time
	5VA
	Notes:
	Pass

	 
	1st 5 sec.
	2nd 5 sec.
	3rd 5 sec.
	4th 5 sec.
	5th 5sec.
	5VB
	 
	Fail

	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	1
	3
	3
	5
	12
	5VA
	Split end of test bar
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	2
	1
	2
	2
	2
	2
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	3
	1
	1
	1
	1
	1
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	4
	1
	1
	2
	3
	3
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	5
	1
	1
	1
	3
	4
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	6
	1
	3
	4
	5
	8
	5VA
	Split end of test bar
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	7
	1
	2
	2
	2
	4
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	8
	1
	2
	2
	4
	6
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	9
	1
	1
	1
	2
	2
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	10
	1
	1
	3
	3
	2
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	11
	1
	1
	1
	1
	2
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	12
	1
	2
	2
	2
	2
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	13
	1
	2
	2
	2
	8
	5VA
	Split end of test bar
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	14
	1
	1
	2
	3
	5
	5VA
	
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	15
	1
	2
	2
	4
	8
	5VA
	Split end of test bar
	Pass

	Drip/No drip
	None
	None
	None
	None
	None
	
	
	Fail

	Width of Burn
	6mm
	11mm
	25mm
	32mm
	44mm
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	None
	None
	
	
	

	
	
	
	
	
	
	
	
	


	Par3 Technology
	
	
	
	Date: 4/4/07
	
	

	
	
	Porter Labs
	
	

	UL 94 Burn Test Results
	
	
	Test Engineer: Jim Reinhardt
	

	Test Standards:
	UL94 5VA & 5VB Surface Burn Test
	Project Manager: Earl Dunlap 
	

	Product information:
	Base Line Non Tempered SLS Nylon
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sample Identification
	Extinguish Time
	Extinguish Time
	Extinguish Time
	Extinguish Time
	Extinguish Time
	5VA
	Notes:
	Pass

	 
	1st 5 sec.
	2nd 5 sec.
	3rd 5 sec.
	4th 5 sec.
	5th 5sec.
	5VB
	 
	Fail

	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	17
	33
	61
	n/a
	n/a
	5VA
	Had to blow out flame after 61 seconds
	Pass

	Drip/No drip
	None
	None
	Drip
	n/a
	n/a
	
	Drips
	Fail

	Width of Burn
	6mm
	21mm
	71mm
	n/a
	n/a
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	n/a
	n/a
	
	
	

	2
	19
	42
	61
	n/a
	n/a
	5VA
	Had to blow out flame after 61 seconds
	Pass

	Drip/No drip
	None
	None
	Drip
	n/a
	n/a
	
	Drips
	Fail

	Width of Burn
	20mm
	3333mm
	80mm
	n/a
	n/a
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	n/a
	n/a
	
	
	

	3
	11
	41
	61
	n/a
	n/a
	5VA
	Had to blow out flame after 61 seconds
	Pass

	Drip/No drip
	None
	None
	Drip
	n/a
	n/a
	
	Drips
	Fail

	Width of Burn
	17mm
	40mm
	76mm
	n/a
	n/a
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	n/a
	n/a
	
	
	

	4
	16
	51
	61
	n/a
	n/a
	5VA
	Had to blow out flame after 61 seconds
	Pass

	Drip/No drip
	None
	None
	Drip
	n/a
	n/a
	
	Drips
	Fail

	Width of Burn
	17mm
	49mm
	88mm
	n/a
	n/a
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	n/a
	n/a
	
	
	

	5
	17
	48
	61
	n/a
	n/a
	5VA
	Had to blow out flame after 61 seconds
	Pass

	Drip/No drip
	None
	None
	Drip
	n/a
	n/a
	
	Drips
	Fail

	Width of Burn
	18mm
	41mm
	78mm
	n/a
	n/a
	5VB
	
	

	Hole/No Hole
	None
	None
	None
	n/a
	n/a
	
	
	


UL94 V0, V1 & V2 Vertical Burn Test                          

Details: This is the most common UL94 Burn test criteria to pass and fits most real world applications. This is the second toughest UL94 V-0 burn test criteria. Burning stops within 10 seconds after two applications of ten seconds each of a flame to test the bar. The test specimens may not have a burn-through/no hole and no drips. Both tempered and non-temper SLS Nylon materials were tested. 

Results: 100% of all the 15 tempered test specimens passed the DOE. 100% of all the 5 non-tempered test specimens failed the DOE. Data and pictures are below.
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Failed
	Par3 Technology
	
	
	
	Date: 4/4/07

	
	
	Porter Labs

	UL 94 Burn Test Results
	
	
	Test Engineer: Jim Reinhardt
	

	Test Standards:
	UL94 V0 & V1 & V2 Vertical Burn Test
	Project Manager: Earl Dunlap 

	Product information:
	Hi-Temp Protoplass(c) Tempered SLS Nylon Material

	 
	 
	 
	 
	 
	 
	

	Sample Identification
	Extinguish Time
	Extinguish Time
	V-0         V-1
	Pass
	Notes:
	

	 
	1st 10 sec.
	2nd 10 sec.
	V-2
	Fail
	 
	

	 
	 
	 
	 
	 
	 
	

	1
	2
	2
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	10
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	2
	1
	10
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	39
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	3
	1
	5
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	16
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	4
	1
	9
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	22
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	5
	2
	10
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	27
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	6
	2
	6
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	14
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	7
	2
	2
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	12
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	8
	1
	9
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	29
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	9
	2
	5
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	12
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	10
	2
	8
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	26
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	11
	2
	2
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	15
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	12
	2
	7
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	27
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	13
	2
	5
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	14
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	14
	2
	9
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	18
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	

	15
	4
	10
	V-0
	Pass
	
	

	Drip/No drip
	None
	None
	V-1
	Pass
	
	

	Length of Burn
	n/a
	23
	V-2
	Pass
	
	

	Hole/No Hole
	None
	None
	
	
	
	


	Par3 Technology
	
	
	
	
	Date: 4/4/07

	
	
	Porter Labs

	UL 94 Burn Test Results
	
	
	
	
	Test Engineer: Jim Reinhardt

	Test Standards:
	UL94 V0 & V1 & V2 Vertical Burn Test
	
	Project Manager: Earl Dunlap

	Product information:
	Base Line Non Tempered SLS Nylon  Material

	 
	 
	 
	 
	 
	 
	 

	Sample Identification
	Extinguish Time
	Extinguish Time
	
	V-0         V-1
	Pass
	Notes:

	 
	1st 10 sec.
	2nd 10 sec.
	
	V-2
	Fail
	 

	 
	 
	 
	 
	 
	 
	 

	1
	22
	61
	
	V-0
	Fail
	Drips second after burn

	Drip/No drip
	None
	Drips
	
	V-1
	Fail
	Had to extinguish fire manually

	Length of Burn
	n/a
	77
	
	V-2
	Fail
	

	Hole/No Hole
	None
	None
	
	
	
	

	2
	4
	61
	
	V-0
	Fail
	Drips second after burn

	Drip/No drip
	None
	Drips
	
	V-1
	Fail
	Had to extinguish fire manually

	Length of Burn
	n/a
	71
	
	V-2
	Fail
	

	Hole/No Hole
	None
	None
	
	
	
	

	3
	15
	61
	
	V-0
	Fail
	Drips second after burn

	Drip/No drip
	None
	Drips
	
	V-1
	Fail
	Had to extinguish fire manually

	Length of Burn
	n/a
	60
	
	V-2
	Fail
	

	Hole/No Hole
	None
	None
	
	
	
	

	4
	27
	61
	
	V-0
	Fail
	Drips second after burn

	Drip/No drip
	None
	Drips
	
	V-1
	Fail
	Had to extinguish fire manually

	Length of Burn
	n/a
	78
	
	V-2
	Fail
	

	Hole/No Hole
	None
	None
	
	
	
	

	5
	26
	61
	
	V-0
	Fail
	Drips second after burn

	Drip/No drip
	None
	Drips
	
	V-1
	Fail
	Had to extinguish fire manually

	Length of Burn
	n/a
	68
	
	V-2
	Fail
	

	Hole/No Hole
	None
	None
	
	
	
	

	
	
	
	
	
	
	


UL94 H-B Horizontal Burn Test 
Details: Slow horizontal burning on a 3mm thick specimen with a burning rate is less that 3”/min. or stops burning before the 5” mark. Apply flame for 2 applications of 10 seconds. The flame must go out within 60 second on each flame application. The test specimens may not have a burn-through/no hole and no drips. Both tempered and non-temper SLS Nylon materials were tested. 

Results: 100% of all the 15 tempered test specimens passed the DOE. 100% of all the 5 non-tempered test specimens failed the DOE. Data and pictures are below.
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PASSED
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FAILED

	Par3 Technology
	
	
	
	Date: 4/4/07

	
	
	
	Porter Labs

	UL 94 Burn Test Results
	
	
	
	Test Engineer: Jim Reinhardt

	Test Standards:
	UL94 H-B: Horizontal Burn Test
	
	Project Manager: Earl Dunlap 

	Product information:
	Fire Retardant Hi-Temp Protoplass(c) SLS Nylon Material

	 
	 
	 
	 
	 
	 

	Sample Identification
	Extinguish Time
	Extinguish Time
	
	Pass
	Notes:

	 
	1st 10 sec.
	2nd 10 sec.
	H-B
	Fail
	1

	 
	 
	 
	 
	 
	 

	SLS 1
	2
	14
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	4mm
	48mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 2
	4
	12
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	12mm
	20mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 3
	1
	12
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	4mm
	27mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 4
	1
	8
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	4mm
	25
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 5
	1
	20
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	6mm
	32
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 6
	1
	20
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	5mm
	30mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 7
	1
	19
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	3mm
	27mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	 SLS 8
	2
	28
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	9mm
	30mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 9
	1
	18
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	6mm
	31mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 10
	1
	16
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	4mm
	14mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	 SLS 11
	2
	15
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	7mm
	14mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 12
	2
	17
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	7mm
	26mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 13
	1
	8
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	3mm
	10mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 14
	1
	14
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	4mm
	15mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 15
	1
	27
	H-B
	Pass
	

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	4mm
	26mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	


	Par3 Technology
	
	
	
	Date: 4/4/07

	
	
	Porter Labs

	UL 94 Burn Test Results
	
	
	
	Test Engineer: Jim Reinhardt

	Test Standards:
	UL94 H-B: Horizontal Burn Test
	
	Project Manager: Earl Dunlap 

	Product information:
	Base Line Non Tempered SLS Nylon Material

	 
	 
	 
	 
	 
	 

	Sample Identification
	Extinguish Time
	Extinguish Time
	
	Pass
	Notes:

	 
	1st 10 sec.
	2nd 10 sec.
	H-B
	Fail
	1

	 
	 
	 
	 
	 
	 

	SLS 1
	7
	61
	H-B
	Pass
	Had to put out fire Manually 

	Drip/No drip
	None
	Yes
	
	Fail
	Drips

	Length of Burn
	12mm
	55mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 2
	5
	61
	H-B
	Pass
	Had to put out fire Manually 

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	12mm
	45
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 3
	4
	61
	H-B
	Pass
	Had to put out fire Manually 

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	14mm
	67mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 4
	7
	61
	H-B
	Pass
	Had to put out fire Manually 

	Drip/No drip
	None
	None
	
	Fail
	

	Length of Burn
	14mm
	65mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	

	SLS 5
	9
	61
	H-B
	Pass
	Had to put out fire Manually 

	Drip/No drip
	None
	Yes
	
	Fail
	Drips

	Length of Burn
	16mm
	72mm
	
	
	

	Hole/No Hole
	None
	None
	
	
	


Earl Dunlap P.E.

Vice President

Par3 Technology

www.Par3Technology.com
www.RPTempering.com
931-528-8578 Office

317-557-5018 Cell

For a quick quote email: RapidResponse@Par3Technology.com
For more information email: Info@RPTempering.com
