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UL Listed 
Products 

UL 94

UL (Underwriters Laboratories) performs tests, such as UL 94 on products 
to measure the resistance of plastics to a flame source. The test will 
normally results in a mark of V-0, V-1, V-2 , 5VA, or 5VB.  UL approval is 
then given for a particular product based on the measured thickness as 
determined by the rating.

Materials considered suitable for outdoor use have been subjected to ultraviolet 
(UV) light exposure and/or water immersion. UV exposure is performed by 
using either a twin-enclosed carbon weatherometer for 720 hours, or a xenon-
arc weatherometer for 1000 hours. Water immersion testing is performed for 7 
days at 70°C.  Specimens are tested before and after exposure for flammability, 
mechanical impact and mechanical strength. Materials whose properties are not 
significantly degraded in any of these areas are rated f1.

Outdoor suitability (f1)

Amco Polymers is a reliable resource for technical expertise, customized solutions and 
material selection. We pride ourselves on being an exceptionally responsive resin formulator 
of custom engineered thermoplastics with a niche focus on flame retardant materials. 
With access to over 200 UL listed products, our goal is to draw increased awareness of the 
benefits of UL listed products and help customers through the material selection process. 

The temperature below which a class of 
critical property will not be unacceptably 
compromised through chemical thermal 
degradation, over the reasonable life of an 
electrical product is defined as the Relative 
Thermal Index (RTI).

RTI Elec – Electrical RTI, associated with 
critical insulating properties.

RTI Mech Imp – Mechanical Impact RTI, 
associated with critical impact resistance, 
toughness, elongation and flexibility 
properties.

RTI Mech Str  – Mechanical Strength 
(Mechanical without Impact) RTI, associated 
with critical mechanical strength and structural 
integrity where impact resistance, resilience 
and flexibility may not be essential.

Performance may be investigated with 
respect to electrical track resistance, ability 
to resist ignition from electrical sources, 
and other electrical properties. In order to 
avoid an excessive level of implied precision 
and bias, material performances for several 
tests are recorded as Performance Level 
Categories (PLC), based on the mean test 
results (rather than recording the exact 
numerical results), as indicated in the table 
following the test description.

Resistance to Ignition and 
Tracking Properties

Criteria Conditions V-0 V-1 V-2
Afterflame time for each individual 

specimen t1 or t2

 • 10s  • 30s  • 30s

Total afterflame time for any condition 
set (t1 plus t2 for the 5 specimens)  • 50s  • 250s  • 250s

Burn through (hole) of any plaque 
specimen  • 30s  • 60s  • 60s

Afterflame or afterglow of any speci-
men up to the holding clamp No No No

Cotton indicator ignited by flaming 
particles or drops No No Yes

Criteria 94-5VA 94-5VB
Afterflame time plus afterglow time 
after fifth flame application for each 

individual bar specimen
 • 60s  • 60s

Cotton indicator ignited by 
flaming particles or drops from 

any bar specimen
No No

Burn-through (hole) of any 
plaque specimen No Yes

RTI
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HAI Range
Mean Number of Arcs 

to Cause Ignition

Assigned 
PLC

120 and longer 0
60 through 119 1
30 through 59 2
15 through 29 3
Less than 15 4

HVTR Range
(in mm/min)

Assigned 
PLC

0 through 10 0
10.1 through 25.4 1
25.5 through 80 2
80.1 through 150 3
Greater than 150 4

High-voltage-arc Tracking Rate 
(HVTR; ANSI/UL 746A) – Denoted as 
the rate, in mm/min, that a tracking 
path can be produced on the surface 
of the material under standardized 
test conditions. A notation is made if 
ignition on the material takes place. 
The results of testing the nominal 
3 mm thickness are considered 
representative of the material’s 
performance in any thickness.

High-voltage, Low-current-arc 
Resistance (D495; ASTM D495) 
–  Expressed as the number of 
seconds that a material resists the 
formation of a surface-conducting 
path when subjected to an 
intermittently occurring arc of high-
voltage, low-current characteristics. 
The results of testing the nominal 
3 mm thickness are considered 
representative of the material’s 
performance in any thickness.

Comparative Tracking Index 
(CTI; ASTM D3638)  –  Expressed 
as that voltage which causes 
tracking after 50 drops of 0.1% 
ammonium chloride solution 
have fallen on the material. The 
results of testing the nominal 3 
mm thickness are considered 
representative of the material’s 
performance in any thickness.

Customers can rely on our team to be a resource of 
knowledge for questions regarding UL requirements and 

to offer on-site field support worldwide.

D495 Range Mean Time 
of Arc Resistance

(in sec)

Assigned 
PLC

420 and longer 0
360 through 419 1
300 through 359 2
240 through 299 3
180 through 239 4
120 through 179 5
60 through 119 6

Less than 60 7

CTI Range 
Tracking Index

(in volts)

Assigned 
PLC

600 and greater 0
400 through 599 1
250 through 399 2
175 through 249 3
100 through 174 4

Less than 100 5

“They understand what they offer – industry listed/rated 
engineering materials.  Their strengths are PC, PBT blends, 
ABS that are UL listed. They manage that very well.”

Customer Testimonial

High-current-arc Ignition (HAI; ANSI/
UL 746A) – Performance is expressed 
as the number of arc-rupture exposures 
(standardized as to electrode type and 
shape and electric circuit) that are 
necessary to ignite a material when they 
are applied at a standard rate on the 
surface of the material.

HWI Range
Mean Ignition Time 

(in sec)

Assigned 
PLC

120 and longer 0
60 through 119 1
30 through 59 2
15 through 29 3
7 through 14 4
Less than 7 5

Hot-wire Ignition (HWI; ASTM D3874, 
IEC 60695-2-20) – Performance is 
expressed as the mean number of 
seconds needed to either ignite standard 
specimens or to burn through the 
specimen without ignition.  


