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PROVIDING ACCURATE DATA IN A TIMELY MANNER 
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MATERIAL PROPERTIES LAB 
TRACKING TESTS 

 
TEST METHOD 
 

UL 746-A Section 24 (HVIT) 
 
 
UL 746-A Section 33 
 
 
ASTM D-495 
UL 746-A Section 22 
 
 
ASTM D-3638 (CTI) 
ASTM D-5288 
UL 746-A Section 23 
IEC 60112 
 
 
ASTM D-2303 (Inclined Plane) 
IEC 606587 
UL 746-A Section 25 
 
 
ASTM D-2132 (Dust Fog) 
 
 
UL 746-A Section 32 (HAI) 

EVALUATES 
 

High Voltage Arc 
Tracking Rate 
 
High Voltage Arc 
Resistance to Ignition 
 
Dry Arcing Exposure 
 
 
 
Intermittent Wet 
Arcing Exposure 
 
 
 
 
Constant Wet 
Arcing Exposure 
 
 
 
Constant Wet and 
Dirty Exposure 
 
High Current Arc Ignition 
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MATERIAL PROPERTIES LAB 
TRACKING TESTS 

HIGH VOLTAGE ARC 
TRACKING RATE 
UL 746-A Section 24 (HVIT) 

HIGH VOLTAGE ARC  
RESISTANCE TO IGNITION 
UL 746-A Section 33 

Used to determine the susceptibility of a test 
material to track when subjected to high-voltage, 
low-current arcing. 
 

Used to determine the susceptibility of a test material to 
resist ignition when subjected to high-voltage, low-current 
arcing. 

HIGH CURRENT ARC IGNITION 
UL 746-A Section 32 (HAI) 

Used to determine an insulating material’s resistance 
to ignition from arcing electrical sources. 
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ASTM D-495 
UL 746-A Section 22 

HIGH-VOLTAGE LOW-CURRENT 
DRY-ARC RESISTANCE 

MATERIAL PROPERTIES LAB 
TRACKING TESTS 

COMPARATIVE TRACKING IN-

ASTM D-3638 
ASTM D-5288 
UL 746-A Section 23 
IEC 60112 

Evaluates the low voltage track resistance of materials in the presence of liquid 
contaminates. A contaminate solution intermittently drips on the specimen between two 
electrodes until a conductive track forms. 

Measures the resistance of a material to 
surface tracking by a high voltage arc 
intermittently established between two 
electrodes in contact with the material’s 
surface. The arc intensity is increased as 
the test progresses. 
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DUST FOG 
ASTM D-2132 
Shows the characteristics of solid electrical insulating 
materials with respect to their resistance by using the 
application of electric arcs and exposing  the material 

to a specified contaminant 
containing moisture over a 
specified period of time. 

MATERIAL PROPERTIES LAB 
TRACKING TESTS 

ASTM D-2303 
IEC 606587 

UL 746-A Section 25 

INCLINED PLANE 
TRACKING AND 

Used to determine resistance to voltage 
stresses on the surface of a solid 
insulation material with the application 
of an ionized, electrically conductive 
liquid contaminate. 



248 Hughes Lane • St. Charles MO 63301, U.S.A. • Ph. (636) 949-5835 • Fax (636) 723-5835 • www.ELTEKlabs.com    v 14.04 

MATERIAL PROPERTIES LAB 
IGNITION TESTS 

TESTS FOR FLAMMABILITY 
UL 94 
Horizontal Burn 
20mm and 125mm Vertical Burn 
Thin Material Vertical Burn 

Conducted on the vast 
majority of solid plastics 
to classify the material 
according to flammability. 
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Used to determine an insulating 
material’s resistance to ignition due 
to proximity to electrically heated 
wires and other heat sources. HOT WIRE 

IGNITION 
ASTM D-3874 
IEC 60695-2-20 
UL 746-A Section 31 

MATERIAL PROPERTIES LAB 
FLAMMABLILTY TESTS 

Determines the ability of a 
material or end product 

component to be a viable 
candidate for unsupervised 

equipment or appliances. 

GLOW WIRE 
IGNITABILITY 
IEC 60695-2-10 
IEC 60695-2-13 
UL 746-A Section 34 
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MATERIAL PROPERTIES LAB 
ADDITIONAL TESTS 

CAPACITANCE, 
DISSIPATION FACTOR, 
& POWER FACTOR 
ASTM D-150 

Used to determine relative permittivity, 
dissipation factor, loss index, power 

factor, phase angle, and loss angle of 
solid electrical insulating materials. 

DC RESISTANCE OR 
CONDUCTANCE 
ASTM D-257 
UL 746-A Section 21 

Used to measure surface and volume 
resistivity, which indirectly predicts the 
low-frequency dielectric breakdown 
and dissipation factors of insulating 
materials. 
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DIELECTRIC BREAKDOWN TESTING 

EIS Tester Phenix 150 kV Tester 

Beckmann 50 kV Tester 

Used to determine the dielectric breakdown voltage of insulating materials prior to and after 
undergoing thermal decomposition.  

THERMAL INDEXING & 
RELATIVE THERMAL 

INDEXING LAB 

Phenix 100 kV Tester 
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RELATIVE THERMAL 
INDEXING LAB 

DIELECTRIC BREAKDOWN TESTING 
ASTM D-149, UL 746-A SECTION 20, IEC 60243 

1-inch Cylindrical Electrodes - ASTM D-149 Type 2 

From left to right: Type 1 Opposing Cylinders, 2-inch, Brass; Type 2 Opposing Cylinders, 1-inch, 
Brass; Opposing Cylinders, 1/2-inch, Brass; Type 3 Opposing Cylinders, 1/4-inch, Brass; Type 2 

Opposing Cylinders, 1-inch, Stainless Steel; Opposing Cylinders, 1/2-inch, Stainless Steel 

Type 5 Hemispherical electrodes, 1/2
-inch 

Type 2 Opposing cylindrical 
electrodes, 1-inch 
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RELATIVE THERMAL 
INDEXING LAB 

ALTERNATE ELECTRODE ASSEMBLY 
ASTM D-149, UL 746-A SECTION 20, IEC 60243 

Lead Shot 

ASTM D-1932 Curved Bar Electrode 

Oil Bath 
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RELATIVE THERMAL 
INDEXING LAB 

MECHANICAL PROPERTIES TESTING 

HELICAL COIL TEST 

Tensile Properties of Plastics 
ASTM D-638, UL 746-A Section 9 
Flexural Properties of Insulating Materials 
ASTM D-790, UL 746-A Section 15 
Tensile Properties of Thin Plastic Sheeting 
ASTM D-882, UL 746-A Section 11 
Tensile-Impact Energy to Break 
ASTM D-1822, UL 746-A Section 13 
Izod Impact Resistance 
ASTM D-256 , UL 746-A Section 12 
Helical Coils 
ASTM D-3145, UL 1446 Section 10 

HELICAL COIL FABRICATOR 

THIN PLASTIC 
SHEETING 

TENSILE TEST 
FOR PLASTICS 

IMPACT TESTER 

TENSILE STRENGTH 
TESTER 

FLEXURAL STRENGTH 
TESTER 
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ELECTRICAL INSULATION 
SYSTEMS 

EIS Tester 
A system can be tested up to 1000 volts on 
the End of Life Tester. 

Setup of a rack of GPMs 
Specimens are tested turn-to-turn, 
phase-to-phase, and phase-to-ground. 

Electrical Insulation Systems Testing is 
conducted on a group of materials to evaluate 
their combined performance and establish the 
system’s thermal rating. Specimens undergo 

various forms of mechanical stresses to 
simulate real-world applications. 

Insulation Systems—Full 
Thermal Aging 
UL 1446 Section 11 
IEC  

Phenix Dielectric Tester 
Testing can be conducted up to 150 

kV on the Phenix Tester. 

IEEE 1776 
Specimens for IEEE 1776 are tested 

on the Phenix due to their size and 
electrical capacity. 
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ELECTRICAL INSULATION 
SYSTEMS 

Coils are hand-wound so that the wire 
can be inspected for imperfections. 

Specimens being subjected to ambient 
stresses (cold shock) 

The components of a GPM 

Specimens being subjected to thermal 
stresses (heat aging) 

Specimens being subjected to ambient 
stresses (condensation) 

General Purpose Model (GPM) 
Used to evaluate several insulating materials 

for use in an end product. A GPM can be build 
to evaluate up to 18 materials in a single 

system. 
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COMPONENT COMPATIBILITY 
TESTING 

Sealed Tube Compatibility Testing 
UL 1446 Section 14 

ASTM D-5642 

Compatibility testing is done to evaluate the interaction of different chemistries with each 
other. The purpose is to determine whether a new material can be added to an already 
established system. 

Materials are placed in a 
drying oven to remove any 

moisture before they are 
loaded into the tubes for 

thermal aging. 

After thermal aging is 
complete the twisted pairs are 
tested to determine whether a 

chemical reaction caused 
decomposition of the wire 

enamel coating. 

Twisted pairs are tested on the 
Beckmann, which has a maxi-

mum voltage of 50 kV. 

A wide variety of materials 
can be tested for compatibility 

in a sealed tube test. 

A sealed tube before and after 
thermal aging. 
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COMPONENT COMPATIBILITY 
TESTING 

Oil and 
Refrigerant 

Compatibility 
Testing 

ASTM D-3455 

Oil and refrigerant 
compatibility tests are 
designed to identify any 
potential problems between 
the materials used in the 
construction of a 
transformer or compressor 
and the oil and/or 
refrigerant. Testing is 
conducted on both the oil 
and the specimen(s). 

Soap and 
Detergent 

Compatibility 
UL 749 

Environmental 
Compatibility 

IEEE 1043 

Form wound insulated coils 
are submersed in different 
solutions and are energized 
for extended periods of 
time. The test is designed to 
determine if the insulation 
and processing methods 
used for the coils can 
withstand the harsh 
environments that the end 
products are subjected to. 

Detergent compatibility 
tests are designed to 
determine any adverse 
effects resulting from long 
term exposure of 
dishwasher or laundry 
detergent to materials in 
dishwashers and washing 
machines. 



248 Hughes Lane • St. Charles MO 63301, U.S.A. • Ph. (636) 949-5835 • Fax (636) 723-5835 • www.ELTEKlabs.com    v 14.04 

THERMAL AGING ROOM 

ELTEK Laboratories has 50 thermal aging ovens 
that are capable of both Type-1 and Type-2 

ELTEK Laboratories also has large-
capacity Type-1 ovens to accommodate 
oversized specimens. These ovens operate 
between 50°C and 300°C. 

ELTEK Laboratories employs a computer monitoring system 
that takes a reading on each oven at 5-minute intervals and 
stores the data on a separate spreadsheet. Calibrations are 
performed in accordance with ASTM and UL standards. 
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