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Specialized & Custom Testing
Specialized/Custom Tests Designed Specific to your Process Needs



Specialized & Custom Testing

Specialized Flammability Tests

The flammability properties found in the Material Safety Data Sheets 
[MSDS] are generally determined in air at atmospheric pressure and 
at “room temperature”. If the process conditions are such that the 
chemicals are subjected to low and high conditions of temperature 
and pressure as compared to ambient/atmospheric conditions and/
or other oxidant atmospheres compared to air, then the flammability 
properties of the chemicals are often affected. In such cases, the 
limited data on fire and explosion properties found in the MSDS’s 
are of little use. Very limited data on the flammability properties of 
chemicals or chemical mixtures at low and high temperatures and 
pressures are currently available. In such cases, the flammability 
properties of chemicals must be experimentally determined at the 
representative process conditions through specialized testing.

We conduct flammability testing to recognized national and 
international test standards. Specialized flammability tests can also 
be designed specific to your process needs. The flammability tests 
include, but not limited to:
> Flash Point or Lower Temperature Limit of Flammability (LTL)
> Lower and Upper Flammable Limits (LFL/UFL)
> Auto-Ignition Temperature (AIT)
> Limiting Oxygen Concentration (LOC)
> Minimum Ignition Energy (MIE)
> Maximum Explosion Pressure (Pmax), and Rate of Pressure Rise 

(dP/dt)max or Kst

> Flammability of Aerosols
> Flame Speed Measurements
> Flammability of Solids
> Other Custom Designed Flammability Tests per Clients Needs

Explosive, Propellant and Pyrotechnic Tests
including UN/DOT testing

Transport of explosives in the United States requires Competent 
Authority Approval by an authorized agency. Companies must use a 
DOT-approved laboratory witness for these tests. We are an  approved 
test agency authorized by the U.S. Department of Transportation 
(DOT) to test and examine explosives and potentially explosive 
substances and recommend the proper shipping classification, 
description, and compatibility group.

Tests that are used to determine if a product or a substance is a 
potential explosive are listed in table 1. Please note that the tests are 
not exhaustive nor the numbering of test series 1 to 4 relates to the 
sequence of testing.

We possess extensive facilities and test equipment for conducting 
standard UN testing on all hazard classes (except Class 7, Radioactive 
Materials). The nine hazard classes per UNDOT include:
> Class 1 - Explosives
> Class 2 - Flammable Gases
> Class 3 - Flammable and Combustible Liquids
> Class 4 - Flammable Solids
> Class 5 - Oxidizers
> Class 6 - Poisonous Materials
> Class 7 - Radioactive Materials
> Class 8 - Corrosive Materials
> Class 9 - Miscellaneous Hazardous Materials

Specialized & Custom Tests
Other Specialized Tests

Apart from custom flammability and explosives testing, other 
specialized tests, both large and small, may be required to 
understand the physical and chemical nature of materials, 
equipment, and processes at extreme conditions. Special/custom 
tests may have to be developed in order to generate the needed 
safety data for a low-risk operation.

Some of the special/custom tests conducted by Chilworth under 
exotic conditions include, but are not limited to:

> Thermal Stability Tests
> Electrostatic Test
> Explosibility Tests
> Corrosion Tests
> High Voltage Flash-Over Test
> Mechanical Integrity Test
> Department of Transportation Tests
> Chemical Reactor Safety Testing
> Pilot Plant Safety Validation
> Large Scale Burn and Fire Tests
> Large Scale Dust Explosion Tests

Test Series Test Comment

Test 1(a) UN gap
A shock test with defined booster and confinement to determine the ability of a substance to propagate a 
detonation

Test 1(b) Koenen A test to determine the effect of heating under confinement 

Test 1(c)(i) Time/Pressure A test to determine the effect of ignition under confinement

Test 2(a) UN gap A shock test with defined initiation system and confinement to determine sensitivity to shock

Test 2(b) Koenen A test to determine the effect of heating under confinement under less stringent condition compared to Series 1

Test 2(c)(i) Time/Pressure A test to determine the effect of ignition under confinement under less stringent condition compared to Series 1

Test 3(a)(ii) BAM Fall Hammer A falling weight test to determine sensitiveness to impact

Test 3(b)(i) BAM friction A friction test to determine sensitiveness to friction

Test 3(c) Thermal Stability Test An elevated temperature test to determine thermal stability

Test 3(d) Small Scale Burning An ignition test to determine the response of a substance to fire

Test 4(a) Thermal Stability A thermal stability test for packaged and unpackaged articles

Test 4(b)(i) Steel Tube Drop A test to determine the hazard from dropping

Table 1. Tests used to determine if a product or a substance is a potential explosive
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Large scale testing of “reactive chemicals” and other large custom set-
ups that cannot be conducted or constructed in our “blast cells” due 
to physical and regulatory restraints can be conducted in our large-
scale test facility, about 90 miles from Chicago, Illinois. The test site 
is 100  plus acres in size and is staffed by personnel with extensive 
experience in designing and conducting large-scale materials and 
systems testing and analysis.

Several buildings on the test site house a variety of processing 
equipment for formulating, mixing, screening, pressing, and melting 
of energetic materials. The test facility also has a number of testing 
areas that are used for the safety evaluation of energetic material and 
processes, and specialized equipment.

The different types of test areas include:
> A 400-foot ballistic range
> Firing bunker
> 10-foot diameter by 10-footdeep underwater tank
> Open air blast test (TNT Equivalence) site up to 30 pounds
> Fast-cook-off test facility up to 450 pounds
> Underground propagation test area
> Self-Acceleration Decomposition Test Facility
> A 12-meter drop tower area
> Slow cook-off test area

Based on the project necessity, Chilworth can construct equipment 
to facilitate special testing.

Small scale testing can produce screening-level results, and can 
be conducted, for most materials, in standard laboratory facilities. 
However, as the experimental sample size increases or the experiment 
needs to be conducted under adverse conditions (high pressure and 
temperature), standard facilities will often prove less than adequate. 
National and international standards specify that experiments with 
TNT explosion potential exceeding 1.0 gram should not be carried 
out in routine laboratory hoods and that those exceeding 2.0 grams 
TNT-equivalent should only be conducted in specialized, explosion-
protected facilities.

Studies to determine the flammability properties and reaction 
kinetics of so-called “reactive chemicals” or other custom tests which 
have the potential to produced unexpected energetic events must 
take place in experimental facilities that are adequately protected. 
These tests can result in the explosive failure of test equipment and 
threaten technicians and test facilities.

Our new testing and research facilities include three “blast cells” for 
the study/testing of energetic systems. The cells are equipped with 
electricity and gas as well as the capability to monitor the system 
control parameters from a safe control room area. Blast and missile 
resistant widows allow direct observation of the experiment. The 

Small Scale Test and Research Facility

Large Scale Test Facility

largest cell measures approximately 10’ x 11’ x 9’h. The four walls and 
the floor are reinforced to protect technicians should the unexpected 
occur. The vent panel on the ceiling is designed to relieve explosion 
over-pressure and direct missiles to a safe area. Access to each cell is 
through a blast resistant steel door.

Chilworth has state-of-the-art custom testing facilities in North America. Our testing group includes Doctorate and Graduate Engineers in several 
fields, Chemists and Physicists, and experienced Technicians. Our years of experience and knowledge in conducting specialized/custom testing are 
second to none. We can reach within our global organization to tap into the wealth of experience and knowledge on a wide variety of process safety 
subjects.  This makes us unique in successfully designing and obtaining the safety data that is required for safe operation of your process.

Our Testing Team

Our clients are constantly pushing the boundaries of science - developing new products, equipment, and technologies, and conceptualizing 
processes using new materials and extreme conditions. Therefore, it often becomes critical to obtain data under the actual process conditions. 
Special/custom tests have to be designed in order to generate data that would be needed to assess the safety and performance of new products, 
materials, technologies, and processes.
We have designed, fabricated, set-up, verified and conducted numerous custom tests on various chemicals and equipment to generate safety data 
needed or requested by our clients.

Specialized & Custom Testing

> France : info-fr@chilworthglobal.com
> Netherlands : process-safety@dekra.com
> India : info-in@chilworthglobal.com
> Italy : info-it@chilworthglobal.com

> Spain : info-es@chilworthglobal.com
> UK : info-uk@chilworthglobal.com
> USA : safety-usa@chilworthglobal.com

To contact us:

Established in 1986, the former Chilworth now forms the backbone of process safety within the DEKRA Group. Integrated within the DEKRA 
Industrial business unit, it offers a vast range of process safety services to most of the major companies including chemical, agro-chemical, 
pharmaceutical, food-processing and oil industries. Our range of services includes:
> Laboratory testing: dust explosion, gas and vapor flammability, thermal stability, electrostatic, chemical runaway reactions, regulatory testing 

(REACH, etc.)
> Consulting and training in all areas of process safety: management, culture, audits, risk analyses (HAZOP etc.), accident investigation, 

functional safety, emergency relief systems, compliance to process safety regulations (SEVESO/ATEX/OSHA) and beyond.

Today our worldwide representation means we can provide our expertise locally to our clients wherever they are and also offer the best of the 
DEKRA services in testing, inspection and certification.

For further information, please visit: www.chilworthglobal.com

Chilworth, the Backbone of Process Safety within DEKRA
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DEKRA Process Safety
Chilworth

> China DEKRA China www.chilworth.cn
> France Chilworth France SAS www.chilworth.fr
> India Chilworth Technology Private Ltd. www.chilworth.co.in
> Italy Chilworth Vassallo S.r.l. www.chilworth.it
> Netherlands Chilworth The Netherlands www.chilworth.nl
> Spain Chilworth Amalthea S.L. www.chilworth.es
> Sweden DEKRA Insight AB www.chilworth.se
> UK Chilworth Technology Ltd. www.chilworth.co.uk
> USA Chilworth Technology Inc. www.chilworth.com
  Safety Consulting Engineers Inc. www.sceinc.com


