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Maximator's New End-of-Line (EOL) High-Pressure System for CNG and H, Composite Tanks

Safe Validation of CNG / H, Components

Compared with liquid fuels, natural gas is a cost-efficient and more environmentally
friendly propulsion option. Motor vehicles powered by natural gas or hydrogen
require special fuel tanks that need to be light, but simultaneously extremely strong,
because the gas they contain is subject to high pressure. In order to be able to ensure
that such tanks operate safely, manufacturers need to test them in terms of pressure
resistance and leak-tightness. For one such manufacturer, Maximator GmbH in
Nordhausen, Germany has developed a special pressure testing system, the world's

first process-optimized end-of-line test stand for large-volume composite tanks.

The company, one of the leading suppliers of systems and components for high-pressure
technology, has equipped the system designed for series pressure testing of type IV
composite tanks with a number of special features, such that it can be called the world's
first process-optimized end-of-line system for this application area. The systems point of
use is at the end of a production line (EOL — end of line), its task being the 100% testing
of vehicle tanks made of plastic with CFRP/GFRP casing in accordance with the
specifications set out in ECE R110 for compressed natural gas (CNG)-powered vehicles.
The system can accept large-volume tanks up to 1.4m in length and test them at a
pressure of up to 350 bar in one work cycle. The system could also be converted with few
specific modifications for the hydrogen field and hence testing in accordance with
EC79/2009 for hydrogen-powered (H,) vehicles.

Optimized process, reproducible pressure curve

The test procedure is process-optimized, which is expressed in very short clock times. All
the operator needs to do is place the tanks in a holding fixture, push this fixture into the
test chamber, start the test program and remove the tanks again after the test. The

progress of the test can be tracked through panes made of safety glass. In the test



chamber, the tanks are automatically arranged for each of the cycles that follow one
another — filling of the test fluid water, pressurization, and strength as well as leak-
tightness test, draining and drying — such that they proceed at high speed. The pressure
intensifier, equipped with a special control developed by our engineering team in-house,
enables highly reproducible pressure generation. The deviation of the actual pressure

value from the target value is less than 1%.

High-tech tanks

The system is intended for testing composite tanks, i.e. tanks that are composed of
several materials. In the present case, the tanks are made of plastic enveloped and
reinforced by several layers of carbon fibers. Components made of composites are
extremely strong with a relatively low own weight and are therefore mainly used in
aerospace technology, but also increasingly in motor vehicle technology; in fact,
anywhere where high strength needs to be combined with low weight. This requirement
can be found in virtually all modern structural lightweight applications, an example of
which is provided by tanks for vehicles propelled with natural gas or hydrogen. For
example, municipal transport services are increasingly replacing diesel-powered buses by
those propelled with natural gas, as this drastically reduces the particulate emissions
typical of diesel drives.

Since as much gas as possible should be stored, it is added to the tanks in compressed
form, which means that they are subject to high internal pressure. In the first case (CNG),
this pressure is up to 260 bar, while in the second case (H,) it is up to 700 bar. Compared
with steel tanks, the stand-out feature of composite tanks is, as already mentioned, their
relatively low weight; they are also highly resistant to environmental influences and never

rust.

Tank testing as a service

Maximator also operates a state-of the-art laboratory at its head office in Nordhausen,
Germany, where it not only carries out its own development activities, but also a wide
range of tests as a service. The technical equipment has recently been enhanced, which
means that tests on large-volume composite components (up to 500 litres capacity and
4m long) can now also be conducted. It is possible, while testing a tank, to record its
expansion behaviour in longitudinal and circumferential direction to accuracies of 0.1 mm
using laser-optical expansion measurement. In the case of burst tests, tank failures can
be recorded with the use of high-speed cameras to help determine failure modes. In
addition, the new test stand in the Nordhausen service centre enables composite tanks to
be placed under mechanical load (torsion and bending) in burst or pressure load change
tests. This gives rise to informative insights into the burst behaviour of test specimens,
which is advantageous to component assessment and helps to reduce development

times. The test opportunities are likely to be of particular interest to companies in the



automotive, general mechanical engineering and energy technology (CNG, H,) fields, as

well as processors of composites and companies in the aerospace industry.
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Inserting a tank into the test chamber



About Maximator GmbH

Maximator GmbH is one of the leading suppliers in the high pressure and test technology, hydraulics
and pneumatics sector. Its employees develop, design, manufacture and sell products that are used in
industrial systems across the world. The company manufactures, among other things, systems for gas
and water-assisted moulding applications, gas dosing stations, high-pressure pulse test systems, burst
pressure test stands, leak test systems, autofrettage systems as well as high-pressure pumps and
high-pressure compressors, hydraulic units and compressor stations, valves, fittings and tubing.
Maximator's long-standing experience in the project business for test and production systems makes it
a valuable partner for the automotive industry, general mechanical engineering, the chemical and

petrochemical industries as well as the oil and gas industry.

With its test labs MAXIFES (Germany), MAXIMATOR Costumer Center (China) and MAXIMATOR
Test, LLC (USA), Maximator provides innovative and cost-efficient services to help you solve your

high-pressure test tasks.



