
Testing systems for 
fluid systems and components 
in the aerospace industry
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Testing systems from Poppe + Potthoff Maschinenbau put fluid systems and components 
for aerospace applications through tough trials. In service life tests they are subjected to 
thousands of load cycles. Weak points can thus be identified and eliminated at an early 
stage. In this way, a level of quality is achieved that meets the highest safety require-
ments and strengthens confidence in the technology, which further advances the fasci-
nation for aerospace. 

Flying looks so easy. But the aptitude tests are very 
challenging. Because if you want to get high, you play 
it safe. All components and systems are therefore 
rigorously tested. This applies in particular to the 
components of the hydraulic system, which sets the 
elevator and rudder or the landing gear in motion, or 
the heating and cooling circuits, which ensure that 
nothing gets too cold or overheats.

Hoses, tube lines, tanks and housings of drives, pumps 
and actuators as well as valves, fittings and screwed 
connections are subjected to significantly higher 
stresses in service life tests than in normal operation. 
This ensures that the systems function reliably even in 
extraordinary load situations. The risk buffer increases 
safety for passengers and freight. 

Author: Johannes Montag

For a safe flight
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Test engineering | Hydraulics |  
Thermal management | Life cycle tests | 
Environmental simulation 
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Automated load tests for  
media-carrying components and systems

With the PPM 432 pulse test stand, Poppe + Potthoff 
Maschinenbau offers a powerful system for testing 
cooling elements for the aerospace industry. The  
electronics on board produce a lot of heat which has 
to be dissipated to ensure that the systems function 
reliably. 

The pulse test stand is used to simulate a controlled 
pressure change in different frequencies and pressure 
ranges. 

The system consists of two modules. The supply unit 
houses the pressure intensifiers, cooling and heating 
units and the control system. The actual testing takes 
place in a climate chamber in which the test speci-
mens are tested at a media temperature of -40°F 
(-40°C) to +320°F (+160°C) and varying environmental 
conditions from -58°F (-50°C) to +320°F (+160°C). 

Simultaneously, up to four components can be tested 
independently of each other in the climatic cham-
ber with the PPM 432. The pressure intensifiers are 
designed differently for this purpose: One generates a 
pressure of up to 1000 psi (70 bar), two are designed 
for up to 4000 psi (275 bar) and one for up to 6000 psi 
(414 bar). Aerospace oil is used as the test medium.  

 

Stay cool  
when the pressure rises
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The PPM 432 pulse test bench tests cooling elements 
for the aerospace industry. The pressure changes can 
be performed in different frequencies and pressure 
ranges with a sinusoidal or trapezoidal test curve up 
to 6000 psi (414 bar).  



Performance data
PPM 432 pressure cycle test bench from Poppe + Potthoff Maschinenbau
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Equipped for every test

On the left the supply unit with pressure 
intensifiers, heating and cooling units  
and controls, on the right the spacious  
climate-controlled test chamber  
(1500 x 900 x 900 mm).

Sample pressure curve of the PPM 432: 
trapezoidal curve with pointed pulses. 

The PPM 432 can change the pressure in up to 100 
load steps per minute and sets pulses with a frequency 
of 0.2 Hz to 5 Hz. The test curve is usually controlled 
with a sinusoidal or trapezoidal curve. But also pres-
sure holding tests and individual pressure curves with 
10 points can be performed. Thus, all common test 
standards, such as ISO, UNI, SAE, ARP or MIL, can be 
flexibly fulfilled. 

The test stand is operated via an internal programm-
able logic controller (PLC) and a panel PC directly at 
the machine. The integrated LabView software from 
National Instruments enables efficient data acquisition 
and visualization. All test procedures and data are 
automatically stored by the system and can be expor-
ted to the network for evaluation. 

The open software structure allows additional sensors 
and data to be integrated during the tests. Poppe + 
Potthoff Maschinenbau adapts each system individually 
to the specific needs of the customer and also offers 
numerous testing services, remote maintenance and 
technicians on site. 
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Dynamic test pressure min. 0 psi (0 bar)

Dynamic test pressure max. 1 x 1000 psi (70 bar) 
2 x 4000 psi (275 bar) 
1 x 6000 psi (414 bar)

Curve shape Sine | Trapezoid | Static

Speciality An individual pressure curve with a  
maximum of 10 points can also be set

Frequency 0.2 Hz-5 Hz

Load steps 1-100 per minute

Media temperature min. -40°F (-40°C)

Media temperature max. +320°F (+160°C)

Ambient temperature min. -58°F (-50°C)

Ambient temperature max. +320°F (+160°C)

Ambient alteration speed 1.5 K per minute

Test chamber size W x D x H 1500 x 900 x 900 mm

Test medium aerospace oil

Number of test specimens max. 4 (upon customer request)

Flow rate per test specimen 0-4 l per minute

Performable tests Pulse pressure test  
Pressure holding test

Dimensions and weight Width: ca. 4808 mm 
Depth:  ca. 2369 mm 
Hight:  ca. 2333 mm 
Weight:  ca. 5000 kg
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Rectangular curve shape  
 
ISO 1436 rectangular curve form
IS0 6802 omega - horizontally shifted
ISO 8032 half omega test
ISO S1436
UNI EN ISO 6803 (DIN20024)
UNI EN ISO 6605 
UNI 9540 rectangular curve form
UNI 9539 omega test – SQR curve
SAE J343 rectangular curve form
SAE J1405 (opt.) omega test
 

Peaked curve shape  
 
ISO 6772 peaked curve shape
ARP 603 peaked curve shape
ARP 1383 peaked curve shape
prEN 2624 peaked curve shape
MIL-A-5503E peaked curve shape
MIL DTL 8788D
MIL DTL 13531
 
 
 
 

Pulse curve shape Specifications

Poppe + Potthoff stands for precision. The Group 
develops and produces customer-specific steel tubes, 
common rail subsystems, high-pressure lines, preci-
sion components, drive shafts and couplings as well  
as special machines and test benches. In this way, 
Poppe + Potthoff enables technically demanding 
solutions in the automotive and heavy-duty vehicle 
sector, the marine and aerospace industry, in tool and 
machine construction and other industries. Founded 
in 1928, the family-owned company with headquarters 
and technology center in Werther (Germany) employs 
more than 1,400 people. With subsidiaries and  
long-standing partners, Poppe + Potthoff is active in 
over 50 countries in close proximity to its customers. 

Contact Sales:

Johannes Montag | Head of Sales 
Poppe + Potthoff Maschinenbau GmbH 
An der Helme 26 
99734 Nordhausen | Germany 
Phone: +49 (0)3631 462210-22 
Mobile: +49 (0)171 6711165 
E-mail: johannes.montag@poppe-potthoff.com 
 
www.poppe-potthoff.com

Poppe + Potthoff Maschinenbau develops and manu-
factures equipment for the operational and endurance 
strength testing of media-carrying components and 
systems. The precise and powerful custom machines 
of the specialist for pressure and testing technology 
are used in research, development and production, for 
example in the automotive industry, marine, aerospace 
and other industries. The portfolio includes systems for 
burst pressure and leak testing, pulse testing, automa-
ted measurement and functional testing. The company, 
based in Nordhausen (Germany), is a member of the 
Poppe + Potthoff Group. 

 
Stefan Dreyer, CEO | Johannes Montag, Head of Sales | 
Frank Baudler, CTO 
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PERCENT OF ONE CYCLE
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THE SLOPE OF THIS PORTION OF CURVE.
BETWEEN 10% AND 90% OF PEAK PRESSURE. 
GIVES THE RATE OF RISE. 
RISE RATE TO BE 100.000 - 200.000 PSI/SEC
(1.400.000 - 2.800.000 kPa/SEC)

PEAK PRESSURE TOLERANCE
TO BE +- 4%



Poppe + Potthoff Maschinenbau GmbH 
An der Helme 26 
99734 Nordhausen | Germany 
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