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28.000   
Employees 

worldwide 

Durability Testing BENTELER Engineering 

BENTELER Group 2015 at a Glance 

BENTELER Engineering is part of the BENTELER Group 

with operations around the globe 

Worldwide 

79 
Plants,  

91 
Branches / Trading 

Companies 

F&E at 

32 
Locations in  

18  
Countries 

Branch Offices in 

37  
Countries 

Sales of 

7,556    
billion Euro    

Automotive Steel/Tube Distribution Engineering 
Glass Processing 

Equipment 
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Durability Testing BENTELER Engineering 

Footprint 

The BENTELER Engineering Group comprises 11 locations 

in three countries 

Germany 

 Munich (Headquarter) 

 Paderborn 

 Wolfsburg 

 Cologne 

 Stuttgart 

 Bremen 

 Bremerhaven 

 Hamburg 

 

Sweden 

 Gothenburg 

 Trollhättan 

 

The Netherlands 

 Helmond    
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Durability Testing BENTELER Engineering 

KPIs 2015 

650 employees located in 11 locations create innovative 

engineering solutions for our customers 

Employees Employees 

650 
FTE 

Locations Locations 

11 
In 3 countries 

Revenue Revenue 

60  
million Euro 
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Durability Testing BENTELER Engineering 

History 

From 2012 onwards, all entities operate as  

BENTELER Engineering 

Bremen 

Hamburg 

Bremerhaven 

 

All entities operate as 

2003 

2006 2012 

2 

2 

Acquisition of    
PDE by 

BENTELER 
Automotive 

2007 2009 2011 

2001 

1 

Helmond 

München 

Köln 

Wolfsburg 

Göteborg 

Trollhättan 

Ingolstadt Paderborn Stuttgart 

New brand name 

2016 

Source: BES; 1) established in 1958 as R&D center of DAF; 2) entrepreneurial, local/regional companies  
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Durability Testing BENTELER Engineering 

BENTELER Engineering  

Location Helmond @ Brainport Region 
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Durability Testing BENTELER Engineering 

Competencies / portfolio 

BENTELER Engineering covers all steps in the product 

development process 

Product Development 

 Concept Design 

 Mechanical Design 

 Electrics & Electronics 

 Calculation & Simulation 

 Armoring 

 Prototyping 

 Test & Validation 

 Small Series Production 

Product Development 

 Concept Design 

 Mechanical Design 

 Electrics & Electronics 

 Calculation & Simulation 

 Armoring 

 Prototyping 

 Test & Validation 

 Small Series Production 

Process & Production 

Development 

 Tool, Equipment & 

Fixture Design 

 Automation 

 Manufacturing 

Engineering 

 

Process & Production 

Development 

 Tool, Equipment & 

Fixture Design 

 Automation 

 Manufacturing 

Engineering 

 

Supporting Services 

 Project Management 

 Quality Management 

 Data Management & 

Logistics 

 Production Support 

Supporting Services 

 Project Management 

 Quality Management 

 Data Management & 

Logistics 

 Production Support 

Supplier Development 

 Supplier Evaluation 

 Product Quality 

Assurance 

 Production Efficiency & 

Process Improvements 

 Cost Estimation 

 

 

Supplier Development 

 Supplier Evaluation 

 Product Quality 

Assurance 

 Production Efficiency & 

Process Improvements 

 Cost Estimation 
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General_Presentation_BENTELER_Engineering 

Overview markets / customers 

Proud on customers world wide 

Automotive Public Transport Shipbuilding Industry Commercial vehicles 
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Durability Testing BENTELER Engineering 

Test Centre BENTELER Engineering 

Broad Test Centre for durability testing on  

components, systems and modules 

 Testing and validation of functions and durability 

 Recommendations for product improvement 

 Homologation/certification for vehicles   

and components 

 Conformity Of Production testing 

Customers: OEMs and Tier 1 suppliers world-wide 
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Durability Testing BENTELER Engineering 

Durability Testing 

Fast Facts 

Testing departments: 

 Prototype building 

 Component Testing 

 System Testing 

 

Location Helmond , the Netherlands 

Test facilities 2.500 m2 - 20 skilled testing professionals  

Protobuild shop 2.500m2 - 20 skilled protobuild professionals - 
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Durability Testing BENTELER Engineering 

Durability Testing 

Endurance testing at BENTELER Engineering 

1. Durability Testing in Automotive 1. Durability Testing in Automotive 

2. What are the reasons for testing? 2. What are the reasons for testing? 

3. How are tests performed? 3. How are tests performed? 

4. What’s the correlation to reality? 4. What’s the correlation to reality? 
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Durability Testing BENTELER Engineering 

Durability Testing 

Customer Selection Criteria 

Objective / use 

E
m

o
ti
o
n
a
l 

Driving experience  

Usability and  

ease of operation 

General use  

Economical  

Integral safety  

Environmentally friendly 

Quality 

Connectivity &  

Infotainment 

Image / Design 

DURABILITY 
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Durability Testing BENTELER Engineering 

Durability Testing 

Engine Durability 
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Definition:  

Probability of no product failure  

after a certain operating time 

 in a certain environment 

Durability Testing BENTELER Engineering 

Durability Testing 

Statistical evaluation Reliability 

Steps: 

 Development analyses methods Boole/FMEA 

 Test planning and process (Weibull) 

 Production specification 

 Production check 
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Durability Testing BENTELER Engineering 

Durability Testing 

Reasons for Testing 

Development 

 Verification of design / prototypes 

 Optimization of design 

 Verification of CAD / CAE models 
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Durability Testing BENTELER Engineering 

Durability Testing 

Reasons for Testing 

 

Production 

 Check on production parts (COP/IP) 

 Investigate Field problems 
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Durability Testing BENTELER Engineering 

Durability Testing 

New chassis designs over the years 

Reasons in the past 

 Improve endurance 

 Improve handling/ dynamics 

 Decrease cost price 

Current reasons 

 CO2 reduction 

 Reduction operating costs 

 

 Lightweight design 

 New powertrain concepts 

 Suspension and body 

optimization 

 Improved design 

 New materials 
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Durability Testing BENTELER Engineering 

Test track (OEM) 

 Long time experience > 50 years 

 Known correlation to customer use

  

 

Test rig                

 Stable and reliable test results; excellent A/B comparison 

 Correlation to the test track is a challenge 

 

 

 

 

Public road by customer(s) 

 High risks due to late failures 

 Unknown effects of misuse   

 

 

Lead time ≤ 6 months  Lead time ≤ 6 months  

Lead time < 1 week Lead time < 1 week 

Lead time ≥ 2 months Lead time ≥ 2 months 

Lead time > 6 years Lead time > 6 years 

CAE tools    

 Fast improvement steps possible  

 Correlation with test track (and test results) is a challenge 

 

 

 

Durability Testing 

Testing possibilities / overview 
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Durability Testing BENTELER Engineering 

Durability Testing 

Component testing @ Benteler 

Capable to carry out tests on: 

 Chassis 

 Suspension 

 Complete vehicle 

 Components 

 Body parts / Body in white 

 Closures 

 Engine / gearbox mounts 

Specialised on Durability (fatigue) and Strength testing  
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Durability Testing BENTELER Engineering 

Durability Testing 

Component testing @ Benteler 

Competencies: 

 (Road load) data acquisition 

 Instrumentation with 

WFT/Strain gauge/ LVDT’s etc 

 Test rig build (standard system) 

 Defining test procedures 

 Iteration 

 Running test/ Daily checks 

 Iteration/ Status reporting 

 Result evaluation 

Verification tests: Test rig design 

Load definition: 

Reporting: 

Specialised on Durability (fatigue) and Strength testing  
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Durability Testing BENTELER Engineering 

Durability Testing 

Work flow (Sinusoidal or real time tests) 

RESPONSE DATA 

RECORDING DATA 

 ROAD LOAD DATA 

Statistical data check 
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Durability Testing BENTELER Engineering 

Durability Testing 

RLD -  Wheel Force Transducers 6DOF (WFT) 

 Aluminium(2x) 

 MTS Swift 30A 

 Fx +/- 25 kN     

 Fy +/- 20 kN   

 Fz +/- 25 kN  

 Mx +/- 3,5 kN·m 

 My +/- 4,5 kN·m 

 Mz +/- 3,5 kN·m 

    Angle  0 - 360º  

    Weight 4,5 kg  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Performance Accuracy   

 Nonlinearity: 1,0% Full Scale 

 Hysteresis:  ≤ 0,5% Full Scale 

 Modulation ≤ 3,0% Full Scale 

 Cross talk 1,5% Full Scale 

 Titanium(2x) 

 MTS Swift 30T 

 +/- 45 kN   

 +/- 35 kN 

 +/- 45 kN 

 +/-  8  kN·m 

 +/- 11 kN·m 

 +/-  8  kN·m 

     0 - 360º 

     6,8 kg 

 

 
 

Transducer interface  

 I/O Analog  Analog 

 Output:  +/- 10 V   +/- 10 V 

 Delay: 12μs  12μs 

 



   Confidential 

 © BENTELER Engineering | Page 23 
Durability Testing BENTELER Engineering 

Durability Testing 

RLD - Other transducers 

Displacement transducers 

  Potentiometric     

  Inductive 

   

Acceleration transducers 

  Charge based    

  Straingauge based 

 

Strain gauge applications 

  Full and half bridge applications   

  Three and 4 wire applications 
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Durability Testing BENTELER Engineering 

Durability Testing 

Work flow (Sinusoidal or real time tests) 

RESPONSE DATA 

BLOCK/ SINUS 

TEST 

TEST KIND 

DETERMINATION 
RECORDING DATA 

REAL TIME 

SIGNAL TEST 

MEASURE 

STRAINS ON RIG 

CALC. FOR TEST 

LOAD(S) 

LOAD CASCADE 

 ROAD LOAD DATA 

WÖHLER 
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Durability Testing BENTELER Engineering 

Durability Testing 

Wöhler Curve 

August Wöhler  

22 June 1819 - 21 March 1914  
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Durability Testing BENTELER Engineering 

Durability Testing 

Damage calculation 
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Durability Testing BENTELER Engineering 

Durability Testing 

Block test/ Sinus test damage calculation 

 

Original Non-Damaging Bins
User-Selected 

Bins

User-Specified 

Life
Final

934 850 7 7 1950388

3797800 2107400 981625 981625 975194

2,5099E+02 2,5099E+02 2,5099E+02 2,5099E+02 7,5648E+01

3,9842E-03 3,9842E-03 3,9843E-03 3,9843E-03 1,3219E-02

Damage

Cycles

Reversals

Summary

Administrator

5-6-2012 15:05

Inputs & Outputs

DEMO 100% Test_rnf_bcg

DEMO 100% Test_rnf[Analyze:BLOCK 

GEN:DataSet1]
Range-Mean

1

Fy_Tire_Contact_pos to out

Edited Histogram

Block Cycle Generator Summary Report

Mean Bin Size

Input Histogram

Generated Profile

DEMO 100% Test_rnf_bcg Resids Closed

0,105084598

Channel Name

0,105084598Range Bin Size

Best Case Life (1)

Best Case Damage (1)

Populated Bins

0

Histogram Class Rainflow CyclesInputs

Outputs

Note 1: Determined by ''Iteration Mode''

Input Histogram - Cycles = 3797800 Input Histogram - Life = 3,98422E-003

Input Histogram

Histogram Structural Type

Channel No.

Cycles

Life

Edited Histogram - Cycles = 981625 Edited Histogram - Life = 3,98427E-003

Generated Profile

k5_2.51E1_kN

1

3

TRUE TRUE FALSE

Outputs

2,5099E+02 N/A

100,00 N/A

N/A 6 -1 14709 N/A

4 -1 20579

2,5099E+02 2 -1 895654 N/A

100,00 2 -2 10642 N/A

11,11 3 -4 4935 N/A

2 1 33610

2 -4 1496

N/A N/A N/A

N/A N/A N/A

N/A N/A N/A

Damage Parameters Output Generation

Block Cycle Generator Summary Report
5-6-2012 15:05

Administrator

Iteration Mode Best Case Damage

Analysis Method Generic Stress Life / Load Life

Strain Units N/A

Peak/Valley Regeneration

Damage Clipping Off

Material Library Name C:\Program Files\MTS Systems\RPC Pro\Master\material.libr

N/AFill Shape

N/A

N/A

N/A

Material Name

Scale Factor

Notch Factor

Reorder Type

Random Seed

Time/Rate Units

Non-Damaging Bins User-Selected Bins User-Specified Life

Range Mean

Requested Tolerance [%] (2) Requested Tolerance [%] (2)

Outputs Outputs

Damage To Retain [%] (1) Life (Repeats) [%] (1)
Cycles

Achieved Tolerance [%] (2) Achieved Tolerance [%] (2)

Damage Retained Achieved Life

Damage Retained [%] (1) Achieved Life [%] (1)

Note 1: % of ''Initial Damage'' Note 1: % of ''Initial Life''

Note 2: % of ''Damage To Retain'' Note 2: % of ''Life (Repeats)''

Time Base

Rainflow Regeneration

N/A

N/A

Damage To Retain

Executed Executed

Inputs

Life (Repeats)

Executed

Inputs

N/A

Start/End Level

Segment Time

Inputs

Generation Mode

Number of Passes 1

Decreasing Damage

Segment Rate N/A

Output Mode Peak/Valley Sequence

Sample Rate

N/A

Original Non-Damaging Bins
User-Selected 

Bins

User-Specified 

Life
Final

934 850 850 850 4154298

3797800 2107400 2107400 2107400 2077149

2,5099E+02 2,5099E+02 2,5099E+02 2,5099E+02 1,3598E+02

3,9842E-03 3,9842E-03 3,9842E-03 3,9842E-03 7,3541E-03

Damage

Cycles

Reversals

Summary

Administrator

5-6-2012 15:30

Inputs & Outputs

DEMO 100% Test_rnf_bcg

DEMO 100% Test_rnf[Analyze:BLOCK 

GEN:DataSet1]
Range-Mean

1

Fy_Tire_Contact_pos to out

Edited Histogram

Block Cycle Generator Summary Report

Mean Bin Size

Input Histogram

Generated Profile

DEMO 100% Test_rnf_bcg Resids Closed

0,105084598

Channel Name

0,105084598Range Bin Size

Best Case Life (1)

Best Case Damage (1)

Populated Bins

0

Histogram Class Rainflow CyclesInputs

Outputs

Note 1: Determined by ''Iteration Mode''

Input Histogram - Cycles = 3797800 Input Histogram - Life = 3,98422E-003

Input Histogram

Histogram Structural Type

Channel No.

Cycles

Life

Edited Histogram - Cycles = 2107400 Edited Histogram - Life = 3,98422E-003

Generated Profile
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Hydraulic actuators 
2 100kN / 150mm stroke 

10       50kN / 1x 50, 2x150, 4x250, 1x300, 2x280mm stroke 

4 30kN / 150mm stroke 

20 25kN / 1x50mm, 1x150mm, 18x250mm stroke  

4  15kN / 200mm stroke 

3 10kN / 1x50mm, 2x150mm stroke 

1 5kN / 75mm stroke 

 

Servo controllers  
3  MTS Flextest GT (8ch/6ch/5ch systems) 

3 MTS Flextest60 (8ch/6ch systems) 

2 MTS Flextest IIm (8ch systems) 

1 MTS SE (2ch system) 

1 MTS Flextest IIm for 329 6DOF (14ch system) 

 On all systems MTS Flextest  software 

 

Iteration software  
All MTS RPCpro v4.9 / v4.2 software 

 

Rig build system 
 Standard rig build system available including adapters etc 

Durability Testing BENTELER Engineering 

Durability Testing 

Hydraulic facilities @ Benteler 

Standard rig build system 

MTS Digital controllers 

D:/
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Durability Testing BENTELER Engineering 

Durability Testing 

Work flow (Sinusoidal or real time tests) 

RESPONSE DATA 

BLOCK/ SINUS 

TEST 

TEST KIND 

DETERMINATION 
RECORDING DATA 

REAL TIME 

SIGNAL TEST 

MEASURE 

STRAINS ON RIG 

CALC. FOR TEST 

LOAD(S) 

LOAD CASCADE 

 ROAD LOAD DATA 

SINUSOIDAL / 

BLOCK / LOCATI 

TESTS 

WÖHLER 
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Durability Testing BENTELER Engineering 

Durability Testing 

Servo hydraulic applications 

 Dedicated Tests     

Fuel Rail 

Towbar testrig 

Frame testing 

Axle test rig 

 2-Ax vibration Test
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RESPONSE DATA 

EDITING DATA 

BLOCK/ SINUS 

TEST 

TEST KIND 

DETERMINATION 
RECORDING DATA 

REAL TIME 

SIGNAL TEST 

MEASURE 

STRAINS ON RIG 

CALC. FOR TEST 

LOAD(S) 

LOAD CASCADE 

 ROAD LOAD DATA 

SINUSOIDAL / 

BLOCK / LOCATI 

TESTS 

WÖHLER 

Durability Testing 

Work flow (Sinusoidal or real time tests) 

GENERATING 

SYNTHETIC 

DATA 

VEHICLE DATA 

Mass/dimensions/models 
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Durability Testing BENTELER Engineering 

Durability Testing 

Iteration process for rig control 

 

RPC Pro from MTS 

 Desired/ “soll” signal input 

 Iterative process for Response (output control) 

 Turbo option for Model correction 

 

 

 

EDT  
 

 

 

 

 

 
(Unfiltered edited RLD signal) 

Desired Filter 
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Noise Generation 
(uncorrelated white 

noise with a 
maximum 
frequency) 

Noise Playout 
Real Transfer 

Function [Hreal] 

Noise 

Response 

Calculated Transfer 

Function [H1, H2, 

Hcoh] 

x Gain 

Drive 

DRV_0 

Real Transfer 

Function [Hreal] 

Response 

RSP_0 

MTS TURBO 

Model Correction 

[H1, H2, Hcoh] 

Transfer Function  

[H1, H2, Hcoh] 

x Gain 

New Drive  

DRV_1 

+ 
- 

+ 

+ 

Real Transfer 

Function [Hreal] 

Response 

RSP_1 

MTS RPCpro TURBO 

Used for non linear 

systems 
Systems with dampers,bumpstops etc 

Turbo Corrected 

Transfer Function  

[H1, H2, Hcoh] 

Desired 

r 

Error calc 

DES-

RSP=ERR 

Durability Testing BENTELER Engineering 

Durability Testing 

Iteration Flow chart 



Durability Testing BENTELER Engineering 

Durability Testing 

Flow (Sinusoidal or real time test Works) 

RESPONSE DATA 

EDITING DATA 

DETERMINE 

TRANSFER 

FUNCTIONS 

 

BLOCK/ SINUS 

TEST 

CALCULATING 

FIRST  
DRIVE SIGNALS 

ITERATION 

TEST KIND 

DETERMINATION 
RECORDING DATA 

REAL TIME 

SIGNAL TEST 

MEASURE 

STRAINS ON RIG 

CALC. FOR TEST 

LOAD(S) 

LOAD CASCADE 

  CALC. FINAL DRIVE SIGNALS 

  DEFINE TEST PROGRAM 

  REAL TIME DAMAGE CALC 

(MINER) 
 ROAD LOAD DATA 

SINUSOIDAL / 

BLOCK / LOCATI 

TESTS 

WÖHLER 
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Durability Testing BENTELER Engineering 

Durability Testing 

12 Channel rig (6Dof) 

Vehicle weight:   max. 3500 kg 

Corner weight:    max. 750 kg 

Wheel base:        max. 3000 mm 

Track width:        max. 1700 mm 

Dynamic wheel radius 250 -400 mm 

Detailed specification: 

 
Cylinder type MTS244.21 (50 kN 2x) X  

 MTS244.11 (15 kN 4x) Y/Mz 

 MTS244.20 (31 kN 2x) Y/Mx 

 MTS244.23 (156 kN 2x) Z 

 MTS244.11 (13.3 kN 2x) My 

 

Max. Load X 22 kN / 390mm / 2 m/s  

Max. Load Y 26 kN / 260mm / 2 m/s  

Max. Load Z 63 kN / 380mm / 7 m/s/ 39g(750/50kg) 

 

Braking mom.    My4 kNm/ 35°/ 550°/s  

Steer mom.  Mz.3.8 kNm/16°/ 400°/s  

Camber mom.    Mx7 kNm  / 16°/ 400°/s 

Add control  for 13th actuator 

 

Test site control FlextestIIm V3.5 

 RPCpro V4.9 

 

I/O 28 AI/ 8 AO/ 8 DI/ 8 DO 

Res. Freq. < 0.8Hz in Z; torsion+bend >50Hz 

 (base plate of 90 Tons; 7.2x 5m) 

 

  

Dimension rig wheel-adapter  388 mm 

Excitation Freq.                   0-50 Hz 

Make                   MTS 329 6DOF 

Rig height middle                   1866mm 

Table height                 1370mm - 450mm 

Construction                  2002/2009 
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Durability Testing BENTELER Engineering 

Durability Testing 

2 Axial shaker rig 

 Specimen weight max:  200kg 

 Mounting size:   1150x1150mm 

    Inside size:   920x920/600mm  

Max. Load                       50kN&25kN / 50mm stroke 

Cylinder type                      MTS248.05 50mm  50kN 

MTS208.03F02 50mm  25kN 

Accel.    5g in Z direction at 12Hz 

Max.freq.  80 Hz 

Servo controller                  MTS Flextest GT 1 

Iteration                          RPCpro / RPCIII 

Res. Freq  < 1Hz (base plate 25 tons; 3x3m) 

Temperature  ambient 

Construction              1990x 

Last update   2008 

Detailed specification: 
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Durability Testing BENTELER Engineering 

Durability Testing 

Fuel rail test rig LP/HP 

Detailed specification: 

Max. Pressure   LP=>500 bar (760-1031A-HP8) 

  HP=>700 bar (J634-013) 

Test medium          Oil Shell Tellus S2MA 46 

Test outputs 5/6 

Oil flow spec             Direct:    Max pressure < 190bar: 50l/min 

                Booster: Max press      < 500bar: 27l/min  

Oil compression      Tellus DO46= 0,65%/100bar 

Oil content rig          40cc   0,3cc/100bar 

Test frequency        from 0 and 50Hz depending from  

   specimen content and max pressure 

Test freq calc          (27000/60)/ (max press/100)/ ((spec content+40)*0.01)  

Cooling system       Closed system to water 15°C 

Leak detection Oilbug RedEye 

Servo controller      MOOG-MTC 

Temperature           ambient upto 65 °C 

Construction           2004 

Last update             2015      Specimen weight max.: 20kg 

 Mounting size: 880x470x470mm 
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Durability Testing BENTELER Engineering 

Durability Testing 

Crush rig / Static impact 

  Detailed specification 

 
In house developed hydraulic test rig to perform 

crush tests and static impact tests  

 
Actuator type:  

Hydraudyne 200kN 750mm 

 

Velocity controlled: 

0- 120mm/min 

 

Capacity:  

loads up to 200 kN, displacement up to 750 mm 

 

Barrier dimension: 

1830 x 750mm 

 

Suitable for e.g. test according to FMVSS214 and 

216, body crush tests, steering wheel strength tests, 

bumper crush tests and static impact tests. 
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Durability Testing BENTELER Engineering 

Durability Testing 

High frequency 

 

 

Range of services: 

 Resonance determination 

 Endurance testing 

 Analysis of test results 

 

Equipment: 

 2x V455 Electro dynamic shakers   

 1x V721 Electro dynamic shaker 

 1x V830 Electro dynamic shaker 

 1x ETS MPA409 Electro dynamic shaker 

 1x ETS BT900 Slip table 

 3x M+P Vibpilot controller 

 1x Lms Test.Lab – Sine controller 
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Durability Testing BENTELER Engineering 

 Functional testing for resonance frequencies in operating range 

 Typical endurance testing with noise spectrum 

 Testing in X, Y and Z direction; test time < 1 week  

 

 

 

 

 

 

Durability Testing 

Electro Dynamic Testing 
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Durability Testing BENTELER Engineering 

Durability Testing 

Testing Improvements 

Durability test improvements: 

 

 Shorten test time 

 Improve correlation 

 Improve reproducibility 

 Minimize spread 
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Durability Testing BENTELER Engineering 

Testing 

Climate 

 

 

Range of services:  

 Functional testing at climatic circumstances 

 Thermic lifecycles at a maximum variation speed  

of 1 °C/min  

 Mechanical lifecycle tests at extreme 

temperatures, steady state or temperature cycles  

 

Equipment climate testing: 

  Climatic chamber:  

 -40° - + 80°C  

 30 – 95% RH 

  3 Climatic cup boards: 

 -40° - +150°C  

 25-95% RH 

 10 m3 
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Durability Testing BENTELER Engineering 

Testing 

Conformity of production (cop) 

 

 

Range of services: 

 Airbag deployment tests from -40 to + 80°C 

incl. High speed video recording from 2 directions. 

 COP EG 74/408 static seat tests / dynamic  

head impact test on seats and head restraints. 

 COP on chassis modules/parts 

 COP on industrial and marine engines 

 

Equipment: 

 Airbag deployment test chamber 

 Emissions test laboratory 

 Head restraint & seatback test rigs 

 Hydraulic actuators 
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Durability Testing BENTELER Engineering 

Durability Testing 

Testing Events 

 Netherlands PLOT =  Platform OmgevingsTechnologie  

 Germany   DVM  = Deutscher Verband für Materialforschung und –prüfung 

 England  EIS    = Engineering Integrity Society 

 Expo   Testing Expo Stuttgart 
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Durability Testing 

Questions 
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Durability Testing 

Tour Test Center 
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BENTELER Engineering 

CONTACT DATA 

 

BENTELER  Engineering Services 

Eddy Markovic 

Senior Technical Advisor Testing 

 

Automotive Campus 59 

5708 JZ  Helmond 

The Netherlands 

 

Phone:  +31 492 56 2994 

Mobile:  +31 651 638 585 

 

eddy.markovic@benteler.com 

www.benteler-engineering.com 
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Thank you for your attention! 


