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1.0 Technical Data 

 
1.1 Technical data of sled test unit 
 
Manufacturer:  ..................................................................... Shanghai Zergs Automation 

Technology Co., Ltd. 

No.1285 FuJin Road BaoShan 
Shanghai China 

Year built:  ...........................................................................  2018 

Type:  ...................................................................................  ZTATS-5000J 

Serial Number: .....................................................................  ZT18121001 

External dimensions overall: 

Wide: ......................................................................... 7,800 mm 

Height: ....................................................................... 4,250 mm 

Depth: ....................................................................... 1,974 mm 

Operating voltage: ............................................................... 3L, PE 380 V 

Frequency: ........................................................................... 50 Hz 

Total power input: ................................................................ approx. < 10 kVA 

Nominal operating current:  ................................................. < 15 A 

Control Voltage:  .................................................................. 24 V DC 

Compressed air supply: ....................................................... 6 bar, grease-free 

Pulling device: ..................................................................... decelerated cable winch 

Drive gear:  .......................................................................... electromechanical 

Sledge guiding: .................................................................... welded precision steel structure 

Total weight of installation: .................................................. about 8,000 kg 

 

1.2 Impact Sledge 

 

Mass of crash skid: .............................................................. 300 kg 

Maximum crash skid extra loading:...................................... 20 kg 

Maximum admissible test energy: ....................................... 5000 Joule 
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1.3 Impact structure 

 
Material: ............................................................................... not specified 

Width:  ................................................................................. > 1,200 mm  

Height:  ................................................................................ > 1,500 mm  

Thickness: ........................................................................... > 100 mm 

Weight:  ............................................................................... not specified 

1.4 Technical Data of test object 

 
Max. Dimensions:  

Width:  ................................................................................. not specified 

Height:  ................................................................................ not specified 

Length: ................................................................................. not specified 
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1.5 Loader Crane 

 

Load-bearing capacity: ........................................................ not specified 

Length of cable: ................................................................... not specified 

Length of jib: ........................................................................ not specified 

Power input of motor: ........................................................... not specified 

2 Unit Appraisal 

This is the initial calibration and certification after the installation of the sled test unit in 
2018. 

The crash test unit is bedded on metal rubber rails, which are connected with bolts. The 
positions are on both end-sides and under the impact structure (under the longitudinal 
beams).  
     

The system is enclosed, the access is via a sliding door 
that is locked if the test rig is ready for the crash test. The 
status of the door is monitored by the operation system of 
the test unit.  
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2.1 Crash Sledge 

The weight of the crash skid at the specification plate of the unit is 300 kg. Additional 
weight up to 20 kg can be fixed to the sledge. The crash plate of the sledge has 7 
perpendicular grooves. The roller bearings are cushioned. 
 

  

2.2 Braking Device 

The braking device is composed of one steel girder, that will lift up after the speed sensors 
measured the speed of the sledge. The crash vehicle will be stopped with two shock 
absorbers. 
 

2.3 Electrical Technology / Speed Sensor 

The unit control cabinet is mounted in such a way that the 
operator has a good overview over the unit. The central 
control elements of the control cabinet are on display for 
setting up the test procedure. 
 
At the display it is implemented that the actual weight will 
be displayed and the deformation of the tank measured. 
 
The speed sensor measures the speed with a Hentschel 
precision light barrier actuated by a Ø 20 mm Aluminum 
bar. 
 
The position of the measured speed is adjustable and 
decoupled from the test unit. The speed sensor is working. 
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2.4 Technical data of test object 

Test Tank: ......................................................................................... Nissan L02 D-2 

Filled with glycol, 90 % of volume: .................................................... 35 Liter (38.5 L) 

Testing Temperature after a Cold Test, ~ 4000 joules: ..................... – 38.9°C 
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3.0 Measurement Setup: 

To verify the unit’s suitability, a measuring setup was installed according to PV3539 with 
four acceleration sensors, a speed measuring device, and a weighting device. The 
measurement data was collected with the assistance of a Cronos PL2 universal measuring 
amplifier manufactured by IMC. In the following section, the measuring setup is described 
briefly. 

3.1 Data Collector: 

 

 
 
All physical attributes measured on the unit are collected and saved by an IMC Cronos PL2 
measuring device. The measurement collector secures the collected data and makes it 
available through an interface with a PC or laptop. The data is evaluated using the Famos 
measurement data processing software by IMC.  
 

3.2 Speed measurements 

To measure the sledge 
speed just before it impacts 
the test object (distance  
100 mm), a reference-
measuring system by 
Hentschel is installed in 
addition to the measuring 
technology along the side of 
the unit. 
The reference measuring 
sensor is a fork light barrier 
manufactured by Hentschel. 
A ground steel precision 
shaft with a 20 mm diameter 
is installed on the crash 
vehicle as a measuring profile. The run time of the vehicle through the light barrier before 
and after impact is measured and taken as the measurable quantity.   
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3.3 Accelerometers sensors 

ENDEVCO acceleration sensors are used to collect the acceleration signals. Three sensors 
with a measurement range of up to 30g are arranged on the test stand frame. An 
acceleration sensor with a measuring range of 100g is installed on the crash vehicle with a 
“flying” cable. The sensors are attached in such a way that the acceleration signal is 
collected parallel to the crash plate. The acceleration sensors are displayed in their 
mounted positions as in the following depiction. 

 

 

  

acceleration

sensors 30 g

acceleration sensor

100 g

speed measurement

light barrier



 

 
Postbank Hamburg 

BLZ 200 100 20 

Kto.-Nr. 7 953 207 

IBAN DE40 2001 0020 0007 9532 07 

SWIFT-BICPBNKDEFF 

Amtsgericht Berlin HRB 197082 B 

Geschäftsführer Dipl. Ing. Thomas Stell 

Sitz der Gesellschaft Berlin 

Steuer-Nr. 57/831/03291 

USt-Id-Nr. DE 258835231 

 

Boschweg 10  •  D - 12057 Berlin  •  Fon +49 (0)30 68 97 97 13 
 
 
 

info@hoffmann - industrietechnik.de 

www.hoffmann - industrietechnik.de 

3.3.1 Vehicle accelerometers sensors     

The sensor is connected by a „flying“ cable and mounted directly to the sledge. 
 

  

3.3.2 Accelerometers sensors frame 

The accelerometer sensors are directly mounted to the frame (position described in 3.3) 
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3.4 Weight measurements 

 
The crash skid has not been 
weighted with a weight sensor. The 
wagon is mounted directly to the 
cable of the winch.  
 
The calculated result was 301.2 kg 
inclusive the additional attachments 
for the speed measuring and the 
cable guide for the acceleration 
sensor. The weights of these 
attachments were ~1.2 kg.  
 
The weight of the crash skid will be 
then 301 kg.  
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4 Speed comparative measurements 

The speed measurements had been done with empty fuel tanks before the actual 
certification crash tests. According to PV3539, the speed has to be measured 100 mm in 
front of the tank.  
 

 
Table  speed comparative measurement 

 
 

 
Graph speed comparative measurement 
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The test measurements showed that the elapsed time measured with the test unit and the 
Cronos PL with the light barrier is varying between 0.2% to +1.3%. The deviation in the 
value of 3700 J is acceptable. All deviations (incl. additional try at 3700 J) are in the 
required tolerance of ± 1.2%. 

Conclusion: At the moment the velocity measurement is working well. It is important to 
measure the speed 100 mm in front of the tank. The position of the measurement system 
has to be adjusted according to the dimensions of the fuel tank.  

5.0 Measurements and measuring data 

 
In this section, the data collected with the measuring technology described above is 
evaluated and utilized according to PV3539. The analysis was created by the FAMOS 6.3 
software package from IMC.  

   

For the analysis, a cold test (-38.9 °C) with a tank filled up 90% with glycol, was performed. 
The basic profile of the tank tested is rectangular. The tank was installed in such way, that 
the test was performed on the longer long side. The test object was mounted on the crash 
test unit using stretchable loading straps. The tank lay flush with the crash plate.  
 
Two crash tests have been done (only 2 Fuel tanks available). One of them has 
been calculated. Below you will see the speed and energy for the 2nd recording. 
 
The impact speed was 18.544 km/h (5.151 m/s). The test energy was therefore: 
 

  ²
2

1
VE mwagenprüf   

  Eprüf = 0,5 X 321kg X 5.151 X 5.151   

  Eprüf = 4258.5 J 

   

Below find the required diagrams in respect to VW PV 3569 and BMW QV 16012 
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5.1 Measurement data of the acceleration sensors, filtered, 4000Joule 
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5.2 Graph of speed and path, 4000 Joule 
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5.3 Graph of test stand motion vs. time, 4000 Joule 
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5.4 Graph of test force and test energy vs. time, 4000 Joule 
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5.5 Energy balance, 4000 Joule 
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5.6 Conclusion from the measuring data analyzing 4000 Joule 

  
It has been 2 impacts done with about 4200 Joule. One of this measured data has 
been used for the evaluation. During the second test the fuel tank cracked and the 
measured data could not be used. There have not been done any further tests, 
because the prepared cooled tanks were designed for a maximum energy impact of 
1700 J.  

For the test, the energy share between the impact structure and the sledge was 0.2 %. At 
two of the tests the temperature was under -35°C (-38.9°C). The temperatures were 
measured with an industrial and calibrated thermometer. The tanks were filled with 90% 
glycol.  

 
The mass of the crash vehicle is proofed, the speed comparison is in between ± 1.2% 
deflection and the adsorption is under 1.2%, there by the sledge test unit is in the 
permissible range and can be used as part of the PV 3539 and QV 16 012. 
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6 Anlagen: 

Accreditation Volkswagen 
Calibration certificates 
 
Hersteller Gerät / Typ Ser.-Nr. vom Kal.-Schein Nr. 

IMC  CRONOS-PL-2 120983 20.01.2012 Imc_20120120_120983 

Endevco 7290A-100 27087 16.09.2016 C0907652 

Endevco 7290A-30 27979 16.09.2016 C0907649 

Endevco 7290A-30 27982 16.09.2016 C0907650 

Endevco 7290A-30 27987 16.09.2016 C0907651 

Hentschel Messlichtschranke / 203.1 104/134 22.07.2018  

ME-System Kraftsensor / KD 9363s L786308N-03 23.04.2018 20552859-1 
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