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Overview

functional tests — long-time tests
component tests — assembly/ system tests
laboratory and rig —  driving tests
tests under intended use — misuse tests, crash simulation
tests with single effect — tests with combined effects
tests using objective criteria — tests using subjective criteria
model tests (small-scale test) — 1:1-tests
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Overview

« Component tests: Fastenings, gaskets, vibration, ageing,...

« System prove: HiL

« Strength: Structural s., service s., corrosion, crash

* Driving tests: Calibration emissions and driving dynamics, bumpy-road

test, high-speed track, summer tour, winter tour

» Validation of statutory acceptance requirements.
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2. Test Facilities
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Damper dynamometer

Test Facilities

1 columns

2 crossbar

3 load cell

4 clevis

5 specimen

6 temperature sensor
/7 emergency stop

8 actuator

9 handle

Sliding crank with scotch yoke
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Damper dynamometer
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Tensile and compression test
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0.2%

Strength and deformation values in tensile test
a with characteristic elastic limit, b with strain limit.
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Vibration Test Rig

Multi axial vibration test rig for exhaust gas system (automotive)
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Vibration Test Rig
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Steering-Gear
Rig
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Brake Test
Rig
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Engine test rig
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Engine test rig
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Motored test rig
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Tyre test rig
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Tyre test rig
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Transmission

test rig
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1 el. machine

2 control system

3 torque flange

4 el. controller (ECU)
5, 7 power absorber

6 unit under test (UUT)
8 rig

9 conditioning unit
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Single-Corner Rig

Test Facilities

1 actuator (ram)

2 load cell

3 wheel dummy

4 calliper substitute
5 body mock up

6 solid bar
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4-post test rig
7-post test rig

Test Facilities

1 hydraulic post (corner)
2 hydraulic post (aerodynamic load)
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Driving
simulator (DIL)
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Torsional chassis
stiffness
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Kinematics & Compliance
(K&C) Measuring Rig
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Crash Tests

Rigld barrier wagen (US):
50 km/sh, 1814 kg

Derformable barrier wagen (US):
80 km/h, 1368 kg

Insurance test derformable barrier (EU):
10 km/h

Roof stamp (US):
onesided 4x vehichie weight
both-sided 3x vehichle weight

nsurance test rigid barrier (EU):
15 kenw/h

Doar Indentation (US):
2x vehichle weight

Rigid Pole 90% (EU):
30 krmv/h

Rigid Pole 75°
(S%% Woman and 50% Man):
32 km/n

Derformable barrier wagen (US):
S0 km/h, 1,500 kg

Insurance test derformable barrier (EU):
10 kmv/h

Insurance test rigid barrier (EU):
15 km/h

Rigid wali 30" angle (US):
40 km/Ih

Rigid Pole 75° (US):
32 km/h

‘Derformable barrier wagen (EU):
58 km/h, 950 kg

Derformable barrier wagen (US):
50 km/h, 1368 kg

Derformable barrier (EU, US):
64 km/h

Rigid Pole (US}:
64 km/h

Rigid wall {US):
56 km/h
Rigid wall (EU):
50 km/h
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Crash Tests
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Head impact test
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Wind tunnel

1 fan 3 turning vanes 5 nozzle 7 collector

2 diffuser 4 anti-turbulence screen 6 test section
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Chassis Dynamometer
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Chassis Dynamometer

Worldwide harmonized Light vehicles Test Procedure (WLTP)
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Driving Test
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3. Test Cell Roles
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Test Cell Roles

TEST CELL ROLES AND THEIR SPECIAL FEATURES

* Hybrid and Electric Vehicle Powertrain Testing

* Batteries and Battery Simulators

 Gearbox and Transmission Test Rigs

e Full Powertrain Test Rigs

* Inclined Engine Test Beds

 Automotive Engine Production Test Cells (Hot Test)
 Automotive Engine Production Cold-Test Stations
 End-of-Line (EOL) Test Station Facility Layout

Test Facilities




4. Example Engine Test Rig

Test Facilities




Engine test rig

power absorber shaft specimen (UUT)

IE i

support Mechanical point of view
(Functional point of view: Overleaf)
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Engine test rig
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Engine test rig

Test Facilities

Engine test bed south of
UAS Graz with AC power
absorber (white)
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