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Parameters such as 
surface finish, 
dimensions, and 

various forms of non-
destructive testing such as 
ultrasonic inspection are 
usually adequate for quality 
control of components. 
However, controlling the 
quality of dynamic systems, 
complex electrical components 
and highly resonant 
components and systems often 
requires more evolved 
methods of testing. This is 
particularly true when the 
satisfactory response of a 
system to an external stimulus 
may be critical in order for it 
to be accepted. Noise and 
vibration measurements are 
often effective tools.

Components such as 
automotive mirrors are 
particularly sensitive to 
external input. The fit of the 
system, or how loose the 
mirror is on the assembly, is 
one of the most important 
criteria. Over a certain 
tolerance, the looseness of the 
mirror assembly will produce 
excessive image distortion in 
driving conditions.

Performing quality 
measurements on production 
samples of mirrors allows 
manufacturers to quickly and 
easily determine if the 
production batch is likely to 
be within tolerance, or needs 
to be further examined. 
Impact testing has proved to 
be an ideal tool for this. The 
user measures an input to the 
system from a force-calibrated 
impact hammer and output 
from a mirror-mounted 

accelerometer. The frequency 
response function can be used 
to determine if the associated 
resonance is within the region 
prescribed for mirrors with 
tight enough tolerance.

Electric motors lend 
themselves to vibration testing 
for quality during the 
production phase. A simple 
spin up of the motor can 
quickly determine many 
defects including noisy 
bearings, wire rub, rotor 
strike, mylar strike, pad drag, 
and rotor cap. Similar success 
has been found with other 
rotating equipment such as 
gears, bearings, and fans. 
These applications benefit 
greatly from the ability to use 
many different criteria and 
complex conditional tests.

The resonance of 
automotive anti-vibration 
components such as engine 
mounts is of particular interest 
to the overall NVH of the 
vehicle. Many manufacturers 
perform 100% production 
testing on these components 

set complex conditional limits 
and failure detection criteria; 
accurate measurements and 
proper frequency domain 
processing; easy-to-use 
interfaces for operators that 
clearly indicate pass/fail 
conditions; the ability to 
automate by communicating 
with external platforms; 
generation of logs or reports; 
and storage of the raw data for 
later analysis and processing.

Advanced features enable 
users to determine limits 
using variation dispersion 
statistics, recalculate or 
relearn limits during testing, 
and perform horizontal axis 
smoothing to reduce the 
effects of frequency and/or 
time domain smearing. It is 
also helpful to have data 
compatibility between 
production test systems and 
systems used for dynamic 
analysis and troubleshooting. ‹
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Quality control testing on 
automotive components
Effective quality control testing for components such as mirrors, 
electric motors, and engine and seat mounts requires systems  
that can fulfill a wide range of criteria
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Manual structural response testing on automotive mirrors using a resonance hammer

to verify the resonance 
frequency prior to supplying 
them for installation.

Basic resonance testing of 
mounts is typically performed 
by attaching a fixture to an 
electrodynamic shaker with 
one or more mounts on the 
fixture, and evaluating the 
resonance of each of the 
mounts using a short sine 
sweep. Software automatically 
detects if the mounts pass or 
fail, and indicates this to the 
user either through a simple 
software interface or by 
triggering an external alarm 
or PLC. As NVH models 
become more sophisticated, 
high-frequency mount testing 
has gained importance, and 
special electrodynamic shaker 
configurations to preload the 
fixture are often used.

Important characteristics of 
a dynamic quality control test 
system include the ability to 

An automated production test being 
carried out on an electric motor
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