
Replacing Destructive Measurement of HPD

We offer a non-destructive method for the contactless determination of
the hardening depth in metals based on laser-ultrasound. For induction- 
or flame hardened components, with several millimeters of hardening
depth, the imaging of the hardening in large areas of the volume is 
possible non-destructively by scanning the surface. Many of the common
induction hardenable steels have already been tested and are suitable 
for the process.

surface hardening is a common process
used to make heavily stressed parts such as
crankshafts, bearing surfaces or rail wheels
more resistant. a common surface hardening
process is induction hardening, in which the
workpiece is inductively heated and then
quenched, creating a hard layer while the
base material remains in its less hard initial
state. for all common methods of determi-
ning the hardening depth, the components
must be destroyed for analysis. 

samples must be cut at relevant or critical
positions in order to determine the hardening
depth – either by setting hardness indenta -
tions (cf. en 10328 [1]), or optically. 
laser-ultrasound [2] offers a very attractive
alternative. here, ultrasonic waves are gene-
rated and detected by lasers. this enables
very fast, non-contact, coupling agent-free,
high-resolution imaging of the hardened and
unhardened zones through their different 
microstructural properties.
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Facts/Key-Values/
Features & Benefits
� laser-based, non-contact
� no coupling agent necessary
� automatable, high flexibility
� applicable for hPD > 1 mm
� fast measurement at many positions
� applicable for most grades of steel 

Potential Users &
Fields of Application
� Determination of the hPD of 

crankshafts, bearings, metal wheels,
rails, …

� Quality assurance/nDt
� in-situ monitoring of microstructure

evolution during thermal treatment

Status – what do we offer?
� measurements and analysis in 

RecenDt-labs
� Development of methods to solve

your specific problems
� Development of customized 

measurement systems for your lab 
or fab 
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Principle of laser-ultrasound (left). Induction-hardened crankshaft (center, right): Comparison of a micrograph image
on the cut surface with (also directly superimposed in the picture) a non-destructively generated laser-ultrasound
image. 
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