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DlEll'IlaLlf Vibration problems during grinding

Influence on the surface quality

Dressing conditions

Dresser type, overlap, speed, feed, infeed,
stability

Process parameters
Speed, feed, synchronous or counter-rotation

Wheel / spindle kinematics / balance

Spindle concentricity, tilting of the spindle axis,
balance of the grinding wheel

Static stiffness

Tool deflection due to the static part of the
cutting force

Dynamic flexibility / resonance

Chatter vibrations due to structural weakpoints
(natural vibrations)

External vibration sources
Motors / aggregates / traffic

Other errors
Control / special cases

Waviness / facets on grinding wheels - surface examples of vibration problems

Characteristics of the grinding process:
Dressing process can be unstable (vibrations)

Slow build-up of chatter vibrations within the
number of passes

Extreme amplification of the vibration up to the
breakage of the wheel structure or overheating is
possible

Waviness is possible on the workpiece
and/or on the grinding wheel

Waviness on the grinding wheel appear only as
bright / dark areas.

Waviness on the workpiece sometimes very low
(below roughness). Chatter marks often only
visible (short wave) or only measurable (long
wave)

Various causes on the tool, workpiece, machine
or process side
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u)=[gl=N|g Analysis and recommendation of improvement measures

Examples of chatter surfaces:
Images of different chatter problems help to classify your surface problem

The following examples show surface patterns of complex vibration problems. The
N interpretation and solution of these problems belongs to our specialties.
Examples of other processes (milling / drilling / turning / grinding) can be found at:

Operational V|brat|on an I
Our solution:

Competence - More than 15 years of experience in machining error analysis

Fast problem analysis - short-term problem investigations worldwide on your
machine

Independent measurements — metrological vibration, stiffness and modal
analyzes to help manufacturing companies to avoid vibration problems

Well-founded recommendations - Computationally verified suggestions for
optimizing the stiffness and damping of critical process-machine combinations

Our company: Your personal contact:
planlauf GmbH Dr.-Ing. Severin Hannig
Gereonstr. 1 Tel.: +49 (0) 2461 / 3169565
52428 Juelich E-Mail: s.hannig@planlauf.com

www.planlauf.com

Modal analysis
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Surface examples
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DlEll'IlaLlf Chatter marks during external cylindrical grinding

Picture 1

Bright/dark fields on a grinding
wheel for the fine machining of
profile rail guides

Picture 2

Slight waviness on the grinding
wheel

Picture 1

Picture 2
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DlEII'IlEILlf Chatter marks during external cylindrical grinding

Picture 1

Picture 3

Waviness / facets on grinding wheels - surface examples of vibration problems

Picture 2

Picture 1

= Very flat waviness (thread
pattern) on the grinding wheel

Picture 2

= Waviness on the regulating wheel
of a centerless grinding machine

Picture 3

= Waviness on the grinding wheel
pack of a centerless grinding
machine

6
© planlauf GmbH



	Foliennummer 1
	Vibration problems during grinding 
	Analysis and recommendation of improvement measures 
	Surface examples
	Chatter marks during external cylindrical grinding 
	Chatter marks during external cylindrical grinding 

