Exploring machining

Tutorial precisions
& vibrations FE!IEFIII:BIFI!II

Step by step, this site will quide you to solutions to your machining issues (including warious technical problems). The site is based an
several methods: "design of experiments” {D.0.E), the kriging interpalation, the computation of statistical significance (Fischer exact test),
"solution tree” analysis.

sélectionnez le
service

timizatinn

Evaluate your production from an
economic viewpoint (service without
additional tests). We determine the best
cutting settings to reduce your production
costs.

Evaluate the productivity of your
machining process and determine the
optimal cutting parameters to increase
your productivity

We guide you step by step to launch any
type of design of experiment to improve
any manufacturing process (grinding,
design of cutting tools, ete.).

Ifyou are hesitating between warious
cutting conditions, we conduct statistical
analyses to detarmine the best one.

the

Ve find the right cutting conditions to
reduce raughness of your parts to a
ririmum.

We find the right machining conditions to
reduce torsion in your pars.

Ly

Y find the right machining conditions ta
prolong the life of your tools.

YWe guide you step by step to determine
the arigin of inaccuracies or signs of
vibration inyour machined pars.

Wie predict neww values and results Select the selrvice
hased on trials you already conducted
randomly and withaut plans.

We find the right machining conditions to
reduce burrs on your parts.
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et démarrez le

Increasing the accuracy and / or reduce the vibrations service

The following factors are frequent sources of inaccuracies of machine tools by chip remaoval:
- thermal deformations of the machine.

- imprecise tool sizes and form.

- runout of the rotation of the tool.

- hending oftools due to cutting forces.

- inaccuracies or deficiencies ofthe technical contral.

- systemns of measurement inaccuracies ofthe position ofthe axes.

The order ofthe list meets (approdimately) the order of impotance of errors under the conditions
more carmmaon ar -normal-. The letter indicates the type of error generated by each source of errar,

The errors of precision of machined parts are of two types:
- farm errors (F).
- dimensional errars (D).

Tao increase the machining accuracy you must identify the source of errars and actto eliminate or
compensate them.
Lsually these operations can be accomplished through a series of operations and tests that will Stal't the Ser\!ice

heindicated in the fallowing pages. Through these operations, usually, we can determine the
factors that are causing errars.

read the info and

Animproved of the accuracy frorm normal is very likely. Cons by their elimination or full
compensation is possible only in certain cases {(depending on the source of inaccuracy).



Whean running circles ar
curves. Path deviation around
45 ° hetween the actual tool
path and the thearetical
trajectory

When running circles or
curves. Path deviation
carrespaondig with the
inversion of the movement of
an axis: a full half of the
circumfarence is shift
compared to the other half

Passes hack and forth are
executed at different levels
width ofthe passes is
different)

Inaccuracies in
correspaondence with
changes of feed rate

Inaccuracies in the execution
of holes when drilling

vous obtenez une

When running circles ar lISte de
curves. Local path deviation problé[‘nes
carrespondig with the

invergion of the movement

of an axis: flat at the

inversions

Fath deviation (hetween the
actual tool path and the
thearetical trajectand when
starting & movement of an
axis.

Sharp carners are cut

Inaccuracies oninclined
surfaces

you get a list of
troubles

Traces ofvibration an the
machined surfaces
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choisissez votre
probleme

choose your
problem




vous obtenez une
liste de
suggestions

ABOUT US INFO MACHINING SERVICES NEWS DEMOS & HELP MY ACCOUNT

Traces of vibration on the
machined surfaces

you get a list of
suggestions

Back to the error's list




Some vibrations are due to forces that vary aver the time
ffarced vibration). In this case the vibration changes its
frequency if the farce that produced it chanages its frequency
(eq vibration forced by the cutting forces when milling. I we
increase the speed of rotation of the spindle, the frequency of
the wibration increases accordingly). Other forces are due to
the combination among forces and elastic elements (selt
excited vibration). In this cage the frequency is fixed and is
related to the stiffness ofthe object and therefore to its
-natural frequency-. Some other vibrations are related to
same parameters ofthe CHC machine. The vibrations are
characterized by their frequency (cycles per second).

The frequency of a vibration can lead to the identification of its
arigin. The frequency of a vibration {a * 13 can he determined
with specific instruments (accelerametars), but genearally it
can also be identified through the traces left by the vibration
on the machined pars: crests and valleys.

To identify the frequency first of all you have to measure the
distance hetween the crests (in mm, or hundredths of 3
millimeter ... etc.) left by ont the machined surface and due to
the vibration. Depending an the type of machining and the
type of vibration, you have to identify the speed with which the
objectwhich left the trace (usually the tool) moved on the
surface from a crest the other (usually the feed rate).

- The division between the distance hetween the crests and
welocity (a * 2) gives the time period ofthe wibration.

- The number of periods that occur in & second give the
frequency in Hz (Feed rate divided by the spacing hetween a
peak, or crest, and the next).

(a* 13- freguently there are several
components in a vibration. They can be
seen as cycles ofvibration not perfectly
regular {may bea you will see small
crests, less visible, between two crests
mare evident. You should take into
account mainly the cyele that is mare
pronounced and more evident; it
corresponds to the largest component
afthe vibration and that should mainky
be eliminated or reduced.

(a * 21 - The measurement units of
distance and time must be consistent,
probably you have to perfarm a
conversion of units (for example: mm
and seconds, for displacements and
also for feed-rate).

le ealutions

lisez les remedes

read the remedy

{2 * 11 - check ifthe vibration frequency changes with the feed rate, or the rotation speed ofthe spindle, ... ar with the other elements.
Fead the chapter concerning this activity.




Bon travail

Good work
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