Presentation of Filengrene

Filengrene is a CAD/CAM software specific to gearbe aim of this application is to allow a
company - even not specialized in gear manufagurirto design any kind of gear and to
manufacture it with a 5 axis milling machine or seAEDM machine.

Filengrene is a Visual Basic application with diéfet forms (sheets). Each form corresponds to a
specific activity :

- gear design

- wire EDM machining (not presented here)

- end milling

- grinding (not presented here)

- metrology

Gear design

w. Gear definition
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With this form gear can be defined with a set of 21 parameters (in the gear definition frame
[top/left]). Every kind of gear can be defined ugpelical, external/internal, bevel, spiral aneev
non circular gear.

The software then calculates the relative piniom@tposition : centre distance and shaft angle (in
the gear relative position frame [middle/right]).



It also verifies the gear geometrical correctnesbassists the user with the optimization of tharge
design. For example if the chosen parameters giyeaa that presents an interferenitg. €), the
corresponding button becomes red ; a click onlihtson explains the problem and helps the user to
solve it. More details can be obtained (calculatatlies of different criteria : backlash, contact
ratio, specific sliding...) when the user clicks e tDetails” button.
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If material data of the gear and torque are givantl{fe dynamic data frame [bottom/left]), the

software also estimates the root stress and th@aaopressure (in the gear dynamic verification
frame [bottom]). More details can be obtained (coeapion stress, bending stress, deflections,
contact pressure evolution graph, static transoms&rror graph) when the user clicks on the
“Details” button.

The gear can then be visualized by clicking on“@i@ view” or “3D view” button. This button
opens a Cosmoplayer windoyig; 3) and the gear can be inspected (rotations, zoorand)
animated (gearing motion).
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End milling

This form allows to define a rough and a finishlimg operation with a given end mill.
The mill geometry is given with 3 parameters (tdi@meter, nose radius and taper angle). This tool
is drawn in red on the graphic [right] and the pmtooth is drawn in bludi{ 4).

Rough operation

The rough operation allows to clear out the spasvéen 2 teeth. Different strategies (single,
ramp, pocket) the stepover and the number of passebe chosen.

Finish operation

This operation gives the geometry and the surfagdity to the tooth. The tool makes a given
number of passes. For each pass the tool is positiso that its flank is always tangent to thehtoot
surface {ig. 5 and fig. 6). Several parameters (type, number of passest pomber, tilt angle...)
can be used to adapt the operation to the requsstéte quality.
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Allowances

Several types of allowances (uniform, involute anowg, interpolation) make it possible to do

every kind of correction of the spline geometry @timize STE). Width crowning can also be
defined.

Visualization

The milling operation can then be visualized bglkihg on the “3D” button. This button opens a

Cosmoplayer windowfig. 6) and the tool path can be inspected (rotations, zopmnd animated
(displacement of tool).

CNC program

When the user clicks on the “CNC prog” button, Huftware outputs the tool path in an APT
program or in a Heidenhain, Fanuc or Siemens G-pooigram.
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Examples

fig. 7 :‘blastic spiral pinion milling



fig. 9: different steps of bevel piion milling

Metrology

This module does not perform a complete controthaf tooth geometry. The purpose of this
module is just to allow the operator to control, moduction machine, the correctness of the

machine setting.



Cylindrical gear

For cylindrical gears, traditional measurementaiismeasurement, pin gauges measurement) can
be calculated. These calculations take into accthentleclared allowances.

Measured profiles (for example on CMM) can alsoldeded. Filengrene adjusts and compares
them to the nominal profildi@. 10).
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Bevel and spiral gears

For bevel and spiral gears, Filengrene
calculates the positioning of a ball gauge on
the involute spline ; the operator chooses
the ball diameter and the axial or the radial
position, Filengrene computes then the
other (radial or axial) position and the

angular position

This positioning can be controlled on the
machine with a dial indicator or a 3D

acquisition sensofif. 11).







