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EXPERTS IN TURBOMACHINERY Gear CA

The CAD/CAM Solution for
Flexible Gear Milling

For economical machining on multi-task
and universal milling machines for

B gear wheels in special materials
m small-sized batches
m replacements

W prototypes

4- and 5-Axis Milling of Gear Wheels




The Easiest Way To Manufacture

B spur and bevel gears

B external and internal gears
B double helical gears

B special designs

B with short delivery times using
standard milling tools
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Source: Roders GmbH
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What to do if a gea tooth is broken or a
prototypeis urgently needed?

EUKUD GeaCAMis the cornveniert softvare lution
tha enaltes the econamical production of geas on
unversal machining ceners wih urcompromsing
acauracy.

The manufatue of gea wheds is an extremely
demandng process sice high precison isrequred.
EUKUD GeaCAMsuppats this prodiction process
effectively ard dependdl Eeach type of gea is
based on specific paametas, which must comply
wih differert standads. In addtion a variety of
modficatiors existfor the flarksof the tooth

EUKUD GeaCAMprovides a simple way to entethe
dat ard save ary stae of a project wthou lossof
acauracy: hisisthe basefar ful contal of the nputfor
simulation of gea whed movemens ard for the
machining process. e user can infuercethe brgdy
autaratic geneaton of the milling progams ndvidudly
acoording to his ownexpeierce.




Modular Structure
Maximum Benefit

B software scope as required
B grows with new tasks
B modules are easy to add

m for every type of control / machine

With Withowt
center center
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Straight

Double helical
gear
Spur
gear
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Internal
gear

data

L Add-on modules
interface
Deburring Flank

modifi-
cations

EUKUD GeaCAMworks like a classicCAD/ICAM sygem. In the CAD pat, the gearetry wih all varians ard
correctiors is enteed or changd ard EUKLD GeaCAMuses it to prodice surfaces tha correspord exactly to the
enties. On this surface data patls are calaulated inthe GAM pat, whichgives the user mmplete e@rtainty. EUKUD
GeaCAMhas a moduar structure ard is confgued indvdudly to suit you requremens ard you machingy. No
matte haw large you puzzleis, we have the right pieces. However, tasks can chang - no prodem. Furthe
modues can be adde at ary time ard can be activated if requred alsofor test pupcses. Noonsite appintrert is
necessary far this. Alsothe connetion of addtiond machines to the softvare is usudly fastard urcomplicated

Basic furttiondities such as the progamming of gea segrens, tod databse, measuring grid outputetc. are
availade in every confguaion The same appies to an indvidud paostprocessor ard the correspondhg machine

simulaion The dructure of EUKUD GeaCAMis as fdlows:

BASIC MODUIES defne the cental appicion
aress of the sofivare. The indvidud modues are
desaibed in more detal further dowin the brochure.

ASpur gear: A modue for straight ard hdical geas
tha isfredy scalalde acaording to workpiecesiz.

A ev@ gea: Staight hdical ard spira-toothe
modue, if necessary suppated by externd design
softvare (KIS Sof).

A Do belicd gea: Ore modue for all
suppated types.

Alnternal gear: Ore moduefor all suppated types.

ADDON MODUIES expard the range of passble milling
tods beyondtandad cylhdical erd mills. Te indvdua
advantage come to bea to \arying degees depenitg
onthe appication Onthe othe handthae are optors for
differert addtiond requrement.

AEnd mills with prdfile: Expard the passhilities
ard save time. Modues are availalde for concal
ard/ or orcavegrourd erd mills wth radus or
involute profiles.

AlnnvoMillin g A patentd higherd process using
specia disc aittes.

AHank modfications: Often requred to opimizethe
geaing

ADeburiing: For deburing the face of the geas onthe
maching includng the tuming ontou

AExport of measuring data: For workpiece

alignment ard standadized measuring grid output
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CAD - Mathematically Perfect
Clarity from the Beginning

B uncompromising accuracy - easy
B intuitive handling - comfortable

B project management

It all starts wih a project tha is eithe newly createl or
simlarly loadel from the project manageent Here
EUKUD GeaCAM suppas you seach by offering
differert selection criteria like numbe of teethmodue
Sizeetc.
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In addtion EUKUD GeaCAMbundes all relevart data
In addtion to the odigatay npu data dat for measuring
machines, protacols for the workshagp ard NCprogams
are alsostored ina projectfdde. Orcegeneated alldat
for smilar projects is quicklyavailade agan.

Geas of ore type are often similar in mary respects.
Regadlessof the sandad or gea type -by adaphg the
design paametas, an adread used georety @n be
easilymodfied ard then recalculated

The NCprogans are combined or managed ndvidudly
for rougling ard finishing The versioning of the daa
ersures thar compatbility.

Absolute CADacauracy maekes all the dfference.

The enteed gearety of the tooh gap to be milled wih
flark, heal ard fod an firstbe checked inthe simulaton
of tooh rolling With flark correctiors, the furction of the
gea can be opimized for the intendd appicaion The
simulaion is based on the same alsolutdy acarate
data which is then used for prodiction

The georety is detemned in a sihple daog
usudly by a par of geas. In addtion to DIN profles, the
inpu of gea paametas @n also be ppgemental by
refeeerce profles acoording to n-howse standads. These
can be provided wih a protubearce for late finish
machining or extende by tip hanfers.

Data input

Refe pn-ﬁe - particula input v | |Without reference profile
Aank Comections Tolerances / Allowances / Measurement
Gear data Reference profile L Calculated data
Number of testh

Nommale module fmm]

Normal pressure angle [

Helix angle [*

Profile shift coefficient

Tooth thickness allowance fmm
Facewidth

Addendum coefficient

Dedendum coefficient
Tip rounding [mm
Root blending fmm
Security factor flank
Rotation angle [*

Z displacement jmm]

12 | pa
P

1

Double helical

@ off O Open O Closed




Spur Gears

Perfect from the very First Piece

m for spur gears of all kinds (straight,
helical, double helical or herringbone)

B pure 4-axis machining

m for external and internal gears

EUKUD GeaCAM is sulject exclsiwely to the
design restrictiors of the machine

Regadlessof your contol and the type of machine you are
usng ou ndependelyt deelopal sofivare ard

pastprocessors suppat all standad machine /
contol combinators wiho restriction

Internal Gears

The creaton of cylndical geas is passble wihou a
grea ded of geaing knovkedgeAs a rule, lessthan
30 minutes are requred from the design to the
finished milling progam.

If a 3D daa modé of the machine georety is
availade, weintegate it optmally into the simulaion
(exampleinthe picure: ALZMETALL GS 600E/p

As Wheel or Gear Segment

m straight and helical gears
m flexibility through gear segments

B milling with standard end mills

On request, EUKUD GeaCAMalsooffers a solution for
the milling of intend geas: Onthe ore handthe mnplete
intend gea an be machined with ananglar milling heal
using bdl ncse cuttes. On the othe hand it is also
pcsshle to defne indvidud segrens first. These
segrens are then machined piece by piece. With this
millng strateg, the sgrificanty more stabde spinde
heal of the machining cente is used so tha bette
quadities can be achieved inthe erd resuilt.

The picdure aboveshaws the machine simulaion duing
the machining of a hdlow wheé segrent The orcave
flarksare clealy vidile.

Ope doulte hdical geas (incl. deburing can alsobe
prodwced as intend geas provided tha the ece
condtiors allowthis.
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Double Helical Gears
Simply Created

B with center groove
B without groove - herringbone

B pure 4-axis machining

Theprodem: Unil now, the machining of doulbe hdical
geas was only passble wih a sufficienty brge groove
dwe to produwction reasors. As a result, the gea wdth
had to be designal much larger than actudly necessary.
The disadvantage are obviows. A wiler design ard the
resulting highe weight corsideraldy limit the developmert
of the gea unt. Amuchtoo large instdlaion gpace must
be plannel for the farce to be trarsmitted withou having
ary soope for corstructive slutors.

Thesolution: The use of EUKLID GeaCAMard the use
of end millsnow makes itpasshle to optmizethe design
of a doule hdical gea ard to redice or mmpletdy
elimnae the groove.

Manufatured wih EUKLID GeaCAV: Compressor shaft
wth arrow tootling made of 180rNMo7-6, appox. 60
HRC.

Source: GIF MBH & CO. KG

The yellow lines on the lower picdure show the theoetical
circletrarsition wthou gap (ggo wdth 0). Shavn irblack:
Reduwced trarsition area maximum distarce (at the
arrowhead resulting from the value of the ggp width

The diamete of the erd mill for finishing alore isthe Imit
for the groove width or radus for haringbons. With the
same width of the gea whed, a orsidaalle increase
in force trarsmisson ispassble. At the same time, the
nov narrower design opers up the poteriél to redwce
weight

Flark orrectiors ard deburing furctiors @n also be
combinad wih this modde. Segrent machining isalso
availabde as an opton

Slug definition
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Bevel Gears - Success with 5-Axes
Can Be Manufactured Without Restriction

m for bevel gears and bevel pinions

m for DIN bevel gears and according to
Gleason and Klingelnberg

B for straight, helical and spiral bevel
gears

Growwith yourtasks

It used to be amost impassble to prodice usefu
bevel geas on unversal millng machines. The effart
involved was dispropationaé to the benets.

In the meanime, 4- ard 5-axis millhg has clealy
estabishad itself as a produwction method EUKLD
GeaCAMprovides the gea manufaturer wih atod tha
enaltes himto mill the various gea types universally.

The design ard find manufatue of spur ard bevel
geas vares in complexty. EUKLUD GeaCAM
fdlows this dea ard makes it passble to use orly the
initially requred pat (spu or bevel gea).

EUKLD GeaCAMsuppats the defnition of straight bevel
geas. In order to machine hdical or giral bevel geas,
the bevel gea georety isdefned externdly in KISS®ft
T asoftnare far desigring and @laulating geas 1 ard the
ZI0 file geneated thee is impated inb EUKUD
GeaCAVl. The gea paametas are displayed far
checking bu cannobe dhanged

Indvidud flark modficators and mechancal deburing
can also be cartied ou here. The InvoMillin g Eethal
is alsoavailalde for straight bevel geas.

Source: GIF MBH & CO. KG

The bevel gea is prodiced using 5-axis snultaneos
machining Flark modficaiors are includel in the
georety to be milled This elimnates the nea for
correction grindng

By providing exact measuremert dat for checking or
aligning the workpiece (e.g afte an intermupton for
hadenng), ou qudity requrement can be tracked at
ary time.

Measure data Dialog
Description

Name l Measure

Comment l

Output measure data
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Output measure data - Parameter: CNC (realignment)
Details
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The u Makes the Difference
Individual Flank Corrections

® for all types of gear wheel Youhawe achoice!
B flank line and profile modification Flark correctiors (flark line  ard profile modficaion as
well as tip ard roa relief) are an impatart topc wen

B i :
tip and root relief taking abowgea manufatuing

They can far exanple, chan@ the ndse of a gea par
pacsitively or influerce posshle farce imbdarces ina

B asymmetrical and flank individual

B in any combination targeta vay.

B are added mathematically exactly and The extersion flark correctiors of EUKUD GeaCAMis
are applied in normal direction to the free of restrictiors. Tipard rod reliefs can be @mbined as
surface

requred ard as often as requred in sicaesson or wih
the differert farms of crowning The @rrectiors are taken
intb acoourt in the @adlaton of the millng patts in
acaordarce wih the previowsly defned manufaturing
tderarces ard manufatured inore milling pass wih exact
results.

It isalsopcsshletoindvidudlyadustall flarksof adoulte
hdical gea or an arrowtoothd gea.

The @rrectiors @ni as aways|i be illustrated wih the
hdp of simulaion As shawvnin the picdure bdow (merked
red), it isalsopasshleto deckthe rolling behaiou of the
contact sufaces.

The cea design of the dialog wndaversures clarity even
wih complex tooh flark topdoges. Diect access via
mouse clickallowseach correction to be defned indetal
ard quckly bangd if necessary.
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