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Fields of application

repair
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prototypes
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Type of gears EUKL:.D

GearC.
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Herringbone spur and helical bevel gear spiral bevel gear




10.03.2016

Design spur gear geglgl.:ﬂ

definition of the enter reference profile,
gear parameters define protuberance

Dateneingabe Dateneingabe

‘ Bezugsprofil - Eigene Eingabe W | Ohne Bezugsprofil | Bezugsprofil - Eigene Eingabe ~ | Ohne Bezugsprofil

[ Flankenkomekturen I Toleranzen / Abmabe / Prifwerte | | Fankenkomekturen I Toleranzen / Abmale / Prifwerte |
Zzhnradparameter | Bezugsprofil L Berechnete Werte | | Zahnradparameter | Bezugsprofil L Berechnete Werte

Zahnezahl

5
J

Nomalmodul [mm]
Nomaleingrifswinkel []
Schragungewinkel [*]
Profilverschiebunasfaktor
Zahndickenabmal [mm]
Zahnbreite [mm
Kopfhdhenfaktor
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Fusshohenfaltor

Vemundung Kopf [mm

Wemundung FuB [mm

Sicherhettsfaltor Fanke

Botationswinkeel

Doppel-Schragverzahnung
® fus Offen Geschlossen
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Flank corrections EUKL:.D

GearC.
height crowning width crowning tip relief foot relief
- arc a arc arc of a circle a;gof a circle

arc-line-arc arc-line-arc parabola parabola

involute involute

* any number of corrections
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Typ Mame Links Rechts |

» each combination freely selectable a Frenensalioket IR
I: Hahenballigket |

* corrections are added [: Hohenbaligiai X |V
f Kopfriicknahme v |

* each surface individually correctable
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Analysis of the flank corrections EUIgL:.D

Gear

detail analysis

simulation model

representation in the
lattice model
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Output of a measuring grid
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Design bevel gear geglgl.:ﬂ

10.0 20.0

Basisdaten ‘ Herstellung I Bezugsprofi I Toleranzen I Belastung | Faktoren |

design with KISSsoft

‘Kﬂnstante Zahnhshe, Bild 3 (Kiingelnberg)

Geometrie

calculation method according: Normsinod (22 e [ somm ® Rdt R
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Teilkreisdurchmesser Rad 2 {Aussen) dez mm () Zahnezahl z l:l
Eingriffswinkel im Mormalschnitt an e lE‘ Zahnbreite b mm
.
DIN/ISO Rad 1 rechtssteigend {(bogenverzahnt) hd | Profilverschiebungsfaktor ¥y 10,4500 -0,4500
. K |1nge]_nberg schragungswinkel Rad 2 (Mitts) Bz 30.0000 | = ¢ [+ Zahndickenanderungsfaktor x'en 0.1000 -0.1000 O
Winkelkorrektur Rad 1 Bru=-8a e . . Qualitst (DIN 3965) Q l:l l:l o
* Gleason fine sizing
.
e Achsversatz a 0.0000 | mm
Werkstoffe, Herstellarten und Schmierung
Rad1 | 18CrNMo7-6, Einsatzstahl, einsatzgehartet, 15O 6336-5 Bild /10 (MQ), Kemnfestigkeit >=25HRC Jominy J=12mm<HRC23 | [#] gewslzt -
Rad 2 | 18CrMo7-6, Einsatestahl, einsategehértet, 150 6336-5 Bid 9/10 (MQ), Kemfestigkeit >=25HRC Jominy J=12mm <HRC28 =] [#] gewslzt -
Schmierung |ﬁ|: ISO-VG 220 v| E‘ OlTauchschmierung -
MaB-Einheit
@ mm () inch Datei ladsn ) Rtzel (@) Teller
Dateneingabe

Zahnradparameter | Berechnste Were | Toleranzen / Abmake / Prifwerte |

— « specialized software for gear / transmission design
o Achswinkel 1
&

Nomalmadul fmm
Normalginariffswinkel
Profilverschisbungsfaktor
Zshndickensbmal [mm]
Zzhnbreite [mm
Kopfhéhenfaltor

2000001

« EUKLID GearCAM uses a direct interface to the original

— KISSsoft file
B

Euklid CAD/CAM AG & Gesells

* process interpretation is done completely in EUKLID
GearCAM

il.25

Fusshohenfaktor
Vemundung FuB mm]
[154,81485 | Raddurchmesser am Teikegel [mm]
534 Schragungswinke!
10 Kreisbogen-/Flugkreisradius [mm!




Roughing - process

Strategie

Schruppen - Einstellungen: Strategie - 1

Aufmals/Toleranz |Dptionen Distanz oben I Distanz unten | Distanz Elgangl

Werkzeugdefinition
Werkzeug Halter td o sp fr ap/ae
Holder_D&... |35 |4 1810|1086 (1.5
“| | Tor_D25_R3 Holder D5... |25 |3 [2540 |1524 |15
Tor_D15_R35 Holder D3... |15 |35 (4240 |1060 0.2

strategy 1

strategy 2

strategy 3

strategy 4

EUKL/D
GearCAM

10.03.2016
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Finishing - process gg!gl.:ﬂ

Strategie

K%
ik o

Schlichten - Einstellungen: Strategie - 3

strategy 1

Aufmal/Toleranz |Dptior|en I Distanz oben I Distanz unten I Distanz Blgang

strategy 2

strategy 3

strategy 4

Werkzeugdefintion
Tool name Holder name td o ) fr
D Holder_D32_con | 16 25 3570 (13855

strategy 5
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Processing rates finishing EUKL:.D

GearC.

shaft turning InvoMilling™ - method

» use of disc cutters
* 1involute is generated by roll up

* low processing time

* use of cylindrical and conical end mills IS Eet e O th ST

* 1involute is generated by using the D S 8
irthed . ,
girthed area * not feasible on all machine concepts

e use of sister tools

* processing teeny / large gears

« suitable for all 4- / 5- and 6-axis Speed increase of 200% and higher

machines
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(depending on the number of teeth and geometry)

Source : YouTube EUKLIDCADCAM

TM = Trademark of company Sandvik Coromant



Tool data bank

tool name: holder name
mm  End_D3_R0.3 . 11140 1174 1018 'mm  Holder_D18_cyl
mm |End_D2_RO0.5 mm | Holder_D12_cyl

mm | Ball_D1 § 0.05 15080 |7636 (1012 |mm |Holder_D12_ey 12

9 e

Torusfiser | Kugeffaser | Scheibenfraser | InvoMil|

Zylindrisch | Konisch | Abgestuft

Wernczeugname

Weiasg D

Beschreibung |Endmi|| with diameter 3 and comer radius of 0.3 |
Durchmesser mm]
Eckradius [mm]

Anzahl Schneiden
Schneidenlange [mm]
Kaon. Winkel [
Schaftdurchmesser [mm]

Einspannlange [mm]

Halter Name | Holder_D18_cyl v | Halter ID

Interface HSK-A63 v

Durchmesser

)

il

Lange1

Fasenbreite 2

I

Fasenlange

Werkzeugdatenbank Halterdatenbank

=4

tool name: ID & holder name

a
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o
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End_D2_RD5 1012 Holder_D12_cyl

End_D2_RD2 1018 Holder_D18_cy

End_D2_RO Holder_D22_cyl

End_D3_R1 Holder_D28_cy

End_D3_RDS Holder_D32_cyl

End_D3_RD3 Holder_D40_cyl

End_D3_RO Helder_D40

B w W R R A

End_D4_R1 Holder_D48

BIBIRIBIBIKE ==
BIRB|BIEIBKE ==
o|lo|lo o oo/ oo
ool o ala oo

olololalalalala

EUKL/D
GearCAM

selection of ball nose, end mills and disc
cutters

each tool is applied individually
included free creatable holders

remembers the last combination of tool +

holder

Sandvik Coromant CoroMill-disc cutter are
fixed

10.03.2016
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Processing strategys gg!gl.:ﬂ

Strategie
Reihum

selection of strategy .

Strategie
Seitenwechsel

Datei  Einstellungen  Info SUCCGSSiVQ
Datei Explorer
-1 \METAV 2016 \METAV 2016.clbx a]. terna tlng
|Hr. |m" i itt | Tool-ID | h |L.‘inge [m] |Zeit [min] ‘Strategie |E||Von Liicke |KsLﬂcke |Sektoren |Gruppierung |A||sgabe
Schruppen (1)
1 Schruppen_1 20053 |52 67.613 Reihum 1 SIS H: 2] Liicken 1nd1v1dua]_]_y Strategie

Reihum mit : Strategie
WZ-Sektoren SQx;n;rekchse/ mit
e !oren

Schlichten (1)
2 | Schlichten_1 20040 82 Seitenwechssl |E| 1 E 30 E 3 E Ebenen |E|
Entgraten (1)
3 | Entgraten_1 30001 1 . Individuel 1,2,20-22, 28 E Gruppen

selection of sectors

set number of processing areas
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grouping

NC Programmerstellung und Simulation

Rohteil WETAV 2016\ExtData\slug. st = MC-Programme erstellen (1 pro CLTX-Datei)
Fertigteil \WETAY 2016\ExtData\workpiece.stl [ |
Vorrichtung WMETAV 2018'\ExtDatalfixture.st =]
Maschine C:\Euklid\pp_configyiD_19%_4332_0010_VerticalMil_TableC_HeadB_TCP_sizeM.cfa e d|CE]
Offset (XY,Z) |0 2 150 Abtragssimulation Maschinensimulation

MNC-Programme aus vorheriger Berechnung lischen gap S
Auch Daten fiir Simulation generieren PP-Protokoll...

levels

Anzahl Zdhne: 30 Modul: 5 Zeit: 2h 42min  Pfad: SMETAV 2016% Sync: ---#

Euklid CAD/CAM A

groups
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Postprocessor EUIE%

Gear

- offers customizable postprocessor

- for all machine types

- customized optimization

- for 3-/ 4-/ 5- and 6-axis-machines

- customizable custom macro by operator

- generation of NC simulation data

o
Postprozessoren
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-..mit Uber 40 Jahren Erfahrunqg
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Machine simulation EUKL:.D

GearC.

- collision detection processing

- detailed machine model or

- material removal without machine model
- simulation of the NC machine data

- limit control of all axes

control of all interfering contours (chuck, ...)
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. . . | —-—
Application examples from practice @I:I g Eg!gL:D

Crown wheel:

m=16 t=36

d =780 mm

Case hardend

60 HRC
Repair:
Press drive - Herringbone
m=18 t=120
d=2450 mm w =400 mm
30CrNiMo8

Lantern gear:
m=48t=11

d =655 mm w =250 mm
30CrNiMo8

Compressor waves:
double helical

m=9

d=120 mm
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GIE EUKLD

GearCAM

Spare Parts Production
To improve performance to large gearboxes:

Double helical gear
Case hardened pinion shafts
18CrNiMo7-6

Increase the tooth width
by 40% in the same space!

Sorry but the pictures of the large
gearboxes are not public...
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GIE EUKLD

high productive Gear CAM

SANDVIK = gear machining
e InvoMilling™ - technology

InvoMilling™ with disc cutters

Spur gear:

m=8 mm t =20 B=16°
d= 185 mm w = 80 mm

42 CrMo4
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IS EUKLiD
- GearCAM

v
A » ——
WM HEmIonN - T V' WMH HERION | o
»a Bedienex Manfred Glier Auftraggeber ] R Bediener Manfred Glier Auftraggeber a
GEAR PRO Progtan 12”““’")220“ — “‘Fi"ﬁl Reiden Testd GEAR PRO Programm 127-080-020 Artikel Reiden Test2 ic
. z 0 on 000 Teilnummer . ] - = = < - [3)
involute o 5.000mm | B 16.000° © |nvoiute ZEISS z - 0\;2 ul_;. Iz-gggu . Teilnummer 8
: b 80.000mm | = 0.000 de/da 146.448/ 184.8%7mm M . mm -
EXam 1e o Wevalie kTRl =uli=n/Zahn ES 155.663 mn /B —65.895/  -11.156 mm L b 80.000 mm | x 0.000 ds/ds 146.448/ 184.897 mm o0
i 025 4 1mes - Profil —— aufen/Zahn dp 155.663 mm ba/by ~69.895/  -11.158 mn d
- - r—
s links i rech -
Vi 2 mys h =4 000, =40.i00; =40.00: =40.00 =400 =401 00, d . 1.0 - Tellung reches 'OL
pos: - 166.45 .. -40,00 Abweichungen im Stirnschnirr pos: . 166.45 ..-40.00 E
. . — — ~— e o
Spur machinin i 2
¥ | ki =
< — e e o | 3
. . . v = ——T (o))
T™ i 40.0 TR 7 =
with InvoMilling - z
< y
1 o o2z % - l-flamkig - g
Z 6.
t h = 3 250:1
ecnnology = j B L] 2 Lo o =
a [ 4 4 B £ 9 6 8 5 =
@ o=
& a
e |7 =
15963 E 2'_)
H S
~+~
D)
I Fuyt 159.834 - 1B1,355 Bbwetchingen im | Stiraschnits Al & v v —
3| - P i e <
o T T2 = T o o T B e o T...1 o S—— Fp ——|=:|—|:|:|=-—-—"£|—EI—D:='
 wm 5 12 7 5 EIEE B B B 5 12 T n
F wm 5 10 2 2 I B B B 5 10 G
fiy um 5 +7 -€ -3 ofs 4 5 -3 0 5 +7 250:1
Qs L. On Qs -] 0n
o 19 4 25 5 Fo 24 5 25 5
. Fpz/a (k=2) 7 3 l6 5 Frz/8 (=2) 11 4 16 5
.
Quality: A _ _—_—_
Gei 0.2 4 1imgs - Flankenlinie - reches + <&
- 3.00 40.0
v: & mm/s| J\ 170.29 17029 170L29: obén 10L29 ET0 29 170529 /‘h o £, v
wm o —r 1
——
-11.158 =-11.158 250:1
_— | 0a L. 2 L. &
1 £, 3 03 10 5 f. 0 5 10 5
§ >
:I J 2 Zahndickeabweichung Rundlauf
= 12.€0 Abweichungen im Normalsphnitt
.
%
—
40.0 i
hm s — e
40.0 [+ A I_IA
pm -65.995 -€8.395 250:1
250:1 BRuswertedurchmesser d: 166.448
b’\ Zrgi o 5E.T3T (DIN 3880) unren Abweichungeh ‘im Suirnschiiits /&
on [-..1 14 8 1 0 0 14 Qn [-.-1 Qs [1 On Qa [--] G L
5 12
4
2




Example bevel gear:

18 CrNi1Mo7-6, case hardend, 60 HRC
Klingelnberg gearing

Normal module mn =9 mm

teeth t=27

width w =63 mm

Tip diameter d = 387 mm

optical measurement
and evaluation with 8@m

-
=

EUKL:D

GearCAM

10.03.2016

stechnik

gung
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Conclusion / Outlook EUKL:.D

GearC.

- growing popularity

- 5-axis milling is becoming more common

- faster expectant machining stategies and methods
- profitable batches

- grinding on the milling machine

- machining of shafts in one clamping
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Thank you
for your Attention!

EUKL:D

-
-
| Solutions for CAD/CAM




