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by Fritz Ruoss

GR3 - Cycloidal Drive

B4 GR3 cycloidal gear - cycloidal gear.gr3 = O x
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With GR2 we already have software for designing eccentric gears. Similar software GR3 for
cycloidal drives will soon be available. This cycloidal drive is also an eccentric gear. The only
difference to GR2 is that the gear pair with involute teeth is replaced by a cycloid gear pair. The
“cycloid ring gear” consists here of cylindrical bolts on a bolt circle. The cycloid disc rolls
eccentrically on the bolts. The number of teeth on the cycloid disc is 1 less than the number of bolts.
The eccentric gears, in turn, can be viewed like a planetary gear: with a ring gear or bolt ring,
planetary gear or cycloid disk, and the eccentric shaft as the sun gear.



GEQO2: Equivalent radius for mass moment of inertia

For point masses, the mass moment of inertia is calculated with “J =m * r>” with m =mass and r =
circular orbit radius. In GEO2, an equivalent radius “rJx” is now calculated, with which the mass
moment of inertia is “Jx = m * rJx*” (rJx = SQRT(Jx/m)). This is useful when assessing the design
if the mass moment of inertia should be as large or as small as possible.

=1 GEO2 Body of Rotation - pulley.go2 — O X
File Edit View CAD 5TL Database Document OLE Help
y [mm]
200 HR— R rotoee coeTes 1 |
50 | AN SN S S S
T S —
. R S
: S T
T
: : : : : l
100 | SRS ISR SR SO |
TS S S —
E E E E E x [mmy]
-200 dmmmmmne o Fommmmne e m e 4
200 250 300 350 00 |
Body of rotation '
Cross section area Arot |mm? |[6354
Cross section area Axy mm? |12709
Volume " mm?® |4,498E6
Material density rho kg/dm3| 7.8
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WN2/WN2+: “Actual” and “Effective” added for tolerances and backlash
The “actual” tolerances refer to a single tooth; the “effective” tolerances are used to calculate the
torsional backlash between the toothed shaft and the toothed hub. In DIN 5480 there are “emin” and

“evmin” for “reference mark min.actual” and “tolerance limit min.effective”. “act” and “eft” have
been added to the tolerance graphic where there is space.
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ZAR1+, ZARS, ZAR7, ZARS: Warning “cffmin < 0” only if in tooth mesh
The warning cffmin<0 came relatively often, and sometimes unnecessarily. Cffmin is the clearance

between the outside diameter da and the base circle diameter of the mating gear (a=center distance):
cffminl=a- (dal+dffmax2) /2
cffmin2=a- (da2+dffmaxl) /2

As shown here, the tooth head of wheel 2 protrudes deep into the root curve, but does not touch it.
This particularly affects gears with a small number of teeth. In newer versions, the error message
will only appear if the tooth tip can hit the root fillet shortly before tooth engagement.



ZARS, ZAR7, ZARS: Enter individual ZW factors
There is a change if you do not want to calculate the K,Y,Z factors from the program according to
ISO 6336, but enter them individually yourself. The factor ZW must now be entered individually
for each gear, no longer for each gear pair. For ZARS as ZW1,2,3 or ZW-S, ZW-P and ZW-H

instead of the previous ZW-SP and ZW-PH.

SR1/SR1+: Quick3 with overlapped tables if DIN 25201-4 and temperature set
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The tables for temperature calculation and DIN 25201-4 overlapped when a working temperature
was entered. That is why the DIN 25201-4 table now only contains “a, uq,kons” and “uq,zul” if a
working temperature has been defined.
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ZAR1W: Mysterious error message Dm Ball (12 mm)
If an error message "Dm Ball (Dm)" appears (usually with mn>10mm), but the measuring circle
diameter in brackets does not correspond to the entered value, go to "Edit\Measurement", then "<"
button for measuring ball diameter, then enter desired value. The error message then disappears.
The message no longer appears in new versions. The cause of the pseudo error message was that the
calculation module internally calculates a pair of gear wheels, but only one of them (gear 2) is used.



Tip: Configure network version individually

Ideally, each user has their individual configuration file (cfg) in their own working directory
(Properties\Run In). We recommend “C:\HEXAGON\”) as the working directory. If the cfg file is
there, it will also be used when starting the program (e.g. wfedl.exe) when clicking on a calculation
file (e.g. test.fed).

Under “File\Settings\Directories” please make sure that the Temp directory is local and not a
network path (e.g. C:\TEMP\) otherwise the program will run very slowly when the network is
busy.

Tip: E-manual for floating licenses in several languages

If you have a floating license installed in several languages, you will find the last installed manual
under “Help\E-Manual”. If you want to select the manuals in German/English/French, for example,
you can change or expand the htm file yourself.

If you want to start the multilingual fed1.htm in subdirectories with fed1.htm, your modified
fed1.htm will look something like this:

<HTML>

<HEAD>

<TITLE>FED1+ E-Manual</TITLE>

</HEAD>

<BODY>

<PRE>

<A HREF="ger/pdf/fedl/fedl.htm">Handbuch FED1+ DE</A>
<A HREF="eng/pdf/fedl/fedl.htm">Manual FEDl1+ EN</A>
<A HREF="frz/pdf/fedl/fedl.htm">Manuel FEDl1+ FR</A>
</PRE>

</BODY>

</HTML>

Tip: Do not use dots in the file name

A period is the separator between the file name and the file extension, so the file should contain
exactly one period. In newer versions of Windows, multiple dots are allowed in the file name, then
the file extension comes after the last dot. However, the old rule still applies in HEXAGON
software, so do not use periods in the file name! It is better to use the underline character _ instead
of a period or a comma or a space in the file name.

February 24, 2024: 2 years of war in Ukraine and no end in sight

A bold prediction: The war will not be ended by a peace treaty between Russia and Ukraine, nor by
a victory of one of the warring parties. But through an agreement between Putin and Trump. Crimea
and the occupied eastern Ukrainian territories will become Russian, the current front line will
become the new border between Russia and free Ukraine.



HEXAGON PRICE LIST 2024-03-01

Base price for single licences (perpetual) EUR

DI1 Version 2.2 O-Ring Seal Software 190.1
DXF-Manager Version 9.1 383.-
DXFPLOT V 3.2 123.-
FED1+ V31.9 Helical Compression Springs incl. spring database, animation, relax., 3D,.. 695.4
FED2+ V22.5 Helical Extension Springs incl. Spring database, animation, relaxation, ... 675.4
FED3+ V21.9 Helical Torsion Springs incl. prod.drawing, animation, 3D, rectang.wire, ... 600.
FED4 Version 8.0 Disk Springs 430.1
FEDS5 Version 17.6 Conical Compression Springs 741 .-
FEDG6 Version 18.5 Nonlinear Cylindrical Compression Springs 6344
FED7 Version 15.6 Nonlinear Compression Springs 660.
FEDS8 Version 7.6 Torsion Bar 317 -
FED9+ Version 7.0 Spiral Spring incl. production drawing, animation, Quick input 4901
FED10 Version 4.5 Leaf Spring 500.-
FED11 Version 3.6 Spring Lock and Bushing 210.4
FED12 Version 2.7 Elastomer Compression Spring 220.
FED13 Version 4.3 Wave Spring Washers 2284
FED14 Version 2.8 Helical Wave Spring 395.-
FED15 Version 1.7 Leaf Spring (simple) 180.1
FED16 Version 1.4 Constant Force Spring 2254
FED17 Version 2.5 Magazine Spring 725.-
FED19 Version 1.0 Buffer Spring 620.
GEO1+ V7.5 Cross Section Calculation incl. profile database 294 .
GEO2 V3.4 Rotation Bodies 194 1
GEO3 V4.0 Hertzian Pressure 205.4
GEO4 V5.3 Cam Software 265.1
GEOS5 V1.0 Geneva Drive Mechanism Software 218.4
GEOG6 V1.0 Pinch Roll Overrunning Clutch Software 232.1
GEO7 V1.0 Internal Geneva Drive Mechanism Software 219.4
GR1 V2.2 Gear construction kit software 185.-
GR2 V1.2 Eccentric Gear software 550,
HPGL Manager Version 9.1 383.-
LG1 V7.0 Roll-Contact Bearings 296.
LG2 V3.1 Hydrodynamic Plain Journal Bearings 460.1
SR1 V25.2 Bolted Joint Design 640.4
SR1+ V25.2 Bolted Joint Design incl. Flange calculation 750.-
[TOL1 V12.0 Tolerance Analysis 506.-
[TOL2 Version 4.1 Tolerance Analysis 4951
TOLPASS V4.1 Library for ISO tolerances 107 .-
[TR1 V6.5 Girder Calculation 757 -
WL1+ V21.9 Shaft Calculation incl. Roll-contact Bearings 945 .
WN1 V12.4 Cylindrical and Conical Press Fits 485 .1
WN2 V11.5 Involute Splines to DIN 5480 250.4
WN2+ V11.5 Involute Splines to DIN 5480 and non-standard involute splines 380.-
WN3 V 6.0 Parallel Key Joints to DIN 6885, ANSI B17.1, DIN 6892 245 4
WN4 V 6.2 Involute Splines to ANSI B 92.1 276.4
WN5 V 6.2 Involute Splines to ISO 4156 and ANSI B 92.2 M 2554
WNG6 V 4.1 Polygon Profiles P3G to DIN 32711 180.1
WN7 V 4.1 Polygon Profiles P4C to DIN 32712 1751
WN8 V 2.6 Serration to DIN 5481 195 .1
WN9 V 2.4 Spline Shafts to DIN ISO 14 1701
WN10 V 4.5 Involute Splines to DIN 5482 260.
WN11 V 2.0 Woodruff Key Joints 240.4
WN12 V 1.2 Face Splines 256.4
WN13 V 1.0 Polygon Profiles PnG 238.4
WN14 V 1.0 Polygon Profiles PnC 236.4
WNXE V 2.4 Involute Splines — dimensions, graphic, measure 375.1
WNXK 'V 2.2 Serration Splines — dimensions, graphic, measure 230.4
WST1 V 10.2 Material Database 235.1
ZAR1+ V 27.0 Spur and Helical Gears 11151




ZAR2 V8.2 Spiral Bevel Gears to Klingelnberg 7921
ZAR3+ V10.6 Cylindrical Worm Gears 620.-
ZAR4 V6.4 Non-circular Spur Gears 1610.1
ZARS5 V12.8 Planetary Gears 1355.1
ZARG6 V4.3 Straight/Helical/Spiral Bevel Gears 585.1
ZAR7 V2.7 Plus Planetary Gears 1380.1
ZARS8 V2.3 Ravigneaux Planetary Gears 1950.1
ZAR9 V1.1 Cross-Helical Screw Gears 650.
ZARXP V2.6 Involute Profiles - dimensions, graphic, measure 2754
ZAR1W V2.7 Gear Wheel Dimensions, tolerances, measure 450.-
ZM1.V3.0 Chain Gear Design 326.
ZM2.V1.0 Pin Rack Drive Design 320.1
ZM3.V1.1 Synchronous Belt Drive Design 224 -
PACKAGES EUR
HEXAGON Mechanical Engineering Package (TOL1, ZAR1+, ZAR2, ZAR3+, ZAR5, ZAR6, WL1+, WN1,
WN2+, WN3, WST1, SR1+, FED1+, FED2+, FED3+, FED4, ZARXP, TOLPASS, LG1, DXFPLOT, GEO1+, 8,500.1
TOL2, GEO2, GEO3, ZM1, ZM3, WN6, WN7, LG2, FED12, FED13, WN8, WN9, WN11, DI1, FED15, GR1)
HEXAGON Mechanical Engineering Base Package (ZAR1+, ZAR3+, ZAR5, ZAR6, WL1+, WN1, WST1, 4.900 4
SR1+, FED1,+, FED2+, FED3+) ’ )
HEXAGON Spur Gear Package (ZAR1+ and ZARS5) 1,585.-
HEXAGON Planetary Gear Package (ZAR1+, ZAR5, ZAR7, ZARS8, GR1) 3,600.-
HEXAGON Involute Spline Package (WN2+, WN4, WN5, WN10, WNXE) 1,200.-
HEXAGON Graphic Package (DXF-Manager, HPGL-Manager, DXFPLOT) 741
HEXAGON Helical Spring Package (FED1+, FED2+, FED3+, FED5, FED6, FED7) 2,550.-
HEXAGON Complete Spring Package (FED1+, FED2+, FED3+, FED4, FED5, FED6, FED7, FEDS, 4,985 .-
FED9+, FED10, FED11, FED12, FED13, FED14,, FED15, FED16, FED17, FED19)
HEXAGON Tolerance Package (TOL1, TOL1CON, TOL2, TOLPASS) 945 -
HEXAGON Complete Package (All Programs) 14,950 .
Quantity Discount for Individual Licenses
Licenses 2 3 4 5 6 7 8 9 >9
Discount % 25% 27.5% 30% 32.5% 35% 37.5% 40% 42.5% 45%
Network Floating License
Licenses 1 2 3 4 5 6 7.8 9.1 >11
Discount/Add.cost | -50% | -20% 0% 10% | 15% 20% 25% 30% 35%

(Negative Discount means additional cost)

Language Version:
- German and English : all Programs

- French: FED1+, FED2+, FED3+, FED4, FEDS, FED6, FED7, FED9+, FED10, FED13, FED14, FED15, TOL1, TOL2.

- Italiano: FED1+, FED2+, FED3+, FED4, FED5, FED6, FED7, FED9+, FED13, FED14, FED17.
- Swedish: FED1+, FED2+, FED3+, FED5, FEDG6, FED7.

- Portugues: FED1+, FED17

- Spanish: FED1+, FED2+, FED3+, FED17

Updates:

Software Update Windows: 40 EUR, Update Win64: 50 EUR

Update Mechanical Engineering Package: 800 EUR, Update Complete Package: 1200 EUR
Maintenance contract for free updates: annual fee: 150 EUR + 40 EUR per program

Hexagon Software Network Licenses
Floating License in the time-sharing manner by integrated license manager.

Conditions for delivery and payment
Delivery by Email or download (zip file, manual as pdf files): EUR 0.

General packaging and postage costs for delivery on CD-ROM: EUR 60, (EUR 25 inside Europe)

Conditions of payment: bank transfer in advance with 2% discount, or PayPal (paypal.me/hexagoninfo) net.
After installation, software has to be released by key code. Key codes will be sent after receipt of payment.

Fee for additional key codes: 40 EUR

HEXAGON Industriesoftware GmbH E-Mail: info@hexagon.de Web: www.hexagon.de




