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Modular calculation program for the design, optimization and

verification of machine elements and whole gearboxes.
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Applications

Fine pitch, plastic and sintered gearing
A Printers, copiers, tray drives
Geared motors, gearheads
Automotive actuators
Medical, building automatization, HVAC
Power tools, kitchen appliances
Watches, meters and sensors
é
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Energy generation

A Turbo gears

Wind turbine main gearboxes
Generator shafts

Engine gear trains

Pitch and yaw drives

é

>
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Aerospace

A Rovers, satellites

Helicopter transmission

Fuel, oil pumps, alternator drives
Turbine power take off, starter gears
Flap actuators, unmanned aerial vehicles
é

>
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Industrial

A General purpose and heavy-duty gearboxes
Mining and raw materials handling

Cranes and winches, mill drives
Servomotors, geared motors

Robotics, spindle drives

Open gears, girth gears

5 axis CNC milling of gears

Bearings, slewing bearings

é

>
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Vehicles

A EV transmissions, E-axles

Cars, trucks and buses

Tractors, harvesters

Motorbikes, three wheelers, RVs
Motorsport

Military vehicles, armored vehicles
Construction vehicles, forklifts
Engine drive trains / valve drive train
e

>
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Training
Types of training
A Public trainings and technology seminars

A Company specific training, worldwide

A At KISSsoft AG training center, Switzerland

A On site or virtual classes by web meeting
Topics

A KISSsoft & KISSsys software usage

A KISSsys programming, scripting

A Gear theory, gear design technology

A Fine pitch and plastic gearing technology

Trainers
A Mechanical engineers with application level
experience
A Long-time software users or programmers
A Public training in German or English,
company specific training in Korean, French,
Italian

Updates and support

Services

A Software updates on annual basis
Service Packs as required
Installation and configuration support
Software support (software usage)
Technical support (software application)

> >y >y >

USF modalities
A Perpetual by service contract
A Annual renewal

Software licenses

Licensing
A Perpetual, subscription or rental licenses
A Node locked, dongle and floating licenses

Combination of modules
A Basic modules for gears, shafts, bearings,
connections, shaft-hub connections
A Expert modules as add-on modules
A Total of about 130 software modules

Adding modules

A Modules may be added to an existing license
A Request list from authorized reseller
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Modules
General

A
A
A

KISSsoft module as individual modules
KISSsys module requires KISSsoft
CAD and FEM modules require KISSsoft

KISSsoft

A
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A

Cylindrical, rack & pinion, bevel and hypoid,
beveloid, worm, face gears, crossed axis
helical, non-circular gears

Shafts and rolling element bearings,
hydrodynamic bearings, coaxial shaft
systems, bearing stress and load distribution
Shaft modal analysis and unbalance response
Shaft-hub connections, bolted connections
Spring analysis, chains and belts, clutches
Tolerance stack up, local stress analysis,
Hertzian contact stress, spindles

Plastic gear materials manager

KISSsys

A

> > > >
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Library of gearbox models for typical designs
Machine element library to build own models
Programming language module

Suitable for virtually any gearing system
Housing stiffness import from FEM (ABAQUS,
ANSYS, NASTRAN, )é

System efficiency calculation, thermal rating
Load spectrum rating on system level

Modal analysis / natural frequencies
calculation on system level

CAD interfaces and supported formats

A
A
A
A

Interfaces to other Gleason software like
GEMSE , GAMAE

2D CAD export in neutral / graphic formats
3D export to CAD systems (gear geometry)
Interfaces to multi body systems software

Databases
General

A

>
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Database is user editable and can be
transferred from one release to next
Includes copy / paste functions

FAG / INA, SKF, Koyo, Timken, e

For standard bearing data and bearing inner
geometry (only through user input)

Modules &

4 Toothing
4 Cylindrical gears
& Single gear
% Cylindrical gear pair
,ﬁ Pinion with radk
& Planetary gear
";? Three gears train
Eﬁ Four gears train
Iﬂ Bevel and Hypoid gears
i Face gears
'!' Worms with enveloping worm whe .
'ﬁ Crossed helical gears and Precdisio...
ﬁ Beveloid gears
& Mon droular gears
4 Shafts and Bearings
Bim Shaft calculation
B Roling bearing IS0 281, 150 76
B Roling bearing ISO/TS 16281
4 Plain bearing
& Hydrodynamic journal bearing
& Hydrodynamic axial journal be...
4 Connections
4 Shaft-Hub-Connections
4 Interference fit connections
@ Cylindrical interference fit
@ Conical interference fit
@ Clamped connections
@ Key
2 Straight-sided spline
£ spline (strength)
£ Spline (geometry and strength)
L] Polygon
@ woodruff Key
'[[ Bolts and pins
T Eolt
T Welded joints
"B= Glued and soldered joints
(:.l Snap ring
4 Springs
E Compression springs
g Tension springs
E Leg springs
= Disc springs

&2 Torsion-bar springs
4 Ralte znd Fhain Arivee

4 Belt drives
@m v-belt
€3 Toothed belts
&3 Chain drives
4 Automotive
“ Synchronization
-H' Friction dutches
4 \arious
P-:al Tolerance calculation
A% Proofof strength with local stresses
ﬁ Hertzian pressure
“’" Linear drive train

www.KISSsoft.com
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KISSsys, systems module

Overview

KISSsys software combines kinematic analysis,
lifetime calculation, 3D graphics, user defined tables
and dialogs with a programming language. It is the
tool of choice for strength and lifetime analysis of
various kinds of drive trains and gearboxes. KISSsys
lets the user do quick yet detailed parametric studies
of a complete power train in very little time to
compare different variants of a concept or to analyze
a given design for different loads.

In KISSsys, all parts (gears, shafts, bearings,
connections) of the gearbox are linked and the
strength / lifetime analysis is performed
simultaneously for all elements. A three-dimensional
graphical presentation of the current state of the
system immediately shows the geometrical influence
of every change in parameters. This approach
greatly accelerates the design process and results in
a much more balanced design even during the
concept phase.

The machine elements calculated range from gears,
shafts, bearings, shaft-hub connections to bolts. This
will result in a more balanced starting design and
fewer modifications will be necessary further down in
the design process to reach an optimized design.
Furthermore, documentation of the calculation is
simplified and all calculation data for a whole drive
train or gearbox is stored in a single file. KISSsys
uses KISSsoft for the strength and lifetime
calculations of the various machine elements.

Kinematics Calculation:

A Power flow / speed with spur, bevel, worms
and face gear stages

A Modelling of rotational mechanisms
(planetary, Ravigneaux, Wolfrom, Wilson, é )

A Differentials, (with bevel or spur gears), chain
and belt transmissions

A Couplings can be activated and deactivated,
slippage taken into account

7152 www.KISSsoft.com
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Calculations in KISSsys
Integrated strength and lifetime calculation:

A
A

With integrated KISSsoft calculation modules
System deflection is considered in tooth
contact analysis

Machine element library

A

P A A P P

Spur / helical gear pair and chain of gears
Planetary gears, compound planetary gears
Bevel and hypoid gears, beveloid gears
Worm gears, crossed axis helical gears
Face gears with and without offset
Shaft-bearing systems, coaxial shafts
Shaft-hub connections

Synchronizer

3D representation

A

A

A

Automatic 3D-display (based on the data
defined in KISSsoft),

3D-model export to CAD platforms, gearbox
housing import, (*.step / *.iges),

Collision check with imported CAD geometry

Special features

A
A
A

A
A

Calculations with load spectra for all machine
elements in the model

Integrated programming language for
implementation of special functions
Animation of gear movement

Cut view and deformed systems display
Wizards, libraries and toolboxes for quick
modelling

Typical applications

A

A

>
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Analyze wind turbine gearboxes for different
loading conditions

Ensure that the design of a plastic gear set for
an automotive actuator fits into a given design
space

Calculate power flow in CVT transmission
Maintain a database of geared motor gears
Estimate the manufacturing cost of a gearbox
even during the design phase

Optimize bearing lifetime by variation of the

g e a po8itons on a shaft

Create specific reports e.g., for certification
And many more €

www.KISSsoft.com
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Housing stiffness import
The housing stiffness and the housing deformation
may be considered for the loaded tooth contact
analysis in KISSsys by means of
A Input of housing deformation values in a table
A Import of housing stiffness matrix / reduced
stiffness matrix

Supported FEM codes
A ABAQUS
A ANSYS
A NASTRAN

Features

A Node mapping: connect master nodes of
stiffness matrix to KISSsys model bearings

A Deformation vector is calculated inside
KISSsys using bearing forces and stiffness
matrix

A Automatic alignment of stiffness matrix
coordinate system to KISSsys model
coordinate system

Modal analysis

A Calculate system natural modes and natural
frequencies

A Considers bearing operating stiffness matrix
A Considers gear mesh stiffness
A Considers shaft stiffness, inertias and masses
A Animation of modes on system level
A Comprehensive report

Thermal rating
A Calculates power losses due to gear meshes,
bearing friction, churning and seal friction
torque
A Based on ISO/TS 14179-1/1SO/TS 14179-2
For oil bath or forced lubricated systems
A Calculates and lists individual power losses
and system efficiency
A Sizing of cooler, calculation of thermal
equilibrium, calculation of required oil flow

- >

Gleason GEMS interface
A Export EPGS data from KISSsys
A Interfaceto GEMSE and GAMAE
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7 WABAQUS

SIMULIA

SY
MSGC Nastran

Bour. | Eirere | Howt | Bt | Hionoves | s e
Y v = i

| S Housing_ver_1.Mesterbiod

u
200003 0.6B.51b1 0.072062 10948
200006_0.GB.51.b2 0.077337 1.2595
200002_0.GB.52b1 0.082828 13307
200005_0.GE.5202 0.032082 13816
KISSsys Release 03/2015
KISSsoft AG CH-8608 Bubiken

Description: Deformation (eigenfrequency)
On: 08.02.2015 At: 08:31:02

rotx rotz
0.69283 0.0037727 0.00035548
068334 0.0033177 0.00042393
0.70367 -0.0040438 0.00041672
0.65148 -0.0038556 0.0005748

KISSsys MODAL ANALYSES

1. Summary

1.1 Eigenfrequency
0Hz
38.34 Hz
B60.19 Hz
1118 Hz
165.06 Hz

2. Seftings

2.1 General settings
Calculation method
Number of eigenfreguencies

2.2 Meshing stifiness
Calculation method

3. MASS AND MASS MOMENT OF INERTIA

3.1 Shafts

Mur Torsionsschwingugen
5

1506336

www.KISSsoft.com
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K Price settings

GPK module

GPK module is a set of readymade KISSsys models.
The models are provided to the customers as a
library to be used in KISSsys. The models made
available cover the most typical industrial gearboxes.
The models feature advance level functions to
accelerate the design process of standard industrial
gearboxes. The need for the user to build his own
models is eliminated and detailed reporting functions
further reduce the time to document the design.
Automatic sizing functions for the gears, bearings
and shafts result in a well-balanced gearbox. Price
calculations based on user defined cost per mass
data allow for constant control over gearbox costs.

Types of gearboxes

A Helical gearboxes
Bevel, helical-bevel gearboxes
Worm, worm helical gearboxes
Planetary gearboxes

> > >

Configurations
A One, two, three, four or five stage helical
gearboxes, with or without roller bearings
A One bevel without, with one, two or three
helical stages, all with roller bearings
A One worm without, with one, two or three
helical stages, all with roller bearings

Functions
A Sizing of gear stages (distribution of ratio
among the stages, sizing for given center
distance)
A Sizing of shafts and bearings (based on stress
levels and required bearing life)
A Cost estimation (considering bearings, shafts
and gears)
A Report generation (summary, pricing and
detailed report)
A Detailed gear, bearing and shaft design
through KISSsoft
A Free arrangement of shafts in space
External forces on input and output shaft
A Settings for lubrication, temperature,
orientation of gearbox in space, materials,
calculation methods and graphics

.« >
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General settings

Bearing prices defined: |Per kg

Update bearing prices: |No

Define pinion shafts: |Nc

4 4 4

Define currency: |EUR

Costs per kg
Shaft:

Pinion shaft:

Gear:

Bearing:

e

www.KISSsoft.com
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) ) ) Soecic ddng RS e @
Cylindrical gear basis modules \ < s .
Configurations Lo

A Spur or helical gear, herringbone gear, T e D
considering face width offset an AT ~
Grease or oil lubricated or dry running gears
Metallic or plastic gears
Involute or non-involute gears
Any number of teeth, any type of tooth height, o]
internal or external gears

Specific slidng

R
5 8
1

-
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Gear geometry calculation

A Gear geometry along 1ISO 21771

A Reference profile along ISO 53.2, DIN 867,
JIS, BS5482 or own input

A Tolerances along DIN 3967, ISO 1328, own
input or for theoretical gearing

A Centre distance along ISO 286, ISO 7168,
DIN 58405 or own input

A Gear quality along ISO 1328, AGMA 2015-1-
AO01, DIN 3961, DIN 3961, DIN 3963, DIN
23961, DIN 23962, DIN 23963, AGMA 200-
A88

Gear rating
A DIN 3990 method B, DIN 3990 method B with
YF along method C, DIN 3990 Part 41
(vehicles) method B
A 1SO 6336:2006 and ISO 6336:2019
Static rating against yield
A AGMA 2001-B88, AGMA 2001-C95, AGMA
2001-D04, AGMA 2101-D04 metric
A  AGMA 6004-F88, AGMA 6014-A06, AGMA
6011-103, AGMA 6015-A13
GOST 21354-87
Plastic gears along Niemann, VDI 2545, VDI
2545 modified, VDI2736
As FVA software for DIN 3990
BV / Rina FREMM3.1, Rina 2010, DNV41.2
ISO 13691:2001 (high speed gears)
For nominal load or load spectrum

(X
X!

<>

i
R

>

> >

> > >y >

Reports

A For default report or user specific template
Geometry and strength reports

Tooth scuffing, micropitting and wear

Tooth thickness dimensions, tooth tolerances
Modifications, manufacturing

Automate (pre-machning)  £] True
Automatc (final machiing) £] True

>

> > > >
3
H
<
H
1ORO00000: RRE ™
gii

FEIFREREF

Cnntor ot
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Cylindrical gear general modules ————

Gear geometry calculation I
A Calculation based on gear or tool reference '1 :
profile
A Calculation based on true tool geometry
A Calculation based on mating gear geometry
A Import and export of gear or tool geometry
from CAD system

i3 i3 ¥

= JRURRRK J0E Ogs
jiec gt - 8 Ofs

A Calculation of theoretical, acceptance and . C N
operating backlash for metallic and plastic i3s0-. ' — .
gears and housings o ‘ e

Load spectrum calculation Bl \ ] i —a

A Direct input of load spectrum or import from fe] / |
text or Excel file e

A Calculation of lifetime based on required S S S e
safety factor, safety factors based on required P of cortact ()

lifetime and permissible torque based on
required safety factor and lifetime
A Calculation of partial damages =
A Calculation of equivalent torque 50- ;
A For DIN 3990, ISO 6336 and AGMA 2001

g & d[mm]

=]
=
*7;;';‘::'_‘;_3:
e O

E dm=210.671 E B dm=210.671
Ewﬂ— ©49.0
. B dSm=200.881 é dSm=200.881
AGMA925 calculations §°° 2] =
A Calculation of scuffing safety Ea ==
pe . . . 28.0 28.0 +
A Calculation of contact stress, lubricant film o g o é
thiCkneSS 1o E 14.0 f—
Micropitting and scuffing calculation Pt S

A Micropitting rating along ISO/TR 15144

A Specific lubricant film thickness calculation
along AGMA 925

A Lubricant film thickness calculation along
ISO/TR 15144 based on true contact stress

A Scuffing rating along ISO 6336-20, ISO 6336-
21, DIN 3990-4

Flank fracture calculation
A Along ISO/DTS 6336-4 or Annast method
A Along method A (based on LTCA) or method
B (based on formulas)
A Case crushing calculation along DNV 41.2

_— —
Master gear calculation =< N g
A Calculation of master gear geometry d . —A
A Meshing of master gear with gear . .

12 /52 www.KISSsoft.com
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Conditons1  Conditons I Conditions Il Resuits  Graphics

Cylindrical gear sizing modules

Configurations
A Sizing functions to find optimized gears (in
terms of mass, power density, stiffness, space
requirements)
A Functions to reverse engineer gears
A Functions to optimize gear properties

Rough sizing
A Proposal of several gear solutions for required
power rating, required ratio, given material
A Considers gear quality, permissible ratio error
A For single load level or load spectrum

Fine sizing
A Define permissible ranges for module,
pressure angle, helix angle, center distance
and profile shift
A Define target ratio and permissible deviation
Define maximum number of solutions
A Set maximum permissible tip diameter and
minimum permissible root diameter
A For pre-defined number of teeth or varying
number of teeth
A Different filter and sorting functions
A Report with assessment of solutions for
different criteria

- >

Macro geometry sizing

A Sizing from gear pair data
Sizing for target profile shift sum
For balanced specific sliding / speed increaser
To avoid pointed tooth or undercut
For maximized strength on flank or root or
maximized scuffing strength

> > >y >

Sizing of tooth height / reference profile
A Sizing of reference profile for target
transverse contact ratio
A Sizing of maximum possible root radius

Sizing of profile and lead corrections
A Sizing of tip and root relief Sizing of end relief
and crowning
A Automatic search for optimum corrections

13/52

Mirimum Mascmum Step

m | 5.0000 | 7.0000 | mm [ 1.0000 | mm

o [ wzsooo|[ 22s000] e [ 2.5000] ©

B 0.000 | | 0.0000] = [ 0.0000] =

| so0.0000] [ 306.0000] mm [ 1.0000 | mm
Range for profie shift coefficent  x”
Gear 1 Gear 2
Mirimu root diameter Ao o
et o [0 eme 0
et . e
v i et e
| TORQUE | | SPEED |
L y
ROUGH SIZING
GEAR RATIO
TOOTH WIDTH
STRATEGY
MATERIAL
CENTER
QUALITY DISTANCE

CALCULATION METHOD

[

REQUIRED REQUIRED
SAFETY SERVICE
FACTORS LIFE

Crdteai  Codtemil  Crdmra R G

A et

Safety against micropiting (1SO TR 15144 Method &)
g

210 —

1.60 —

110 —

w

‘53
IRBE

Gl | Oue | Cobamans | e

Gear 1: Factor1

w one all ="

I 1250

165 188

151
26 e 19 g

Radar chartl

Radar chart2

1500

Peak to peak transmission error
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Cylindrical gear modifications
Configurations

A

A

>

Considers all modifications in profile and lead
direction

Calculation based on 41 or more gear
sections

Pitch errors may be considered in part or fully
Calculation for nominal or operating center
distance

Calculation for nominal or partial load level
Meshing friction considered in calculation
Considers true gear geometry from
manufacturing simulation

Output

A

A

Calculation of load distribution in profile and
lead direction

True stress levels compared to stress levels
calculated along standards (ISO / DIN /
AGMA)

True root stress calculation

A
A

A

Calculation of YS and YF along full tooth root
Considering true root geometry from
manufacturing

Root geometry optimization for minimized root
stresses

Micropitting along ISO/TR 15144

A

A

Calculation of specific lubricant film thickness
| along g ISO/TR 15144

Considering true contact stress, temperature
in contact, surface roughness and lubricant
properties

Calculation of micropitting safety, method A
and B

Lead and profile modifications

A

D> D> D> D> D>
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End relief (left and right end), crowning
Helix angle modification

Linear and progressive tip / root modification
Profile crowning (barreling)

Pressure angle modification

Tip chamfer or rounding

Grinding disk plunge depth

Graphical output in involute diagram

Flank twist

Triangular end relief (left and right end)

Basic data | Reference profile | Tolerances | Modifications | Rating | Factors

| LE contact analysis |

Modifications

Gear 1

Start of modification at tip [Tip arele

Start of modification at root

J
[maximum root form diameter ds -]
J

E®

Type of tip modification [none.

Tip modification 0.0000 | mm 45.0000 | °

Chamfer / tooth end b, B 0.0000 mm 45.0000 °©

Gear Type of modification Value [um] Factor 1 Factor 2

Gear L Tip relief, arc-like 42,0000 0.9869
Gear 1 Frofile crowning (barreling) 15.0000
Gear 1 Pressure angle modification -12.0000
Gear2  Tip relief, arc-like 42,0000 0.9869
Gear L Crowning 33.0000

Modificotions [mym]

j 443884582
‘,l‘llilll‘

T T T T T T T L
AR AN RS S
Face width, Left Tooth Flank (mm]

T

100 .0
E 80 ~ /rwatm)
= .60 |
e t—— Aain

1 '
A N
Face width, Right Tooth Flank (mm}

Mods alignment Gearbody  Tarsion

Important: All inputs here refer to the nominal load Tnom defined in the "Rating” tab.

Status

active

active

active

active

active

In the calauiaton, the inputs are scaled with: 125.0000 | %
Gears Gears moun ted by interference fit, with stiffness according to S0~
Konstant Proportional (1624.767 Nm)
Shaft Gear 1 fle [Finion shaft for ¢iGearPair 1a.W 10 | + =
Devistion error of axis Gear 2 fzs | 0.0000 | | 0.0000 | pm i
Indlination error af axis Gear 2 s | a.0000 | [ .0000 | um i
Shaft Gear 2 fle [Gear shaft for cylgearpar 1a.w10 ] [}
Cancel

Stiffness curve

el & @

2590 —| 'n'J' il

=)
§ 2150 L I
2
Z280 - |
% 2310 -
=
a0
5 2170 7\ N\
2 3100 |
wu

2030

1960

.__r-b
2

=
—
[z
—
—

—

; -
FEIN S P

Angle of rotation (Gear A) [°]
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Gear body influence

Modelling and FEM

A Hub /web / rim arrangement
Parametrized geometry
Automatic meshing with parabolic tet elements
Calculation of deformation and stiffness matrix
Stiffness matrix connected to shaft calculation
Geometry preview
In combination with LTCA

v > >y D> D> D

Tooth geometry export

Configurations
A With or without profile / lead modifications
Modifications may be different per tooth
Modifications may be different per flank
Output in transvers, normal and axial section
Output of tooth or gap, single or half tooth
Output as x,y format to use e.g., in
spreadsheet calculations
Output as x, y, z format in line with Gleason or
Klingelnberg format for measuring machines
A Considers true gear geometry from
manufacturing simulation

> > > > > >

>

Load rating with time series

Import and conversion

A Import time series of speed and torque from

text file

A Convert to load duration distribution load
spectrum (LDD), save LDD for gear rating
Considers changes in torque direction
Considers changes in speed direction
Graphical display of resulting load and speed
distribution

>

Configurations
A Rain flow count method according to
Amzallag or ASME
A Simple count method

15/52

KISSsoft

== KISSsoft

== RIGHT FLANK ==

NUMBER OF TEETH % Z125

THEORETICAL 04/03/2020
REF. PT:1 (14, 10)
N

*PART #: 0.000.0
+

*DIFF. ANG: % DEDI! -6.7371
+

*NUMBER COLUMNS: ! 27 NUMBER LINES:! 18

*DATE: 04/03/2020 TIME: 08:27:52 UNITS: mm  *
*1 o1 X hd Z XN N ZN *
11 -T2.4733 15141 204286 -0.2138 -0.978% 0.0000
12 -7259744 135888 204286 -02415 -0.5704 0.0000

13  -T34736 -12650 204286 -0.2857 0.9638 0.0000
Export format

Options Full tooth -
Section Transverse 7
Operation Automatic (final machining) ~
Delimiter Comma {,) hd

Export format XY 4

Sice position s | 0.0000 | mm
MNumber of decimal places | 5 |

[] Remove double points

K Drehmomentverlauf

e

RS ES

T I T I T T T |
R R

Zeit [g]

hoQm QA& ¢ BEHEES

5462614840

409697.0125

I 2731325410

©os
o 2

Drehmoment [Nim]

-200
136568.0695

2 &
g s

Zeit[s]

- : - 35980
o
PP £

T
o
&

Drehzahl [1/min]
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Loaded tooth contact analysis

Configurations

A Considers all modifications in profile and lead
direction

A Calculation based on up to 41 gear sections

A Pitch errors may be considered in part or fully

A Calculation for nominal or operating center
distance

A Calculation for nominal or partial load level

A Meshing friction considered in calculation

A Considers true gear geometry from
manufacturing simulation

A For internal and external gears

A User defined accuracy level in calculation

A Line load calculation along ISO 6336-1,
Annex E with consideration of manufacturing
errors

=
BeRAARIPOIOID ¢ LES NG
9"‘ 2

Mesh stiffness calculation

A Calculation of Transmission Error for spur and
helical gears, showing peak to peak
transmission error, average and standard
deviation

A Calculation of normal force, torque variation,
contact stiffness, bearing forces, kinematics,
specific sliding and local heat generated over
meshing cycle

A Results displayed vs. roll angle, pinion e ;
diameter, length on line of action, pinion angle et = S
of rotation A £ b .

A Calculation has been verified in benchmarks 0.90 - L
against reference software, practical 0.60 . !
experience in full load tests and FEM 030 - N i
calculations o O\

Output _ _ T

A Graphics, exportable as graphic format or -0.60 — // \
*.dxf 0.90 // \

A Report including calculation settings and a0l \\\
results summary \

A Report including all graphics

Fl= o) TEVE S
ad o Bt e 1 T O
Property Vot
[ Contact s
¥ Coordnate system
~ Mgl o otaten Gear ) atomstc

True contact ratio calculation
A Calculation of true transverse contact ratio
under load
A Calculation of true total contact ratio under
load

AAAAA
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Detailed backlash calculation

Backlash from true tooth form v v
A Backlash is calculated as an angular backlash. o om e e
A Theoretical backlash is calculated based on Acsaptnce baskish
true tooth form. Tooth form may be involute, TSRS ) om g oo
involute with modifications or non-involute. For e =
non-involute tooth form or involute tooth form | Semearecomonmon
with modifications, backlash is not constant et e © oo
over meshing cycle. TR ey wm gwen 006
A Backlash is calculated for highest, lowestand ™" """ .
mean tooth thickness / diameter / center e e
distance combination, resulting in three | T —
curves.
A Collisions and tip to root interferences are
indicated by zero backlash condition.
A Gear modifications in lead direction are
considered, backlash is calculated for a
number of slices along the face width.
A Tooth deformation and temperature influence
are not considered.
A Works also for tooth form from imported *.dxf Rl
files.
0050 i s (s, 2
Backlash, acceptance backlash, operating Zooo N T e s e
backlash gomo B
A Theoretical backlash in transverse and normal ;;;;;zjz'\
section, chordal and arc value, considering Soom \\
tooth thickness and center distance =] \ /
tolerances. o
A Acceptance backlash considering runout, F gt o e 1
manufacturing errors and axis misalignment. s e e e
A Operating backlash considering housing and Ly -
gear temperatures and moisture absorption. 7 g ST e T
A Contact and collision check in 2D graphic in f;f\q- — —
transverse section for any tooth thickness, = S o
diameter and center distance tolerance e
combination. a—
A Recommendation of tooth thickness '
tolerances in case of gear jamming. oz -
. . . Sk Y WY RS
A Backlash definition through manufacturing ‘ F ™ |
profile shift or tooth thickness tolerances. A B,
A Calculation of tooth thickness / backlash from
span measurement or from diameter over
pins.
A Strength calculation on theoretical gear or on
gear with backlash.
A }»:}:.::IM;«;:EH‘;I":’
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2D FEM of virtual spur gear

FEM models

A 2D plane stress model using parabolic
triangular elements with variable mesh density

A Mesh density is maximized for critical area in
the root

A Resulting stress levels are calculated for
contact point of 30° (60°) tangent to
theoretical tooth form, for contact point of 30°
(60°) tangent to actual tooth form and for point
with higheSt stress 2BR AakSIPFSPSMuAEaRs

A Stress levels are reported and compared to ' -
nominal stress calculated along 1ISO 6336 I T

A FEM pre-processor (Salome) and solver
(Code Aster) are remote controlled requiring
no interaction.

A Pre- and post-processor may be opened after
calculation to check mesh, boundary condition
and results

A Different stress values like von Mises, max
and min principal and others may be shown.
Different color bars may be used.

Root stress calculation

A For standard gear geometry with trochoidal
fillet based on circular tip of tool

A For non-standard gear root geometry
including machining notches / grinding
notches

A For non-trochoidal, e.g., circular or elliptic root
shape

A Also, for cycloidal and circle shaped (non-
involute) gears

A For asymmetrical involute gears

3 FEM

FEM model
A For spur and helical gears
A Using non-linear tetraeder elements
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Planetary gears
Overview

A
A

A

A
A

A

Based on helical gear calculation modules
Calculation of planet pin location for non-
evenly spaced planets

Influence of rim thickness of ring gear and
planet gears considered

Assembly check

Sizing function for load distribution factor
along AGMA 6123

Rough and fine sizing function

Strength rating, planets

A

> >

v > >y > D> D

DIN 3990 method B, DIN 3990 method B with
YF along method C, DIN 3990 Part 41
(vehicles) method B

ISO 6336

Static rating against yield AGMA 2001-B88,
AGMA 2001-C95, AGMA 2001-D04, AGMA
2101-D04 metric

AGMA 6004-F88, AGMA 6014-A06, AGMA
6011-103

GOST 21354-87

Plastic gears along Niemann, VDI 2545, VDI
2545 modified, VDI 2736

As FVA software for DIN 3990

BV / Rina FREMM3.1, Rina 2010, DNV41.2
ISO 13691:2001 (high speed gears)

For nominal load or load spectrum

Planet system reliability

Micropitting rating along ISO/TR 15144,
scuffing rating along 1ISO 6336-20, ISO 6336-
21, DIN 3990, AGMA 925

Flank fracture rating along ISO/DTS 6336-4
and case crushing rating along DNV 41.2

Kgcalculation

A

A

A
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For systems with perfect pin position or for
pins with positioning error

Quasi-static load distribution neglecting
dynamic effects

Sun may be floating or stationary

Kgis calculated for momentary force
equilibrium for different meshing positions
Considering system equilibrium for in-phase
and out-of-phase systems

— e v i ] __ 2 B E TS
@4® °'©,&\ = - am a . ‘
O\ === S I £ e
QG { I L ‘

e e B 0 e 1 o s S e M
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Planetary tooth contact analysis B " e "

1000.0 1125.0 1250.0

FEM calculation of planetary carrier

A Planetary carrier torsion is calculated inside
KISSsoft with FEM

A Salome / Code Aster is used as pre-processor
and solver, using Python scripts

A Based on parameterized model of the carrier
(import of carrier geometry is not directly
possible)

A Mesh generation is automatic

A Includes sizing function for planetary carrier
geometry

A Results may also be directly imported from
FEM results file

Ring gear deformation
A In case of ring gears supported only on one
side, the conical deformation may be
considered for the planet i ring gear mesh

Sun gear arrangement
A Floating or fixed sun gear
A In case of floating sun gear, quasistatic
momentary equilibrium is calculated

Link to shaft calculations

A Planetary carrier tilting in carrier bearings or
due to manufacturing errors may be
considered from shaft calculation

A Sun shaft twist, sun shaft tilting may be
considered in LTCA with planets

A Planet pin deformation and planet bearing
deformations is automatically imported from :
shaft calculation

A Planetary tooth contact analysis may be ——
integrated into KISSsys models e HERE @
2.50 ! [ H P T_max
240 ~ i Vo
—2.30 4
22-20 \f/ ¥.\\ // )(/ \
£ 2.10 - _
ge] | ?( \ \‘\ "
B | e
B 170 o
< 160 o [/
B O A
140
1.30 1/ \ / v
LA I S I | T_min
AR N

Angle of rotation (Gear A) Sun gear [°]
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Rack and pinion modules
For spur, helical or double helical arrangement 2

Strength rating
A Along ISO 6336, DIN 3990, AGMA2001,
AGMAG6004, BV / Rina FREMM 3.1 for
metallic gears
A VDI 2736, VDI 2545 and Niemann for plastic
gears

Output
A Reports for manufacturing tolerances, drawing
data, hardness depth proposal
A Life and strength results
A 2D and 3D gear geometry

Crossed axis rack and pinion
A Axisangle | 0°

A Calculation of geometry

A Calculation of contact ellipse size

A Stress calculation, strength rating

A No load contact pattern

A Considering lead and profile modifications
on pinion

A Export of 3D geometry in neutral format

A Not for double helical

A Part of crossed axis helical gear modules

ReRQRAAR PAFNIPIP LD mgaly €3¢

Elliptical gears
Mesh calculation for wave gears

Geometry
A Definition of elliptical external gear
A Definition of circular internal gear -

RlofQmRAARAQEHL @ VYYESEEEL
poerty
Gewr 1
nberof s gaghc
oot form

i

A With low number of teeth difference

L

Output
A Graphical representation of mesh

» OR0 & OROO

iif
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Functions related to
cylindrical gear manufacturing

Pre-machining tool

A How to define the tool addendum length, to
achieve the required gear dedendum?

A Which protuberance amount is needed to avoid
the grinding notch with certainty?

A Can I use any existing tool for pre-
manufacturing a new gear?

When pre-machining is applied, the tool
addendum needs to be enlarged to
compensate the manufacturing profile shift.
To avoid grinding notches, the
protuberance is applied on the pre-
machining tool, to avoid the increased
stress concentration.

The root radius is applied as large as
possible to reduce t
filletd design), but
form diameter.

he
t

Chamfering and topping tools

A What is the contact ratio change due to a
chamfer?

A s the noise behavior still ok with the reduced
contact ratio due to chamfer?

The chamfering of the gear when pre-
machining requires an individual tool.
KISSsoft allows the definition of the ramp
angle and chamfer size.
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As a result, the tip form diameter is shown.
Also the reduced contact ratio is shown,
what affects also both the noise and
strength rating of the gear and has to be
documented for further processing. As pre-
machining tools, hobs and pinion type
cutters are available.

Grinding depth

A What minimum grinding depth (root grinding,
flank grinding) is required?

A Is the grinding depth sufficient to avoid
interference / collision when meshing?

A What is the trace of tooth tip when meshing?

root stresses (Aafull

Phe &d@endurfi 6f th& Hurd-finfsking todl i@ O t
calculated for required minimum active root
diameter, maximum root form diameter or

to avoid grinding the root etc.

www.KISSsoft.com
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Left: Tool workpiece interference,
Right: No interference

The simulation of rolling the gears shows

interference for several tolerance conditions.

The trace curve of the tooth tip shows the
potential collision clearly.

Grinding dresser

A Can we reuse a grinding dresser for another
workpiece?

A What is the effect on the gear design if we use
an existing grinding dresser?

KISSsoft checks whether, for a given gear
design, an existing grinding dresser can be
used or re-used.

The software shows the resulting gear
modifications if an existing grinding dresser
is used, reducing tool costs and eliminating
tool lead time. The difference between the
designed modifications and the machined
modifications is evaluated and the effect

can be checked using KISSsoft functionality.
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[ seiecied worm grinder/aressing whee! ? x
Effectve g2t for e worm grndng whee!
Gap of the Gressng whesl Aw 0.5500 | mm Leai angie of worm grinder Yo 1372] *

Drspiacement of the reference profile 8h 01374 | mm Pch diameter of worm grinder e 2500000 | mm

Neomm data of the dresmng wheel

‘Sutabiity - Dumeter in zenth of tooth flank 152.3547 | mm

Damgraon 143.2036 | mm

Faot radus coefficent 2500 Root dameter 138.1271 | mm

8
i
i
]
E s g p

Tip reliel 42,0074 pm Penetration depth in root Grole 07081 | mm

Comecton lengen 03428 Cmarance gridng worm-tp demeter or, 0.7 mm
Tip relief from crowming 0.0000| pm Reserve (drde)2 0.1337 | mm

Sum of 1p reied and crowning 2.0074] g Gas o the aressing wheel A 06000 mm
oot rebef because of Cromning
T form dmaer

Reference diameter for tp relief

0.0000| pm Mo, of threads of worm grinder e 1.0000.
1649320 | mm Pach diomeser of worm grnder L 2500000 mm

L U I

1628357 | mm Lead angle of worm grnder Y 137 =

e [oi] | e

Diameters, meshing interference and
collisions

A How does the tooth thickness tolerance range
affect the range for dFf, dFa and df?

A What is the influence of machining stock and
tool tip shape on the upper root form diameter?

The manufacturing profile shift of the pre-
machining and final machining tool affect
the form diameters and thereby the
available involute length. A display of all
relevant diameter, for different tolerance
conditions, and for different machining
steps visualizes the calculated values.
Meshing

interferences, safety distances and
collisions may be detected in high
resolution graphics with animation functions.

Form diameters, active diameters, tip and root diameter,
reference circle / base circle, operating pitch diameter
and diameter for DOP measurement.

www.KISSsoft.com
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Influence of tooth thickness on dFf (green / blue: tooth
form, pre- and final machining, highest xE value, red /
black: lowest xE value).

Hob database

A How can we ensure that gear designers
consider existing tools when choosing a
workpiece design?

A How can | request for a new tool based on the
current gear design?

The reference profile, pressure angle,
module and a tool reference number can be
imported into KISSsoft

database from a text file. The tool inventory

is then reflected in the gear design software.

Gear designers may then check on the
availability of a suitable tool for a gear
design and reducing the number of new
tools needed. If a new tool is required, the
gear profile data can be exported and sent
to Gleason tool manufacturer on one click.
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Pre-machining Gear 1
Tool selection Cutter/Tool: Hobbing cutter - CANE|
Input Factors 4

Data source Premanufacturing Hobs avaiable - -
[ 1
u Select cutter from database ? X

Des
Ad

Tipl Restrict selection using module and pressure angle

~
Deq | Designation mg [mr a,[°] h'a Pasn h'sa h e Ogea [°] s
Cutter 6/20 no.B2701  6.0000 20.0000 1.3257 0.2700 1.2000 0.6000 12.0000
2 B Cutter 6/20 no.B2764... 6.0000 20.0000 1.3500 0.2500 1.2500 0.5000  10.0000
Cutter 6/20 no.B3562  6.0000 20.0000 1.4200 0.2000 1.2000 0.4000 8.0000

Prg
< >

Prg

Ro Cancel
Hob and shaping cutter data imported in KISSsoft

Short lead hob

A What is the influence of the hob module on the
workpiece root shape?

A How does a short lead hob affect the gear
strength?

Short lead hobs create a different root
shape resulting in different stress levels that
cannot be assessed using DIN, ISO or
AGMA gear rating standards. When using a
short lead hob, it is then recommended to
use the FEM calculation in KISSsoft
considering the root geometry and

curvature as manufactured. A comparison
of stress levels for different hob modules
allow for an approval of a certain hob
design.

www.KISSsoft.com
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Upper image: Root shape hobbed with standard hob. Lower
image: Root shape hobbed with short lead hob.

Power skiving

A Can a tooth profile be manufactured with power
skiving?

A s there sufficient runout for the tool regarding
the shaft shoulder?

KISSsoft allows to estimate the
manufacturability of gears using power
skiving. On one hand, the tooth geometry is
checked regarding machine and tool
limitations, on the other hand, the gear can
optionally also be checked for collisions
with the tool. Collisions scenarios which
shall be checked can be activated.

25/52

In addition, it is also possible to export the
corresponding tool-gear helical calculation
as a KISSsoft file which can then be
opened separately and may be used for
visualization or problem-solving purposes.

Forming and generating final
machining

A How can we avoid grinding notches for
generating and forming grinding operation?

A For a given final machining stock on the flank,
how can we achieve a desired material
removal in the root?

In different industries, different grinding
techniques and strategies are used. While
in industrial gears, the root is typically not
ground, it is ground in most cases for
aerospace gears. For large gears, a
forming final machining process (e.g., hard
hobbing with form cutter) may be used
whereas for e.g., car transmission gears, a
generating grinding process is common.

Grinding notches should be avoided for
high performance application while they
may be found in gears produced with small
batches. KISSsoft allows to tune the stock
removal on the flank and root separately
and final machining tool runout is checked.

www.KISSsoft.com
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Left: Generating grinding with grinding notch. Right:
Form grinding with grinding notch.

Left: Root and flank both ground. Right: Grinding depth
= hobbing depth. Blue: gear after pre-machining, gray:
grinding disk, green: gear after final machining + root
form diameter

Tool profile for non-involute gears

A How can we determine the tool profile for non-
involute gears?

A s the workpiece profile manufacturable with a
generating process?

28 /52

Non involute gears with positive radius of
curvature on the flank can typically be
manufactured in a generating process using
rack type or pinion cutter type tools.
KISSsoft calculates the gear reference
profile through a reverse generating
process. The rack profile may then be
exported as 2D *.dxf for tool production.

Green: Non-involute gear with circular tip area
Blue: Basic rack of tool

Measurement and quality

Measurement grid coordinates

A 3D models as STEP and measurement grid
A Data export in GDE and GAMA format
A Including microgeometry and tolerances

To control a CMM or for the sake of
verification, the measuring grid coordinates,
and the normal vectors are calculated and
reported in KISSsoft for a user defined
number of flank points.
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*PART #: NUMBER OF TEETH % Z125

+0.000.0 PINION THEORETICAL 14 Sep2020  *
*DIFF. ANG: % DEDI ! 87371 REF. PT.1(5, 3) *

. .

*NUMBER COLUMNS:! 9 NUMBER LINES: 1 5 E
*DATE: 14 Sep 2020 TIME: 07:15:48 UNITS:mm *
101 X ¥ z XN N ZN ¢
fmmm==========s========s=ss-s=sssssssssssssssssssssss=sssssssssm=s=ssf
1 1 714689 16989 -17.6000 1442  -9895 0000

1 2 742280 -1.0427 476000 3007  -9537 0000

1 3 769775 0000 -17.6000 4021 -9155 0000

1 4 797103 13540 -17.6000 4823 -875% 0000

1 5 824119 20870 176000 5488  _8352 0000

n 4 4 amen 1n nnnn

The export formats for GDE and GAMA®
are available. They allow for a fast and safe
data transfer between various
manufacturing and measurement machines.

Tooth thickness and span width

A What are the required tooth thickness values
for pre-machining and final machining?

A What are the permitted tooth thickness values
including the tolerances?

A Flattened ball for splines

The gear tooth thickness and span width
can be determined for any manufacturing
step. Using the tooth form analysis in
KISSsoft, the analysis of tooth thickness at
any position of tooth height is possible.
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For involute splines, flattened ball needs to
be applied to avoid the touching of the gear
root.

Tooth thickness is calculated for a given
diameter, for theoretical gear or considering
tooth thickness allowances.

K Calculate normal tooth thickness

Gear 1 Gear 2
Tip diameter d. | eas0||  4ss5.0180] mm
Root diameter d | 137080|| 43.0180] mm
Base diameter ds | 1e00s3|| 4.49%8] mm
Required diameter  d. [ 1s.o000||  4se.0000] mm
Without tooth thickness allowance (theoretical toothing) w
Normal tooth thickness s | 10.5101] | 8.3394| mm
Mormal space width = | 8.3394| | 10. 5101| mm
Report Calculate Close

Calculated diameter over pin for theoretical,
mean, upper and lower value may then be
compared to measured DOP using Gleason
over pins gauges.

Gleason L
q DOP320
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Profile and tooth trace modification

A Lead, profile and combined modifications

A Topological modifications

A Tabular, graphical data for manufacturing
drawings

Various gear modifications can be defined
for right and left flanks independently for
optimum running performance for each
flank.

L, Right flank fmm)

The K-charts are provided in KISSsoft for
reference of the measurement machine.
Also, the cumulated modifications per flank
are available in 3D graphics.

GDE format for data exchange

A How do we communicate gear data easily and
error free between different departments or
companies?

A How do we get relevant gear geometry data
that is missing on a drawing?

A unique, simple, accurate and flexible way
to describe gear geometry and
manufacturing data is implemented in

KISSsoft based on VDI/VDE 2610 guideline.

The data exchange between

design department, production and quality
inspection group, or with customers, is
thereby simplified and accelerated. It
serves as a digital gear table and is used in
parallel to a drawing.
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—<gear_data_exchange_format version="2.6">
—<gear_data type="gear">
<gear_id>]1</gear id>
—<section_identification™

<customer/>

<drawing_number>0.000.0</drawing_number>

<modification_date>2020-09-14</modification_date>

<ident_numberl/>

<ident_number2/>

<ident_number3/>

<ident_list_var_type var_type="Mach_id">CylGearPair | (spur gear)</ident_list var_type>

<ident_list_var_type var_type="Meas_type">KISSsoft example</ident_list_var_type>

<comment/>

</section_identification>
—<section_geometry>
—<hasic_data>

<kind_of gear>workpiece</kind_of gear>
<external_internal>external</external_internal>
<number_of_teeth>25</number_of_teeth>
<normal_module>6.0000</normal_module>
<pressure_angle flank="both">20.0000</pressure_angle>
<helix_angle direction="straight" flank="both">0.0000</helix_angle>
<reference_diameter flank="both">150.0000</reference_diameter>
<base_diameter flank="both">140.9539</base_diameter>
<facewidth>44.0000</facewidth>
<tooth_thickness_normal pitch_dia>10.5015</tooth_thickness_normal pitch_dia>
<pin_di 11.0000</pin_di
<ball_di ter>11.0000</ball_di
<size_over pins>168.5922</size_over pins>
<size_over_balls>168.5922</size_over_balls>
<size_over_one_ball>84.4519</size_over_one_ball>

Master gears

A Can we use an available master gear or is a
new one required?
A Which area of the involute is checked?

Based on a given workpiece design and the
required diameters to be in contact with a
master gear, the suitability of a given
master gear is checked. Alternatively, a
new master gear design is calculated
considering workpiece diameter tolerances.
Master gears may then be used on Gleason
and other testers.

Gleason = [NE
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MASTER GEAR CALCULATION FOR DOUBLE FLANK TEST (for Gear 1)

Check ofintroduced Master Gear with da 228.3600 mm
Master gear: [zM] 36.0000
[al 3
[betald] 0.0000
[dM] 216.0000 mm
[=M] 0.0300
[x.eM] 0.0254
[x.iM] 0.0254
[rata when pair gear/master gear is running (no backlash situation):
Center distance [aMin] 184.4047 mm
[alax] 184.4955 mm
Restrictions for M aster gear tip diameter da:
Optimum diameter (for dM fof gear) [daopt.e] 2285148 mm
[daopt.i 220 2804 mm
M aximal diameter (for dF fof gear) [damax] 2305777 mm

M aximal diameter for tip clearance 0.0080 mm [damax-cl] 231.0764 mm

Lower image: Calculated master gear properties for a
given workpiece, considering tip and root form diameter
tolerances.

Analysis of manufactured gears

Design-manufacture-measure

A What is the vibration characteristic of the
machined gear compared to the designed
gear?

A How do machining errors influence the contact
pattern under load?

|| B, I

N | g
KiSSsoft KisSsoft 4 b 1!_&

\

KISSsoft ‘ v “:ﬂ /
Adapt design Adapt . i
manufacturing - N L
process GAMA™
Export data
KISSsoft Kisssoft GAMA™ | _Kisssoft
Analyze NVH of Add manufacturing Analyze data, find
manufactured gear deviation to gear significant deviations
geometry

Approved gears and
approved process

The design-manufacture-measure loop
integrates KISSsoft, Gleason gear
machines and metrology solutions.
Machining errors may result in elevated
noise levels or poor contact patterns in
operation. To predict if the performance
characteristics of a machined gear are
satisfactory, the measured flank deviations
are imported into KISSsoft.
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There, the designed and the measured
geometry are analyzed (contact pattern
under load, transmission error, force
excitation, &)
characteristics are compared in parallel.
Based on this, the manufacturing process
with its deviations may be approved or the
need for a more accurate or stable process
may be identified.

Root radius and tooth root stresses

A What is the stress concentration due to a
grinding notch?

A How can we assess root stresses for non-
trochoidal root shapes?

Gear root strength is usually assessed
using applicable DIN, ISO or AGMA rating
standards. However, in the case of
nonstandard root shapes or grinding
notches, a FEM calculation is required.

When grinding notches or other machining
errors are created, KISSsoft provides a 2D
FEM calculation where the stress increase
is shown. Based on the stress level, gears
may be safe for operation or need to be
scrapped.

Natural and designed twist

A What amount of natural twist results from
threaded wheel grinding?

A What are the resulting deviations from the
designed flank geometry?

www.KISSsoft.com
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In threaded wheel grinding process for
helical gears with lead modifications, a
natural twist results (unless it is

compensated). Its effect on the contact
under load and the vibration excitation may
be assessed using KISSsoft. Furthermore,
a desired twist amount to mitigate the
negative effect of gear misalignment under
load may be designed and optimized.

Modifications C [mym]

50.000 25.000 0.000 -25.000 -50.000

Sizing functions in KISSsoft automatically
find the optimal flank twist amount to

achieve optimal contact pattern under load.

It then needs to be checked by the
production engineers whether the
calculated twist amount can be
manufactured.
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Assembly contact pattern

A How can we check that a contact pattern after
assembly is as required?

A How do bearing play and assembly tolerances
influence the contact pattern?

No load contact patterns after assembly are
typically available towards the final phase of
the gearbox assembly only. The contact
pattern at no load, but considering bearing
clearances, can be predicted with KISSsoft.
It then serves as a basis for the acceptance
of the unit under assembly. The marking
compound thickness may be given in the
calculation as an additional parameter.

Side II

—

Tooth height [mm]

@
)
2

4a00r0
ocOoo0O

P &P © & @
Width [mm]

Above: Contact pattern after spin test during gearbox
assembly

Below: predicted contact pattern considering gear
microgeometry and bearing clearance influence.
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Bevel gear modules

General
A Strength rating for nominal load or load
spectrum
A Database for reference profile and tolerances
A Different geometry configurations with uniform
tooth depth, constant slot width, modified slot
width, different root and tip apex positions
A For spur, helical or spiral bevel gears
Rough and fine sizing function
A Calculation of measurement grid for
Klingelnberg, Gleason or Wenzel gear tester

- >

Strength rating

A Strength rating along 1ISO 10300, Method B
and C, DIN 3991, AGMA2003, CN3028 /
KN3030 for Cyclo-Palloid gears and along
KN3025 / KN3030 for Palloid gears

A Hypoid gear calculation along KN3029 /
KN3030 for Cyclo-Palloid gears, KN3026 for
Palloid gears, ISO 10300

NOMINAL - COORDINATE - LIST FILE:

A Plastic gear rating along VDI 2545 or X Mo e
Niemann o S EaaileD

A Static strength rating and rating of differential [ nza cocams: 9 R,
planetary gears, efficiency along Wech o oo ] T

A Flank breakage calculation along Annast and
ISO/DTS 6336-4, scuffing rating along DIN
3990-4, ISO/TS 6336-20, ISO/TS 6336-21

1 34.1256 11.8662 -205.3563 0.9153 0.4028 0.0068 R
2 34.1795  14.4455 -205.0465 0.8878 -0.1792 -0.4238 R
3 34.8105 15.4836 -204.8064 0.7368 -0.4024 -0.5434 R
4 35.5667 16.2260 -204.5769 0.6011 -0.5315 -0.5968 R
s 36.3979 16.8016 -204.3525 0.4882 -0.6127 -0.6215 R
6 37.7523 17.5938 -204.0040 0.5665 -0.5585 -0.6060 F
7  40.3957  20.2943 -203.1895 0.7592 -0.3764 -0.5310 F
8 42.5707 23.7809 -202.3724 0.8536 -0.2428 -0.4608 F
9  44.2772 27.8776 -201.5733 0.9118 -0.125¢ -0.3910 F
o
1

Manufacturing
A For face hobbed or face milled gears i
A Considering Klingelnberg machine list LISIELER
A Accurate 3D gear geometry for CNC outside _ inside
machining 5
A No load tooth contact analysis considering
lead and profile modifications

45.4751 32.4919 -200.8104 0.9469 -0.0177 -0.3211 F
34.1933 7.2546 -198.4391 0.9597 0.2808 0.0125 R
34_5644 Q.7351 _-198.1374

*
VNBRBRRRERRRRR G

Contact pattern on tooth fiank Gear 2

4

No load tooth contact ' T Width [mm]
A Calculated of loaded tooth contact with low
load
A Considers all gear modifications
Direct input of misalignment values
A For verification of contact patterns after
manufacturing

- >
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Loaded tooth contact analysis

A
A

A
A

A

LTCA of spur, helical and spiral bevel gears
For nominal load or with consideration of KA
and Kv and for load spectrum

Using slice model

Line load distribution over whole face width
(contact pattern under load)

Momentary line load distribution as contact
lines for different mesh positions

Bevel gear transmission error

A
A
A

Loaded or non-loaded (lightly loaded) TE
PPTE values
FFT of transmission error

Further load distribution-based results

A

> > >

Flash and contact temperature

Scuffing safety factor

Flank fracture safety factor

Micropitting (adapted from cylindrical gear
calculation)

Contact for misaligned systems

A

> > >

Input of HGV misalignment

Input of shaft angle deviation

For drive and coast side

Considering housing, bearing and shatft
deformation

Tooth flank fracture calculation

A
A

A

Calculated hardness distribution
Hardness distribution input from
measurements

Calculation along ISO/DTS 6336-4 and
Annast

Differential gears

A
A
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Fine sizing of differential gears
LTCA for spur gears with modifications

el S -

Contact lines on tooth flank Gear 2

outside inside

Width [mm)]

On the tooth fiank, all meshings are shown simultaneously per step.

Transmission Error

A
{

oot s THEEeY

Contoct temperoture [degC]

sssss Gears mounted by interference fit, with stiffness according to 150 6336-1 ¥

Fie shaft Gear 1 [Pinion shaft for BevelGear 6a (Straight, Fig 1).W10 | +

v ® o 67733 il

® 17.7926 | um

Imisalgoment (G) &) | 8.48%4 ) ym

Shaft angle deviation 4T | 0.0000] =

Fie shaft Gear 2 [Gear shaft for BevelGear 6a (staight, Fig 1).w10 ] | [
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Gleason GEMS® i KISSsoft /
KISSsys interface

Two software solutions, one common goal
A KISSsys: Design, optimization and analysis of
systems. Considering power losses, load ”‘ GEMS
spectra, housing defo -
A GEMS®: Design, optimization and analysis of
spiral bevel and hypoid gears, preparation of
data for Gleason gear production machines
A KISSsys: System deformation (EPG / VHJ
values) for pinion and wheel considering
housing, bearings, shafts.
A GEMS®: 2D / 3D LTCA including interactive
root bending stress and contact stress output
with S-N curves.
A Interface for gear data and displacement
values between GEMS® and KISSsys

Value proposition

A Improved customer experience, human
efficiency and part quality by connecting
system design, gear design and gear
manufacturing software systems

A Closed loop to manage manufacturing
process using GEMS® based on gears sized
and designed in KISSsoft

A Gear micro geometry preliminary design in
KISSsoft and final design in GEMS® /
CAGE®

A Flank and root strength, scuffing resistance,
micropitting safety, flank fracture risk and
static strength calculation in KISSsoft

KISSsoft
A Flank and root strength, scuffing resistance,
micropitting safety, flank fracture risk, life
rating with LDD and static strength
A Rough and fine sizing, modifications sizing
A 3D geometry export

GEMS e o
A Transfer data with, CAGETM, UNICAL, and e . e
common design software e
A Import design data files from CAGE and E
UNICAL

A Connect with GEMS on-line via web app

A Generate data for blade grinding machines

A Closed loop to manage manufacturing
process
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