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Two Software Solutions / One Common Goal

KISSsys: Design of Transmissions GEMS: Calculation and Manufacturing
of Bevel and Hypoid Gears

Kinematic Calculation

= Standard and shifted transmissions.
= Differentials, power split.

Load Capacity of the Transmission

= Life time and strength calculation of
gears, shatfts, rolling bearings.

= Load spectra and damages.
Efficiency and Thermal Rating

= Power loss and efficiency
calculation.

= Heat transfer by the casing, etc..
Housing Stiffness

= Housing compliance considered by
stiffness matrix.

Dynamics of Shaft Systems
= Modal analysis.
= Campbell diagram.

-
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®  Design and analysis of spiral Ve
bevel & hypoid gears.

B Establishment of data for
Gleason gear production
machines.

B Establishment of data for
Gleason blade grinding
machines.

®  Closed Loop to manage
manufacturing processes.

Parts
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Two Software Solutions / Complimentary Process for Bevel and Hypoid Design

KISSsoft: Design Manufacturing Process Open Design, Seamless Connectivity

= Easily connect to, and transfer data with, CAGETM,
= UNICAL, and common design software.

Geometry and Strength Calculation ‘ = Import design data files from CAGE and UNICAL.
" 15023509, ISO.10300:2014’ DIN, ‘ = Connect with GEMS on-line via web app.
AGMA, DNV, Klingelnberg @ =

Werksnorm, static, flank fracture.

Powerful New Features

» Interface with GEMS through touchscreen or
Sizing o conventional mouse/keyboard.

= Variation of macro geometry as = 3D gear and pinion graphics with animation.
spiral angle, pressure angle, .. = Combined ease-off and TCA for pinion and gear.

= Results shown for all variants as s " Interactive tooth surface and ease-off correction and
g T R optimization.

safeties, bearing forces, efficiency. |~ © F =
- ¥ : .y e : = Real blank geometry for both pinion and gear.
" Specific parameters for differential | O S S S - = 2D tooth profiles along the face width.

bevel gears.

= 2D/3D loaded TCA, including interactive root bending
stress and contact stress output with S-N Curves.

= |nteractive tool design with graphical slot and blade
output.

Bevel gears in systems

= EPG (VHJ) values from pinion and
wheel shafts.

= Misalignment values including shaft
bending, bearing stiffness, housing
deformation, thermal effects.
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System Design Loop / KISSsys using GEMS

System Design &
Simulation

Gear Design & Analysis

Manufacturing

Cutting Grinding

Gear Optimization iy o= |
Strength f ! (s
NVH o Y
System Testing Efficiency Gear Testing JLags
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Customer Value Proposition / System Design + Gear Design + Manufacturing

Dramatically improve customer experience, human efficiency, and part quality by

connecting System Design, Gear Design, and Gear Manufacturing Software Systems.

System Design Simulate Measure Gear Manufacturing

(Gear Boxes, Analyze Gear Design Analyze (Production,
Drivelines, etc.) Optimize Correct Metrology, Testing)

N
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Common Data Exchange Protocol

Export Gear Geometry
from GEMS to KISSsoft

G EMS KISSsoFT

Gleason Engineering & Manufacturing System Calculation Programs for Machine DeS|gn
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Export Gear Geometry from GEMS to KISSsoft

-

## Gleason Gear Design Software

File | Apps Help

M
Y Mew G E MS Total Gear Solutions Glea sOon
E Open reering and Manufacturing System

Close

'
Save

B Save As
Import

Sample Jobs

Bt

hate- hypoid-90degree-|h-ratiol 3xd4-module04.09

ngineer ID: Customer ID: | GD5_5Sample

Pininn

SPA file

i-rcrfreem:

Hand Of Spiral:

Spiral Angle: ]

Gear

Number Of Teeth:

Face Width: mm

4 GEMS

Import SPA file

‘e Hobbing

Final Operation: | Soft

Pressure Angle 0.B.: |15.24812 |
Pressure Angle LB.: | 2475188 |
Offset: mm

Manufacturing Method: | Completing
Gear Manufacturing Process: | FORMATE
Tooth Taper: | Parallel Depth

Units:

Tools & Design Settings

Cutter System:

Cutter Radius: mm

Blade Group:

EN
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Export Gear Geometry from GEMS to KISSsoft
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Design Data Exchange

Tooth Contact Analysis

Ease-Off Modification

Surface Modification

UMC Ease-Off Optimization

UMC Surface Optimization

FEA Calculation

CMM File Generation

Blade Grinder Summary

System Design Data Interface

MIE| Customer ID: | GDS_Sample

Pinion
Number Of Teeth:
Hand Of Spiral:
Spiral Angle: :
] Pressure Angle 0.B.: )
Pressure Angle LB :

Offset: mm

inufacturing Method: | Completing
iar Manufacturing Process: | FORMATE
oth Taper: | Parallel Depth

unis

Gear

Number Of Teeth:

Face Width: mm

## Gleason Gear Design Software —
File | Apps | Help
’ Base Design MS Total Gear Solutions Gleason
‘ Manufacturing System
‘| File: Tool Design h—Qﬂdegree-Ih—ratiolExM-mcduleM.UEl

EN

4 GEMS

Select Design Data
Exchange
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Export Gear Geometry from GEMS to KISSsoft

File Name

Geometry

Number Of Teeth

- %® GEMS

Hypoid Offt ‘ * Export Geometry Data as
S o ] show X presented in new window

Outer Transverse Module 4,364
Mean Spiral Angle 25407 Mounting Distance { mm )

Pitch Angle 65.043 Dinion |  95.28092
Face Angle 66381 Gear 44.48634

Root Angle 61228
Nominal Pressure Angle Drive 1579
MNominal Pressure Angle Coast 2221
Limit Pressure Angle 0.0
Spiral Hand Right
Face Width 320
Mean Pitch Cone Distance 89.263
Outer Pitch Cone Distance 105.896
Outer Pitch Diameter 192.016
Outside Diameter 193.289
Mean Addendum Coefficient . 1.0
Mean Dedendum Coefficient 135
Mean Clearance Coefficient 0175
Profile Displacement Factor 1 -0.68
Tooth Thickness Factor 0.01
Mean Whole Depth 7929
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Import Gear Geometry Data in KISSsoft

Model ? X [3{ Usernterface 3 Settings K BevelGear KISS FT
>
3 AwResits 1 SETTINGS Setup model

Calculation Programs for Machine Design

> B BevelGearDeviations

W

{2 Boundaryl
{8 Boundary2

B FrequencyTemplate

| GearBox

~ OP shaft1
E Bearingl
E Bearing2
= Calcshaft
ﬁ; CentricalLoad
E Coupling
-D- Gearl

v OB shaft?
E Bearingl
E Bearing2
Bl Calcshaft
i CentricalLload
E Coupling
-D' Gear2

v a8 12
A CalcPair

E5 HighestDamage

@ Hiousing

[i] Info

%l PreSizing
m- - .

Properties window
Variables overview
Mew variable

Cut (Ct+0)
Copy (Ctrl+C)
Paste (Cirl+V)
Delete (Del)
Rename

Hide

Find references

BearingSetup
Dialog

ExportTable

Onlnit
OnRefresh30View

System Design Data Interface

1
1
t

Diagram

Hif=g
pi5 13

Shaft2

|

1—'——-'»—1:H_l'

i | i

Create system model in
KISSsys

Import GEMS data
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Import Gear Geometry Data in KISSsoft

Basic data Manufacturing Reference profile Tolerances Modifications Rating Factors KISSSOF I

Confi i
eredrten Calculation Programs for Machine Design
Type Constant slot width, fig 2 (Gleason-Duplex) > | | | ﬁ
Geometry H H
* This will update the gear
Mean normal module Meen | 3.3463 | mm (@ | Gear 1 Gear 2 Details. ..

Outer pitch diameter gear 2 dez | 193.4596 | mm (O |1 Mumber of teeth z | 13 | | 44| data In KI SSSOﬁ: to matCh

Pressure angle at normal section . | 20.0000 | = - Facenidth b | 36,7645 | | 32.0000 | mm th e GEMS d efl N |t| on
Gear 1 helix left hand (spiral teeth) v Profile shift coefficient X'see | 0.6600 | | -0.6600 | €| [
Mean spiral angle gear 1 B | 45.5851 | ° ¢ |+ Tooth thickness modification factor X'z | 0.0102 | | 0.0103 |
Addendum angle gear 2 B | 13382 ° ¢ [o Quality (150 17485) Q | 6| 3
Dedendum angle gear 2 B | 3.3151| ¢ - Shaft angle | a0,0000 | ®
Hypoid offset a | 30.0000 | mm

Material and lubrication

Gear 1 18CrNiMo7-6, Case-carburized steel, case-hardened, ISO 6336-5 Figure 910 (MQ), Core hardness >=25HRC Jominy J=12mm<HRC28 A
Gear 2 18CrNiMo7-6, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9,10 (MQ)), Core hardness ==25HRC Jominy 1=12mm<HRC28 hd
Lubrication | Qil: ISO-VE 100 (| Oil bath lubrication A
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Import Gear Geometry Data in KISSsoft

Model g X m UserInterface m Settings [E BevelGearDeviations m LoadCases m PresSizing m k!
v 3 A B c D £

B AuxResits 1 SETTINGS Setup model

E5 BevelSearDeviations

(= Boundaryil 2 Bearings Calculation Roller bearings, cassi Calculate

(= Boundary2 3 IUse linear stiffness no Create files

Effidency 4 Presentation Draw deflection linesno Export deflection

B3 FrequencyTemplate 5 Deflection scale 1000Load an: Drive Side

W | (GearBox 6

v P shaft1
Bearing1 7 RESLLTS
Bearing2 8 Local deflections 3 [mm] z [mm] vy [mm] (axial) fa [mm] (awial deviation)
eila Calcshaft 9  Pinion 0.019224 0.016311 -0.011754 0
& centricalLoad 10 Gear 00018339 0.0019446 0.010652 0
I Coupling 1
-D' Gearl

v O} shaftz 12 Global deflections E [mm] P [mm] G [mm] Gleason (EPG)
Bearing1 13 Total (contact point) -0.021361 0.013543 -0.0059354 {define manually)
Bearing2 14 Pinion -0.019417 0.011764 -0.016538
Bilm CalcShaft 15 Gear -0.0019445 0.0013839 0.010552
& CenfricalLload 1
I Coupling
'D' Gear? 17 Deviations fa [mm] fz1 [mm] fs2 [mm] fsigma [deq]

o

VoA el2 18 Total (crossing paint) 0.072063 0.013273 -0.054631 0040185

A CalcPair
12

KISSsoFT

Calculation Programs for Machine Design

It will then run each load
case specified and export all
corresponding misalignment
information

Gleason



Common Data Exchange Protocol

Export Gear Geometry
from KISSsoft to GEMS
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Export Gear Geometry from KISSsoft to GEMS

Model @ x |[Q
v 3
B3 AuxResults 1
B BevelGearDeviations '
(= Boundary1 Properties window |
&) Boundary2 Variables overview
Efficiency Mew variable I
E5 FrequencyTemplate cut (crl4x)
b | GearBox
v OB shafti Copy (Ctrl+C)
B Bearing1 Paste (Ctrl+V) !
B Bearing2 Delete (Del)
m CalcShaft |
Rename
- Centricalload |
I Coupling Hide
IF Gear1 Find references
w P shaft2
E Bearing 1
B Bearingz Dialog Finion
Els Calcshaft
ﬁz CentricalLoad
I Coupling
-D' Gear2
v a8 12
‘Q CalcPair

Gethirections

Onlnit
OnRefresh30DView

m

Global deflections
BearingSetup Total {contact point)

Gear

Deviations

Total (crossing point)

ises [3 PreSizing [3 ki

E

Setup model
Calculate
Create files
Export deflection
Drive Side

fa [mm] (axial deviation)

11704 o]

10a52 o]

P [mm] G [mm] Gleason (EPG)

-0.021361 0.013548 -0.0059354 (define manually)
-0.019417 0.,011754 -0,016588
-0.0019445 0.0013339 0.010652

fs1 [mm] fs2 [mm] fsigma [deq]
-0.072063 0.013273 -0.054631 0.040135
14

KISSsoFT

Calculation Programs for Machine Design

It is also possible to directly
export the gear geometry
defined in KISSsoft together
with the load cases results

Gleason



Common Data Exchange Protocol

Import Load Cases
iIn GEMS
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Import Load Cases

File Name F\DesktopSave\fm-samplel-testxml

Geometry | Misalignments and Loads

4 GEMS

S Tt::n“: fﬁ: :ﬂ:} (:r} :f:mp) ::m'}
1 Pinian 300000000 500 1500.0 0.0407 -0.0722 0.0135 -0.0562
2 Pinion 300000000 200.0 -1800.0 0.0407 -0.0422 0.0235 -0.0772 [ Import Load Cases (Open
. GEMS DDE first then select
Mounting Distance ( mm) import)
Pinin
) Gear .
I
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Run FEA Application

File Name F\DesktopSave\fm-samplel-testxml

Geometry | Misalignments and Loads |

. B

Torgue
Case Member Cycles (Nem)
1 Pinion 300000000 50,0
2 Pinion 300000000 200.0

System Design Data Interface

Speed

{rpm}
1500.0
-1800.0

-0.0722
-0.0422

(mm)
0.0135
0.0235

4 GEMS

(mm}

s (@ oo  Imported load case file must
— match loaded design file.
Mouning Distance () Press RUN when file
o ' loaded to execute the FEA
| application

17 Total Gear Solutions G I eason



Transmission and Stress Results

File Name F\DesktopSave\fm-samplel-testxml (|

| Geometry | Misalignments and Loadsl Results | 'A Export

Total Linear Transmission Error and Mesh Stiffness ’
Load Case |Case 1 (LOADCASEIDY) *|  @iinear TE FiStifness @ o
Max: 25425 um 3162 GPo | 0100 * Results generated. Export

) Show XhL to use in designer
/’\ / Mounting Distance { mm )
Pinion

Gear 4448634

Stiffness ( GPa ) Linear TE [ um )

Roll Angle ( *)

@ Siiffness | 2.662882 |( @ 3.162011 )GPa

Min: -0.165° 20676 um 2.570 GPa

Angle * @ Linear-TE (@ 25425400 ) um

Fa = = =0 a5 - = a8 - @ @ @ @ @ a5 I E I IS IS E Ea e ae
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Common Data Exchange Protocol

Import Load Cases Results
In KISSsoft
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Inclusion of Analysis Results

Model g X [E UserInterface [3 Settings [E BevelGearDeviations [E LoadCases [3 PreSizing [E ki KISS T

By AuxResults

v [B5 BevelGearDeviations 1 FETTINGS Setup model Calculation Programs for Machine Design
% LoadCases Properties window s Calculation Roller bearings, dassi Calculate
v [ Results ) . Use linear stiffness no Create files
Variables overview
£ Meshstiffness ) "tation Draw deflection linesno Export deflection ® |mp0rt StreSS and TE
£, RootStressMax New variable . . I
Deflection scale 1000Load on: Drive Side It
E TransmissionError Cut (Ctrl+X) reSU S
(= Boundary1l
Co Ctrl+C 1
@ BDUndar}'z Py { } T _',_'-_'-5'-'-'55'.:'-5".:' ® Contlnue to run NVH
Effidency Paste (Ctrl+V) d fa [mm] (axial deviation) I -
ES FrequencyTemplate Delete (Del) -Ey |_ 1754 0 ana yS|S
b | GearBox
Fename 52 ]
~ Of shaftl
@ Bearing1 Hide 58,20 7] Contact Pressure n
. _ a 57.90 7]
& Bearing2 Find references = ]
efls Calcshaft o 2 57.60 hoca
A Centricalload BearingSetup g 57.307] 1555
[T}
I Coupling Dialog 5 57.00 be52
I Gear1 . E 56.70
v OB shaft2 ExportTable & 5540 -
| T )
Bearing1 GEMS_Compare ti 5510 — fsigma
E Bearing2 55.50 —1
(g ' #6531
HE CalcShaft cc £
& Centricalload L — e |
E coupling ﬁ‘ﬁ' E;:"' © @{:\" o
-D' Gear2 _ o
v a8 cpp Angle of rotation {(pinion) [7] Width [mm]
A CalcPair
OnRefresh3DView

: Gleason



