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2 Data preparation

2.1 KISSsys model

See file THE-KSS-AS-1711-00-KISSsys-model.ks, use with release 03-2017A or later.

There, a simple one stage gearbox is modelled. The model is perfectly symmetrical such that a symmetrical
load distribution of over the face width will result as long as no influence of the (asymmetrical) gear body is
considered. Note that even the power input and power output through couplings is located in the middle of
the shaft in order to achieve symmetry even if this is not a realistic, practical design.
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2.2 Exported gear file

d G S B FE@ION LY 3 iR R L S

From the above KISSsys model, a gear pair file is exported: THE-KSS-AS-1711-00-Gearpair.Z12
Note that some parameters of the gear body (web thickness and gear rim thickness) is already defiend in tab

“Basic data”, button “Details”.

Gear 1 Gear 2

Drawing number [e(z1z2)] | w2 |

Rim thickness coefficent 5=~ 3.5000 | @ | 3.5000 | ®

Inmer diameter 4 | 331100 O | 256.1060 | O mm [

Inner diameter of gear rim do | ooom| | 0.0000)  mm [§

Web thickness factor by | 0.2 | @ | 0.20m0 | ®

Web thickness b | 12,0000 O | 12,0000 | C mm [

Toothing runout None v [Nene -
=

Note below gear data
Basic data Reference profile Tolerances Rating Factors

Geometry
Mormal module M 4,0000 | mm
Pressure angle at normal section a- 20,0000

Gear 1 Spur gear 7

Helix angle at reference crde B 0.0000

Center distance a

183.0000 | mm <

MNumber of teeth

Facewidth

Profile shift coefficent x™ |

Quality (DIN 3361)

2 |

o

Gear 1 Gear 2 Details. ..
7| 74|
| £0.0000 | | £0.0000 | mm [
0.4266 | | 0.1715 | €] [e

Q|

sl
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2.3 Creating the gear body stiffness matrix
See file THE-KSS-AS-1711-00-Gear-body-stiffness.K16

Start KISSsoft module “DPK”. Set the flags as shown below. Press “...” and import the gear data for the pinion
(gear 1 in gear pair 1). Set mesh density to “medium”:

Gear body deformation
Geametry

[ Use factors
Read data from file

File 5-1711-00-Gearpair. 212

Mumber of gear pair 1 hd
Mumber of gear 1 A
Mesh density FE model medium hd

Enter geometry that will result in a soft (so that we see an effect in the results) and asymmetrical gear body:

[ Use factors Rim thickness  SR: mm
Read data fom e fom ks SR m
Fie Hub thidkness. h; mm
Number of gear pair 1 - Hub thickness s -
Number of gear l T Web thickness b mm
Mesh density FE model medium - Recess width ks o
Faceien ° ™ S— -
Hub width b mm
Operating pitch diameter d. mm
Shaft diameter da mm
Nomdlmedie  m. m

Select the gear body material, activate the below flag and define an output path for the *.resu (that is the
stiffness matrix) file:

Material
Gear body deformation | 18CrNiMa7-6, Case-carburized steel, case-hardened -

Load

Generate the stiffness matrix

Stiffness matrix file ‘D:ﬂ-IP,i':lU-KSS,.’l.}-ReIease—ZOI?EDPKI'I'I-IE-KSS—AS—I?J1-00-Sﬁffness-mat'ix.resu |

I recommend to save the file before running the calculation.

Run the calculation by pressing “F5” or L

The calculation should complete with:

[ information

x

i The stiffness matrix was saved successfully,

OK

The *.resu file should look like this:




2
© Datei Bearbeiten Suchen Ansicht Bxras  Makros Konfiguration ~ Fenster  Hilfe
INSH SRE| L BERB D =E2 0 QY 4R Tt ene » |, inkementelesuche I {1

Dateiliste 4 x THE-KSS-AS-1711-00-Stiffness-ma... |
THE-KSS-A5-1711-00-Stiffness-matr... ||[ |

4
%

i

<I> <INIAST> VOUS UTILISEZ UNE VIEILLE VERSION DE CODE_ASTER.

EN METTANT & JOUR VOTRE VERSION, VOUS BENEFICIEREZ DES
DERNIERES AMELIORATIONS APPORTEES AU CODE DEPUIS 15 MOIS.
SI VOUS AVEZ DES DEVELOPPEMENTS PRIVES, VOUS RISQUEZ
D'AVOIR UN TRAVAIL IMPORTANT DE REINGENIERIE SI VOUS NE
SUIVEZ PAS LES MISES A JOUR.

-~ CODE_ASTER -- VERSION DE DEVELOPPEMENT 1
VERSION SEQUENTIELLE
COPYRIGHT EDF-RED 1991 - 2010
EXECUTION DU : VE-05-MAL -2017 16:8%
PLATE-FORME : LAPTOR-HE
NB MAX PROC OpenMP: 1

@QEpl. | Datei... | P Texb.. ||[< >

Suchergebnis 4%

ER Suchergebnis | 5 Programmausgabe

Dracken Sie F1 far Hilfe. 1 1 Lesen UB Block Sync| Aufz UF

See file THE-KSS-AS-1711-00-Stiffness-matrix.resu

2.4 Checking the FEM body calculated

To see the geometry / FEM mesh, press @ . Salome will open, press

View Tools Sources Filters Macro:
T

& Open Ctrl+0
Reopen
l Save Ctri+8 E &
Save As... Cli+Shitss  |F—
X Close Cri+W 10
Connect Ciri+L —
B | piease, select edad am;yau;g;:;ﬂgu&:nmws button below. & ciri-u

Sen | Joren ] [Lcomea | [sossserpe] (o]

Click on &

urface
3D Glyphs
Outline
Point Sprite

Pipeline Browser

|

B csiMocalhost 11111 .
| i
Asater.tl.med

3 Import

3.1 Importin KISSsys

o

Lookin  (ClUsersiHPiAppDatsi ocalTampISS_28/ o OO

Wy Documents

Desitop
Favorites
=

DA

b

]

paze.

File name: | Aster med ]| ok

Files ol type: SUpponed Files (*inp *img *har *cmi * cav bl “ CSV*TXT

Go back to KISSsys. Open shaft model of pinion shaft. Import the *.resu file into the shaft editor:
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[ Take into accoun

Label [71e12) |
Position of cylindrical gear on shaft y 100.0000 | mm
Position of cviindrical aear in alobal svstem Y 100.0000 | mm

3.2 Contact analysis with consideration of gear body deformation

Now, close the above shaft model and go to the gear calculation.

Check that the shaft calculations are linked to the ﬁear pair calculation as shown below:

Axisalignment  Gearbody  Torsion

Gears |Consider gears as mass and as stiffness -

Take into account partialload |Frm shaft caleulation -

Konstant Pmpor

Shaft Gear 1 fie e \sers\P \appData) ocal Temp \KSYS_Ds1_cale w10 [l [# =2

Deviation error of axis m i

Inclination error of axis {m i

Shaft Gear 2 file [l [# &
o]

And neglect any torsional effects:

fsds lignment  Gear body | Torsion

Torque Gear 1 ot considered -

Torque Gear 2 ot considered -

Run the contact analysis. You will find the below stress distribution:

e HEEe

Stress [N/mm2]

450.000 sog, Goo 1350.000

3.3 Contact analysis without of gear body deformation

Go back to the shaft calculation of the pinion shaft and deactivate the flag:
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F | . o

ead data from file

[ Take stiffness matrix into account

Close the KISSsoft shaft file and go back to the gear pair file. Run the contact analysis again to find:

[stress curve 30 'H?LI ‘5 L’% »
Stress [N/m2]

0,000 350.000 700.000 1030000 1400 000

3.4 Assessment

In the calculation without influence of the gear body, we find — as expected — a symmetrical load distribution.
We find that — due to the bending of the two shafts and because no crowning is applied — there is more load
on the outer sides of the face width.

If we consider the gear body deformation, we see a “rippling” effect. This is because the FEM mesh is not
fine enough in the gear body deformation calculation (the programmers are aware of this). Also, we see that
on side Il, where the gear body is soft, there is less load.

So, the results are as expected.

The usage of this module is not yet as it should be and the programmers are aware that the usability should
be improved. However, in principle, the module DPK can be used for detailed analysis.
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