288 AURORA® EXAMPLE MANUAL

Example 12: Tooth base load

(Plane stress element No. 7 with 8 nodes)
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Example Manual

12. Example: Tooth root strength (Plane stress element No. 7 with 8 nodes)

The calculation of load capacity of spur gears is one of the most demanding tasks of the
machine element analysis. This example should give a qualitatively overview by using a
linear strength determination with an idealized geometry meaning for example no mis-
alignment and no crowning. The tooth root strength is to be investigated; the tooth di-

mensions are based on the correct geometric shape.

Input files:

b23 ni.txt > FE-structure with mesh parameters
b23 _i2.txt > constraints

b23 i3.txt > parameters for stress calculation
b23 i5.txt > surface constraints

In the beginning a new project must be created by using [J and cr=t Folder| iy this case

e.g. Example12. To confirm this dialog, press Enter and close the dialog with OK. The Im-

port of the geometry starts with & ImPOrt/Bxport At this moment a new context menu will

be opened on the right side. Now you have to import the necessary files (Figure 1). Click-

ing the button % Z88-File it is possible to load the different files. The file b23 ni.txt
must be loaded with the option Meshing-file z88ni.txt and the following dialogue must
be answered with Yes. These steps lead to a FE-mesh consisting of the 8 nodes plane
stress element Nr. 7 (see also Z88 Aurora Theory Manual). To import constraints you
must choose the b23 i2.txt file with the option Boundary conditions z88i2.txt in the

% Z88-File gaction. The stress parameters can be set if you import the file b23_i3.txt

with the option Stress parameters z88i3.txt. Finally the file b23_i5.txt contains the sur-

face loads. To import these use the option Surface / Pressure loads z88i5.txt.
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j \l z88auroravl I docul bsp I;

places [ Name - [Modiﬁed I =)

@ Recently Used b23_ i2.txt 03/04/2008

£ Tom b23_i5.txt 29/11/2008

& Main (C:) 288elp.txt 30/05/2010

8 DVD-RW-Laufwerk (D:) 288il.txt 30/05/2010

& BD-ROM-Laufwerk (F:) 288i2.6¢ 30/05/2010

8 pvD-RW-Laufwerk (... 288i3.txt 31/05/2010
288i5.txt 30/05/2010
z88manage.txt 31/05/2010
z88mat.txt 30/05/2010
z88ni.txt 03/04/2008
z8800.txt 31/05/2010
z88ol.txt 31/05/2010
z8802.txt 31/05/2010
z8803.txt 31/05/2010
28804 .txt 31/05/2010
z8805.txt 31/05/2010 (=l

+gdu I —Ee'rc.el

choose Zaa-ir&ﬁle:

Meshing-file z88ni.txt

b23_ni.txt

¥ Should the superstructure get meshed?
start meshing —u ot the parameters ofmeshing will be deleted! |!

b23_i2.txt m

choose Z88-input file:

Boundary conditions z88i2.txt v

b23_i5.txt

Figure 1: Import of files

choose Z88-input file:
Surface / pressure loads z88i5.txt 2

To control the imported constraints use the button % to switch to the preprocessing

mode and click on the load case with the name case_1. Now the applied constraints are

shown in the 3D view (Figure 2).

You can start the solver by using the B button. The calculation can be done using the

Cholesky-Solver (without renumbering) with 3x3(x3) Gauss points. Set parameters for

the stress calculation to von Mises stresses to be able to compare the calculated results

with Niemann (1965) (Figure 3). To start the calculation, use the RN button.



Wnrora 1
. Example Manual

PR R S S

File View Preprocessor Solver Postprocessor Help

DO stES eeen b ks + @ 8
CIFE ROVHFEO @F M &F |

3D-view |

Create FE-structure: I
UT=UX=0 (Plates: UZ=0)

U2=UY=0 (Plates: Rot¥=0) F™ beams/trusses |

U3=UZ=0 (Plates: RotY=0)

Mesh generation:

U4=Rotx=0 free-mesher: mapped-mesher:
U5=RotY=0 & tetrahedron | & super elements |
UB=Rot7=0
Parameters of elements:
Displacements given @ Define |
Surface/Pressure Loads
Forces X Material:
Forces Y 1Il patabase
Forces Z I+ Define
Constraints:
A Apply constraints |
Loadcases:
o Add == Remove |

N
)
//

Loadcase | Name |

loadcase 1 case_1

calculate loadcases: all
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Structure: FE ; /

Wiew: Solid (all elements)

Figure 2: Model of a single gear tooth with applied constraints

Figure 3: Stress-optical view after Niemann (1965): , The entered numbers 1 to 15,5 for lines of equal main
shear stress are proportional to the stresses. The breakdown of one tooth is to be expected at the tension

side of the tooth.”
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The results can be shown in the postprocessor mode () (Figure 4).

2 788 Aurora V1

File View Preprocessor Solver Postprocessor Help
DOY sHEBES eees LLi B4+ @ A
CZTFE ROVHO B R &

3D-view | statistics |

+3.26E+000 ~+4.02E+001 Loadcase Name
+4.02E+001 ~+7.72E+001
+7.72E+001 ~+1.14E+002
+1.14E+002 ~+1 51E+4002
+1.51E+002 ~+1 88E+002

calculate loadcases: all

+1.B5E+002 ~+2 25E+002 View | "
undeflected

+2.25E+002 ~+2 62E+002

+2.62E+002 ~+2 99E+002 both

+2.99E+002 ~+3 36E+002
100.0

+3.36E+002 ~+3 73E+002 I

I -

+3.73E+002 ~+4 10E+102

Max. scaling factor:

1000 %, apply

£ Magnifications

v Mises stresses

mean value per element

Results =1

Displacements X
Displacements ¥
Displacements Z
Magnitude of displacements
Stress at corner nodes
i
y Stress at Gauss points
S wmmnm Nodal forces X
Structure: FE % / e . =l

Wiew: Solid (all elements)

Figure 4: Results



