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J J c) + k Propertles ﬂ i ‘-
B deep groove ball bearing 6405 Nominal Performance Rating [h] : 946.481
Modified Performance Rating [h] : 8119.941
Fﬂ”mﬁ | - Weighting  Tension Load Kappa a DIN nom. L nom. Perfomance mod. ref. L mod. Performance
m (%] max [N/mm2] max [N] min min [h] Fraction [%)] [h] Fraction [%)]
0.938 897 995 194 951 4.0 50.0 9 281E7 9 561E-6 4 641E9 1.64E-6
1.562 1396.85 762.542 4.0 50.0 54741263 0.003 2.737E7 4 635E-4
1.25 2038.556 2323.588 4.0 50.0 12527 987 0.094 626399.375 0.016
2.5 2895.467 65468.460 4.0 17.047 384.57 6.153 6724.304 3.019
4,688 897.095 194.951 1.238 50.0 9.281EY 4. 78E-5 4. 641ED 8.202E-6
7.812 1396.85 762.542 1.751 50.0 54741263 0.014 2.73TETY 0.002
6.25 2038.556 2323.598 2.144 50.0 12527987 0.472 626399.375 0.081
12.5 2895.467 6548.468 2476 10.678 384.57 30.764 4199 .868 24167
4 688 897 995 194 951 0.935 50.0 9 281E7 4 78E-5 4 641E9 8.202E-6
7.812 1396.85 762.542 1.323 50.0 54741283 0.014 2.737E7 0.002
6.25 2038.556 2323.588 1.82 50.0 12527987 0472 626399.375 0.081
12.5 2895.467 6548.468 1.871 8.127 384.57 30.764 3191.048 31.807
4 688 897.995 194.951 0.72¢ 50.0 9.281E7 4 78E-5 4 641E9 8.202E-6
7.812 1396.85 762.542 1.028 50.0 54741263 0014 2 73TET 0.002
6.25 2038.556 2323.598 1.259 50.0 12527987 0.472 626399.375 0.081
12.5 28954687  6548.488  1.454 6.354 384.57 30.764 2491.41 40.74
Report Generator D FR: FIE AN NS LD FFMS T
; o e 90 % ’Von Mises Spannun g [N/mm?] ‘
= (o) N
1 e e
B o * - 3.000E01
i Ty o O O Z
= - 2.000E01
6DOF ball Lo00eos
E [1] (NVH Element)
e Max 3.206E01
g Knoten 72478
b Zeitpunkt 1.087E00

100
50
0
50 ;
100

m

J'L'Tsjjl F'a?l'd'ZDL'L,\jJO)?/ =

o /

nnnnnnnnn

08
075
o7
065
06
055
05
045
04
035
03
025
02
015
01
MI\A 0.05
0
-0.05
11 12 13

Skalierung (lin.) 1.000E00
Skalierung (rot.) 1.000E00
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W By Optimizer X
rties
Il Optimizer Properties [EEISOTORNE] gils X0 VTN Particle Swarm Parameter: [~
Weighting: Inertia (start value) [3.0
Element ID Element Name Parameter Type | Order | Rating |File/val... Weigh...|Norma.. \:fgh:fg_r;:g:t:v:m:ran:]n‘: :2 = :
2 (Modal Reduction) ~Mass Time |- [Min| [0.0 1.5 auto wgight'mg_ S |2.05 18
79 TVD_Rubber Power Loss, Effective FFT 1.0. Ord [|Min] |0.0 1.0 auto Number of Particles [1 |
38 CRK_main_hearing_1 Bearing Load YZ, Resulting [Max 33000.0 (0.0 auto Number of Neighbors [0 |
57 CRK_main_hearing_2 Bearing Load YZ, Resulting [Min -38000.0 (0.0 auto Number of Iterations [1 |
65 Spll‘l_Z‘,c'|3 - 5p||1_3_6 [6?] MMMH Method SEfET‘," Anal‘,"SiS a- 1.2 0.0 auto Max. duration for one particle <min= user specific
24 Upper Flattening - Web 3 [1MMMH Method Safety Analysis g- 1.2 0.0 auto
79 TVD_Rubber Power Average |- |[Max| |0.0 1.0 auto Balancing Parame: ter:
Use of balanci R -
Element Result-Parameter Type Order Rating  Weig... Norm...File/Value . stsezf a:nlcmg_ma:sfs :;mfvibm:f; Web_1110] : :
- - - irst web for balancing hole |_CR_ » -
|q‘__ CDEd_l [6] | M ”q Bryan-Tait Angle Alpha| M ”TlmE | T | ||Mm|| M ”D'D "D'D | Second web for balancing hole |Ql wh3d_CR_Web_8 [29] |v|
Numb. of fitness functions: 7 Add Change Remove Balancing Mass Lower Bound <ke- [0.005 [l
Add Change Remov
Save and Start Save New Cancel Save and Start save New Cancel
IR = ANl B Fr ] N {— H 3 o=
EHEEMNEREL DT D/NTA—A Lparametric webE R B iR %k & 15 R 4R PSO /85 A—4
|C| Simulation Results - PSQ - TRAIMIMNG/PSO_optimized (30_V6Cranktrain_P50.rts) - O X
File Templates View Options Chart Overlay
|H| Iteration o 0 o s = romm Zrom
- T HAININIs ' HFS asTIMIZEY | e esswert [Gesamt-Fitns Gesaml-Fitnesswert
0 TRAIMING/PS0_optimized = = m
]ﬂ total fitness value | i e S .
c YV | ||z 2z 22 -
R | Laoa m o s
IEI “Nones -5 R - e £
g B 50 30 J‘:‘“
|Fitness Functions | - | 4| » B . s
o 0.1274.
o f . - . 2 =
Additional Blocks £ - ) :
H = linmm 50 reitelinmm 5.0
Elements Additional Rows = b - .
= §
= a0 10
@ Pparticle 57 [57] Al = 8 B .
#m Particle 58 [58] 4 . .
im" Particle 59 [59] — . .
i} Particle 60 [60] 3 - “ -
8 Convergence - Fitness Functions [1... 2 e oo
i® Convergence - Particle Properties ... | e \ o \
G Offmuny kel Ingrad  100.0 G Cffung kel Ingrad 1000
d& Convergence - Parameter Standar... n\ L e, m\ pu
10 o0 wo me %00 100 T oo B0 0 )
Fit Eu WE |:I TdDSUJ WED e [157] GG Verdrenwinkel In grad lf‘%u:’ \‘_‘;'D_’—;;—c)'mﬂ [157] GG Verdrenwinkel n grad
| showleged | - .
Update Data a 2. 4. B 8 10 12 14 16 18 20 22 24 26 28 30 32 34
) . [teration in -
Close Window =—Fitness Functions [Convergence - Fithess Functions)

DR IR ST E 2 TOREBEHEICE TARBHEEZFAIEFTOTOLANKRTEINE
¥, HMFHOBREOKRREEINKRBAREZRET H-ORBLTOCADMEICFATHEAH

EEY, ~LFET,

SWHEE: M FOMER—VICIK EIET L. 2. RIEZORERHEZEHT-HIEDFHHE
ARTENFT,

|£| Particle Overview _ O ®
) 2
iteration: (20 [ -] [no column sorting [-] updateData
Initial model [10] Stiffness <Nm/rad=> |[10] Damping (Counter (|[9] Moment of Inertia <k [3] Torque, 1.0. Ord., |\ [8] Power Loss, Effective|total fitness value l' \
18.3 0.5 0.05 1.9625669 0.0032388575 1.9779966 -~

W
Global best [10] stiffness <Nm/rad=> |[10] Damping (Counter (|[3] Moment of Inertia <K [3] Torque, 1.0. Ord., |M[8] Power Loss, Effective|total fitness value
6 (iteration: 16) 17.233 5 0.2 1.4867826 0.0034675424 1.6568904 -~

o
Iteration best [10] stiffness <Nm/rad> |[10] Damping (Counter (|[3] Moment of Inertia <k [3] Torque, 1.0. Ord., |M[8] Power Loss, Effective|total fitness value
13 17.238 5 0.2 1.4867889 0.0034675125 1.6568905 ~

o
Standard deviation |[10] Stiffness <Nm/rad= |[10] Damping (Counter (|[9] Moment of Inertia <k

0.559 0.004 0.003 ~

Al
Particle ID [10] Stiffness <Nm/rad> |[10] Damping (Counter (|[3] Moment of Inertia <K [3] Torque, 1.0. Ord., |M[8] Power Loss, Effective|total fitness value L4
1 16.986 5] 0.2 1.4876075 0.0034681156 1.6575987 ~
2 17.302 5 0.2 1.4869639 0.0034670893 1.6569557 D
3 17.205 5] 0.2 1.4867607 0.0034676928 1.6568975

N | = [ ol
4 17.211 5 0.2 1.486768 0.0034676653 1.6568987 [ ] - I
l/ -— ]
3 17.201 5 0.2 1.4867601 0.0034677137 1.6569004 v
xport particle as model Delete simulation data Conver, gence *Test Button
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cifi
ra Function Editor
Type Name | Unit |Initial Va... Initial Val...| Initial Value dt2| Circle Id = (Psi_d - Psi_pm) / Ld;
Source ud Y 0.0 0.0 0.0 1 3]~ 'a=(Psi_g/Lq)
Source Ug B 0.0 0.0 0.0 1 [3]
Source Omega_L |-rad/ 0.0 0.0 0.0 L[] Psi_d_dt = Ud- R*Id + Omega_L*Psi_q;
Sink Id -A 0.0 0.0 0.0 1 [3] Psi_g_dt = Ug- R*Iq- Omega_L*Psi_d;
Sink g A 0.0 0.0 0.0 BRE
Sink Torg Nm 0.0 0.0 0.0 L1 [3]  Torque=1.5*Zp*(psi_d*Iq-Psi_g*Id);
Parame 7n - n.0 R E
Insert Line Add Li Delete Lin N
Flow Contral Operators
[Choice [ -] [Function |
Square
Power
Square Root >
nth Root
if Integer Division >
else Modulus
Exponential Functiol
Logarithm >
Common Logarithm
Power of Base 10

ul In1 Out1 In1 Outt F———( )
ud
In2 T
Out2 P In2 Out2
In3 T2
- »iin4  Out3 In3 Out3
T3
ug ‘ Comp. Pulse_gen.
dq_trans
theta amp > W\/ f_carrier
MATLAB Function

Y
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Cffset [997] Angular Position [670]
I
b
ABS [671]
Rot Speed Pump [1003]  Druch

VL [110]
Face
°. "
WrmA2 MPas[1012]  Force[1013]  Actuation [1009]
HDP_Stoessel [647]
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Von Mises Stress [N/mm?] Surface Velocity [m/s] »
?WXV”}'«"‘*Q&
»mr| 6.000E01 » | 5.000E-02 VAVEAYS: =i s
R Yy

4.880E01 4.000E-02 "”‘*'I»A-é%gguym{gﬁ ‘
3.760E01 2.000E-02 ‘
2.640E01 2.000E-02
1.520E01 1.000E-02
A 000EQD 0.000ED

[196] Wange 3 [290] [NVH Element)

Max 1.981E02 Max 2.136E-01

Node 854 Node 128388

Time A 334E-03 Time 3.684E-02

Scaling (lin) 1.000E00 Scaling (lin) 1.000E00

Scaling (rot) 1.000E00 Scaling (rot) 1.000E00
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