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UCA FE Body 0 Ci{} Durability Analysis 5-315}7|

Patch Set 2445} 7|:
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h
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6. Patch Set Dialog 0|A| OK HEZ +ELICt.
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7. Patch Set O] MM =S =08t |, FFlex Edit 2| Exit 150|A Exit Icon & =2 &9
RCZ2 g|EobgL o),

8. LCA_FE Body 0f CHsl{A = Patch Set 2 H-st7| QIshM 2 H~7 HO| TPHS Ofefol a1 3lut
Z0| SYSHH HMESI0| St== ULt

Patch Set [ Current Ung : N/kg/mm/s/deg |
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L AddRemove (etect Front) |
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ofzfle] a2t 20| & 7He| Flexible Body Off ZtZ+ Patch Set 0|

9lo| IYS YRR, 2
MHE D52 HolE & UBLICH

9. Pop-up Menu O Z3tE Exit HHES MENSIO £(4Q] ZEE SOFZLICEH
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Animation File £22{50|7|:

Analysis B2 MEHSH 5|, Animation Control 150 A “Reload the last animation file”

HES FELICH

0|%, Animation It 2tE & HEO| RF 2dstaEs =e +

Tip: %Al UCA_FE 2} LCA_FE Body O CHSHA Patch Set 2 d4dst= IPES AXEHA, ©
CHAO M siAS ZUtE ALY = Sle AN EQLC SHX|T, 0] 182 Dynamic 84 ZAuto
OIREH g2 FX| ez, thed| J7[E sfAst 21kl Animation file =, RAD file Tt CHA|
= EY2 2 M Dynamic Analysis & CHA| 3 227t iA CHELICEH
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Preference 2745}7:

1. Post Analysis 2| Durability 1 E0|A| Preference icon 2 Z&|5}¥ Preference

Dialog 7t LtEHEL|CY.
2. Preference Dialog 0 Z&H=l Material §0|A| Fatigue Analysis 0| AME3HH 2
Material Library file 2| ZZ & ZQIgtL|C},

= -k

(C:\Users\<Your Windows Login ID>\Documents\RecurDyn\<RecurDyn
Vesrion>\Durability)

(82 0s g0 wet o|et S5t /Al)

3. Fatigue Influencing Factors ®2 MEi5l0| Fatigue Factors 0i|A Notch Factor Amp
(Kf, Kt)2| gt ofzf 131t Z0o] 2 2 ML

Preferences
Convergence Control Rainflow Counting
Material Fatigue Influencing Factors
— Fatigue Factors
Motch Factor Amp (Kf, Kt} HZ. IEI
Surface Factor [ms) |F‘o|ished |v||1.D |
Size Factor (md) [1. [pv]
Load Factor (mt) [1. [pv]
Other Factor (mo) . [pv]
— Cwerall Scale Factor
Scale Factor [fs) . [Py
| oK | | Cancel | | Apply |

—_

O|f, Notch Factor 2| 2|0|= A& E2| F4 &4 & 7ts2= Qs 27tmlstA EM +
UE Crack, Hole, Notch(V At &) S22 QI3t SHIUES 1a{sto] siAXoz =58 33
US B0 =2 o|=st= AYLICH d2tAM Notch Factor 2| 7

7t=ohE AYL

Tip: 1M OZ Fatigue Influencing Factors Off Z&tEl Zf2 AMZ2 LFsiM S AEHS 3 o,
AE 0] ke AlHO FE[A MEHE $XHo= et guch F, 7|25l g2 25
1 O|X| 2k, Z} factor | ZtS +Mstof e}, S-N ME gho| HAL|0f & O 7tz AEjo| LT sfj 4

ZE YA LIt Notch Factor & H|2lst LIHX| Zt2 1 ECt 22 [f, Notch Factor 4+2 1 2L}
2 I, 2.} 7153 Li7eiA 2ntE A ELUCt
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4. Preference Dialog 0| Al Convergence Control I} Rainflow Counting 0| A& &l g2
| a2 &1 OK HHE2 =2 Dialog E H&UCH

Fatigue Evaluation 2 3l5}7|:

Fatigue
1. Post Analysis #{2| Durability 1 50|\ Fatigue Evaluation Icon 2 &{gtL|C},

J2{™ Fatigue Evaluation Dialog 7} A Fatigue Evaluation x
Axial Mode O Bi-Axial

LHEFE LT

- - - (@) Stress - Based O strain - Based O safety Factor
2. Fatigue Evaluation Dialog 0| A] Ct21} Z0]
Life Criterion Manson-Coffin -
kel
HI_:| o oI:I L‘l EI-- Mean Stress Effect Goodman -
= Axial Mode £ Uni-Axial 2 MEi3tL|Ct, .
. o Searching Increment |5 0eg ~|
» Searching Increment = 5 Deg =
Material
—?—g -C;F Ll El’_ Material < mm-N > [Steel] MANTEN [ Sample.xm ] o |[S-N
Element / Patch Set EL
Time History History_1 SEL
Occurrence 1 Pv
[ Pre-Stress File
[J recalculate Recovery Data
Fatigue Results
Time Range Face Node ID Damage | Max.) Life ( Min.)
Import Cancel

H [e:] | | H.l E o EHS | I_ Material Manager
3. Material F0|A=] BES Meysti|cy,
Select |Samp\e.xm| ‘vH New Library ‘
i ' =
Material Manager Dialog 7} LtEFEL|C}. Lt [-]
MName ‘ Reference | Description ‘ ‘r'\z
= = A El_g —|t 7 Ol [Steel] MANTEN SAE 1099, FEB. 1975  Entry 61, dataref3.. |z
4' Materlal Manager Dlalog 0” -I oLl = [Stainless Steel] 304/160 SAE J1099, FEE. 1975  Entry 36, data ref 1... LI
. [Stainless Steel] 304/327  SAE 11099, FEB. 1975 Entry 37, data ref 1..
E 7o:| %I' L—l I:|'. [Stainless Steel] 310/145  SAE 1099, FEB. 1975 Entry 3, data ref 1..
[Steel] AM350 SAE 1009, FEB. 1975  Entry 5, data ref 1/]...
[Steel] GAINEX SAE J1098, FEB. 1975  Entry 7, data ref 7/[...
o ; .
. [Steel] 1020 S MEHSI0] QEZ O2A [Steel] H11/660 SAE J109, FEB. 1975 Entry &, data ref 6/[..
[Steel] RQC100 SAE 1099, FEB. 1975  Entry 12, data ref 1...
= Q_L|-01 al I_ [Steel] 10862 SAE 1009, FEB. 1975  Entry 13, data ref 7.
H'I o= POD up Menu = | S © i [Steel] 1005/30 SAE 1099, FEB. 1975  Entry 17, data ref 7...
. [Steel] 1005/327 SAE J1099, FEB. 1975  Entry 16, data ref 7...
7E|‘O| Make Active % I_‘I E_||'| C=>!' I_I I___l-_ [Steel] 1015/30 SAE 11099, FEB, 1975 Entry 18, data ref 4..,
[Steel] 1045,225 SAE 1009, FEB. 1975  Entry 21, data ref 7...
[Steel] 1045,390 SAE 1099, FEB. 1975  Entry 23, data ref 7...
EOo L= [Steel] 1045/410 SAE J1099, FEE. 1975  Entry 22, data ref 7...
. HES S2U|0}
OK —= TH ' [Steel] 1045/450 SAE 1099, FEB. 1975  Entry 24, data ref 7...
[Steel] 1045/500 SAE 1099, FEB. 1975  Entry 25, data ref 7...
=g Eo Lo [Steel] 1045,595 SAE 1009, FEB. 1975  Entry 26, data ref 7...
5. Element/Patch Set 0\ “EL” H{ES F+EUL. | o ....  |oss
[Steel] 1040 — | data ref 1...
Edit.. AN
New Material... II'
Cut
Copy
Paste
Delete
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6. UCA_FE 2| 8™l patch Set 2 ME{SIL|CE,

UCA_FE Body = “Suspension_Assy” Subsystem Off Z&Z|0| oo 2 HtEA| Shift
Key £ +2 X UCA_FE Body £ AEH#S{O} StL|C}. ZAIX O E Element/Patch Set &=0]=

Time History
No | Use ‘ Name | Time Range | \m‘
1| [ History_1 1,201 |
Clear
ok | [ cneel
“UCA_FE.SetPatch1@Suspension_Assy” 7} Time Range x
HA[E LT,
Use Frame Time Step | E
i i [e1 ==K Ol w ” =Eo 1 0. =
7. Time History 250 U= “SEL” HES 2 5.99999971¢-03
o 3 1.19999999¢-02
St} 4 17999999942 02
5 2.399999996¢-02
6 2.995999996¢-02
= Time History Dialog = 2% Time Histor 7 359999999702
ry 9= = e History 3 419999989802
e} O = [0 ==Y MAE [e) 9 4.799999993.-02
Set 0| Stif TS0IM ASLICH dEE Set 2 10 5309999093202
- . " o 11 5.999999998¢-02
Time History £ X4 st7] /510 “R” = r—— S
o = o | Selection by Simple Rule m All |I| Mothing ‘
HES S=LCL

= Time Range Dialog %Al “All” MEiSH &,

Close HHEZ +ELC
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= OK HEZ =24 Time History
Dialog 2 E&LILCH

Ocurrence 250{|= 1000000 =
AHEtO|HSHo] et
Calculation HHES Z2/gtL|C},

Fatigue Analysis 218 A&S
22{F= Progress Bar 7} L}EtLIT
27 E|H 2% O8Nt 22 24

2s + AL

A Fatigue Evaluation X
Axial Mode (®) Uni-Axial O Bi-Axial
- Life Criteria
@ Stress - Based O Strain - Based O Safety Factor

Life Criterion |I\-13nson-Coffin |'|

Mean Stress Effect |Goodman |'|
class B
2 |

Searching Increment |5 Deg |'|

 Material

Material < mm-M >

|[.. ][]

| [Steel] 1020 [ Sample.xml ]

Element / Patch Set
Time History

Crecurrence

[] Pre-stress File

I:‘ Recalculate Recovery Data

| UCA_FE.5SetPatch1@5uspension_Assy |

|
[1000000 [[Pv]

[Histary_1

r Fatigue Results

Time Range Face Node ID Damage [ Max.} | Life [ Min.}

- B— —
History_1 1280,1281,462 3.3033604699511.., 302722.033849
Fatigue Tools | | Import | | Caleulation | | oK | | Cancel
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10. Fatigue Evaluation Dialog 0| A 7}%& & Fatigue Tools X
QX2 X|= BlC o S H
S5 EHS ereol ST Fatigue Tme pistoy | EETT R | - |
2 =2 »eL|C
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= Fatigue Tools Dailog 0] A{ (®) Max Damage () User-defined
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Z1hE= Stress Amplitude 2F Mean Stress 0| -2 Cycle =7} LIEFELICE,
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= Otz J& 0|, Damage 7t 71 A =ZE&|&= Patch 90| HE =l Stress Time

History & Plot 22 29Ig = &L},

A original History x
=k LDMNREPSD & ERE R ME
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Dialog OHA-I EI-%J_'_I- 7EI-O| — Contour Option ————————— —Style Option
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i —Band Option Colors
=  Contour Option 0j|A{ N E
i € Stepped
Life £ N3 TL|C}. Legend Type H Stepped |
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5Lt Band Level{10~50)
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Sh|C [ Mesh Lines -]
H AL |Disp|ay |v|
Wector Color Iil
H ESo -
* Contour View H=3 | Calcuation 1| | vector size Facor [3.09
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Show Probe Results

I View | | oK |
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Durability Contour Dialog 0|A Z1tE ELCt A7 Q2 TS| 2|siA Style Option 2
Edit HES =2{ Ch3at 20| WAL

—

Select Band Color

First Band Color [Min) |_ - |
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A Durability Contour x
Time History [ X E—
s [ —
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O Damage @ tife Color Option [ €t |
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[Jshow Text Legend

Band Level(10~50) |10 |

CIMeshtnes [ -]
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Vector = MEHSHL|CT, Contour & Damage Vector

Durability Contour Dialog 0 A View HES F2H ofzfet 22 Z1E &olg &=
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LCA FE Body 0| L3} Durability Analysis +315}7|

Preference 2745}7:

x 1. Post Analysis #2| Durability 50| A Preference Icon 2 MEiBILICE,

Preference :I-E‘il:ﬂ Preference D|alog 7|' LI-EI-LE’-Ll I:I'.
2. Preference Dialog oA Chsat 20| Preferences
E:'%i_o;l' |_| EI-_ Convergence Control Rainflow Counting
Material Fatigue Influencing Factors
*  Fatigue Influencing Factors ®i= ~Fatigue Factors |
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Material 0N “..." HES
MEHSHL|CY,
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User-Defined Dialog O A{ CH2 1t
B ZAgL o
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LCA_FE °| 8 El patch Set & ME{SIL|CY,

Fatigue Evaluation Dialog 2 Z|=0I2 %, Element/Patch Set 2 &
278 E UCA_FE Body 2| Patch 2 E AUZ 7IX|2 ASES =l = ULt SHX|TH OfH
o= ot 21t 20|, shift Key & +& HEN0|M LCA_FE Body OlAl F2lgt Patch
HEE MESt= 5 oLt

x

Elapsed Time : O min, 59.90 %

e 1

39



FFLEX MESHER SUSPENSION TUTORIAL (DURABILITY)

Fatigue Analysis 7| 22|, Fatigue Evaluation Dialog 0 A Maximum Damage 2t
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A Fatigue Evaluation %
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Durability Analysis Z1 24135}7
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UAELICH M2t Lol Cist Z1F Eot IR =2 A= Toheh = USL(CH
= MHZE T 2SiM0AM AR El Stress Time History Z1tE HE S 2 E=ZE Rainflow Counting

ZIE &ols 2™ ofzfel J &t ZELICEH =, 7t F st X| & (Patch )0 BtEXCO R
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UCA_FE Body Ol ZI8{lX|= 852 Simulation ZIto|Al =Holgt 4= QI=0|, BislX| e LYt
o2 HIEMOZ 50| 7tofX|D o, LfFsA oA Axial Type Uni-Axial =

SRS LICE Simulation KX AlZHE S8l 7t8iX|= StE RS W W JIE A2
RS2 = (Occurrence = 1,000,000), 8= =3 0| =0 Mt Stress Life Criteria £
2

S, Means Stress Effect & X233 &L C}.

I=3
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k

™ WX rx oL
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of

Of

L= siiddS st Material 2 AtETE2=0f B0| M85t U1, Durability Material

Library Ol A X33t U= Steel 1020 AES MAESIH H2SIALSLICE
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4 Fatigue Evaluation X

Axial Mode (®) Uni-Axial ) Bi-Auxial

r— Life Criteria

(®) Stress - Based () strain - Based () safety Factor
Life Criterion |Manson-Coﬁin |"'|
Mean Stress Effect |Goodman |"’|
class B
2 |

Searching Increment | 5 Deg | vl

— Material
Material < mm-MN > | [Steel] 1020 [ Sample.xmi ] [ ][5M]
Element / Patch Set | UCA_FE.SetPatch1@Suspension_Assy | EL|
Time History | History_1 | [sEL]
Cccurrence |1i}l}l}l}*}l}. |
[] Pre-stress File | |
|:| Recalculate Recovery Data

— Fatigue Results

Time Range Face Mode ID Damage [ Max.) Life | Min.)

I History_1 1280,1281,462 3.3033604630415.., 302722.034024
| Fatigue Tools | | Import | | Calculation | | DK | | Cancel |

flel mzY Aur Fot=8E JHX| ATt 7HE5t, UCA_FE Body Off 270f CHSHA =
Ct2 mZsfs ZAatE FStaXt stot Life Criteria O A Safety Factor & 8% 5= U&LICH

otz A 2lat &0, Life Criteria Bt Safety Factor 2 ME{SI11, Searching Increment,
Element/Patch Set, Material % Of2ff 12l ZH0|, UCA_FEOIM MLl BES Orj=2
ArggLICE O™ ofefel gt 242 ZAuE 22 5= USZLICE (Tip: 0|, Preference 0| A
Notch Factor 2| #f2 2 2 HETL
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A Fatigue Evaluation x

Axial Mode (®) Uni-Axial () Bi-txial

— Life Criteria

O Stress - Based O Strain - Based @ Safety Factor

Life Criterion |Goodman |"|
fean Stress Effect |Goodman |'|
Byl Vield | class B -]
Mum of Std.Deviations [2 |
searching Increment | 5 Deg | - |

— Material
Material < mm-MN » | steen 1020 [ sample.xmi ] |[-1[H]
Element / Patch Set |UCa_FE.SetPatch1@Suspension_Assy |[EL]
Time History | History_1
COcourrence | 1000000. |

[] Pre-stress File | |

|:| Recalculate Recovery Data

Fatigue Results
Time Range Face Mode IO Safety Factor (Min.) |
History_1 1280,1281,462 32.462583820492
Fatigue Tools | | Import | | Calculation | | Ok | | Cancel

= O|Z Contour Plot Of|Af =tQlsf = Chgnt 25 LT,

Durability Contour

Time History [pstons ]~
ViewType [eonowr -]
Contour Option [ Styie Option
M ColorOption | Eat
- Colors [specrum |+
- Style Stepped |
esenatipe (O[] e
Text Color i -
toation
[Jshow Text Legend
Bana Level0-50
‘ | [Omesnunes -]
| Display [-]

VedorColor | - |
veawrsurrsaor 1|

Min [1058 1058 Probe Option

Max Ohode Seleat

] show Min/Max @ patch [ Cear |
e [ show Probe Results
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AHEXLZF z;x-l QS HIHS &

UCA_FE 0| M2} =2|, Stress/Strain Life Criteria & 0| A
= £ S-NCurve £ Tt = U= o8 SAE Ao

g = User-Defined S-N Curve & MEHSto 2,
Material 2EIPH0IAM 2 F A =2 23 HAXI=E0|AM T2t HIO|E (Stress Amplitude vs.
Cycle )& 75!’&1 U Hst0] mESA0 MY = U=F SIASLIC
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0
ot
39
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= Of2§o| Rainflow Counting Z1 J2jZO|ME & 4= %0, Stress Range, Mean Stress %{0|
UCA_FE Of|A O{Zl ZItECH HIfMO = oF 100 Hf 73 3A Lt /JASS ol =
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MR A = ASS &Y = ASULE F, 20 g e HME3S U7 ?l6M e
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Rainflow Counting (History_1)

-
/" 8.916E+01
-2 750E+01 Mean

-1 442E+02
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Fatigue Evaluation
Axial Mode () Bi-fwial
— Life Criteria
@ Stress - Based (::l Strain - Based CI Safety Factor
Life Criterion |User-DEfined |"|
Mean Stress Effect |Gc|c-dmar1 |"|
e r c|3555 ................................................................
Num of St Deviations |2, |
Searching Increment |11} Deg |v|
— Material
5-N Curve < mm-M = |User-Deﬁned ||Z||5N|
Element / Patch Set | LCA_FE SetPatch1@Suspension_Assy  |EL]
Time History | History_1 | [sEL
Occurrence | 1000000, ||E|
— Fatigue Results
Time Range Face Node ID Damage [ Max.) Life [ Min.)
History_1 71524, 77590,65551 1. 1.
Fatigue Tools | | Import | | Calculation || 8] 4 | | Cancel

Thanks for participating in this tutorial
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