A RECURDYN

lexGen Crankshaft Tutoria

RFlexGen)

5.00¢

000

RFlexGen

Eigen Solver

 Input Data

Mesh Data Type
Flexible Body

Reference Frame
Interface Nodes
No.ofInterfaceNodes [0 |
Interface Node IDs

] User defined DOFs for computing constraint modes

RFlexBody2 e
—_—

RiexBoay2

Direct Input

[Rredonz [+
[Rogoa2 M)

69404,69405,69406,69407,69408,69409

Set DOFs

Units

- Case Control Settings

L)

Generating RFI file is starting ...
Starting interface process...
Initial process

CMS/Modal analysis

Broccusaisifacei |

Ea

3. 5385%

Results [*.dof) History (*.log) Close

TA\

~ eI

o0
Time (s)

@ FunctionBay



Copyright © 2020 FunctionBay, Inc. All rights reserved.

User and training documentation from FunctionBay, Inc. is subjected to the copyright laws of
the Republic of Korea and other countries and is provided under a license agreement that
restricts copying, disclosure, and use of such documentation. FunctionBay, Inc. hereby grants
to the licensed user the right to make copies in printed form of this documentation if provided
on software media, but only for internal/personal use and in accordance with the license
agreement under which the applicable software is licensed. Any copy made shall include the
FunctionBay, Inc. copyright notice and any other proprietary notice provided by FunctionBay,
Inc. This documentation may not be disclosed, transferred, modified, or reduced to any form,
including electronic media, or transmitted or made publicly available by any means without
the prior written consent of FunctionBay, Inc. and no authorization is granted to make copies
for such purpose.

Information described herein is furnished for general information only, is subjected to change
without notice, and should not be construed as a warranty or commitment by FunctionBay,
Inc. FunctionBay, Inc. assumes no responsibility or liability for any errors or inaccuracies that
may appear in this document.

The software described in this document is provided under written license agreement,
contains valuable trade secrets and proprietary information, and is protected by the copyright
laws of the Republic of Korea and other countries. UNAUTHORIZED USE OF SOFTWARE OR
ITS DOCUMENTATION CAN RESULT IN CIVIL DAMAGES AND CRIMINAL PROSECUTION.

Registered Trademarks of FunctionBay, Inc. or Subsidiary
RecurDyn is a registered trademark of FunctionBay, Inc.

RecurDyn/Professional, RecurDyn/ProcessNet, RecurDyn/Acoustics, RecurDyn/AutoDesign,
RecurDyn/Bearing, RecurDyn/Belt, RecurDyn/Chain, RecurDyn/CoLink, RecurDyn/Control,
RecurDyn/Crank, RecurDyn/Durability, RecurDyn/EHD, RecurDyn/Engine,
RecurDyn/eTemplate, RecurDyn/FFlex, RecurDyn/Gear, RecurDyn/DriveTrain,
RecurDyn/HAT, RecurDyn/Linear, RecurDyn/Mesher, RecurDyn/MTT2D, RecurDyn/MTT3D,
RecurDyn/Particleworks I/F, RecurDyn/Piston, RecurDyn/R2R2D, RecurDyn/RFlex,
RecurDyn/RFlexGen, RecurDyn/SPI, RecurDyn/Spring, RecurDyn/TimingChain,
RecurDyn/Tire, RecurDyn/Track_HM, RecurDyn/Track_LM, RecurDyn/TSG, RecurDyn/Valve

are trademarks of FunctionBay, Inc.

Edition Note

This document describes the release information of RecurDyn V9R4.



5= 4
L 4
K A= R PP 6
Ll PSPPSR 6
B = A = PP 6

E7] B BB T it 7
L PR 7

] ssassassaEsaEsEEEEEEEEEEEEEEEEREEREEGR®
B = R L TP 7
RECUIDYN B B B 2 7| it 8
I 4715 AT TEH ASHOIM MB e 9

FFlex body MABET| oo 11
L T 11
B AN v 11
Crankshaft Mesh A Gl 7| ...t e aans 12
FFlex Body 7} Z&E Dynamic 4] 81 b Ol 18

RFlexGen 7|5S A2t RFlex Body M7 . civiiiiiiiiiiiiiiieen, 21
L T 21
B e RN v PP 21
R =3 L= T o] 22
RFIEX BOAY A BET| . iuniiiiiiiii e e e ea 25
RFlex Body 7t Z&tEl Dynamic SiiA S AT =Rl i, 27
= I N = k= o 34
RFIEX BOAY THISEZ| . vttt et e e e e e et e e ee 37
RFlex Body 7} Z&El Dynamic 4 S ZAaF =0l . 39

A B Ol A E 40
S P 40
= "] ssssssssasssEEsssEEEEEEEEEEEEEEEEEEEEREEE®E
Ol Al A R Al i 40

Dynamic Analysis ZIF A48T 41



RFLEXGEN CRANKSHAFT TUTORIAL

Chapter

e

RecurDyn 2 Body 2| Flexibility & 12{5}7| |siA CtEH 593t Z2S 74=0 RA0| FFlex
Body = RFlex Body € EZ&A|Z = JEE XSt AUSLICE RecurDyn Of|A FFlex Body £
AHESH| QIS = HEst Xt Sh= Rigid Body Ol CHSHA] FFlex/Mesher & S3ll RecurDyn ¢!
LHEOM XIHECZ ¢H Mesh 2 MAHEO2M FFlex Body 22| BEh2 £1A 0|& £
UARAELICE SHX|2F RecurDyn V8R2 H{T7HX| RFlex Body £ AFE3}7| 2I8iAM= RecurDyn O]
Ot FE Software 0| A X|&3t= Eigen Solver & A2310] RFlex Body A4S 2ot At ItUS

MMt 2, RecurDyn Of|Af =71A Q1 CHE S S6HOFX| Tt RFlex Body & &g = A/UELICH
O|et Z0|, RFlex Body O CH®+ Z1tE RecurDyn LHEOA XHAECZ ZAME HS 5= QA7
{20f, V8R3 H{HEE| RecurDyn LIiE Eigen Solver & AE3l0] XH|H S Z RFlex Body &

MMst 4= Qe Zar 0t &, RFI(Reduced Flexible Body Interface) file 2 M43 £ U= 7|58

L
i

O
tu

tT
i
Hn
m
12
2
>

= MZ2 7|52 RFlexGen & AE310] O{EA Ci=X 59t 2RMN
A

RFlex Body € AF8E =+ U1, 0|0f ME Y2 FAAKX ZFstaxt gL Ch.

E 4718 AEYE o7 ZEENM, 474] TAE0AM Ll
C}, O|ff, 333 Z(Crankshaft) Body & FFlex/RFlex Body £

dS HEez oM 230 uxjel 545 2gstaxt gt

= RecurDyn/FFlex & £%+ S3K|

= RecurDyn/RFlexGen € &%t FFlex body £

I
m
)
M
—
—h
o
0=
0x
o
I

= RecurDyn/RFlex & £3%t RFlex body X &8 3 SE4 ntet




RFLEXGEN CRANKSHAFT TUTORIAL

HFEH
od

= RecurDyn/RFlexGen € E3%t RFlex body 25 E RFI file A-d
» FFlex/RFlex body & At&% 54 Hl

* RFlexGen 7|52 0|80 IHE TF




RFLEXGEN CRANKSHAFT TUTORIAL

=

& WM& RecurDyn HM HSE11 U= Basic Tutorial X FFlex 2t RFlex Tutorial 2 =Xt

AYL ot et 2 nIHE AHESH| fIsiM e &AM AGE D E MASHOF &
5

o =
e £ + UBLICL

=
Ol &~ QA St Dynamics 3 Finite Element Method Off CH$H O[8H &

inigs,

2 W= Cheat 22 =42 FEEo e, =3 o4 A7t Ot Z&LC
niEs AlZH2)
RAdynZ S 2227 10
MesherE AtE3%t FFlex body Bt=7| 15
FFlex bodyE &% 554 Zut 2QI5t7| 10
RFlexGen 7|52 A23L0{ RFI File MAM3t7| 10
RFlex body2 1 H|3}7 5
RFlex bodyE &%t 554 Zut =I5 S5
RFlexGen 7|5& A83t0] CHA| RFI File 5
M-S
RFlex bodyE &%t 554 Zt =QIsH| 5
A0 HDE 5% % 10
=3t 70

g




RFLEXGEN CRANKSHAFT TUTORIAL

Chapter

7| RHE SV

2
=

X7 REES HO| AISYO|FE HHGD, 478 AT 2 FEZS ZES|EAIC

S Of et 20 AlZH

10 &

w ™




RFLEXGEN CRANKSHAFT TUTORIAL

1. H}E=2H0|AM RecurDyn OFO|22 G 22/5tH, RecurDyn O] H¥E|HA Start RecurDyn
CHO|Y 2T BrAT} LIEHELICE

2. Start RecurDyn CIO|Y 21 BFATL LIEFLEEH EFOREL|CE,
3. File 70X Open & Z&TfLICt

4. RFlexGen 5E2|¥ ZZ0|A RD_RFlexGen_4Cyl_Engine_Start.rdyn & ME{StL|CE,
(It AZ: <Install Dir> \Help \Tutorial \Flexible \RFlexGen).

5. Open = =&&tLICE,

ot2fe| J2ME 20| BOFLICt,

Do ¢E o3 #5L ot

1ol 82 47|18 AEY AT ZHS LHEHHD Ao, d2lH =5 (Cylinder Block),
O|AE(Piston), 498 ZE(Connecting Rod), &3 %(Crankshaft) S22 3A 4%
ASLICH A '—HE7|1._FO1|A1 LMSHE 7tA E2E2 4 719] Piston O] Cylinder Block QHOflA] =%
Beto 2 FEStA BHED, O|& Connecting Rod & E3ll Crankshaft & 3™ A|ZIL|C} [2FA,
olet &2 182 RecurDyn OlA 2AFSEZ| I8l 4 7H2| Piston O Al E &= 7tA ZHES A|ZH0]

cH

rot

Force Profile 2 Bi2t5}0] 2% Piston Body Of 7% €02 2o{gtL|Ct,




<

Dyn/Kin

-

RFLEXGEN CRANKSHAFT TUTORIAL

l—l

File 070X, Save As & £2&tL|C},

rz
>
0%
©
M
N
_OJ
o
HU
_|:
i
ox
HU
=2
M
Ha
2
mjo
o
>

(FEEIE B2oM= A Al=20]
XFoor gL Ct. )

ol REO| SH0| HAEl= AS O35t 2siA 2RO Ciet 2=7| A|lZ220[H8 S

1. Analysis ©°| Simulation Type 1E0|A, Dyn/Kin S ME{StL|CY,
Dynamic/Kinematic Analysis CHSFAXEZ} LEEFEFL|C,

2. AHE MEIZ OIS 5, Simulation HES SFLICH

2| or2f g at 0] 4 7|8 AZIO|

>
3
9
<
a
)
L
1o
>
3
Q
(=
=)
3
0
=)
3
-
=
=1
]
]
=2
R
9
Q
<
£
rim
mjo
mr

ojmy, ZHE 30l CHEHA ELF XtM|S| HTHET, 4 7§2] Piston O|A O{Lt= 7t FEH2

Piston_1 2 Piston_3 = Piston_4 = Piston_2 =2 & LdgtL|Ct, 0= Animation &0{A Force
Display £ LIEtU= StaHES| I7|2 =HQIe = ASLICE ZH22| Piston OA= LBt QI 4 AW,
S92 > U= > ZY > Hi7| 20| LO{LIX|TH, 2 REE[HOM AEE 35 L= ANM=

Z20| Qg TdE= 7t ZLHUO| oOjE K22, SEHE AT tieh Force Profile 2
d95t0] 4249 Piston Off =AH LR 28 RO + UA=F AT EASHCL




RFLEXGEN CRANKSHAFT TUTORIAL

10



RFLEXGEN CRANKSHAFT TUTORIAL

Chapter

FFlex body 24/45}7

MFBD(Multi-Flexible Body Dynamics) sH&2 |siA 4 7|& ATIZEHOM YT 52 FAM F,
FFlex Body 2 #AsHOF SLICt O7[Me %M =22EQ 20| FHL/0f/es 22 8 F,
Joint, Force 52 M2 {X|3t X, £ Rigid Body 2t Flexible body 2 X EtozZN ZHEIO|

23S W7 =5 SHASLIC
2
S

=
2 Y0lM= RecurDyn FFlex(Full Flex)OlA X|S3t= Mesher & AE3t0| 7|E2| Rigid Body £
Flexible body 2 #HZst= &g i FELIch

oy 22 Azt

152

11



RFLEXGEN CRANKSHAFT TUTORIAL

Crankshaft Mesh i5}7|

1. Assembly ZE=0{|A Crankshaft Body £ &St F, ofz2f J2at Z0| OrA REZ HE
Pop-up Menu O] Mesh & MEHGHL|LCY,

Otz JZMH Mesh ZEZ ZIst0]
Crankshaft Body 70| 20 &/L|Ct,

Properties

2. Mesh ZE= X._|°|=I_6,;|' -'|:-, 9_%% Assist Madeling
é O3 at 20|, Mesher &2 .

Assist Mesher :I-ETO'" %l% Assist Mame | FDR | Geometry Add/Remave | Sel,

o " Revlaint10 |7 ImpaortedSaolidl. Faced Gr

Modeling Icon 2 MEHGHL|CE Revloint2 [+ | importedsalid1 Face13... Gr

Revloint3 |7 ImportedSolidl.Face82 Gr

Revlointd |7 ImportedSolidl. Facege Gr

i i i Revloints IT ImportedSolidi.Face33, ... Gr

J2{™ Assist Modeling Dialog 7t Rev_Crankshaft | | | ImportedSolid1,Face140 Gr

LHEHEFLIC.

- ES
3' Preserve ConStralnt H-l == Pre-Create Patchiling] Set & Preserve Contact
x‘”ﬂ'@ I—l El'. Mame Set

Geometry Add/Remove | Geo

Preserve Constraint H£0|
712M22 MIAEH A Body 2t
AZE|0] A& Joint Of CHSH LIEO|
QEZ O 20| mA[E LT

0K | | Cancel

Tip: Target Body S ME{SH 2, Assist Modeling dialog 0| A| Geometries 7t At52 2 AHELICE,

JejLt, & tutorial OM= ot ZWME2 =E=5H7| Ao Z42Z2| Constraints 2| Geometries
Information 2 delete 5t= A1t Of2ff step 52 FAsl= AS HETLICH

12



RFLEXGEN CRANKSHAFT TUTORIAL

?19| Dialog il FDR It Sel.0f #7|El ¥3 #%AE D& HIAS=E gLt

FDR Check Box = Mesh 0|%, FDR(Force Distributed Rigid Element)2| X4 SF&
ME#SH= 240|120, Sel. Check Box = 7| &0 d-dEl Joint 22 Force € AMHE |FX & X|E
MESHE AYLICH 2 dXoiMe & 7|50 2F ZRsIER, & X3 HAE HIASHEE
S| C},

=

—

Dialog 0| Add €2| “"Gr"'H{ES 223t = Slave Nodes 7} 482 FJAS OIRAR
Geometry £ MEistoz 0|2| X|YetL|Ct, HX, Revloint2 0| CH$t Slave Nodes 7} A4 =
P2 Master Node =%/2| Edge =

3 e=0| & ZO[2Z, otz It Z0|, & 4742| Edge E
MEHSH &, O A QEZ HEZ =2 Finish Operation S MEiEHL|CH Tip: Gr HES
22|53, Master Node 7+ M4 € Marker 7t StHAN| EA|Z|22, 0|5 #15lH Slave

Nodes 2 X|ZE Y= & XS &+ USLILCH)

importedSolid]. Edge 165

Tip: Edge £ ME{SIYS M, 9o Iyd}b Zto| MEAE Edge O ToolTip O X&tst
SIxlof A4ME|A 87| QUBIAMLE ToolBar OfA ME2stm M e sSnap to Grid HES

=] Hlggeoop gLt

13



RFLEXGEN CRANKSHAFT TUTORIAL

6. M CHAO|M KMAISH EHHIIZ Revloint3, Revloint4, Revloint5 0 CHSHA = Slave
Nodes 7| & 4 712| Edge £ MEHSIL|CE 12{Lt, LIHX| RevIoint10 1t
Rev_Crankshaft 0 CHsi A= ofz{o| 12iat Zto|, 2+zt 2 7§

LI (Tip: Y0 St dEst7| 022 Z0= &g Edge o ?IX|0|A O

=z 32|02 Select List 7|5& AI2310]

>
1o

o
il
il
N

ImportedSolid|.Face135
[mparizdSofid Facel0

o
ImportedSolid1 Face134

ImportedSold!, Facell

9| Surface & MHSIE

Assist Modeling

Preserve Constraint

“ 8. Mesher &2 Mesh 1 E0|A Advanced & MEigtL|Ct

Adv.Mesh

2™ of2fet 22 Dialog 7t LtEFEfLICE,

Mame | FDR | Geometry Add/Remove
Revloint10 |7 ImpartedSolid].Face10 Gr
Revloint2 IT ImportedSolidi.Edgel4.., Gr
Revloint3 IT ImportedSolid1,Edge25... Gr
Revlointd |7 ImportedSolid1.Edge34... Gr
Revloints IT ImportedSolidi.Edged3... Gr

Rev_Crankshaft IT ImportedSolidi.Face13... Gr

MEHEIS BlO|3}

ot

, OK

(=} = -

Sel.

ERRREE

Advanced Mesh

Target Geometry |Imported50|id‘| | —Target Face & Type Information
Mesh Type |5olig4metras) [~] Formal Type |A|| |v|
Property [Psalidi [e] e o v E
Mesh Option Face33 4-Sided [+
Avg. Element Size 4 Faced 4_Sid9d IT
|—| Faced2 4-Sided [v
Min Element Size |2 | Facedt 4-Sided |7
Facess 4-Sided [v
Dstructured CQutput | 5imple Pattern Face57 4-Sided IT E
— —_ e e | rnl
[+ Include Assist Modeling [ Preview —4 Sided Mare Type
TR Mame 1stEdge (Red) |  3rd Edge (Blug) || |«
: Face37 Edged24 Gr| Edged2s or| |v [E
Face3g Edged3z _Gr| Edged27 G| v
Facedd Edged1T Gr| Edgedos ar|| v
Faces3 Edge366 Gr| Edge3sd G| v
Face6l Edge3ss _Gr| Edge3r3 G| v
Face67 Edge341 Gr| Edge3ss o v
Face74 Edge330 Gr| Edge3leg Gr |7 E
Revert ‘ Mesh | | Cancel | T e =l _razcnnn sl s

14




RFLEXGEN CRANKSHAFT TUTORIAL

9. Advanced Mesh Dialog 0| Al C+31F 20| BZABILICE,
= Mesh Type = 121t 20|, Solid4(Tetrad4)= MEiBtL|Ct,

= Mesh Option 0|A{ Avg. Element Size £ 4 =, Min Element Size £ 2 2
2ggct.

* 4 sided More Type 0| ==l Face S 4 Side Type 22 BZ3l7| 2I8iAM 3rd Edge
QEZ0| KXot MA HES MIASI ™A Face & MEHRLCE

= Include Assist Modeling X3 HEZ HMIAGLICE (Tip: BtEA| 0| MEASHOFTL,
QA Assist Modeling Of[A oot =740 2t FDR O] A& ‘d-dELICt.)

» Mesh = 2=EL Lt

* Meshing O] 2t £, Cancel 2 22/gfL|Ct

Crankshaft Body 2| Mesh Z & 0| ofzfet 20| 44 & L|Ct.

_._

Assist Modeling 7|52 ME85t0 X522 4 d= FDR MEE &0I517| {siM= HA, View
Mode € Wireframe 22 HZASI1, Database 0| | Property Components 0ff Z&H&l
PFDR_1 & OFRA 2 MEASHH o2 20t 20|, Crankshaft O 4’ dE 2& FDRE &
gtolst £ QIAL|CH,

15



RFLEXGEN CRANKSHAFT TUTORIAL

Tip: RecurDyn Mesh 2E0|A&= F 7§9| Auto-Mesher 7t Z=X|&tL|C}. Mesh 2t Advanced Mesh 2
TEE|=0, Mesh = Geometry & Mesh £ M43t A0 GUI M 3HH Tessellation IHHS
HX|D LM Mesh ZHYAS 4=st1, Advanced Mesh £ Tessellation IS HX|X| %D HZ
Mesh £ M-dgtL|Ct. [}2tA, CAD Geometry O| Q=S X|A3StXt SHCHH Advanced Mesh £
AHESEE LI SHX|PE Mesh T80 =2 = USS FEHOF gLt

FItMQl MEZ, Advanced Mesh & A8 [, EC} Mesh Quality & T&AIZ|7] M=
FEZ/HOIM HAle HHMEH GUI 0| X522 X8t & 4-Side More Type 2| FACE £ 4-
Side Type 2 HZ&SE SHS A8 AS FHETYLICH

16



i

Output

RFLEXGEN CRANKSHAFT TUTORIAL

10. Crankshaft Flexible Body 2| £ =0 CH3t Stress Z1HE Plot 0| A &QISHY| 2|3l A],

11.

Mesher /2| FFlex Edit 1Z£0{|A| Output Icon 2 MEiSL|C}, o2t Zt2 Dialog Ol Af

ChEit 22 EXE AU

Output [ Current Unit : N/kg/mm/s/deg ]

Color ‘ Automatic '

I Add/Remave ||

| Add/Remaove [Continuous) | Tolerance [Degree)

Type @ Patch O Line |:| Check Reverse Direction

| Add by Set |

| Add by B.C. |

| Add by Marker |

MNo. of Nodes |0 |

| OK | | Cancel |

» Add/Remove HES +5L|C},

= Command Input Toolbar 2| Input Window 0| =& $5 438 & X3 &Hsin,

t

1]

| MultiNode - | 438

Keyboard 2| Enter 7| F+SL|C}.

28 F, Pop-up Menu 0|A| Finish Operation &

Ho

=  Working &0 OIRAE
MEdSHL|CE

=  Output Dialog 2| OK HES MEiSIH, Database 0| Outputl O] & E L|C},

CHEo| B2 0|8t MRIEER LSO L

5}

=  Working H0|M O2A @EZ HEZ =2 Pop-up menu A Exit £ ME4BILICE
» = Mesher ©2| Mesher 120 A Exit Icon & ME{SILICE,

orzfel &l 20|, 7|Z£2| Crankshaft Rigid Body 7} At2tX| 1, Crankshaft Flexible
body(Crankshaft_FE)Z uX| %0 JAZSS =lg = JGLICH £t 7|E0| H-dx0f JH
Joint, Force 7} ACHEZ RX|Z|0] ASS GUI MM 2ol o~ QUELICH O]l Of0|& &ols
2|8l Toolbar 0 A{ Icon Control & H¥st0| 25 ON A|7|=5 2Lt (All Icons 22)

e
o

J




RFLEXGEN CRANKSHAFT TUTORIAL

FFlex Body 7| 2=l Dynamlc oA 3 Zat 2ol

oSk

FFlex Body 7} Z3El

1. RD_RFlexGen_4Cyl_Engine_FFlex.rdyn 22 2 &S X&siLICT,
2. Crankshaft_FE £ MEiSt 5|, O A Q2% HEZ =72 Properties £ MESL|CE,
Properties of Crankshaft_FE Dialog 7} LtEFEfL|CE,

3. Properties of Crankshaft FE Dialog 0l i Connecting Parameters &2 &85t &
Z18lut 20/, Use Force Connector 2| X2 HES SHAIELICH el LM OK HESE =d
Dialog & &&LICH

Properties of Crankshaft_FE [ Current Unit : N/kg/mmy/s/deg ]

| General I Graphic Property I Origin & Orientation |

Body FEInfo. Connecting Parameters Mode Scope

D Use Force Connector Sync. FOR

~Material Property of Connecting Body

Mass

~Property of Connecting Force
Translational Damping Ratio
oK | ‘ Cancel | | Apply

18



‘e

Dyn/Kin

RFLEXGEN CRANKSHAFT TUTORIAL

Tip: YUX O Z Flexible body 0l Joint ¥ Force 7t ¥ZAE|AH %™, RecurDyn Solver L{E0A=
Aol 22842 M Joint B2 Force &3 Marker 7t M4 &&= X[HO| Dummy Body 7HES
HE2stn QELICH &, Dummy Body 2} Flexible Body & 2|9 Z40| &2 Force 242

ZE =& 4™ AELICt SHX|EH, 2 WHOA & Rigid Body 9! Connecting Rod 2t Flexible
Body ¢! Crankshaft 7t Joint 2 HZAE X|E0A Dummy Body 2 HZE Force 2| &S
ZA3t5E7| RISHAM Force R4E ARESHK| %0 &M ALK E LC ¥OXMo=, FDR
24L& Force 2 Constraint 242 F&8& = =0, 2 UMoM= Force R4E HIMAIZ| =S
g ct.

0o 22 MHL Flexible Body O HSS HCF AMKOE LIEF & Y& FHO| oL, B4
AlZto] B 298/ B0l U2 4 UBLL

4. Analysis 2| Simulation Type 1E0|A Dyn/Kin Icon 2 M&35t0] E 2l Dialog 0f Af
CH2 MY #HZ 20| Simulation HES =2 oA 2 Tt C

PC 2| ALZOf 2t siM AjZt2 CHE ==
UAX|T, oF 1 A|ZF 40 22| AlE20|H
AlZto] 2 E UL, 27 2
Animation 2 =¢I5tH, Crankshaft 7}
Rigid Body & 2} 34 CtEX| gi=
ZAu0E =HojFLct

~
ra
19

el 5HQl RFlexGen
| 2X} St= AtEAtetH
gF5t1 Chapter 4 £ '5*017f5

\J

BN

0T o o
oz WO it

o

of

1L
-
M
d
—

ro r@

19



RFLEXGEN CRANKSHAFT TUTORIAL

§ 5. Flexible ®2| FFlex 1E0|M Contour Icon & ME{BIL|C}

Of2fet Z0|, Contour Dialog 7} LIEIL}H Of2§o| MXIE wHSL|Ct,

A Contour x
- Contour Option —Band Option ~View / Ref e Node / € Marker —
Animation Status Legend Type [ Disptay [+ || [set] Body [modew| [sei| o
]7 Crankshaf... 1

e e
[ show Text Legend
L,‘ Simple

Component

[T] Display Vector 25.0056273148833 Band Level(10~50)

[Cluniform

— Style Option
Color Option Edit ~ Contour Data Trace

soe mmes ]
r~ Min/Max Option

[smises

| | [C] Contact Surface Only

(®) User defined contact surface

) Contact patches only

Exceed Max Color [ Max Color | - |
Type | User Defined v s
Less than Min Color [ Min Color | = [ Add |l Delete
Calculation
Calc. Result User Defined — —Contour Element Set Selection
Min || o]||| of Contour Part
Max || 102.59] 20

[[Jshow Min/Max  [] Enable Log Scale

[ User Defined Max Color

[CJ user Defined Min Color [[]Mesh Lines Line Color - [ Add ] | Delete |
[4] Enable Contour View

o e g —

= Min/Max Option 2| Calculation HHES F+ELICI
= Min/Max Option 2| Type 2 User Defined 22 HZTILICE,
=  Max 0] 202 YLHTILICE

= OK HES =2 Dialog & &L

P 6. Animation Play HHES FEL|C}.
QEX EI Z2 ZIE ol £

U H L

20



RFLEXGEN CRANKSHAFT TUTORIAL

Chapter

RFlexGen /|52 AFE%! RFlex

Body 145}7|

Zo|A= Mesher & &dll = FFlex body £ RFlexGen 7|52 AME3}0| RFlex Body 2
=II=

rE ri
fot
ot
rr
i
oA
mjo
==
Ho
-l

21



RFLEXGEN CRANKSHAFT TUTORIAL

RFlexGen =3l6}7|

RFlexGen A35}7|:
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RFlexGen
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User Defined DOFs for Computing Constraint Modes

Set DOFs for Each Mode in ModeSet

— Case Control Settings

Mo. of Normal Modes |2D |
No. of Saved Modes | Auto Caleulation |+ |20 |
Units
Mass |k.i|ogram |v|
Length | millimeter I~
Time |second |v|
Options |

— Qutput RFI File

RFI File Mame |EAGT_Trunk\AddFile:Tutorial\Flexi| .. |

| Execute | | Close |

2 Lo A AFEE|E FFlex Body & Crankshaft_FE $H700|22, 2|°| O&1} 20|, FFlex
Body, Reference Frame 0| Cligt HEIt XAt52 2 X|HE( 0] s A =g = ASLCL
Interface Nodes &=0| /= Pull-down Menu O A| Select Multi FD
=8 s HIC|7F ZetE| =2 Working Window A0|A{ FDR element & MEistL|Ct,

A
mjo
rx
L
%
dan
2
mjo
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OFRA 2F HFO|A Finish Operation 2 MEHSFL|CtH, J2{H MEHEl FDR element 2|

Master Node S0| Interface Node 7} & L|C},
RFlexGen Dialog 0f &sfjof & of2f 4 =2 O3t 20| X|HSeF Lt
= Case Control Settings 2| No. of Normal Modes 2| 72 20 22 X|HgtL|C},

= Units 0| CH§ A= Default ¥¥S O2 RX|SI=2 L}, 0| FFlex Body 7+
RecurDyn/Mesher £ AM83%t

o A RFlexGen x
422HH unit2 BHEg et
o Eigen Solver |Sunshine |'|
A
HAE I_l I:lh- —Input Data
- MM RFIfile O] MAY 20 9K i el oy -
A ] - Flexible Body | Crankshatt_Fe [*]
Ol AHA = o L =
X oo Ol = xl O nms H-I = EE‘I Reference Frame |Crankshaﬁ:_FE "El

0% rm
ot
|.|'|
Jhu

Al'%xl'7|' —°£|'6'|-E 'I_EE X Interface Nodes |Se|ect Multi Mode |'|
E!’Ll EI‘_ Ol [[H, JTLI'%%:'DI‘Xl EE‘EW‘IOF Mo, of Interface Modes |6 |
'ﬂ- |_| |:|-_ Interface Node IDs 70077, 70078, 70079, 70080, 70081, .'C'C'|

User Defined DOFs for Computing Constraint Modes

D Set DOFs for Each Mode in NodeSet

| Set DOFs |
M Q Z| AMEH = =22 =i
" = ool '—I-E '—I © EH = 2 = - DJ_I- —Case Control Settings
7EF§|_| |:|' Mo, of Mormal Modes |2{! |
Mo. of Saved Modes |Aut0 Calculation |v| |56 |
Units
Mass |ki|ogram |'|
Length |mi||imeter |'|
Time |second |V|
Options |
— Output RFI File
RFI File Mame | EAGT_Trunk\AddFile\TutorialFlexi | .. |
[oeare | [ e |
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5. H7d0| = L|UCHH, Execute HES SE/SL|CE 2™ of2ff O&1 Z0| Eigen Solver &
At23510f CMS(Component Mode Synthesis) Analysis 7| T8 &= 1Y S 2olg 4
USL|CH

Progress

Generating RFI file is starting ...
Starting interface process...
Initial process

CM5/Modal analysis|

3 35.71%

Tip: History(*.log) HES Z&/5H CMS Analysis =HIES AlZH €2 OfH M -y S
o

=3
=
@E% MEotn AU ek

RS AE=X] jé o= ook sfAdof EXM7F URUCHH Log
File 2 €0 Zolg) HA ZHS FHMELICt Results (*.dof) HES ZS2ISIH Ao =A==l F,
A4HEl Eigen Value 242 2t RE HZ 24018t 5= QUSLICH

6. GliA0] 2t2 %™ Close HHES =2| RFlexGen =2 T =g L|Ct.
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ImportRFI

RFlex Body *i85}7|

RFlex Body *iA5}7|:

1.
2.

RFLEXGEN CRANKSHAFT TUTORIAL

Flexible §{2| RFlex 1E0|A Import RFI Icon & MEHEIL|CY,

29y SM0|A Body 2
L,

=

-

Window
Crankshaft_FE £ OIA 2
MEASEL|CE,

RFlex Body Import Dialog 7}
LEFELICE.

oM of2f 2 ar 20|,

RFlex Body Import Dialog Of| A

Chgat 20| 2 AL

* RFI File Name g<9| ...

HES Z2I8tL|C}:

—= =2+

n

* RFlexGen $=33}7|0{| A
M43t RFI File &
MEHSHLICE,

= Reference YA “...” H
(Reference @0 #7|E Of

Point

M|

Point

Group

=
=

=0
[=]

o Az
=2 =2 71
ol

=k

RFlex Body Import
~RecurDyn RFiex File

RFIFile Name ||

rankshaft_FE

Reference Crankshaft_FE

b 5|, Crankshaft_FE & ME4SILICE,

=
rankshaft_FE 2 BZAL|QY=X| 2QlstL|Ct))

Tip: Reference 0 A FFlex Body 2

Reference Frame & %

o
=
=285}

RFlex Body °| O|&
Body Reference Frame O| At 2 MHSHA ELICL M2t fI0IM ==
FFlex Body 2| Body Reference Frame
HHZ MEEl=

Body

2 02 d7YsH, Flexible Body 2
Z=eot 142 Crankshaft

—

9| CM(Center Marker)O| Ot Flex body Of|Af
= ZAYLICH

2%% :].E,:,-lﬂf 7EFO|, 3<_|—’OE7£-||9§ A,_'iE_|HE g‘%,l'Ol RFlex Body Import
gut27 HEE|lER| HOIth 2, OK BES o e i
= a5t RFI File Name

= =

Reference

[FlexGen_4Cyl_Engine_03\Crankshaft_FE.rfi | ... |

Body(Swapped) [ Crankshaft_FE |

| Crankshatt_FE

L]

ok | |

Cancel | | Options |
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—

(@)
» e

Toolbar 0| A{ Icon Control HES =2, All Icons 2 25 X3t 5§, 212
Crankshaft 0| H8% 2E Joint 50| RFlex Body 0= 2 MEE S 20l
USLICH =H0I0| AZE|A}SM, CHA| HIE sHASt=E BtLICE

A=

N
i

ot JIOI'

A= RFlex Body & OrA2 223t 5, 22X pop-up Menu £ 0|23}0{ Property
Dialog & =|&LIC.

= QREZ OFI 20|, 7HR REE ORAZ FEELICL

= CiO|Z21 J7tof Tili Play bHE% =0 d8E REo| FHYS BHETLICH oY

= LIHX| 20| U= BEO| CHsHME 212

Seq | Sel | Freq. |Damping Ratio il
Z 0.00 1.e-002 =
2 [ o0 1.e-002

3 |[|ooo 1.e-002

g [ |oo0 1.8-002

s [ |o00 1.e-002

6 [ |o00 9,999999999999998¢-003

a [y 54490 0.1 =]

) Mode (® Animation () Damping

—Animation

Mode Seq Frequenqr[Hz]D Show Undeformed
| Prev | | Play || MNext | Frame/cycle ,f
Scale Factor =}

—Mass Invariant
(@ Partial (I Full

OK || Cancel || Apply
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RFlex Body 7} Z&= Dynamic fi45}7]:

1. RD_RFlexGen_4Cyl_Engine_RFlex.rdyn ©2 &S XN &gstL|Ct,
2. Crankshaft_FE £ MEiSH 5|, OIRA QE2Z HEZ =2 Properties & MEiTIL|CE,
Properties of Crankshaft_FE Dialog 7} LIE}EfL|CY,

3. Properties of Crankshaft_FE Dialog 0|A Body #2 ME{ot F, Initial Velocity
HES SE/gLch

4. Body Initial Velocity Dialog 0| A{ CtZat 20| =HietL|Ct,
= Rotational Velocity 0i|A] X & X 35t1, PV HHEZ S=/gLICH
= Initial_Velocity & MEHBIL|CY,

= Reference Marker 42| M HHEZ S&|tL|C},

= Database #0|A Ground.Inertia Marker £ O}22AZ Navigation Target
O =2 Drag&Drop 2 ¥ F, Close & =2{ Dialog & E& L L
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M 22 ot 2 LIt

Properties of Crankshaft_FE [ Current Unit : N/kg/mm/s/deg ]

| General | Graphic Property | Origin & O |
Body | FEnfe. | RRlex | ModeScope |

Mass [17.3716338643466 |

boc  [30381,2256508931 | by [5.58174021017135¢-002 |
Body Initial Velocity X 93657997228 | Wz [4.57832287429483¢-002 |
59.062440403 | = [0289630668979953 |
—Translational Velocity
Ox |D. ||E| Mass Center [0.3710361874022, -115.741374278685, 22|
ti [ Initial Velocity 1
Ov [o = ﬁ m
Oz |O. “EI Parametric Value List
Orientation | “EI Parametric Values
" Rotati | Veloci No | DP ‘ Mame Value Comment -
Do ational Velocity T " pow—, TE] A
X |O. E\\ 2 |7 Degree 720 _E]
Oy |O. ||E| I~ _?? v EndTime EX_End Time  E
W Initial_Velocity Ex_Velocity E
Oz [e [ev ] ‘ -
Orientation | |m\ A
| Close | | Cancel | \\

N

| [
Srane aoon |
Body Initial Velocity x |Database TR

~Translational Velodty ———— . B

Ox o = Navigation _;_,;;\ % A& ACylinderEngine
= o [ Drop here from database !

0z o 7] - |

orenstan [Gromndineisvier [ 1] £ Ground

~ Rotational velogty — « BBy Markers
X [Initial_velacity [Lpv ]

u. O [r:]

0z [o [o]

Orientation | Ground.InertiaMarker E

P Connect_Rod_1

Crankshaft_FE € 0OIR2AZ G& 2250/, RFlex Edit mode £ TIQI$tCt,

Crankshaft_FE 2| £ =C0f CH$t Stress Z1tE Plot 0|A 221517| 2I8iA, RFlex Edit

#2| RFlex Edit 150|A Output Icon = -
MeENStLICE, of2fet 22 Dialog OlA CHEat [Genea] oviout |
€2 2XE sy Color | Automatic <]
. Add/Remove H'l%% %a-ﬂ'l_l EI‘_ I Add/Remove I
| Add/Remove [Continuous) | Tolerance [Degree) _45
u Command Input Toolbar 9—' Input Tvpe @Patch OLine DCheckRe'\rerseDirection
Window 0] =E #Z 4382 = : had oy 5o :
Add by B.C.
O|E.=|'oL n ] IN=
2184511, Keyboard 2| Enter 7|5 —
SEELICE
Mo. of Modes |0 |
OK || Cancel |
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*  Working #0|A OI2AE @ 22 F, Pop-up Menu 0| A Finish Operation 2
MEdSEL|CE,
=  Output Dialog 2| OK HEZ MEisIH, Database 0| Outputl O] Mg E L|C,
ChEo| &2 0|83t JRIZER &|SOFZ LT
*  Working 0| 022 QEZ HES =8 Pop-up Menu Of|A Exit S MEiStL|CE,

Analysis #{°| Simulation Type J1&0|A Dyn/Kin Icon & MEi5I0] H2l Dialog Of A
C2 dd 2 Q0] Simulation HES =8| M8 & THLICE

oF 10 = 79| df
et At Z1t

0| 8¢t o442 o

O| 2t= |, Animation 0| A O|& Crankshaft Body 7t EXM3HS
Izt 4= AUELICE O|ME FFlex body & O|&%t st RFlex Body &
A Ko7t Li7| WEo| SHo| X siMdsdS SHH 2t

J?._ mu 1x

28HQ AlE20[]40] 7tsgLC.
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RFlex Body °| Stress 2X 2015}7|;

Qutput File Regenerator

‘i 1. Contour Icon Ofz2fiof
SRR —?_lxl-élj OUtpl'It [] Displacement Data [ *.rfa)  [] Strain / Stress Data { *.erd, *.srd}
Shell Recovery Type for Contour Displacement Precision (*.rfa}
Regenerator Icon ’7©Top () Bottom ’7O Float (@ Double
HES dERLC
2 = == :]_ E'Il_l- 7}'O| MNo. | Bodies ‘lﬁ ‘ Displaceme... ‘ erldjrd | Strain ‘ Stress | Strain Shell Type ‘ Stress Shell Type |D|s‘ Precls\jl
== =] = ! il
Output File
Regenerator Dialog 7t
LIEREFLICY.

Set same options for all RFlex bodies

Use Animation Configuration

2. Dialog = SIEHC| Output File Setting HHES S2/5HH Of2ff 18 10F 20| Output File
Setting Dialog 7} LtEHELICE,

Output File Setting

 Strain
Cex ey Oez
Oexy Oevz Cezx

e ez ez Clear All
et [CJemises Select All

 Stress
[] sx [“]sv sz
[ sy [ svz SZX

[As1 [+]s2 3 Clear All
A sint [] smisEs

— Data Precision

() single [Float) (®) Double

Close

3. Stress ¥2°| Select All HEE Z2/3tL|LCt,

4. Close HES S&gLCt

Tip: Output File #’d A|, File Size & &0|7| {IsiiM 7|2H2E Von-Mises, Sx, Sy, Sz d&¢t
ANE MMz 2 Z|0{QX|2t, CtE Stress Component O Cist ZADS Contour O|A] ZHQIsF DX}

o mjojs 2E MES KA Fofof gL,
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Contour

RFLEXGEN CRANKSHAFT TUTORIAL

Output File Regenerator Dialog %|A| Generate HHE2 S&/gL|C.

Progress Bar 7t HEA|Z|0H 20| R E|10 LM, | Msking outputfiles..

Information EY0| EA|Zl Stress HET} ——
-_ance
Empty 0."A-| Fulli tﬂ@%“_l[l.. (Tip: 7|% Cutput files for RFlexB 1 @4 CylinderEl G 1

HHOE OQutput File & 4-d5IUCHH, Stress HE &= Full 0] Ot Partial 2 #7|& AL
QiLtstH Stress Component 11 7HX| A1} &, Von-Mises, Sx, Sy, Sz 2t 44 E|7|
= L)

Flexible £{2| RFlex 1 E0|A Contour £ Z&|st™ otz§ &t 20|, Contour Dialog 7}
LIEFEL|C
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7. Contour Dialog Ol A Ct51t 20| BHZATLICE
A contour x
= Min/Max Option 2| ot e[S e O] || LM W R
" [V Cranksnat.. 1
. e sor [en -
Ca Icu Iatl o n E% Component SMISES m Show Text Legend
N Display Vector 2500627314883 Bndleveiio~s0 [ 10
% g! Cé!' Ll El-- Sopke [~ Style Option
Color Option Edit ~ Contour Data Trace
. . o el PO [
= Min/Max Option 2| Type = e E—c
o Teat Color [ tetcolr -]
User Defined 2 2 HZgrL|Ct = = -
i —rrr— | Less than Min Color [[__Win Color__| = Add [ oeete ]
F I 4 F Calc. Result - User Defined — [~ Contour Element Set Selection ——————————
. z S oladstL|C| LN | — | E— 60 | Contourrar | ]
Max 20 20 2 LTt s —
[Jshow MinMax [ Enable Log Scale
- OK E% %E:I Dla|Og % [Juser Defined Max Color
N [ User Defined Min Color [JMesh Lines UneColor =] | |[ Add ] [ Delete |
II:iI‘E L'l EI‘- [ Enable Contour View
oK 1[ Cancel 11 Apply ]

8.00e+000

001

1.40e+001 160
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9. AnalySiS EI:IH9-| Simulation Type :L_E_O”A.I Dynamic/Kinematic Analysis x
m‘Parameter Initial Condition

Dyn/Kin Icon 2 E1510] €&l Dialog iAo 2EZ
e o]

agar Zo| dEgtLCt, step N T
Plot Multiplier Step Factor

n 0utput Flle Name = :‘% IAJE_IH-Q- _||:_|, ol%% [OutputFlIe Namal | RFiexGen_20modes |

RFlexGen_20modes £ 7| gtL|C}. [

D Static Analysis

[ Eigenvalue Analysis

= ofM0] THE= St s 2t

i

[ state Matrix
|:| Frequency Response Analysis

Animation 22 2t215}7| 2{siA|, Display
ME

E "'l- Hide RecurDyn during Simulation
erLfct
Animation &8 HISI=2 YLt
Gravity
lrx [o. | v [s80s65 | z [0 | [Gravity|
Unit ‘ Mewtaon - Kilogram - Millimeter - Second |

Simulate H oK H Cancel |

Tip: O|F CHAO|AM Analysis & $+¥3sl¥o22, Simulation ZAIE =QISI7| QIBHA = CHA|

side g das gisL ot SHX[8H Ot HHAO|AM RFlex Body 2| £ Output Node Off CHSHA]
Stress Z1ME Plot 22 =I5t QIsiM = EE CHA| Analysis & sl OF2 SHLICt QfLFSHH, RFlex
Body O A Stress Shape 0| gl AEHO|A Analysis & +3stH Z|H Plot ZItE E0FE *.rplt
file O Stress A7 Zetk[X| ¢7] WfERLICE M2kA, AHEXEZF RFlex Body 2| Output Node &
X950 Stress =2 Strain 2t ZDIME Plot O|A =QISH7| M=, SiMES +&st7| HOof
RFlex body 0 HX| Stress == Strain Mode & ZE&HA|7{0F BHL|C},
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RFlexGen

RFlexGen CtA| =&5}7

RFlexGen A35}7|:

CEA| M2
HXtof| 2t
Flexible £{2| Flex Interface 1 &0 =
RFlexGen Dialog LtEHELICE,

o|f, & HOo|AM X RFlexGen Dialog 2

A S [fet= =2|, Flexible Body,
Reference Frame 0f| Ci$H HE I} SX)

A€ RFlex Body O 2% 202 xHxof
UASE HoIT & UL

2. Interface Nodes &2| Pull-down
Menu O A| Select Multi FDR & M &5t
FI,NE =2 ST HICOt 2R =R
Working Window &0{A] FDR element &2
MEd £ OFRA 2% Ow0lM Finish
Operation 2 MESIL|CE O2{H MERE
FDR element 2| Master Node 0|
Interface Node 7} & L|C},

3. RFlexGen Dialog Off 2=sliof g ojgf M
US2 31t 20| X|HSH=& L C.

o

* No. of Normal Modes 0= 100
gLt

»  Units 0f| CHSHM =
FX[gLCt,

Default &g

= 49E RFIfile O] 482 EH K| A
o
=

o=
48 0|F X¥2 ... HE

ZItE HHE O 2 RFlex Body 2| Mode

=
TSI ZE 2015t AN, RFlexGen 7|52
o = A
T = =

3l RFlexGen Icon 2 2

RFLEXGEN CRANKSHAFT TUTORIAL

T5 S7HIA
H 2

pid X=X
[

AHE3t0] Chg1

g5t orafet 0|,

A RFlexGen x
Eigen Solver .Sunshine [+]
Input Data
Mesh Data Type :Select Flexible Body ':
Flexible Body | Crankshaft_FE [~
Reference Frame | Crankshaft_FE | M
Interface Nodes :Selet‘t Multi Node LL
No. of Interface Nodes :6

Interface Node IDs

D User Defined DOFs for Computing Constraint Modes

— Case Control Settings

No. of Normal Modes

L |

Auto Calculation | = | |1

No. of Saved Modes

Units
Mass kilogram -
Length millimeter -
Time second v
!r Options
— Output RFI File
RFI File Name [EAGT_Trunk\addFile\TutorialFlexi| .. |

| Export Input File

Execute Close

s8] st

olge YL
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AHO0| 22| QUCHH, Execute HES
SESLCH 22 ER T 20|
Eigen Solver & AH&3t0] CMS
(Component Mode Synthesis)
Analysis 7t =™ ELIC},

sfj40] tEEZ|™ Close HES =12
RFlexGen 32 TEgL

_

RFLEXGEN CRANKSHAFT TUTORIAL

Progress

Generating RFI file is starting ...

Starting interface process...
Initial process
CMS/Modal analysis|

28.57 %
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ImportRFI

RFLEXGEN CRANKSHAFT TUTORIAL

RFlex Body 1%35}7|

RFlex Body 114

1.

2.

Flexible §{2| RFlex 1E0|A Import RFI Icon & MEHEIL|CY,

Doz F40A Body 2 Body =
HZAsh| O}, Paint '
Group

Window % 0A ofzf 121t 2+0|, Crankshaft_FE 2 O AZ MEHSHL|CE,
RFlex Body Import Dialog 7} LIEfEL|CE,
RFlex Body Import Dialog 0| A CtS1t 20| =HietLC},

ile Name 29| “...”

F
EOS =2l RFlex Body Import
HES SEYLICL

RecurDyn RFlex File

RFIFile Name | unK\D\TU\Flexible\RFlexGen_Ci

[crankshatt_FE

[ crankshatt_Fe

| [ cancet | [ options |

AREARZE X8 et i X|2t

RFI File & ME3I=5
HC,

= Reference °| “...” HHES
223t F, Reference Of
#I|El 0|F0|
Crankshaft_FE.CM 0|A Crankshaft_FE 22 BHZAL|Q=X| &QlstL|Ct,

QEZ T2t Zo|, A EXMoz MEHE Rlex Body Import
é)'-%}ol %Hl'g}ll ).‘_'iE—'.*Elﬁfﬂ il‘ol_l'ﬂ- :'5_, OK RecurDyn RFlex File
H-IE% %glb;“—l I:I'. RFI File Name |'U"k\D\TU\He}(imE\RH&XGEH_Crankshaft\F"II
Body(swapped) | Crankshaft_FE |
Reference | Crankshaft_Fe| -]
| ok | | cance | | options |

HZ = Crankshaft_FE € O2AZ Z 2ot
Dialog & == L|C}.

ot

, LEZ Pop-up Menu 0|A Property
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Properties of Crankshaft_FE [ Current Unit : Nfkg/mmys/deg ]

| General |  GraphicPropety |  Origin &0 |
Body |  FElfo. | RFlex | Node Scope

RecurDyn/Flex Input File Name

[ UFlexible\RFlexGen_Crankshaft\RFlexGen_Cr| | Feaccociaie

Seq ‘ sel [Frea. Damping Ratio ’
124 [y 29438.09 1.
125 [ 3131524 1.
126 [w 31927.55 1.
127 [ 3414277 1.
128 [ 3500896 1.
129 [ 3641525 1.
30 v 1. (=]
131 [y 4225645 1. =]

OMode @ animation O Damping
rAnimation
Made Se Frequency(Hz) [J show Undeformed

Frame/cycle
saerator[1 |

"Mass Invariant

() Partial @ Full

[ caneet |[ ey |
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RFiex Body 7| ==l Dynamic 341 3! Zut 240l

RFlex Body 7} Z&=l Dynamic 3{4{5}7|:

Page 25 £E| Page 30 7HX|9 LIS SYUs Yo SuTLIT

tress (Mpa)
17432 time:0.020778
i 000000

4.00e+000 6.00e+000 8.00e+000 1.00e+001 1.20e+001 1.40e+001 1.60e+001 1.80e+001 2.00e+001
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Chapter

(=] O
21t 24 X 8E
202X
-1 1

=2 XM= FFlex Body & Z&tst D1} RFlex Body & Z&st ZEZ MFBD (Multi Flexible
Body Dynamic) siA& dsto] FO{Zl Zatof Chst #4442 HE 22 RFlexGen 7|52 AHESHY
F

|
s & U= Ol i) 2T ELC

)

3

oy 20 A2

5

HT
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Dynamic Analysis 21} 24{5}7

Mesher 7|52 A8510] 4/dE FFlex Body Z1} 24
Bl Drainbility 40yl Enging S
TIME

2 BEE2[YUo| QHE0| M= Crankshaft Rigid Body £ FFlex/Mehser £ B CUNTS
AH85101 Flexible Body 2 #1248t 2, o442 +3s&LICE 0|uf ALSE
Flexible Body = = 0| 7} O 53IQILIC} (2 150 AL2E) 0|2 -
2I5l, Dynamic s{&S St= O, & 1 A|ZH HEo| @2 A[Zt0]

2QERAELICH (PC o d&0l a2t AlZt2 dolgd = UA&LICL) 2

5

" . 53
El'%gl :]-EEII% HA :‘J—I-l'g E‘I CI):-I% 'T'LHg C()gO:IO” j5‘:"I'E._| Node 9' Von- SINT
<ML (

- [=]
SMILS
Mises Stress Z1tE Plot Ol A =I5 ZIFQLICE, (2 THAIMA Output &  Foce
FolstR 22z, Plot HIOIHO| diE 217t MEELICL)

RFlexGen 7|s& A3sl0] M=l Rflex Body Z1tQtC| H|w £

Cle2 & FECIZES Sl Hi2 RFlexGen 7|52 AMESHO 7|E FFlex Body £ RFlex Body £
Hatoh oM A2 EEH F2 2N A0 Z2E Node 2| Von-Mises Stress Z1HE FFlex

~ FFlex_SMISES-Crankshaft_FE.Node438 (N/mm*2)~ Mode20_SMISES - NODE.438 (N/mm*2)
FFlex_GenerateRFI

s
o
< 40,
£
£
= 30.00
pd
<,
] N\
o2 £\
& -\ 4
A ZiN\\ 7N
> n IR g STEESTO__ B SRS, OO S
I\ N X
\7 N\
0.000 0.005 0.010 0.015 0.020 0.025 0.020 0.035 0.040
Time (s)

Body & {2t RFlex Body M= =5t0f H|uwot AutL|Ct,

2 SE2|Y0AM AL El Crankshaft 2| A< CHE Body 2t OFF 3 MF ENE 12t $0t=
L| 3, THX| Joint 28F F£E|0f Y222 FFlex Body 7t Ol RFlex Body 2E Z&3]
Crankshaft 2| Flexibility & 12i® &= J&LICE = Flexible Body o] =& =7 B3 Contact
Z0| ROHX| @f2 oA mH0|M, Fetot AutErCh= HE SiMS SO 2A4 HE2 fot e

DEWS Q2 s Z20= RFlex Body € 0183ts A0l R2|2 £ ASLICH

mjo

41



RFLEXGEN CRANKSHAFT TUTORIAL
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Thanks for participating in this tutorial
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