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F T Rdyn 168
JBAT Recurdyn, FHTFFZRATHOEEL:

v

1.

2.

3.

Wk 5[ _F 1 RecurDyn Elbr.
KPS H ) Start RecurDyn X5 HE
1E File 3¢ HH, 7 Opens

7E FlexGen ZFEFTAERISC I, #3% RD_RFlexGen 4Cyl Engine Start.edyn. (U1
#%4%: <Install Dir> \Help \Tutorial \Flexible \RFlexGen. ).

&l Open.
BRI R PR

Crankshaft

R E T

PR WG B A AR BB, e ANELE, 5 %E, R A AL AR A SRR A B

BUAF, LA R TSR BE 2E AT o IR S BUERIE ZE REAT AN il fl e 4 . HIRecurD
YRR IR — 3 R, AR L PRI P 7 A2 B8 0 e O A 3 2 PR Ik 1) SR Bl BT 2E 19 7
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1.

1 File s¢Hirf1, it Save As.

(BT ORAF BRI H 3, BONTCVAEERE B s )
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N T BRI AT, IR T
B THHAE.
1. {f Analysis #72[] SimulationType 21 ~, i Dyn/Kin.

# 1} Dynamic/Kinematic Analysis X ifiHE .

2. WaEMHEFMA, sl Simulation.
BEER:
£ Analysis 525 AnimationControl 4, 57 Play J&1T1/ H .

IR S A B IS, W LR 2 R AT A A #RGE: Piston 1 (GFZE 1D
DPiston_3 (JHZE 3) = Piston_4 (JHZE 4) = Piston 2 (JHFE2) . EshET, FIINKR
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1. 1£ Assembly f3\ T, 4% Crankshaft Body-.

2. HEEsRE, B R e
B, 57 Mesh.

AT TR, Mesh B ER
crankshaft body.

ﬁ 3. 7f Mesher PR35 Mesher HH, A

Assist Assist,
5t Assist Modeling X i E

4. {F Assist Modeling XJ1HHEH, riili B &,

NGRS crankshaft /24 Target Body 1ET

DKM i) S LART #2444 ImportedSoild1,
ImportedSoild1 H il 275y H bRk

5. 1E+% Preserve Constraint 1.

5 &R s 3hE| HIIAE Assist Modeling
XHERE, WA EFR.

RFlexGenBHih#iE

Assist Modeling

Preserve Constraint

Name | FDR | Geometry

Add/Remove | Sel.

Revloint2 I\f ImportedSolid1.Face13...
Revlointlo | [¥  ImportedSolidi.Faced
Rev_Crankshaft I7 ImportedSolid1.Face140
Revloint3 |7 ImportedSolid1.Face98
RevJoint5 F ImportedSolid1.Face33,...
RevJoint4 [7 ImportedSolid1.Facesé

Pre-Create Patchiline) Set & Preserve Contact

Gr
Gr
Gr
Gr

|E‘\
s

EEENEENN

Gr

Geometry

Add/Remave

ML R Target Body o, Preserve Constraint 1711 Geometries 1 15/ 7l Assist Modeling
XIFHES o X249 RecurDyn VSR 11 F1 5114 FF geometries 1F /M G4 NI TIGE FEITTEL T 2EHRTGE
LR, L RETAREFE . FFH. RecurDyn VSRY F 1520 LITZHU1T)GE. RIETTE, 122)
FETLEFH S E/1] Flexible Toolbar '/ Select State. iXf¥, 1/ B LI T LTS X
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6. {E Assist Modeling X{{FHE, ‘)i FDR M Sel FI A SEAE.

IR )5, FDR 11 IRMNER A E & 754 K FDR (Force Distributed Rigid) 7T
Se HIFIEEHE, eHhE B IREE FA K IFISEE]. (EARZHRE T, FkirE Sk,

7. {E Assist Modeling XJ1EHEH, 7E Revjoint2 4714 Add/Remove #|7, fiii Gr %411,
SXJ5 st Rev)oint2 Jil [ () JLATEIE, K EATi B Y slave nodes.

A g g5 S IAZ N Rev]oint2 (slave nodes) [FIMEE .

8. & Revjoint2 45 IFTA Y
AN, ARG AR A A R
TE_FRSCREH, gl Finish

Operation.

Ptz K57 Gr #54, B4
FIHIERES A AR 26 M
ZERHIL B

P 2y TAEIEHINEL L S SRR, WL, LRE, ridiXl s 53

9. HEE FRBIE, 6L Rev]oint3, Rev]oint4 fll Rev]oint5. F]+&, Revjointl0 Al
Rev_Crankshaft [ FFEFUTT BN -

Assist Modeling

Preserve Constraint

Name | FDR | Geometry Add/Remove | Sel.
int2 Id_ Imp id1.Facel13... Gr |7
Revloint10 | [V | ImportedSolid1.Faces Gr v
Rev_C: [¥ | Importedsolidi.Face140 Gr v
Revloint3 |7 ImportedSolid1.Face98 Gr |7

i v id1.Face33,... Gr 2
Revloint4 |7 ImportedSolid1.Face6s Gr |7

importedSold1 Face!l

ImportedSolid Face |34

Pre-Create Patchiline) Set & Preserve Contact

Name Set Geometry Add/Remove | Geo

10. AJ5 i OK.

~ 11. {F Mesher F25H) Mesher ZHH, it Advanced.

Adv.Mesh

OK | | Cancel
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3 Advanced Mesh XJ1HHE

Advanced Mesh X
Target Body ImportedSolidl —Target Face & Type Information
Mesh Type ISoIicMﬂ'etraal} ‘ - I Formal Type LAl ]Ll
Property [Psolid1 [r] Name [ Type v E{
Mesh Option Face33 4-Sided [v
) 4 Face35 4-Sided I7
Avg. Element Size l—l Faced? 4Sided I7
Min Element Size I2 | Faced6 4-Sided [v
FaceS5 4-Sided I7
[[] structured Output | Simple Pattern Face57 4-Sided v E
= - e . e—
Include Assist Modeling [ Preview ~4 Sided More Type
Update Preview Name 1st Edge 3rd Edge 1% A
Face37 Edge424 | Edges2s v =
Face39 Edged32 __| Eedges27 ] [v
Faced4 Edge417 J Edged05 || I7
Faces3 Edge366 | Edge3ss e
Face61 Edge358 __| Edge37s [ [v
Face67 Edge341 | Edge3ss v
Face74 Edge330 || Edge3is | 4 ]
‘ Mesh l ‘ Close ‘ """"""""""" — =2

12. 1E Advanced Mesh X 1EHEH, AT PL FHERAE:
» {F Mesh Type TR, 1% Solid4(Tetrad).

* {£ Mesh Option 21+, ¥ Avg.Element Size W &N 4, ¥ Min Element Size ¥
BN 2

* 1% 4 Side More Type 515K face T4 4 Side Type, “4)i% 3rd Edge 11
B IHE

»  J%&Ff Include Assist Modeling 1l .

s UTFAE 8T, T ARY Assist Modeling X i EIZEHIF T, F15)/F/K FDR 707

54 Meshs

WAL TER G, Rt Close.

xR RIS R o SE R, IR IR
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K view BN Wireframe. Z8)5 £ % iy PFDR_1 & hfliff) FDR, 40h
EFfs.

M1 RecurDyn Mesh HACETTH 1 auto-meshers (EH )LD : Mesh Fil Advanced Mesh.
Mesh 7AW RT, 7 GUI _EJ5LITAEHL. Advanced Mesh BT BB EETT LR KINIE . 15
FE1%, Advanced Mesh (E7F CAD JLITAHIHIIR PME. A4, Advanced Mesh 1] I /LIt #9546

Ky T 1E/] Advanced Mesh c{H 1% Vi tE, 1% 4-Side More Type FIZH 1/ H face Wil 7 4-Side Type,

21 LPrds
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Lyg 13- 9 T EE HHRHRRF ST N A AR IR ], niihi LT Mehser ! FFlex Edit 21H]

Output Output.

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

Color

[

Automatic - ]

Add/Remove

Add by Set

Add by B.C.

|

l

Add by Marker

}

[ Add/Remove (Continuous) | Tolerance (Degree)

[[] Check Reverse Direction

No. of Nodes 0

oK

‘ [ Cancel

I

14. 1£ Output X[ IEHEF, FEATLLTHRAE:
» il Add/Remove.

» 7F Command Input Toolbar H Input Window, N 438 (455580, AEik
enter F. P

: MultiNode |~ |38

= ABETAREN, Eox ER3CGRH:, Rl Finish Operation.

*  {£ Output MHHEF, fEEHEEE D, <l OK, & Outputl.
15. $HAT AR A 0] 21 2 i AR

= OEETAFE N, EIHASRT, s Exit

= {f Mesher #5251 Mesher 27, 57 Exit.

Z R crankshaft rigidbody # crank shaft flexible body (Crankshaft FE)&#, 41 EIfT
e A, NI HIEFNEISZHTH .
s T HAZH ] Icon Control, 1EHAREY
MERIFTA Elbr. (A5 All Icons)
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X FFlex H{HH TR 20 EEER
X9 FFlex S TR IR
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KA 5 178 RD_RFlexGen_4Cyl_Engine FFlex.rdyn.

1eF¥ Crankshaft FE, A#Emdibise, it E N GER, S5 Rt Properties.

3t} Properties of Crankshaft FE XJ1EHE .

FEXTEHES ) Body KETHH, s Initial Velocity .

£ Body Initial Velocity XfiHHEHT, AT T 1HAE:

1%+ Rotational Velocity 41911 X, 8J5 sl PV 5.

1%4% Initial Velocity .

1 ReferenceMarker £, il M 4,

t Ground 1) Database % 191, £iili Inertia Marker, 744341 Navigation

Target & 91, st Close, JKHINIHAE.

SRR R

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

| Genenl | GraphicPropety | Origin & Orientation
Body | Feinfo. | Connecting Parameters | Node Scope

Mass [17.292324833988

v [30367.6433613263 | by [-22.2529908711662

Body Initial Velocity

wy |249994.031679023 | wz [241220014406221

| o [22

1z |262448.976369853

I i Velocity
&x [o [Pe] | foson otmsss cener [aisarssreeese -srsssssssares, 2
Ay [O. ‘@ Jtiat Co 1 Initial Velocity |
Bz [o [(pv] | frcudeintel parametric value List
Marker [Crankshaft FEcM | M ] Parametric Values |
No DPI Name Value Comment b
r i Velocity 1 [7 RPM 3000, € A
Ex [mnitial_vetocity 1 | o el
My |o 3 |lv T EX_End Time  E
= [ ]@ [V End_Time
|v  Initial_Velocity BxVelocty E
2z [o [w] ‘
A
s e [comsnt recn N |
AN
Body Initial Velocity
[ Co— == L
= N 1 ) i x A 4CylinderEngine
) C— 4 G
S Drop here from daf se ! 8 @ Bodies
Reference Marker | Crankshaft FECM | M |
=4 Ground
Velocity =
@x [initial_velocity [~] « e .&, h;:
My |o ™ «
o o—'g L, Marker2
L 1 A, RFlex_Reference

[Ground inertiaMarker [ 1]

Close |

Reference Marker

-4 Connect_Rod_1
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5. {F Properties of Crankshaft FE X{i5HE[) Connecting Parameters #2555, H{H Use
Force Connector & IEHEM24)i% .

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

[ Generat | GraphicProperty | Origin & Orientation |
| Body | FEinfo. | Connecting Parameters | Node Scope |

[CJuse Force Connector Sync. FOR

- Material Property of Connecting Body -
Mass 1.2-006 IE'
Moment of Inertia |I. @
-Property of Connecting Foree -
[100000000. |
[1.e-002 |
[10000000000. |
[1.e-002 |

OK Cancel Apply

6. Rl OK, FEHIXHEHE,

P WIS E)FIF) GRIEE %, RecurDyn FKAFGSSAES Z)HH I bR L L IEM IR 1R
HESNATLT], KIE T HF . BN R AT ETT, FE I SRR A H R, Zell]
TEEANFIEZIEIFIHTIHIEZE, K Zas S R HI 2 TR I . ATV, /K& FDR
H[ 2 I LI 57 (H AR BT ZN TR 71705, LTS R LI AR50 85 F E 1H 1
75 B Z I IR P R

7. {E Analysis i3, il Dyn/Kin.

8. {f Dynamic/Kinematic Analysis X
iﬁﬂiqj ’ ){—:_':I:_E‘ Simulation, E%ﬁi}\ﬁ
BT,

Sy P it 2 AR TRL R R LN A C
B, EETHEE AN — B
e SARIENE, SRR
% AR AN T Z AT AR i
BREIZE R .

IR A BFNIE AT H] RFlexGen,
A AE SR T PR, S
BT
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H 9. 7 FFlex I3, i Contour.

c““j“"' Contour x
— Contour Option —Band Option —View / Reference Mode / Reference Marker —
Animation Status Legend Type [ Display ||| [se]  soay NodelD | | sel
T = Iocation ﬂ |7 Crankshaft_FE 1 ll l_
Component = Show Text Legend

[] Display Vectar 32.9994268813714 Band Level(10~50)
[uniform [ Simple
|:| Contact Surface Only

 Style Option

— Contour Data Trace
Sel Body MNode 1D

il

- Color Option Edit
(®) User defined contact surface

() Contact patches only
Style Stepped

— Min/Max Option
Text Color Text Color -

[smises
| Immmm--mmm-v | Add | [ Detete
Type | User Defined -
I _I ~ Contour ElementSet Selection
Calculation

Calc, Result User Defined
I o

Contour Part

Min ||

=]

Max || 485641207 ||| 20|

[]show min/Max [ ]Enable Log Scale

[ user Defined Max Color [CJMesh Lines Line Color | = | | || Add | | Delete

Enable Contour View

[ ot ][ G ][ wwh

10. 7E#LHHTY Contour XJiEHEHT, HEAT LA TFHRIE:
*  7E Min/Max Option 21+, i Calculation.
* {£ Min/Max Option 41", ¥ Type 1% &y UserDefined.
= IfE Max CAHES, HA 20.
= N OK, KHAXHEHE.
p 11. il Animation Play.

SRR PR o

ime:0.00

11
Min at Node 69404 tirr 000

0
0noon

I:i.l][le+l][ll:| 4.00e+000 8.00e+000 1.20e+001 1.60e+001 2.00e+001
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Choger

#FH RFlexGen 5%, RFlex ZH4

(EESSIR

ANE 2 SN RFlexGen ¥ FFlex w44 RFlex #34-.
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Node

1Z4T RFlexGen
Bl
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1. Rt Crankshaft FE body, #f A\ FFlex editing mode.

2. fF FFlex Edit #3251 Set 21, i Node.

3. {EHHIH) Node Set XFihHE, HEAT LA #R1F:

General | Node Set |

Node Set [ Current Unit : N/kg/mm/s/deg ]

Color

| Add/Remove |

| AddbyPatchSet |

| AddbyElement Set |

| Add by Line Set |

No. of Nodes |0

| Add/Remove (Continuous) | Tolerance (Degree) :45

[] Check Reverse Direction

0K || Cancel |

» 5 Add/Remove.

* {f£ Command Input T EA~[] Input & FH, %A

70078,70081,70082,70079,70080,70077 1 A4 15

¥, SRJE1%4 Enteto

MultiNode

- |1, 70082, 70079, 70080, 70077 | 4 -

= ABETAERN, #H ETFCEH, mid Finish Operation.

» 7F Node Set X[ THHEF, #fi%E No of Nodes N 6.

= N OK, 7EEEZE R MA1% SetNodel.

Ptz K TIE X AEIE RFlex body [I77/HI%755, 17/ RFlexGen ZJFEL HIUHEIEL 15 o PSS
BT (CMS) ], FRA R A LA LIE 2R, T RFlex it -5 20 RIS 502 JEI I 1%
LI, KL, (€)1 RFlexGen ZJFEL H, UHEE X TR IAIZA RS -
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X TV, LS 5 G IR TR 2w B IRIIZ 5 XL (i TN L, TR
BT, IRAMEE X IRIIES . L, FeN T X i FFlex HifiiaC [ it B TR IAIZGRT,  TTAEEFZEHE [ B
P FETRIIZF T PP PRI IR0 ID, 8 /F 1, (i OutputForMarkers. Mesher [/
Asssit Modeling E5#( 545 €1 2 WA 98 ) AL bR AL I 45 k15 6 o

. @ PSolid_1
&2 BoundaryConditions
=4 Outputs

4. 7F FFlex Edit Fr25MF) Exit A, S Exit, B35 SR,
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83 1. ¥£ Flexible H251] Flex Interface ZHH, i RFlexGen.

RFlexGen

1Z{T RFlexGen

Flexible Body

RFlexGen
Eigen Solver |Dynamis |,|
—Input Data
Mesh Data Type | Select Flexible Body [~
| Crankshaft_FE [~

Reference Frame |Crankshaft_FE

Interface Nodes |Select Multi Mode

Mo, of Interface Nodes |O

Interface Mode |Ds |

|:| User defined DOFs for computing constraint modes

| Set DOFs

— Case Control Settings

Mo. of Mormal Modes |20

Mo, of 5aved Modes |Auto Calculation | v| |ZD

Units

Mass |ki|ogram |'|

Length |mi||imeter |'|

Time |second |'|
Options |

— Qutput RFI File

RFI File Mame

| speRange__ V1\Crankshaft_FE.rfi ||I|

| Execute | | Close |

RFlexGenBHih#iE

FEIXANHRET, Crankshaft FE Z{UA [ FFlex #iff. [Kitt, FFlex {1 Reference

Frame B[ NERIAT,

wn PR,

2. 1F Interface Nodes NHisicHi1, £+ Select Node Set, R )5 At N, FH&EF 2 AifEAL
RINE bR 4h i de .

rInput Data
Mesh Data Type
Flexible Body
Reference Frame
Interface Nodes
Ma. of Interface Nodes

Interface Node IDs

[ select Flexible Body

‘ Crankshaft_FE

Crankshaft_FE [m]
Select Multi Node [~
Select Multi Node

Select Nodeset

Direct Input

Select Multi NodeSet

D User defined DOFs for computing constraint modes

Set DOFs

'k Crankshaft_FE. Sethode!

22



£ RFlexGen XGHES, AT T A AT

RFlexGenpliili#iie

» {E Case Control Settings H, ¥ No. of Normal Modes X BN 20,

= fE Units 7, {REFERINBLE

WIS FFlex #i42 H RecurDyn/Mesher A1,
AN E B anits T

i, SRETRE REL U ARRISCAE %

e
FEARE SR AR, AR 4
= R E LA B PR,

A7 Executes

Progress

3. SEIREA,

Generating RFI file is starting ... -~
Starting interface process...

Initial process

CMS/Modal analysis|

& 35.71%

[ |

SERLE RS PTAUTRR S LR S (CMS) 70T

RFlexGen
Eigen Solver Dynamis

rInput Data
Mesh Data Type [select Flexible Body [<]
Flexible Body [ crankshatt_Fe [<]
Reference Frame |Crankshaft_FE |

Interface Nodes [setect Nodeset [-[n]
Na. of Interface Nades [s |
Nodeset [crankshatt_FE.sethode |
] User defined DOFs for computing constraint mades
 Case Control Settings
No. of Normal Mades [20 |
No. of Saved Modes [auto Calculation [+ ][5 |
Units
Mass [kilogram [~]
Length [ mitiimeter [~]
Time [secona [~]
Options |

 Output RFI File

RFI File Name

|JpeRange_VT\.Crankshaft_FE.rfi "Il

Pt #iid7 History (*.log) BEVEY CMS 7 HTHIAN 1o WIRAEZ PN I, F2 log X ity

Results (*.dol) ##, E56 2 DT/ HIRE T RS F IR

4. OMr5ERUG, Hiili Close, 7% RFlexGen i&1T & .
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£lf2 RFlex Body
£l RFlex body:

w
Cagr —
worn 1. {F Flexible #7%[] RFlex 2171, 557 Import RFI.

2. K modeling option /¥ Body. [, B
N U Point
3. fERMED, WIFEFTR, M
#¢ Crankshaft FE. Group

5 H RFlex Body Import X 15HE.

4. 7f RFlex Body Import SHHEF,
BEAT LA R4

» AT RFIFileName £7

RFlex Body Import

- RecurDyn RFlex File

RFIFile Name || [.]
[Crankshare

|

*  J%&FFAE Running RFlexGen
%2 RFI SCAT

» il Reference F1i111...,
SR 1%FE Crankshaft FE.
(Hi%E Reference 7 IR
& Crankshaft FE.)

M1 AJLLEH Reference /1] FFlex body 2(# RFlex body /755, (EHECUIZEATIZH Z.
B, R FE R B 1) FFlex body 275 542 Flex body, /l1F body 17104 Fr (CM) .

5. MR B EIFR)E, A5 midi OK.

RFlex Body Import

RecurDyn RFlex File

RFIFile Name | FlexGen_4Cyl_Engine_03\Crankshaft_FE.ifi | ... |

g |Crankshaft_FE |

Bodyl

Reference [ Crankshaft_FE -]

| 0K ‘ | Cancel | | Options |
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A 6. i TERFEHH] Icon Control.

7. {E Icon Control XJTHHEH, #EFE All Icons.
8. TEFAUNE, HALRATE BB ETEs0E], [FIFEN A 2] RFlexBodyl .
9. MawizshElZ )5, HUH Icon Control X ifAEH 1 & IEAHE

10. EHFEER O+, X RFlex body, 7T eI E— ﬂ
Property (J&1H) XTIHHE, 1 000 1002 =
2 |[ 000 1.e-002
1. 7E Property MFHER, HEATLL FHR(E: o
B s |[ |00 1.e-002
1. ‘A)i% 7thmode, WA KRR, ¢ [ |ow 9.99999999999996¢. 003
2. il Play, TEE U, Bhm - =
ﬁD—FEﬁﬁZ_‘—\‘O _9.Mo:e @Animation ODamping
N . " N Mode Seq Frequency{Hz) D Show Undeformed
WBUE EAE, B, D ||| e e R
ST IR P
S o * ° Stale Factor |1 =
—Mass Invariant
(@ Partial () Full
QK || Cancel || Apply
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XJ RFlex Body i TH/ D 0 iAHGEER
X4 RFlex body #H I
1. fi# 57 Crankshaft FE, ‘7~ B RICER, 85 st Properties.
#H Properties of Crankshaft_FE X154 .
2. {E Properties of Crankshaft_FE XJ THHES ) Body ETH!, £ii7 initial Velocity.
3. 1E Body Initial Velocity X[ 1HHEH, #H47 DL N ERAE:
*  7f Rotational Velocity ¥ X, It PV .
= &% Initial Velocity.
»  7F ReferenceMarker i£10, st M .

* {f Ground FHHHEZER L, s Inertia Marker, FE44 342 Navigation
Target %[, siifi Close, JHIXIIHTE I,

RSB EREE R

Properties of Crankshaft_FE [ Current Unit : N/kg/mmy/s/deg |
[ Genenl | GaphicPopeny | Origin& orientation |
’ Body FEinfo. |  RFlex |  Node Scope

Mass [17.3716938643466

| | [308122 | by [3581 7135¢-002 |
Body Initial Velocity X 193.657997228 | v [a57832287420483e-002 | | |
r i Velocity 5 J = ‘“‘ B L ]
Ox [o. ] ass Center [0.3710361874022, -115.741374278685, 22 |
O [o =] e. ‘
Parametric Value List
Oz o
i Parametric Values |
) B )
. No | op | Name Value Comment -
Velocity 5 [7 ] o = A
Ox [o = Ly =]
| \\ 2 |[v Degree 720. e
Oy [o. [[pv] N _% [ End_Time EXEnd Time E
v | Initial_Velocity Ex_Velocity E
Oz [o 5] |y 2 .
onenaton [ [} | A
N

[ =

Body Initial Velocity x lDatabase v 4 x
nl:lx ‘[O_Mi]@ N i x A 4CylinderEngine
O — =] . ? Groups

O rop here from database ! & Bodies
Oz o [7] ;
Orientation | Ground.inertiaMarker ™) &4 Ground

« -8, Markers

pa L —
[&x  [initial_velocity [~] 5
Ov [o [7] A, Marker2
DOz [o. T~ A, RFlex_Reference

ion | Ground.InertiaMarker ™1 -4 Connect_Rod_1

Close Cancel |
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Ly 4+ TEHHEFEEF, X7 Crankshaft FE, iEA RFlex Edit i,

Cutput

5. N 1% Crankshaft FE FrE 4 SN 14 R, it RFlexEdit 52541 Output.

6. {E Output Xl 9, 34T LA FHRAE:

n ‘;f_:?\ Ti:. Add/Remove Output [ Current Unit : N/kg/mm/s/deg ]
General | Output
* {£ Command Input PN H, fi Color | Aotomatic a
A 438 (45 3, SRIEIRIZE
. Tolerance [Degree] |45
n E%Iﬁ:fﬁ)ﬁ%, Emi?i%ﬁ, #)ﬁ; [[] Check Reverse Diraction
7 Finish Operation. : A:::’:t :
\
= {£ Output XHFEHEF, il OK, 7 ’
Database 1|7 Outputl. No.ottodes 3 |
7- E%)ﬁ:%)ﬁ%’ E%L‘Fi%$" #/‘ﬁ:ﬂi‘ oK I | Cancel |

Exit.
8. 1F Analysis i£TH1, 5 Dyn/Kin, $J7F Dynamic/Kinematic Analysis X i&AE o

L

9. {f Dynamic/Kinematic Analysis X1FHEF, fiifi Simulation i2177 58, TRHE®RE.

KME 10 #2Je,  ATRAE BISACL T i s fahm . 7o B iRsr G2 Ta) B 050 A )2
FFlex fiffid /& RFlex fift. BUCKHGEMIEE, PEmathiles.
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SR RFlex body HIRLIDHT4ER:

U,ij 1. {E Flexible /+%5[1] RFlex 19, riili Contour FHisiH., Ff ity Output Regenerator.

Cut.Regen

5 Output File Regenerator X 1% oo wommmer
ﬂz’ ﬁDE @Fﬁ/j—‘_\‘o [7] 5et same aptions for all RFlex bodies

Displacement Data | *.rfa ) Strain / Stress Data [ *.erd, *.srd)

2. /L\jjiﬁﬁﬁ Ejﬁ*@: 3 "SC:;.I[\Q:ECOVEW Type for Contour J—

N > [ Mo.| Bodies [ra| Di t [erds..| Stain | Stress Strain Shell Type | Stress Shell Type
3- 4@;T_—E‘Xj‘—LE*EE‘F73‘E/‘J 1 Crankshaft_.. [ Full [ Empty Partial
OutputFileSetting .

Use Animation Configuration

gE Output File Setting YHEHE, WA BTN Output File Setting
— Strain
4. 1t Stress ZHH, i Select All, Uex Oev Uez
Jexy ez [Jezx
5. i Close. Oer Oe Oes
Jemnr [Jemises
— Stress
SX sy sz
A sxv svz s
Es Hs2 Hss
SINT SMISES
— Data Precision
O Single (Float) @ Double

A ZEEIERIH IR, DA, RS Von-Mises, Sx, Sy f1Sz  tests. UIRZE AT,
BHHELR, DA FERE tests.

6. {E Output File Regenerator X T5HEH, it Generate.

S A RS, [ B Stress B, A | e

— |
AY
Empty 22 Full. .

(DA DR H AR ST BN, A4 Stress FY/2EHy Partial lj7E Full. X241y, X
11 NG, R €75 VonMises, Sx, Sy #1 Sz. )

& 7. {f Flexible Fr%5 (1] RFlex 44+, siili Contour T Contour XJ1FHHE

Contour
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8. 1t Contour X 1EMEH, BHATULT
PRAE:

= {f Min/Max Option 20,
#iiF Calculation.

» {£ Min/Max Option ZH,
¥ Type WE N
UserDefined.

20,

= Aili OK, KHRHEHE.

9. fiili Animation Play.

KB B NS R

4.00e+000  6.00e+000

RFlexGenBHih#iE

Contouwr
Contour Option
Anemation Status | SISES ]
Tee [ stress [=]
Companent [sruses [=]
Oipisyvecior  [S2imcmiaEmees
e 2 Zimple
Contact Surface Oty
® LUser detened contact turface
Contact patches onky
[ Wi as DpEticn
[srarses ]
Tpe En Betwred \-I
Calculation
[ —_— 1
Caie. Rtsuit Usts Defmen
e . g
||
[ show Mintax  [ClEnabie Log Scale
[l user Detined Max Calas

- Band Option

Legend Trpe

Lacation

[Duptay
| Battom

2] show Test Legena

Bamd Leveiio-sty |

-~ Stybe Option

Colar Dption
Colar
Stybe

Test Color

Esveed Maw Codor

Wiew / Rederence Hode

Sel Body Hode 1D

[+ Craniinai_FE i

10|
Tan
[speemom [-]
| stepped -
[ vemcoiae ]
e [ ana ][ Ditlete 1

] rtei Lirses

Line Codor

Contour Elementset Seleion

=] Enabse Comtour view

Espon

oK

][ Cancel

1.00e+001  1.20e+001

1.40e +001

1.60e+001

10. 7E Analysis br25H1, i Dyn/Kin, $]7F Dynamic/Kinematic XJi&HE o
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11. E DynamiC/KinematiC Xﬂ‘iﬁ*@ I:F‘ 9 j&//fj—" Lj\ ‘FTS‘E{/E . Dynamic/Kinematic Analysis *
General | parameter | Initial Condition
1. jilaj:% Output Fﬂe Name o . End Time 'fng_r,m Pv |
2. %E Output File Name iﬁlﬁ)\ﬂiqj y iﬁﬁ]\ I Output File Name I [RFiexGen 20modes . |
RFlexGen_20modes. include .

[ static Analysis

[Jeigenvalue Analysis

3. /2)i% Display Animation EIEHE, 775K ST
J&i, FETEE

[] Display Animation

r Gravity
x [o. v [-o80665 | z [0 [Gravity]
Unit | Newton - Kilogram - Millimeter - Second

[ smuste [ ok [ concer |

Pt TR CZE DL, i B YORE G 5R . (22 plot ZJFEErE RFlex body [-75E
ZERHI R, AT . F19X] RFlex body HIBHE A HIAEITFEN TR, Ll b PE4:
TR (> aple file) FANETTHR NN T tests . AIUE, 29 125 RFlex body LH5E SR I AERE,
THT BT ARG I g B AN E 15 B 1 E) RFlex body s

@ﬁa i- RFleXGen RFlexGen X

Eigen Solver
THEIESERL, HEEDHT, BTLATERME: Iopu Dnta |
Mesh Data Type Select Flexible Body I
. — i [ crankshatt_Fe -
1% g 1. 1E Flexible $3%5f1] Flex Interface ZHH, riii rebiete — =
RFlexGen Reference Frame | Crankshaft_FE (M|
RFlexGen. | -
nterface Nodes IDured Input 'I

No. of Interface Nodes 3

7E Generate RFI X iHHEF, A LLE |
Flexible Body F/l Reference Frame 52 Hijfll
) RFlex body MHILHC. XAN[ETZ AT

Interface Mode IDs | 10078 70081, 70082, 70079,70080, 70077 |

[Juser defined DOFs for computing constraint modes

H RFlexGen X} 1HAHE Cave Control Settings
MNo. of Normal Mades I 100 I
2. {F Interface Nodes FHiZHH, HEFE Ditect | | woorsmesmioses  [auto carcustion ] [
Input. ﬁ —
Mass kilogram |
3. {F Interface Node IDs i [, i L [ millmeter ]
70078,70081,70082,70079,70080,70077 « Tme [second -]
Options |

4. 1E RFlexGen X iHHE, HEATLLFHAE:

i~ Output RFI File

RFI File Name [1_4Cyle_Engine\Crankshaft_FE.dfi | ...

1. 7f No. of Normal Modes T H%i A\ 100,

Execute Close

2. {F Units 4, TREEBERIAE.

3. 1 Output RFIFile 4, rfiifi..., 872 RFI UL FRAIEELE.

30



RFlexGenRlih#iiz

- Crankshaft_FE

P 25/f] RFlexGen FEN/HZ] RFlex 514/, RFlexBodyl _|-/7/% B4, Markers
[RGB IR FERE T, Q15 . B, BB iafed 8, CM
TINGG G TT TN WIRAIHLZ BTz RIE 8, BEREFs) . £, iNodeMarker70077
Hy, FERZIHE [, 1S Select Node Set B Select Multi Node , #iF45r, @ - L, iNodeMarker70078
----- L, iNodeMarker70079
----- L, iNodeMarker70080
----- I, iModeMarker70081
----- I, iModeMarker70082
5. N E)E, riifi Execute. Progress
R B . " Generating RF file is starting ... -
FRAEE R ARAS 3T CMS  (ZZEHESD) 0T, Starting interface process...
— Initial process
A E R, CMS/Modal analysis|
6. SMT5ERE, AT Close, J%IH] RFlexGen £
-
¥
'b-.;é 28.57 %
]
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4 RFlex Body
A RFlex body::
1. {f Flexible #7325 RFlex 217, £iili Import RFL,

ey \ N Paint o
2. FEBGETE A Body. o ] I

Point
Group g

3. {EARAUME, 1%+ Crankshaft FE,
W FERTR.

5 H RFlex Body Import XJ 154E

4. 7 RFlex Body Import XJiEHEH,
BEAT LA R4

1. A RFIFileName £
.., fRE RFI XXM HI%%
S F5 (1 Running
RFlexGen 7 FHHEA ) —
FE).

2. Rl Reference 4.,

PESZATIIN
Crankshaft FE.CM 44
Crankshaft FE.

5. Wi B IA KRR, 5 R OK. RFlex Body Import

RecurDyn RFlex File

RFI File Mame | oriah\GenerateRFI\RFlexGen_100_mode.rfi |m

Body{swapped) | RlexBody? |

Reference [RFIexBodyl] =)

6. 1L Database flE, X{ili Crankshaft FE, &
7~ Property X IHHE,

I OK I ’ Cancel ] ’ Options ]

7. 1E Property XFiEHEH, 4T
DL 1

C 1
Genersl | OvgnaOventation | Graphicroperty | Body
Fiinte. Riex Scope
RecurDyn es Inpus e Name
[ —

»  JEFE 130th mode, WA

Sea | sa Jrres amping fatio 7|
us |v Nsn» L
EFT i
2
m [ s 1 O
o i Play, WBAFF Er= &
B HARFE o e e e
wee | [ Pmy ) [ et ] ramecce (D |
Saae foder )

i
2
t
§
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X RFlex Body i &/ D =0t EIEEER
X7 RFlex body I TBI/IZ0HT:
HE 2729 TR

e+000  4.00e+000 e+000  1.00e+001 0o 1.40e+001  1.60e+001
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Chaper

IFHHEREEER

(EESI=

AT T FFlex F RFlex #4HI54: 248 R G (MFBD) /AT 45 S-4T /08T, -4t
X RFlexGen IhEENIL .

& L ]
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TV ISR
X9FB Mesher LHREAERR) FFlex SHLEERATIMT

TEARZFERIEITH, FRATH FFlex/Mesher ¥ NIPEARE A s AR 04T 3 J1 5047
FHEARELFE 50000 45 A (ORZ) 150000 N E ). K, F52 1 AN IR R T ) /4
Mo (SRR P e s TR]E R 1) HE T )

TNEE R TS S EiH1T Von-Mises Stress test TS50, XN IT4s A& HETEE
XA Hr s . (BT RTTH 24 E T o, Rk LU0 plot TR RAEAH S

Fict 1 x

Bl Dhsability 40y Enging et »
TIME
+ Bodies
EFlgx QOUTPUTS
RFlexBodyl. Cuputl
HODLAS
Pad_Tha
Pag Td
Pas TV
-

=
SINT
SMIBLS
a} Forch
) Joints

Moads | W Axia ¥

Aortg X C RiEg
Axiy ¥ : NODEA£IE - SMISES

IHTER. )

== FFlex_SMISES-Crankshaft_FE.Moded438 (Mimm"2)
FHex_GenerateRFI

60,00 -

S0.00-

40.00 -

Stress (N/mm~#2)

0. 000 0. 005 0.010 0.01% 0.020 0.02% 0.020 0.035 0.040

Time (s)
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XJ RFlexGen 4ERYAVEESA RFlex body SXSHVEER, HHTHHAR

TNENA FFlex #4441 RFlex #4117 Von—Mises Stress 2/ 77525 HTHIZE S ECEL
RFlexGen H T¥ FFlex #l{F 4N RFlex @4, 45 AiH4T Von—Mises Stress test £l 55
TEROGER X I ) s e

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

~
< 40.
(=
£
—~
<
&, /\
§ 20.00 \
wn p / \ \
A\ VATA\Y AN .
(‘\ ———S i X i -
JA\ =" ] \. o ~.
0.000 0.005 0.010 0.015 0.020 0.025 0.020 0.035 0.040
Time (s)

RUONAZRE A, B e S e PRl R, R s shEER. DI,
PATATTEZEH FFlex #AF R MAAIZRE. OY RFlex S FHUCSIERIA M 1. £
RZ 45 5 BB AT AT AR R RAEAR RSO N, (EH] RFlex #FELA FRlex HPFRESE PRI
HER R 45

i1 EEIFR, H FFlex 815 RFlex BMFHTINARBAARHIRNZR] . HERIEH]
RFlex #ifEnHr A 1 10 #, 1 FFlex #AE2HTH T 1 AN, FrEAEH] RFlex #ifF
KK At 18], JFREFS 215 M FRlex B T2 A2 IIAER
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TS SeHEEERE R
NECAREIN TS RFlex SRS IR 70 4 A .

— FFlex_SMISES- Crankshaft_FE Node438 (N/mm*2) Mode20 - NODE 438 (N/mm~2) == Mode100 - NODE 438 (N/mm*2)
Durability_4Cy|_Engine_Swaped_RF|

.
o
<
£
é 3
<
p
bl )
B
n 2 { ‘
7\ AN [\
N =1 /X \ d —_
- N N\ o+ -

0.000 0.005 0.010 0.015 T\Sﬁ?:?s) 0.025 0.030 0.035 0.040
I PR, SRS A A R AR E R o He ) W AEARHRE T AL
RGNS, wln] DS B S AR Z5 R

{s5FH RFlexGen 4EA5HY RFlex body BHGA Siikea

AREFEE IR T H ] FFlex AR RFlex MBI HR AT o

i F] FFlex HF3EAT 04T, FUAEH] RFlex FRAF04T T LASRAS SEAE RIS R . RO
BAE T AR AR R S oA . EIXEAFIL T, (M FFlex, 78 EN#ERG. &2,
USRI, FFlex SRMRARIN S A ek B AR AR L R R I, i e S

A RFlex H1FRI— ML RZRKIED 170l X2 D # e RS E A2
A RBE VBB Bk, AR BARRHERCE ROy ARZME 3 B KA, winT AR
RFlex HRRBAUTNEARMZIAR . /2 MEFBD BRI, W iR B2 R T
H RFlex FNEAAE FRlex RIEAKR SED A RAG PR WRATZ MRS
P, FTPAH] RFlex #ff EPRHBIRAGEE R o EPRILRE 73445 Fda I 2= br™ st

BRI T
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