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T Rdyn 52

51T RecurDyn, FHFTFHIIGHEES

1. X5 EH) RecurDyn EIbR, T RecurDyn.
2. X5 Start RecurDyn SR LN, SEHIE .
3. fE File K1, fiili Open.

4. HEN Plasticity HFECHEFA, i%FF Plasticity Bending Machine Start.rdyn. (SCHHE%:
<Install Dir>\Help\Tutorial\Flexible\FFlex\Plasticity_ Bending Machine).

5. kil Open, FTHFEAY, G FEFR.
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7t Analysis F5%5[1] Simulation Type H', A1
i Dyn/Kin ElF5.
i, Dynamic/Kinematic Analysis X 1HHE,

@ 1

Dyn/Kin

2. fZIRLLT BOEE i B AR R AP
* EndTime:2
" Step: 200
*  Plot Multiplier Step Factor : 1

3. il Simulate.

BEER
BEER

Dynamic/Kinematic Analysis

General | Parameter I Initial Condition |

IR 1
Step 0. [w]
Plot Multiplier Step Factor

[ Iw]
|

|:| Qutput File Mame

rInclude
DStaticAnaIysis

I Eigenvalue Analysis
[ state Matrix

|:| Frequency Response Analysis

Hide RecurDyn during Simulation

DisplayAnimation

Gravity
’7 x [o. | [Gravity

| v [s80665s | z |0

Mewton - Kilogram - Millimeter - Second

Unit |

simulate || ok

|| Cancel |

b Analysis W25 1] Animation Control H, st Play %4
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BIEE Box J1{HAR

g 1. {E Professional H) Body 217, xiili Box FEf5.

Box

-

2. {f Modeling Options N, %% Point, Point, #A)5{E Command Input "4
N NHIHUH.

75, 0, 35 (fEFIANBUENG, AdEfE)
75, -2, -35 (FEEANEUE)G, AdEE)

3. TEMANEHEZ G, &HI box JUMAHEA (Un FEFR) , 1E Database SFHEH,
Body! 4PN Plate.

A Model

“ Groups

= Bodies

' Ground

e [N |
-4 Die

- Gear

' Motor_Fixture
- Punch

- Transfer_Device

11



BTN

B1EE Box g

1. fE Assembly #{, i Plate Body. A)5, ffmdi&Ei, oI ETFICER,
SRJE Rt Mesh o

Mesh #50 BIR plate body, U1 FEFR

s | Bt
Cut Ctri+X
Copy Ctrl=C
Paste Ctrl+V
Delete Del

Each Rendering »

Properties P

2. {F Surface A+ 1] Geometry 725, #E+F Faceo -

3. 1%&#¥ Box1, F]JT Facesurf Operation X1fiffE. 7E L4+ 1) FaceSurf Operation X i
MEH, 1EFE box T ) Box1.Faced-

4. 45H Face4 XTEHERT (U NEIFTA) , fiihi OK #%4f, B2 FaceSurfacel.
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' 5. 1E Mesher 325, i Mesh Blby, F1FF
Mesh Xﬂ‘ iﬁli o

Mesh
6. fE Mesh X[IEE L, BTN ERAE:

» 7t Target Body N, 1%
FaceSurfacel.

» 7F Mesh Type iz, 1%E+F Shelld
(Quad4) .

* {E Mesh Option f&H, [AlIN 5 & Max
Element Size fll Min Element Size N 3.

» i Mesh 140,
» S Close #2410

BirEEngE

Mesh
Target Body Facesurfacel || B
Mesh Type Shell4{Quad4) -
Property PShelll | P
— Mesh Option
Max Element Size |3
Min Element Size E'r|
Gradation Factor |2.

Chordal Error Ratio |Relati1.re |v| |ﬂ.‘|

|:| Close Gaps

— Mesh Cutput Option

[ structured Output | Simple Pattern

|:| Minimize Triangle Element

7. 1E Datebase HEH, TENINIEESLH Plate FE 5, A% PShell, SR/E1E 3K

Hir gi 15 Property, 17T Proprety X iFHHE,

Property

Property

Mo,

MName Type Material | Data |

1
2
3
4

-3 Mod

-.ff PatchSets

- LineSets

=-## ElementComponents
L.g® Shella_1

=8 PropertyComponents
.. PShell_1

PBeam1 PBeam Mat_Propert... Mt.I ... | .

PShelll PShell Mat_Propert... Mt.I
PSolidl PSolid Mat_Propert... Mt.l ... | .

PFDR1

PFDR

Add | [ Inset | [

Delete

-5 BoundaryConditions
----- Lo Outputs

| oK | | Cancel | Apply

8. 1E Property XIFHEF, sdifE 2 5 PShelll A, %41, 2453 H Property Shell X1
HERT, K Thickness M 10 5% 0.5, #8)5 iy Close 4.

9. 7f Property XHEHEF, sSdifE 2 5 PShelll A Med%4H. 3#H) Material X 15HE

I NP

= {E Material XITEHES, RUGAE 2 SAMIKL AZH, SCELUTRE:
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Elastic - Isotropic

Material
Material Young's Modulus |1500{!0 “El
Mo, MName Type ‘ Data Density |T.85e-006 “El
1 Mat_P! 1 Elastic / Isotropi
at_Property_ astic / Isotropic j Damping Ratio |1.e-004 “El
Mat_Property_2 Elastic / Isotropic j
Mat_Property_3 Elastic / Isotropic j
06 ®nu ()6 +nu
Shear Modulus |77820. |
Poisson’s Ratio |0.3 “El

add | | mset | | Delete

o [ e ||

¥ Young’s Modulus HJZ{E, A\ 200000 Bk 150000.

%FE nu, KRG AR Poisson’s Ratio N 0.3, ZRJ5 miihi Close #2411 -

st OK %4, SR FTIF BUXHEHE.

10. 7 FFlex Edit 207", /i B.C Elfr. 4784 B.C.Current Unit XTiEHERS, S
B.C Add/Remove $%4H .
»  [FINAY: Shife A1 Z, B TAEFHSUR ZX Fiil. Ra, A bR bLiE SR
TAEFHEACRZE A.

« RN B.C.HSE S, A AT AR E IS BT SR Finish
Operation (fft57%, A i45 A1 ID /& 50104) .

» A BCAHSHERHXIBUN, 8B Y ZIEHE GHER Y TRIMLAHD , RN
e Ry OK #28ll, B BonWiA BTl & HI#TH) boundary conditions.
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. LR —, Rl

B.C. [ Current Unit : N/kg/mm/s/deg ]
[Gemerai | Boundary Canaition |
Finish Operation
woe [unerverea o] comr [ uanaic <]
Translate

! Zx B [~
Rotate R » o o]
Zoom z z ‘ 0. “EI

[

S

F

H!@!@@

View Center RX ‘D. “EI
Select Zoom IRy [o. e
Fit Rz [o. [[ee]
View Control 4 Use Body Reference Frame instead of Reference Marker
Rendering Mode 3 Reference Marker | ]
SR

et et Tolrance e

[ Check Reverse Direction
@1 Current Directory O

Mo, of Nodes ‘24 |

'lm-mu

= AR AR, SEon B CGER, SV)E Al Exit.

»  7F Mesher ZHH ] Mesher F1r25d, S Exit Bfr.

It NIRIIHTERE, 7EE FFlex Body USRS, #ER Y AIMZIR (2t khlias)
fJrD AR EB L IR S R AR IR, POV AR AR
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Xiti Plate FE, A Body Edit 5.

7F FFlex Edit $325 1 Set 2197, 57 Patch Set Kbr.

M Patch Set XHHERS, A7 Add/Remove %4, 285, 7 TA/E P, F &R
IEFRFF RSB EERIARHE T

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

- External Patch Set
| Add/Remove ||
| Add/Remove (Continuous) | Tolerance (Degree)
[C) Check Reverse Direction
| Add/Remove (Select Front) |
[ Add (Node Set) |
[ preview Normal
| Adjust

i [ AutoAdjust | | Switch |
Manual [ selecttarget | | Switch |
No. of Patches |o ]

l oK l [ Cancel ]

4. AL AR, S8 TR, 25 Al Finish Operation.
5. {F Patch Set X[iEHEH, sy OK #%4.
» i\ SetPatchl HIUAEEIE JE JTHE.

6. PR Patch Set bR, AJFEELIE 3 M 4, @5 — 4. 1E Patch Set X
THHEH, iE+F Preview Normal HiGHE, WI TR, AJ5# Normal Adjust HEF]
Automatic 791, fii Switch f&fll.  GX—BIROIE T4, & XAEFEHRICHM
(.
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Patch Set [ Current Unit : N/kg/mm/s/deg ]

Color :

[ Add/Remove |

["Add/Remove (Continuous) | Tolerance (Degree)
[[] Check Reverse Direction

[ Add/Remove (Select Front) |

[ Add (Node Set) |

[] Preview Normal

Normal Adjust
Automatic [ AutoAdiust | | Switch |
Manual [ Select Target ] | Switch ]

No. of Patches [ 1150 |

ok || cancer |

7. {E Patch Set X iEHEH, fidi OK #%4H.

= ffii\ SetPatch2 HBLTE Datebase HEH
8. fE FFlex Edit /7351 Exit 41, riili Exit EIbR, B35 SRR
Gl

s 1. {E Professional /7325 ] Contact 414", riili Geo Sutface Contact ElFr. 7E Modeling
GeoSur Option NHIZHLH, 1%+ Surface (PatchSet) , Surface (PatchSet) -

2. %4 Punch.FaceSurfacel, {FE} Geo [Hi#%filff] base body; Plate FE SetPatchl, {EN
action body. #fii\ GeoSurContact3 i Datebase "1 C\AE il

© { Plate_FE.SetPatch!

3. F—IR kil Geo Surface Contact b5, SRJGHEHE) LTHAT) base body 1 action body,
WE AR, Al Geo Surface Contact4.

* X7 base body, 4% Die FaceSurfacel.
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= XJT action body, TRHMEFE TAEHEH LR Plate FE.SetPatch2. FTLL, A7 i 5
SN B CEEH, il Select Listo 243 H Select List X UEAERT, )ik
Plate_FE.SetPatch2.

Select List

i

Entity Name

i
E Plate_FE.SetPatch2
—

[ transter_Device.ImportedSond1.Face2
[0 Transter_Device.FaceSurtace2

[0 Punch.importedSotid1 Face2

[] Punchimportedsotidl.Faced =
[ Punch.importedsolid1.Faces
[J PunchimportedSolid1.Faced
[0 PunchimportedSotid1.Face10
[J Punch.FaceSurface

[ Die.lmportedSolidi.Faces
[ Dieimportedsolid1.Face1s
[] Dieimportedsolid1.Face1d LJ
[ OieimportedSold1.Face22 ‘
[J DiemportedSond1.Face23

. Saidnd v
T i "3 |

Lo | [omm ]

Properties of GeoSurContact4 [ Current Unit : N/kg/mm/s/deg ]

General | Characteristic| Geo Contact |

Definition of the Base Geometry
Name | DieFacesurface [[er]

Normal Direction (@ Up (O Dpown []Node Contact

[ Preview Contact Geometry | Contact Geometry |

Definition of the Action G try

Name | Piate_FE.SetPatch2 [er]
Geometry Type [ Surface | v I
Normal Direction  (® Up O Dpown Node Contact

Preview Contact Geometry | Contact Geometry |
Edge Contact | Advanced Setting |
No. of Max Contact Points [10 =
[] Generate the contact output file. (*.con)
Force Display Ilnadivate | v I

[ ok ][ cancer |[ Appy |

5. {EJy action body, Plate FE.SetPatch2 [KJ#fil[fil[{] Normal Direction /& UP, %[ T1H
I, PRI
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*  {E Definition of the Action Geometry ffE, it Contact Geometry %25, 24
Surface Patch X 1FHEH I, ¥ Bounding Buffer Length ZUE N 25.

[ Generate the contact output file. (*.con) | Ground.InertiaMarkei|

Force Display ||nact'nrate |'|

o [ cme

6. Xf GeoSurContact3 B THIFEINHFAE, (HZK Normal Direction BB A UP, H¥4
Plate_FE.SetPatch1 [1] Bounding Buffer Length C{ /¥, 25,

Properties of GeoSurContact4 [ Current Unit : N/kg/mmy/s/deg ] Surface Patch x
[General | Characteristic| Geo Contact | Surface Name [PIate_FE.SetPatchZ ]
————— Definition of the Base Geometry———— S - -
u Qua

Name |Die.FaceSurface1 | =

Normal Direction (@) Up O Down [JNode Contact Bounding Buffer Length ’25 "E" Cal. |

[/] Preview Contact Geometry | Contact Geometry | ickness

Definition of the Action Geometry——————————— O original @ Specific 0. @
Name |Plate_FE SetPatch2 [er] [J Cubic Cell Size (X, ¥,2) 100, 1, 45 |
Geometry Type [surtace I~
0K Cancel

Mormal Direction (@) Up O bown Mode Contact | l | |

[/] Preview Contact Geometry | Contact Geometry |

Edge Contact | Advanced Setting |

No. of Max Contact Points [10 =
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BirEEngE

A HREE ST QAT Z B AL Y FFlex 14, DA ITRE SCRHRAMREAT 280 #r o

i&?ﬂﬁg . Dynamic/Kinematic Analysis x
Genera I' | Parameter | Initial Condition |
1. {E Analysis /3% Simulatin Type 20, il End Time T
Dyn/Kin IEH:/]—-\‘ ° Step @
Plot Multiplier Step Factor |:||E]

[J output File Name ‘

3# H Dynamic/Kinematic Analysis X 1HHE .

2. End Time 1 Step, WEUIT:

= EndTime:2

rInclude
[ static Analysis

D Eigenvalue Analysis
D State Matrix
[]Frequency Response Analysis

[ Hide RecurDyn during Simulation

- .
Step 1200 Display Animation
. . Gravity
= Plot Multiplier Step Factor : 1 % 0 |« EEE] z =
Unit MNewton - Kilogram - Millimeter - Second |

3. i Simulateo

simulate | [ oK

BEER:

7E Analysis #7325 H ] Animation Control 417, i Play
5

ANFFAEZ A A AR B b AL AT LS AR
B, XEAG R PR EERARR, By
Plate_FE LR 5 o ISR AL SR 45 i
AR

YR ENLTE T, Plate FE 2 A0S —> 5
B, AERRE B . R RANS KA sE .
RAXMIMEIRR L Plate FE etk g8, WH
Pk, DRIk, SRR T — NIRRT, P EARAKOR
SR FRAIRE, Bk E i .

PUOAHAERIVE R, A8 BAE AT IR AR T~ BT
1 1 HAA e R a R R 2 i — B A E .

Itk AR B e R A A LIRS AT
Ny RN EETEVE T, JF HEAT B4,
AN FEPE T T o

|

“
o
¥
<
<
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VR PANES A=t <
§ 1. 1t Flexible /3%5/¥) FFlex 1%, iii Contour icon.
T b Contour KHAE.
2. {£ Contour X1HHE, BE U T:
= EXHERERHE, s Calculation 24 .
» %% Show Min/Max Ei%EHE,

» i OK 440, BESEHE.

Contour

- Contour Option

Animation Status SMISES

Tpe m ocati

Componet [sss[+]
Display Vector 20

x

3.1F Analysis P2 Animation Control ZHH, Sy Play 1240

BirEEngE

> » E Plate FE FI=EI4ER, W RN, 1L Toolbar #, i Wireframe bR, 74

i I .

= £ 124, ATLLEHECKH Von-Mises N 11 K214 2970Mpa.

Max 50678 = 2070905273

Min 50007 = 0.256368
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SRR

1. Xili Plate_FE /&, 3t Body Edit 15,

2. %t Mat_Property_2, 17 Material Property X iGHE, W1 KR,

A Plate_FE
A, Markers
& PP
s A
3% Materials
3= Mat_Property_1
=
=M Eroperty
&I Prope Delete
22 e
a7 PShelll
T PSolid!
9 ElementSets
1 ModeSets
=-f PatchSets
9 setPatchl
{9 setPatchz
[ LineSets
£ @ ElementComponents
& Shelld 1
£ @ PropertyComponents
# PShell_1
£ &5 BoundaryConditions
&5 BC1
4 Outputs

Material
[ Material |
No. Name | Type ‘ Data
1 Mat_Property_1 Elastic / Isotropic j
2 Mat_Property_2 Elastic / Isotropic n
Mat_Property 3 Elastic / Isotropic

Elastic / Orthotropic
Hyperelastic / Arruda & Boyce
Hyperelastic / Neo-Hooke
Hyperelastic/ Ogden
Hyperelastic / Moaoney Rivlin
Rubber / Arruda & Boyece
Rubber / Meo-Hooke
Rubber / Ogden
Rubber / Mooney-Rivlin

Plastic / Isotropic+Kinematic

Add

| | Insert |

| Delete |

BirEEngE

3. ff Material X}1GHE, 7F Mat_Property 2 (No.2) A Fhseed, %
Plastic/Isotropic. #A)5 ritr... %41, i Plastic-Isotropic Xf T AE.

4. {E Plastic-Isotropic X[ 1HHEH, ZEUWIT:

* ¥ Young’Modulus Z{{E M 200, 000 2k 150,

000

» JEFE Nu #2410, ¥ Poisson’s Ratio t&% 0.3.

» {F Multi-linear HEH, it Add %4, WHIDETH
—4T . SRJGLE Plastic Strain 1 Yield Stress H7,

BN TS U

o. Plastic Strain

Yield Stress

Plastic - Isotropic
Young's Modulus
Density

Damping Ratio

EETI— (E1
foems 7]
T R—

Q6

Shear Modulus

Poisson's Ratio

@nu OG+nu

[77820. |

| ER— L

rIsotropic Hardening Rule

@Mu\t\-\mear OB\-\mear;‘Non-linear
~Multilinear
No. Plastic Strain ‘ Vield Stress |4 Add
o[ o o
9 0.8 418
ox I -
=
] [ (] Export
r Diagram

Stress-Strain Relation

Close
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5. N THMEZ RPN DL & I, 7E Diagram M2, £ith Draw %41,
B BRI T BFTR .

6. 1E FFlex Edit 44", i Output 7.
3 H Output Current Unit SHEHER, i
Add/Remove %4

Plastic Hardening Rule

KON EPR FRE K| HME

500.00

A00. 00

300.00

200.00

100.00

0.00

=100.00

Stress(F/L"2)

—-200.00

=300.00

—400.00

-500.00

0.0000 0. 2000 0. 4000

Strain

0. 6000 0.B8000 1.0000

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

General | Output I

¥24E Shift B, sy 5 P45 (50033,
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1 0 168 ) . )
> 01 219 Kinematic Hardening [Hk) |150 |
3 0.2 272 g
4 03 308 - Diagram
5 0.4 337 Stress-Strain Relation
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