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PAPER FEEDING SYSTEM TUTORIAL (AUTODESIGN)

Tutorial Sample E 2| 7{&

oA g3

Paper Feeding System Design Problem:

sHLiSl ®XIJ} Roller AIAE-2 S S8 SXE 0 Roller AIAE-1S

TILIH ELICH =0 AIHHIA Roller AIAEI-1 2 BHY g&toz

SFEIH €7, Ol XS MUsD BIj2 2200 SLICH =

Sample E AABIO] M3 2EE= F0{ Nip Force 2 M8 BHEAIZIBA Roller
AAEIDE X AfOIS] DIN2IRS FASH 5= 2AALICH

Key Point: 0|11c& &&t0l CHet =42 HELICH ZH =0l
Guide 2| ?IXIE AtSot0! £ 2220l €2 LICH

1o a7

il

= O] BEER|YL2 O|M0| RecurDyn/MTT2D & AMEdl 2 AHO| Q

rir

FME Hg2= gt

Rl
rir
(O8]

w D Crank-Slider, Engine with Propeller, Pinball (2D Contact) R E2|¥ & 129
S5t =T AS 258 & Xt0|0fof 5tH, 7|=H el F2| X|A0] 27 E LTt

AlZt

of 5 2(dES =0 U2t Solving Time Of Xt0|7} HL|L}.)
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Sample

X X AAEC] 24|

StLEe| &X[7F Roller A|AH-2 2 ZX[Z| 1, Roller A|AH-1& Sl ZIdsHA gLICt &X|2
ETH0| Event Sensor ?/X[E X|'2 W, Roller A|AE-1 2| o Yek2 i Aoz gL}

MA 2XM2 £ 749| Roller A|AHIO|M Nip Force O CHSH |t Atsts THEA|Z|HA Roller
AAE-1 0™ 2X|E X2 Fixed Roller AtO[S] O|M2{X|&= Y2 X|AsIShHE AYLICH [MElA,
A H=2 Nip Spring =2| 44, 222t os5t5nt 2EMo =2 HHE Dummy Body 0 20{T

Guide 2| 2|H Zt&= LT,

Sample E &3 Open IYUE

<Install Dir>

Sample
P \Help\Tutorial\AutoDesign\PaperfFeedingSystem\Examples\Sample_E.rdyn

<Install Dir>

Solution
\Help\Tutorial\AutoDesign\PaperFeedingSystem\Solutions\Sample_E.rdyn
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Ol = O

2 =2{e7| &
Ol

HIEHSIHO| A RecurDyn OFO|2&
ZalgtL| ot

RecurDyn O] A& &[MA| Start RecurDyn
CHO|YE 1 BfAT} LEEHEL|CE

Start RecurDyn CIO|¥ 21 BfAE Etn 0|0

UHSOH Az ZES AU

=Ht0|A Open HwE 2&5t1, CHS
ZBE0 M (<Install Dir>\Help\Tutorial
\AutoDesign\PaperfFeedingSystem
\Examples\) Sample_E.rdyn &
Mgt

X 2X| A|AE0| Working Window 0

LIEFELICE MTT2D Subsystem 22 S0{7}7| QsiA REo| 7I2HE Hg S2s

Dynamic/Kinematic H{E2 Z2/gHL[C}

Chapter

Start RecurDyn

New Model

Name Model] |
unit | MMKS{Millimeter/Kilogram/Newton/Second) [=] [ setting |
Gravity |.‘r’ |v|
Open Mo
Recent Models

Show "Start RecurDyn’ Dialog when starting




PAPER FEEDING SYSTEM TUTORIAL (AUTODESIGN)

L|C}.

[:JI Play Hi

=2
[S)

=1

YLCh EX

Kr

Ol

o
1

=
10

4

ol

Ol

XA g4t

=
=

Guide




PAPER FEEDING SYSTEM TUTORIAL (AUTODESIGN)

M7 40| Mol

SubEntity 0|70|A Parametric
Value & 22/} Ct32F Z0[ 10 742]
otEf0|HE0| =50 LIEtELCH XS
S0 mEtOH 1~6, 10 2 A
M= LT

Nip Spring 2| Property & CtS1t Z0|
Oj7§ Ha=Sat HAE LT
MovableRollerGroup2 °| Property
page %A Nip Spring 2 H33%} CI3,
Nip Spring Property HE0|

2gstE® 1 HES FELIH. ot FOl

H2O|H o7 M52 0|85t 2=t

Chapter

Parametric Value List

Parametric Values

[ add | [insert | [Detete | [Export | [ import| [checkan]

Mo DP | MName Value Comment
f l_ Mip_Spring1_K 1.8-03 E
Tl_ Nip_Spring1_c 1.2-04 &
3 l_ Nip_Spring1_PreLoad 5.e-02 E
Tl_ Nip_Spring2_K 1.e-03 IE]
Tl_ Nip_spring2_C 1.e-04 E
5 l_ Nip_spring2_PreLoad 5.e-02 | C|
7 l_ Roller_13mm 13. _E]
3 l_ Roller_11mm 11, _E]
9 l_ Roller_12mm 12, _E]
10 l_ Guide_Cantrol 0. _E|

[ with Relation

4|

0K

|| Cancel ||

Apply
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Properties of MovableRollerGroupZ? [ Current Unit : N/kg/mmy/s/deqg ]

General | Movable Roller Group \

[Roller Direction [+] [12.0002640294972, 20.78445| Pt |
. el
[Roterral[#] Ronernoss  [reaos o]
Roller Inertia (1zz) E] [ initial Gap

Translational Direction ([Degree)

Roller Radius

[1include Motion Motion

—To Sheet
Contact Parameter [ To Sheet |
Mo, of Max Contact Paints | METS_MAXCE | [re. [ev]
Force Display ||nact|vate |'|

To Fixed Roller

Contact Parameter [ To Fixed Roller |

No. of Max Contact Points [MRTR_MAxce | [10. [Cev]
Force Display [inactivate [~]
[ mip spring I

[1 soft Mip I |

[ Maximum Gap [o. |

Match Center Marker Position with Graphic
Update Geometry Information Automatically

Each Rendering |Automat|( |'|

[ o ]|

Cancel | Apply

Properties of Body2 [ Current Unit : N/kg/mmy/s/deg ]

|Ger‘|era| I Graphic Property I Origin & Orientation | Body |

Material Input Type

T —— |

[steel [~]

Material Type

Mass |4.62386683646668e-04 |

b [1.19720296943871e02 | " [1,50294365074607202 |

TSD Parameter x

Action Point

-267.099735970503, 164.284457251088, 0.

Base Body |MotherBody

|—259.2995673?9597, 177.794348353338, 0. |

[“]Base Point

[ stiffness (K Nip_Spring2 Kk | Pv |
[J pamping (C) Mip_Spring2_C EI
[IPre Load (F) Nip_Spring2_PreL[| Py |

Close

Dummy Body? Body2E 43l0f 1 Dummy Bodyd| Linear GuideE MdgtL|C},
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Body2 2| 2E% E0f Motion & H2|5t7| ?ISiA| Rotational Joint & “4-dgtL|Ct.

Guide_Control O|2t= Oj7i ¥~ Motion 2 2|t Expression
A|Zt8HH Body = Guide_Control(deg.)2| 327|2 3| EL|Ct Body2 0 2™ &

Zo| Al ArESHA ELIC B«
.I

Guide 3t 2

Properties of Revloint34 [ Current Unit : My/kg/mmy/s/deg ]

General | Connector | Joint
Type | Revolute |
— Motion

[indude Mation | Motion

—Initial Conditions

Position [PV:R)

Veloity [R/T)

|:| Include Initial Conditions Strict Initial Conditions

— Friction

|:| Include Friction

Force Display ||r|acti\tate

o

|| Cancel | Apply

Mation
Motion
Type Standard Motion i
Displacement time] |V|
rExpression
MName Gude_Location |
Expression
Guide_Contral*DTOR*STER[TIME,D,1,1,1) [

QK | | Cancel Apply
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ofl SE2l g2

MTT2D 0| A 2{Zt2| Roller 0f CHot B
ojm2{Zlof chet Zates N33 FX|2
SEHAR)E HEHSH7| Il ré'_g_'czl-
Expression 22 XN SE[X| &

A
gest A giq WY III|ILE17,§IBI F%%

Otz Expression 2 0.35 = [, 2X|2t
Fixed_Roller Body At0[2| Oj112{F 2]
Lt

Chapter

Expression

Name Ex3

Available

Argument List

ABS((WZ(2,1,7)*Roller_13mm-SNSR(3}}) *STEP[TIME,0.35,0,0.351,1)

[Z-Ae= Function expressions
[#l-Fry Fortran 77 Fundtions
- TC Simulation constants
@ Displacement
- Velocity
3 Acceleration
. FE Generic force
- 1’; Specific force

[E2% _F:n System element

4] “m

1D Entity

1 FixedRaollerBodyl.Marker1
2 MotherBody.Marker1

3 SpeedSensorl

| Delete

[ ok

| Cancel |
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Nip Force = Spring Force & O|83%}0 LtEfLY EL|CE,

Expression

Mame | Mip_Force

SPRING(1,1,1,2)*STEP[TIME,0.1,0,0.11,1)

Awvailable Argument List
E|HMnc Function expressions D Entity
- Fr Fortran 77 Functi
#-Frr Fortran 77 Functions : spring?

T Simulation constants
Displacement

;i:l Velocity

Q' Acceleration

]_"u; Generic force

E Specific force

fd( System element |Z|

d__m Ol T [ Delete

| oK | | Cancel | | Apply |

MotherBody.Marker3

Analysis Response H|70A X|X3E 93t AR 2 ofzff I 2t 20| Felz|H, AR1 2 Nip
Spring Force 2| X|CHZf0|11, AR2 2 Ex3 2| HrHgt & ZICHELZ, AR3 = Ex3 2| RMS 2

LtEHES LT,

Analysis Response List

Analysis Response

Mo Mame Type Pr... Description Treatment | Pl —-—
1 [AR1 Basic Nip_Force_Max Max ABS ... |v_ A
2 |ARZ Basic Slip_Max in 0.35 sec Mazx ABS ... |-I_

3 [AR3 Basic Slip_RMS in 0.35sec RMS Value |7 A

1«

Create | | Insert | Basic - Delete

| oK || Cancel || Apply

Z7] A CHl Ex3 A2 AAH| Hotof Cfdf 2 HIUE HEjZ Ch3a 22 Z2nE

ELHCt.
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== F1(Ex3) - ExRq1- Sample_E
Sample_E

100.00 -

90.00 -

80.00 -

70.00 -

60.00 -

50.00 -

40.00 -

30.00 -

20.00 -

10.00 -

0.00- fh A =
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60
Time (s)
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Chapter

£

[U%

ALl =

bt
12

st =H|

rir

Nip Force =< Limit

HH ool oj12{Eel |t Peak 2 0|2 F2| RMS & SA[0f X[23FefLCh,

1. Design Optimization 0|70l Al Design Variable ¥& 22/t & dA o 55

{0
o

Design Optimization

Design Variable | Performance Index | Optimization Control | Result Sheet | Summary Sheet |
D DP | Description | Current | LB | UB | Type Value
1 DF1 Spring K1 1.e-03 1.e-04 1.e-02 Variable hd 0.
2 oP2 Damping C1 1.e-04 5.e-05 5.e-04 Variable hd 0.
3 DF3 Pre Load 1 S.e-02 1.e-02 0.1 Variable hd 0.
4 DP4 Spring K2 1.e-03 1.e-04 1.e-02 Variable lad 0.
5 DFS Damping C2 1.e-04 5.e-05 5.e-04 Variable hd 0.
& DPe Pre Load 2 S.e-02 1.e-02 0.1 Variable hd 0.
ri DP7 Guide Angle 0. 0. 4, Variable L 0.

2. Performance Index Ti0jA, 92| A S4l0| @EZ OBMH Fo|gLCh 2 HAH0A,
Nip Force 2| $t4= 0.025(N/mm)Z A& ASLICE,

Design Optimization

Design Variable | Performance Index | Optimization Control | Result Sheet | Summary Sheet |

Pl Use | AR | Description | Definition | Goal | Weight/Limit Value
q |7 AR j Mip_Force_Max Constraint j LE j 2.5e-02

2 ’7 AR2 j Slip_Mazx in 0.35 sec Objective j MIN j 1.

3 |7 AR3 j Slip_RMS in 0.35sec Objective j MIN j 1.

15
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3. Optimization Control ©{0|Al Convergence Tolerance 2 7|22 2 AHEEtL|CY,

Execution HES =2 X|HZE FHBLICE

Design Optimization

| Design variable | Performance Index| Optimization Control | Resutt sheet | Summary Sheet |

DOE Meta Modeling Methods [ Methods |

r Convergence Tolerance
Objective Change Rate in Consecutive Iterations |
Equality Constraints |1‘e-03 |
Inequality Constraints |1‘E-03 |
Maximum Iteration of SAO [30. |
Convergence Relaxation Control |OFF |v |
Simulation Type |Dynamichinematic |'|
Sa\re Results | Latin', Number of Trials

Analysis Setting | | Execution

XXzt 2t2E 20| Result Sheet £ X3 L|C}. AutoDesign 2 19 H
A EL|CE OFX|2E 70| M Nip Force = 0.0248 0|11, O|T12{Zlof CHEH %
4.44 1t 0.955 IL|LCt,

16
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Design Optimization

‘Design Variable | ; e Index | Optimization Control | Result Sheet |5ummary Sheet ‘

Optimization History of AR Values

No AR | AR2 | AR3 | Violation &
16 2.47804013222426e-002 4.96117316049344 0.95944504673006
17 2,54464106694154e 002 5.39851344435613 483521125728
18 2,47985136643638e-002 4,88918512378454 0.958711543664367
19 2,43434927148849e 002 4,83759095408923 0.955838311971229

Sk QRYE RS T EE] &

40,00

o Nt
25.00 /\
A

20,00 \ \ 48 Normalized Object

.

15,00 @ Maximum Violation

RVAREA
=561 SBEL\BUBREPY

1 H 6 10 11 12 13 12 15 16 17 18 19
SAOD Iteration

| QK | | Cancel ‘ | Apply |

Che D8S2 =7(9F DX 2A| S0 CHet Guide | ?IX|S& HIWS{FLICH X7t HITHZ
2AlE O, =7] 24 A2 EA|E Guide & X2 X[LIZFX|2F OFX|9 A0 = DA
EELICh 8N OX|E 274 0|28 S 20 = UAsUh

Initial Design Final Design

17
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Chapter

O[Hl, dia SEES HlwsiZAIC A HMZ, Nip Force £ H|WdHZA[Ct, Tt 2
w7k M2 ObXe) A LCH of2fel def=& OpX|8t &A 7t Nip Force 2| Mgt
2o E L.

[ == FM_TSDA- Spring1 - PaperfeedingSystem_Ch2 (N)== FM_TSDA- Spring1 - PaperfeedingSystem_Ch5 (N} ‘
Sample_E

0.050 -

0.040 -

0.030 -

Force (N)

0.020 -

0.010 -\
w
0.000 -
0.00 0.05 0.10 0.1s 0.20 0.25 0.30 0.3s 0.40 0.35 0.50 0.55 0.60

Time (s)
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CH2o2, DIN2YOl Y52 HIMABAIC DFXIY AZ(#7H M) X7| M2 (T2H)ECt o)
o golLith. 2alo] 4Y Y, 324 4 RYOR Dot UNAFe| AL HMHYO]

A LFEFELICE [M2tA, ZAES 2ot B2 #2852 27 LI HE Nip Force 2
=27t EO|X|Z, Nip Force 2| HEfS2 &7 432 Hats2 WEs 407

2o Hdg2 Uiz Rotn #HEE - ASLC 0|02y &2 %1 Peak 7t

YO[SHA| B2 Ol Guide(DV7)2| /X gztof MHE Z0|7| M2 YLICH EO[SHA| EA siMEl=

Z7|2F OEX[2F 2A0f THet Guide 2| ?|X|E H|ws{&A|Ct.

oot oy 1A
I.

m o
rir

== F1(Ex3)- ExRq1 - PaperfeedingSystem_Ch2== F1(Ex3) - ExRq1 - PaperfeedingSystem_Ch5
Sample_E

L R R .

T e oo M

T T T e L

D|124% o| |1 Peak O STl HINEAS 2 [[H %7| DOE YBo2H 1SCD-2 & Hetdtoy
of 2HE &1 %
ISCD-2
M=o,
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Thanks for participating in this tutorial!
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