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ZAYL|C} B RecurDyn 2| CHE HIC|(Body)2t Z=QIE(Joint), A (Force) 2452 A2l
MRS DEE St= o O|8% M, Mol A|IA”ES e Iff, 7|EQ| X3 2ZEQ 1 QA5
AgAIZl = o|of CHSH AlZ8|o|d 2 HEsl EH&LCH

=x}

O] EE2|¥2 RecurDyn WA X|20 EZ|(Geometry), Z2IE (Joint), XA (Force)ES H{E
WESH=A| B2 Mol U= SXE oz 5, 2= &Y 10| tisiM XEMS| 2 E o
ASLICH

28 e

3D Crank-Slider 2t Engine with Propeller FEZ|Y L& 0|2 43dt= 2He| FEZYS sf =
40| A0jof 5tH, 7|2XQl 22|H X|4j0] EagtLot
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ES« 1. HIEISIBIO|A RecurDyn OfO|2E CZ [ sertrenn
| C

New Model

I-' Name ‘ Modell

Unit | MMKSMillimeter/Kilogram/Newton/Second) [ setting |

2. RecurDyn O| H3E|11 Start
RecurDyn =7} LIEFEL|CE 7|0
A ZHZ 0[8 Z{0|EE Start
t_ RecurDyn =% E EOF FLIC

3. File H®0|A Open & MEiTILICE,

|-
Gravity ‘ X | -

4. ForkLift_Initial.rdyn 2 M&{S}L|Ct, (The file location: <Install Dir> /Help /Tutorial
/Toolkit /Chain/ForkliftWithRollerChain)
7§ 5 HEHY 2=Z 40|=(Shade)2 H1F0f FLICh
SEO| Ch=ah 20| BT LCH 2R 2|ZE MBIEet H|O|A HD|= StLte| 2[X|= HiL|
(Rigid Body)2 ZZ %0 oh, ALt & FA|, 2t Rutl= 17 ZIE(Fixed Joint)2
AAL[0f AFLICE O] F20f CisH & o &2 HOHH, 0] 17 ZUEE NAHSL 2
0] M=

£ ,
AMH|EQl M= (Contact) ZEZ 0| ZES WAHS{E7| HIZLICEH O] 2 Ch2 EOolM

by o

ru.'T'.

A

dgotA & Aol tigt £=20] WA AL

o o
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1. File 00X, Save As & Z&|gL|C}.

2. Tutorial CIMEZ|M= AlE20[8S & =+ §17] MZ20 CrE CIME2|Of| CHAl MERLICH
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M2l ME ALES| g
OlF, 3 Yot BAE TS Mol AAHS YHHLABLIC

= X2 22 F4(Bushing)g A3t 1d2t2E(Ground)0f YAIZ 0 SUSLICEH

- =3 2ZE pYo Helg &

AEZE(Import) S0, X3 2ZE ¥
HECIOf X[Qle] B2 AHZASHEUSL|CH

Subsystem ‘d4'd o}7[:

ﬁ 1. Toolkit &2| Subsystem Toolkit
JE0|M Chain S 22/gfLCt.

Chain
2. O2{H, 2 oM X ER|7}
ARZIR| D 2E E2| X ot
OFR2 A= Ql= Chain AME A|AHIO|
UA Lo,
O, OhSe 2 Ko 0 f& HIC|E
s 2SI
HiC|o| 9| Zof faigt &3 M-dstr]:
1. 02 oA Professional &
MEASHLICY,
i 2. Body 0|A Cylinder & ME{SHL|CT,
cyinder 3. Point, Point, Radius 2 4 @¥g BAstL|C

-

4. Command Toolbar Off Ct2 ZfS Y=gL|Ct.

= Point: 8, 1850, -13.75
= Point: 8, 1850, 13.75
= Radius: 9.54

5. M2 ddE HiC|ojlM QEZ ORA HES 28/t 2, Properties & 41E4SHL|Ct
6. Graphic Property ¥ 22 7tA Color € Blue(Hex={00,00,FF})2 &&2tL|C},

7. General HO|X|2 7tA body 2| Name € Link_Connector_T 2 2I&3tL|Ct,
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5t7| 215 OK £ 2&/$t = Properties CHO|Y 21 /IZRE SHELCEH
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HC|ol of2ff Zof &gt 23 W st

12 O o o

0 1. Professional &2 Body 120|A Ellipsoid & A &istL|C},

Elipsoid 2. Point, Distance £ 44 ## 2 #4351, Command toolbar O CHS 242 2 =ELICt
- Point: 210, 200, 0
= Distance: 10

M=z 4g& HiCjoAM 2 % 02 HE

o

223t = Properties £ MEiStL|CE,
Graphic Property B2 = 7tA Color £ Blue & H7&gLICt.

General 222 7IA body °| Name 2 Link_Connector_B Z 2/ &3tL|Ct,

IO

HE A2 MEoH| fld OKE 288t = Properties CHO|2 21 =25 EH&LCH
O, Ctg Zat 0] 2&0| B AYL|C}.

IR = forvir wiatsoyn = LY _

@

VEFPRECDSS

L

©

Chgezs= Sgo dgt2E0 n¥E EEs 4k, Melu 4= &&8E E2(0 tist 8%

jetiHE gofof 2SI T

E3| M4 87

‘&3 1. Chain #0|A| Roller & ME{SIL|CE,

Roller !

Point, Distance 4§ 2&S 08510 £ S ¢t22 85,1970, 0= Y=t
0]

3. E80M 2E Z 0124 HEZ Z&8/510| Properties £ ME{TIL|CE,

4. General HO|X|2 7tA{ Name 2 Roller 2 243} Graphic Properties T 0| X|0f|Af
Color £ Yellow 2 AMgtL|C},
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Contact Characteristic 0| A| Stiffness Coefficient & 3160 22, Damping
Coefficient £ 0.75 Z, Friction Coefficient S 0.075 £ &%L|C},
Characteristics HO|X|0|Af C}Z gtS 2FH L}

= Roller Width: 45

= Total Width: 48
* Flange Radius: 55

O|X|, C+21t Z0| Properties CIO|Y 21 =27} £ ZdQIL|CY,

Properties of Roller [ Current Unit : M/kg/mmys/deg ]

General I Graphic Propearty I Origin & Orientation |
Body I Contact Characteristic | Characteristics
Roller Width{ Wr) |45- "m
Total Width| Wt) |43- "?‘
Roller Radius( Rr ] |30- |
Flange Radius( Rf ) |55 |

| Dimension Information |

O Full Search

(®) Partial Search [ user Boundary

* ][ e [ m

0

HE A2 XME5H7| Qs OKE S22/t £ Properties CHO[Z 21 =25 EELILCH

12
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o 44 o5hol:

1. 02l §40A, Professional & &L Ct,
i 2. Body 1Z0|A Cylinder & 2&!8fLICt,
Cylinder 3. Point, Point, Radius £ 44 &HZ BZASH = CH3o| /2 YHetLct
= Point: 85, 1970, -25
= Point: 85, 1970, 25
= Radius: 7
4, Md3t M2 Name 2 Roller_Pin 22 223l Color £ Green =2 HATIL|CE,

A2 HC|Of AZStL, O2t2E0 S2THS HZSH| flof 1F =2 E(Fixed

— 4o

Joint)E MABH S HA(Bushing)22 E2{T0| E2E JAs{LZSLICH

k- 1. =H}C| Auto Operation 00|22 Z2/5t0] Auto Operation 7|2 A& eL|Ct.
?’ 2 IHHO| A Joint & MEHSH £ Fixed & SELICH
M€ 3. Body, Body, Point 44 HE2 0|23t0] CHS HEBCOIZ Y HICIS AR0|] 2IX|0 Fixed
ZOEE MdgtLct.

R Hmj(Base) HiC| T H® (Action) HIC| X
MotherBody* Link_Connecter_T 5, 1850, 0
MotherBody* Link_Connecter_B 210, 200, 0
MotherBody* Roller_Pin 85, 1970, 0

*OtE HIC|(MotherBody)S MEHS
gLt ojd=Eel EEO0M O|H2
o St IX|(ME AAE o]

St7| flsiMeE 22 XY FoIM HL7F fle XS SE5HH

= x= 25 [l
J2t2EE HESH SHXR, ME A[AE0ME D22 E0
E ZE)O| A= Ot BIE|E MEISHA gL T,

=

Il

4, 3719 =QEZ 2% MM 0|%0|= Auto Operation ZEZ 8|X|5l2 Esc 7|5 =2{M
A
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E 1. EHI0|M Icon On/Off £ Z2I3tLC},

RE HAYHAE MESL O

— "1
CHo|g2 8tA S EaLCh

Professional &{°| Force 1E0{|Al Bushing 2 & SHL|Ct

Q

Bushing Che O30AM 20X AXNEH, E2E &5t 28 A0 = OpAHE MEfSL|CE O2{H
= =2410| 85, 1970, 0 2| ?/X|0| Roller 2 Roller_Pin 2{0f MdEL|Ct. O g0l & E|X|
%o ™, Body, Body, Point 2 M S HASIH EAS ME5H7| HHEL|CY,

SANEE S A

S, 1970, BRoller P MarkerSioliee Mt ¢

e
<

/O3

6. Properties CIO|2 2 2A=20|A £49] Name 2 B_Roller_Pin 22 st &
J2IME 29| 2o 2 Stiffness 72 A™gtL|Ct,

in}
gl
1o

* Translational Stiffness (X, Y, and Z): 3160
= Translational Damping (X, Y, and Z): 50

= Rotational Stiffness (X and Y): 7|2 4% Zt 2tz 47 EL|ct.
= Rotational Stiffness (Z): 0
= Rotational Damping (X and Y): 7|2 A Zt Otz YAEL|C}

= Rotational Damping (Z): 0
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FORKLIFT WITH ROLLER CHAIN TUTORIAL (CHAIN)

Properties of Bushingl [ Current Unit : MN/kg/mm/s/deg ]

General |Cor‘|nector Bushing

 Translation

Stiffness ~||3160 - Iil 3160 : Iil 3160 - Ii
Damping | v|[s0 [pv ][50 [ ][50 [P
Preload 0. 0. IEI 0. IEI
[ stiffness Exponent 1 1. i
[] pamping Exponent 1 1. 1
r Rotation
X ¥ Z

Stiffness || 500000
Damping || 3000

===l
g

==zl
(=]

[=]
=zl

Preload 0. 0.
[ stiffness Exponent 1. i 1.
[ pamping Exponent 1. il 1.

DAd\ranced Connection for Flexible Body

racvate ][] Clradt o

Faorce Display Dstatic Bushing

o ][ ome [ ww

4ol5t0] A Hels Ydstn

g2l 37z

rot
—Ho

{X[0f QUA
| ?I3HA 715

N

Mn Ar oA
mjo
HT

4
HI
mjo

, MR AILEO| ZRAIZ 2ZE L

L|Ct.

AXE XEt7| 2o 22 £Y FOojM OFF

5t7| #lsiM= 1 X2 800, -100, 0 0| M A YLIC.
=M RES A0 THAZLC SYE 3=
Tgots WM ALEE AYLIC

X|Folut S&gtuct.

15
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3. E|'O| %E:’. %E—C')—7|- |_|-E|-|_|-DI_:|, ISO ChainLink [ Current Unit : N/kg/mmy/s/deg ]
. H _— = General | Characteristics
606: 20A, Pitch = 31.75 = Link
- - LinkType  |ISO 606: 204, Pitch = 31.75 mm || Mo, of Link Sets |1
Type 2 MHBLICE 0]z Y20 Cf!
Pitch [P} ,5'17"5—| Mo, of Strands l—l
. = ==
&lixélol_} 37'5 XI-%QE AE_ié-;OH_IéI_I_l I:I-- Roller Diameter [ Dr) |19-05 |
= - ' Lo ma Roller Width [Wr) |13.9 |
= 5l HA AlEtE 3 =
4. OK= =loto] @8 AdE HET T Width between Roller Link Plate [ Wrl ) |1B.9 |
El-ol O-IE:I- '?l;lE % E‘ﬁ I—l I:I'. Thickness of Roller Link Plate [ Trl } |4-305 |
Height of Roller Link Plate [ Hrl ) |30-13 |
‘Width between Pin Link Plate [ Wpl ) |2?.51 |
Thickness of Pin Link Plate Tpl ) |4.305 |
Height of Pin Link Plate [ Hpl ] |26.04 |
Pin Diameter [ Dp ) Fin Length [Lp ] 4141
Dimension Information | | Calculator |
| OK | | Cancel |

5. 23 oM 2E Z 0122 HES =8A Properties £ 22/510] 2 39| Color £ Blue 2t
Yellow 2 #HZSL|CH O2{H, 3£ ofef J&at 20| 2 AYLCE

Ml odEe dgsty

1. 7|2E0|M S 7|12 =2A o2 & &3 AZA HEE(Link_Connector_B) FH0|| SfLtO| HIAE
Jd2{M oS HiC|E =CighL|c

2. of2fo #AlEl DM Oto|Z= EE5t0] Snap to Grid £ o M LCY.

N el
B v ©

3. Chain ®0|A Assembly & MEiStLICE,
éﬁ

Assembly
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Link_Connector_B H}C|9]

SH= UL

F 712 s3A A= AlAge

=
HH=z a4

7I0|E MO| 22l REF
O 2=5 517 23l E2{2

o2 = Ntz L

HEOIM 7|HEONM S F7|E FE
%, Link_Connector_T FH0j|
StLtel HIAE (M siY
HIC|E ZoHgtL|ct

o

TUTORIAL (CHAIN)

17
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Link_Connector_T AZIHo| SAMS

szt

Kol 27| Ush OFeA HME Eor -
WOR 0|S50l RHZ XY AX S0|A 15 L (D ALY
QEE 0j2A BEZ 223 = Finish N /

S

Translate

T
Rotate R
Zoom z

c

View Center

e P2

Select Zoom 5

aw

Fit F
Wiew Control 4
Rendering Mode 4
Select Box
Select List

a} Current Directory O

18
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223 20| LEILEE Co|220 =204
YolptLich. RYY XY A= P04

NYHOR YRR QoHS0| HO|X|
HS C}8 RRUN CHE 20lB2 MY
#A0| ojLt 0|RE 22 Kol
S| HRYLICE 22 Mol 2 A HR ZA9 Opx/Yt Y3of

&5 B E=0 AtF

Finish Operation =
29[ It B9 FF
39| 20| Aot A7t
O|lAE2 &XM7t &[X| e, O
MRl @Ot ELCt Ol3T

—

P

10. Bushing Type 2 Single £ HZ35l1 Number of Links &

64 = AN ol-|_| |:|-_

=2od

Estimation HHES 22|51 Pin Gap ME7} YOI0|E 2 ZHQL|CY,

Ol Mol A+EE 28 2ol 23l Pin Gap Of S7HE0 af, sk
=

Z2|H M (Pretension) &fE 7| ?loiM Bt P39 #7t ALtE =+
ASS of0fL L.

11. Chain Assembly 2| 482 2t23}7| 2|5l OK =

O|H|, Mol & HEE1} Link_Connector HIC| AtO|OfA S|HE Qs HZA
CESH O] A 22t xolof ciet 24 Zrat 2 g2 FolsiE &Lt
¢ Zo| 2|™Sh= AZE B2 MM

Assembly x

—Passing Bodies
Roller

— Sprocket / Guide Rail Tensioner —

N Name

Link | RollerLinkClone1 ﬂ
susingoe [Smge 7]

Estimation
[ auto Link Ma. Calculation

Auto Guide Type Search

MNumber of Links 64
0.496004

Pin Gap

| Estimation 1

|:|Automatic Sprocket Alignment

| OK | | Cancel |

1. Chain ¥2| Connector 1E0|A| Revolute Connector (joint OtY) & Z&lstL|LCt,

19
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Body, Body, Point ’d 2#Z 0|30 HXA Link_Connector_TE 225t = H|2l9|
Opx|at 238 SestLch d2|1 LA Point & Holst?| Qs @39l o s
D ME|E of2fel OBt Zo| SEIFLICt o|Hd2 A3 E9| HZ F ZM2|0 /s &2

7 =

M2 dde HUHM 2ER OtRA HESZ 2850 Properties & HEigL(C
Translational Stiffness & 10000 22 Damping € 10 22 B ZgHL|Ct,
Rotational Stiffness 2 10000 ©Z Damping 2 500 °2 HZAZL|C,
General H|0|X|0|A] Name 2 Rev_Link_Connector_T 2 &gHL|C},

Connector 50| X|0jA| Base Marker Origin 2 5, 1850, 0 (Link_Connector_T 2| &4
IXHe =z HAESIA, Action Marker Origin 2 15.875, 0, 0 (239 34 Zoz 39|

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

General | Connector | Characteristics

rBase Marker

Mame Marker2 Body Link_Connector T
Orientation Angles |v Ref Frame | Link_Connector T
Origin |5,1sso,o || o |

Euler Angle33 - | 0. 0. 0. |

—Action Marker
Name Marker1 Body ChainLinke4
Orientation | Angles |v Ref Frame | ChainLinké4
Origin |15.3?5,0,o IE'

Euler Angle313 - | 109.390836032972, 0,, 0. |

| Copy Base to Action | | Copy Action to Base | All v
(o J[ e [ |

20
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047t 0|52 /X))o z HAYLIL R= 43S Bget Lo|22a= thait 20|

2O ELC

8. HE MEE M| ?I8HM OKE

j\ 1. 9 % oz 222 MNE 0jet OFEIHX 2, Chain B2 Connector 1204 Revolute

Revolute

-

21
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X Link_Connector_B £ U&ict =, Of2ff Zo| K¢l &35 Mestn, 232 ™ 2o
Ae s ZM2E SEHEULL Ol 9l & 92 B2 49T et oHEiXz, 52 HhHae
S0 =QIES| 2K HE He AYLIL

AND98R, 2012355012687, 13,7550001963973, RollerLinkl

UZ BRI 92 T ORA BES B0 | B A L2 W U SAsH

1))
(=]
=
=]
]
(7]
7]
£y
mjo
e o
oN
ot
-
n

General 4| 0|X|0|A] Name 2 Rev_Link_Connector_B = 2/ &giL|C},

Orx|2to 2, Base Marker Origin 2 210, 200, 0 2 =2, Action Marker Origin = -

n
15.875,0,0 2 23% £, HYS FEP7| 78 OKE S LI

22
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Helel 28t gl gk =Eot7:

1. Database 2 =<%°| ChainAssemblyl 0A| 22X 022 HEZ Z&/otL|C},

2. Properties & MEISH 2 Characteristic E{0f| | Pin Bushing x
£ Bushing Force HHES Z8&/3}0{ Pin Bushing ype
rTranslation
Bushing C}O|2 21 EFAO| S0{ZfL|C}, Radial Axial
9 o1 S0 SolgHn Stiffness Coefficie| = | | 10000. 10000,
=2 2|7 7}.0 - o Damping Coeffici| = |10 10
3. QEZX g1 Z0| Translation 2 — = =
Stiffness Coefficient = 7|2 47 22l Clearance 0. [7][o. [ev]
10000 22 =H7{%1, Damping [ Retetion " ; -
_ R - Cho Stiffness Coefficie| = || 10000 10000 | Pv]|o.
Coefficient (Radial I Axial Z5)2 oo e ——
10 o2 HZATHLLCY, Preload 0. 0. [pv][o.
Preset Angle EI O
4. Rotation 2| Stiffness Coefficient = X
[ ra. stiffness Exponent |1. ||1 |
HESET Y HESE 3 o
OOOJ-l- Y OOOO” EHOHA_I 10000 _EI [J1ra. Damping Exponent |1. ||1 |
Damping Coefficient = X HESED Yy EESEO| [ Rot. stiffness Exponent |1, [1. [ |
o . . I:‘Rot. Damping Exponent|1. ||1 "1 |
ChsliAl 500 22 MYTtL|Ct Z ko
| Import | | Export | | Close |
Cisi A= Rotation 2| Stiffness
Coefficient = 0, Damping Coefficient = 500 22 HZ3IL|C},
5. Close £ 223t & HE AdE XMESH7| *IsHM OKE 2Lt
Glo L AN AlISH O] X=x=
2o A|gEﬂO| = = oH xX T=
OlH|, d-dot mHOl AlE20|dES HASt7| ot FHIE SHEMSLICE Al=20o|dE ot 20|=

DO AlZ2|0]H ZddtY

3

rot

0x

@ 1. ME A|AH” OCE 2EE 012 {X|
J20M Dyn/Kin 2 MEHSHLICE

EHOI Al Analysis ®2| Simulation Type

Dyn/Kin

2. Cf31 20| mjetojgeE 8¢

—

ot
>
o
js=t
el
rz
1o
>
0
o
r
o

* End Time: 3

= Step: 300

=  Plot Multiplier Step Factor: 10
A =02 PC ArYOf 2t A2[= A|Z+0| CtED, 3.4 GHz Intel Pentium 4 Z2XM[A, 2.5 GB
Yol PCOIM= 2 32 F ZE-LICL

23
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3. Play/Pause HE= 28510 A|22|0|¥ ZaE =lgtLCf, g=tet ?(X|0 32 &
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‘@ 1. Home 2| Model Setting 1.5 0jA] Number of Core Haste |1
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-
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Q% %0‘" qu X|E Z‘\IX‘I Ec'll Base Marker 9| Properties of Fixed_Fork_Link_L [ Current Unit : M/kg/mm/s/deg ]
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e & LIC
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Result 3. Plot =25 €7| 2[4l Plot Result £ 2&|tL|C},

-
Page 1

ke [F. - 4

VeL_T - Freight mmis
ForkLift_Stepl_Extracted

Velocity (mm/s)

100
Time (s)

28ttt = 2& X0 tiet
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4. O] Plot 2| 0|2 Freight and Lift_Body Vertical Velocity 2 HZgIL|Ct,

5. Plot ¥=2Z 4| 7i2| Pane 22 E7| 25iA Show All Windows £ Z&/8tL|Ct,

6. REZ MLt Pane & 2250 siE Pane S E/dStA| LT
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8. Rev_Link_Connector_T@Chain_R I} Rev_Link_Connector_B@Chain_R 0f
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Thanks for participating in this tutorial!
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