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Topics Covered

A

*  Working with Views
* View Presets
* Custom View
* Cameras
 Camera control panel
* Following camera
e Multi-Animation
* Scopes
* Orientation
 Euler Angles
* Angle Expressions (Projected Angle)
* Gap/Interference
 Marker Trace
* Plot Output
* Bodies
* Geo Surface Contacts
e Multi-Axis Control
* Plot with Animation
* Plot Templates
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Working with Views

RecurDyn VORL - [Pendulum_PD.rdyn *]
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Select <1> Entity : SubSystem edit mode.
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 View: Position / Orientation / Zoom
* Ability to save, load, export and import views.
 Views saved in model or XML files.
to another.
e Two methods: View Presets and Custom Views

A

Purpose: allows the user to view results in a consistent manner from one result set

= E= | Ee= S
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Working with Views: View Presets

5 E iﬂ] ‘Gj -8 ﬁ':l = RecurDyn VOR1 - [humveeTerrain_newControl_newFaceSurfRoad_RFlex_GeoCont_torus.rdyn]
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1. Views saved in model.
2. Very easy to save or load (“Move”)
views.
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Working with Views: Custom View
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RecurDyn VOR1 - [humveeTerrain_newControl_newFaceSurfRoad_RFlex_GeoCont_torus.rdyn]

A ki
i P

AtPoint

Chotion

-

<

IR EEIEEY

PTCY Spring Rot.Spring Bushing Beam Geosur Solid 5ph-5ph

- - - - - - - -

Force Contact

ind Body
M

-

HLAOBE F P

i@@?ﬁ%l%&;ﬁ}?lﬂﬂ@ﬁ@ﬁ@:
R Yy i ey . |—— lijgxppks AABT ¥

Custom View

— Wiew Point & Vectors

Wiew Center Point | 7594609438, -1754.585759, ??2.ﬂ?1|

Wiew Mormal Vector | 0.000000, -1.000000, 0.000000

Wiew Up Vector | 0.000000, 0.000000, 1.000000

Reference Marker Mavigation

Zoom Scale | 0.515316237445646

— Current View

| Import | | Export

Apply | | Cancel

A

* Views imported from / exported to XML files.

e (Can be used to save view to other models.

e Specific position, orientation, and zoom scale
information displayed.

e Can use existing markers to define position
and orientation.

(DEMO)
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Cameras
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* During animation, different camera types can be used to view or emphasize
different aspects of the results.

 The standard camera remains stationary.

 Afollowing camera can be very useful to focus on moving parts of the model that
could be difficult to focus on otherwise.
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Cameras
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* Multiple cameras can be stored
() standard Camera Reference Marker I:I Reference Marker E” fo r d iffe re nt p u r p Ose S .
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 Position and Rotation

| add || mset | | Detete || uUpdate |
— Camera List
Mo | Use | Type Start Frame | End Frame | Detail Information :
1 I_ Following 0 251 Target : Chassis.Chassis_cm, Pos, Type, Zoom: 1,
2 I_ Following 0 251 Target : BodyS.steeringMarker, Pos, Type, Zoom : 1, A ( D E M O)
3 I_ Following 0 251 Target : Body5.steeringMarker, Pos, & Rot, Type, Zoom : 1.
4 IT 0 Target : Chassis.5pr_FR_Lower&rm_j, Pos. & Rot. Type, Zoo...
y

ox ) [ | o]

A
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Following Camera: Position

L
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Following Camera: Position & Rotation

Won Mises stress (Mpa)
Max at Node 5204 time:1.242000
Min at Node 1 time:0.000000

l
0.00e+00  1.00e+01  200e+01 3.00e+01  4.00e+01
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Multi-Animation

RecurDyn VORL - [Pendulum_PD.rdyn 1]
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Enables user to view different animation results simultaneously in different
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Multi-Animation
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Multi-Animation

Time = 0.00000000 Second

N
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Entity Scope: Orientation
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* Entity: If a body selected, scope
will plot data related to the CM
marker of the body.

e Orientation expressed in Euler
Angles.

e Two “modes”:

e Z-X-Z(3-1-3)

* Psi, Theta, Phi
e Z-Y-X(3-2-1)

* Yaw, Pitch, Roll
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Orientation: Euler Angles

AN N

)
)

Z-X-Z (3-1-3) Z-Y-X (3-2-1)
Psi = 20° Yaw = -15.26°
Theta = -45° Pitch =-30°
Phi = -45° Roll =-35.26°

Intrinsic rotation: axes of rotation attached to moving body.

In examples above, different Euler Angle types (Z-X-Z and Z-Y-X) can be used to reach the same orientation, but
different angle values must be used.

A
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Orientation Example Model

Properties of DummyBody [ Current Unit @ N/kg/mm/s/deq ]

| General | Graphic Property | Origin & Orientation | Body |

Origin .o ol Pt |
— Crientation

Type |Ang|es |v|
Master Point +7 | -0.24154476 2647975, -CI.E41844'|
Slave Point +X | 0.969546310392954, -3.0153689'
Euler Ang.[PV:R) |Ang|e313|L|| -45,, 20, 45, |

Euler Ang.(PV:R) AngleEEl v|| 1.78082110628583, -13.995445:|
yd

|| [zoevarn EEER e

Y -1.78082110628583, -13.9954453588914, 14.4327550432674

Body with offset orientation rotates about
global Z-axis.

L
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Psi, Theta, Phi (3-1-3 Angles)

A Scope_PsI - O x

A Scope_THETA

A EEEY Y TIEEE

TR EY Y LA ERE

== Pos_PSI #1

== Pos_THETA#1

150,00 - ‘_,.-/‘ 20,40 -
100.00 - et
. .
50,00 - e} 20.20-
. "
. 0.00 - = = > 20.00
—50.00-—'/ et
-100.00 - 19, 80-
-150,00 - Pt
L~ 19.60-
-200.00 -
o.oo 0.25 0.50 o.75 1.)oo 1.z 1.50 1.7 zloo 2z z.mo o.o0 |o0.25 0.50 o.7s 1Moo 1.2 1.s0 1.7 zumo z)m o oz.so
Time Time
¥ 99999, ¥ 45, n |—99999 ¥ 20.
Properties of DummyBody [ Current Unit : M/kg/mmys/deg ] A Scope_PHI - 0 x
_ — . bk EGREREPS T & EE |
|Genera| IGraphlc Propert3r| Origin & Oriegtation | Body |
Origin | Pt
— Crientation 45.45 -
Type |Ang|es |T| 45,25 -
Master Point +7 | 0.24184476 2647975, 3.2418441 5o 45.05-
. 44,84 -
Slave Point X | 0.969446310392954, -3.0153689|
\/ 14,64 -
Euler Ang.(PV:R] | Angle313| - || 45.(20)(45 -
p.00 0.2 0.50 0.7% 1.o00 1.2 1.0 1.75 z.oo z2.zm z.so
Time
¥ 99999, ¥ 45,
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Yaw, Pitch, Roll (3-2-1 Angles)

A

A Scope YAW - O A Scope_PITCH - O
EhikEGERAEPS T & RE| X E bk EES|EPS T & EE & E
- ] -13.42-
150.00 /,/"
100.00 - — -12.64 -
50.00- _,-—"" ]
0.00- et T -13. 86 -
> . g >
-50.00- 14,08 - -4\
-100.00 -
-150.00 - / -14.30-
=200.00 -
p.o0 0.25 0.50 0.7 1.oo 1.2 1.50 1.7 2.0 2.2 z.so o.o0 Jo.25 o.50 o.75 1.0 125 1.50 1.75 z.oo 235 z.s0
Time Time
X |-99999 . -1.780821106 ¥ 99999, Y. -13.99544535
Properties of DummyBody [ Curfent Unit : N/kg/mm/s/deq ] A Scope ROLL - 0 x
— —— =Bk BN R@EPSF & EE & % E
| General | Graphic Property | Origir| & Orientation | Body |
Origin 10,0,0 [ et
— Crientation 14.36-
T:,rpe |_,|'.';.r|g|e§ |v| 14,74 -
Master Point 27 | 0.24154476 2647975, -U.E41844'| 5 1452-
14.30-
Slave Point +X | 0.969545310392954, -3.01 53689'
14.08 -
Euler Ang.(Pv:R)  |FIPIIERN| +[ | -1.78082110628583, -13.995445]
/ p.o0f 0.25 o050 0.75 1.)oo 1.5 150 1.7 z.oo 2. z.so
/ Time
-1.78082110628583 [-13.9954453588914) [14.4327550432674 | e ¥ 143270
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Projected Angle of Rotation

‘IH TR L I

RecurDyn VOR1 - [EulerAngle_diffanc

b2

Template

L_.
d Mode 5k
5¢ Expression ut' b Repeat
NN name | Ex_arient) i_ontrol
| ez @@g@ﬁ@ﬁ@-
— — !
- || Tnit. .
i Scope Expression
& Mame Scope bearingOrienty
— Expression =
Mame Ex_arientX |;EL
Available Argument List A:{[l.. 2] |E|
EI---Flllwc Function expressions n D Entity
[#--Frr Fortran 77 Functions
I TC Simulation constants ! DummyBofﬂy.CM
_w Displacement 2 Ground.InertiaMarker
I ;G Velocity |E|
! Q Acceleration
- Fi Genericforce II' II'
-J Spedific farce
I Jdit System element |E| Display
W w ] [¥] Add [ Delete |
| oK | | Cancel | Apply | | oK | | Cancel |

A

e I8

Eupressiu-n Control

&E}{pressinn

s |

& Entity

d Angle

#; Point-Point
5

* An alternative to the Euler Angles is to get the projected angle of rotation.
e Use expression functions AX(), AY(), and AZ().
e Canthen create Expression Scope (or Expression Request for plot output).
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Projected Angle of Rotation

A

r@ HTML Help

=

Conterts llgdax | Search |

N = Eif~
Hide Back Print  Options

Subentity = Expression = Available Functions = Displacement

7] Introduction

@ User Interface

@ Home

B I Subentity
@ PY(Parametric Vs
@ PP(Parametric Pt
@ PYC{Parametric *
@ PPC(Parametric |
@ String
@ Spline
= [ Expression

Step to registe

@ Farran77 F
@ Simulation
= [ Displacem

DM

DX

DY

Dz

A

oy

91 Az

Step to use B _
B [ Available Fund ™

- AX

Previous Next

The AX function returns the cumulative rotation angle on the x-axis for one marker’s
InertiaMarker or the cumulative rotation angle on the x-axis for two markers.

Format

AX(Markerl {. Markeki2})

Arguments definition

Markerl The name or argument number of a marker to be calculated

The name or argument number of a marker to be calculated
Marker2

If omitted, then the InertiaMarker is applied.

Formulation

AX = ATAN2 (_ fmk'_ ' -1‘:111:2 H ‘:mk'_ ' ‘;mk: )

Formulation from Help documentation

m
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AX() Function

A’ Scope_bearingOrientX
shikGNREPsF & SE x| ¥

0.30
0.20
0.10
0.00-

-0.10 Z
-0.20 /

-0.30 oo
-0.40-

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
Time

X -99999. ¥: 0.2518990956

AX( ): tan_l(_ Z, - Y2a21 ' 2\2)

—> AX() measures rotational deviation of Z-axis about X-axis.
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AY() Function

A Scope_bearingOrienty
sk ARREPSF ¥ EE x M

0.30 ™

0.20
0.10 \

N
0.00

-0.10

-0.20

-0.30

-0.40

0.00 0.25 0.50 0.7 1,00 1,25 1.50 1.75 2.00 2.25 2.50
Time

s Sy

X: 99999, ¥: -0.2518990956

AY( )=tan™(2,-%,,2,-2,)

— AY() measures rotational deviation of Z-axis about Y-axis.
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AZ() Function

A Scope_bearingOrientZ
Rk ARVREPSP & EE x| HE

8.00
7.00
6.00-
5.00
4.00
3.00
2.00

- ,I/
e

0.00 0.25 0.5 O0.75 1,00 1,25 1.50 1.75 2.00 2.2 2.50
Time
¥: -3.108119169e-02

AZ( )=tan (%9, % %)

—> AZ() measures rotational deviation of X-axis about Z-axis.
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Gap/Interference Scope

1 <3 -

b o

Scenario

n Type

L

DOE

w

‘H«qq-rh»»lrfﬂﬂt‘

|T|

RecurDyn WV9R1 - [EulerAngle_diffan

lemplate

AR IELEE B |

— flode o
Scope Gap [ Interference Scope Gap [ Interference
nimat
Mame | ScopeGap_GroundChassis | :ﬁ| Mame | Scopelnt_GroundTire |
(® Gap () Interference F () Gap (®) Interference

() Surface (®) Solid

Base Mavigation Type

| the_ground.C1_ImportedSolidl

L6r |

Action Mavigation Type () Surface (®) Solid

| Chassis.ImportedSolids [ r]
Initial Value | 407.391278969441 |
Display Show Animation

| ok | [ cancel |

Base Mavigation Type

() Surface (®) Solid
| the_ground.C1_ImportedSolidl

EEElU[I Trbmes

L6r |

gation Type () surface (@) solid

I
Av: S

Eupressiu-n Control

Expression

.

Entity

WW

o

AL Angle

Point-Point

| FR_Wheel.Cont_FR_Wheel_first [ &rT

Initial Value | 6.20187 292200009

[] Display [ ] show Animation

| (8] 4 | | Cancel |

o i

Gap

* Gap Scope measures minimum 3D distance between two
geometries.
* Interference Scope displays whether two geometries are
intersecting each other or not.
N
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Gap/Interference Scope

RecurDyn VOR1 - [humveeTerrain_newControl_newfaceSurfRoad_RFlex_GeoCont_torus_GapSensor.rdyn] LEJM

o Lo vt > Jno) Normal Mode | Frequency Response A + -
¢ 2 - i & @ |[Hea<munnrevgE® e e e B2 BB | et I (B
. 2 — = iiE = Mode Shape |1 || Freq. (HZ - Display
Dyn/Kin Eigen Scenario DOE Pause Resume top H e H. & [1 Io. } Renéat r—“l 53 - Result Add Template | Expression Control SXi
—_ a1 Adem
Simulation Type Simulation Control Animation Control Elgenvalhe & FRA Animation Plot Scope Post Tool

b | v ]SeRABiT 0 @BHG DT
-0 s M A AR DY o SEE EER[: o [0
RS QABTEI B,

""" A humveeTerrain_newControl ... *

* .‘ GeoSurContact2 q
@ .“ GeoSurContact3
-9 GeoSurContactd
-] Requests
4y Splines
# pp
=0l PV
Ol PV_targetLinVel
%e PPC
a4 PVC
= Ex
¥ 4 Exp_Torq_EngineTorque
o MOTION_Trans_SteeringRac
& Func_Braking
& Func_Steering

: 407.391278969441

€S TICrEaE BRE T T EY

- Func 0
' Func_EngineTorque
#® e
A ScopeGap_GroundChassis A scopelnt_GroundTire & 0
FhikAN|EPSD X | EhikaANREPSE X IEE & E L.} Usus
Lo 9% Diff.Eq
; ~ ap / Interference #1 = Gap / Interference #1 *y Varkq
Y i — =W Scopes
i- i® Scopetxpressionl I
0: i i® ScopeGap_GroundChassis
0. : W® Scopelnt_GroundTire
g: , &) Sensors =
> o. : Bm 8C:
0.
5 tnl P1
0. af DP —
b W AR
100. 067: : i : ssllii; - -0.10° : : ! @ Subsystems
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 =% PIN
Time Time [d] ]
% o Y: 407391279 X0 ¥: 0.

Local | X:-1200 Y:-2.147484e+1 Njkgjmm/s

A
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Marker Trace

Scenario DOE

n Type

[

Pause Resume

Simulation Control

RecurDyn V9R1

- [EulerAngle_diffin

() Mor

E |[Hea<«<mr B ) 0 THE
Mode 5
stop | |HH b B W [0 it [ | ppent
Animation Control Eit

|T|

&

i DEHA Br:TIOe @BEODODE .-

N

M Aa4am> B O0EEE H wFE

* Displays path that a
marker goes through e
during the simulation.

* Helps to visualize path
that bodies take.

e New for VIR1:

— Create Curve
— Export Curve

=

|| nit. F—— =|§HD«_§;?

Plﬁlﬁlﬂ%f-

Marker Trace

Trace Marker

Width Colar

Curve

Chassis.steeringMarker I |

. W

| | Delete | |Create Cunre| |Exp::|rt Curve

Ok | | Cancel

Apply
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Marker Trace

-
s = -
i\ _D @ = ﬁ dﬂ ‘% hd Q’ = .- - RecurDyn VOR1 - [humveeTerrain_newControl_newFaceSurfRoad_RFlex_GeoCont_torus.rdyn] E‘Elg
Analysis
4 \ 3 iy ot o Mormal Mode Fre . .
ﬁ By E]- . [ MU A<BEliE TS D _L__J "I & scopeEx_steeringPositionError - 0o x
T 2 e e Maode Shape (1 Freq. [ P— e -
Dyn:'Kin Eigven Scenario DOE Pause Resume Stop El { b 9' & |0 Init, [t Repeat 1_ = [E";’; @ Qb (3 = 4] = A“ a° jﬁ_
Simulation Type Simulation Control Animation Control Eigenvalue & FRA A
= i T T - P T —Expressicn#1]
| v [SeRAB LT O IAODTOCTE.[(EHLAR e —
. = - 200. 00
M- 0o O MU A AE DY o DE® BB | |0 150,00 L '
T T I
kRN VARV E. /1A . |
""" @ humveeTerrain_newControl_.. * LR C i £ \ I ‘\
» > 0.00- e '\ !," L o e &
%4 -50.00 - ) N /
Tirne = Initial State B \,)’ \, /
pt+ -100. 00 X/ \ 1
A= -150. 00 L
=200.00 . i " i n D T D
lﬂ 0.00 0,50 1.00 1.50 2.00 2,50 3,00 3.50 4,00 4.50
: Time
MJ X 89999 ¥: -1.51869602e-11
. N HIRS -]
L
1 EF. 410
A & Exp_Torg_EngineTorque
g & MOTION_Trans_SteeringRac
g # Func_Braking
& ’ Func_Steering
) ' Func 0
. Func_EngineTorque
b y 4 gineTorg
E ’ Ex_steeringPositionError
‘s ] ’ Ex2
® {..} UsuB
% Diff.Eq
? x4y Var.Eq
0 =R Scopes
.'::. ; WP ScopeEx_steeringPositionErr
J Sensors
= i
v A&
= - Y
g ) y
1 ] ) W Subsystems s
i< =¥ PIN
<] ¥ Plantinputl
=8 POUT
| ¥ PlantOutputl
4 / 3 PlantOutout? [+]
_ il I B
Message
For Help, press F1 Car | Global | ¥:-3200 Y:2600 Z:0 Local | ¥:-3900 Y:2500 Mfkgfmm/s
L 4
A
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Marker Trace — Create Curve

harker Trace
Mo Trace Marker Width Calar Curve
1 Chassis.steeringMarker M 1. C v

Add Delete :Ifl Create Curve | | Export Curve
(814 | Cancel | | Apply |

* Can create curve on new or existing body.
* Can be used to compare results.

A
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Marker Trace — Create Curve

: %—r

Sum

:¥:

GainZ Rate Limiter

Limiter

A

RecurDyn

* Change made to model and model simulated again.

* In steering control system, reduced k,, from 0.75 to 0.25.

A
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Plot Output - Bodies

* Results in global reference frame.

* Rotational position results defined
as described earlier (Pos_THETA,
Pos THETA, Pos_PHI, Pos YAW,
Pos PITCH, Pos ROLL).

A

[Plot

- ContactModel

- TIME
+ Sla
-] Torus

o

= I = I = i = [y = g = Iy = iy |
o o o

=l

- A
- A

J:r-Ccunt
+ Joints
+ Request

W axis X YW nuis Y

Axis X : TIME

Axis Y: = Mot selected >

AEEEEEE
IR IR IR IR IR IR
B2E2AA

- Pos_TM

- Pos_P5I
- Pos_THETA
- Pos_PHI

- Pos_YAW
- Pos_PITCH
os_ROLL
- Wel_TM
- Wel_TX
- Wel_TY
- Wel_TZ
- Wel_RM
- Wel_RX
- Wel_RY

 TM
c TX

=
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Plot Output - Geo Surface Contacts

A

r"-<

Sample model:
e Simple torus rolling down inclined slab.
e Geo Surface Contact used.

RECURDYN |
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Plot Output - Geo Surface Contacts

kodel3

Time = Initial 5ta Properties of GeoSurContactl [ Current Unit : N/kg/mm/s/deg ]

| General | Characteristic | Geo Contact |

Definition of the Base Geometry

o]
Mormal Direction @Up ODown

Preview Contact Geometry | Contact Geometry |

MName

Definition of the Action Geometry

Mame |Torus.Toru51 |

Geometry Type Surface -
Mormal Direction () Up () Down INodeContactI

Preview Contact Geometry | Contact Geometry |
|:| Edge Contact | Advanced Setting |
No. of Max Contact Points | 100 H

enerate € CONTact autput Tile, [*.con arus.
e te th tact output file. (*.con] | Torus.CM

Farce Display |Actior| |v|

| QK || Cancel | Apply

* Geo Surface Contacts based on Node-to-Face algorithm.

* Contact surfaces tessellated using triangular or rectangular
patches.

* Nodes defined at corners of patches.
* Faces are the faces of patches.

* Node Contact option should only be selected for one body,
whichever has more closely-spaced nodes.

A
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Plot Output - Geo Surface Contacts

L

In Properties of Geo
Surface Contact, No.
of Max Contact
Points:

— Sets number of

points output is
generated for.

— Does not affect
contact behavior.

Results are in global
reference frame.

Contact points
ordered by normal
force magnitude at
any given time during
the simulation.

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

General | Characteristic | Geo Contact

Definition of the Base Geometry

Name [Eiab.5ox] [er]
Mormal Direction (@) Up (Jpown [ ]Mode Contact

[] Preview Contact Geometry | Contact Geometry |

Definition of the Action Geometry

MName |Torus.Torusl |
Geometry Type |Surface |'|
Mormal Direction @Up ODown Node Contact

[] Preview Contact Geometry | Contact Geometry |

DEdge Contact | Advanced Setting |

E| s

Mo, of Max Contact Paints

| 100

D Generate the contact output file. [*.con)
Farce Display |Action |'|
[ ox ][ cnen |

[Plot

- TIME
) Bodies
& Slab

= Geo

A 4

= CantactMaodel

- Torus

B oo

Contact

Q-GeoSurContactl

- FM_GeoContact
- F¥_GeoContact
- FY_GeoContact
- FZ_GeoContact
- TM_GeoContact
- T¥_GeoContact
- TY_GeoContact
- TZ_GeoContact

= ContactPoints

=) ContactPointl

- ¥1_ContactPasition
- ¥1_ContactPosition
- Z1_ContactPasition
- ¥1_MormalDirection
- Y1_MormalDirection
- Z1_MaormalDirection
- ¥1_TangentDirection
- Y¥1_TangentDirection
- Z1_TangentDirection
- Penetrationl

- PenetrationVelocityl
- TangentWelocityl

- FrictionCoefl

- MormalForcel

-~ FrictionFarcel

[+ ContactPoint2

[+ ContactPoint3

[+ ContactPoint4
E
E

t- ContactPoint5
t- ContactPointd

[»]

A

M nis X Y s ¥

Axis X: TIME
Axis ¥ : = Mot

selected =

RECURDYN
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Plot Output - Geo Surface Contacts

A

= MNormalForcel - ContactPoint! (M)~ NormalForce2 - ContactPoint2 (M)== NormalFarce3 - ContactPoint3 (N}

ContactModel

1500
1400 -

1300 -

1200 -

1100 -

1000 -

200 -

B00 -
700 -

Force (N)

&00 -

E00 -
400 -

m— e
—_—— R
—=

2300 bW W W f

200 - | A N
J .

100 QAN THT]

I [
- “ ; Y g TH by (D TLERITE L] i
i i 1/ g T e e
o-

_1I:|I:| 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.0 0.1 0.2 0.2 0.4 0.5 0.6 0.7 0.8 0.3 1.0 1.1 1.2 1.2 1.4 1.5

Time (s)

New for VO9R1: Contact points ordered by normal force
magnitude at any given time during the simulation.
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Plot Output - Multi-Axis Control

Y

=] =

Home

=

ImportFile Template

-

Import

Data

-

Export

Template

C%@c

Sel.Zoom

View

Capturedll

Recl

A

Trace

CopyData Del.Curve

A

I
AcAIN 1 3.3

Setting SameScale Control

Velocity (mmy/s)

Acceleration (mmfs"2)

Length (mm)

| == Pos1_Relative- Trans_SteeringRack (mm) == Vel1_Relative - Trans_SteeringRack (mm&) = Accl1_Relative - Trans_SteeringRack (mmis"2)

New Pane

60.00

50.00

MNewPane

40.00

20.00

20.00

10.00

Q.00

-10.00

[+
EE’Newﬁxis

-20.00

-30.00

-40.00

-50.00

-60.00

200.00

100.00

0.00

-100.00

—200.00

—-300.00

5000.00

0.00

-5000.00

-10000.00

-15000.00

-20000.00

-25000.00

-30000.00

-35000.00

0.00

.50

.50

Time (s)

2.50

3.

NewPane: Each new curve drawn in a new pane.
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Plot Output - Multi-Axis Control

A

[E g E 5% |- . 4 Rec
Home
I A% X | B A av; A
ImportFile Template Data Template Sel.Zoom Capturedll Tlrace CopyData Del.Curve C Setting
. Import ’ Export View Tools
| ~ Pos1_Relative- Trans_SteeringRack (mm)  ~— Vel1_Relative- Trans_SteeringRack (mmk) = Acci_Relative- Trans_SteeringRack (mm/s"2)
New Axis
e ‘ j \ / """""""""""""""" h
I Ve e e 2 e e e A W i et
A NI 1
=Sy T
g
£ oo i;}Kfj\/ \ ; / ‘\ R /\\ _
E E / TN -
o Eén . \/ / 1[ ----------- [/ ----------
| W/ Y
| ERINAN =
e A
| o /A VAN
- L ¥ N
e \J
o0 0o Joo e 2.50 300 oo

I
. Bbe

SameScale Control

E t SameScale

AtCurrent

MNewPane

Mewbxis

e

(s/ww) Kpopa

NewAxis: Each new curve drawn with a new axis.
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Plot: Multiple Axis Control

=Rz

%

r | -
% P T A - 2 b
: A% : e N ey WA Re
ImportFile Template Drata Template Sel.Zoom Fit Capturedll Trace CopyData C
- -
Import Export View Tools Pultiple Axes P
== Pos1_Relative-Rev_FL_Wheel (deg) — Vel1_Relative- Rev_FL_Wheel irai _ N _ %
Axis and curve information
Frof
I Drag a curve item to move to another axis. I rAuxis Information
4000, 00 Mame | Angle (deg) |
’éﬁ 2000.00 Pos1_Relative - Rev_FL_Wheel [deg) Pane |1 | - |
= ngular Velocity (rad/s)
< 2000.00 ’
= e e (I I Vell_Relative - Rev_FL_Wheel (rad/s) Position @) Left () Right
£ 1000.00 E— e [deg)
0.00 Posl_Relative - Rev_FR_Wheel [deg) | Apply |
ngular Velocity (rad/s)

T - — e Vell_Relative - Rev_FR_Wheel rad/s} — Curve Information

¥ z0.00 7 \

O e N

——————— = - -+ — Mame Posl_Relative - Rev_FL_Wheel [de

% 15.00 ——— e\ I _ ™ | - L (deg) |

E 10.00 Mo, of Points | |

£

= s.00 ¥ Min | |

E)

g 0.00 ¥ Max | |
4000.00 Average | |
3500.00

& Iy RMS | |
& 2500.00
> 2000.00
T 1500.00 — . X Range | | ~ | |
i —
< 1000.00
500.00 | Caleulate |
0.00
S 2000
E
= 15.00 Y i = —

:‘g

» 10.00

£

5 500

3
(=1
£ 000
C.00 0.50 1.00 1.50 2.00 2.50 3.00 .50 .00 4.50
Time (s)

N
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Plot: Multiple Axis Control

A

r | £
¥ AT A - 2 e
: A% : e N ey WA Re
ImportFile Template Drata Template Sel.Zoom Fit Capturedll Trace CopyData C
- -
Import Export View Tools Pultiple Axes P
== Pos1_Relative-Rev_FL_Wheel (deg) — Vel1_Relative- Rev_FL_Wheel irai _ N _ %
Axis and curve information
Frof|
Drag a curve item to move to another axis. rAuxis Information
Name Angular Velocity (rad/s)
4000. 00 B & Angle (deg) | |
- Posl_Relative - Rev_FL_Wheel [deg) Pane |2 | - |
-fs Posl_Relative - Rev_FR_Wheel [deg)
2000. 00 -k Angular Velocity (rad/s) Pasition @ Left  ORight
. -\ Vell_Relative - Rev_FL_Wheel [rad/s)
= | Apply |
o
£
En2000.00 /_’_,_,-"..-——-"" Foe & Angular Velocity (rad/s) — Curve Information
ﬁ/“' Name | Vell_Relative - Rev_FR_Wheel (rad/s) |
1000.00 iy
/ Mo. of Paints | 251, |
Y Min [ 9.96615313220001 226 |
0.00
¥ Max [ 19.0862003611392 |
Average [ 14.7663099008459 |
20.00 1
. RMS [ 14.8378233969469 |
- b l/ .,.\
- ~
7 15.00 - AN AL A — ,/ ¥ Range |0. | = |4.5 |
= e
=i | Calculate |
z
g 10.00
£
5
)
E E.00
0.00
0.00 .50 1.00 1.50 2.00 2.50 2,00 .50 4,00 4,50
Time (s)
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Plot with Animation

o o [E g = ’J-i - - B w (- - RecurDyn WV9R1 - [humveeTerrain_newControl_newFaceSurfRoad_RFlex_GeoCot

M PO | T m b v b @ | O Nomaimoce

1-_-'. qﬁ |—'t *4& =
0 ? dx = Mode Shape |1
Math  Interpol  Calculus FFT LoadPlot  TimeLine || : |||:| ||1.-.it, | — —
Repeat 1
Analysis Animation Animation Control Eigenval

R1 - [humveeTerrain_newControl_newFaceSurfRoad_RFlex_GeoCont_torus.plot’]

+ 10 =| O Nomal Mode (O Frequency Response | XGridSize |100
X+ i FREEELCLE A

g Mode Shape -1 Freq. (HZ) YGridsize 100
Math  Interpol Calculus  FFT Filter | Campbell | Loadani IgfdPiot  Timeline D — | g mgk P =

Eigenvalue & FRA Animation Working Plane

Animation Control

Analysis animation
humveeTerrain_newControl.. Plot 4%
-
Pagel | Page2 = humveeTerrain_newControl_newFacesurfs
TIME
4 mEesE|@4szEs f &k RE s T EEDE Sodies
- Force
‘ — Position Emor  — AngularError  — Steer. Rack Pos. JC:::“
Steering Control System Input and Output  Couplers
. Plant Input
10 =0 0.2 Plant Output
humveeTerrain_newControl_newFacesurfs
oo 020 =} _newControl_
a & . TIME
elect desire ouaes
Force
X ) 60~ 150 o.15 Contact
| k Joints
window and clic Coupters
40 100 7 o-10  Plant Input
L d . . /) S\ I / - Plant Output
oad Animation Eonlg w0 %4 .
ETE o/ / < 2
No Data Available s 5 ! 2
X oG o o. uo-ar!‘
i WIAA 157 5
5 3 3
2 20-& -s50 VU\"" \\ \ // -0.05 =
_ap-|  -100 / w }/ -0.10
P AN J
/
/
80 - 200 -0.20
D]
S00- 250 0.5 -
e 0.0 a5 10 a5 2e 25 3l 35 4m 4 K s X| " s Y
Axis X : TIME

Time (s) Ais ¥ Plantinput! - Value

Njkg/mm/s

For Help, press F1

N
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Plot with Animation

w
Campbell

- A|_ ,|'II II -r'_l o ‘

kath Interpol  Calculus FFT Filter

Analysis

LoadAni

¥ . _ 0 . RecurDyn VORL - [Plotl]

=

i€ |« ampmny @F| - romee

A=

LoadPlot

TimeLine R Al

it [

Animation Control

Mode Shape
Repeat

1
i

Eigenval

20N B o b

Math  Interpol  Calculus FFT Filter

Campbell
Analysis
humveeTerrain_newControl_... X

=| O Nomal Mode

& Mode Shape H Freq. (HZ)

(O Frequency Response

Repeat Ll
Eigenvalue & FRA Animation

Animation Control

Pagel | Page2

XGridSize
YGridsize

Coordinate -

Working Plane

100
100

Plot 1 ox

L-EPEF|ELTHEK

kL qE PSS T &L DE K

New for VOR1:
Animation can be
replaced by plot again.

Ho Data Available

‘ — Position Emor  — AngularError  — Steer. Rack Pos.

Steering Control System Input and Output

3 &

S
—
]

R

Steer. Rack Pos, {mm)
°
Position Errar {mm)

—
S

|
| N
| J

Time (s)

0.0 0.5 1.0 1.5 2.0 2.5 2.0 3.5 4.

I
L

-0.10

-0.15

-0.20

-0.25
5

(W) 1013 2By

=} humveeTerrain_newControl_newFacesurff

Bodies
Farce

Contact

Joints

 Couplers

Plant Input

Plant Output
humyeeTerain_newControl newFacesurfe
=] _newControl_

TIME

-Bodies

Foree

Contact

- Joints

Couplers

- Plant Input

- Plant Output

bl

3 avis x| W Ais v
Axis X TIME
Axis Y: Plantinputl - Value

For Help, press F1

Nkafmm/s

N
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Plot with Animation: AVI Creation

kath Interpol  Calculus FFT

Analysis

Filter

v

Campbell

H

LoadAni

(A%

B

LoadPlot

Animation

0

- RecurDyn VOR1 - [Plotl]

RIECEE BE I I o

TimeLine | [H]] e [0 |mit. |1
Animation Control

Momal Mode

Mode Shape

Repeat

A

L

Quality of AVIs higher than earlier versions of RecurDyn.

Steer. Rack Pos. (mm)

Position Error (mm)
'

250

Steering Control System Input and Output

== Pasition Emor AngularError = Steer. Rack Pos

2.0 2.5 3.0 3.5 4.0 4.5
Time (s)

‘E‘um) 1013 lenbuy
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Reloading Animation into Existing Plot

Modeling Window with animation results loaded

In Plotting Window, click Load Animation.

A

/;i‘\ OOBREg<S- =" |- RecurDyn ) /i‘\ OOE e ® |~ RecurDyn
Home
AGridSize |100 ﬁ + - ﬂ J\_:II I éﬂ Fal A%
YGridSize | 100 (V@ (Vfg X< U dx " ol =
Copy i D|stance Mass  Inter.Points error Merge Math Interpol  Calculus Fllter Campbell LoadAni J LoadPlot

Coordinate |Car |" .

Clipboard Warking Plane Measure Analysis Animation

Jent g v [SERAE select rmvecTerain newcongl— < [N

3. M feF M A amp» p ) @ FEEH "Dex|stmg [ Page1 | /

&} humveeTer

PR A T 4

/

"

plot

»

MultiData

k- FRA
W &0 Animation will be loaded into selected window
@ Add
®
Al
L
* In previous versions, after a plot with animation results is closed,
the animation could no longer be associated with the animation
file.
* In RecurDyn V9R1, the new Open Plot button now allows this.
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Plot Templates

humveeTerrain_newControl_... *

Pagel | Page2

TREPLDFELED

PositionEmor  ~— Angular Err|

Steering Control System

E 80| 200
E 80 E 1s0 0
< a0 £ 100
g - s0 7 AN Vs
< g = LY 4N
= 0@ o
g 205 -s0 A\ ,’ A\
— -40-| = -100 - \,
g s0- 8 -150
% go- & -200
00-l 250 L2

2.0 2l
Time (s

Page 1

Page 1

Bl REPLFE4EDE| &

BkELi-REPLFELEDE

Contral System Input: Position Error

Position Error (mm)
°

-250

Time (s)

0.0 o5 1o 15 2o 25 zlo zls alo 4.

Contral System Input:

0.25

0.20

0.15
0.10

0.05

005 /
0.0
03

Position Error {mm)

Angle Error (rad)

-0.20

-0.25
0.0 o5 10 15 20 2.

Time (si

Position Error {mm)

|®

Position Error {mm)

A

FREPSF|EED

Steer. RackPos. (mm)

Positicn Error (mm})

£ oo A
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* Quick way to automate plot creation.

* Transfers many plot settings such as plot title, axis scale
and title, window and page layout, imported
animation, curve appearance, etc.

* Plot Template files are in XML format.
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Plot Templates

N
- RecurDyn V9R1 - [humveeTerrain_newControl_newFaceSurfRoad_RFlex Geolor
Home
— - r o1 * 3
A% \ il Ko P g (2 @ (L B
ImportFile | Template Drata Sel.Zoom Fit Capturedll Trace CopyData Del.Curve  ClearAll Database All
. Import Export View Tools Win:jnws
[ e ———— b ke RARP S - BHLAODNBE.
Export Plot Template Setting x
Srooseens 1. Create plot.
EI-- - E Description:
& Doaument seting Al settings 2. Export plot template.
T i 3. Run another simulation.
EI-- Pagel .
> o 4. Open new plot using plot
=1 [+ Axes - .
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i ] Scale 2
[ ite settings are template.
¥ 1abeis saved in plot
L[] Grid H
s @ eolEfEs 5. New plotis for.m.atted the
- [f] Title L
e same as the original plot.
--[J] Data Editor
--[J] 30 Chart
Series |E| D E M O
Drraw curves
|4 i | v ( )
Export | | Cancel
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Conclusion

Thank You!
Questions?

A
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