Step 1.

Step 2.

[FD@[@’G@[F

Speedway

Motion Study,

A. Enable SOLIDWORKS Motion.
If necessary, open your Speedway Assembly file.

If necessary, enable Motion, click the flyout of

on the Standard toolbar and click Add-Ins.

@T

Options

Step 3.
Ins and Start-Up, Fig. 1. Click OK.

B. Type of Study.
Step 1.

Check SOLIDWORKS Motion check box under Active Add-

Add-Ins x
Active Add-ins | Start Up |L35t\rl;|oead

[=] SOLIDWORKS Premium Add-ins

O circuitworks

Dﬁ FeatureWarks

A photoview 360

D% scanTo3D

D(Zf: SOLIDWORKS Design Checker

[ &2 soupworks Motion

O VL DWORKS Routing

[ Soupworks simulation

? SOLIDWORKS Toolbox Library
SOLIDWORKS Toolbox Utilities [

OooROOROO

Click Motion Study 1 tab | Motion Study 1 | at the lower [, 2o

left of the graphics area, Fig. 2.

Step 2. Set Type of Study to Motion Analysis, Fig. 2.
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C. Solve as Flexible.

Step 1. Right click Car Assembly in the
Motion Manager design tree and click
Component Properties, Fig. 3.

Step 2. In the Component Properties dialog

box set:
Solve as to Flexible, Fig. 4
click OK.

N Hide
. Show with Dependents
lsolate
Create Motion Plot

Initial Velocity

-

Motion Analysis  + |

W {'n:ST Component Display 4
i @ SPEEDWAY (Default) % Temporary Fix/Group
6? Orientation and Can @ Appearance

' BhotoliewBeilsh Component Properties.

’ SOLIDWORKS Light ’@’ Zoom to Selection s
4 (f) TRACK< 1>
, % Hide/Show Tree ltems...
13

Add to New Rigid Group
1 sec |Zsec
perrboee b b

{I) (-) CAR ASSEMBLY <
@@ Mates

Collapse ltems

W00 Model | Motion Study 1 |

Component Properties

General properties

Component Mame: | CAR ASSEMBLY Instance Id: 1

Full Name: | CAR ASSEMBLY<1s

X

Component Reference: |

Spool Reference: |

Component Description: | CAR ASSEMBLY

Model Document Path: | Ch\Documents\Tech Ed 18-1%\5peedway\CAR ASSEMEBLY.SLDASM

[Please use File/Replace command to replace model of the component(s))

Display State specific properties
I:‘ Hide Component
Referenced Display State

----- Display State-1

Change display properties in:

Configuration specific properties

Referenced configuration Suppression state

Oéuppressed
@Eesol\red
(O Lightweight

Solve as

() Rigid

(@) Flexible ‘

[JEnvelope

[ Exclude from bill
of materials

Change properties in:

Cancel Help

Fig. 3

Fig. 4
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D. Add Motor.

Step 1. Zoom in around Car Assembly, Fig. S.
To zoom, place the cursor over the Car
Assembly and spin the wheel on mouse
back.

Click Motor % on the Motion Manager Fig. 5
toolbar, Fig. 6.

Step 2.

1EYE] '\'\&U|B|€é}|

\ﬁl.

Motion Analysis | ' w -

5 [ o 1 2 3 8sec 9
E{:‘%?}D" i i i 1] ‘ ||||I|||\\|||I|||| i

prrbeeorbrcrboocbeoo boooe b boen ||||I|||| IIII|I\H ||||I||||
~ € SPEEDWAY (Default)

657 Orientation and Camera View:
» [i@) PhotoView 360 Lights
» [3&) SOLIDWORKS Lights
» € () TRACK<1>
» 8 () CAR ASSEMBLY< 1>
»

@@ Mates

10s

W Model | Motion Study 1 |

Fig. 6
Step 3. In the Motor Property Manager set: &) Motor ()
under Motor Type, Fig. 7 VX
select Rotary Motor Motor Type ~
Rotary hﬂotor‘
under Component/Direction :thMMttM[:‘“”]

for Motor Location
click the cylindrical face of rear Wheel, Fig. 8

for Motor Direction

Motor direction arrow should point CW ’ » , Fig. 8.

If arrow is pointing in wrong direction, click Reverse

Direction A , Fig. 7.

click in Component to Move Relative to I box, Fig. 7
click FIT SPLINE PATH, Fig. 8

RPM 500
click OK »# .

Direction 2
CWwW

Fig. 8
SOLIDWORKS 18 MoTioN Stupy SPEEDWAY PAGE 8-2

Component/Direction

ﬁa Face< 1> @CAR ASSEMBLY- 1&
Face< 1> @CAR ASSEMBLY-1
@ N. Spline1@FIT SPLINE PA ~

Motion ~

Constant Speed
€% [soomem ~

t
Click the graph to enlarge
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E. Contact.
Step 1. Click Contact {E;‘l on the Motion Manager toolbar, Fig. 9.

otion Anais || B - > o @ LI W] EXEANIICIE] |
W & 9 & Fﬁﬁluu 1|s\e\cwl||||2|s|e|c|l|||| iﬁc\\uuﬁsﬁﬂluu E:Teﬁln\\|6|S|e|c|l||||h|l|||\‘S\ﬁﬂluu g|s|7c|l|||| 1|0\s\l
~ € SPEEDWAY (Default) 4
Qy Orientation and Camera View:
» [i@) PhotoView 360 Lights
» [3&) SOLIDWORKS Lights
é RotaryMotorl
» @ () TRACK<1>
» & (-) CAR ASSEMBLY<1>
4 @@ Mates
<
] Model | Motion Study 1 _ |
Fig. 9
@ Contact @
Step 2. In the Property Manager set: P
expand Selections, Fig. 10
Message hd
check Use contact groups
Contact Type L

in Gl‘Oup 1 box ; Solid Bod\es~
click all four Wheels, Fig. 11. Rotate view to select wheels on [ gures

back side Fig. 12. To rotate, hold down middle mouse button ': " .
| Use contact groups
(Wheel) and dl'ag. Contact between items"i g2

same group is ignored.

CliCk il’l GrOup 2 b()X, Fig, 10 @ CAR ASSEMBLY-1@5PEEDV
CAR ASSEMBLY-1@SPEEDV
click Tl'aCk, Fig. 12 CAR ASSEMBLY-1@SPEEDY

CAR ASSEMBLY-1@SPEEDV

uncheck Material

under FriCtion Mumber of contact pairs: 4
. . . . vk O Material S
Dynamic Friction Velocity 4 = Amh(‘ .
Dynamic Friction Coefficient n\u k 8 §5 [Haiie v
uncheck Static friction Friction ~

Y, | 040inss
click OK % . 4 F‘ —
i

slippery Sticky
[ static friction

Fig. 10

Fig. 12
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F. Gravity.

Step 1. Click Gravity E on the Motion Manager toolbar, Fig. 13.

T |-, LI I 1A
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~ ) SPEEDWAY (Default)
& Orientation and Camera View:
» [i@) PhotoView 360 Lights
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=) RotaryMotorl
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» @ () TRACK<1>
» 8 () CAR ASSEMBLY<1>
4 @@ Mates
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Fig. 13
Step 2. In the Gravity Property Manager set:

under Gravity Parameters, Fig. 14
select Y

the green arrow ¢ in the bottom right corner of the graphics
area should point down, Fig. 15

click OK % .

Step 3. Save. Use Ctrl-S.

oo~ T il @] ¢ ]
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prrbeeorbroeborbror booocboeboeceboec oo beeor e Lo been
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v
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v @ m TRACK<T>
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-

6‘ Gravity @

v X

Gravity Parameters

| I—

Ox ®v (@}
386.09in/s72 ! 2

Fig. 14
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[T Wiodel | Motion Study 1 |

Fig. 15
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G. Results and Plots.
Step 1. Click Trimetric w on the Standard Views toolbar.

S . ‘= . .
tep 2. Click Results and Plots = on the Motion Manager toolbar, Fig. 16.
.MntionAnaIys\s v|@|’ »> ' *'&‘%| |é,§\& 8) U|!|@| '|

5 & 0 1 2 3 4 5 6 7 = 9 10
) mﬁ?':" 1|s|7€||||||||s\e\c\||||||s|e|€|||||||Te|c\\\||||s|e|c||||||||7e|€|||\u|s|e|c|||||||Te|€|||||\\\ﬁc|||||||S|TC|I||||HT
v ) SPEEDWAY (Default) ]
gf Orientation and Camera Views
> PhotoView 360 Lights
’ SOLIDWORKS Lights
&) RotaryMotorl
& Solid Body Contact1
ry Gravity
» @B () TRACK<1>
v &€ () CAR ASSEMBLY<1>
L3 @@ Mates
L4
7] Model | Motion Study 1 |
Fig. 16
Step 3. In the Results Property Manager set: Results @
. v X
under Result, Fig. 17
Category Displacement/Velocity/Acceleration et -
. . Displacement/Melocity/Ac ~
Sub Category Linear Velocity ~
Linear Velocity ~
Result Component Magnitude \agnituse vs
~
for Feature (face, edge or vertex)
click side face of Car Body, Fig. 18
click OK f . Plot Results ~
@ Create a new plot
Add to existing plot:
Step 4. Save. Use Ctrl-S.
Plot result
Time v
[] Create new motion data
Value : Data not available
Output Options -~
Dshowvectorin the graphics
window
Fig. 17
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H. Motion Study Properties.
Step 1. Click Motion Study Properties 'i:&'_:} on the Motion Manager toolbar, Fig. 19.

.MotionAnalysws v|%ll‘ > ' "'&‘%| |é§\ Y E) U|!|@| N
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~ & SPEEDWAY (Default) 4
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4 SOLIDWORKS Lights
é RotaryMotorl
& Solid Body Contact]
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» @ () TRACK<1>
» & (-) CAR ASSEMBLY<1>
4 @@ Mates
» Results

<
T[] Model | Motion Study 1 |
Fig. 19
Step 2. In the Motion Study Property Manager set: Motion Study Properties
under Motion Analysis, Fig. 20 v X
Frames per second: 250 Animation v
check Use Precise Contact Basic Motion v
click Advanced Options button Motion Analysis ~
Frames per second:
. . . . . . 250 =
in the Advanced Motion Analysis Option dialog box, Fig. 21 (T SR
Set Integl‘a'[OI‘ Type WSTIFF [ Animate during simulation
DReplace redundant mates
with bushings
CliCk OK Advanced Motion Analysis Options X e
3D Contact Resolution:
Clle OK J . Advanced Motion Analysis Options e figh
_DK
Integrator Type WSTIFF ~ Cancel Use Precise Contact
Step 3. Solver: The default N - — N
GTIFF SOlVer IS llm_ Maximum Iterations 25 = P Low High
. 0.0001000000 =
lted tO around 7200 Initial Integrator Step Size 0.0001000000 5 0
RPMS. HOpefully Ww¢E Cycle settings: (1 cycle=3607)

. . Minimum Integrator Step Size 0.0000001000 = ®) Cycle rate O Cycle time
will be using more : -
RPMS tO power our Maximum Integrator Step Size 00100000000 = Plot Defanits
mOtor SO that 1S Why Jacobian Re-evaluation IM‘
we switched to the Fig. 20 ~
WSTIFF solver. I :

Fig. 21
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I. Disable Playback View Keys.

Step 1. Right click ﬁ Ori-
entation and Camera
Views in the Motion
Manager design tree
and click Disable Play-
back of View Keys,
Fig. 22. Disabling
View Keys will allow
viewing Motion Study
from any view.

J. Suppress Mates.

Click Zoom in EL
lower right corner of
the Motion Manager to
increase the Time Bar
with finer time incre-
ments, Fig. 23.

Step 1. in

Step 2. Set the Motion Study
duration to 4 seconds
on the Timeline. To

change duration, in the

top Timeline drag the

Key Point 4 at 5 sec-
onds to 4 seconds,
Fig. 24.
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Step 3.

Step 4.

Suppress the 2 Tangent
Mates in the Motion man-
ager tree. To suppress the
Mates, expand Mates, click
the first Tangent Mate, then
hold down the Ctrl key
and click the 2nd Tan-

gent Mate. Release Ctrl
key, right click and click

Suppress lﬂ on context
toolbar, Fig. 25.

Save. Use Ctrl-S.

K. Calculate and Play.
Step 1. Click Calculate % on the Motion Manager toolbar, Fig. 26.

Step 2.

Step 3.

Step 4.

Step 5.

Set the Playback Speed to
.25, Fig. 26.

Click Play from Start >
on the Motion Manager
toolbar, Fig. 26.

What's the Velocity,
Fig. 27.

Save. Use Ctrl-S.
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L. More RPMs.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Rewind Motion Study
to 0 seconds. To rewind,
either drag the Play Head

' back to the beginning
in the Motion Manager
toolbar or drag the Time
Bar, the gray vertical line
back to 0 in the Timeline,
Fig. 28. It's good practice
to rewind before you make
changes in the Timeline,

Motion Analysis v| a I >

7] & v B
= @ SPEEDWAY (Default)

Q? Orientation and Camera Viewd|
’ PhotoView 350 Lights
r SOLIDWORKS Lights

@ Solid Body Contactl

ry Gravity
v @ 0 TRACK<1>
4 ﬁ (-] CAR ASSEMBLY=<1>
3 @@ Mates (12 Redundancies)
r Results

e 1A

2 sec
leen

v
sﬂ sec

4 sec
[RERRENAN

3 sec
[RRERARRN

1sec
RERINARE

sDouble click Key Point

T,

S Model | Motion Study 1 |

otherwise you could create unwanted Keys.

Double click Key Point * at Time = 0 in the RotaryMotor1 Time-
line, Fig. 28. Or, you can right click RotaryMotorl in the Motion
Manager design tree and Edit Feature. Be sure to rewind before edit
the motor using this method.

In the Motor Property Manager set:

RPM 800 Fig. 29
click OK w# .

Set Motion Study dura-
tion to 2.8 seconds on
Timeline. To change dura-
tion, in the top Timeline
drag the Key Point ’ at

4 seconds to 2.8 seconds,
Fig. 30.

Click Calculate % and
Play from Start ™ on the

Motion Analysis v| a I
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Fig. 28
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Click the graph to enlarge

Fig. 29
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Motion Manager toolbar. Fig. 30
Plot1 B
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IOCity, Fig. 31? T Y ]
531
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Fig. 31
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