EN1740 Computer Aided Visualization
and Design

Spring 2012
4/17/2012 — Lecture B
Brian C. P. Burke




Last Time: Tonight:
e Intro to GD&T « Motion analysis with Pro/E

« Motion analysis with Pro/E




EXERCISE - Motion Analysis

How system rotates the assembly

* Click Define Servo Motor
 Name it crank
» Select Motion Axis

* Click axis on crank shaft
(should come up as
Connection_1l.axis_1)
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EXERCISE - Motion Analysis

How system rotate the assembly

* Click Define Servo Motor x| —
= M ane =
i - o @[ ® i
* Click Profile tab % ﬂk ~@naams®ses s

;;ul IJ-”E“:

» Select Velocity as
Specification

Thoe Profile
— Spe SN
& Welocity %

I dey

* Un-check Current and :
enter O as Initial Position :§:<

» Select Constant as

aghitude
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» Enter 36 as a value % Giraph -
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EXERCISE - Motion Analysis

How system rotate the assembly

* Define a Mechanism
Analysis

* Click Mechanism
Analysis icon

» Make sure Type is set to
Kinematic

» Switch to Motor tab and
make sure the crank
motor IS selected

e Click Run
e Stuff moves
* Click OK
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EXERCISE - Motion Analysis

How system rotate the assembly

d C I i C k P I ayb aC kS i CO n [E PIST-CRANK (Active) - Pro/ENGINEER Education Edition

File Edit Wew Insert Analvsis Info  Applicstions Tools Manikin  ‘Window Helo

Wi robocis
« Note our results are present ==

CoDoxpe

» Click Playback button 5. THESUHH
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« Animation dialog g
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EXERCISE - Motion Analysis

How system rotate the assembly

* Click Save Current Set to
Disk so analysis will be there
when we get back

[E PIST-CRANK (Active) - Pro/ENGINEER Education Edition

File Edit Wew Insert Analvsis Info  Applicstions Tools Manikin  ‘Window Helo
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Motion Analysis

Extended mechanism functionality

» Quantified motion analysis

* Mechanism components
» Springs
* Friction Forces

» Assumptions
* All parts are steel

 Rotation is 1000rpm

[l PIST-CRANK (Active) - Pro/ENGINEER Education Edition

File Edit Yiew Insett Analysis Info Application:

s Tools Manikin  Window Help
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EXERCISE - Motion Analysis

Change the assembly units

» The parts are currently in

mm-N-sec and the U2 cets s L = Units Manager
assembly is in in-lb-sec o Systems of s | Ui assProps |4
oF Centimeter Gram Second [CGES) Materil -
Ba® Foot Pound Second [FPS)
¢ Change the assembly e & Inch Ibm Second [Pro/E Default]
I | v— Inch Pound Second [IPS)
u nlts to matCh the part g: o Meter Kilogram Second [MES) Name
j':.‘_ s ETEr L0aran Sec | _
« Back to Standard e and
o Tal Setup
I I Bl prope Click on a syskem of units ke z
Appllcatlon 2 e actions an the right, Double Interchang;a Z
o Edit > Setup > Units =
> mm-N-sec - Ii
R.é;Ia_ca‘.. =k
° Set i : ! ':] Changing rmodel urits -
Q& Convert dimensions [f le1"b $) )
. orvert dimensions [for example 1" becormes 25 4mm 1.
C_heCk _Convert P‘att;nTable.u ' n Erp = . . - ek oettine: |TI|TI] D”Ij
dimensions o =
Cumnén.a.n:t Q:pl.erations %
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EXERCISE - Motion Analysis

Assign density to each part

» Save the assembly

» Switch the application to
Mechanism

» Select the Mass
Properties icon

I= Mass Properties

Reference Type

Part

Fart
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Center of Grawviby
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EXERCISE - Motion Analysis

Assign density to each part

» Keep Reference Type as
P ar t IE PIST-CRANK (Active) - Pro/ENGINEER Educatiol ion EHEHE

Eile Edit WView Insert Ar is  Inf in  Window Help

EEFT B! FEBK - BDrF0RAES TS 8000 ZAR%T 0
() Select the P I STON part | Lne L part CRANKSHAFT_ONE_PIST: Sombol D0:58'not found, i
ge |%!|[ | 58| ]
Show > || Settings ¥

[ ] Change Define Properties [T] PIST-CRANK ASM -

L ASM_RIGHT

by dialog to Density i

- |_] BCRANK-SHAF
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e OK ——

5 MECHANISM

* Repeat the process for the | =%

. COMMECTION:
@ P MOTORS

other 2 components Bl

- [ ForcesfTons

- EAINITIAL COND

i F ANALYSES

4 b PLAYBACKS




EXERCISE - Motion Analysis

* Go to mechanism model
tree in the lower left

* Expand
* Motors
e Servo

» Open the crank motor we
defined previously

[E PIST-CRANK (Active) - Pro/ENGINEER Education Edition

File Edit Vew Insert Analysis Info  Applications Tools Manikin Window Help
i su i (VI O Ogd e
I DEEH& 9o 8 By BE G 9 ]

* Dynamic modeling entities are ignored For kinematic analyses.
® AnalysisDefinition2 starked (Position Analysis).
® AnalysisDefinition2 complete.
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EXERCISE - Motion Analysis

IE Servo Motor Definition

* Click the Profile tab Narme
in:rank |
! Ty Prafile
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' |‘v"eln:n:it_l,l v Ideg.f'sec:
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Graph
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[ k. ] [ Apply ] [Eancel]




EXERCISE - Motion Analysis

» There are a number of ways to define
the motion of the servo motor

* Input variable x is time

» Output variable is g, selected by user
In Specification box

» Coefficients are defined by user to
specify motion according to the
definitions shown right

Mame

crank.

Magnitude

Type Description | Required Settings
Constant Use for constant motion. q=A
where
A = Constant
Ramp Use for a constant motion or 2 qg=A+B%x
profile that changes linearly over v
time. wnere
A = Constant
| B = Slope
Cosine Use to assign a cosine wave value q = A*cos(360*x/T + B) + C
to the motor profile.
where
A = Amplitude
B = Phase
C = Offset
T = Period
SCCA Use to simulate a cam profile
output. SCCA can only be used
whean Acceleration is chosen as
the motion type. . _
Cycloidal Use to simulate a cam profile q = L*T = L*sin (2*Pi*x/T)/2*Pi
output.
where
L = Total rise
T = Penod
Parabolic Use to simulate a trajectory for a q=A%x%+1/2 B(:__,E)
motor.
where
A = Linear coefficient
B = Quadratic coefficient
- - : Po— o
Polynomial | Use for generic motor profiles. q=A+ B* + C*%° + D‘;\,S

where

A = Constant term coefficient




EXERCISE - Motion Analysis

I= Servo Motor Definition E|

M ame

crank.
» Redefine the crank motor to be Type | Profile
I= Graphtool S peciiicabion

° SpeCIfy POS|t|On Eil Elew Format | Paoszition * | deg >

« Use a Ramp Magnitude S,

e A=0 (initial angular pos.)
« B=6000

Position
Yelocity

|| Ih separate graphs [] Acceleratig

» Select Position and Velocity to
graph

| ok | [ Apply ] [Eancel]

» Click graph icon

Time: 9.12281, Magnitude: 29745.3




EXERCISE - Motion Analysis

* Back to the mechanism model tree
in the lower left

» Expand Analyses

 RMB on the Analysis we had

defined last time

k2

® Arnotations will not be displayed.
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I= Analysis Definition

Mame

|.ﬁ.nalysi$D efinition |

Type
Pozition

Kinematic
Diyrarnic:
Static
Force Balance

| Length and Hate Ed
End Time 10

Frame Count

Frame Fate 10
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Locked Entities

X of oo
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&) Current
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EXERCISE - Motion Analysis

I= Analysis Definition

M ame
AnalyzizDefinition

e Drop down Analysis Type Type

k.inematic W

* Note Type differences

Preferences | Motars

Graphical Dizplay

e Kinematic — No mass or force }Eﬂjﬁm . —
 Dynamic — Includes mass and force, non- < e >
zero acceleration e
e Static — zero acceleration Lacked Entiies
0
» Set type to Kinematic i
« Note duration definitions x
o

* Length and Rate — Set speed

[mitial Configuration

* Length and Frame Count — Set number ® Cunent
(") Snapshot:

» Rate and Frame Count — Calculate rate

[ Ok H Run ][Eancel]




EXERCISE - Motion Analysis

M arme

= Analysis Definition

|.-'1‘-.na|_l,lsisD efinitiar

Type

| K.inematic

» Set the Length and Frame Count

Preferences | potors

e SetEnd Time to .06

Graphical Display

Start Time

e Frame Count 101

Frame Count 10

e Click Run

Frame Fate

kirirum Interval

» Go over to Playbacks and Save

Locked Entities

Analysis
= Playbar!s

| |._. nalysizD efinition

X of oo

&l

[ Collizion D etection Settings. .. ]

Movie Schedule | Display Amows
Dizplay Time

Default Schedule

[ Ok H Run ][Eancel]
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EXERCISE - Motion Analysis

* Click the Measures tool

e Click Create New
Measure tool

 From Measure Definition
» Select Position as Type

 Click on the Servo motor
icon on the crankshaft

* Click OK

= Measure Results

~u

= O

D 9113 “Walue | Status

[] Graph measures separately

= Measure Definition

I ame

| measurel

Rezult Set

4 PinalysisDefinition

Type

| Fozition

| units

Faint ar Mation Axis

Ly

Evaluation b ethod

| Each Time Step
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EXERCISE - Motion Analysis

b DOUble CIICk on the ReSUItS Set |ME,'.ESI_,|[E ve Time Vl

* Click the Graph icon

¥ Measure Results

K F O
laraph Type

kMeasurez

D ‘Name Yalue  Statuz \

IE Graphtool

File Wiew. Format

oy [ Graph measures separately

Selection status...




EXERCISE - Motion Analysis

Reset position

= MOTION AXIS

= PIST-CRANK {Active) - Pro/ENGINEER Education Edition
File Edit Yew Insert Analysis Info Applications Tools Manikin Window Help

D@ &looE o TR [P N e Ratation Axiz
= CRaMK-SHAFT_OME_PIST:TOF:F4(D4

ASM_TOP:F2DATURM PLAME)

® Companent redefined successfully,

* In Mechanism Tree expand |+ ==

Show ¥ [ Setiings ~ |

Motors to find Rotation Axis —

L7 ASM_RIGHT
L7 asm_Top
7 BSM_FRONT

* RMB > Edit Definition e

- ] BCRANK-SHAFT_ONE_PIST.PR.
&[] BROD.PRT

7 haaz
#[_] BPISTOM.PRT

e Set Current Position to 0.0 e

& Insert Here

A Curent Position Regen value

(Gotzas o) -

[] Enable regeneration walue
N [ Wi Limit 180,00

o Done [] asirnurn Lirnit 180,00

[ Diynamic properties »» ]
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