Verisurf Feature Align Manual - Page 1

Vprdso

Verisurf Feature Align ™ w

Table of Contents

TahIE OF CONLENES.....cveiiieiieieie ettt bbb et e nbenre s 1
ADOUL Verisurf FEAIUrE AlIGN .....ooe i 2
Feature AlIgN MENU SCIEEN ........ccuv ittt e ane s re e s 4
ALGNMENT NAIME......eiiiieiee e 5
Primary Plane SEtUD ATEa..........ccouviie ettt esreenesnnens 5
SeCONdary AXIS SEIUD @IEA.....c.oiuiiuirieriieiieieeie ettt 8
Secondary Datum OFfSEL.........c.cceeiiiieiicce e e 10
Tertiary POINt SEIUP ATBA........oiiiieiieiieeeeeeee et 12
AlIgN DEVICE BULLON ..ottt 14
[ S = U 1 o] o S 16

Copyright © 2004 Verisurf Software, Inc. All rights reserved.



Page 2 - Verisurf Feature Align Manual

About Verisurf Feature Align

The Verisurf Feature Align product is a new device to quickly and accurately
align a part up to blueprint dimensions. It is extremely flexible and can utilize afull array
of elements to align a part to drawing requirements. Feature align is the recommended
alignment method if there is no Cad model associated with the part. To use feature align
the operator can measure all the datum features and then bring up Feature Align to enable
the newly created graphic features to be aligned per the blueprint. After an alignment has
been accomplished the inspection of the part can be completed.

To access feature align you can use any 1 of 3 methods:

Using the menu bar.

Align Device

Inspect
Analysis
Build
Reverse
Measure
Automate
Reports
Tools
Preferences

Alignments _

Edit Align
Select Align
Delete Align
Qualify Probe
Select Probhe
Prohe Radius
PartAxis
Coordinates
OnLine
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Auto Align
Feature Align -
3 Points

PIn-Line-Point
PIn-Line-Line
Pln-PIn-Pin
PIn-Axis-Org

- Org-Axis-Srf
- Best-Fit

- Align Values

Or the toolbar icon shown below of a plumb bob

Or the F12 key

Using any of these 3 methods will bring up the Feature alignment menu.
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Feature Align Menu Screen

The example shown below shows the Feature Align tool aligning Z+ to a primary Plane
1, clocking X+ to asecondary Line 1 and origin aligning on tertiary point Origin Circle.
The Menu screen is broken up into 4 sections and 2 buttons:

Alignment Name

Primary Plane setup area
Secondary Axis setup area

Tertiary Point setup area

Part Axis and Align Device buttons

x
Marne =
—Frimary Flane —Secondany Axis
|Flans 1 ||| |uine |
| | AngleID |
CiXs  CIX- GoRe -
LR R CYs  Cy-
o - e rzZ+ CZ-
7' Plane Direction
— Tertiary Foint
Set Origin Oftset X

Set X |Origin Circle j |D

Sety IOrigin Circle j ID
SetZ IPIane1 j ||j

Eart Axis | Align Device

I < L |%
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Alignment Name

Datum Feature Alignmenk 5[

Marme = IFeatureAIignﬂ

Each time a new alignment is created a new name is associated to represent that
alignment. The operator can designate any unique name they desire to the alignment.
Verisurf defaults to FeatureAlignl and will increment the number with each successive
alignment.

Primary Plane Setup Area

The Primary plane setup area is comprised of three dropdown boxes and six toggle
windows. A primary plane is not necessarily a plane. It is the setting of the initial
direction of the item being inspected. Thisis usually the datum —A- plane but it may also
be a cylindrical element, 3 datum targets or perhaps 2 diameters on opposite ends of a
camshaft.

The basic setup of using a plane to Align the Primary Plane in the Z+ direction is show in
the following illustration.

—Frimary Flane - —Secondany Axis——— §

IPIane1 j I ;_‘
| = =
| _v_i Anglei[l_‘ il

o+ - o @
£ Seel Ul o e
g s g

&7 Flane Direction

The primary plane setup area can utilize an array of combinations of entities to establish
the primary plane. Normally datum —A- will be the primary plane.
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In this example 3 points are used to establish the primary plane in the Z+ orientation.

Datum Feature Alignmenh

MName =

~ Primany Flane
[TP_1 |
[TP_2 |
[TP_3 |
[ SO G
(SIS
v 2+ 0 Z-

7' Plane

In this example a cylinder is used for the primary plane.

Datum Feature Alignmenk

-Frimary Flane
|Cylinder 1

| [
I =

CXe -
Nt { e
w2+ (7-

=5 Plane
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In this example 2 different sized circles are used for the primary plane. An actual
application of this situation may be an item such as a camshaft or crankshaft.

ﬂ
MName = |FeatureAIign1
Primary Plane Secondany Axis
|Circle 1 =l |
|Circle =l |
- Angle |0 M
(ol T gl iR R
Cliyt+ - I o
" Z+ O Z- ~ ~
Xy Flane Direction
Tertian: Paint
Set Origin Offsat ﬂ
Setx |Circle1 j |E| ﬂ
Sety |Circle1 j |EI ﬂ
SetZ [Plane 1 ~| o ﬂ
Part Axis Align Device
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Secondary Axis Setup area

—oaecondany Axis

[

Angle[o |

[

[t -

L

02+ CZ-
Direction

The secondary axis setup area is comprised of two drop down windows, an angle input
box, an xy button and six toggle windows for direction. Whereas the primary sets the
initial orientation the secondary axis usualy sets up the clocking or rotational alignment.
This is accomplished by selecting previously measured features from the dropdown
boxes and specifying the direction the elements are oriented.

A basic example of the secondary alignment might be a line on the edge of a part. Here
Line 5isbeing used to clock the part in the screenshot in the X+ orientation.

Datum Feature Alignment

Marme = IFeatureAIign 2

x|

—Frimany Flana —aecondany Axis
|Flane 1 ||| |tines -
| =i -]
I j Anglel[l il
O+ K- G T e
LA CYe Y-
o e rz+ Cz-
=1 Plane Dlirection
— Tetiary Point
et Origin Offs et EI
Set ICirl::Ie 14 j |IZI ﬂ
Set ICirn::Ie 14 j |III ﬂ
= o kd
Eart Axis | Align Device
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The example below uses 2 features to define a secondary axis. The X+ direction is
defined by the Circle 2 on the left side of the drawing and Circle 3 feature on the right.
The vector from C2 to C3 gives the direction and with the X+ toggle selected the
direction X+ will be towards the right side.

Datum Feature Alignment

Featureslign 2

Frimary Flane Secondary Axis
|Plane 1 =|| | |circle 2

| =|| | |circle 3
| j Angle |0 M

D T O T o

LB S T g
@7+ £ F- ~ ~

#v' Plane Direction
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Secondary Datum Offset

In this next example we will use an offset feature. The 1.000 diameter —C-hole located at
X5.000 and Y-2.000 will be used to define our secondary axis direction. Our centerline
will be the 2.000 diameter —B-.

) Angle | 0y .

Pressing the XY button J takes us to an angle calculation screen
where we input the circles coordinates as show below. Here we enter the coordinates 5
and -2.
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Angle Calculator

Circle 1 - Circle 2

|5.3852

x|

|-21 8014

< F

e |-2

Cancel |
(] I

This calculates the angle to be -21.8014. As shown below thiswill orient the —C- hole
which is offset from —B-.

Datum Feature Alignment

Mame = IFeatureﬁligm

x|

—Frimany Flane —oecondary Axis

|[Flane 1 ||| [B-hale =

| || e hole R

| ||| Anglef-21.5014
O+ CUK- K COX-
LA CiYe Y-
o e rzZs Cz-

1 Flane Direction
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Tertiary Point Setup Area

The tertiary point setup area is comprised of three feature entry boxes for X,Y and Z,
three offset entry boxes and 4 buttons that can be used to calculate offset values from the
model.

zl
Marne = IFeatureAIigm
~PFrimary Flane - Secondary Axis
|Flane 1 =|| | |&-hole -
| ||| ¢ hole -
| =l Anglief21.5014 [3
ClRs ClR- & Xe K-
LA A CYe -
o & CZy CZ-
> Flane Direction
— Teriary Point
=et Origin Dffset El
SetX [B-hale = o x|
SetYI-B—hDIe j IIII ﬂ
Set Z |Plane1 j |III ﬂ
Fart Axis | Align Device

Using the drawing from the prior example we have used —B- holeto set the X and Y
datums and Plane 1 to set the Z.
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The tertiary setup area can also be used to automatically locate the highpoint of a group
of points. Thisis useful if your measuring device is gravity aligned and you need to zero
on the highpoint. Verisurf will sort the group or scan of points and input the highest point
in the tertiary datum input fields.

In the following example we have seven points randomly placed in a side view. After the
points are selected we choose F12 to access the Feature Alignment screen and note that
the highpoint Point 7 is placed in all the tertiary datum fields.

Datum Feature Alignment ﬁ

MName = |FeatureAIign1

Frimary Plane Secondary Axis

| =i [ |
| =i [ |
BACKUP ,—L|
MAIN MENU Angisn )
& e T S
Z: 0.0781 e e cxe O
Color: 10 o7 ~7- - -
a‘ll_::ir::t:s #v' Flane Direction
Groups Tertiany Point
Mask: OFF St @i
T et Origin Offsat ﬂ
Cplane: S Seti |Point? =] o =]
Gview: S sety [Foint? = |
SetZ [Point? = [o ﬂ

Eart Axis Align Device
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Align Device Button

The Align device button will move all the measured geometry created in the display to

the new coordinates and zero the part.

Fart Axis | Align Device )

In this example we have measured 3 features. Plane 1, Circle 1 and Circle 2. Analyzing
Circle 1 prior to align device shows that it is at X:-2.2458 and Y: .5193. These are the
machine coordinates.

ARC: View: 1 Level: 1 Color: 10 # Geometn
Style: solid Width: 1 Entity # 43 Creation d
Radius: 0.81577 Diameter: 1.63155 Z: 0.500,
Center: X: 224583 Y: 0.51932 Z: 0.50000

We do afeature alignment using Circle 1 as origin and Circle 2 as secondary.

x
MName =
~ Frimary Flane ~Secondary Axis
[Plane 1 | [ fcirce ]
| =l Jcircle 2 i
I j Anglelﬂ il
Cike CIR- [T o
Civs O O Oy
R cz- 2-
X' Flane Direction
~ Tetiary FPoint
Set Origin Offset El
Setx ICircIe 1 j |EI ﬂ
Sety |Circle 1 j ID ﬂ
Set? IPIane1 j ID ﬂ
Part Axis | Align Device |
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Now when we analyze Circle 1 we see it is at 0,0,0 coordinates. The measuring device
has now been aligned.

ARC: View: 1 Level: 1 Color: 10 # Geometry Refs: 0

Style: solid Width: 1 Entity # 44 Creation date: Tue Nov 23 7:44:45 AM 2004 # Toolpath Refs: 0
Radius: 0.81577 Diameter: 1.63155 Z: 0.00000

Center: X: 0.00000Y¥: 0.00000 Z: 0.00000 Angle: 358.19411 Sweep: 360.00000 3D Length: 5.12565
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Part Axis Button

The Part Axis button, when pressed, will place a named coordinate system where you
have designated. Y ou will then be prompted if you want to accept the alignment. At this
point you can view the model to verify if the alignment is where you actually want it.

(Eﬂl’t s )l Align Device
N—_"

The new Part Axiswill be named with the default name FeatureAlignl unless changed by
the operator. As shown in the illustration on the next page the new Part Axis is named
and is on the centerline of Circle 1 or —B- hole.
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