Alignments

There are several types of
alignments.

Standard Alignment

3d Best Fit Alignment
RPS Alignment

P6 Alignment




Alignments

In order for an alignment to be valid it must
restrain all 6 degrees of freedom.

Translational Rotational
Freedom Freedom
1. Along X AXxis 4. Around X Axis

2. Along Y AXis 5. Around Y Axis
3. Along Z AXIs 6. Around Z Axis




Alignments

The simplest example of restraining the 6
degrees of freedom is the 3-2-1 rule.

A 3 point feature (typically a plane) is used to
restrain 2 degrees of rotational freedom and one
degree of translational freedom.

A 2 point feature (typically a line) is used to
restrain one degree of rotational freedom and
one degree of translational freedom.

A 1 point feature (typically a hole) is used to
restrain the last degree of rotational freedom and
one degree of translational freedom.




Alignments are typically used
for 2 reasons.

To tell Calypso where your part
IS located.

To set alignment of coordinates
for evaluating a measurement.




Calypso will navigate relative
to your base alignment.

There are 4 options for creating a Base Alignment.

1. Standard Method 3. 3D Best Fit Method

2. RPS Method 4. P6 Method




Constrains 2 degrees of
rotational freedom

Constrains 1 degrees of
rotational freedom

Constrains 1 degrees of
Translational freedom

Constrains 1 degrees of
Translational freedom

Constrains 1 degrees of
Translational freedom

Alignments
Standard Method

E B ase Alignment

Iz Alignments-BS
_-'TI

X Origin

Y Origin

|

Z Origin

|

] Manual Al_ignment F—
Execute During Run As: M e
Automatic Measurement ﬁ anual hun

ignment to zero Now




Alignments

[ Base Alignment - RPS 321

RPS Evaluation Type = RPS 321

An RPS alignment will require 6 single point features. 3 features will restrain
one direction, 2 will restrain another and 1 will restrain the last direction

In this way none of the alignment features will conflict with another they

represent an exact nominal location/orientation on your work piece that other
measurements will be taken from.




Alignments
3D Best Fit Method

[1 Best fit on CAD model

A 3d best fit requires a series of single point
features which may conflict with each other in
order to find a best fit averaging alignment




Alignments

A P6 alignment is an alignment that must have only 3 single point
features. A common example of this alignment is tooling balls.
Often a fixture will have a set of 3 tooling balls with offset
coordinates so the fixture may be aligned from them.




Navigation

Calypso navigates around your part and to each
feature relative to the base alignment.

This means that when choosing your
alignment features you should consider
how stable the location and orientation of
your features will be.

You should also make your evaluation of
these features as stable as possible so
your measurement strategy will be more
consistent,




Navigation

There are 2 ways to make an alignment
more stable.

1. Select evaluation settings that provide the
best repeatability.

2. Loop the Base alignment to control the
Delta value of your Base Alignment.




Evaluation Settings

In most situations the feature evaluation
settings should be LSQ.

Filter and outlier elimination should be
normal to your process.

These settings will produce the most
consistency In your base alignment.




Delta Value

The Delta value Is a measurement of how
much your coordinate system has shifted
from one measurement of the base
alignment to the next.

This shift is the result of data points
being taken in slightly different locations
each time your alignment Is looped.




Delta Value

To loop your base alignment simply select
the loop option from the appropriate
window.

ELuad, Create Or Change B aze Alignment x|

. Base Alignment | Start A.Iignmf:nt.

(> Create a new base alignment

Standard Method

urrent base alignment




Delta Value
Insert a loop

Mest Level

Break Condition

]
0K Cancel Help

The start value is step where the loop will begin.
The end value is step where the loop will end and your program will continue.

The step value defines how many iterations each loop cycle will represent.




Delta Value

Define loop parameters

E Loop - Alignments-BS x|

Mest Level

Break Condition

0K Cancel Help

In this example the base alignment will loop 10 times. The loop will begin at 1 and
end at 10 and each cycle of the loop will only represent one Iteration.

If the step where changed to 2 the base alignment would loop 5 times because
each cycle of the loop would represent 2 iterations.




Delta Value

Break Condition

A break condition is a way of telling calypso that once a certain condition is
met the loop can be stopped and the program can continue.

E Loop - Alignments-BS %]

Mest Level

Break Condition

In order to set the break condition of a base alignment loop relative to the
delta value a formula must be used.




Delta Value

Break Condition

baseSystem().valueA<0.005

[ Loop - Alignments-BS x|

Delete

MNest Lewvel

LA W

! Break Condition

baseSystem({l.valueA<0.005|

This formula tells Calypso that the loop may be stopped when the Base Alignment
Delta Value is less than 0.005




Locating the Work Piece

Now that you have defined a base alignment you still need to tell calypso where
your part is located relative to your machine coordinates

Select “Start CNC Run” g e BN @ . Select “Manual

' Alignment” from
the drop down
window.

You will now be prompted to take a series of points on your part to identify the
location of your base alignment features.




Start Alignment

Some times a Base Alignment will contain many feature that are time
consuming to measure manually. In order to save time during a manual
alignment you may find it useful to create a “Start Alignment”. This is
especially useful if you will be measuring your part in different locations
on your CMM since each time the part is moved a manual alignment
must be completed.

ﬁ CMM Home Position or Status
L o

S
To create a Start Alignment ) Base S Atgment

click on the “Define Base or
Start Alignment” button

located on the Resources
screen

easurement Plan Editor Features

Temperature Compensation




Click on the Start
Alignment tab on the

Load, Create or Change
Base Alignment Window

E Load, Create Or Change Whze Alignment

. Base Alignment | Start Alignment.

(&

) Create a new base alignment

or

Standard Method

(=) Change current base alignment

or

C

) Load a saved base alignment

Start Alignment

Notice that only the
Standard Method is
available as an option for
the Start Alignment

ELoad, Create Or Change Baze Alignment

' Base Alignment | Start Alignment
[] Use Start Alignment

Create a new etart alinnment
[Only standard method allowed)
or

Change current start alignment

Load an existing start alignment

.hglhglkhgkg:kjg

Check the box for
Use Start Alignment
and click ok

Load, Create Or Change Baze Alignment

1 ase Alignment [ Start Alignment

(® Create a new start alignment
[Only standard method allowed)
or
Change current start alignment
or

(O Load an existing start alignment

-hglhglkhgkg:kjg




Start Alignment

Fill in the features for the Start Alignment making sure that all six degrees of
freedom are accounted for. You should use any features you want but it should
simplify the manual alignment process.

E Start Alignment

Alignments-Start
Alignments[Start) w

Constrains 2 degrees of
rotational freedom

Constrains 1 degrees of Spatial Rotation
rotational freedom |:|
Planar Rotation
Constrains 1 degrees of _
Translational freedom

X Origin

Constrains 1 degrees of
Translational freedom

Constrains 1 degrees of
Translational freedom

Z Origin

]

[ Manual Al.ignment . Exccute
Execute During Run As: M IR
[] Automatic Measurement ﬁ GLTNEL) (R4

Now




Start Alignment

Now that you have a start alignment created when you run your program select
“Start Alignment” under the Selection option.

E Start Measurement

Name

Alignments

Comment

- Selection ~Result rCMM...
| Base Alignment [] Use custom printout Order of run

(3} Start Alignment [] Compact printout |Frum Characteristic List

,{ Current Alignment Display plots Navigate-Feature To Feature

=4 E"ﬂﬂuat'::_l!]"ment‘ 2 |Use Clearance Plane
... Current Alignmen [tk

15 Alignments . Run Mode
t= Alignments(Start) Its to printer
.hglhglkhgkg:kjg |1 PostScript
-unnamed-[CNC]

NOW When you -unnamed-(Star{] ting results Speed in mmfs

006 | 300

select Manual ODE(CNG)

06-19-07
06-19-07(CNC)

Alignment it will 080303

080303(CNC)

prompt you to MNosaoza

10 inch length standard

probe the start 01 0B6(CNC)

alignment features 0inch standard
11111

not the base

alignment features

|Sluw Through First Feature

Riv¥eb

Cancel




Type of Alignment Runs

A note on running different types of alignments:

Typically there are 5 alignment choices to choose from: "Manual Alignment”,"
Current Alignment® , "Program Name* ,"Program Name (CNC) ","Program Name
(Start)". If you choose the manual alignment you must manually probe the
alignment features on the part before the program will align the part. If you choose
the Current Alignment the program does not align the part assuming the last
alignment that was completed. If you choose the Program Name the part is aligned
based on the last time a manual alignment was completed. If you choose the
Program name with (CNC) the program will begin the alignment based on the last
CNC alignment. If you choose the Program Name with (Start) the program wiill
begin the alignment from the last time a Start Manual alignment was completed.




Alternate Alignment

The other main reason for using alignments is evaluation.

Since the base alignment is best defined using non functional evaluation methods
(LSQ), If an Alignment is needed for evaluation it is best to use an alternate
alignment that will represent the functional evaluation of features.

It should be noted that most of the time it is not necessary to use an alternate
alignment for evaluation as control frames can be established in many of the
characteristics themselves.

0.0000 Tolerance
Upper Tolerance 0.0500 [] None 2 0.0000  Telerance [one side]
eatu

Lower Tolerance -0.0500 |[] None

re

EE

—

Primary Datum Parallel To
Secondary Datum Parallel To atu &




Alternate Alignment

File Edit View Resources Features Construction Size Form and Location Plan CAD Extras Flanner Window Help Info

To create an alternate
alignment go to the
Resources drop down
menu, choose Utilities...

[.‘ Alignment

Choose the type of
alignment that you
require for evaluation.

The alternate alignment will
appear in the characteristics list.

SR T e




Alternate Alignment

Alternate alignments will reference the base alignment so it is
not necessary to restrain all 6 degrees of freedom

[ Alignment - 3D Best Fit ]

v

7% | 3D Best Fitl

Select Features Select References
Alignment Sase w

| Feature | Reference | Nominal X | Nominal ¥ | Nominal 2

[ Best fit on CAD model




Alternate Alignment

After your alignment is set up you can use it
as the alignment in your characteristics

[®# True Position x|

(+3 Position Tolerance
" Best fit of bore pattern

Shape 0f Zone 0.0000 | Tolerance

Nominal Position

Select the alignment | o000 [x | o000 |y | 00000 |7
drop down menu .

Feature Choose your alignment
from the alignments

. Datum Reieren avallable

Base Alignment /
— —
Alignment * 3D Best Fitl ]
Clear Datum Reference Frame

Load Datum Reference Frame
Save Datum Reference Frame




Alternate Alignment

Additionally for call outs such as X/Y/Z value or
projection angle you can select the alternate
alignment within the feature

[® Features |

8o

Clearance Group Nominal Definition Alignment

P TN

Note: changing a features
menu and pick the alternate : alignment will cause the navigation
alignment that applies. : and measurement strategy of that
feature to now be relative to your
alternate alignment instead of your
base alignment.

Point no Point no Max

[ T | | —




Navigation with Alternate Alignments

Sometimes it is not practical to measure all features of your part
relative to the Base Alignment.

This is especially true when there is limited probing area, limited probing
clearance or when a part is produced in multiple stages with multiple setups.

To help with this situation alternate alignments can be setup to “Re-Center” your
measurement strategy so programs will run more smoothly and be less prone to
crash when there is little probe clearance




Patterns with Alternate Alignments

Simple Alternate Alignments can also be created to copy patterns of features
and make programming easier and more efficient.

Step 1: Create the original pattern of features. Be sure to complete
measurement strategy, clearance data, stylus data and all other
aspects of the feature that can be copied to the patterns of features.

Step 2: Create an alternate alignment using one of the features from the
pattern.

Step 3: Copy/paste the features in the pattern and set the alignment to the
new alternate alignment.

Step 4: Copy/paste the features in the pattern and set the alignment to the
new alternate alignment.

Step 5: Move the alignment feature to the correct location and notice that all
of the other features will move with it. Once the pattern is in the
correct location change the alignment of the features back to the base
alignment.




