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Using Gages

This section of the documentation provides information on the PC-DMIS gages.

PC-DMIS gages are quick-check tools designed to measure various system and feature
characteristics.

2D Radius Gage

The 2D Radius Gage function is a quick-check tool that you can use to measure the
radii on a pointcloud or mesh cross section.

You can create a 2D Radius Gage graphically on a cross section in the 2D Slide Show
view.

For details, see "2D Radius Gage Overview" in the PC-DMIS Laser documentation

Caliper Gage

The Caliper is a quick-check tool that works similar to a physical caliper. It provides a
local two-point size check on the Pointcloud (COP), Mesh, or COPOPER (such as the
COPSELECT, COPCLEAN or COPFILTER) object. The Caliper shows the measured
length along the selected axis or direction.

For details, see "Caliper Overview" in the PC-DMIS Laser documentation.

Temperature Gage

You can create a Temperature Gage command that reads the temperature of the X
scale, Y scale, Z scale, and part without starting temperature compensation.

Temperature Gage Command

The Temperature Gage command reads the temperature of the X scale, Y scale, Z
scale, and patrt.

To create a Temperature Gage command:

1. SelectInsert | Gage | Temperature to open the Temperature dialog box.
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¥  You can also access the Temperature dialog box from the QuickMeasure

toolbar. Click the Gage drop-down arrow, and then click the Temperature F—ﬂ
button.

2. Complete the Properties tab and Reporting tab.

Properties Tab

Use the Properties tab to set the ID, sensor numbers, and other parameters.

vy Temperature x

Properties Reporting
ID TEMP1

Part Sensor

efault

Temperature Units

® X Scale 28 7°C

®© Y Scale 20 °C

L0 Z Scale 20 °C

1O Part 2 °C
OK Cancel

Properties tab - Temperature dialog box
ID box - Type the ID of the Temperature Gage command.

Part Sensor option - Usually, a machine is equipped with only one part temperature
sensor. This sensor appears as Default. You cannot cancel the selection of this sensor.
If your machine is equipped with multiple part sensors, they appear in this area. For
example:
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Part Sensor

® Default
@ o
® 14Default
@ 15

Part Sensor area

Select the sensor or sensors that are connected to the part being measured. Ensure
that you select the correct sensor number. If you select multiple sensors, PC-DMIS uses
the average of two measured values.

Temperature Units area - The X Scale, Y Scale, Z Scale, and Part boxes display the
current temperatures as measured. You cannot change the values. The temperature

units and the default sensor number are as selected in Edit | Preferences |
Temperature Compensation Setup.

Show in Dimension/Hide in Dimension - This button shows (€ ) or hides ( Q)
the temperature units in the command. You need to show at least one
temperature unit or axis.

OK button - To save your settings and insert the Temperature Gage command into the
Edit window, click OK.

Cancel button - To close the dialog box without applying any changes, click Cancel.
Reporting Tab

Use the Reporting tab to set tolerances and the type of report output.
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Properties Reporting

Tolerances
Plus 2 °C
Minus =4 °C
Nominal 2Oy °C

Report and Statistics

BOTH v

OK Cancel

Reporting tab - Temperature dialog box
Tolerances area:

e Plus box - Type the plus tolerance. You can change the plus tolerance for each
axes and/or part.

e Minus box - Type the minus tolerance.

e Nominal box - Type the nominal value. The default nominal temperature is 20°C.

The same nominal and tolerance values apply to scale and part temperatures.

If necessary, you can change the nominal temperature and tolerances for each axes
and/or part in the Edit window.

Report and Statistics area - In the list, choose how to send the output of the command
when it is executed:

e STATS - Sends the output to a statistical file.

« REPORT - Sends the output to an inspection report.

« BOTH - Sends the output to both an inspection report and statistical files.
« NONE - Does not send the output anywhere.

Edit Window

The Edit window displays the command as a dimension. It appears in Summary mode
as shown below:



Temperature Gage

S S]TEMP1 = TEMPERATURE

e Id : TEMP1
® Output Type : BOTH
® Sensor List : DEFAULT

® Unit Type : C
Fa x
Fa Y
+ Fg 2
+ Eg M

Summary mode

+

Scale

Scale

+

Scale

Part

It appears in Command mode as shown below:

DIM TEMP1= TEMPERATURE OUTPUT=STATS,
AX DEV NOMINAL
1.00

PART
+TOL -TOL

L 00C
.000

y'-a 71::.-7%: 1.870 ;m:w‘*l 2.0(
END OF DIMENSION TEMP1

SENSOR NUM=DEFAULT,UNITS=C
OUTTOL

Command mode

The command appears according to the format statement in your measurement routine.

If the controller is equipped with only one part temperature sensor, the PART SENSOR
NUM field appears in the Edit window. If your controller is equipped with multiple part
sensors, and you selected a part sensor number in the Part Sensor area in the
Temperature dialog box, the number appears in the Edit window.

Expressions

The Temperature Gage command supports expressions, like in this example:

ASSIGN/V1=READTEMPI1.M.Meas

To create an expression:
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1. Press F2 on the ASSTIGN statement in the Edit window to open the Expression
Builder dialog box.

2. From the Expression Element Type list, select "Temperature”. All of the
Temperature Gage commands that are in the measurement routine appear in the
ID list.

3. From the Extension list, select the temperature of the X, Y, Z, or M (part). Select
them as required to build an appropriate expression.

4. From the Second Extension list, select the type of value you want to store, such
as deviation, maximum, measured, and so forth.

Second Extension:

.DEV
MAX
.MEAS
MIN
MTOL
.NOM
OUTTOL
PTOL

For details about expressions, see "Using Expressions and Variables". For details about
the Expression Builder dialog box, see "Creating Expressions with the Expression
Builder".

Temperature Compensation Dimensioning

The Temperature Compensation command can report the temperature of the scale and
part that you are using for compensation. For details, see "Temperature Compensation
Dimensioning".

Offline Mode and Non-Hexagon CMM

Temperatures cannot be read in Offline mode. Therefore, in Offline mode, the
measured value shows as 20 °C.

Similarly, the temperature shows as 20 °C if the controller of the machine to which you
are connected does not support defining and reading the temperature sensor.

Thickness Gage

The Thickness Gage command calculates and reports a 2D thickness and gage
position.
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The Thickness Gage command requires a primary and a secondary feature since PC-
DMIS determines the thickness by piercing the secondary feature normal to a primary
feature gage point. When you create a Thickness Gage command, the software only
shows the valid features to select from in the Thickness Gage dialog box.

The Thickness Gage command only supports these feature types:

e« Thickness Scan
e« Linear Scan
o Profile 2D

You can use the Linear scan and the Profile 2D in any combination. However,
you can only use the Thickness scan by itself since it contains data for two surfaces.

To create a Thickness Gage command:

1. Create your primary and secondary features.
2. Select Insert | Gage | Thickness to open the Thickness Gage dialog box.

vy Thickness Gage X

1D THCKG2

Primary Feature

PRF1 v

Secondary Feature:

Gage Axis
X ~

Gage Distance Primary Drop  Secondary Drop Thickness

@® Report MaxYMin Cancel

Thickness Gage dialog box
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¥ You can also access the Thickness Gage dialog box from the
QuickMeasure toolbar (View | Toolbars | QuickMeasure). Click the Gage drop-
o =

down arrow, and then click the Thickness Gage “* | putton.

5.
6.

Select the primary and secondary features from the respective Primary Feature
and Secondary Feature lists. The software populates the list items based on the
surface or cut vector of the current alignment.

Select the Gage Axis and define your Point of Interest (POI). For details, see
"Point of Interest (POI) Definition and Reporting".

To add the Thickness Gage to your report, click the Report Max/Min button.
Click Create to create the Thickness Gage.

Once you create the Thickness Gage command, the software adds the selected
dimensions for the command in the Edit window:

-} $ THCKG] Thickness Gage
+ O Settings
+ [ Point Of Interest
+ {E'Z'Ei'f.‘f.ﬁl DP1 Passed : THCKG1 DPI]
+ 5 THCKG1 DS1 Passed : THCKG1 DS1
+ || THCKG1 TH1 Passed : THCKG1 THP1, THCKG1 THSI

Example of the Thickness Gage command in the Edit window
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PC-DMIS considers the dimensions created by the Thickness Gage command
to be internal dimensions to the command. Because of this, you cannot delete or cut
and paste them in the Edit window.

You can press the F9 key while your cursor is over the internal dimension to display the
Thickness Gage dialog box.

PC-DMIS considers the features generated by the Thickness Gage command to be
internal commands. Because of this, you can use them in Alignments, Constructions,
Dimensions and Assignments.

Point of Interest (POI) Definition and Reporting

Once you select the Gage Axis, you can define the Point of Interest (POI).

There are two methods to define the POI.
Method 1:
With the Thickness Gage dialog box displayed, from the CAD View in the
Graphic Display window, click the primary feature. The software fills in the Gage

Distance value based on the mouse-click position on the CAD.

Method 2:

From the Thickness Gage dialog box, click the Add button o and then enter a
value.
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Ly Thickness Gage X

1D THCKG1

Primary Feature:

SCN3 v

Secondary Feature:

Gage Axis:

X v

Gage Distance Primary Drop  Secondary Drop Thickness
1 120 V] V] V] 0
2 125 V| (V] /] (%)
©

@® Report Max/Min Cancel

Once you define a POI, PC-DMIS creates these commands:

THCKG1_DP1 (Drop Point Primary) - This is the pierce nominal and actual
primary curve at the Gage Distance.

THCKG1_DS1 (Drop Point Secondary) - This is the pierce nominal and actual
secondary curve at the Gage Distance.

THCKG1_THP1 (Thickness Point of THCKG1_DP1) - This is a duplicate point of
THCKG1 DP1.

THCKG1_THS1 (Thickness Point Secondary) - This is the pierce nominal and
actual secondary curve normal to THCKG1_THPL1.

To report the thickness and gage position, the Thickness Gage command uses a Gage
Axis method:

« If the input features are in the XY plane (Z is constant), the Gage Axis option is

XY.

« If the input features are in the YZ plane (X is constant), the Gage Axis option is
YZ.

« If the input features are in the XZ plane (Y is constant), the Gage Axis option is
XZ.

10
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A - Actual

B - Nominal

C - Nominal Drop Point XYZIJK
D - Actual Drop Point XYZIJK
E - Normal to Top Curve

F - Thickness Point XYZIJK

G - Gage Distance

H - Drop

You can determine which dimensions to report with the Primary Drop, Secondary
Drop and Thickness check boxes.

Gage Distance Primary Drop  Secondary Drop Thickness
1 148.0000 D)
2 148.0000 o

You must use simple curves to create a POI. A simple curve is a curve that has only
one intersection along any line normal to the gage axis.

11
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A - Vector normal to the gage axis

B - Gage Axis
C - Single intersection point along the line normal to the gage axis

Example of a simple curve

12
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A - Vector normal to the gage axis
B - Gage Axis
C - Multiple intersection points along the line normal to the gage axis

Example of a non-simple curve

When you manually enter the gage distance value or click the CAD to create a POI, if
the primary or secondary curve is not simple, PC-DMIS displays an error message and
does not create a POI.

13
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PC-DMIS X

The features and gage axis represents an unsupported shape. Features with
curves which have multiple intersections along any line normal to the gage
axis are not supported.

OK ‘

The primary curve nominal data must also be smooth relative to the thickness. When
you enter the Gage Distance value, or click the CAD to create a POI, if the primary
curve is not smooth enough, PC-DMIS displays an error message and does not create
a POl.

PC-DMIS X

! The nominals are not smooth enough to calculate thickness curves,

If a Drop Point or Thickness Point cannot be found on the secondary curve, the
software disables the relevant options in the Thickness Gage dialog box.

Gage Distance Primary Drop  Secondary Drop Thickness
1 135.0000 D)
2 1500000 o

If PC-DMIS cannot detect a POI, it displays this message:

PC-DMIS X

No point of interest found at this gage distance.

OK

You can add the maximum and minimum thickness values between the primary and
secondary features into your report.
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