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Thank you for choosing the XM Series Handheld Probe Coordinate Measuring Machine |

The purpose of this Quick Start Guide is to introduce a user to basic programming methods.

You can begin to master programming by following the instruction in this guide.
To complete the Program Mode basics, use the measurement plate provided.

Once you have mastered the basics, you can easily use them for various applications.
Let’s begin!
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@ Start-up
To turn the system on, press
the POWER button on the
main unit.

@ Fixing a target
You need to fixture the
measurement target from
the start to the end of
measurement.
If you are using your own
measurement target, fixture it
with a clamp or other fixture.

® Coordination
If you set a coordination on the
measurement target, you can
measure the distance from the
coordinate origin point and the
positionality.
You can also accurately guide
the measurement position
during Run Mode.

® Guidance Image
The guidance image serves
two purposes:
* Guides the measurement
position using an image
during Run Mode.

* You can insert the
measurement point as an
image into single object
reports or result reports.
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‘Program Mode" is used to set measurement points and tolerances.

Once you register measurement details in Program Mode,

anytime by simply selecting the desired program.

You can save many programs in Program Mode, so

part you need to measure.

Step 1

Step 2

\

Click the [Program Mode] button,

Fixture the measurement target to the stage.

you can use “Run Mode” at

you can create programs for each

A
Target/Q§ -

pu ’
Step 3

1

Set a coordination.

v’

=

Step 4

\

Measure the measurement elements.

\_

v

( Step 5

=

Capture a guidance image.

o

( Step 6

s

Save the Program.
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2-1 What is the Basic MeasurementiMe

e e

. The Basic Measurement tab contains tools used to specify measurement points
* It consists of “Basic Elements” to generate elements, such as planes and circles, and
- .
. “Measurement Between Elements" that measures the distance or angle betwveszn two
* elements.
: Basic ;{;rﬂh_j_al#ig | GD&T | Apps ‘ Coordinzaton
. Measurement Between Elements
. r
-
- * \
. .
. Distance
. Basic Eleme
. e
-
.
.
.
Ll
- o
L
L
°
L]
. — -
. Icon Category Name | Measuring item
® Measurement guide ° y . -
Click the Basic Measurement ~ ° . Distance Measures the distance between any two specified
icon to open the corresponding  * . elements.
edit screen. N o
The edit screen provides e M
" ) easuremen .
a measurement guide that * urement Measures the angle between any two specified
describes the operation . Between Angle elements
procedure for the applicable tool. * — Elements :
Click the b button to see an s
animated sample operation. 4
e s soms o mor. S “ Calculation | Calculate by using the measurement resuilt.
0 12.Chee [On] burion. °
. b "
L) (———
. C Plane Creates a "Plane” from any 3 or more specified
. | — measurement points.
L]
. W )
. . )
. Line Creates a “Line” from any 2 or more specified .
. measurement points.
Y —_—
« — |
: Point Creates a “Point” from any 1 or more specified
. measurement points.
-
. le" f
; . “Circle" from any 3 or specifi
. _} Basic Circle | Creates a Cltrc ' ny 3 or more specified
. Elements measurement points.
.
.
®. Cylinder Creates a "Cylinder” from six measurement points
: y taken from two separate axis cross-sections.
.
.
. Cone Creates a "Cone" from six measurement points
. taken from two separate axis cross-sections.
L
.
L]
Creates a“S 2
. Sphere € a "Sphere” from any 4 or more measured
. points.
L ]
.
.
.
.
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2-2 What is Coordination?

The “Coordination” tab contains tools to measure the X, Y, and Z axes that serve as

references on the measurement target and set coordination.

+ If a reference coordinate system is specified in the part's drawing and measurements
are referenced to these coordinates, you must set a coordination.

+ When measuring in run mode and fixturing parts in different stage positions,
coordination must be set to “align” measurement points and guidance images to the

part.
‘wosc [ vt | GoT [ s | Covdnaton |
New ‘
_ - ‘
3 gimplé 757|n7ﬂ313
| Coordinate  Cocrdinate -
i Cylinder
s l im‘f.'.j_;?" <‘
| 4 St
| S ) S
Type A Type B
Coordinate Coordinate Coordinate
Icon Name Measuring item
Simple Measures three points and sets the base coordination.
Coordinate
5"T!P'e Measures four points on the cylinder, and set the base
Coordinate - | . ination
Cylinder ’
Type A Measures a plane, line, and a point to set the base

Coordinate coordination.

Type B Sets the base coordination where the center coordinate of a
Coordinate circle forms the origin.

Specified
Coordinate

Select elements which become the reference plane,
references the axis and origin, and sets the base
coordination.
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Measurement position guide
This function shows how to
measure the same position 2s
the measured point in Program
Mode

By determining

the measurement point,
measurement reproducibility
increases, and anyone can
measure with the sarme
conditions.

Simple Coordinate
Measures three points to easily
create a coordination.

We recommend that you

first set it up to correct the
measurement position guide.

v

oo

If the measurement value
is the reference, set the
appropriate coordinate
from [Type A Coordination],
[Type B Coordination], and
[Coordination specified by
elements).
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® Probe
Hold the probe with your
dominant hand and measure
the target.
Do not forcefully press the
stylus ruby tip of the probe
when measuring.

@ Cancel
You can cancel measurement
if the probe moves during
measurement or measures an
undesired point.
Press the [CANCEL] button
on the console. The previous
measurement is canceled.

[CANCEL] Button

@ Status display area/
Status LED indicator
When the probe is in
measurement range, the “status
display area” on the screen and
the “Status LED indicator” on
the probe turns to green.

Program Mode

e

Program Mode File

\®

<&

@
Status LED indicator

You cannot measure when the
display is red or yellow.
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In the XM Series, the process of touching the measurement target with the stylus ruby tip
of the probe and obtaining that point's XYZ coordinate is called “measurement”.

The coordinate of the point obtained through measurement is called the “measurement point”™.
First, let's figure out how to execute “measurements”.

1_ Make the stylus ruby tip of the probe come into contact with the
measurement point, and press the [MEASURE] button on the console.

Contact with the measurement point

\~Target

When you press the [MEASURE] button on the console, an activation sound will
sound twice.
Do not move the probe until you hear both activation sounds.

Press the [MEASURE] button.

()
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2-4 " Creating a Program Using Basic Measurements

In this example, a “Program File" that measures the target shown in the figure below is

created.
(2) Diameter of Circle 1
H
Plane 1
Plane 2
= fonmi,
s -
Step 1
Set a “Simple Coordinate”.
] Page 10 |
\ Y|
= )
Step 2
Measure the “Plane 1" and “Plane 2".
(1 Page 14
N Y
4
7~ )
Step 3
Measure the distance between “Plane 1” and “Plane 2",
(11 Page 16
S >
.
7 A
Step 4
Set the tolerance for the distance of “Plane 1” and “Plane 2".
0 Page 17
\ >
y
7 5
Step 5
Measure the diameter of “Circle 1",
(] Page 18
& )
o )
Step 6
Save the Program mode file.
0] Page 20
e J

@ @ o & a o @ & @ ° 2 s o
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-0 Setting a Simple Coordinate

@ Probe registration
After you purchase this system
and before you use it for the
first time, you need to register
the probe information.
For details, refer to [[1"Probe
Registration” in the User's
Manual.

® ® 9 8 8 @ 8 8 6 T 8 O & T 9 6 O G O O 8 O B O S S S S O O O S " O S & O F 6 O O B O 6 8 9 0 S O O @ & O O O 5 8 O 0 8 O 8 O O O O O 8 6 O O 0 S G S S s .

Set a “Simple Coordinate”.

1.

Click the [Program] button on the main screen.

XM series

Run oﬂ Program

Statistics/

y 4

Y1) ol
Analysis /
Single s’;‘r_\v.“ /["]

Measurement

The “Program Mode” screen is displayed. w))

A message box appears. Click the [Yes] button.

XM Controlier

Establizh 3 coordinate setting!
Use cocrdinate setting in the fcilo
- Adjusting work pesition in Run M
- Sevthe base messurement waiuz

The [Coordination] tab opens.

As shown in the figure below, fix the measurement target onto the
stage with the provided bolts.

10

]
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4. Click [Simple Coordinate] button.

[ = B B e s RICT R

| Simple

e 1 — 1 1|

The edit screen of “Simple Coordinate” is displayed.

Coordinate

Near the point indicated by the red circle in the image below, make

the stylus ruby tip come into contact with both

the measurement

target and stage plate, and press the [MEASURE] button on the

console.

Measur ement Pont
Requiced: 3 Pont(s) (Foxed) =

No

MX Coord.

1

« w o 8 o @

® Probe
Hold the probe with a dominant
hand and measure the target.
Do not forcefully press the
stylus ruby tip of the probe
when measuring.

@ Measure
Make the stylus ruby tip of the
probe come into contact with
the measurement point, and
press the [MEASURE] button
on the console.

Contact with the
measurement point

Target
Press the [MEASURE] button.

When you press the

[MEASURE] button on the

console, an activation sound

will sound twice.

Do not move the probe until

the activation sound sounds

for the second time.

@ “2-3 Understanding How
to Execute Measurements®
(Page 8)
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6_ Using the same procedure as Step 5, measure near the point
indicated by the red circle in the image below.

The second point is measured.

7. Next, measure near the point indicated by the red circle in the image below.
® Coordinates set by “Simple T, i
Coordinate” -
Coordinates are determined in . \ Ny |
the following way with “Simple Bt
Coordinate”. )
= XY Plane
The plane that passes through
the three measured points is
the “XY Plane”.

« X-Axis
The line that connects
1st and 2nd points is the
“X-Axis". The direction from
the 1st point to the 2nd point
is the positive direction.

= Origin point
The point that intersects the
perpendicular line drawn in
the direction of the X-Axis
from the 3rd point is set the
“origin point”.

),

In the graphic display area, the “origin” and the arrow indicating the directions of
the “Simple Coordinate” are displayed.

—_—
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® Guidance Image
The image captured here is the
“Guidance Image”.
Itis the reference image in
“Run Mode", so make sure to
capture an image that is easy
to see where the position of
the measurement point is in
relation to the measurement
target.

In order to capture the “Guidance Image”, press the [DISPLAY] button
on the console.

The graphic display area switches to the probe camera live display.
On the measurement target, the points measured with "Simple Coordinate” are

overlapped and displayed.
[=— SR e s

LAle -] X0 O NO

@ ® & w ® ® ® © & ® e ® & o ° @

Adjust the display so that you can recognize the measurement targst and
measurement points, and press the [CAPTURE] button on the console.

@ Capture range for the
Guidance Image
The range indicated by the red
frame in the image below is
saved as the guidance image.
The gray area is not included
in the saved guidance image.

( — T30

The guidance image is captured.

Press the [OK] button of the console.

The edit screen of “Simple Coordinate” closes and the “Simple Coordinate” is
registered in the Element Tree.

g — =[]

® Element Tree
The registered measurement
elements are displayed in order.
In Run Mode, the measurement
elements are measured in the
order that they are registered in
the Element Tree.

M e /X @ O

e Bttt e ey M B

) samplele @B(e

s -Cooo- IS
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Measure *Plane 1" and “Plane 2".

/—Plane 1

/———-’Plane 2

/

1_ Select the [Basic] tab and click the [Plane] button under the “Basic

®

® Measure
Refer to [[1Page 8.

Press the [MEASURE] button.
.

14
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3. with the same procedure, measure the second and third points on
the plane.

® Number of measurement
points
For plane measurement, at
least three measurement
points are necessary.
The measurement result is more
stable with many points. so we
recommend six points or more
The number of recommended
points for each element and
the minimum necessary points
are shown on the edit screen.

e

® Capturing
the Guidance Image
Referto  Page 13.

@ Switcn between still
images and live display
After capturing the guidance
image with the measured
elements, the graphic display
area becomes a still image
When recapturing a guidance

> image, press the [CAPTURE]
’ button on the console and you
. can switch to the live display.
= S s E s | ,
= P, s ot e e e - e .
= o .
.
5. Press the [OK] button on the console. .
The edit screen closes and the “Plane” is added to the Element Tree. :
i
nb""'ﬂ""-afxﬂﬂnu .
i i e A s e e .
.
.
Switch the "Play”
3 .
y | .[;—j , and “Stationary" by
. g ! ! [ O] : [CAPTURE] button
H@IE@E . .
P e Vet —— « @ Measurement point range
| - B §as . When measuring a plane,
il - . measure the measurement
! _! - E P points so that they are
— = .  distributed within a wide range
A e ] — - across the target plane.
R = —— -
et 1 = 0
.
L]
.
. ®OK — Next
N When you want to repeatedly
, measure with the same
N element, hold down the [OK]
. button on the console.
. The measured element is
registered and the same element
: is used as a new element.
.
L]
.
.
.
.
L]
.
.

15
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2-7 Measuring the Distance Between Planes

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
L]
.
.
.
.
.
.
.
.
L]
.
.
L]
.
3
.
.
.
.
.
.
)
.
.
L]
-
.
[
.
[
(]
L]
L
.
]
[]
[
L]
[
.
L]
L]
.
.
L]
.
.
.
L]
L]
L
.
.
L]
.
.
.
.
L]
.

Measures the distance between two planes measured in section "2-6".

1. Click the [Distance] button under the “Measurement Between Elements”,

RN L e, [

® Input element
The “input element” is the
geometric feature used to
reference the measurement.
(here, it is “Distance”). You
can select from measured
elements.
The most recently measured
element is selected as the
initial value.
You can change it by selecting
elements from the displayed

Distance

list.
ot et e e |
. 1 | Faneidl 3|
TodBmmr :m::
berm Bemert ﬁnnwm:-:- re———r—
OEL-CNIN . _— "
) B Cordnaion et The edit screen of “Distance” opens. @

® New Element
You can create new input
elements from [New Element]
on the edit screen.
When you click the element
icon, the edit screen of the
selected element opens.
After measurement, if you click
the [OK] button, you will return
to the edit screen of [Distance].

New Bement

OEEEEan

" Input Element
O Irput Blement §  Flaredil -
Input Sement 2 pa}i::f -

eiibE
Kiiii
EERGE
111k

@ Guidance image for
[Distance]
A Guidance Image captured
with [Distance] measurement
is used when displaying
measurement points on the
Single Object Report.

==

- m we  um am
s mma - @ m um am
P R " weam T dms
¢ e o - 0 e T B e ()
= S - ] i3 ) -

) (S

16

Scanned by CamScanner



2-8 Setting a Dimensional Tolerance

When you set a tolerance, the XM can judge measurement result.
Enter the design value and the upper and lower tolerance limit.

1.

Enter the [Design Value], [Upper Limit], and [Lower Limit] in the

“Tolerance Settings” area.
[=— SR e ] X

—T
)\0 (\NO

‘} | Toierance Sattrgs - Distance
Nas, Vakue _oper Lmt

[

e m o am ‘ |
* om | I

Press the [OK] button of the console.

The edit screen closes and the “Distance” is added to the Element Tree.

When the tolerance result is “OK”, a @ mark is displayed on the element name in
the Element Tree

@ <New> <@
~ SimpleCood- i s
T Plane0dl  ap(m

P oo, R

17

} Tolerance settings of 10 mm with £0.3 mm

® Values that you can enter
for the tolerance
‘You can only enter a value
. for the upper limit that is
greater than the lower limit
For negative tolerance values,
enter aminus (- ) s;mbol

® o @ 2 3 9 9 s s @

s @

You can also set tolerances to
be both positive or negative
necessary.

® Batch Tolerance bemngs
It 1s also possiole 1o set oatch

tolerance rules 1o te ap

d
to all tne measurements in the
prcgram

For details, refar to _ ‘Batch
Tolerance Settings” in the
User's Manual.
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® Shape
For a circle, you can select
concave or convex shapes.

=" R

® Base Plane
For circle measurement, a base
plane is necessary.
Project measured points onto
a base plane and calculate
a circle using the projected
points.

Measure the diameter of a circle.
When you measure a circle: specify a reference plane, project the measurement point

onto the reference plane, and measure it.
Circle

o 1 ==

The edit screen of “Circle” opens.

2_ Check that [Plane 002] is selected for [Base Plane].

- —
~ X0 O #®

)

..lll...l..!....'o.l.l.lln'l--0.|.o..n-.-.ol.ll!lll-l.O.'OI0'.!0'.0.-.!"0..'.

18
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3. Measure the first point on the circle by using the probe and console.

Press the [MEASURE] button.
\

L4 % ¥ 8 8 ® 2 8 % e % & 8 % e 8 e @

4. With the same procedure, measure the second and third points on

the circle. @ Number of circle

' ' measurement points
For circle measurement, at
least three measurement
points are necessary.
We recommend 6 points or
more.

® Capturing
the Guidance Image
For details, refer to (] Page 13.

—_— (=) Ce) e

6. Setthe tolerance and press the [OK] button on the console.

@ Tolerance Settings
For details, refer to [[1Page 17.

® 8 ® ® 4 8 9 ¢ & 9 F 5 8 T O 6 B O 6 O 8 S W 8 S B 8 6 8 G B & B G B & 8 B G 6 S 6 O B & L v .
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2-10' Saving Your Program

Save the settings that you have configured up to now as a “Program file",
If you save the settings, you can repeatedly measure with the same settings in the [Run Mog |
e.

@ Guidance Image for
Program Mode

You can use this image to
attach to reports or as the
thumbnail image for the
“Program file".

Make sure to capture an image
for which it is easy to recognize
what the characteristics of the
measurement target are.

® [Guidance Image Selection]
dialog box

You can save existing guidance
images as a “Guidance Image
for Program Mode".

Select an image from the list
and click the [OK] button.

Cumdance brage Selacton

Asa
Sutirg Torpet Prog am Mode: Suw>

=]

@ & & @ ® & & & 5 8 9 O ¢ S S G " ST S B B C P S O VT O N S O O B O O PP O S S e e 0 e S e s 0 QeSS eSO PSS s s S e 0SS0 e e s

1.

Click the [F] (Save) button on the quick access tool bar,

-

r"’“‘c"““’"; yY e

Gurance Image ha net een 1ot Program Mede
Used for the thumbnai cf setting ' de o lor repcr outout
Do o wank a set?

Capture the “Guidance Image” and press the [OK] button on the console.
The [Save Program Mode File] dialog box is displayed.
/

Input a file name and click the [Save] button.
PESESEES ~ S T E——
e R e T TETEE R

- = ; e |

.

e Lo gt T

e Sew:

o s o !

bl T~ T— ST ) [ ]
—A——A

The “Program File” is saved, and it goes back to Program Mode.

20
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2-11 Executing Run Mode

Use "Run Mode” to perform measurements saved in the "Program File”.

@® Run Mode
When you start Run Mode on
the main screen, click the [Run

Mode] button.

o

lRun]

-

i
lilijii

H

13
ik
IER RN
tiiki

i

® Start
You can also press the [OK]
button on the console to start
measurement.

® Reading
the [Program file]
When the “Run Mode" screen
is displayed, the Program file
used last is selected.
If you want to use a different
file, select a name of Program
file from the drop-down list, or
click the [Open File] button to
select a file.

et it Bl L2 I

The “Run Mode" starts.

3. Reference the image displayed in [Guidance Image], make the stylus ruby
tip come into contact with the specified position, and measure the target.

—c |

Guldance Image
—_ '-"_-‘

P

® @ & & & ® & & & " s 8 o
® 8 8 8 ®§ 8 8 ® 8 9 8 % O ®P P O T B S P O O O O O B O O G O O ® @ O & O & G O 8 G 8 6 O @ & & 8 O 6 s e 8 s s G 0
s 5 5 & 0 e
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® Moasuramaent position guide
[Dhaplays measurement poiris
rerjistested b Progearn Wosde,
they curtesnt pestion of 1he
wlylus rutig g and thes graph
(chack rmoasurarnent prsition)
that indicates their distances

4, When the measurement of the “Simple Coordinate” complotes, tho
[Measurement Position Guido] will bo enablod. While referring to
the measurement position gulde, make tho stylus ruby tip come Into
contact with the measurement point, and measure the target.

Chadk measutarnant (5Neon

GOukeditven Image

Measurerneant
postion quu]q

| | e

|
i
\
Maasure in a way that the
If you measure the point, the next measurement point will be guided. current position of the stylus

) i ruby hip averlaps the registered
Follow the measurement position guide, and measure all required points. measurameant point
The graph (check measurement
position) gets smaller the closer
it comes to the ragistered

=
E

5. When the measurement completes, the measurement information

area switches to [Measurement Result] tab and the measurement position
result will be dlsplayed ® Tolerance indicators
T —T:'*"==‘—'§:-« Tz w{“ el Displays the difference between
o e -___-.- oA = f_\.-, LOK e the design value and the
- . measurement value on a graph
D m " [ ’ « Center Design value
i - Light green Tolerance range
_m"““”"'- g P
‘ ' ] d « Dark green: Measurement
. value

When the values are outside
of the tolerance range, the
measurement value graph is
displayed in red.

® Total status
If all the measurement results
are within the tolerance range,
[OK] is displayed
|f even one value included in
the measurement results is
outside of the tolerance range,
[NG] is displayed.

5 8 ® 8 8 ® 8 8 6 6 © 6 6 & & 6 6 6 ® 8 & & & & B & @ & s e T & e & 8 & s e

23

Scanned by CamScanner



Specifications are subject to change without notice.
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Phone: +62-21-2966-0120

ITALY

Phone: +39-02-6688220
KOREA

Phone: +82-31-789-4300
MALAYSIA

Phone: +60-3-7883-2211
MEXICO

Phone: +52-55-8850-0100
NETHERLANDS
Phone: +31 40 20 65 100
POLAND

Phone: +48 71 36861 60

ROMANIA

Phone:; +40 269-232-808
SINGAPORE

Phone: +65-6392-1011
SLOVAKIA

Phone: +421 2 5939 6461
SLOVENIA

Phone: +386 1-4701-666
SWITZERLAND
Phone: +41 43-45577 30
TAIWAN

Phone: +886-2-2721-8080

www.keyence.com

THAILAND
Phone: +66-2-368-2777

UK & IRELAND
Phone; +44-1908-696900

USA
Phone: +1-201-930-0100

VIETNAM
Phone: +84-4-3772-5555
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