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CNC Coordinate Measuring Machine
CRYSTA-Apex V Series
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C R Y S TA - A p e x  
V S E R I E S

I nt roduc ing  a  new generat ion  CNC coord inate  measur ing  

machine  focused  on  accurac y,  speed,  and  ver sat i l i t y.

We are  p roud  to  unve i l  our  CRYS TA-A pex  V  Se r i e s  tha t  de l i ve r s  fa s te r  measurement  o f  sma l l -  to   

l a rge  s i zed  par t s  w i thout  compromis ing  the  measur ing  mach ine’s  inherent  accurac y,  and  he lps  make  the  

smar t  fac to r y  a  rea l i t y.

T o  t h e  n e x t  l e v e l

5 0 0 / 7 0 0 / 9 0 0 / 1 2 0 0 / 1 6 0 0 / 2 0 0 0  S e r i e s
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A brand new CMM design that provides cutting-edge capabil it y   

in an extensive series of models  that covers practically  any 

measurement application in the small -  to large sized par t  range.

The  ae s the t i c  de s ign  spor t s  bo ld  co lour s  tha t  be f i t s  a  p re c i s ion  measur ing  ins t rument  o f  the  I oT  age.

O f fe r ing  a  cho i ce  o f  mode l s  fo r  measur ing  f rom sma l l  to  la rge  s i zed  workp ie ce s ,  the  CRYS TA-A pex  V  Se r i e s  de l i ve r s  

advances  in  accurac y,  speed  and  ve r s a t i l i t y  in  th i s  c la s s  o f  CMM.

C R Y S TA - A p e x  V 5 4 4 C R Y S TA - A p e x  V 7 7 6

M e a s u r i n g  r a n g e
X  :  7 0 0  m m
Y  :  7 0 0  m m
Z  :  6 0 0  m m

M e a s u r i n g  r a n g e
X  :  5 0 0  m m
Y  :  4 0 0  m m
Z  :  4 0 0  m m
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C R Y S TA - A p e x  V 9 1 0 6 C R Y S TA - A p e x  V 1 2 2 0 1 0

M e a s u r i n g  r a n g e
X  :  9 0 0  m m
Y  :  1 0 0 0  m m
Z  :  6 0 0  m m

M e a s u r i n g  r a n g e
X  :  1 2 0 0  m m
Y  :  2 0 0 0  m m
Z  :  1 0 0 0  m m

Note:  All models incorporate a main unit Startup system (relocation detection system), 
which disables operation when an unexpected vibration is applied or the machine 
is  relocated. Be sure to contact your nearest Mitutoyo Sales Off ice pr ior to 
relocating this machine after initial installation.

C R Y S TA - A p e x  V 1 6 2 0 1 2 C R Y S TA - A p e x  V 2 0 3 0 1 6
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HIGH PRECISION
Absolute  quali t y

P rov ide s  a  pe r fo rmance  spec i f i c a t ion  unmatched  by  any  

p rev ious  CMM of  th i s  c la s s  th rough  fea ture s  tha t  inc lude  

an  advanced  rea l - t ime  therma l  compensat ion  s y s tem which  

makes  measurement  accurac y  p rac t i c a l l y  independent  o f  

tempera ture  changes  in  the  env i ronment .  Th i s  i s  in  s t a rk  

cont ra s t  to  ea r l i e r  genera t ion  CMMs where  accurac y  cou ld  

not  be  guaranteed  un le s s  the  mach ine  was  ins t a l l ed  in  the  

cont ro l l ed  env i ronment  o f  a  measur ing  room he ld  a s  

c lo se l y  a s  pos s ib l e  a t  the  s t andard  tempera ture  o f  20  °C.
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Real - t ime  temperature  compensat ion

Mitutoyo’s thermal compensation system technology 
enables the CRYSTA-Apex V Series to maintain specified 
accuracy over the wide temperature range of 16-26 °C. 
The system operates by continuously tracking the 
temperature of the workpiece and every scale on the 
CMM and using this data to calculate and apply 
corrections to the measurement output. Thus the CMM 
appears to be performing as if it is always operating at 
a constant temperature of precisely 20 °C.

Repeatab i l i t y

Excellent measurement repeatability is essential 
for high accuracy and this is especially true 
when using scanning probes to measure 
complex 3D surfaces, an application where 
dynamic errors can occur if precautions are not 
taken. In this scenario the data from the 
scanning probe is stabilised by holding the 
probe stationary for a short time whenever the 
stylus tip contacts the workpiece, thereby 
ensuring that inertial causes of dynamic error 
are eliminated, making it possible to deliver the 
best possible level of repeatability obtainable 
from the CRYSTA-Apex V Series machines.

The CRYSTA-Apex V Series guarantees a 
maximum permissible length measurement error 
(E0,MPE) of 1.7 + 3L /1000 μm, a specification that 
compares very favourably with a standard CMM 
offering an E0,MPE of 2.5 + 4L /1000 μm, which 
would generally be considered high accuracy.  
To illustrate the practical advantage of the 
higher specification of the CRYSTA-Apex V 
Series, consider the case where the tolerance on 
a dimension is ±0.02 mm: the measurement 
uncertainty of the standard machine exceeds 
one-fifth of this tolerance* for any length over 
375 mm. In contrast, the V Series uncertainty 
remains within one-fifth of the tolerance for 
measured lengths up to 766 mm. Hence the V 
Series actually offers guaranteed accuracy over 
more than double the measuring range of the 
less accurate standard machine.

H igh  accurac y  in  the  1.7  μm c las s

*  Assuming an acceptable working ratio between component 
tolerance and accuracy of measurement is 5:1 minimum.
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HIGH SPEED
Dramatical ly  reduces  
measurement  t ime with   
high - speed measurement s

The  V  Ser i e s  enab le s  use r s  to  f ree l y  s e t  measurement  paths  

a long  three - d imens iona l  su r face s ,  enab l ing  comp lex  

workp ie ce s  to  be  measured  mos t  e f f i c i ent l y.  H igh - speed  

measurement  i s  unaf fe c ted  by  p roces s ing  accurac y  through  

rea l - t ime  co r re c t ion  of  pa th  e r ro r s  c aused  by  d i f fe rences  

be t ween  workp ie ce  and  des ign  va lue s .  The  V  Se r i e s ,   

w i th  i t s  h igh  dr i ve  speed  and  acce le ra t ion  combined  w i th  a  

max imum measur ing  speed  of  8  mm /s ,  d ramat i ca l l y  reduces  

to t a l  measur ing  t ime.
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Speed  and  acce lerat ion  to  reduce  measurement  t ime

The CRYSTA-Apex V Series offers a maximum drive 
speed of 519 mm/s and a maximum acceleration of 
2,309 mm/s2. Compared with conventional CNC CMMs  
(typically around 430 mm/s and 1,650 mm/s2), this 
amounts to about 100 mm more traverse distance 
one second after starting movement. This faster 
movement capability, combined with a maximum 
measuring speed (the speed with which the stylus 
traces over the workpiece) of 8 mm/s, much faster 
than conventional CNC CMMs (typically around  
5 mm/s), cuts total measuring time significantly. 
The more the number of measurement locations, 
the greater this margin grows, which in turn 
results in significant cost savings.

H igh - speed  opt imum path  scanning

The V Series is equipped with a measurement 
feature that allows users to specify scanning 
measurement paths (design values). This feature 
allows for high speed, high-accuracy scanning by 
correcting dynamic errors that would otherwise be 
produced by acceleration and deceleration 
stresses. Measurement paths can be freely 
specified for three-dimensional forms as well, 
which enables intricate workpieces to be measured 
by tracking precisely along their curved surfaces 
and contours.

Ac t i ve  scanning  feature

Enables high-speed measurement by 
accommodating discrepancies between design 
values and the actual workpiece. The 3D optimal 
path scanning advantages are retained whilst 
allowing for manufacturing or alignment 
deviations. The complexity of some workpieces. 
(e.g. turbine blades, fan blades and impellers) 
makes measurement difficult as their 
manufacturing variation fluctuates more than most 
machined parts. The V Series can tolerate these 
differences and still perform accurate 
measurement. 
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DIVERSITY
Ef f ic ient ,  high -accurac y  measurement  of  
prac t ical ly  any  par t  shape

The  CRYS TA-A pex  V  Se r i e s  i s  su i t ab le  fo r  a  w ide  range  of  

app l i c a t ions  us ing  touch - t r igger,  s cann ing  and  non - contac t  

p robes  in  fu l l y  au tomat i c  pa r t- p rogram measurement  c yc l e s .
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Compac t  h igh -accurac y  scanning  probe  SP25M

The SP25M is a compact, high-accuracy scanning 
probe with a 25-mm outside diameter. It is a 
multi-function CNC CMM probe that can collect 
data not only from scanning measurements, where 
the probe moves while in contact with the 
workpiece to collect a point-cloud of coordinate 
values, but from high-accuracy single-point 
measurements as well.

Automat ic  probe  changer  ACR3

This fixture is necessary when using probes that do not support automatic stylus exchange for fully 
automated measurements that require changes in stylus diameter and /or length. It is also needed for part 
programs that require switching between contact and non-contact probes. Newly designed with a simpler 
structure and increased durability due to a new mechanism that uses the drive of the CMM for automatic 
exchange.

Unlock Lock

Non- contac t  laser  probe  Sur faceMeasure

SurfaceMeasure is a non-contact probe that 
collects coordinate values of the surface of a 
workpiece by using laser light. It can quickly obtain 
a point-cloud of 3D surface data.

Measuring color sample 
boards

Measuring glossy workpieces

Probes for  Coordinate Measuring Machines
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Electric-cell separator moulds

Pump impe l le r s

Surface and cross-section measurements on precision moulds for 
the separators used in electric cells can be made using a low 
measuring force, high-accuracy scanning probe.  
Three-dimensional error and cross-sectional form analyses may be 
performed using the measurement data obtained.

Complex shapes such as pump impellers can be measured using a 
robust non-contact laser probe that produces huge amounts of 
data in the form of a point cloud to provide highly detailed 
measurement data for excellent characterisation of the part.

Ef f ic ient ,  high -accurac y  measurement  
in  a  var iet y  of  applicat ions

The  CRYS TA-A pex  V  Se r i e s  i s  su i t ab le  fo r  a  w ide  

range  of  app l i c a t ions  us ing  touch - t r igger,   

s cann ing  and  non - contac t  p robes  in  fu l l y  au tomat i c  

pa r t- p rogram measurement  c yc l e s .
E l e c t r i c  veh i c l e

Automob i l e
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Turb ine  and  fan  b ladesElec t r i c  motor  cores

Transmis s ion  casesAr t i f i c ia l  jo int s

The cross-section of aircraft engine aerofoil components can be 
measured using a compact, high-accuracy scanning probe. Even 
workpieces susceptible to large errors, such as castings, can be 
measured quickly and reliably.

Surface and cross-section measurements on precision moulds for 
the separators used in electric cells can be made using a low 
measuring force, high-accuracy scanning probe.  
Three-dimensional error and cross-sectional form analyses may be 
performed using the measurement data obtained.

Non-contact laser probes require dramatically less measurement 
time compared to contact (scanning) probes. Scanning from three 
directions enables simultaneous measurement of the top and side 
faces, which means less repositioning and efficient measurement 
of even the most intricate parts.

Freeform surface measurement of artificial joints can be made 
using a compact, high-accuracy scanning probe.  
Three-dimensional error analysis can be performed using the 
measurement data obtained.

E l e c t r i c  veh i c l e A i rc ra f t

Med ica l  c a re  Power  t ra ins
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SOFTWARE
Application  sof t ware  that  of fer s  
func tionali t y  and ease  of  use

Mitu toyo  of fe r s  an  ex tens i ve  cho i ce  o f  app l i c a t ion  sof t ware  fo r  au tomat i c a l l y  

genera t ing  par t  p rograms  to  per fo rm measurement  and  eva luat ion  of  s imp le  o r  

comp lex  component s ,  inc lud ing  gear s  and  ae rofo i l s .  P rac t i c a l l y  any  measurement  

cha l l enges  that  our  cus tomer s  may  encounte r  c an  be  t ack led  by  V  Se r i e s  mach ines .
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M C O S M O S
Data processing

MCOSMOS is Mitutoyo’s suite of PC-based CMM software 
applications that consists of optional modules to support fully 
automated measurement of all kinds.

M S U R F
S c anning and eva luat ion  by  la s e r  p rob e 

The MSURF software package comprises MSURF-S for scanning 
measurement of a part and MSURF- I for comparing the resulting 
measurement data against the master model data.

M i C AT  P l a n n e r
Au tomat i c  par t- p ro gram generat ing

This software package dramatically reduces part-programming 
creation time by automatically generating the part program. 
Tolerance information from a 3D CAD model is read to determine 
which features of the part should be measured to verify conformance 
to specification. Compared to conventional methods (teaching), this 
method creates more-efficient measurement programs as well as 
saving time.
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SMART FACTORY

S t a t u s  M o n i t o r

•  Collects and visualizes operational 
status data

• Supports MT Connect communication

From s tatus  management  to  preventive  maintenance.  
Kick s tar t  your  smar t  fac tor y  through v i sual ization.

Mitu toyo  has  deve loped  new fea ture s  tha t  use  a  ne t work  to  

cent ra l l y  manage  manufac tur ing  p roces s  in fo rmat ion.  The  

Measur L ink  sof t ware  package  he lps  p revent  de fec t i ve  par t s  by  

co l l e c t ing  and  ana l y z ing  measurement  dat a  in  rea l  t ime.   

The  St a tus  Moni to r  (Smar t  Measur ing  Sy s tem,  o r  SMS),   

wh i ch  ind i ca te s  the  opera t iona l  s t a tus  o f  the  measur ing  mach ine;  

and  the  Cond i t ion  Moni to r,  wh i ch  ind i ca te s  the  phy s i c a l  

cond i t ion  of  the  mach ine  i t s e l f,  he lp  ma int a in  measurement  

accurac y,  inc rease  p roduc t i v i t y,  and  improve  ma intenance  

management .

Server

Remote  machine  moni to r ing
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C o n d i t i o n  M o n i t o r M e a s u r L i n k

Preventive maintenance through 
status monitoring

• Slideway distance travelled
• Temperature log
• Number of probe inputs
• Other selectable information

Output information

CNC Coordinate 
Measuring Machine

Server

Re du ce s  defe c t i ve  p ro du c t s  by  
v i sua l iz ing  qua l i t y

Condu c t  p revent i ve  maintenance  through CMM 
s t a tu s  moni to r ing



18

USABILITY
Ef fec t ively  reduces  operation  and measurement  t ime 
through enhanced convenience  and usabil i t y

The  V  Se r i e s  i s  equ ipped  w i th  the  Qu i ck  L auncher  to  improve  operab i l i t y  and  a  joy s t i ck  box  that  l e t s  use r s  

remote l y  cont ro l  the i r  measur ing  mach ine  a s  though  i t  were  r ight  in  f ront  o f  them.  These  enhancement s  in  

us ab i l i t y  enab le  the  work f low to  be  s t reaml ined  by  reduc ing  measurement  t ime.

The Quick Launcher enables simple and intuitive operation for easy 
part program execution. The touch-panel monitor further improves 
operability, making operations practically effortless for anyone. 
Part programs can also be executed via barcodes and QR codes.

Joystick box

The joystick box allows users to 
easily operate their  
CRYSTA-Apex V Series CMM 
from a remote location. It 
comes with control buttons 
marked with user-friendly icons 
and an override knob for 
changing speed.

This software package 
dramatically reduces  
part-programming creation 
time by automatically 
generating the part program. 
Tolerance information from a 
3D CAD model is read to 
determine which features of 
the part should be measured to 
verify conformance to 
specification. Compared to 
conventional methods 
(teaching), this method creates 
more-efficient measurement 
programs as well as saving 
time.

Part program execution

MiCAT Planner
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OPTIONS
To suppor t  ful ly  automated measurement  and  
ef f ic ient  setups

Opt ions  that  suppor t  fu l l y  au tomated  measurement  to  cap i t a l i ze  on  the  advantages  o f  CNC CMMs,  

and  that  p romote  e f f i c i ent  s e tups  to  reduce  c yc l e  t ime.

Automation example

The V Series’ ability to deliver high-accuracy measurements across 
a wide temperature range eliminates the need for a dedicated 
measuring room. This allows for the automation of in-line and 
line-side measurements within the manufacturing process to 
significantly reduce measurement time and streamline the 
workflow.

Clamping system Eco-Fix Kit

Rotary table

Mitutoyo clamping tools 
comprise of a clamping system 
where elements can be put 
together like toy construction 
blocks to easily fix workpieces 
in place on the measuring 
table.

This is a precision orientation 
device for CNC CMMs to aid 
efficient and high-accuracy 
measurement of rotational-form 
components such as gears, 
impellers, screw rotors and 
cams. Can be synchronized 
with a scanning probe to 
enable a wide range of contour 
measurements to broaden the 
application range of a CMM.



Coordinate Measuring Machines

Sensor Systems

Vision Measuring Systems

Test Equipment

Form Measurement

Digital Scale and DRO Systems

Optical Measuring

Small Tool Instruments
and Data Management

https://www.mitutoyo.co.jp/global.html

Find additional product literature 
and our product catalogue

Note: Product illustrations are without obligation. Product descriptions, in particular any and all technical 
specifications, are only binding when explicitly agreed upon.
MITUTOYO and MiCAT are either registered trademarks or trademarks of Mitutoyo Corp. in Japan and/or other countries/regions. 
Other product, company and brand names mentioned herein are for identification purposes only and may be the 
trademarks of their respective holders.

Mitutoyo Corporation

20-1, Sakado 1-Chome,

Takatsu-ku, Kawasaki-shi,

Kanagawa 213-8533, Japan

T +81  (0) 44 813-8230

F +81  (0) 44 813-8231

https://www.mitutoyo.co.jp

Whatever your challenges are, Mitutoyo 
supports you from start to finish.

Mitutoyo is not only a manufacturer of top quality 
measuring products but one that also offers qualified 
support for the lifetime of the equipment, backed up 
by comprehensive services that ensure your staff can 
make the very best use of the investment.

Apart from the basics of calibration and repair, 
Mitutoyo offers product and metrology training, 
as well as IT support for the sophisticated software 
used in modern measuring technology. We can also 
design, build, test and deliver bespoke measuring 
solutions and even, if deemed cost-effective, take 
your critical measurement challenges in-house on a 
sub-contract basis.

Our products are classified as regulated items under Japanese Foreign Exchange and Foreign Trade Law. 
Please consult us in advance if you wish to export our products to any other country.
If the purchased product is exported, even though it is not a regulated item (Catch-All controls item), the customer service 
available for that product may be affected. If you have any questions, please consult your local Mitutoyo sales office.
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