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MeasurLink TS

Data Management Software by Mitutoyo

Roundtest RA-10

SERIES 211 — Roundness Measuring Instrument A cost-effective compact
. instrument that enables full-scale
Simple measurement procedure eahees el e,

} ¢ User-friendly operation.

Measurement results and recorded profiles
~ are easy to view with the large LCD, and can
-4 / then be printed by the built-in thermal line
Mount the workpiece on  Position the detector in printer. Furthermore, optional functions to
the holding fixture. contact with the workpiece. improve usability can be offered.

¢ Offers easy operation for anyone.
A large, simple key arrangement is used.

Mitutoyo

Y

RA-10 9 ) i
Press the "Condition" Press the "START/STOP"
button as required. button.
SPECIFICATIONS
Model No. RA-10
Rotational accuracy | Radial direction (0.04 + 6H/10000) pm H: Probing height (mm)
(IS B 7451-1997) | Axial direction | (0.04 + 6X/10000) ym X: distance from the center of rotation (mm)
Turntable : S~
Maximum probing diameter 2100 mm
Maximum loading mass 10kg e
Vertical movement | Vertical travel 117 mm Refer to the Roundtest RA-10 Brochure
X axis Travel range 75 mm (-25 mm to 50 mm from the rotation center) (E15019) for more details.
Detector* Measuring range +1000 ym

*Only the standard length stylus is applicable to this detector. The long type cannot be used. .
Easy operation, compact and

outstanding cost/performance ratio,

Roundtest RA-120/120P designed for use on the shop-floor

. . right beside the production line.
SERIES 211 — Roundness Measuring Instruments o L o s vl fometar

aids adjustments such as centering and
. . leveling, and substantially reduces the time
required for preliminary setup operations.

What is the D.A.T. function? <Patented>
Intial missignment of axes \\\\gjj Tumtable axis
Workpiece

&
&

Turntable axis

L g | g

fed the digtal micrometer v
ble by

head o the rntable by

the deviation displayed.
Simple

adjustment

of centers at
turntable surface
Centering range

Leveling rnge: +1°

Preliminary ‘
o

Centering/leveling
complete

Display of misalignments

Preiminary t
5 '8 and B’

Dedicated analysis J_ Data analysis by PC
unit type (RA-120) (RA-120P)
RA-120 RA-120P o Compact, lightweight design  ® ROUNDPAK; a data analysis
from incorporating electronic  program employs Windows 0S and
components inside the main unit.  archived higher level of analysis.

The analysis capabilities for the various models
(RA-120/120P/10) vary. For details, refer to page L-26.

SPECIFICATIONS Hitore
Model No. RA-120 | RA-120P
Rotational accuracy | Radial direction (0.04 + 6H/10000) ym H: Probing height (mm)
(JISB 7451-1997) | Axial direction | (0.04 + 6X/10000) um X: distance from the center of rotation (mm)
ekl . o 280 mm (2380 mm: for the yertical position V\./hen.detector holder —
Maximum probing diameter*! is installed reversely, the maximum probing height is up to 50 mm ROUNDTEST!
from the table top.)
Maximum loading mass 25 kg
Vertical movement | Vertical travel 280 mm
X axis Travel range 165 mm (-25 mm to 140 mm from the rotation center)
Detector*2 Measuring range +1000 ym

*1 Auxiliary stage for a low-height workpiece (optional) is required for the measurement 20 mm or less in the radial direction
from the center point of the table and 20 mm or less from the table top.
*2 Only the standard length stylus is applicable to this detector. The long type cannot be used.

Refer to the Roundtest RA-120/120P
Brochure (E15008) for more details.

[ ]
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Data Management Software by Mitutoyo

Roundtest RA-1600

« Compact body and a wide measuring SERIES 211 — Roundness/Cylindricity Measuring System

ran?e assures precision that compares

well with that of higher-grade models.

¢ D.AT.(Digital Adjustment Table) function
aids manual workpiece centering and
leveling.

o Safety mechanism provided in the detection
section as a standard feature.

* Asliding mechanism (optional \ |

slidin? etector holder) can be

installed in the detector holder. It

enables one-touch measurement

ofa workﬁiece with a deep hole

having a thick wall, which has been

difficult with the standard detector. —
Mitutoyo
RA-1600
SPECIFICATIONS
; Model No. RA-1600
T e i Rotational accuracy | Radial direction (0.02 + 6H/10000) um H: Probing height (mm)
(JISB 7451-1997) | Axial direction | (0.02 + 6X/10000) um X: Distance from the center of rotation (mm)
Turntable : .
Maximum loading mass 25kg
Maximum probing diameter 2280 mm
Vertical movement :
(Z-axis column unif) Vertical travel 300 mm
X axis Travel range 165 mm (-25 mm to +140 mm from the rotation center)
Detector Measuring|range Stand.ard +400 pm/+40 pm/£4 ym
Tracking £5 mm

Refer to the Roundtest RA-1600 B&hure
(E15000) for more details.
Roundtest RA-2200

SERIES 211 — Roundness/Cylindricity Measuring System

N |

Mitutoyo

Achieved the world's highest level of accuracy
for this class of machine. A high-performance
automatic system equipped with a high-speed
automatic centering/ leveling function.

* High-speed automatic centering/leveling

function contributes to a si?niﬂcant reduction
in the man-hours required for setups. %-

o A fully automatic system which performs
processing automatically from part program

calling, centering/leveling, measurement, &J

calculation, all the way through to printing.

¢ Capable of continuous inside/outside diameter
measurement without changing the detector
orientation (up to 50 mm ID%.

* The automatic positioning function of the turntable
enables automatic measurement in combination
with table rotation and slider/column movement.

o Advanced graphical analysis such as power
spectrum chart is availabYe.

¢ Asliding mechanism is incorporated in the

Mitutoyo

detector holder part. RA-2200AH
_ RA-2200AH System vibration isolator (monitor arm type)*
R System vibration isolator (with side table) * Printer table (provided by the customer) not
shown.
SPECIFICATIONS
e _ Model No. RA-2200AS | RA-2200DS | RA-2200AH | RA-2200DH
ROUNDTEST 2300 Sees Rotational accuracy | Radial direction (0.02 + 3.5H/10000) um _H: Probing height (mm)
t (JISB 7451-1997) | Axial direction | (0.02 + 3.5X/10000) ym X: Distance from the center of rotation(mm)
Turntable : :
Maximum loading mass 30 kg
Maximum probing diameter 2300 mm
Vertical movement :
7 v i il Vertical travel 300 mm 500 mm
X axis Travel range 175 mm (-25 mm to +150 mm from the rotation center)
Detector Measirlng range Stand.ard +400 pm/+40 ym/+4 um
- Tracking +5 mm

Refer to the Roundtest RA-2200 Series
Brochure (E15001) for more details.

n
Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice. M I tu tOY/O
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Roundtest RA-H5200

SERIES 211 — Roundness/Cylindricity Measuring System B T T e e

equipped with a high-speed automatic
| centering/leveling function achieves
the world's highest-level of accuracy.
e

* High-speed automatic centering/leveling
function contributes to a significant reduction
Mitutoyo

in the man-hours required for setups.

—] Tilting: 520 pym
Il

Centering and leveling is
complete within 1 min

— =—Eccentricity: 200 ym

* A fully automatic system which performs
processing automatically from part program
calling, centering/leveling, measurement,
calculation, all the way through to printing.

* Capable of continuous inside/outside
diameter measurement without changing the
detector orientation (up to 50 mm ID).

SPECIFICATIONS * The automatic positioning function of the
| turntable enables automatic measurement in

150 mm
| —

[V e p—— -
- ]
Scenb. |

P —

Mitutoyo

RA-H5200AS
with side table

Model No. , — RA-H5200A5 —__RA-H3200AH combination with table rotation and slider/
Rotational accuracy |Radial direction (0.02 + 3.5H/10000) ym H: Probing height (mm) column movement
Tumntable (JIS B 7451-1997)  |Axial direction  |(0.02 +3.5X/10000) ym X: Distance from the center of rotation (mm) h .| s h
Maximum loading mass 80 kg (On auto-centering: 65 kg) * Advanced grap lIcal analysis such as a power
Maximum probing diameter 2400 mm Zpef(tir'um ChaLt 'sava!la_ble' dinth
Vertical movement : ¢ Asliding mechanism is incorporated in the
(z-axis column unit) | Vetical ravel 350 mm >50 mm detector holder.
X axis Travel range 225 mm (-25 mm to +200 mm from the rotation center)
Detector Measuring range Standard 2l e V)
Tracking £5 mm
* The turntable with automatic centering and
leveling function is equipped as standard,
Roundtest RA-2200PLUS which frees operators from manual centering
SERIES 211 — Roundness/Cylindricity Measuring System and leveling operations.

¢ Automatic control of holder arm posture
(vertical/horizontal) and the rotation
feature of the detector (rotates in 1°
increments in the range of 0 to 270°) enables
continuous measurement of various feature
combinations, such as OD/ID and/or top/
bottom plane measurements.

¢ A Mitutoyo linear scale is used in the X-axis
drive unit to directly detect the position of
the drive unit. It guarantees the highly precise
positioning vital for automatic measurement.

* A roughness detector (optional) is supported.

Mitutoyo
Mitutoyo

RA-2200AH PLUS Mitutoyo
System vibration isolator (with side table)

SPECIFICATIONS
Model No. RA-2200AS PLUS \ RA-2200AH PLUS T
Rotational accuracy | Radial direction (0.02 + 3.5H/10000) ym H: Probing height (mm) ROUNDTEST RA-2200 Series
(JISB 7451-1997) | Axial direction |(0.02 +3.5X/10000) um X:Distance from the center of rotation (mm)
Turntable 2 :
Maximum loading mass 30 kg
Maximum probing diameter 2256 mm
Vertical movement .
P ol Vertical travel 300 mm 500 mm - g -
X axis Travel range 175 mm (-25 mm to +150 mm from the rotation center) P M.\
. Standard +400 uym/+40 ym/£4 pm -
Detector Measuring range Tracking 5 mm .I:l

Refer to the Roundtest RA-2200 Series
Brochure (E15001) for more details.

]
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Roundtest RA-H5200 PLUS

ATy e e T SERIES 211 — Roundness/Cylindricity Measuring System

highest-level accuracy that can greatly

improve productivity and efficiency.

* The turntable with automatic centering and
leveling function is equipped as standard,
which frees operators from manual centering
and leveling operations.

* Automatic control of holder arm posture
(vertical/horizontal) and the rotation feature
of the detector (rotates in 1° increments
in the range of 0 to 270°) enables
continuous measurement of various feature
combinations, such as OD/ID and/or top/
bottom plane measurements.

* A Mitutoyo linear scale is used in the X-axis
drive unit to directly detect the position of
the drive unit. It guarantees the highly precise
positioning vital for automatic measurement.

* A roughness detector (optional) is supported.

Mitutoyo

RA-H5200AS PLUS
with side table

=_=--- SPECIFICATIONS
Tigheprecson Raunaneslcyindioly Weasuting Syt Model No. RA-H5200AS PLUS | RA-H5200AH PLUS
Rotational accuracy | Radial direction (0.02 + 3.5H/10000) ym H: Probing height (mm)
Turntable (JIS B 7451-1997) | Axial direction |(0.02 + 3.5X/10000) um X: Distance from the center of rotation (mm)
Maximum loading mass 80 kg (On auto-centering: 65 kg)
Maximum probing diameter 2356 mm
Vertical movement g
(Z-axis column unit) Vertical travel 350 mm 550 mm
X axis Travel range 225 mm (-25 mm to +200 mm from the rotation center)
Detector Measuring range Standgrd 2200l Ol G
1 Tracking +5mm
Mitutoyo Roundtest Extreme RA-6000 CNC

T ——— SERIES 211 — CNC Roundness/Cylindricity Measuring System

Brochure (E4392) for more details.

MeasurLink TS

Data Management Software by Mitutoyo

The best accuracy achieved in the w s

class of large cylindricity measuring

machine.

¢ Loading capacity is 350 kg, and the highest
rotational accuracy in the class is achieved.
Besides roundness and cylindricity, the
flatness can be measured in high accuracy.
The workpiece that requires high accuracy
measurement such as large and heavy

Mitutoyo

A RA-6000 CNC
cylindrical parts can be measurement.
¢ For the ID measurement of a deep hole,
such as a main shaft of machine tool, a SPECIFICATIONS
deep hole measuring unit (specially made, Model No. RA-6000 CNC
without CNC functions) is available. Rotational accuracy *'*2 | Radial direction (0.05 + 6H/10000) ym _H: Probing height (mm)
* A Mitutoyo linear scale is used in the X-axis Turntable (JISB 7451-1997) Axial direction |(0.05 + 6X/10000) ym X: Distance from the center of rotation (mm)
drive unit to directly detect the position Maximurn loading mass 350 kg
of the drive unit. It guarantees the highly , Maximum probing diameter 2880 mm
precise positioning vital for automatic E/Zegﬂfsalcgl‘s’r‘r’m%‘tt) Vertical travel 1050 mm
measurement. X axis Travel range 465 mm (-25 mm travel available from the rotation center)
Detector Measuring range +400 ym

*1 The temperature at which the accuracy can be guaranteed is 20 °C.
*2 The rotational accuracy has been obtained when load is applied to the rotation center.

n
Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice. I—'24 M I tu tOY/O
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ROUNDTRACER EXTREME
SERIES 211 — CNC Roundness/Cylindricity Measuring System

* ROUNDTRACER EXTREME models are triple-
role CNC profile measuring systems that
integrate the roundness and cylindricity
measuring capabilities of our ROUNDTEST
models and the contour and surface
roughness measuring capabilities of our
hybrid, dual-role FORMTRACER models
to measure surface roughness, contour,
roundness, and cylindricity.

- - > X
Measurement repeatability is improved as
a result of the newly developed centring
mechanism and optimized slider structure.
A detector holder
with motorized
sliding function
enables continuous
inside and upper
surface measurement

RTX-0605-A

SPECIFICATIONS of thick workpieces.
Model No. RTX-0605-A
Rotational accuracy |Radial direction (0.02 + 3.5H/10000) um  H: Probing height (mm) f
. (JISB7451:1997) | Axial direction (0.02 + 3.5R/10000) um  R: Measuring radius (mm) s
Maximum loading mass 60 kg [~
Maximum probing diameter 2680 mm * Measurement throughput is improved as a
Vertical movement |z, o/ oo EEomm result of the increased drive speeds of each
(Z-axis column unit) axis and the addition of new functions and
X axis Travel range 197 mm (-33 mm to 164 mm from the rotation center)* technologies.
Detectors Measuring range +400 pm/+40 pm/+3.6 ym ¢ The incredibly high
* Value when the measuring system is mounted with a roundness detector and a standard stylus, and is in the outside diameter throughput is the
measuring position with the stylus at 0°. result of reduced
positioning time by
CNC control, a highly
rigid centring table,

reduced waiting time
until measurement
start, and best-in
class drive speeds.

Mitutoyo

Refer to the ROUNDTRACER EXTREME
Brochure (E15032) for more details.

[ ]
M I tu tOY/O I—'2 5 Mitutoyo reserves the right to change any or all aspects of any product specification, including prices, designs and service content, without notice.
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ROUNDPAK

Roundness/Cylindricity measurement/Analysis software
_lcon View |

.AWideVarietyOf dﬁ@ﬂ@g/rr

parametersincluding A 3 g r or @ ( Machine Control View
those for roundness/ v v g ar
cylindricity, as well as e
flatness and parallelism, % & & & & & f1
are provided as standard = =& Lx 6 & =l 2
features. You can visually ¥ % % @
select these parameters using icons.
ROUNDPAK also comes with specialized
functions, such as the design value best-fit
analysis function, the harmonic analysis function,
and a function for recording the peak or trough
points on a circumference. Data that has already
been collected can be easily used for
re-calculation, or deleted.

Part Program List |

Workpiece view |

Operation Coordinates View |

* Analysis results such as cylindricity and coaxiality
can be visually expressed in 3D graphics.

Data deletion

¢ The customer can create reports in custom (
formats by specifying how the analysis results will |

be dlsplayed as We” as the SiZES and pOSitiOﬂS Normal display Wire-frame display  Surface-map display Shading display
of graphics. The analysis result window can be

directly utilized as a layout window. Since the * An offline teaching function is provided to
measurement procedure, including the layout create a part program (measurement procedure)
information, is saved, the entire process, from without an actual measurement target, enabling

measurement start, calculation, result saving, and  the user to virtually execute the measurement
finally to printing, can be automatically executed.  operation in a 3D simulation window.

RA-2200/H5200
RTX-0605-A RA-2200 PLUS/ RA-1600 [RA-120P | RA-120 | RA-10
H5200 PLUS/6000CNC

Model
Analysis type

Roundness
Cylindricity
Concentricity

4 4 4

Axis element
Axis

Coaxiality

Ol ® ©Q©O

Flatness

Parallelism

Perpendicularity

Radial deviation

Thickness deviation

Radial runout

Total runout

Diameter measurement
Straightness

Inclination

Taper

Diameter contour tolerancing
Rectilinear contour tolerancing
Width measurement (only CNC)
Power spectrum

Harmonic analysis

Profile operation

Tapered surface analysis

Lead (twist) analysis

3D surface property analysis

~
~

AN N NANENAN

NS

~ ek~ eD-

~
—

N ENENININENINENENENINENENININENENEN
N ENENININENINENENENINENENININENINEN

v (only PLUS and CNC)

SINSINININSINSISINISINSININISINININISISNINININIS

NNENENEN
NANANAN

v (optional)
v (optional)

]
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Quick Guide to Precision
Measuring Instruments

&

Geometrical tolerances

ORoundness

Any circumferential line must be contained within
the tolerance zone formed between two coplanar
circles with a difference in radii of t

i

Notation example

— Straightness

Any line on the surface must lie within the

Her]
@ ‘

Notation example

\‘
'
| 1

Tolerance zone

Tolerance zone

Verification example using a roundness measuring instrument

© Concentricity

The center point must be contained within the
tolerance zone formed by a circle of diameter t
concentric with the datum

Verification example using a roundness measuring instrument

© Coaxiality

The axis must be contained within the tolerance
zone formed by a cylinder of diameter t
concentric with the datum

Notation
example
(S
Datum
center 5
! T Deas
Tolerance zone Tolerance zone

Verification example using a roundness measuring instrument Verification example using a roundness measuring instrument

7 Circular Runout (Radial and Axial)

The line must be contained within the tolerance zone formed between two coplanar and/or concentric
circles a distance t apart concentric with or perpendicular to the datum

Specified direction: Specified direction:
Radial direction @ Axial direction
Direction that Direction that is
intersects the datum parallel to the
axial straight lineand | _ | _ | datum axial
is vertical to the straight line
datum axis line X

Notation

example

o

1 \_Datum axis

Tolerance zone
Verification example using a roundness measuring instrument

Tolerance zone
Verification example using a roundness measuring instrument

Adjustment prior to Measurement 150 4291: 1985+

Centering

A displacement offset (eccentricity) between the Roundtest's turntable axis and that of the workpiece
results in distortion of the measured form (limagon error) and consequentially produces an error in the
calculated roundness value. The larger the eccentricity, the larger is the error in calculated roundness.

Therefore the workpiece should be centered (axes made coincident) before measurement.

Some roundness testers support accurate measurement with a limagon error correction function.

The effectiveness of this function can be seen in the graph below.

Effect of eccentricity compensation function
1000 olmm

02 mm

05 mm

100 :;g mn Workpiece
Diameter

050 mm
10 0100 mm
0200 mm

Roundness error (um)

0 - 100 1000
Eccentricity (um)

Eccentricity versus roundness error

L-27

tolerance zone formed between two parallel straight tolerance zone formed between two parallel
lines a distance t apart and in the direction specified  planes a distance t apart

Roundtest (Roundform Measuring Instruments)

ISO/DIS 1101: 1996*", ISO 5459*2

LJFlatness

The surface must be contained within the

A Cylindricity
The surface must be contained within the

tolerance zone formed between two coaxial
cylinders with a difference in radii of t

Vi E ;

Notation example

Notation example

Tolerance zone 1
Tolerance zone

Verification example using a roundness measuring instrument

L Perpendicularity
The line or surface must be contained within the tolerance zone formed between two planes a
distance t apart and perpendicular to the datum

Verification example using a roundness measuring instrument

)
Notation example

Datum A

i Tolerance zone '

"\ Datum axis

Tolerance zone

Verification example using a roundness measuring instrument

Verification example using a roundness measuring instrument

77 Total Runout (Radial and Axial)

The surface must be contained within the tolerance zone formed between two coaxial cz\inéiers with a
e datum

difference in radii of t, or planes a distance t apart, concentric with or perpendicular to t

Specified direction: i Specified direction:

Redial direcion E| el drecion z

Direction that Direction that is

intersects the datum parallel to the

axial straight lineand T —-—-71-—- datumaxial T~ [

is vertical to the straight line

datum axis line Notation Notation example
example

Datum axis

\ Datum axis

Tolerance zone
Verification example using a roundness measuring instrument

Tolerance zone
Verification example using a roundness measuring instrument

Any inclination of the axis of a workpiece with respect to the rotational axis of the measuring
instrument will cause an elliptic error. Leveling must be performed so that these axes are sufficiently
parallel.

100

0200 mm
0100 mm
050 mm

Workpiece

20 N
o™ Diameter

010 mm
o05mm

02mm
ol mm

Error due to inclination (um)

0.01

0 01 02 03 04 05 06 07 08 09 1
Inclination (degrees)
Inclination versus elliptic error

0.001




Effect of Filter Settings on the Measured Profile 1so 12181-2: 2011+ Filtering
Profiles can be filtered in various ways to reduce or eliminate unwanted detail, with a cut-off value set in terms of undulations per
revolution (upr). The effect of different upr settings is shown in the diagrams below, which illustrate how the measured roundness 2CR filter Gaussian filter
value decreases as lower upr settings progressively smooth out the line.

Standard 1SO 4291: 1985*3 150 12181-1: 2011*°
Unfiltered g Attenuation rate 75% 50%
Terms and abbreviated terms 1so 12181-1: 2011*5
,,,,,, 7 Abbreviated terms Terms
LSCI Least squares reference circle
Low-pass DUFEN i R LScY Least squares reference cylinder
filter N AN\ % \ :
/ LSLI Least squares reference line
LSPL Least squares reference plane
LCD Local cylindricity deviation
LFD Local flatness deviation
N LRD Local roundness deviation
150 upr 500 upr LSD Local straightness deviation
Bandpass - siestin . o MICI Maximum inscribed reference circle
filter & i MICY Maximum inscribed reference cylinder
MCCI Minimum circumscribed reference circle
MCCY Minimum circumscribed reference cylinder
MzCl Minimum zone reference circles
A MzCY Minimum zone reference cylinder
e = = - MZLI Minimum zone reference lines
15-150 upr 15-500 upr 50-500 upr —
MZzPL Minimum zone reference planes
UPR Undulations per revolution

Evaluating the Measured Profile Roundness 150 12181-1:2011%, 150 4291: 1985*  Parameters and abbreviated terms i1so 12181-1: 2011%5

Roundness testers use the measurement data to generate reference circles whose dimensions define the roundness value. There are four Ref | t
methods of generating these circles, as shown below, and each method has individual characteristics so the method that best matches Abbreviated ETerence elemen
the function of the workpiece should be chosen. tomms Parameter Minimum| Least | Minmum | Minimum
Each method results in a different center position for the reference circles and therefore affects the axial location of the circular feature zone square |crcumscribed | inscribed
measured. ;
CYLtt | Cylinder taper v
Least Square Circle Minimum Zone Circles STRSg Generatrix 5tra'9htn?55 devwatwon. i 4
(LsQ) (Mzc) STRIc | Local generatrix straightness deviation v
Acircle is fitted to th d profile such that th f th T tric circl itioned t lose th d profil indric it
ofctlrr%edl:pe‘;rtire%ftr:e\em;%z}?‘lreega‘;?ﬁ:ﬁuft}is ca?deb a?é”r’n"m‘?r“wi’?ﬁi'“ sﬁwc?.i;ﬁ%ﬁ?\g’i'fféé‘iﬁsdj???‘?é’i'cé"a?_i m?’??rﬁiﬁerheerg’qnaéﬁ’:ss foure i CYLp | Peik-o-reference cyindricy devation 4
rounant re is then ne tl ITTeren tween tl then n ther: ration of tl two circles. 1at)
rv?:ximuer;s dgvlilafi;n o?theeproefilea?mra thise(ierclcee(hiegheesi peaitothe en cetined as the radial separation ot hese o crces FLTp Peak-to-reference flatness dEVIHtl.Oﬂ. 4
oae ey RONp | Peak-to-reference roundness deviation v
STRp | Peak-to-reference straightness deviation v
CYLt | Peak-to-valley cylindricity deviation v v v v
FLTt | Peak-to-valley flatness deviation v v
RONt | Peak-to-valley roundness deviation v v v v
STRt | Peak-to-valley straightness deviation v v
_ CYLv | Reference-to-valley cylindricity deviation v
- Rmii AZz = Rmax-Rmin oo
i cating roundness vlue by LSC AZz Asymbol indicating oundrness value by MZC FLTv_ | Reference-to-valey flatness devaton 4
RONv | Reference-to-valley roundness deviation v
Minimum Circumscribed Maximum inscribed STRv | Reference-to-valley straightness deviation v
dlidta () idta((O) CYLq | Root:mean-square cylindriciy deviation v
Th llest circle that lose th d profile i ted. Th The | it circle that can b losed by th file data i ited. D
rot??‘s{i?%ssﬁ';ﬁ?eei_s tlﬁen‘zi_“eﬁ_ﬁéﬁ‘; thimm‘;’l‘i”m'ﬁmf%’é’via%ﬁf&:tﬁe_ ‘ Thgf_rlaorui:én;ls’?:‘feigpraf é‘l’&_eﬁ _gé;fcir?:s as ¥heem‘§’x?fm'3m}§v'fa&’{§ ;flthe FITq | Root-mean-squareflatness deviation v
g;ogel’ecirrcolzt is circle. This circle is sometimes referred to as the ‘ring g;ogel‘iirlfl’:t is circle. This circle is sometimes referred to as the ‘plug RONq Root-mean-square roundness deviation v
STRq | Root-mean-square straightness deviation v
STRsa | Strightness devition o the extaced median e |~ v v v v

* The reference elements to which the parameter can be applied.

AZc = Rmax-Rmin AZi = Rmax-Rmin
AZc: A symbol indicating roundness value by MCC. AZi: A symbol indicating roundness value by MIC.

*11SO/DIS 1101: 1996 Geometrical Product Specifications (GPS) - Geometrical tolerancing - Tolerancing of form, orientation, location and run-out
*2 1S0 5459 Technical drawings - Geometrical tolerancing - Datums and datum-systems for geometrical tolerances

*3 150 4291: 1985 Methods for the assessment of departure from roundness - Measurement of variations in radius

*4 150 12181-2: 2011 Geometrical Product Specifications (GPS) - Roundness - Part2: Specification operators

*5150 12181-1: 2011 Geometrical Product Specifications (GPS) - Roundness - Part 1: Vocabulary and parameters of roundness
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