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V Best in class roundness/cylindricity measuring system
for the ultimate in accuracy and ease-of-use

Mitutoyo
@og . 20



ROUNDTEST/ROUNDTEST EXTREME —
Best in class roundness/cylindricity measuring
system for the ultimate in accuracy and ease-of-use

The RA-2100
series is available in two types: the RA-2100AS/

AH/DS/DH models, and the RA-2100S/H CNC machines that
feature detector orientation control (see pages 3 and 4 for

details).

Each
model incorporates an automatic
turntable for simple, accurate workpiece |
centering and leveling iding significant time
savings in performing roundness/cylindricity
measurement set up. "
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Many
optional accessories, such as
styli, chucks and calibration standards, — —-—
are available to make it easy to measure a Detector orientation controln |
wide variety of workpieces (see pages increments (unique to RA-2100CNC)
10 and 11 for details).

Surface roughness
J ROUNDPAK data ; measurement (Optional)
analysis software allows a wide range
of analyses to be performed easily (see
pages 8 and 9 for details).

RA-2100CNC

RA-2100H CNC




ROUNDTEST EXTREME RA-2100S/H CNC —

CNC Roundness/Cylindricity Measuring Systems...
For Greatly Enhanced Productivity and Efficiency

Turntable features high accuracy and ease-of-use
High turntable rotational accuracy, in both the redial (0.02 + 3.8H/10000
pm) and axial (0.02 + 3.8X/10000 pm) directions, allows high accuracy
flatness testing to be performed in addition to roundness and cylindricity
measurements. The automatic alignment feature of the turntable enhances
productivity by eliminating time-consuming workpiece centering and leveling
operations.

Detector orientation control in 1° increments

supports CNC automatic measurement

Detector halder arm orientation (vertical/horizontal) and detector rotation
(within a range between 0 to 270°, in increments of 1°) are automatically
controlled to provide automatic and continuous measurement of 0D, 1D, and
top and bottom surfaces. Also, the powerful off-line teaching function allows
a part program to be created with ease.

Mitutoyo linear scales ensure high accuracy CNC

measurements
Mitutoyo linear scales are used in the X/Z drive unit to guarantee high
precision positioning vital for automatic CNC operation.

External dimensions RA-2100S/H CNC
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standard accessories (RA-21005/H CNC

Magpnification calibration kit

N0.997090
A combination of gage blocks and an optical flal.

Surface roughness measurement function
(Roughness measurement unit: optional)

This is a multi-sensor compatible system that

is capable of accepting not only the roundness
measuring system standard probe but also a
surface roughness measuring detector. It permits
verification of both geometric tolerancing on
roundness or cylindricity and surface roughness 1o
be performed with a single system.

Thin workpiece stage
No.12AAE404

i

" ‘-‘Jﬂ o

Origin point gage for CNC
No.12AAD877

Reference hemisphere

Measuring direction

No.211-016

* See page 10 and 11 for optional accessories
including interchangeable styli
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Bottom surface

l Internal surface/
Enternal swilace

oo Internal surfice!
External surface

Roughness in Roughness in horizontal
i R circumferential direction and vertical directions
Specification
Ttem Model No. RA-21005 CNC RA-2100H CNC
Order No. 211-847-1 * Inch/Metric) 211-848-1* Inch/Metric)
Tuntable | Rotational accuracy Radial direction 0.8+0.38H pinch ((0.02 + 3.8H/10000)um); H = probing height above turntable
Axial direction 0.8+0.38X pinch ((0.02 + 3.8%/10000)ym); X = distance from the turntable axis
Rotational speed 2,4,6, 10mm
Effective table diameter 925" (235mm)
Centering/leveling adjustment Automatic
Centering range 10.11" (3mm)
Leveling range +1°
Maximum table loading 30kgl
Maximum measuring diameter 10.07" {256mm)
Maximum workpiece diameter 22.83" (580mm)
Vertical drive| Traverse straightness 4Tyinch/3.93" (0.12pm/100mm) (Ac2.5) 47yinchv3.93" (0.12pmA100mm) (hc2.5)
unit 7.1pinch/11.817 {0.18um/300mm) (Ac2.5) 11.8pinchv19.68" (0.3pm/500mm} (Ac2.5)
(Z-axis Parallelism with turntable axis 28pinc/11.81" (0. 7umv300mm) {generatrix basis) 47yinch/19.68" (1. 24m/500mm) {generatrix base)
comn  [averse speed 1.37"75 (35mmis) maximum for positioning;
unit) 0.02, 0,04, 0.08, 0.20%/5(0.5, 1, 2, Smms) for measuiing
Maximum probing ~ for measuring OD 11.817 (300mm) 19.68" (500mm)
height for measuring ID 11.81" (300mm) 19.68" (500mm)
Maximum probing depth 1.02* (26mm) for €0.50" (@12.7mm) or more
4.09" (104mm) for 1.27" (e32mm) or mare
(using the standard stylus)
Radial drive | Arm straightness 28pinch/5.90" (0.7unv150mm) (hc2.5)
unit Perpendicularity to urntable axis 40y1inch/5.90" {1.0pm/150mm) (generatrix basis)
Traverse range .88 (175mm) {+25mm from the turntable center)
Traverse speed 0.78°%5 (20 mnvs) maximum for positioning; (0.02, 0,04, 0.20°/5 (0.5, 1, Smnvs) for measuring
Detector Measuring force 7-40mN
Stylus tip shape/material 20.06" (o1 6mm) tungsten carbide ball
Range Detecting range +0.015" (+400pm)
Tracking range £0.19" (+5mm)
Other Rotation (within the range 0 lo 270°, in increments of 1°)
Others Line voltage 100-240V
Air pressure 0.39MPa
Air consumption 30 Umin in standard condition (Air supply of 80 Limin or more)
Mass of the main unit 396lb (180kg) | 440lb (200kg)

+To specify the power line connector required add the following suffixes (e.g 211-847-1 A
Afor ULCSA type, € for JIS type, D for CEE type, E for BS type, DC for CCC type K for EK type.



ROUNDTEST RA-2100AS/AH/DS/DH —

Roundness/Cylindricity Measuring System...
A Fusion of the Highest Level of Accuracy and

Ease-of-Use

Highly accurate and easy-to-use turntable

With extremely high rotational accuracy, both in the radial and axial
directions, the turntable allows high accuracy flatness testing to be
performed in addition to roundness and cylindricity measurements.
Incorporating an automatic centering/leveling turntable, the top-of-the-
line RA-2100AS/AH models relieve the operator of the bothersome task of
workpiece centering and leveling. A guidance system is incorporated into
the turntables on the RA-2100D/DH models to help the operator perform
manual centering and leveling smoothly and simply.

Continuous measurement improves productivity
Measurement/analysis of outside and inside diameters*! on a hybrid
workpiece (as in concentricity measurement) can be performed continuously

without the need to change the traverse direction of the detector.
*1: Inside diameter up to 50 mm.

Highly repeatable measurements with high-
accuracy scales

Mitutoyo linear scales are used in the X/Z drive unit to guarantee the high
precision positioning so vital for repetitive measurement.

Readily upgraded to CNC operation
The system can be upgraded to CNC operation by replacing and adjusting
the detector unit. (This task should be performed by a Mitutoyo technician.)

External dimensions RA-2100AS/AH/DS/DH
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(Surface roughness unit: option)
A surface roughness detector, compliant with the
relevant International Standards, can be mounted
in place of the roundness measuring detector.
This creates a multiple sensor system that can not
only test the geometrical roundness/cylindricity of
a surface but also the roughness of that surface
as well.

* Maase contact Mitutoyo for further information
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Accessories

BT standard

Magnification
~ calibration kit

No. 997090
A combination of gage blocks
and an optical flat.

Origin-point gage

Thin workpiece
stage

No. 356038

Loading diameter:

3.94" (100 mm)
Dimensions (D x H):
4.13"x.98* (105 x 25 mm)
Mass: 3.75 Ibs (1.7kg)

No. 998382
A gage for zero setting of the
R-auis and Z-axis. 800 | v
BS 225 130)
i L 10 for optional accessories commen to the RA-2100
Enll&hle length Iﬁali e diameter seri:p;e?g 90{1 qlnlmhan;ab!e {.r:t)di lcrugewilh the
Reference older older RA-2100AS/AHIDSIDH.
hemisphere No. 12AAF203 No. 12AAF204
oles. F ingal
No. 211-016 bl e e %P
(70 to 420 mm).
Specification Inch/{Metric)
Item Model No. RA-2100AS RA-2100D5 RA-2100AH RA-2100DH
Order No. 211-803 * -1 InchiMetric) | 211-863 * -1(Melric) | 211-844 * 1 Inchi(Metac) | 21 1-864 * -1 (Metric)

211-873 * -1inch 211-874 * -1inch

Rotational accuracy Radial direction [0.8+0.38H)pinch ((0.02 + 3,8H/10000)um); H = probing height above turntable
Avial direction (0.8+0.38X)pinch ((0.02 + 3.8X/10000)pml; X = distance from the turntable axss

Rotational speed 2,4, 6, 10ipm

Effective table diameter 9.25" (235mm) 7.87° (200mm) 9.25" {235mm) 7.87° (200mm)

Centering/leveling adjustment AAT DAT AAT DAT
Turntable | Centering range +0.11* (£3mm) +0.19" (£5mm) £0.11" (+3mm) +0.19" (+5mm)

Leveling range +1°

Maximum table loading 30kg

Maximum measuring diameter 11.817 (300mm)

Maximum workpiece diameter 22.83" (580mm)
Vertical drive| Traverse straightness (.c2.5) 4.7pinchy3.93" (0.12pm/100mm) 4.7pinch/3.93* (0.12pm/100mm)
unit 7. 1pinch/11.81° (0.18pm/300mm) 11.8yinchv19.68" (0.3pm/500mm)
(Z-axis Parallelism with turntable axis 28pinch/11,817 (0.7pm/300mm) generatrix basis 47pinch/19.68" (1.2pm/500mm) generatrix base
column Traverse speed 1.37" /s (35mmy/s) maximum for positioning;
unit) 0.02, 0,04, 0,08, 0.20*/5(0.5, 1, 2, Smvs) for measuring

Maximum probing for measuring OD 11.81° (300mm) 19.68" (500mm)

height for measuring ID 11.81" (300mm) 19.68" (500mm)

Maximum probing depth 3.93" (100mm) (using the standard stylus)
Radial drive | Arm straightness 2844inch/5.90" (0.7pmV150mm) (hc2.5)
unit Perpendicularity to turntable axis 40pinch/5.90° (1.0pm/150mm) (generatrix basis)

Traverse range 6.88" (175mm) (£25mm from the turntable center)

Traverse speed 0.78"/s5 (20 mmvs) maximun for positioning; (0.02, 0.04, 0.20%/ (0.5, 1, Smmvs} for measuring
Detector | Measuring force 7-10mN (changeable in 5 steps)

Stylus tip shape/malerial 00.06" (o1.6mm) tungsten carbide ball

Range Detecting range +0.015" (400pm)

Tracking range +0.19" (+5mm)

Other IOUT switching mechanism, measuring force changeable (in 5 steps)
Others Line voltage 100-240V

Alr pressure 0.39MPa

Air consumption 30 Umin in standard condition (air supply of 80 Limin or more)

Basic unit mass 396lb (180kg) | 440ib (200kg)
e o ot b 5y o CCC P Ko X e




Roundness/cylindricity measurement/analysis software

ROUNDPAK®

Software for easy control of preliminary setup, measurement, analysis, and
result output

Preliminary setup

Centering/leveling the workpiece

Mitutoyo’s unique AAT functionality (which measures initial
misalignment and automatically centers and levels the workpiece)
and DAT functionality (which measures and displays the amount of
adjustment needed to center and level the workpiece) have been
commended by customers as superb solutions for preliminary
centering/leveling setup.

]
i L]

Simulating part programs P
The part program (automatic measurement procedure) can be E
simulated in 3D form on screen displays generated by the design EE'
data generation function. ;

30 simulation screens (work-view

windows) can be generated after A

entering CAD data (in IGES, DXF -

form) and text data,
Measurement
Measurement mode
Two modes are available for selective use: ‘Simple mode" to simply
measure and ‘Part program mode' for measurement and analysis of
multiple items.
Convenient measuring functions
(1) Edge detection function (2) Continuous OD/ID measuring (3) Partial arc measuring function
A coordinate system can be set up for a function This enables measurements to be performed

Both the GD and ID of a workpiece can be on a workpiece having a projected section or

measured in succession without the need for incomplete circumference.
changing the traverse direction of the stylus.

measuremnents to be
repeated easily on
identical warkpieces. L

workpiece, This allows J

Mitutoyo
O AR G e



MiICAT

Mituteyo intefigent Computer Alded Technelogy

the standard in world
metrology software

FORM

Analysis, results output

A variety of parameters and analysis functions

Avariety of parameters, not only for roundness and cylindricity, but also for flatness
and parallelism, can be handled. Also included are functions for design data best-fit
analyss, harmonic analysis and circumferential peak-bottom detection, etc.

1. For further information zbout parameters, refer to the ROUNDPAK catalo.

Result output

Result output is possible in the customer’s original format according
to the layout prescribed for the location, size, etc, of the analysis
results including graphics and drawings. The original layout, if
saved, allows automatic operation from measurement to calculation
(automatic saving, results display, and printing) just by pressing the
measurement start button.

-
-

Measurement data utilization
(1) Re-calculation function

iy
B

It is possible to re-calculate an [T ————

analysis using measurement data TR

previously obtained but using bt —
changed measurement conditions Pt et i

(filter-cutoff values, etc.), or different
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(2) Data deletion function

This function allows calculation/analysis to be performed with only the
remaining data after deleting unnecessary point data (from a notched

-
.

section, or from an
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Graphical display of results

Results of analyses, such as for cylindricity or coaxiality, can be
visually represented by a 3D graphical display. This 3D graphic can

be pasted into a report.

Normal display

Wire-frame display

Surface map display

Shading display



OPTIONAL ACCESSORIES

Interchangeable Styli for RA-21005/H CNC

Application/Type: Grooue Flat surface General purpose Notch
Order No. 12AAE310 12AAE302 12AAF150 12AAE309
Stylus tip 2.06"(01.6 mm) tungsten carbide 0.06"(1,6 mm) tungsten carbide 2.06"(n1.6 mm) lungsten carbide 0.06"(01.6 mm) tungsten carbide
standard stylus for RA-210051H CNC
1.76°(44.7) . S y
AN & afF &
5 i 8 ] -] o]
Dimensions = e alg
inch{mm) 2 = 1
£ 1300033 1.30°(33)
172743 8) 1.76"(44.6) 1.78° (45 3)
@p_l cation/Type 0.06"(01.6 mm) ball 2.03(00.8 mm) ball 2.02"(e0.5 mm) ball Deep groove
Order No. 12AAE303 12AAE304 12AAE305 12AAE308
Stylus tip 0.06"(01.6 mm) tungsten carbide 0.03"(00.8 mm) tungsten carbide 2.02"(20.5 mm) tungsten carbide 0.067(a1.6 mm) tungsten carbida
1767144 7) .
Dimensions gp
inch{mm) 13033 A7"12 1303 '
176" (44.6) 174442 5 174" (44.1)
Application/Type Deep hole A Deep hole B
Order No. 12AAE306 12AAE307
Sylus tip 0.06"(1.6 mm) tungsten carbide ©,06°[01.6 mm) tungsten carbide
2.74°(69.7) 4
==
Dimensions N = 05"
inchi{mm) 3‘: &l ol 27| @
= 228'(58) =led 228" (58)
2.71°(68.8) L 274" (696)

Options common to the RA-2100S/H CNC, RA-2100AS/AH/DS/DH

Centering chuck

(key operated)
No.211-014

Suitable for holding [ parts
and those requiring a relatively
powerful clamp.

. Huldir? wapadyy,
Internal jaws, OD: 04°-1.38° (1-35
mm) Infernal jaws, 10: 1.30°-3.35°
{3385 rmen) External jrws, 00: 1.18°-
315" (30-80 mm)

o Externd dunenjions: 06, 1870.99°

015776 mm}
* Mass: 8.38 Ibs. (18 kg)

Centering chuck

{ring operated)
No.211-032

Suitable for holding small parts
with easy-to-oparate knurled-ring
clamping.

* Holding capacity.

Internal javs, OD. 04°-1.42°
(136 man) Intesnal jaws, |0..55°«
276" (14-70 mim) Extemnal jnss,
00: 04°-2.95° (1-75 rm)
+ Extemnal dimensions.  04.65x1.34°
{0 1834 m)
« Mass: 265 lbs (1.2

Mitutoyo

Micro-chuck

No.211-031

Usad for clamping a workpiece
with a diameter less than .04°

{1 mm) that the centering chuck

cannot handle.
hiplding

up wnfﬁr‘:ﬁ mim)

« External dimensions, ©4.65°x1.91

(011848 5 mm)

« Masi: 1.77 s, (0.8%q)

Magnification
calibration gage

No.211-045

Used for nomalizing detector

magnificatian by calibrating

detector travel against

displacement of a micrameater

spindle.

» Meaimum calitvation range; 4D0pum

» Graduation: 0.2m

w External dimengions (Do)
.25 (many 28°52.76"
(2354max 185670 man)

» Mass: B.82 Ibs. (Akg)

Vibration isolator

No.178-025

» Vibration isolation method:
Air suspended, diaphragm isclabon
systei

sExternal denensions:
02.76" 9,81 (070250 min)

Vibration isolator
stand

No.178-024

Cylindrical square

No.350850

o Straghtnes: 0.5m

» Cybndricity: 2pm

» Exteinial dimendors:
02.76°19.84" (070250 mim}

* Mass: 1653 bs. (7.5kg)

Protective shield
No.12AAB949



Interchangeable Styli for RA-2100AS/AH/DS/DH Inch (Metric)

Application/Type Standard type (supplied) Notch Deep groove Corner
Order No. 12AABGE1 12AABBEZ 12AABGB3 12AABGB4
Stylus tip 2.06"(21.6) tungsten carbide 2.12"(3) tungsten carbide ©.01"(0.25) radius sapphire ©.01"(0.25) radius sapphire
. e 2.60" (66 9
g | iR
inch (mm) o
2y o
Lo Included In the 5-piece sel No. 12AACI34 Included in the 5-piece set No. 12AACI34
Application/Type Cutter mark Smiall hole @.03 " (20.8) Small hole Small hole 8.06"(21.6)
Order No. 12AABEBS 12AAEB59 12AABGBG 12AAEB55
Stylus tip .59*(15) radius tungsten carbide 2.03"(90.8) tungsten carbide .04"(a1) tungsten carbide 2.06"(81.6) tungsten carbide
fs. . 5 e 5060l
—— R LR 3 2.60°(66 =t A 3 i
Dimensions T T ==
inch (mm) == H =l . ) = 157'(40
24°16 2 s 2.60" (66)
Inchuded in the 5-plece se1 No. 12AAC134
Application/Type | Extra small hole Depth: .12°(3) 2.06"(21.6) ball Disk Crank tip: 8.02"(20.5)
Order No. 12AABGET 12AABETA 12AAB694 12AABG696
Stylus tip .02 *(0.5) tungsten carbide 2.06"(21.6) tungsten carbide p.47"(212) .06 "(o1.6) tungsten carbide Depth: .10*(2.5)
2.06" (@1.6) tungsten
BT 7
. ) .02"(20.5) tungsten carbide ball @
!Jlmenslcns 2.01"(00.3) shaft EE
inch {mm) TN 4 793020)
o s 112 2.60"(66)
06 Incluted n the 5-piece sel No, 12AACT34
Application/Type Crank (tip:g1 mm) Flat surface 2X-long type* 2X-long type notch*
Order No. 12AABGIS 12AAEB56 12AABEGBE 12AABGBI
Stylus tip _04*(a1) tungsten carbide Depth: .22°(5.5) Tungsten carbide 2.06"(21.6) tungsten carbide 2.12*(23) tungsten carbide
ia g
5.75°(146 o e , § =
Dimensions 5 |~ 5.75°(148] o =
inch (mm) = === ﬂ
Inclisded In the S-plecs set No. 12AACI34
Application/Type 2X%-long type deep groove* 2%-long type corner* 2%-long type cutter mark* 2X-long type small hole*
Order No. 12AABGI0 12AAEG91 12AABE92 12AAB693
Stylus tip .01"(0.25) radius sapphire 5.04"(a1) tungsten carbide Sapphire | .59°(15) radius tungsten carbide 2.04" (@1) tungsten carbide
g T .
inch (mm) [ 5.76"(146 3 H bl
® o
@
Application/Type Stylus shank Stylus shank (standard groove) Stylus shank (2X-long groove)
Order No. 12AABG76 12AAEBS7 12AAEB58
Stylus tip. For mounting CMM stylus (mounting thread M2)
b @ oo @
2.20°(56 §|§ = o3 & 1?
Dimensions Il 3_5{{10 M2 Depth 4 ——— —ilr‘!_ =N E =~
i z ﬁ l l Z M2
inch (mm) Bl . 2.60" (68 M2, . S 76°(448)
I bl
<8

* Measuring is only in the vertical direction.

Measuring magnification of 20000X is available using the 2%-ong stylus.

A set of five optional interchangeable styli is available induding the most commanly used ones.

Customized special interchangeable styli are available on request. Please contact any Mitutoyo office for more information.




Specifications are subject to change without notice.

Mote: All information regarding our producs (the illustrations, drawings, dimensional, performance and other
technical data) contained in this pamphlet, is to be regarded as approximale average values, We reserve the right
to make changes to the corresponding designs, dimensions and weights. The stated standards, similar technical
regulations, descriptions and illustrations of the products were valid at the time of printing. The latest applicable
version of our General Sales Policy will apply. Only quotations submitted by Mitutoyo or our approved distributors
are valid.

© 2006 Mitutoyo America Gorporation, Aurora IL We reserve the right to change specifications and prices withoul notice.
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