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Surftest

SJ-310, SJ-410
Refer to pages L-3 - L-8 for details.

Contracer

CV-3200, CV-4500
Refer to pages L-29 - L-32 for details.

RA-1600

H* Roundtest
Refer to page L-47 for details.
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Surftest

Performs brilliantly in many situations such as in the quality control room,
on the factory floor and on the production line.

Surftest $J-210/SJ-310
SERIES 178 — Portable Surface Roughness Tester

Surftest $J-210

Surftest $J-310
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FEATURES: SJ-210

* The 2.4-inch color graphic LCD provides
excellent readability and an intuitive display
that is easy to negotiate. The LCD also
includes a backlight for improved visibility in
dark environments.

o The Surftest SJ-210 can be operated easily
using the buttons on the front of the unit
and under the sliding cover.

¢ Up to 10 measurement conditions and one
measured profile can be stored in the internal
memory.

* An optional memory card can be used as an
extended memory to store large quantities of
measured profiles and conditions.

o Access to each feature can be password-
protected, which prevents unintended
operations and allows you to protect your
settings.

¢ The display interface supports 16 languages,
which can be freely switched.

* An alarm warns you when the cumulative
measurement distance exceeds a preset limit.

¢ The Surftest SJ-210 complies with the
following standards: JIS (JIS-B0601-2001,
JIS-B0601-1994, JIS B0601-1982), VDA, I1SO-
1997, and ANSI.

¢ |n addition to calculation results, the Surftest
5J-210 can display sectional calculation
results and assessed profiles, load curves,
and amplitude distribution curves.

FEATURES: SJ-310

* The handheld data processing unit and the
5.7-inch color graphic LCD touch-panel
provide superior readability and operability.
The LCD also includes a backlight for
improved visibility in dark environments.

* The excellent user interface provides intuitive
and easy-to-understand operability.

o Complies with the following standards: JIS

1982), VDA, ISO- 1997, and ANSI.

¢ The Measure-Start and other frequently
used buttons are strengthened to resist wear
and the detrimental effects of workshop
contaminants.

o Equipped with a large-capacity battery
allowing approximately 1500 measurements
when fully charged.

¢ Includes convenient carrying case for
protection in the field.

¢ A high-speed printer is built into the main
unit. Either landscape or portfolio mode can
be selected according to the application.
Paper saving mode is supported.

¢ The display interface supports 16 languages,
which can be freely switched.

¢ 10 sets of measurement conditions can be
saved in the measurement unit-an optional
memory card can save measurement
conditions and the measured profile.
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Technical Data: SJ-210

X axis (drive unit)

Measuring range:  17.5, 5.6mm (Transverse tracing drive
unit type)

Measuring speed:  0.25, 0.5, 0.75mm/s Tmm/s (Returning)
Detector

Range: 360um (-200pm to +160pm)

Measuring method: skidded

Measuring force:  0.75mN or 4mN: See page L-4

Stylus tip: Diamond, 90°/ 5umR

(60°/2umR: See page L-4)
Skid radius of curvature: 40mm

Skid force: less than 400mN
Type: Differential inductance
Power supply: Two-way power supply: battery
(rechargeable Ni-MH battery) and
AC adapter

Charging time: ~ about 4hours (may vary due to
ambient temperature)

Endurance: about 1000 measurements (differs
slightly due to use conditions/
environment)

External 1/0: USB I/F, Digimatic Output, Printer
Output, RS-232C I/F, Foot SW I/F
Data storage: Memory card (option 12AAL069)
Dimensions (WxDxH)
Display unit: 52.1x65.8 x 160mm
Drive unit: 115x 23 x 26mm
Mass: About 0.5kg (Display unit + Drive unit
+ Standard detector)

Evaluation Capability: SJ-210

Applicable standards:
JIS'82, JIS'94, JIS'01, 15097, ANSI, VDA

Assessed profiles:
Primary profile, Roughness profile, DF profile,
Roughness profile-Motif

Evaluation parameters:
Ra, Re, Ry, Rz, R, Rt, Rmax, Rp, Rv, R3z, Rsk, Rku, Rc,
RPc, Rsm, Rz1max, S, HSC, RzJIS, Rppi, RAa, RAq,
Rlr, Rmr, Rmr(c), Rdc, Rk, Rpk, Rvk, Mr1, Mr2, A1, A2,
Vo, Rpm, tp, Htp, R, Rx, AR, Possible Customize

Analysis graphs: Bearning area curve / Amplitude
distribution curve
Digital filters: Gaussian , 2CR75, PC75

Cut off length: 2c:0.08,0.25,0.8,2.5mm
As:2.5, 8um
Sampling length: 0.08,0.25,0.8,2.5mm
Number of sampling lengths (x n):
x1, x2, x3, x4, x5, x6, x7, x8, x9, x10 arbitrary length
(0.3 to16.0mm: 0.01mm interval)
x1, X2, X3, x4, x5, x6, x7, x8, x9, x10 arbitrary length
(0.3 to 5.6mm: 0.01mm interval)*
* Only for Transverse tracing drive unit type

Function: SJ-210

Customization: Desired parameters can be selected for
calculation and display.

GO/NG judgment: By max value / 16% / Standard deviation

Storage of measurement condition: Save the conditions at
power OFF

Storage: Internal memory: Measurement condition (10sets),
Measured profile (1set)
Memory card (Option): 500 measurement conditions,
10000 measured profiles, 500 display images
Text file (Measurement conditions / Measured profile
/ Assessed profile / Bearing area curve / Amplitude
distribution curve)

Calibration: Auto-calibration with the entry of numerical value
/Average calibration with multiple measurement (Max.5
times) is available



Technical Data: SJ-310

X axis (drive unit)

Measuring range:  17.5, 5.6mm (Transverse tracing drive
unit type)
Measuring speed: 0.25,0.5,0.75mm/s 1Tmm/s (Returning)
Detector

Range: 360um (-200um to +160pm)

Measuring method: skidded

Measuring force:  0.75mN or 4mN: See page L-4

Stylus tip: Diamond, 90°/ 5umR

(60°/ 2umR: See page L-4)
Skid radius of curvature: 40mm

Skid force: less than 400mN
Type: Differential inductance
Power supply: Two-way power supply: battery
(rechargeable Ni-MH battery) and
AC adapter
Battery
Charging time: 4 hours maximum
Recharge cycles:  Approximately 1500 times (slightly
varies with the usage and
environmental conditions)
External I/O: USB I/F, Digimatic Output, RS-232C I/F,

External SW I/F

Data storage: Memory card (option 12AAL069)

Dimensions (WxDxH)
Control unit: 275 x 109 x 198mm
Drive unit: 115 x 23 x 26mm
Mass
Display unit: Approx. 1.7kg
Drive unit: 0.2kg

Evaluation Capability: SJ-301
Applicable standards:
JIS'82, JIS'94, JIS'01, 1S0'97, ANSI, VDA
Assessed profiles:
P (primary profile), R (roughness profile), DIN4776,
roughness motif, waviness motif
Evaluation parameters:
Ra, Ry, Rz, Rt, Rp, Ra, Ry, Rsk, Rku, Rc, RSm, S, RPc, R3z,
Rmr(c), Rpk, Rvk, Rdc,, Rk, Mr1, Mr2, Lo, Rppi, R, AR, Rx,
A1, A2, Vo, HSC, Rmr, SK, Ku, RAa, RAq, RIr, Aa, Ag, Rpm,
RzJIS (JIS'01), tp (ANSI), Htp (ANSI), Wte, Wx, W, AW,
Rz1max (1S0), Rmax (VDA, ANSI, JIS'82), Possible Customize
Analysis graphs:
Bearing Area Curve (BAC), Amplitude Distribution Curve
(ADQ)
Digital filter
Cutoff length

2CR, PC75, Gaussian
Ac: 0.08,0.25, 0.8, 2.5, 8mm
As: 2.5, 8um
Sampling length: 0.08,0.25, 0.8, 2.5, 8mm
Number of sampling lengths (x n):
x1,x2, x3, x4, x5, x6, x7, x8, x9, x10 arbitrary length
(0.3 t016.0mm: 0.0Tmm interval)
x1,x2, x3, x4, x5, x6, 7, x8, x9, x10 arbitrary length
(0.3 to 5.6mm: 0.01mm interval)*
* Only for Transverse tracing drive unit type
Printer Thermal type
Printing width 48mm (paper width: 58mm)
Recording magnification
Veertical magnification: 10X to 100,000X, Auto
Horizontal magnification: 1X to 1,000X, Auto

Function: SJ-310

Customization: Desired parameters can be selected for
calculation and display.

Statistical processing: Maximum value, minimum value,
mean value, standard deviation, pass rate, histogram
of each parameter

GO/NG judgment: maximum value rule, 16% rule, average
value rule, standard deviation (10, 20, 30)

Storage: Internal memory: Measurement condition (10 sets)

Memory card (Option): 500 measurement conditions,
10000 measured profiles, 500 display images, Text
file (Measurement conditions / Measured profile /
Assessed profile / Bearing area curve / Amplitude
distribution curve), 500 statistical data, etc.

Calibration: Auto-calibration with the entry of
numerical value /Average calibration with multiple
measurement (Max.12 times) is available.

Power saving function: Auto-sleep-function, Auto light-off
of Backlight by ECO mode.

SPECIFICATIONS/CONFIGURATION

Model No. $J-210
Order No. (mm) 178-560-01* | 178-560-02* | 178-562-01* | 178-562-02* | 178-564-01* | 178-564-02*
Order No. (inch/mm) | 178-561-01* | 178-561-02* | 178-563-01* | 178-563-02* | 178-565-01* | 178-565-02*
Drive unit Standard type (178-230-2) Retractable type (178-235) Transverse tracing type (178-233-2)
Diciarn 0.75mM type | 4mM type 0.75mM type | 4mM type 0.75mM type | 4mM type
(178-296) (178-390) (178-296) (178-390) (178-387) (178-386)
Display unit Compact type (mm: 178-252* inch/mm: 178-253*)
E:;gf;%’ééon'ca' 60° 90° 60° 90° 60° 90°
Stylus tip radius 2um 5um 2um 5um 2um 5um
Detector measuring force 0.75mN 4mN 0.75mN 4mN 0.75mN 4mN
* To denote your AC power cable add the following sufixes to the order No.:
“mm" type: A for UL/CSA, C for JIS (for Taiwan), D for CEE, E for BS, DC for China, K for KC
“inch/mm” type: A for UU/CSA, D for CEE, E for BS, DC for China. No suffix is required for JIS/100V (for Taiwan)
Model No. S$J-310
Order No. (mm) 178-570-01* | 178-570-02* | 178-572-01* | 178-572-02* | 178-574-01* | 178-574-02*
Order No. (inch/mm) | 178-571-01* | 178-571-02* | 178-573-01* | 178-573-02* | 178-575-01* | 178-575-02*
Order No. (mm for Japan) | 178-570-01 | 178-570-02 | 178-572-01 | 178-572-02 | 178-574-01 | 178-574-02
Drive unit Standard type (178-230-2) Retractable type (178-235) Transverse tracing type (178-233-2)
Blsiian 0.75mM type | 4mM type 0.75mM type | 4mM type 0.75mM type | 4mM type
(178-296) (178-390) (178-296) (178-390) (178-387) (178-386)
Display unit Standard type with printer
t[)a%teercg%rélgomcal 60° 90° 60° 90° 60° 90°
Stylus tip radius 2um 5um 2um 5um 2um 5um
Detector measuring force 0.75mN 4mN 0.75mN 4mN 0.75mN 4mN
* To denote your AC power cable add the following sufixes to the order No.:
“mm"” type: A for UL/CSA, Cfor JIS (for Taiwan), D for CEE, E for BS, DC for China, K for KC
“inch/mm” type: A for UL/CSA, D for CEE, E for BS, DC for China. No suffix is required for JIS/100V (for Taiwan)
DIMENSIONS Display unit, Drive unit
Drive unit stored inside display unit (Standard detector installed in drive unit) SJ-210 series Unit; mm
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Drive unit: Standard type with printer (SJ-310 series)
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Surftest

Performs brilliantly in many situations such as in the quality control room,
on the factory floor and on the production line.

Detectors

Standard detectors

Unit: mm

Measuring|  Stylus
Order No. e profles’ Remarks column
178-296 | 0.75mN | 2pmR/60° | Dediicated to the standard/
178-390 4mN | 5umR/90° | retractable drive unit
178-387 | 0.75mN | 2umR/60° | Dedicated to the transverse
178:386 | 4mN_| Symk/S0" tracng dive unit Gear-tooth surface detectors
178-391 4mN |10umR/gc| Dedicated to the standard/ i -
. retractable drive unit Order No.| Measuring force Stylus profiles*
*Tip radius / Tip angles 178-388 0.75mN 2umR/60°
61 178-398 4mN 5.mR/60°
16.4 | Stylus *Tip radius / Tip angles
60.1
@ m}L 126 Stylus
35 o HEe
22t | |48 < By Q’Z@_L %00 |
1.5 ~l 595 ﬁ S |
¢ 06 | 3 = 3
Small hole detectors i
Order No. Mefaosrléging p?gll'léss Remarks column
178-383 | 075mN | 2umR/60° |Minimum measurable hole Deep groove detectors
178-392 4mN | 5umR/90° | diameter: g4.5mm Measuring|  Stylus
Y p—— Order No. e profles Remarks column
607 178-385 | 0.75mN | 2umR/60° |Not available for the
16.2 Stylus .| transverse tracing drive
%, 178-394 | 4mN | SumR/SO° | it
\@ *Tip radius / Tip angles
35 > 18 2 61
157 35 16.4 ‘ Stylus
Extra small hole detectors g [
Measuring| ~ Stylus < :il = ‘|
Order No. o profiles Remarks column , HJ m =
178-384 | 0.75mN_| 2umR/60° |Minimum measurable hole L
178-393 | 4mN | 5umR/90° |diameter: g2.8mm
*Tip radius / Tip ang
ip radius / Tip angles 603
128 Stylus
2, -
g A
0.8*;1' - =
SJ-Printer for SJ-210 DP-1VR

Assessed profiles and calculation results and
curves can be printed out by connecting the
5J-210-dedicated printer, which is palm sized
(WxDxH: 93x125x70mm) and can run on an

internal battery.

e Power supply can be selected. (AC adapter or
battery pack)

* Printable items: Measurement conditions,
calculation results, assessed profile, bearing
area curve (BAC), amplitude distribution
curve (ADC), and environment settings.

=

178-421

To denote your AC line voltage
add the following suffixes (e‘fg.
or

178-421A). -A for 120V, D
230V
’A’ I

-

Printer paper (5 packs): 270732

Mitutoyo

Example of the
connection
with $J-210

It is possible to process Digimatic data output
from the Surftest SJ series with the DP-1VR.
This compact, hand-held device can provide
printouts of measurement data and various
statistical analyses results such as histograms,
D-charts, and X bar R control charts. With

optional output cables, DP-1VR is also capable

of RS-232C output of measurement data to a
PC (cable 09EAA084) and GO/NG condition
output (cable 965516).

264-504*

*To denote your AC line voltage add the following suffixes (e.g. 264-504-5A).
-5A for 120V, -5D for 220V {for Europe), -5E for 240V (for UK), -1K for Korea

without AC adapter, -5F for 240V (for Oceania)

Connecting cable: 936937 (1m)
Connecting cable: 965014 (2m)




MiICAT

Mitutoyo Intelligent Computer Aided Technology
the standard in world
metrology software

FORM

Optional Software
SJ-Tools

Output software based on Microsoft-Excel* for controlling
the devices and reproducing and storing the measurement
data.
* Microsoft-Excel is not included in the scope of supply.
Complete with exclusive accessories.

¢ Measurement device control

¢ Definition of measurement variables

* Graphic representation of the profile

* Storage of measurement records

¢ Documentation of measurement results

¢ Connecting cable

Optional cables are required.

12AAL068: USB PC connecting cable (USB cable)for $J-210
12AAD510: USB PC connecting cable (USB cable)for SJ-310
12AAL067: RS-232C cable for $J-210

12AAA882: RS-232C cable for SJ-310
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SJ-Tools input mask for Surftest SJ series
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SJ-Tools output record from MS-Excel
This program can be downloaded for free from the Mitutoyo website.
http:/Awww.mitutoyo.co.jp

Portables Surfacs Roughaeia Teiter

SURFTEST 5)-210 Series
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Mitutoyo

Refer to the Surftest SJ-210 leaflet (E4388)
for more details.

Nosepiece, Adapter
Nosepiece for flat surfaces

12AAA217
¢5J-310 standard accessory.
(Not supplied for transverse tracing type.) ?‘O?Sfe‘gt‘e“e
*Not available for the transverse tracing  surface
drive unit.

V-type adapter

12AAE644

*S5J)-310 Transverse tracing type
standard accessory.

¢ Dedicated to the transverse
tracing drive unit.

p— e

Extension rod (50mm)

12AAA210

*Not available for the transverse tracing
drive unit.

(Note: Only one rod can be used.)

Magnetic stand adapter

12AAA221 (8mm)
12AAA220 (99.5mm)

Extension cable (1m)

12BAA303
*Only one cable can be used.

Setting attachments

* Not available for the transverse tracing drive unit

Nosepiece for cylindrical surfaces

12AAA218
¢5J-310 standard accessory.
(Not supplied for transverse tracing type.)
*Not available for the transverse tracing drive unit.

Nosepiece
for cylindrical
surface

Point-contact adapter

12AAE643

*5J-310 Transverse tracing
type standard accessory.

* Dedicated to the transverse tracing
drive unit.

'y,

Support feet set

12AAA216

#5J-301/301R standard accessory.

*Not available for the detector side of the transverse tracing
drive unit.

/ 4
b4 o
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Vertical positioning adapter

12AAA219
*Not available for the transverse tracing drive unit.

Vertical
positioning
adapter

Height gage adapter

12AAA222 (9mm x 9mm)
12AAA233 (1/4" x 1/2")

Height gage
adapter

Improves measurement efficiency by allowing the setup of multiple workpieces of the same type
and the positioning of hard-to-access features of a workpiece.

No. 178-033
V-type for measuring in the
cylinder axis direction

No. 178-034

slider type

Setting attachment: Magnetic

No. 178-035

Setting attachment: Inside
diameter type

The V-width is adjustable to the
cylinder diameter facilitating axial
measurement of a wide range of
cylinder diameters.

¢ Adjustable range: @ 5 - 150mm

The magnet attached to the bottom
surface of the frame allows hands-free
measurements to be made.

| =

Greatly facilitates measurement of
internal wall surfaces of, for
example, cylinder-block bores.

¢ Applicable diameter: 75 - @95mm
o Accessible depth: 30 - 135mm

Mitutoyo




Surftest

Performs brilliantly in many situations such as in the quality control room,

on the factory floor and on the production line.
Surftest SJ-410

SERIES 178 — Portable Surface Roughness Tester

*Both skidded and skidless measurement are
possible with this series. Equipped with 46
roughness parameters that conform to the
latest ISO, DIN, ANSI, and JIS standards.

* A wide-range, high-resolution detector and
a drive unit provide superior high-accuracy
measurement in its class.

<Measuring range / Resolution>
800um (at 0.0125pm resolution) /
0.0125um (at 8mm range)

<Straightness / traverse length>
SJ-411 drive unit: 0.3um / 25mm
SJ-412 drive unit: 0.5um / 50mm

$J-412 drive unit

o A skidless detector and a curved surface
compensation function provide efficient
evaluation of cylinder surface roughness.

Skidless measurement

o Ultra-fine steps, straightness and waviness
can be measured by using the skidless
measurement function.

¢ The handheld data processing unit and the
5.7-inch color graphic LCD touch-panel
provides superior readability and operability.
The LCD also includes a backlight for
improved visibility in dark environments.

* The excellent user interface provides intuitive
and easy-to-understand operability.

* Measured data can be output to a PC with
optional RS-232C or USB cable.

¢ Digital filter function for non-distorted
roughness profiles.

* GO/NG judgment function.

* Auto-calibration function.

* The display interface supports 16 languages,
which can be freely switched.

o Simplified contour analysis function supports
the four types of measurement: step, level
change, area and coordinate difference.

* Access to each feature can be password-
protected, which prevents unintended operations
and allows you to protect your settings.

* The optional attachments for mounting on
a column stand significantly increase the
operability.

Ir'__ ¥\
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Surftest SJ-411

SPECIFICATIONS
Model No. S-411 S-411 S)-412 SI-412
Order No. (mm) 178-580-01* | 178-580-02* | 178-582-01* | 178-582-02*
Order No. (inch/mm) 178-581-01* | 178-581-02* | 178-583-01* | 178-583-02*
Order No. (mm for Japan) | 178-580-01 178-580-02 178-582-01 178-582-02
Detector measuring force 0.75mN 4mN 0.75mN 4mN
Evaluation range 25mm 25mm 50mm 50mm
Sl Tip angle 60° 90° 60° 90°
Tip radius 2um 5um 2um 5um

* To denote your AC power cable add the following sufixes to the order No.:

“mm" type: A for UL/CSA, C for JIS (for Taiwan), D for CEE, E for BS, DC for China, K for KC
“inch/mm” type: A for UU/CSA, D for CEE, E for BS, DC for China. No sufix is required for JIS/100V (for Taiwan)

Mitutoyo

Technical Data

X axis (drive unit)
Measuring range:  25mm (SJ-411), 50mm (SJ-412)
Measuring speed: 0.05,0.1,0.2, 0.5, 1.0mm/s
Return speed: 0.5, 1,2, 5mm/s
Traverse direction: Backward

Traverse linearity: ~ 0.3um/25mm (S)-411),
0.5um/50mm (SJ-412)
Positioning: +1.5° (tilting), 10mm (up/down)
Detector

Range / resolution: 800pm/0.0125um, 80um/0.00125um,
8um/0.000125pm (up to 2400um with
an optional stylus)

Measurement method: Skidless / skidded

Measuring force:  0.75mN or 4mN See page L-7

Stylus tip: Diamond, 60°/ 2umR
(90°/ 5umR: See page L-7)

Skid radius of curvature: 40mm

Type: Differential inductance

Power supply:  Via AC adapter / rechargeable battery
Battery life: Max. app. 1000 measurements (w/o printing)
Recharge time: 4 hours Data output Via USB interface /

RS-232C interface / SPC output
Storage:Internal memory: Measurement condition (10 sets)
Memory card (Option): 500 measurement conditions,
10000 measured profiles, 500 display images, Text file
(Measurement conditions / Measured profile / Assessed
profile / Bearing area curve / Amplitude distribution curve),
500 statistical data, etc.
Dimensions (WxDxH)
Display unit: 275 x 109 x 198mm
Height-tilt adjustment unit: 131 x 63 x 99mm
Drive unit: 128 x 36 x 47mm (SJ-411),
155 x 36 x 47mm (SJ-412)
Mass Control unit: Approx. 1.7kg
Height-tilt adjustment unit: Approx. 0.4kg
Drive unit: 0.6kg (S)-411), 0.7kg (SJ-412)

Evaluation Capability
Applicable standards: JIS'82, JIS'94, JIS'01, 15097, ANSI, VDA, Free
Assessed profiles: P (primary profile), R (roughness profile),
DF (DF profile), W (filtered waviness profile),
roughness motif, waviness motif
Evaluation parameters: Ra, Rq, Rz, Ry, Rp, Ry, Rt, R3z, Rsk, Rku,
Rc, RPc, RSm, Rmax(VDA, ANSI), Rz1max(1S0'97), S, HSC,
RZJIS(IS'01), Rppi, RAa, RAg, RIr, Rmr, Rmr(c), R3¢, Rk,
Rpk, Rvk, Mr1, Mr2, A1, A2, Vo, Ag, Lo, Rpm, tp(ANSI),
Htp(ANSI), R, Rx, AR, W, AW, Wx, Wte

Analysis graphs: Bearing Area Curve (BAC),
Amplitude Distribution Curve (ADC)
Digital filter 2CR, PC75, Gaussian

Cutoff length Ac 0.08,0.25,0.8,2.5 8mm
As: 2.5,8,25um (Availability of switching
depends of the selected standard.)

0.08,0.25, 0.8, 2.5, 8, 25*mm; or
arbitrary length in range 0.1 to 25mm
(0.1 to 50mm: SJ-412) in 0.01mm
increments
Number of sampling lengths: 1, 2, 3, ~20 (limited by traverse range)
Printer: Thermal type
Printing width: 48mm (paper width: 58mm)
Recording magnification

Vertical magnification: 10X to 100,000X, Auto

Horizontal magpnification: 1X to 1,000X, Auto
Function

Customize: Selection of display/evaluation parameter

Data compensation: R-surface, Tilt compensation
Ruler function: Step, level change, area and coordinate
difference
Helps to level workpiece prior to skidless
measurement Displacement detection mode
Enables the stylus displacement to be
input while the drive unit is stopped.
Statistical processing: Max. value, Min. value, Mean value,
Standard deviation (s), Pass ratio, Histogram
Maximum value rule, 16% rule, average
value rule, standard deviation (10, 20, 30)
Auto-calibration with the entry
of numerical value /Average calibration
with multiple measurement (Max.12
times) is available.
Power saving function: Auto-sleep-function, Auto light-off of

Backlight by ECO mode.

Sampling length:

D.AT. function:

GO/NG judgement:

Calibration:

* Only for $J-412



MICAT

Mitutoyo Intelligent Computer Aided Technology
the standard in world
metrology software

FORM

Optional Software
SJ-Tools
Output software based on Microsoft-Excel* for controlling the
devices and reproducing and storing the measurement data.
*Microsoft-Excel is not included in the scope of supply.
Complete with exclusive accessories.

* Measurement device control

* Definition of measurement variables

* Graphic representation of the profile

* Storage of measurement results

* Documentation of measurement results

Optional cables are required.
12AAD510: USB PC connecting cable (USB cable)
12AAA882: RS-232C connecting cable

Optional Accessories

178-611:  Reference step specimen (mm)
178-612:  Reference step specimen (mm/inch)
178-610:  Step gage (step: Tum, 2um, 5um, 10um)

12AAM556: Height/tilt adjustment unit for $J-410

178-039:  Manual column stand (granite base)
(vertical travel: 250mm)
178-010:  Auto-set unit for 178-039
178-020: X axis adjustment unit for 178-039
178-030: Tilting adjustment unit (Inclination adjustment

unit) for 178-039
12AAB358: Cylindrical surface adapter
(workpiece dia.: 15 - 60mm)

178-016: Leveling table
(tilting: £1.5°, max. loading: 15kg)
178-048:  Leveling table with D.A.T function (mm)
(tilting: £1.5°, max. loading: 15kg)
178-058: Leveling table with D.A.T function (inch)

(tilting: £1.5°, max. loading: 15kg)
178-043-1: XY leveling table (25 x 25mm)

(tilting: £1.5°, max. loading: 15kg, swiveling: +3°)
178-053-1: XY leveling table (1" x 1")

(tilting: £1.5°, max. loading: 15kg, swiveling: 3°)
178-042-1: Digital XY leveling table (25 x 25mm)

(tilting: +1.5° max. loading: 15kg, swiveling: +3°)
178-052-1: Digital XY leveling table (1" x 1")

(tilting: £1.5°, max. loading: 15kg, swiveling: 3°)

178-049: Digital XY leveling table (25 x 25mm)
(max. loading: 15kg)

178-059:  Digimatic XY leveling table (1" x 1")
(max. loading: 15kg)

178-019:  Precision vise for XY leveling table
(jaw opening: 36mm)

998291:  Precision V-block for XY leveling table

(workpiece dia.: 1 - 160mm)
12AAL069: Memory card
12AAD510: USB PC connecting cable (USB cable)
12AAA882:PC connecting cable (RS-232C cable)
965014:  SPC cable (2m)
264-012-10: Input tool (USB type)
264-504:  DP-1VR (Refer to the page A-13.)
Detectors, Styli, and nosepieces
(Refer to the page L-23~L-24.)

Consumables

12AANO040: LCD protective sheet (10 sheets/set)
12AAA876: Durable printer paper (25m, 5 rolls/set)
12AANO046: Replacement battery

12AAJ088: Footswitch

DIMENSIONS

Display unit
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( ): Referring to dimensions when a 50mm drive is mounted to SJ-412
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MEASUREMENT APPLICATIONS

Fine contour

measurement
with an auto
leveling table

R-surface
measurement

Upside down
measurement

Carrying case is a standard accessory.

Deep groove
measurement

Cylinder
measurement
with a support foot

With optional accessories.

Mitutoyo




Surftest

Performs brilliantly in many situations such as in the quality control room,

on the factory floor and on the production line.
Surftest SJ-500, SV-2100

SERIES 178 — with Dedicated Control/Display Unit

High precision and high performance type
surface roughness tester with a dedicated
control unit, achieving user-friendly display and
simple operation.

¢ Equipped with a 7.5-inch, color TFT LCD,
large color icons and touch panel controls,
the display unit is easy to read and simple to
operate.

* A built-in joystick in the control unit allows
quick and easy positioning. The manual knob
allows fine positioning of a small stylus for
measuring small holes.
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¢ Simple setup for surface roughness measuring

conditions.

A simple input function is used to calculate
according to ISO/JIS roughness standard
drawing instruction symbols. Complicated
measuring condition settings can easily be
entered by selecting a drawing instruction
symbol from the surface roughness menu.

SJ-500 can also be
mounted on a manual
column stand.

SV-2100M4 SV-210054

SPECIFICATIONS

Model No. SJ-500 SJ-500 SV-2100M4 | SV-2100M4

Order No.* (mm) 178-532-01 | 178-532-02 | 178-636-01 | 178-636-02

Order No.* (inch/mm) 178-533-01 | 178-533-02 | 178-637-01 | 178-637-02

Stylus tip Tip angle 60° 90° 60° 90°

Tip radius 2um 5um 2um 5um

Detector measuring force 0.75mN 4mN 0.75mN 4mN

X1-axis measuring range 50mm 100mm

Vertical travel — 350mm manual column

Granite base size (WxD) — 600 x 450mm

Dimensions (main unit, WxDxH) | —— 716 x 450 x 863mm ’ Iﬁedf(ﬂﬁ)ﬁiyn%ugﬁxsf e cable add

. i it 2. No.: A for UL/CSA, D for CEE, DC for
= Contoinc 0 © | R
Model No. SV-210054 SV-210054 SV-2100H4 | SV-2100H4 | SV-2100W4 | SV-2100W4
Order No.* (mm) 178-680-01 | 178-680-02 | 178-682-01 | 178-682-02 | 178-684-01 | 178-684-02
Order No.* (inch/mm) 178-681-01 | 178-681-02 | 178-683-01 | 178-683-02 | 178-685-01 | 178-385-02
Stylus tip Tip angle 60° 90° 60° 90° 60° 90°
Tip radius 2um 5um 2um 5um 2um 5um

Detector measuring force 0.75mN 4mN 0.75mN 4mN 0.75mN 4mN

X1-axis measuring range 100mm 100mm 100mm

Vertical travel 350mm power column 550mm power column 550mm power column
Granite base size (WxD) 600 x 450mm 600 x 450mm 1000 x 450mm

Dimensions (main unit, WxDxH) | 766 x 482 x 966mm 766 x 482 x 1166mm 1166 x 482 x 1176mm

Mass 147kg 157kg 227kg

Mitutoyo

Technical Data: SJ-500

X1 axis (drive unit)

Measuring range: ~ 50mm
Resolution: 0.05um
Scale: Linear encoder
Drive speed: 0 - 20mm/s
Measuring speed:  0.02 - 5Smm/s
Traverse direction:  Backward
Traverse linearity: ~ 0.2um/50mm
Positioning: +1.5° (tilting, with DAT function)
30mm (up/down)
Detector
Range / resolution:  800pm/0.01pm, 80um/0.001um,

8um/0.0001um
Measurement method: Skidless / skidded
Measuring force:  See specification table
Stylus tip: See specification table
Skid radius of curvature: 40mm
Type: Differential inductance

Control unit
Display: 7.5" color TFT LCD with backlight
Printer: Built-in thermal type
Magnification:  Horizontal: X0.5 to X10,000, Auto

Vertical: X10 to X500,000, Auto
Drive unit control: J%ystick operation with manual
adjustment knob.

Technical Data: SV-2100

X1 axis (drive unit)

Measuring range: ~ 100mm
Resolution: 0.05um
Scale: Linear encoder
Drive speed: 0 - 40mm/s
Measuring speed:  0.02 - 5Smm/s
Traverse direction:  Backward

Traverse linearity:
72 axis (column)

Type: Manual operation or power drive
Vertical travel: 350mm or 550mm*

0.15um/100mm

Resolution*: Tum
Scale type*: Rotary encoder
Drive speed*: 0 - 20mm/s
* Only for power drive type
Detector
Range / resolution:  800pm/0.01pm, 80um/0.001um,

8um/0.0001um
Measurement method: Skidless
Measuring force:  See specification table

Stylus tip: See specification table
Type: Differential inductance
Control unit
Display: 7.5" color TFT with backlight
Printer: Built-in thermal type
Magnification: Horizontal: X0.5 to X10,000, Auto

, . Vertical: X10 to X500,000, Auto
Drive unit control: J%stlck operation with manual
adjustment knob

Evaluation Capability

Assessed profiles:
P (primary profile), R (roughness profile), WC, WCA, WE,
WEA](, envelope residual profile, roughness motif, waviness
moti

Evaluation parameters:
Ra, Re, Ry, Rz, R, Rt, Rmax, Rp, Rv, R3z, Sm, S, Pc, mr(c),
8¢, mr, tp, Htp, Lo, Ir, Ppi, HSC, Aa, Aqg, Ku, Sk, Rpk, Rvk,
Rk, Mr1, Mr2, A1, A2, Vo, Aa, Aq
Roughness motif parameters: R, AR, Rx
Waviness motif parameters: W, AW, Wx, Wte

Analysis graphs:
ADC, BAC, power spectrum chart

Digital filter 2CR-75%, PC-75%, Gaussian, Robust Spline

Cutoff length:
As: 0.25pm, 0.8um, 2.5um, 8um, 25um, 80pm, 250um, no filter
Ac*:0.025mm, 0.08mm, 0.25mm, 0.8mm, 2.5mm, 8mm, 25mm,
80mm (SV-2100)
Af: 0.08mm, 0.25mm, 0.8mm, 2.5mm, 8mm, 25mm, 80mm
(SV-2100), no filter

Sampling length*:
0.025mm, 0.08mm, 0.25mm, 0.8mm, 2.5mm, 8mm, 25mm,
80mm (SV-2100 only)

Data compensation functions:
Parabola compensation, hyperbola compensation, ellipse
compensation, R-plane (curved surface) compensation,

conic compensation, tilt compensation
* An arbitrary length can also be specified in the range from 0.02mm to 50mm.

Optional Accessory
12AAA876: Durable printer paper (25m, 5 rolls/set)



Surftest SJ-500P, SV-2100M4 (PC type)

Technical Data: SJ-500P SERIES 178 — with PC (Personal computer)

X1 axis (drive unit)

Measuring range: ~ 50mm Highly precise, high-performance surface ¢ A built-in joystick in the control unit allows
Resoluton. fA roughness testers that use the advantages of ~ quick and easy positioning. The manual knob
Drive speed: 0- 20mm/s sophisticated analysis software. The SJ-500Pisa  allows fine positioning of a small stylus for
Weasuring speed: - 0.02 - Sromis stand-alone instrument whereas the SV-2100M4  measuring small holes.

Traverse linearity: -~ 0.2pm/S0mm A is @ benchtop machine incorporating a precision Simple setup for surface roughness measuring
Fostong e CATTonton) column with manual drive, conditions.

Detector . A simple input function is used to calculate
a2 et Sﬁ?n“/’g/o%gm 80um/0.001m, according to ISO/JIS roughness standard
Messuement metho%: Skidle.sfs/skiddegl drawing instruction symbols. Complicated

easuring force: ee specification table 1 "+ H 1
Styls tip: See specification table measuring condition settings can easily be
Skid radius of curvature: 40mm - entered by selecting a drawing instruction
e lifizre i i ST symbol from the surface roughness menu.

Drive unit control: ~ PC

Technical Data: SV-2100M4 (PC type)
X1 axis (drive unit)

Measuring range: ~ 100mm

Resolution: 0.05um

Scale: | Linear encoder 1, =
Drive speed: 0 - 40mm/s Ny 2 =
Measuring speed:  0.02 - 5Smm/s — E =%
Traverse direction:  Backward : A
Traverse linearity: ~ 0.15um/100mm $J-500P
72 axis (column)
Type: Manual operation
Vertical travel: 350mm
Detector
Range / resolution:  800pm/0.01pm, 80um/0.001um,
8um/0.0001um

Measurement method: Skidless / skidded
Measuring force:  See specification table
Stylus tip: See specification table
Type: Differential inductance
Drive unit control: ~ PC

Evaluation Capability: FORMTRACEPAK

Assessed profiles:
P (primary profile), R (rou?hness profile), WC, WCA,
WE, WEA, DIN4776 profile, envelope residual profile,
roughness motif, waviness motif
Evaluation parameters:
Ra, R, Rz, Ry, Rz(JIS), Ry(DIN), Re, Rp, Rpmax, Rpi, Ry,
Rvmax, Rvi, Rt, Rti, R3z, R3z, R3y, S, Pc (Ppi), Sm, HSC,
mr, 8¢, plateau ratio, mrd, Rk, Rpk, Rvk, Mr1, Mr2, Aa,
Ag, A3, Mg, Sk, Ku, Lo, Lr, A1, A2
Roughness motif parameters:
RX, R, AR, SR, SAR, NR, NCRX, CPM
Waviness motif parameters:
Wte, Wx, W, AW SW, SAW, NW { !
Analysis graphs: ¥ Ef -

ADC, BAC1, BAC2, power spectrum chart, auto- R | - -«-.'-'ﬁ:m = ]l
correlation chart, Walsh power spectrum chart, Walsh [ = e E R ET CENT = -l - =
auto-correlation chart, slope distribution chart, local peak f F sty e = S C —_— E
distribution chart, parameter distribution chart ' By o =t
Digital filter 2CR-75%, 2CR-50%, 2CR-75% (phase  — — v 2 = ]
corrected), 2CR-50% (phase corrected), Gaussian-50%
Cutoff length*:
Ac: 0.025mm, 0.08mm, 0.25mm, 0.8mm, 2.5mm, 8mm, 25mm
fl: 0.08mm, 0.25mm, 0.8mm, 2.5mm, 8mm, 25mm SPECIFICATIONS
Safmhbﬁh%ﬁg‘r:g'tﬁ;ﬁmm' 0.8mm, 2.5mm, 8mm Model No. 51-500P S1-500P SV-2100M4 | SV-2100M4
0.025mm, 0.08mm, 0.25mm, 0.8mm, 2.5mm, 8mm, Order No.* (mm) 178-530-01 | 178-530-02 | 178-634-01 | 178-634-02
. 2t5mm o funct Order No.* (inch/mm) 178-531-01 | 178-531-02 | 178-635-01 | 178-635-02
ata compensation functions: : : o o 0 o
Tilt compensation, R-plane (curved surface) compensation, Stylus tip Tfp a”g'e L L ot e
ellipse compensation, parabola compensation, hyperbola Tip radius 2um 5um 2um 5um
compensation, quadric curve automatic compensation, Detector measuring force 0.75mN 4mN 0.75mN 4mN
polynomial compensation, polynomial automatic Xl-ax : 50 100
compensation -axis measuring range mm mm
* An arbitrary length can also be specified in the range from 0.025mm to the Vertical travel —_— 350mm manual column
maximum traverse length. = =
Granite base size (WxD) — 600 x 450mm
Dimensions (main unit, WxDxH) |—— 716 x 450 x 863mm 7o denote your AC power cable 2dd
Mass 6.5kg 144kg the fo\l?wing suffixes }o the orderf
i (Ui ; - i U . i No.: A for UL/CSA, D for CEE, DC
(3M8ak|n)Un|t 2.7kg; PC I/F Unit (3M8ak|n)Un|t 140kg; PC I/F Unit cgc, E B K for (e N soffin!
£ LY is required for JIS/100V

QE——————



Surftest

Performs brilliantly in many situations such as in the quality control room,

on the factory floor and on the production line.

Surftest SV-3100

SERIES 178 — Surface Roughness Testers

* Mitutoyo's Surftest SV-3100 Series provides
highly accurate, high-level analysis, and
multi-functionality in three dimensional
analysis and measurement of fine contour,
as well as the conventional type surface
roughness measurement.

o Peripheral devices such as the auto-leveling

table are available to enhance operability and

enable automatic measurement.
¢ Includes FORMTRACEPAK data analysis
software. FORMTRACEPAK provides data

management in a consistent format, from the

work site to the laboratory.
* The X1-axis drive unit guide is made of

superbly anti-abrasive ceramic. No lubrication

is required.

¢ High-accuracy glass scales, built-in on the
X1-axis (resolution: 0.05um) and Z2-axis
(column, resolution: 1um) ensure high
accuracy positioning. The SV-3100 series
produces high-reliability, particularly in

horizontal roughness parameters (S, Sm), that

require high-accuracy X1-axis travel.

Mitutoyo

MiICAT

Mitutoyo Intelligent Computer Aided Technology
the standard in world
metrology software

FORM

* Equipped with a highly accurate detector
stylus.

* Capabilities include a “straightness
compensation” function, which improves
the linear accuracy of the X1-axis; a “circular
compensation” function for the vertical
movement of the stylus; and a “stylus-tip
diameter compensation” function.

o The stylus and the skid are easily replaced.
Optional styli and skids are available for a
wide variety of roughness measurement
applications, such as measurement of small
holes, deep holes, etc.

o Comes with an easy-to-operate remote
box independent of the main unit allowing
positioning, measurement start/ stop,
retracting, and other operations to be

performed remotely. The Drive Unit up/down
position and the X1-axis traverse can be finely

controlled manually.

SV-3100H4 with personal computer system

Technical Data

X1 axis
Measuring range: ~ 100mm or 200mm
Resolution: 0.05um
Scale: Linear encoder
Drive speed: 0 - 80mm/s
Measuring speed: ~ 0.02 - 5mm/s

Traverse linearity:

Inclining range:
72 axis (column)

Vertical travel:

See page L-12
+45° (with X1-axis inclination unit)

300mm or 500mm, power drive

Resolution: Tum
Scale: ABSOLUTE linear encoder
Drive speed: 0-20mm/s

Detector
Range / resolution:  800pm/0.01pm, 80um/0.001pm,
8um/0.0001um (up to 2400pm with
an optional stylus)
Measurement method: Skidless / skidded
Measuring force:  4mN or 0.75mN (See page L-12)

Stylus tip: Diamond, 90°/ 5umR
(60°/ 2umR: low force type)
Type: Differential inductance
Base size (W x H): 600 x 450mm or 1000 x 450mm
Base material: Granite

Dimensions (WxDxH): 756 x 482 x 966mm (54 type)
(Main unit) 756 x 482 x 1166mm (H4 type)
1156 x 482 x 1176mm (W4 type)
766 x 482 x 966mm (S8 type)
766 x 482 x 1166mm (H8 type)
1166 x 482 x 1176mm (W8 type)
140kg (54 type, S8 type)

150kg (H4 type, H8 type)

220kg (W4 type, W8 type)

Evaluation Capability: FORMTRACEPAK

Conformable standards:
JIS1982/1S1994/1152001/1S01997/ANSIVDA

Parameters:
Ra, Ry, Sk, Ku, Rp, Rv, Ry, RyDIN, RzDIN, Rt, Rc, Rz, R3z,
R3y, S, Aa, Ag, A, A, Lo, I, Rk, Rpk, Rvk, Mr1, Mr2,
A1, A2, Sm, Pc, HSC, mr, mrd, 8¢, Vo, Rx, AR, R, NR, NCRX,
CPM, SR, SAR, Wx, AW, W, Wte, NW, SW, SAW

Assessed profiles:
Primary profile, Roughness profile, Envelope residual curve,
Filtered waviness curve, Band pass waviness curve, Waviness
curve, Rolling circle waviness curve, Roughness motif
Waviness motif, DIN4776 curve

Graghs:
Amplitude distribution graphs, BAC1, BAC2, Power
spectrum curve, Auto correlation curve,
Inclination angle distribution curve, Peek point height
distribution curve, Parameter distribtion curve

Data compensation:
Tilt compensation, R-surface compensation, Ellipse
compensation, Parabola compensation,
Hyperbolic compensation, Polynomial compensation, Conic
automatic compensation
Polynomial automatic compensation

Filters:
Gaussian filter, 2CRPC75, 2CRPC50, 2CR75, 2CR50, Robust
spline filter

Cutoff length:
AC: 0.025, 0.08, 0.25, 0.8, 2.5, 8, 25, 80mm, Arbitrary
As: 0.8, 2.5, 8, 25, 80, 250, 800pm Arbitrary

Supported languages:
Japanese, English, German, French, Italian, Spanish, Polish,
Hungarian, Swedish, Czech,
Simplified Chinese, Traditional Chinese, Korean, Turkish,
Portuguese

Mass (Main unit)



Optional Accessories

178-611:  Step gage (2um, 10um)
178-612:  Step gage
(2um, 10pm, 79uinch, 394pinch)
178-610:  Metric 4-step gage
(Tum, 2um, 5um, 10pm)
178-047:  Three-axis adjustment table
(998291 is included.)
178-016:  Leveling table
178-042-1: Digimatic XY leveling table (25 x 25mm)
178-052-1: Digimatic XY leveling table (1" x 1")
178-043-1: XY leveling table (25 x 25mm)
178-053-1: XY leveling table (1" x 1")
178-019:  Precision vise*
998291:  Precision V-block*

181-902-10: V-block set with clamp

(Max. workpiece dia.: 25mm)
181-901-10: V-block set with clamp

(Max. workpiece dia.: 1")

178-023:  Vibration isolator
178-024:  Stand for vibration isolator
218-007:  Workbench

166-215:  Workbench (with drawers)
218-010:  Auxiliary desk

218-008:  Auxiliary desk

i Detectors, styli, and nosepieces
(See pages L-23~L-24.)
* Use with an XY leveling table

Simplified CNC Function

With support for a wide range of optional peripherals
designed for use with the CNC models enables automatic
measurement.

Using Y-axis Table Using Rotary Table 61

C a
Using Rotary Table 62

(See page L-37 for more details.)

Mituboya

Refer to the Surftest SV-3100 Series leaflet (E4301)
for more details.

SPECIFICATIONS

Model No. SV-310054 | SV-310054 | SV-3100H4 | SV-3100H4 | SV-3100W4 | SV-3100W4
Order No. (mm) 178-471-1* | 178-471-2* | 178-472-1* | 178-472-2* | 178-473-1* | 178-473-2*
Order No. (inch) 178-481-1* | 178-481-2* | 178-482-1* | 178-482-2* | 178-483-1* | 178-483-2*
Order No. (mm) 178-451-1* | 178-451-2* | 178-452-1* | 178-452-2* | 178-453-1* | 178-453-2*
Order No. (inch) 178-461-1* | 178-461-2* | 178-462-1* | 178-462-2* | 178-463-1* | 178-463-2*
Stylus tip Tip angle 60° 90° 60° 90° 60° 90°

Tip radius 2um 5um 2um 5um 2um 5um
Detector measuring force 0.75mN 4mN 0.75mN 4mN 0.75mN 4mN
X1-axis measuring range 100mm

X1-axis Traverse linearity

(0.05+11/1000)um L=Measured length (mm)

Vertical travel

300mm power column

500mm power column

500mm manual column

Granite base size (WxD) 600 x 450mm 600 x 450mm 1000 x 450mm
Dimensions (main unit, WxDxH) | 756 x 482 x 966mm 756 x 482 x 1166mm 1156 x 482 x 1176mm
Mass (main unit) 140kg 150kg 220kg
Model No. SV-3100S8 | SV-3100S8 | SV-3100H8 | SV-3100H8 | SV-3100W8 | SV-3100W8
Order No. (mm) 178-476-1* | 178-476-2* | 178-477-1* | 178-477-2* | 178-478-1* | 178-478-2*
Order No. (inch) 178-486-1* | 178-486-2* | 178-487-1* | 178-487-2* | 178-488-1* | 178-488-2*
Order No. (mm) 178-456-1* | 178-456-2* | 178-457-1* | 178-457-2* | 178-458-1* | 178-458-2*
Order No. (inch) 178-466-1* | 178-466-2* | 178-467-1* | 178-467-2* | 178-468-1* | 178-468-2*
Stylus tip Tip angle 60° 90° 60° 90° 60° 90°

Tip radius 2um 5um 2um 5um 2um 5um
Detector measuring force 0.75mN 4mN 0.75mN 4mN 0.75mN 4mN
X1-axis measuring range 200mm
X1-axis Traverse linearity 0.5um/200mm
Vertical travel 300mm power column 500mm power column 500mm manual column
Granite base size (WxD) 600 x 450mm 600 x 450mm 1000 x 450mm
Dimensions (main unit, WxDxH) | 766 x 482 x 966mm 766 x 482 x 1166mm 1166 x 482 x 1176mm
Mass (main unit) 140kg 150kg 220kg

* To denote your AC power cable add the following suffixes to the order No.:
A for UL/CSA, D for CEE, DC for CCC, E for BS, K for KC. No suffix is required for JIS/100V

A variety of models available
for measuring requirements

SV-310054

Traverse range: 100mm

Vertical travel: 300mm

Base size (W x D): 600 x 450mm
Base material: Granite

SV-3100H4

Traverse range: 100mm

Vertical travel: 500mm

Base size (W x D): 600 x 450mm
Base material: Granite

SV-3100w4

Traverse range: 100mm

Vertical travel: 500mm

Base size (W x D): 1000 x 450mm
Base material: Granite

Models without X1-axis inclination function

SV-3100S8
Traverse range: 200mm
Vertical travel: 300mm

Base size (W x D): 600 x 450mm

Base material: Granite

SV-3100H8
Traverse range: 200mm
Vertical travel: 500mm

Base size (W x D): 600 x 450mm

Base material: Granite

SV-3100W8

Traverse range: 200mm
Vertical travel: 500mm

Base size (W x D): 1000 x 450mm

Base material: Granite

Mitutoyo




Surftest

Performs brilliantly in many situations such as in the quality control room,
on the factory floor and on the production line.

Surftest Extreme SV-3000CNC/SV-M3000CNC

SERIES 178 — CNC Surface Roughness Testers Technical Data: SV-3000CNC

X1 axis

* A highly accurate measuring instrument ¢ \ith optional rotary tables for axes 61 and IF\</Iea?urjng fange: éooosmm
H H i esolution: .Uoum
that allows CNC measurement of surface 62, de§|gned for use with the CNC models, it Sole: Reflectiv-type inear encoder
roughness and contour. is possible to expand the CNC measurement I(J)rivg Ospee;i:(. . k)ZOOmm/s (max., CNC)
: ; ; [ - 60mm/s (joystic
* Each axis has a maximum drive speed Qf . application range. . . Dl G (B0 A
200mm/s, permitting high-speed positioning  eInclined plane measurement is possible Traverse linearity: ~ 0.5m/200mm
| H H H oL axIS
for mcreased throughput of multiple-profile/  through simultaneous control of the X1 and indination angle:  -45° 10 +10°
multiple-workpiece measurement tasks. 72-axes. Resolution: 0.000225°
* For models equipped with the o axis, it is » The detector unit incorporates an anti-collision Zzﬁ’;ﬁ;ﬂglfﬁﬁﬁf frpm
possible to perform continuous measurement  safety device that stops the detector unit if its \F{er‘[ilcalltravelz gooosmm (500mm)*
1 H H H H H ' i esolution: .Uoum
over honzpntal and.mclmgd surfaces by main body collides with a workpiece or jig. Sl e
power-tilting the drive unit. * An easy-to-operate Remote Box enables the Drive speed: 6006r3m/5 5m(ax., qli)o
; Ay it ; : - 60mm/s (joystic
* For models with the Y-axis table, it is possible  user to make any movement by selecting the Base size WxH;: 750 x 600mm
to expand the measuring range for multiple required axis using the two joysticks. The DBase material.  Granite
H 1 H H H H H HIVE o etector
Worklp|elces, etc,, through positioning in the current axis selection is easily identified by the Range / resolution: 800, /0.01m, 80pm /0,001m.
Y-axis direction. icon on the key top. et ipr&/0.000Wm
H H ) H easuring force: m
* Communication _W|th the Data Processing/ (Order No.178-397-2)
Analysis section is via USB. 0.75mN
(low force type. Order No.178-396-2)
Stylus tip: Diamond, 90° / 5umR

(60°/2umR: low force type)
Dimension (WxDxH): 800 x 651 x 1000mm

(800 x 651 x 1200mm)*
Mass: 240kg (250kg)*

*High column model

Optional Accessories

Vibration insulating stand

Vibration insulating mechanism: Diaphragm air spring

Natural frequency :  2.5-3.5Hz

Damping mechanism: Orifice

Leveling mechanism: Automatic control with mechanical
valves

Air supply pressure:  0.4MPa

Allowable loading capacity: 350kg

Dimension(WxDxH): 1000 x 895 x 715mm

Mass: 315kg

Y-axis table unit
Measuring range: ~ 200mm
Minimum reading :  0.05um
Scale unit: Reflective-type Linear Encoder
Drive speed: 200mm/s (max., CNC)
0 - 60mm/s (joystick)
Maximum loading capacity: 20kg
Traverse linearity ~ 0.5um/200mm
Accuracy (at 20°C):  £(2+2L/100)um,

L: Dimension between two measured points (mm)

Table size: 200 x 200mm
Dimension(WxDxH): 320 x 646 x 105mm
Mass: 35kg

SV-3000CNC with personal
computer system and software

SPECIFICATIONS

Model No. SV-3000CNC SV-3000CNC SV-3000CNC SV-3000CNC
Order No. (100V - 120V) | 178-521-1 | 178-541-1 | 178-522-1 | 178-542-1 | 178-523-1 | 178-543-1 | 178-524-1 | 178-544-1
Order No. (200V - 240V) | 178-521-2 | 178-541-2 | 178-522-2 | 178-542-2 | 178-523-2 | 178-543-2 | 178-524-2 | 178-544-2

X1-axis measuring range | 200mm 200mm 200mm 200mm 200mm 200mm 200mm 200mm EE;EE-T:E':
72-axis vertical travel 300mm | 500mm | 300mm | 500mm | 300mm | 500mm | 300mm |500mm T
Y-axis table unit — — — — Installed | Installed | Installed | Installed

a-axis unit — — Installed | Installed | — = Installed | Installed Mitutoyo

Refer to the CNC Form Measuring Instrument Series leaflet
(E4284) for more details.

e



Technical Data: SV-M3000CNC

X1 axis
Measuring range: ~ 200mm
Resolution: 0.05um
Scale: Reflective-type linear encoder
Drive speed: 200mm/s (max., CNC)
0 - 50mm/s (joystick)
Measuring speed:  0.02 - 2mm/s
Traverse linearity: ~ 0.5um/200mm

0.7um/200mm (long-type detector)
0.5um/200mm (rotary-type detector,
up/down direction)

0.7um/200mm rotary-type detector,
foward/backward direction)

o axis
Inclination angle: ~ -45° to +10°
Resolution: 0.000225°
Rotating speed:  Trpm
72 axis (column)
Vertical travel: 500mm
Resolution: 0.05um
Scale: Reflective-type linear encoder
Drive speed: 200mm/s (max., CNC)
0 - 50mm/s (joystick)
Y axis
Measuring range:  800mm
Resolution: 0.05um
Scale: Reflective-type linear encoder
Drive speed: 200mm/s (max., CNC)

0 - 50mm/s (joystick)

0.02 - 2mm/s

0.5um/50mm, 2um/800mm
0.7ym/50mm, 3pm/800mm
(long-type detector)
0.7um/50mm, 3um/800mm
(rotary-type detector,
up/down direction)

Measuring speed:
Traverse linearity:

Base unit
Size (W x H): 600 x 1500mm
Material: Steel
Loading capacity:  300kg
Detector
Range / resolution: 800um/0.01um, 80um/0.001um,

8um/0.0001um (up to 2400um with
an optional stylus)
4mN (Order No.178-397-2)
0.75mN
(low force type. 178-396-2)
Diamond, 90°/ 5umR
(60°/ 2umR: low force type)

Type: Differential inductance
Dimension (WxD xH): 1085 x 1695 x 1922mm
Mass: 1600Kg

(including vibration isolating unit)

MiICAT

Mitutoyo Intelligent Computer Aided Technology
the standard in world
metrology software
FORM

Measuring force:

Stylus tip:

Optional Software

FORMTRACEPAK

Enables control of the optional motor-driven Y-axis table and
rotary table for realizing efficient measurement automation.
You can also perform contour evaluation that allows free
analysis of level differences, angle, pitch, area and other
characteristics based on surface roughness data. In addition,
you can create an original inspection certificate by setting the
print format to suit your particular requirements.

SV-M3000CNC with personal
computer system and software

o A CNC Surface Roughness Tester that handles
measurement of large/heavy workpieces such
as engine blocks, crankshafts, etc.

¢ Combined with surface roughness detector
swiveling unit, S-3000AR (optional),
continuous measurement over the bottom,
top and side surfaces of a workpiece is
possible.

*\With an optional large table for supporting a
load of 100kg, or a large 02 table, continuous
automatic measurement of larger workpieces
is possible.

[

* Suitable for automatic surface roughness
measurement on large and heavy workpieces.

* A moving column configuration eliminates
workpiece size contrictions. Advantageous
for measuring large, heavy workpieces such
as engine blocks, crankshafts, etc.

* An 800mm Y-axis stroke makes measurement
of multiple profiles on large workpieces
possible.

* The load table has a self-contained structure
ensuring that variously sized workpieces, and
standard and custom jigs, auto-feed devices,
etc., are easily accommodated.

SPECIFICATIONS

Model No. SV-M3000CNC

Order No. (100V - 120V) 178-549-1

Order No. (200V - 240V) 178-549-2

Detector hold type Standard Long-type Rotary-type
(Essential option) $-3000 S-3000L $-3000

178-071 178-072 178-073

X1-axis measuring range 200mm

72-axis column travel range 500mm

Y-axis travel range 800mm

a-axis inclination angle -45° (CCW), +10° (CW)

Mitutoyo




Formtracer

Hybrid machine with dual-role capability

Formtracer SV-C3200/SV-C4500
SERIES 525 — Surface Roughness / Contour Measuring System

* Dramatically increased drive speed (X1 axis:
80mm/s, 72 axis column: 30mmy/s) further
reduces total measurement time.

* Mitutoyo has adopted highly rigid ceramic
guides, combining small secular change
and remarkable resistance to abrasion, to
maintain the traverse linearity specification
for an extended period of time.

¢ The drive unit (X1 axis) and column (Z2 axis)
are equipped with highly accurate linear
encoders (ABS type on the Z2 axis).

This improves reproducibility of continuous

automatic measurement of small holes in the
vertical direction and repeated measurement

of parts which are difficult to position.

Automatic Measurement

* A wide range of optional peripherals are
available for use with CNC models for
automatic measurement.

Using Rotary Table 61

Using Y axis Table

iy : 4
Using Rotary Table 62

(See page L-37 for more details.)

Mitutoyo

SV-C320054 with personal
computer system and software

Surface Roughness Measurement

o Traverse linearity: £(0.05+0.001L)um*
Designed to handle workpieces calling for

high accuracy.
*S4, H4, W4 types, L = Drive length (mm)

o Compliant with JIS '82/'94/'01, 1SO, ANSI,
DIN, VDA, and other international surface
roughness standards.

* Equipped as standard with a high accuracy
detector (0.75mN / 4mN measuring force)
providing a resolution down to 0.0001um.

Contour Drive Measurement

)
1
I

o X1-axis accuracy: £(0.8+0.01L)um*
Z1-axis accuracy: (0.8+[2HI/100)um**
Designed to handle workpieces calling for

high accuracy.

* SV-C320054, H4, W4, SV-C450054, H4, W4 types, L = Drive length
** G\-C450054, H4, W4, S8, H8, W8 types, H = Measurement height (mm)

* The contour drive unit of SV-C4500 series
instruments can continuously measure in the
upward and downward directions without
the need to change the arm orientation or
reset the workpiece, when combined with
the double cone-end stylus (a new product
with contact points in the upward and
downward directions).

Technical Data: Common

Base size (W x H): 600 x 450mm or 1000 x 450mm
Base material: Granite
Mass

Main unit: 140kg (S4), 150kg (H4), 220kg (W4)

140kg (58), 150kg (H8), 220kg (W8)
Controller Unit: 14kg
Remote Control Box: 0.9kg
Power supply: 100 - 120V AC £10%,
200 - 240V AC £10%, 50/60Hz
Power consumption: ~ 400W (main unit only)

Technical Data: Contour Measurement
X1 axis

Measuring range: ~ 100mm or 200mm
Resolution: 0.05um

Scale: Reflective-type linear encoder
Drive speed: 0 - 80mm/s and manual
Measuring speed:  0.02 - 5mm/s

Measuring direction: Forward/backward
* As for SV-C4500, set the measurement force with
Formtracepak.

0.8um/100mm, 2uym/200mm

*with the X1 axis in horizontal orientation

Accuracy (at 20°C): £(0.8+0.01L)um (SV-C320054, H4, W4,
SV-C450054, H4, WA)

+(0.8+0.02L)um (SV-C320058, H8, W,
SV-C450058, H8, W8)

* L= Drive length (mm)

+45° (with X1 axis inclination unit)

Traverse linearity:

Inclining range:
72 axis (column)

Vertical travel: 300mm or 500mm
Resolution: Tum
Scale: ABSOLUTE linear encoder

Drive speed: 0 - 30mm/s and manual

Z1 axis (detector unit)

Measuring range: ~ +30mm

Resolution: 0.04pm (SV-C3200),
0.02pm (SV-C4500)

Scale: Rotary arc encoder

Accuracy (at 20°C):  £(1.6+12HI/100)um (SV-C3200)
+(0.8+12HI/100)um (SV-C4500)
*H: Measurement height from the horizontal
position (mm)
Stylus up/down operation: Arc movement
Face of stylus: Upward/downward (SV-C3200)
Upward/downward (Direction switch
by Formtracepak) (SV-C4500)
30mN (SV-C3200)
10, 20, 30, 40, 50mN (SV-C4500)
* As for SV-C4500, set the measurement force with
Formtracepak.

Measuring force:

Traceable angle:  Ascent: 77°, descent: 83°
(using the standard stylus provided and
depending on the surface roughness)

Stylus tip Radius: 25um, carbide tip

Technical Data: Surface Roughness Measurement
X1 axis

Measuring range:  100mm or 200mm
Resolution: 0.05um

Scale: Linear encoder

Drive speed: 0 - 80mm/s and manual
Traverse direction:  Backward

Traverse linearity: ~ (0.05+1L/1000)um (S4, H4, W4 types)
0.5um/200mm (S8, H8, W8 types)

72 axis (column)

Vertical travel: 300mm or 500mm

Resolution: Tum

Scale: ABSOLUTE linear encoder

Drive speed: 0 - 30mm/s and manual
Detector

Range / resolution:  800pm/0.01pm, 80um/0.001um,
8um/0.0001um (up to 2400um with
an optional stylus)

Measuring force:  4mN or 0.75mN (low force type)

Stylus tip: Diamond, 90°/ 5umR
(60°/ 2umR: low force type)
Type: Differential inductance



/ﬁCAT SPECIFICATIONS

o Model No. SV-C320054 [ SV-C320054 [ SV-C3200H4 [ SV-C3200H4 [ SV-C3200W4 [ SV-C3200W4
the standard in world Order No. (mm) 525-481*-1 | 525-481*-2 |525-482*-1 |525-482*-2 |525-483*-1 | 525-483*-2
metrology software Order No. (inch) 525-491*-1 | 525-491*-2 | 525-492*-1 | 525-492*-2 | 525-493*-1 | 525-493*-2
FORM Model No. SV-C450054 | SV-C450054 | SV-C4500H4 | SV-C4500H4 | SV-C4500W4 | SV-C4500W4
Optional Software Order No. (mm) 525-441*-1 |525-441%-2 | 525-442*-1 |525-442*-2 | 525-443*-1 |525-443*-2
FORMTRACEPAK Order No. (inch) 525-451*-1 |525-451*-2 | 525-452*-1 |525-452*-2 |525-453*-1 | 525-453+*-2
Allows control of the optional motor-driven Y-axis table X1-axis measuring range 100mm 100mm 100mm 100mm 100mm 100mm
and rotary table for efficient measurement automation. Detector measuring force 0.75mN 4mN 0.75mN 4mN 0.75mN 4mN
gfo E tvoell”d%\;:lrlé?]tégg g?%lté? &i;??:g;;éngtﬂgflym Vertic.al travel . 300mm power column 500mm power column 500mm power column
characteristics based on surface roughness data. An Granite base size (WxD) 600 x 450mm 600 x 450mm 1000 x 450mm
original inspection certificate can be created by setting Dimensions (main unit, WxDxH) | 996 x 575 x 966mm 996 x 575 x 1176mm 1396 x 575 x 1176mm
the print format to selected requirements. Mass (main unit) 140kg 150kg 220kg
- __ = et | Model No. SV-C3200S8 | SV-C3200S8 | SV-C3200H8 | SV-C3200H8 | SV-C3200W8 | SV-C3200W8
o [ Order No. (mm) 525-486*-1 | 525-486*-2 | 525-487*-1 | 525-487*-2 | 525-488*-1 | 525-488*-2
B Order No. (inch) 525-496*-1 | 525-496*-2 | 525-497*-1 | 525-497*-2 | 525-498*-1 | 525-498*-2
§ [ Model No. SV-C4500S8 | SV-C4500S8 | SV-C4500H8 | SV-C4500H8 | SV-C4500W8 | SV-C4500W8
e Order No. (mm) 525-446%-1 | 525-446*-2 | 525-447*-1 | 525-447*-2 | 525-448*-1 | 525-448*-2
s i r Order No. (inch) 525-456*-1 | 525-456*-2 |525-457*-1 |525-457*-2 |525-458*-1 | 525-458*-2
 — ——— " e X1-axis measuring range 200mm 200mm 200mm 200mm 200mm 200mm
: Detector measuring force 0.75mN 4mN 0.75mN 4mN 0.75mN 4mN
- Vertical travel 300mm power column 500mm power column 500mm power column
T — * Contour Measurement Granite base size (WxD) 600 x 450mm 600 x 450mm 1000 x 450mm
A eyl g g SCTEEN Dimensions (main unit, WxDxH) | 1006 x 575 x 966mm 1006 x 575 x 1176mm 1406 x 575 x 1176mm
X ‘r H i Mass (main unit) 140kg 150kg 220kg
TLE R " * To denote your AC power cable add the following suffixes to the order No.:

“mm” type: A for UL/CSA, C for JIS (for Taiwan), D for CEE, E for BS, DC for China, K for KC
“inch” type: A for UL/CSA, D for CEE, E for BS, DC for China. No suffix is required for JIS/100V (for Taiwan)

for measuring requirements

A variety of models available
il

o il SV-C320054/SV-C450054 SV-C3200S8 /SV-C450058
i Traverse range: 100mm Traverse range: 200mm
i X Vertical travel: 300mm Vertical travel: 300mm 2,
i . Base size (W x D): 600 x 450mm ”'E.'; Base size (W x D): 600 x 450mm ==F

Base material: Granite Base material: Granite

x —

SV-C3200H4 /SV-C4500H4 SV-C3200H8 /SV-C4500H8
Traverse range: 100mm Traverse range: 200mm

Vertical travel: 500mm Vertical travel: 500mm

Base size (W x D): 600 x 450mm 03 Base size (W x D): 600 x 450mm

Base material: Granite _“ﬁ

Base material: Granite

| O ]
SV-C3200W4/SV-C4500W4 SV-C3200wW8/SV-C4500W8 ‘
Traverse range: 100mm Traverse range: 200mm
Vertical travel: 500mm A Vertical travel: 500mm
Base size (W x D): 1000 x 450mm ¢  Base size (W xD): 1000 x 450mm
Base material: Granite — Base material: Granite




Formtracer

Hybrid machine with dual-role capability

Formtracer Extreme SV-C3000CNC / SV-C4000CNC

SERIES 525 — Surface Roughness/Form Measuring Instrument

o ——
m .
l=y =+

Surface roughness drive unit

¢ High-accuracy CNC Measuring Instrument
that allows measurement of surface
roughness and form/contour with one unit.

e Each axis has the maximum drive speed
of 200mm/s, which permits high-speed
positioning that may result in a large increase
in the throughput of multiple-profile/multiple-
workpiece measurement tasks.

o For models with the o axis, it is possible
to perform continuous measurement over
horizontal and inclined surfaces by power-
tilting the detector unit.

o For models with the Y-axis table, it is possible
to expand the measuring range for multiple
workpieces, etc., through positioning in the
Y-axis direction.

* The contour drive unit of SV-C4000CNC
series is equipped with a Laser Hologage
detector giving excellent narrow/wide range
accuracy and resolution in the Z1-axis.

Mitutoyo

SV-C3000CNC with personal
computer system and software

e Enables inclined plane measurements through
simultaneous control of the X1 and Z2-axes.

*\When the detector for form/contour
measurement is replaced with that for surface
roughness measurement, or vice versa, it is a
simple, one-touch replacement without re-
routing of the connecting cables.

* Since the Z1-axis detector incorporates an
anti-collision safety device, the detector unit
will automatically stop even if its main body
collides with a workpiece or jig.

* Supplied with an easy-to-operate Remote Box,
from which the user can make any movement
by selecting the required axis using the two
joysticks. The current axis selection is easily
identified by the icon on the key top.

» Communication with the Data Processing/
Analysis section is via USB.

Technical Data: Common

Base size (W x D):
Base material:

Mass:

Power supply:
Power consumption:

750 x 600mm

Granite

240kg, 250kg (high column type)
100 - 240V AC +10%, 50/60Hz
500W (main unit only)

Technical Data: Contour Measurement

X1 axis
Measuring range:
Resolution:
Scale type:
Drive speed:

Measuring speed:
Measuring direction:
Traverse linearity:

Accuracy (at 20°C):

Inclination angle:

Resolution:

Rotating speed:
72 axis (column)

Vertical travel:

Resolution:

Scale type:

Drive speed:

Z1 axis (detector unit)
Measuring range:
Resolution:

Scale type:

Accuracy (at 20°C):

Stylus movement:
Face of stylus:
Measuring force:
Traceable angle:

Stylus tip

200mm

0.05um

Reflective-type linear encoder
200mm/s (max., CNC)

0 - 60mm/s (joystick)

0.02 - 2mm/s
Forward/backward
2um/200mm

*with the X1 axis in horizontal orientation
£(1+4L/200)um (SV-C3000CNC)
+(0.8+4L/200)um (SV-C4000CNC)
-45°to +10°

0.000225°

Trpm

300mm or 500mm

0.05um

Reflective-type linear encoder
200mm/s (max., CNC)

0 - 60mm/s (joystick)

+£25mm

0.2um (SV-C3000CNC),

0.05um (SV-C4000CNC)

Linear encoder (SV-C3000CNC),
laser hologage (SV-C4000CNC)
+(2+/4HI/100)um (SV-C3000CNC)
+(0.8+/0.5HI/25)um (SV-C4000CNC)

* H: Measurement height from the horizontal
position (mm)

Arc

Downward

30mN

Ascent: 70°, descent: 70°

(using the standard stylus provided and

depending on the surface roughness)

Radius: 25um, carbide tip

Technical Data: Surface Roughness

Measurement

X1 axis
Measuring range:
Resolution:
Scale type:
Drive speed:

Measuring speed:

Traverse linearity:
o axis

Inclination angle:

Resolution:

Rotating speed:
72 axis (column)

Vertical travel:

Resolution:

Scale type:

Drive speed:

Detector (optional)
Range/resolution:
Measuring force:
Stylus tip:

Detecting method:

200mm

0.05um

Reflective-type linear encoder
200mm/s (max., CNC)

0 - 60mm/s (joystick)

0.02 - 2mm/s
0.5um/200mm

-45°t0 +10°
0.000225°
Irpm

300mm or 500mm

0.05um

Reflective-type linear encoder
200mm/s (max., CNC)

0 - 60mm/s (joystick)

800um/0.01um, 80pm/0.001pm,
8um/0.0001um (up to 2400um with
an optional stylus)

4mN or 0.75mN (low force type)
Diamond, 90°/ 5umR

(60°/ 2umR: low force type)
Differential inductance



Optional Accessories
Vibration insulating stand
Vibration insulating mechanism: Diaphragm air spring

Natural frequency :
Damping mechanism:

Leveling mechanism:  Automatic control with mechanical

2.5-3.5Hz
Orifice

valves
Air supply pressure:  0.4Mpa
Allowable loading capacity: 350kg
Dimensions(WxDxHEJ: 1000 x 895 x 715mm
Mass: 315kg
Y-axis table unit
Measuring range: ~ 200mm
Minimum reading:  0.05um
Scale unit: Reflective-type Linear Encoder
Drive speed: 200mm/s (max., CNC)

0 - 60mm/s (joystick)

Maximum loading capacity: 20 kg

Traverse linearity
Accuracy (at 20°C):

Table size:
Dimensions (WxDxH):
Mass:

Optional Software
FORMTRACEPAK

Enables control of the optional motor-driven Y-axis table and

0.5um/200mm
+ (2+2L/100)um, contour mode

L: Dimension between two measured points

mm,
200 x 200mm
320 x 646 x 105mm
35kg

MICAT

Mitutoyo Intelligent Computer Aided Technology
the standard in world
metrology software

FORM

rotary table for realizing efficient measurement automation.
You can also perform contour evaluation that allows free

analysis of level differences

, angle, pitch, area and other

characteristics based on surface roughness data. In addition,
you can create an original inspection certificate by setting the
print format to suit your pa

rticular requirements.

Mitutoyo

Refer to the CNC Form Measuring Instrument Series
leaflet (E4284) for more details.

SPECIFICATIONS

Model No. SV-C3000CNC SV-C3000CNC SV-C3000CNC SV-C3000CNC
Order No. (100V - 120V) 525-521-1 525-522-1 525-523-1 525-524-1
Order No. (200V - 240V) 525-521-2 525-522-2 525-523-2 525-524-2
X1-axis measuring range 200mm 200mm 200mm 200mm
72-axis vertical travel 300mm 300mm 300mm 300mm

Y-axis table unit — — Installed Installed
o-axis unit — Installed — Installed
Granite base size (WxD) 750 x 600mm 750 x 600mm 750 x 600mm 750 x 600mm

Dimensions (main unit, WxDxH)

800 x 651 x 1000mm

800 x 651 x 1000mm

800 x 651 x 1000mm

800 x 651 x 1000mm

Mass (main unit)

240kg

240kg

240kg

240kg

Model No. SV-C3000CNC SV-C3000CNC SV-C3000CNC SV-C3000CNC
Order No. (100V - 120V) 525-541-1 525-542-1 525-543-1 525-544-1
Order No. (200V - 240V) 525-541-2 525-542-2 525-543-2 525-544-2
X1-axis measuring range 200mm 200mm 200mm 200mm
72-axis vertical travel 500mm 500mm 500mm 500mm

Y-axis table unit — — Installed Installed
o-axis unit — Installed — Installed
Granite base size (WxD) 750 x 600mm 750 x 600mm 750 x 600mm 750 x 600mm

Dimensions (main unit, WxDxH)

800 x 651 x 1200mm

800 x 651 x 1200mm

800 x 651 x 1200mm

800 x 651 x 1200mm

Mass (main unit)

250kg

250kg

250kg

250kg

Model No. SV-C4000CNC SV-C4000CNC SV-C4000CNC SV-C4000CNC
Order No. (100V - 120V) 525-621-1 525-622-1 525-623-1 525-624-1
Order No. (200V - 240V) 525-621-2 525-622-2 525-623-2 525-624-2
X1-axis measuring range 200mm 200mm 200mm 200mm
72-axis vertical travel 300mm 300mm 300mm 300mm

Y-axis table unit — — Installed Installed
o-axis unit — Installed — Installed
Granite base size (WxD) 750 x 600mm 750 x 600mm 750 x 600mm 750 x 600mm

Dimensions (main unit, WxDxH)

800 x 651 x 1000mm

800 x 651 x 1000mm

800 x 651 x 1000mm

800 x 651 x 1000mm

Mass (main unit)

240kg

240kg

240kg

240kg

Model No. SV-C4000CNC SV-C4000CNC SV-C4000CNC SV-C4000CNC
Order No. (100V - 120V) 525-641-1 525-642-1 525-643-1 525-644-1
Order No. (200V - 240V) 525-641-2 525-642-2 525-643-2 525-644-2
X1-axis measuring range 200mm 200mm 200mm 200mm
72-axis vertical travel 500mm 500mm 500mm 500mm

Y-axis table unit — — Installed Installed
o-axis unit — Installed — Installed
Granite base size (WxD) 750 x 600mm 750 x 600mm 750 x 600mm 750 x 600mm

Dimensions (main unit, WxDxH)

800 x 651 x 1200mm

800 x 651 x 1200mm

800 x 651 x 1200mm

800 x 651 x 1200mm

Mass (main unit)

250kg

250kg

250kg

250kg

Inclined plane
measurement
(simultaneously
driving X1 and 22
axes)

XY-plane coverage

Y-axis
positioning

a-axis tilt

Multiple-workpiece

measurement

Mitutoyo




Formtracer

Hybrid machine with dual-role capability

Formtracer CS-3200

SERIES 525 — Surface Roughness / Contour Measuring System Technical Data: Common

Base size (W x D): 600 x 450mm

CS-320054 with personal computer Base material: Granite
system and software Dimension (WxDxH): 756 x 482 x 966mm
(main unit)
Mass: 140kg (main unit)
Power supply: 100 - 240V AC £10%, 50/60Hz
) h Power consumption:  400W (main unit only)
- Technical Data:
H X1 axis
: Measuring range: ~ 100mm
e | Resolution: 0.05um
| Drive speed: 0 - 80mm/s and manual

Measuring speed:  0.02, 0.05, 0.1, 0.2mm/s
(in surface roughness measurement)
0.02,0.05,0.1,0.2, 0.5, 1, 2mm/s
(In contour measurement)
Measuring direction: Forward / backward
Traverse linearity: ~ 0.2um/100mm (0.4um/100mm: at
the extended detector position)
*with the X1 axis in horizontal orientation
Accuracy (at 20°C):  £(0.8+0.01L)um
L = Drive length (mm)
Inclining range: +45°

71 axis
Measuring range: ~ 5mm
Resolution: 80nm (5mm range)
8nm (0.5mm range)
0.8nm (0.05mm range)

Accuracy (at 20°C):  £(1.5+|2HI/100)um

*H: Measurement height from the horizontal
== position (mm)
— Measuring force:  0.75mN

'l . Traceable angle:  Ascent: 65°, Descent: 65°
N - = (using the standard chisel-cut stylus and
- " & = 1 depending on the surface roughness)
‘ 1 ‘G. v Stylus tip (standard): Eip angls:t60°, Tip radius: 2um,
- lamond tip
‘ Stylus tip (cone): 1S'ip a?]lgle:tl30°, Tip radius: 25um,
apphire tip
) i . . . . Face of stylus: Downward
¢ The drive unit (X1 axis) and column (Z2 axis) e The detector unit can be extended to avoid 72 axis (column)
are equipped with high-accuracy linear interference between the drive unit and Column travel: A
scales (ABS type) enabling fully automatic workpiece. All detector and drive unit cables Drive speed: 0- 20mm/s and manual
measurement combining vertical and are housed inside the main unit to eliminate
horizontal movement. This improves any risk of abrasion and guarantee trouble Main Uit | et peston ot
reproducibility of continuous automatic free, high-speed operation. Startup System | -, ynexpected vibration s applied o the machine s
. . ~ . . . | d. i
measurement of small holes in the vertical  # Measuring range in the Z1-axis (height) o prir o elocating s cin fr it
direction and repeated measurement of parts  direction is dramatically increased from 5mm il iz o e el
which are difficult to position. to 50mm when contour detector units 3000,

or 4000, are specified. (Both are factory-
= installed options.)
I * Drive unit (X1-axis) tilting function powerfully
e 3 supports measurements on inclined planes
Inside diameter [y and for heavy workpieces that are not easily
i moved.

Outside diameter 1 I' —

=) \Measurement element  =mm Positioning element

Continuous measurement example
(Outside diameter 1—=Qutside diameter 2—Inside diameter)

* Dramatically increased drive speed (X1 axis:
80mm/s, Z2 axis: 20mm/s) further reduces
total measurement time. Small holes can
be efficiently measured using the fine-feed
knobs on the X and 72 axes.

e



- SPECIFICATIONS
MI CAT Model No. (C5-320054

Mitutoyo Intelligent Computer Aided Technology
the standard in world ~ _Order No. (mm) 525-401*
metrology software Order No. (inch) 525-411*
FORM X1-axl|s mez?sunng range 100mm
72-axis vertical travel 300mm
Optional Software Y-aX|§ tab!e unit Option
FORMTRACEPAK-6000 0-axis unit Installed
o * To denote your AC power cable add the following suffixes to the order No.:
- :--_; i Measunng instrument “mm" type: A for UL/CSA, C for JIS (for Taiwan), D for CEE, E for BS, DC for China, K for KC
e e e R, | control “inch” type: A for UL/CSA, D for CEE, E for BS, DC for China. No suffix is required for
1 RS JISI100V (for Taiwan)
i
p—m— Stylus
n o ===
£ - No.12AAD554: Standard stylus (Standard accessory) No.12AAD552: Cone stylus (Standard accessory)
- - For contour/surface roughness measurement For contour measurement
Contour analysis s e e s - 60° o 3
s o < & ‘ H %f
; = ¥ o =l ?e]m < W 1 iﬂ EL [ 32
} = _— = ] E 1 59 |65) S
| - - E 3 £ g 66.5 1\‘ K 59 65
b ixy +- 665 ‘
'_' = - Tip radiusI: 2um Tip radius': 25um
Tip material: Diamond Tip material: Sapphire
PE—— Surface roughness
o analysis }
= No.12AAD556: Small hole stylus No.12AAD558: Eccentric type stylus
T For contour/surface roughness measurement For contour/surface roughness measurement
4 2438 - - -
¥ T e
ol< |= o 32 21.. ] P 32
—J—if = r = g
A 60"
Contour verification "Eesm— ey = (63) #k B | 2 59 l63)
B 67.5
Tip radius: 2um Tip radius: 2um
Tip material: Diamond Tip material: Diamond

No.12AAD560: Deep groove stylus
For contour/surface roughness measurement

Inspection certificate

b — —_— °
P — 1 Creation o == === # 5’3_2

23

i l
E 60°
! [ 59 65
——— 66 5 "

Tip radius: 2um
Tip material: Diamond

No.12AAD562: 2x-long stylus*'
For contour/surface roughness measurement

T 012 ) ﬂim

n wn
v"r o~

%

1 129 (65
1365

24

Tip radius: 5um
Tip material: Diamond

*1: Measuring force is 4mN and the Z1 measuring range and resolution
is double that of the standard stylus.

Mitutovo

Refer to the Formtracer CS-3200 leaflet (E4327)
for more details.

QE——————
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Formtracer

Hybrid machine with dual-role capability

Formtracer Extreme CS-5000CNC / CS-H5000CNC
SERIES 525 — CNC Form Measuring Instruments

Remote box

¢ High-accuracy stylus type CNC Surface
Measuring Instrument that allows
simultaneous measurement of surface
roughness and form/contour.

* The X1 and Z2 axes have maximum drive
speeds of 40mm/s and 200mm/s, respectively.
This permits high-speed positioning that may
result in a large increase in the throughput
of multiple-profile / multiple-workpiece
measurement tasks.

* A Mitutoyo Laser Holoscale is incorporated
in the X1 and Z1 axes so that high resolution
[X1 axis: 6.25nm, Z1 axis: 4nm / 8nm (CS-
5000CNC), Tnm / 2nm (CS-H5000CNC)] is
achieved and batch measurement of form/
contour and surface roughness can be made.

* The active control method is employed for the

1-axis detector to implement a wide-range
measurement capability wherein the variation
in dynamic measuring force is restricted.

Mitutoyo

CS-H5000CNC with personal
computer system and software

Wide range
detector employing
active control
technology

* Since the Z1-axis detector incorporates an
anti-collision safety device, the detector unit
will automatically stop even if its main body
collides with a workpiece or jig.

¢ The CS-5000CNC model has an o axis,
enabling continuous measurement over
horizontal and inclined surfaces by power-
tilting the X1-axis.

¢ For models with the Y-axis table, it is
possible to expand the measuring range
for multiple workpieces, etc., through
positioning in the Y-axis direction.

o Supplied with the easy-to-operate Remote
Box, on which the user can make any
movement by selecting the required axis
using the two joysticks. The current axis
selection is easily identified by the icon on
the key top.

¢ Uses USB for communicating with the Data
Processing / Analysis Unit (optional).

Technical Data:

X1 axis
Measuring range: ~ 200mm
Resolution: 0.00625um
Scale type: Laser Holoscale
Drive speed: Max. 40mm/s (in CNC mode)

0 - 40mm/s (in joystick control mode)
0.02 - 0.2mm/s (surface roughness)
0.02 - 2mm/s (form/contour)
Measuring direction: Forward / backward direction
Traverse linearity: ~ (0.1+0.0015L)um with standard stylus
(0.2+0.0015L)um with 2X-long stylus
Traverse linearity:  (0.05+0.0003L)um with standard stylus
(
(

Measuring speed:

0.1+0.0015L)um with 2X-long stylus
CS-H5000CNC)
+(0.3+0.002L)um

+(0.16+0.001L)um
L = Measured length (mm)

Accuracy (at 20°C):
Accuracy (at 20°C):

21 axis
Measuring range:  12mm (with standard stylus)

24mm (with 2X-long stylus)

Resolution: 0.004pm(with standard stylus)
0.008um(with 2X-long stylus)
0.001um (with standard stylus)
(CS-H5000CNC)
0.002um (with 2X-long stylus)
(CS-H5000CNC)

Stylus movement:  Arc

Scale type: Laser Holoscale

Accuracy (at 20°C): £(0.3+/0.02HI)um

Accuracy (at 20°C): - £(0.07+0.02H[)um

H = Measured height (mm)
4mN (with standard stylus)
0.75mN (with 2X-long stylus)

Measuring force:

Traceable angle:  60° for ascent, 60° for descent
(Depending on the workpiece surface condition)
Stylus tip: See the L-22 page
Face of stylus: Downward
72 axis (column unit)
Traverse range: 300mm or 500mm
* CS-H5000CNC : 300mm only.
Resolution: 0.05um
Scale type: Reflective-type linear encoder
Drive speed: Max. 200mm/s (in CNC mode)
0 - 50mm/s (in joystick control mode)
Base size (W x D): 750 x 600mm
Base material: Granite
Y axis
Measuring range: ~ 200mm
Resolution : 0.05um
Drive speed: Max.200mm/s (in CNC mode)

0~50mm/s (in joystick control mode)
Max.workpiece load: 20kg
Traverse linearity: ~ 0.5um/200mm

Accuracy (at 20°C):  £(2+2L/100)um
L = Measured length (mm)

Dimension(WxDxH): 800 x 620 x 1000mm
(800 x 620 x 1200mm: high column
type)
Mass: 240kg (250kg: high column type)
* Data in red are for CS-H5000CNC



MICAT  SPECIFICATIONS

o Model No. C5-5000CNC CS-5000CNC C5-5000CNC C5-5000CNC
the standard inworld ~_Order No.* (100V - 120V) 525-721-1 525-722-1 525-723-1 525-724-1
metrology software Order No.* (200V - 240V) 525-721-2 525-722-2 525-723-2 525-724-2
FORM X1-axis measuring range 200mm 200mm 200mm 200mm
. 72-axis vertical travel 300mm 300mm 300mm 300mm
Optional Software Y-axis table unit — — Installed Installed
FORMTRACEPAK . . ' o-axis unit — Installed — Installed
Enables control of the optional motor-driven Y-axis table
and rotary table for realizing efficient measurement Model No. CS-5000CNC C5-5000CNC CS-5000CNC CS-5000CNC
automation. You can also perform contour evaluation S
that allows free analysis of level differences, angle, pitch, Order No.* (100V - 120V) 525-741-1 525-742-1 525-743-1 525-744-1
area and other characteristics based on surface roughness Order No.* (200V - 240V) 525-741-2 525-742-2 525-743-2 525-744-2
da,)«[?f‘lntadgitio?{'yoﬂ ﬁan inal}e an ?;iginalt inspection X1-axis measuring range 200mm 200mm 200mm 200mm
certificate by setting the print format to suit your ——
particular requirements. ZZ—a?<|s vertlcal'travel 500mm 500mm 500mm 500mm
Y-axis table unit — — Installed Installed
o-axis unit — Installed — Installed

* Select one of the optional accessory sets suited to your AC line voltage and measurement unit. 12AAL412 (mm, UL/CSA), 12AAL413 (mm, EU), 12AAL414 (mm, BS),
12AAL418 (mm, China), 12AAL419 (mm, KC), 12AAL415 (inch, UL/CSA), 12AALA16 (inch, EU), 12AAL417 (inch, BS), 12AAL420 (inch, China)

Model No. (CS-H5000CNC CS-H5000CNC
Order No.* (100V - 120V) 525-761-1 525-763-1
Order No.* (200V - 240V) 525-761-2 525-763-2
X1-axis measuring range 200mm 200mm
72-axis vertical travel 300mm 300mm
Bomese Y-axis table unit — Installed
r—— - — o-axis unit — —

* Select one of the optional accessory sets suited to your AC line voltage and measurement unit. 12AAL422
(mm, UUCSA), 12AAL423 (mm, EU), 12AAL424 (mm, BS), 12AAL428 (mm, China), 12AAL429 (mm, KC),

ASLPAK 12AAL425 (inch, UUCSA), 12AAL426 (inch, EU), 12AALA27 (inch, BS), 12AAL430 (inch, China)
Aspherical lens analysis program
Stylus
12AAD543*": Standard-length stylus (tip radius: 5um) Unit: mm
12AAJ037*2: For CS-H5000CNC (tip radius: 5um) ——
Tip material: Diamond F-:|
p 1 74.5 7107 . (31.5) —f'___f_
\gll 7 Igl Nosepiece  Detector
? gIA 12 i NI
w2258 12AAD651: Standard-length stylus for small hole
Tip radius: 5pm 1066
12AAD544*1*2; Standard-length ball stylus Tip material: Diamond -2t ——-4—13
(tip radius: 5pm) N s | = !
Tip material: Sapphire 107 s alE [ S
1 745  B13) 3 A 4505 O
8N Ig A A 65.95
? El‘ R % ~
A EEE] 12AAD652: Standard-length stylus for extra-small hole
' — Tip radius: 5um
. . . 106.4
S Tip material: Diamond 4 75 EI)
12AAD545*": Double-length stylus (tip radius: 5um) [0, g i <
12AAJ039*2: For CS-H5000CNC (tip radius: 5pm) - Y b= =
, A St T~ 1 T
Tip material: Diamond sla = =
1 1545 (31.5) - A B :65 95
, - ELE c
g Tl s
% ol fo2' -~ 12AAD653: Standard-length eccentric stylus
=i 11595 Tip radius: 5um 109
w 14595 Tip material: Diamond 3 745 ICIE
€| 114 3
12AAD546*1*2: Double-length ball stylus gl | ooz 2
Tip material: Sapphire T
187 16 - 65.95
1 154.5 (31.5)
8| NS L
K i =~ 12AAJ041*2: Double-length stylus (tip radius: 2um)
Ekﬂ 2 Tip material: Diamond .
o =i 11595 1 154.5 EIE]
ggI.IS 145.95 < 7 Jg
Mitutoyo %g_ﬂ' &) ~
*1: Standard accessory for CS-5000CNC = 11595
*2: Standard accessory for CS-H5000CNC 60° 145.95

Refer to the CNC Form Measuring Instrument Series
leaflet (E4284) for more details.

QE——————



Optional Accessories

To measure surface roughness, waviness, profile, roundness and straightness

Optional Styli for Surface Roughness Measurement

Compatible with SJ-400, SJ-500, SV-2100,
SV-3100, SV-C3200, SV-C4500 series

—

ns 10 8 14 Detector (0.75mN): 178-396-2
31 = Detector (4mN): 178-397-2 ‘—
[ :?: T 1 i - &1
Skidless nosepiece Detector Extension rods
12AAB355 — (12AAG202: 50mm, 12AAG203: 100mm)
St II Unit: mm
Standard stylus u7 12AAE882 (1m)*’ Double-length for deep hole**
09 37.7 12AAE924 (1um)*? 9.7
A 12AAC731 2um)*! 09 87.7 ‘ 12AAE898 (2um)*!
12AAB403 (5um)*? 12AAE914 (5um)*?
Color 12AAB415 (10pm)*? ( ):Tip radius
‘ coding*? 12AAE883 (250um)*’
Detail-A (): Tip radius Ml @ o
For small hole For small hole/Double-length for deep hole**
06, 944
- 08 ezl AT 06 87.7
3 06 37.7 = %
== 5 12AAC732 2um)*! 06 < 3
- ws e < 3 12AAB404 (5um)*? . -
- ) "y = 12AAB416 (10um)*? Detail-A o N
60°/90° . (): Tip radius o™ j = 12AAE892 (me)*1
Detail-A J ~ Color 12AAE908 (5pm)*?
K (5=5/1) = coding*3 (): Tip radius
For extra small hole For small hole***>
04 442 938
. TL 12AAC733 (zpm>*1 877 12AAE884 (O.Smm)
N 12AAB405 (5um)*? 4 (): Tip radius
RN _ 12AAB417 (10pm)*2
60°/90° () Tip radius |
Detail-A
(5=5/1) Ball 1.6 > 3
For extra minute hole For ultra small hole***>
T 04 442 -
377 g5 S
© | 12AAC734 (2 m)*w | _ _ 12AAJ662 (0.25mm)
°§:j N j—a q 3 12AABA06 (5, e ;?l_w;':”— ) Torass
> - 12AABA18 (10m)*2 = g s A 77
60°/90° p % 1 (): Tip radius 438
Detail-A A © / Color
(S=5/1) < coding*?
For deep hole (double-length and triple-length)** For small slotted hole**
%47 1447
09 |, 877 137.7 06 944
Color ‘ A Color A 06 877
coding*? = e coding? — == —— © 45
NI e N Ve - ™
N, & L S| |Lws % |
I . = 1 a1. Q)
Detail-A 60I90° Detail-A 090 Detail-A J/ % ‘
2X stylus 3Xstylus 12AAE938 (2um)*’
12AAC740 2um)*! 12AAC741 2um)*! 12AAE940 (5um)*2
12AAB413 (5um)*? 12AAB414 (5um)*2 (): Tip radius
12AAB425 (10um)*? 12AAB426 (10um)*?
(): Tip radius (): Tip radius
*1: Tip angle 60° *4: For downward-facing measurement only
*2: Tip angle 90° *5: Used for calibration, a standard step gauge
*3: Tip radics Tum [ 2om]_5pm [ 10um 2500m (No.178-611, option) is also required.
Color coding | White| Black| No color| Yellow| No notch or color

Mitutoyo



St II Unit: mm

For deep groove (10mm) “ For deep groove (20mm)** / Double-length for deep hole
09 37.7> 952 )
_ || 12AAC735 (um)*! | 817 ; \ 12AAE893 (2um)*’
Coor - 12AAB409 (5um)*? == 12AAE909 (5um)*?
codng'® | 3 12AAB421 (10pm)*2 o | a2a () Tip radivs
il (): Tip radius ~ =l A
Detail-A gl
ANCUC I P etz
For deep groove (20mm)** For deep groove (40mm)**
09
777:4 12AAC736 (me)*‘ 12AAE895 (me)*w
I L3717 § 12AAB408 (5|.J|’T1)*2 12AAE911 (5“m)*z
Color - e 12AAB420<10Um)*2 § © () Tip radius
oding™ . (): Tip radius g
9
i 012
Detail-A @
For deep groove (30mm)** For deep groove (30mm)** / Double-length for deep hole
= 93.8
L NIE 877 |
224 _|T— !
45.2 / —
N A 12AAC737 (2um)*’ 2 12AAE894 (2um)*!
Coor_ U / 12AAB407 (5um)*2 8w 12AAE910 (5pm)*?
e coding 12AAB419 (10pm)*2 ~ (): Tip radius
DetalA 212 (): Tip radius g i
60°/90° —J 012
For gear tooth For gear tooth** / Double-length for deep hole
438 87_9738
37.7 /\%
d | e 12AAB339 (2um)*! " 12AAE896 (2ym)*!
oo ] =S 12AAB410 (Spm)*! 7 - 12AAE912 (Spm)*’
coding*3 ~A N ‘|2AAB422(10}JTT\)"1 ~ / s () Tip radius
Detail-A é 975 < () Tip radius S|, S /)
600 - /
;0°\~ &S
For rolling circle waviness surface** For rolling circle waviness** /*> Double-length for deep hole
44.7
B~ | 12AAB338 (0.8mm) 12AAE886 (0.25mm)
wi = ===——=——= = ):Tipradius () Tipradius
e Ball 01588
012 b <
For knife-edge detector For corner hole** / Double-length for deep hole
447 93.8 ‘
09 7 12AAC738 (2um)*! o 12AAM601 (2um)*!
Color AT 12AAB411 (5m)*2 : 1 | 12AAMG03 (5pm)*’
coding*3 © = — 12AAB423 (1 Opm)*z - (): Tip radius
™ 3 (): Tip radius 0; — —
21.2 =
I 60°/90° o
Deai-A 23 o o
For eccentric arm** 52 For bottom surface
0 3 e 14 37 ‘ 12AAC739 2um)*! 12AAE899 (2um)*’
%ﬁ A ——  12AAB412 (5um)*2 12AAE915 (5pm)*2
— . < 12AAB424 (10um)*? (): Tip radius
s S S (): Tip radius

Color
coding*?

Detail-A

*1: Tip angle 60°
*2: Tip angle 90°

*3: = -
- Tip radius
Color coding

*4: For downward-facing measurement only
*5: Used for calibration, a standard step gauge
(N0.178-611, option) is also required.

Mitutoyo

Tum
White

2um
Black

5um
No color

10um
Yellow

250pm
No notch or color




Quick Guide to Precision @
Measuring Instruments |5

I JIS B 06012001 Geometric Product Specifications (GPS)-Surface Texture: Profile method- Terms, definitions, and surface texture parameters

I JIS B 0632: 2001 Geometric Product Specifications (GPS)-Surface Texture: Profile method- Metrological characterization of phase-correct filters
I JIS B 0633: 2001 Geometric Product Specifications (GPS) -Surface Texture: Profile method- Rules and procedures for the assessment of surface texture
I JIS B 0651: 2001 Geometric Product Specifications (GPS)-Surface Texture: Profile method- Nominal characteristics of contact (stylus) instruments

Surftest (Surface Roughness Testers)

B Nominal Characteristics of Contact (Stylus) Instruments

Probe

Z-axis Signal Transfer Unit

JIs B 0651: 2001 (1SO 3274: 1996)

InputiOutput

Input/Output

== Stylustip ment
profile W

Workpiece
surface
Transducer (== Amplifier |-=1

AD
converter

Parameter

evaluation
according to

JIS B 0601

Primary
profile

~
Quantized! Nominal Profilg
measu:e— texture == fr ?t er
ment suppression e

L

Measure- Reference J
|| ference | |_{ reference
ment P quide skid line

Feed device

Appea- Feed
rance device

Drive Unit

Stylus Shape

A typical shape for a stylus end is conical with a spherical tip.

Tip radius: rip = 2 pm, 5 pm or 10 ym

Taper angle of cone: 60°, 90°

In typical surface roughness testers, the taper angle of the stylus end is 60°
unless otherwise specified.

60° 60° 60°
I % I 2
i’z % %

%0 %0 90
I % I 2
;’3)% !9% %,

Static Measuring Force

Nominal radius of Static measuring force at Tolerance on static
curvature of stylus tip: the mean position of measuring force
pm stylus: mN variations: mN/um
2 0.75 0.035
J 0.75 (4.0) Mote 1 02
10

Note 1: The maximum value of static measuring force at the average position of a stylus is o be
4.0mN for a special structured probe including a replaceable stylus

B Metrological Characterization
of Phase Correct Filters

A profile filter is a phase-correct filter without phase delay (cause of profile
distortion dependent on wavelength).

The weight function of a phase-correct filter shows a normal (Gaussian)
distribution in which the amplitude transmission is 50% at the cutoff
wavelength.

JIS B 0632: 2001
(IS0 11562: 1996)

M Data Processing Flow

” Definition: Profile that results from the
o:t‘ﬁfea:jrsz?f‘:te intersection of the real surface and
a plane rectangular to it.
~<— Measurement

Definition: Locus of the center of the stylus tip

Measured that traces the workpiece surface.

profile

~— AD conversion

- Definition: Data obtained by quantizing

Q;?g;:f:d the measured profile.

<— Suppresses irrelevant geometry of the surface such as
inclination of a flat feature and curvature of a cylindrical
feature using the least squares method.

Low-pass filter
of cutoff value As

Primary profile I—b‘

I
] Li

High-pass filter Band-pass filter that passes wavelengths|
of cutoff value Ac between cutoff values Ac and Af

¥ ]

‘ Waviness profile

Primary profile
parameters

‘ Roughness profile

v v

Roughness Waviness
profile parameters profile parameters

L-25

Meastring loop

Relationship between Cutoff Value and
Stylus Tip Radius

The following table lists the relationship between the roughness profile cutoff
value Ac, stylus tip radius ri, and cutoff ratio A/As.

AC As AdAs Maximum rip | Maximum sampling length
mm pm pm mm
0.08 A5 30 2 0.5
0.25 215] 100 2 0.5
0.8 A5 300 2Rt 0.5
25 8 300 B 15
8 25 300 10 Note2 5
Note 1: For a surface with Ra>0.5um or Rz>3um, a significant error will not usually
occur in a measurement even if rig= Sym.
Note 2: If a cutoff value As is 2.5um or 8um, attenuation of the signal due to the mechanical filtering effect
of a stylus with the recommended tip radius appears outside the roughness profie pass band. Therefore,
asmall error in st(\us tip radius or shape does not affect parameter values calculated from measurements.
If a specific cutoff ratio is required, the ratio must be defined.

M Surface Profiles

JIS B 0601: 2001 (IS0 4287: 1997)

Primary profile

ﬁughness profile
0

Amplitude transmission %

@\'ness profile \

P af
Wavelength

Primary Profile
Profile obtained from the measured profile by applying a low-pass filter
with cutoff value As.

Roughness Profile
Profile obtained from the primary profile by suppressing the longer
wavelength components using a high-pass filter of cutoff value Ac.

Waviness Profile

Profile obtained by applying a band-pass filter to the primary profile to
remove the Ion%er wavelengths above Af and the shorter
wavelengths below Ac.

/

JIS B 0601 : 2001
(150 4287 : 1997)

M Definition of Parameters

Amplitude Parameters (peak and valley)
Maximum peak height of the primary profile Pp
Maximum peak height of the roughness profile Rp
Maximum peak height of the waviness profile Wp
Largest profile peak height Zp within a sampling length

Sampling length

Maximum valley depth of the primary profile Pv

Maximum valley depth of the roughness profile Rv
Maximum valley depth of the waviness profile Wv
Largest profile valley depth Zv within a sampling length

A M AR
VW Y

Sampling length
Maximum height of the roughness profile Rz
Maximum height of the waviness profile Wz

Sum of height of the largest profile peak hei?ht Zp and the
largest profile valley depth Zv within a sampling length

A MO
CAVATEY

Sampling length

Rz

Rv

In Old JIS and SO 4287-1: 1984, Rz was used to indicate the
A “ten point height of irregularities”. Care must be taken because

differences between results obtained according to the existing and
old standards are not always negligibly small. (Be sure to check whether the
drawing instructions conform to existing or old standards.)

Mean height of the primary profile elements Pc

Mean height of the roughness profile elements Rc

Mean height of the waviness profile elements Wc

Mean value of the profile element heights Zt within a sampling

'Am W\\
i y

Total height of the primary profile Pt

Total height of the roughness profile Rt

Total height of the waviness profile Wt

Sum of the height of the largest profile peak height Zp and the
largest profile valley depth Zv within the evaluation length

-
Pe, R, We = ‘2‘ t
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Sampling length

Zt6
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Sampling
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Amplitude Parameters (average of ordinates)
Arithmetical mean deviation of the primary profile Pa
Arithmetical mean deviation of the roughness profile Ra
Arithmetical mean deviation of the waviness profile Wa

Arithmetic mean of the absolute ordinate values Z(x) within a
sampling length

1 I
Pa, Ra, Wa = Tf | Z(x)[dx

0
with | as Ip, Ir, or lw according to the case.

Root mean square deviation of the primary profile Pq
Root mean square deviation of the roughness profile Rq
Root mean square deviation of the waviness profile Wq
Root mean square value of the ordinate values Z(x) within a
sampling length

I
Pg, Rg, Wg = ’l Z(x)dx
0

with | as Ip, Ir, or lw according to the case.

Skewness of the primary profile Psk
Skewness of the roughness profile Rsk
Skewness of the waviness profile Wsk

Quotient of the mean cube value of the ordinate values Z(x) and
the cube of Pq, Rq, or Wq respectively, within a sampling length

I
R
Rsk = RG [IrIZ(X)dX]

The above equation defines Rsk. Psk and Wsk are defined in a similar
manner. Psk, Rsk, and Wsk are measures of the asymmetry of the probability
density function of the ordinate values.

Kurtosis of the primary profile Pku
Kurtosis of the roughness profile Rku
Kurtosis of the waviness profile Wku

Quotient of the mean quartic value of the ordinate values Z(x)
and the fourth power of Pq, Rq, or Wq respectively, within a

sampling length
1 [1 5.,
Rku= R—q‘ [FJD‘Z (x)dx]

The above equation defines Rku. Pku and Wku are defined in a similar
manner. Pku, Rku, and Wku are measures of the sharpness of the probability
density function of the ordinate values.

Spacing Parameters

Mean width of the primary profile elements PSm
Mean width of the roughness profile elements RSm
Mean width of the waviness profile elements WSm

Mean value of the profile element widths Xs within a sampling
length

1o
PSm, RSm, WSm = o > Xy

i=

Xs1 Xs2 Xs3 Xsd Xs5 Xsb

Sampling length

Hybrid Parameters

Root mean square slope of the primary profile PAq
Root mean square slope of the roughness profile RAq
Root mean square slope of the waviness profile WAq

Root mean square value of the ordinate slopes dz/dX within a
sampling length

Curves, Probability Density Function,
and Related Parameters
Material ratio curve of the profile (Abbott-Firestone curve)

Curve representing the material ratio of the profile as a function of
section level

il
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Rmr(c),%

Material ratio of the primary profile Pmr(c)

Material ratio of the roughness profile Rmr(c)

Material ratio of the waviness profile Wmr(c)

Ratio of the material length of the profile elements Mi(c) at a
given level c to the evaluation length

Pmr(c), Rmr(c), Wmr(c) = Ml(c)

Section height difference of the primary profile Pdc
Section height difference of the roughness profile Rdc
Section height difference of the waviness profile Wdc
Vertical distance between two section levels of a given material

rati
EhC R8¢ = c(Rmr1) - c(Rmr2); Rmr1<Rmr2

@
g
k=
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1
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1
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Rmr

Rmr0

Relative material ratio of the primary profile Pmr
Relative material ratio of the roughness profile Rmr
Relative material ratio of the waviness profile Wmr
Material ratio determined at a profile section level Rdc (or PS¢ or
Wac), related to the reference section level c0

Pmr, Rmr, Wmr = Pmr(c1), Rmr(c1), Wmr(c1)

where ¢ =c0-Rac(Rdc, Wdc)

0 = ¢(PmO, Rmr0, Wmr0)

Probability density function
(profile height amplitude distribution curve)
Sample probability density function of the ordinate Z(x) within the
evaluation length

Mean line

"~

Evaluation length Amplitude density

JIS Specific Parameters
Ten-point height of irregularities, Rz;s

Sum of the absolute mean height of the five highest profile peaks
and the absolute mean depth of the five deepest profile valleys,
measured from the mean line within the sampling length of a
roughness profile. This profile is obtained from the primary profile
usm? a phase-correct band-pass filter with cutoff values of Ic

s.

e | Zpi+2p,+Zpy+ Zpy+ Zps| +| 2V, 4+ 2V, Zvs+ 2V, 2vs |
s =

Sampling length

Symbol | Used profile
RzJIS82 Surface profile as measured

RzJIS94 Roughness profile derived from the primary profile using
a phase-correct high-pass filter

Arithmetic mean deviation of the profile Rass

Arithmetic mean of the absolute values of the profile deviations
from the mean line within the sampllng length of the roughness
profile (75%). This profile is ob 1 froma profile
using an analog high-pass filter with an attenuation factor of
12db/octave and a cutoff value of Ac.

.
Ras = % f\ Z0ldx
[]

Sampling Length for Surface
Roughness Parameters s o sonss 10
Table 1: Sampling lengths for aperiodic profile roughness

parameters (Ra, Rq, Rsk, Rku, RAq), material ratio curve,
probability density function, and related parameters

Ra Sampling length Ir | Evaluation length In
pm mm mm
(0.006)<Ra<0.02 0.08 0.4
0.02 <Ra=0.1 0.25 1.25
0.1 <Ra<2 0.8 4
2 <Ra<10 255] 125
10 <Ra<80 8 40

Table 2: Sampling lengths for aperiodic profile roughness
parameters (Rz, Rv, Rp, Rc, Rt)

Rzrriax Sampling length Ir | Evaluation length In
mm mm
pm
(0.025)<Rz, Rz1max=<0.1 0.08 04
0.1 <Rz, Rz1max=<0.5 0.25 1.25
0.5 <Rz, RzImax<10 08 4
10 <Rz, Rz1max<50 25 125
50 <Rz, Rz1max=200 8 40

1) Re is used for measurement of Rz, Ry, Rp, Rc, and
2) Rzlmax only used for measurement of Rzlmax, R, Rplmax, and Relmax.

Table 3: S g lengths for of periodic roughness
profile roughness parameters and periodic or aperiodic
profile parameter Rsm

Rsm Sampling length Ir | Evaluation length In
mm mm mm
0.013 <Rsm=0.04 0.08 0.4
0.04 <Rsm=0.13 0.25 1.25
0.13 <Rsm<0.4 0.8 4
0.4 <Rsm=1.3 25 125
1.3 <Rsm=4 8 40

Procedure for determining a sampling
length if it is not specified

to recorded waveforms, visual inspection, etc.

{

| Estimate the sampling length from an |

| Estimate Ra, Rz, Rz1max, or RSm according |

estimated value and Tables 1to 3

{

Measure Ra, Rz, Rz1max, or RSm according to
the estimated value of the sampling length

No Change to a longer
or shorter sampling
length

Does each measured
value meet the parameter range
of Table 1, 2, or 32

Has a shorter sampling
length been tried?

Change to a shorter
sampling length

Measure the parameter according
to the final sampling length

Fig.1 Procedure for determining the sampling length of an aperiodic profile
if it is not specified.

a measured roughness profile

{

| Estimate the sampling length from |

| Estimate RSm from |

an estimated value and Table 3

|
Y

| Measure RSm according to the estimated |

value of the sampling length

{

Change the sampling

Does the measured

o length so as to
value mefe} tﬂe czgndmon meet the condition
GrEsesh of Table 3

Measure the parameter according
to the final sampling length

Fig:2 Procedure for determlmng the sampling length of a periodic profile
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