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General information

© 2005 - 2015 Renishaw plc. All rights reserved.

This document may not be copied or reproduced in whole or in part, or transferred to any other media or language, by any means, without
the prior written permission of Renishaw.

The publication of material within this document does not imply freedom from the patent rights of Renishaw plc.
Disc B aimer

RENISHAW HAS MADE CONSIDERABLE EFFORTS TO ENSURE THE CONTENT OF THIS DOCUMENT IS CORRECT AT THE DATE
OF PUBLICATION BUT MAKES NO WARRANTIES OR REPRESENTATIONS REGARDING THE CONTENT. RENISHAW EXCLUDES
LIABILITY, HOWSOEVER ARISING, FOR ANY INACCURACIES IN THIS DOCUMENT.

Trademarks

RENISHAW® and the probe emblem used in the RENISHAW logo are registered trademarks of Renishaw plc in the UK and other
countries.

apply innovation is a trademark of Renishaw plc.

All brand names and product names used in this document are trade names, service marks, trademarks, or registered trademarks of their
respective owners.

Windows XP, Windows 2000, Vista and Windows 7 are registered trade names of the Microsoft Corporation.

All trademarks and trade names are acknowledged.

WEEE
=

The use of this symbol on Renishaw products and/or accompanying documentation indicates that the product should not be mixed with the
general household waste upon disposal. It is the responsibility of the end user to dispose of this product at a designated collection point for
waste electrical and electronic equipment (WEEE) to enable reuse or recycling. Correct disposal of this product will help save valuable
resources and prevent potential negative effects on the environment. For more information, please contact your local waste disposal service
or Renishaw distributor.

Warranty

Renishaw plc warrants its equipment for a limited period (as set out in our Standard Terms and Conditions of Sale) provided that it is
installed exactly as defined in associated Renishaw documentation.

Prior consent must be obtained from Renishaw if non-Renishaw equipment (e.g. interfaces and/or cabling) is to be used or substituted.
Failure to comply with this will invalidate the Renishaw warranty.

Claims under warranty must be made from authorised service centres only, which may be advised by the supplier or distributor.
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Care of equipment

Renishaw probes and associated systems are precision tools used for obtaining precise measurements and must therefore be treated with
care. The SP25M probe body and scanning modules are liable to irrepairable damage if dropped or abused.

Changes to Renishaw products

Renishaw reserves the right to improve, change or modify its hardware or software without incurring any obligations to make changes to
Renishaw equipment previously sold.

Patents

Features of the Renishaw SP25M and associated products and equipment are the subjects of the following patents and patent
applications:

EP1086352 JP4062515 US6,772,527

EP1368615 JP4726303 US6909983

EP1505362 JP5210536 US7146741
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EC dec Baration of conformity

Renishaw plc hereby declare that the SP25M probe body and scanning modules are in compliance with the relevant provisions of directive
2004/108/EC.

Contact Renishaw plc or visit www.renishaw.com/knowledgebase for the full EC declaration.
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FCC (USA onlly)

Equipment Babel (47CFR section 15.19)

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:

1. This device may not cause harmful interference.
2. This device must accept any interference received, including interference that may cause undesired operation.

Information to user (47CFR section 15.21)

The user is cautioned that any changes or modifications not expressly approved by Renishaw plc or authorised representative could void
the user's authority to operate the equipment.

Information to user (47CFR section 15.105)

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to Part 15 of the FCC rules. These
limits are designed to provide reasonable protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment in a residential area is likely to
cause harmful interference, in which case you will be required to correct the interference at your own expense.
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Internationall safety instructions

BG - MPEAYMNPEXAEHWUE

Mons, 06'preTe Ha npunoxeHue n npodyeTteTe NHCTPYKUUUTE 3a ©e30MacHOCT Ha BaLUMs COOCTBEH €3VK, npean 3a pasonakosate 1
MOHTUpPAaTe TO3U NPOAYKT.

CZ - VYSTRAHA

PFed rozbalenim a instalaci tohoto vyrobku si prectéte bezpecnostni pokyny ve viastnim jazyce uvedené v pfiloze 1.
DA - ADVARSEL

Lees sikkerhedsinstrukserne i Appendix 1 far udpakning og installation af dette produkt!

DE - WARNHINWEIS

Bevor Sie dieses Produkt auspacken und installieren, konsultieren Sie bitte Anhang 1 und lesen Sie die Sicherheitshinweise in lhrer
Sprache.

EL - MPOEIAOMOIHZH

lupioTe o010 KepdAaio 1 kai diaBdoTe Tig 0dnyieg ac@aAeiag on SIKr) 600G YAWOOa TTPOTOU AVOIEETE AUTO TO TTPOIOV YIA VA TO EYKATOOTHOETE.
ES - ADVERTENCIA

Consulte el apéndice 1y lea las instrucciones de seguridad en su idioma antes de desempaquetar e instalar este producto.
ET - HOIATUS

Palun vaadake 1. lisa ning lugege enne selle toote lahtipakkimist ja paigaldamist omakeelne ohutusjuhend labi.

FI - VAROITUKSIA

Lue litteessa 1 olevat omalla kielellasi kirjoitetut turvaohjeet ennen taman tuotteen pakkauksen avaamista ja asentamista.
FR - AVERTISSEMENT

Consulter I'annexe 1 et les instructions de sécurité dans votre propre langue avant de déballer et d'installer ce produit.

GA - RABHADH

Téigh chuig aguisin 1 agus déan na treoracha sabhailteachta a [éamh i do theanga féin le do thoil sula ndéantar an tairge seo a dhiphacail
agus a shuiteail.

iR - UPOZORENJE

Prije raspakiravanja i instaliranja ovog proizvoda proucite dodatak 1 i procitajte sigurnosne upute na svojem jeziku.
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HU - FIGYELMEZTETESEK

A termék kicsomagolasa és telepitése el6tt olvassa el az 1. szamu fiiggelékben talalhatd, az On anyanyelvén hozzaférheté biztonsagi
utasitésokat.

IT - AVVISO

Prima di aprire ed installare questo prodotto, leggere le istruzioni di sicurezza nella vostra lingua riportate nell'Appendice 1

JA-E&E

=]

COHMEFRNLENH LERE T HRIIC, 18k 1 [CREBINLZT2MICRTEREZEEHHRA IS,

LT - JSPEJIMAS

Pries iSpakuodami ir jdiegdami produkta, turite grjZti prie 1 priedo ir perskaityti nurodymus dél saugos savo kalba.

LV - BRIDINAJUMS

Pirms §a izstradajuma izsainoSanas un uzstadiSanas izskatiet 1. pielikuma noraditas drosibas instrukcijas sava valoda.

MT - TWISSIJA

Jekk joghgbok mur fappendici 1 sabiex tagra I-istruzzjonijiet tas-sigurta fil-lingwa tieghek gabel ma tispakkja u tinstalla dan il-prodott.
NL - WAARSCHUWING

Ga naar appendix 1 en lees de veiligheidsinstructies in uw eigen taal, voordat u dit product uitpakt en installeert.

PL - OSTRZEZENIE

Przed rozpakowaniem i zainstalowaniem tego produktu prosimy o zapoznanie sie z Dodatkiem 1 i przeczytanie zalecen dotyczgcych
bezpieczenstwa w danym jezyku.

PT - ADVERTENCIA
Vocé deve retornar ao Anexo 1 e ler as instrugdes de seguranga em seu idioma antes de desembalar e instalar este produto.

RO - AVERTISMENT

Tnainte de a desface ambalajul si a instala acest produs, va rugdm sa cautati Anexa 1 si s cititi cu atentje instructiunile privind siguranta, in
limba romana.

SK - VYSTRAHA
Pred rozbalenim a inStalaciou tohto produktu si pozrite prilohu 1 a precitajte si bezpe¢nostné pokyny vo vasom jazyku.
SL - OPOZORIL.O

Preden izdelek vzamete iz embalaze in ga vgradite, odprite Prilogo 1 in preberite varnostna navodila v svojem jeziku.
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SV - VARNING

Ga till bilaga 1 och Ias sakerhetsinstruktionerna pa ditt eget sprak innan du packar upp och installerar denna produkt.
hXX-E&

HEIREMBER" M8, HEIEIM R, X RR 28,

TW-EE

ERFAMRERE M, FHEEME 1 HESENREET.
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Genera I safety recommendations

@\ CAUTION: Before unpacking and installing the SP25M probe system, the user should carefully read the safety instructions below and
ensure that they are followed at all times by all operators using the probe system. Use of controls or adjustments, or performance of
procedures other than those specified herein may result in hazardous infra red radiation exposure.

Operators must be trained in the use and application of the SP25M probe system and accompanying products, in the context of the
machine it is fitted to, before being allowed to operate that machine.

n NOTE: References are made below to features indicated [t] [f] [¢] on the illustrations shown below. Please ensure that you clearly
understand all safety instructions. Familiarisation with the SP25M system components, as shown in the following sections is
recommended:

System components overview

Schematic diagram of probe system components
Schematic diagram of FCR25 flexible change rack
Schematic diagram of FCR25 TC flexible change rack

The SP25M probe system has mechanical overtravel protection provided in the probe +Z axis, by a fixed bumpstop. The machine
control system must therefore be able to stop the motion of the machine, in this axis of the probe, before the bumpstop is reached. If
this is not the case, the user must wear eye protection during operation in case of stylus breakage.

Care should be taken to ensure that the optical windows (indicated [#]), located on both body and module, do not become damaged as they
are made of glass and could cause injury.

/. CAUTION: Permanent magnets are used in some components of the SP25M system and associated products. It is important to
keep them away from items which may be affected by magnetic fields, e.g. data storage systems, pacemakers and watches etc.

LED safety

The SP25M body contains embedded high power LED sources (indicated [1]) which emit invisible infra-red radiation. These sources are
exposed when an SM25-# or TM25-20 module is not attached.

Removing the module breaks two sets of interlock switch contacts (indicated [1]) to automatically switch off the LED power and assure user
safety.

At suitable intervals, the interlock contacts should be inspected and checked to ensure that they are clean and free from airborne
contamination such as dust, debris or swarf. In unlikely circumstances, such contamination could cause a short circuit of the pins and thus
increase the risk of sending power to the LEDs, without a module being attached. Never connect conducting objects to, or between, the
contacts. Follow the cleaning instructions in the Maintenance section.

Before inspecting, always remove the SP25M body from the probe head.

In the event of serious damage to, or a rupture of, any part of the SP25M body or scanning module outer casing, IMMEDIATELY disconnect
power source, remove and do not attempt to re-use the parts, and contact your supplier for advice.
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Safety il Bustrations

These diagrams show features, indicated [t] [f] [¢] which are referred to within these safety recommendations.
SP25M probe body

End view showing kinematic joint to module

SM25 scanning modu B es

End view showing kinematic joint to body

SP25 kinematic joint to body
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Introduction

n NOTE: Before unpacking and installing the SP25M probe system, please read the safety information and ensure that they are
followed at all times during system installation and operation.

This document is intended to provide help and guidance during initial installation, integration and subsequent use of the of the SP25M
probe system. It is assumed that the system will be installed on a coordinate measuring machine using a controller system that has had full
SP25M system integration in the form of a dedicated Renishaw controller or an AC3 (ISA bus) analogue interface PC card.

SP25M is a compact and versatile probe system that provides both scanning capability for form measurement or reverse engineering and
touch-trigger probing for geometric size and position measurement.

The SP25M system provides highly accurate scanning measurement with stylus lengths from 20 mm to 400 mm as well as full TP20 touch-
trigger probe module compatibility to suit a range of applications.

The SP25M system uses the Renishaw autojoint to enable repeatable mounting to the PH10M PLUS, PH10MQ PLUS and PH6M probe
heads. Multiwired extension bar mounting of the SP25M system is also possible to extend the reach and enable more access to part
features.

The range of SM25 scanning modules are designed to cover specific stylus length ranges whilst maintaining excellent accuracy
performance. The system can be readily expanded to further increase the scanning range, allow TP20 touch-trigger measurement or utilise
an automatic changer system.
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Design princip Bes of the SP25M system

The SP25M design features an optical transducer sensor system which is located within the SP25M probe body. The design also features
a spring pivoting motion system which is located within the SM25 scanning modules.

Two infrared light emitting diodes (IREDs) mounted in the SP25M probe body project invisible infrared beams on to two mirrors mounted on
the pivoting motion structure within the SM25 scanning module. The mirrors reflect the beam back to the SP25M probe body where their

change in position is detected by two position sensitive devices (PSDs) when the stylus is deflected. The PSDs provide signal outputs in
the three probe axes; P, Q and R.

n NOTE: The SP25M probe system does not have a fixed rate, gain or resolution and the P, Q and R probe axis outputs are non-linear
and non-orthogonal. These outputs are converted to X, Y and Z signals by the calibration routine. Renishaw offer support and advice
on scanning calibration algorithms suited to SP25M.

The SM25 scanning modules are designed to provide an optimised level of accuracy and contact force over a specified stylus range. This
minimises the reduction in performance seen in other types of scanning probes as the stylus length increases.
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System components overview

System owverview

The modular design of the SP25M system enables the flexibility for optimum configuration by the user. Please refer to the schematic
diagrams showing the SP25M system components in the SP25M installation section of this document.

SP25M probe body

The SP25M probe body houses the optical transducer system and attaches to PH10M PLUS, PH10MQ PLUS or PH6M using a Renishaw
autojoint connection.

SM25 scanning modu Bes

There are five scanning modules in the SM25 range which enable accurate scanning measurements at different stylus lengths. SM25-1,
SM25-2, SM25-3 and SM25-4 are recommended for use with linear stylus arrangements and SM25-5 is recommended for use with non-
linear and star stylus arrangements.

SH25 sty Bus ho Bders

The range of SH25 stylus holders enable accurate scanning measurements with effective stylus lengths ranging from 20 mm to 400 mm.
SH25-1, SH25-2, SH25-3 and SH25-4 are recommended for use with linear stylus arrangements. SH25-2A, SH25-3A, SH25-4A and
SH25-5 are recommended for use with non-linear and star stylus arrangements.

TM25-20 adaptor modu le

For rapid touch-trigger measurement, the TM25-20 adaptor module may be used which provides full compatibility with the whole range of
TP20 touch-trigger probe modules.

FCR25 fHexib Be change rack

Automated and repeatable changing of the SM25 scanning modules, SH25 stylus holders and TM25-20 is possible with FCR25. This triple
port system is designed for mounting on the Renishaw MRS rail system.

FCR25-L_3 and FCR25-L_.6 Beg mounted T Hexib Be change racks
These variants of the FCR25 flexible change rack and designed to be mounted to the bed of the CMM with the integrated leg assembly.
FCR25 TC change rack

The FCR25 TC provides automated and repeatable changing of SM25 scanning modules whilst keeping the ports at the same operating
temperature as the SP25M probe body. This ensures that there is no difference in temperature between the SP25M probe body and the
SM25 scanning modules eliminating thermal variation and providing optimum metrology.

AC3 anallogue interface PCB card

An ISA bus card to enable integration of the SP25M system with a CMM manufacturer's own controller.

Issued 10 2015 13


http://www.renishaw.com

RENISHAWE]

apply innovation™

SP25M user's guide

Probe system components

SP25M
e
-
| | | | i
Thi25-20 SM26-1 SM25-2 SM25-3 SM25-4
== == e f==}
' |

TP20 module”

SH25-1 I
BH25-212A I
SH25-3/ 3A I
SM25-4/ 4A

i [Tt

* Other variants exist

Scanning

The SM25 range of scanning modules are only compatible with the respective range of numbered stylus holders. Each scanning module is
optimised to provide reliable and accurate measurement at a range of working lengths.

Touch-trigger probing

The TM25-20 adaptor module provides touch-trigger probing capability by utilising the full range of TP20 probe modules. Please visit
www.renishaw.com/cmmaguides for more information on the Renishaw TP20 touch-trigger probe system.
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FCR25 fHexib Be change rack system

FCR25 is a flexible change rack system that can be either mounted to an MRS rail or supplied with a standalone leg which can be fixed to
the bed of the CMM. FCR25 provides automatic and repeatable changing of SP25M system scanning modules and stylus holders.

There are a number of port inserts that are required to interchange SH25 stylus holders and also TP20 modules. The PA25-SH port insert

is used to allow the changing of the whole range of SH25 stylus holders, the PA25-20 should be used to allow TP20 modules to be changed
using FCR25.

FCR25 can be fixed to an MRS rail in multiples, allowing more numbers of ports for housing and changing probe system components.
There are three port and six port versions of the standalone FCR25 also available.

FCR25-L6
(six port)

FCR25-L3
(three port)

‘Standalone’ rack versions

= H

TM25-20 and SM25-1/2/24/5 modules ﬁ

TP20 modules
SHIE-1/213AS2A3AMA
stylus holders
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FCR25 TC temperature contro l Bed T Hexib Be change rack

FCR25 TC is similar in function to the standard FCR25, the main difference being that temperature compensation is provided to optimise
scanning module metrology performance.

No port inserts are compatible with FCR25 TC which means that only the SM25 scanning module components of the SP25M system can
be changed using this rack.

FCR25 TC can be mounted directly to an MRS rall, there is also a three port standalone version that can be fixed directly to the bed on the

CMM.
FCR25 TC-L3
(three port)

'Standalone’ rack version

TM25-20 and SM25-1/2/214/5
maodules
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SP25M specification

Probe attributes Scanning with 3-axis measurement (X, Y, Z2)
Touch-trigger probing using TP20 modules

Measurement range +0.5 mm deflection in all directions in all orientations

Overtravel range

X, Y +2 mm

+Z 1.7 mm

Z 1.2 mm

Resolution Capable of <0.1 ym

Spring rate Nominally 0.6 N/mm - when using a module's shortest specified stylus
Nominally 0.2 N/mm - when using a module's longest specified stylus

Probe dimensions @25 mm x length dependant on module used

Weight

SP25M body 65 g (2.29 0z)

SM25-1 scanning module 35 g (1.23 0z) (including SH25-1 but excluding stylus)

SM25-2 scanning module 40 g (1.41 o0z) (including SH25-2 but excluding stylus)

SM25-3 scanning module 49 g (1.73 0z) (including SH25-3 but excluding stylus)

SM25-4 scanning module 71 g (2.50 0z) (including SH25-4 but excluding stylus)

SM25-5 scanning module 45 g (1.59 0z) (including SH25-5 but excluding stylus)

TM25-20 adaptor module 40 g (1.41 0z) (including TP20 STD module, but excluding stylus)

Effective stylus length range
(Always observe the specified stylus range for the scanning
module being used. Use Renishaw's M3 range of styli.)

SM25-1 + SH25-1 EWL 20 mm - 50 mm (0.79 in - 1.97 in) using 20 mm - 50 mm stylus range
SM25-2 + SH25-2 / SH25-2A EWL 50 mm - 105 mm (1.97 in - 4.14 in) using 20 mm - 75 mm stylus
SM25-3 + SH25-3 / SH25-3A EWL 120 mm - 200 mm (4.73 in - 7.88 in) using 20 mm - 100 mm stylus
SM25-4 + SH25-4 | SH25-4A EWL 220 mm - 400 mm (8.67 in - 15.75 in) using 20 mm - 200 mm stylus
SM25-5 + SH25-5 EWL 20 mm - 100 mm (0.79 in - 3.94 in) using 20 mm - 100 mm stylus
Mounting Multiwired autojoint - compatible with PH10M PLUS / PH10MQ PLUS and

PH6M probe heads, extension bars and ACR1 / ACR3 sensor changers

Crash protection

+X, 1Y, -Z Via break out of module or stylus holder
+Z Via integral bump-stop design
Signal outputs Non-linear and non-orthogonal analogue outputs - rate gain and resolution

are not fixed

Issued 10 2015 17


http://www.renishaw.com

RENISHAWE]

apply innovation™

SP25M user's guide

Characteristic Requirements

Signal outputs Non-linear and non-orthogonal analogue outputs - rate gain and resolution are not fixed
Power supply +12V (25%), -12 V (+10% / +8%), +5% (+10% / -13%) dc at probe
Probe calibration Requires that non-linear, third order polynomial calibration method is used

Change rack options

FCR25 Three port unit which mounts on MRS

FCR25-L3 Three port standalone rack version

FCR25-L6 Six port standalone rack version

FCR25 TC Three port unit which mounts on MRS and warms scanning module
FCR25 TC-L3 Three port standalone rack version

Interface options
UCC s3
UCC2-2 systems

OEM controller systems AC3 interface card

Interface for TP20 also required if applicable

Issued 10 2015 18


http://www.renishaw.com

RENISHAWE]

apply innovation™

SP25M user's guide

Dimensiona B information

455 mm 62.5 mm T4.1 mm

TM25-20
17mm
25 mm 4
133 mm i

TP20

SM25-2 SM25-3 SM25-4

SH25-2A SH25-3A SH25-4A
Range (mm) 20-50 20-75 20-75 20-100 20-100 20 - 200 20 -200 20-100
EWL (mm) 20-50 50 - 105 50 - 105 120 - 200 120 - 200 220 - 400 220 - 400 20-100
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FCR25 and FCR25 TC

28 (1.10)

FCR25-L.3 and FCR25 TC-L.3 (tfree port)

113.8 (4.45)

166
6:54)

FCR25-L_6 (six port)

166
(6.54)
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SP25M insta l B ation

n NOTE:AIll SP25M system components are identified with an engraved product name.

The front of each system component can be identified by the position of the Renishaw logo and the small alignment marks (where
applicable).

T fal r
Probe head
o
|
e |
SP25M probe body ——

»
AN e

TM25-20 adaptor module ——E i SM25 scanning module”

|
)
TP20 probe module® -?'- <— SH25 stylus holder*
Stylus”
Stylus*

*Other variants exist

Observe the kinematic mating faces between the SM25 scanning modules and each respective SH25 stylus holder. Each stylus holder
kinematic face features four balls, three of which are arranged in a triangular formation which form one half of the kinematic joint between
the stylus holder and each respective module. The fourth ball is positioned so that only the scanning module and respective stylus holder can
be fitted and used together.

When installing and using the various system elements it is essential that the kinematic joints are clean and free from contaminants. Please
refer to the maintenance pages for further cleaning instructions.

Renishaw probes and associated systems are precision tools used for obtaining precise measurements and must therefore be treated with
care. The SP25M probe body and scanning modules are liable to irreparable damage if dropped or mistreated.
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Attacnng the SP25M probe body to the probe fead

n NOTE: To ensure optimum metrology performance it is recommended that following any probe change (either manual or automatic),
the probe head is unlocked and locked.

The SP25M probe body can be mounted on a PH10M PLUS, PH10MQ PLUS or PH6M probe head by means of the Renishaw autojoint.
Locking and unlocking the autojoint is carried out manually using the S10 autojoint key or automatically using a Renishaw autochange rack
system (ACR1 or ACR3). In both cases, the connection eliminates the need for probe requalification (recalibration) after changing tools.

Ensure the slot at the rear of the SP25M body is horizontal and lying across the probe axis. This is the unlocked position.

Carefully position the SP25M probe body underneath the probe head ensuring that the dots on both the body and head are aligned.
Connect and hold the probe body and probe head together.

Insert the S10 autojoint key into the slot on the back of the probe body and turn clockwise until it locks tight. If intending to autochange the
probe body in an ACR1 or ACRS3 rack then the slot should be rotated five degrees anticlockwise from the fully clockwise position.

5. Unlock and lock the probe head before using the probe.

PwobdPRE

To remove the SP25M probe body from the probe head, reverse the steps detailed above.
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Attacnng an SM25 or TM25-20 modu e to the SP25M probe body

n NOTE: To ensure optimum metrology performance it is recommended that following any probe change (either manual or automatic),
the probe head is unlocked and locked.

The SM25 scanning modules and TM25-20 adaptor module connect with a kinematic coupling to the bottom face of the SP25M probe
body. This connection eliminates the need for probe requalification (recalibration) after changing tools. The change can be performed
manually or automatically using an FCR25 flexible change rack.

If an FCR25 TC temperature controlled rack is not being used, it is recommended that for optimum performance the SM25 scanning
module should be allowed 20 minutes to reach operating temperature. Using a module which has not been given time to reach operating
temperature could affect the results given by the system. This is due to the thermal drift of the module before it reaches optimum operating

temperature.

1. Align the front of the probe body and module.

2. Tilt the module so that the front of both components begin to connect.

3. Allow the front of the module to connect to the probe body.

4. Tilt the module backwards and allow the magnets to carefully connect the kinematic joint between the two components.
5. Unlock and lock the probe head before using the probe.

To remove the module, hold and carefully tilt to break the kinematic joint.
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Attaching an SH25 sty Bus ho Bder to an SM25 scanning modu B e

The range of SH25 stylus holders have a kinematic coupling that connects to each respective SM25 scanning module. This connection
eliminates the need for probe requalification (recalibration) after changing tools. The change can be performed manually or automatically
using an FCR25 flexible change rack (highly recommended for optimum performance).

Each stylus holder is only compatible with its respective scanning module. Incorrect combinations are prevented by the unique position of
the orientation ball in the stylus holder kinematic joint. All SH25 stylus holders use the Renishaw M3 range of styli.

5
?

Manua I By attaching an SH25 sty Bus o Bder to an SM25 scanning modu e

1. Align the front of the stylus holder and probe module.

2. Slowly connect the stylus holder to the bottom of the probe module. Allow the magnets to carefully connect the kinematic joint between the
stylus holder and module.

3. Gently rotate the stylus holder to ensure a correct connection.

To remove the stylus holder, hold and carefully tilt to break the kinematic joint.
Attaching a sty Bus to a sty Bus ho B der

1. Ensure the stylus holder is not attached to the probe module.

2. Always stay within the recommended stylus capability range for each stylus holder.
3. Avoid touching the kinematic face of the stylus holder.

4. When tightening the stylus ensure that the correct M3 stylus tool is used.
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Attaching a TP20 modu e to the TM25-20 adaptor modu e

The full range of TP20 modules can be mounted to the TM25-20 adaptor module with a kinematic joint that eliminates the need for probe

requalification (recalibration) after changing tools. The change can be performed manually or automatically using an FCR25 or FCR25 TC
flexible change rack (highly recommended for optimum performance).

More information about the Renishaw range of TP20 touch-trigger modules can be found in the TP20 probe system installation and user's
guide (part number: H-1000-5008) which can be downloaded in PDF format from the Renishaw website www.renishaw.com/cmmaquides.

2

t

1. Align the front of the TP20 module and the TM25-20 adaptor module using their alignment marks

2. Slowly connect the TP20 to the bottom of the TM25-20. Allow the magnets to carefully connect the kinematic joint between both
components.

To remove the TP20 module, hold and carefully tilt to break the kinematic joint.
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FCR25 fHexib Be change rack

The FCR25 flexible change rack is a triple port unit that provides unmatched flexibility when rapid and automatic tool changing is required.
FCR25 is a passive rack design meaning no electrical connection is required. During a change cycle, it is still necessary however to inhibit
probe signals.

n NOTE: Renishaw strongly recommends the use of FCR25 to ensure optimum performance when changing elements of the SP25M
probe system.

FCR25 racks can be mounted in multiples along a Renishaw MRS rail which enables rack port configurations in multiples of three. Any port
in an FCR25 rack can be used to change all of the following system elements:

The whole range of SM25 scanning modules
The TM25-20 adaptor module
The whole range of SH25 stylus holders (using a PA25-SH port adaptor insert)

The whole range of TP20 modules (using a PA25-20 port adaptor insert)

FCR25 TC temperature control Bed fHexibBe change rack

The FCR25 TC flexible change rack is a triple port unit that provides unmatched flexibility when rapid and automatic tool changing is
required. The FCR25 TC rack is powered by a standard 24 V mains supply that is supplied with the unit.

The integrated temperature control functionality heats the rack ports to elevate any housed modules to the same temperature as a powered
SP25M probe. Although FCR25 TC is a powered rack, it is still necessary to inhibit probe signals during a change cycle.

n NOTE: Renishaw strongly recommends the use of FCR25 TC to ensure optimum performance when changing the scanning modules
of an SP25M system. To change any other components of the SP25M system, a standard FCR25 should be used.

In installations where ultimate accuracy is required, it is recommended that the system is left in a powered state.

FCR25 TC racks can be mounted in multiples along a Renishaw MRS rail in conjunction with standard FCR25 units which enable rack port
configurations in multiples of three. FCR25 TC can only be used for scanning modules. FCR25 should be used for all other system
elements.
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Generall FCR25 and FCR25 TC install I ation information

The information is this document that describes the mounting and aligning of the FCR25 and FCR25 TC racks assumes that the MRS rail is
positioned along the X-axis of the CMM with the probe head positioned at AO BO during a change routine. If the MRS2 rack is mounted
along the Y-axis of the CMM, it will be necessary to transpose all references to axis, motion and orientation.

It is also assumed that the MRS rail has been correctly installed on the CMM as defined in the MRS installation and user's guide which can
be downloaded in PDF format from the Renishaw website www.renishaw.com/cmmguides.

When two or more FCR25 racks are used together, it is possible to remove the adjoining plastic end caps to enable an unbroken line of

ports. Carefully remove the end caps to reveal a series of machined lug features. These are used to align the adjoining FCR25 racks. This
is not possible with FCR25 TC racks.
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Mounting an FCR25 and FCR25 TC to an MRS raill system

n NOTE: The procedure described below has proven to be simple, quick and effective to complete. It is still recommended however
that the user practices the routines to become familiar and competent with the process.

1. The FCR25 and FCR25 TC is mounted to the underside of the MRS rail and clamped in position by using two T-nuts.

Mount the FCR25 or FCR25 TC in the desired position along the MRS rail and hand-tighten the screws.

3. Align the FCR25 or FCR25 TC to the X-axis of the CMM by taking two points [P1] and [P2] as shown below. Adjust the position so that a
maximum run out of 0.25 mm is achieved between [P1] and [P2].

4. Securely tighten the screws, the docking positions for the system elements can now be set.

n
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Mounting an FCR25 or FCR25 TC Beg mounted rack to the CMM
table

1. Place the location piece over the desired hole on the CMM table and secure using the bolt supplied.

2. Position the FCR25 or FCR25 TC leg mounted rack over the location piece and loosely tighten the fixing screw at the rear of the leg
assembly.

3. Align the rack to the CMM's axes by taking two points at [P1] and [P2] as shown. Adjust the rotational alignment of the rack until a
maximum run out of 0.25 mm for FCR25-L3 and FCR25 TC-L3 or 0.5 mm for FCR26-L6 is achieved.

4. Securely tighten the fixing screw, the docking positions for the system elements can now be set.
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System interconnection diagram

A typical interconnection diagram using the AC3 analogue interface card is shown below. For more detail, please refer to the SP25M

installation and integration guide (part number: H-1000-7541) which can be downloaded in PDF format from the Renishaw website
www.renishaw.com/cmmaguides.

/. CAUTION: Ensure that the appropriate switch settings are selected on the AC3 card. These settings can be found on the AC3
analogue interface PC card installation webpage.

The SP25M probe connects to the AC3 card through the probe head and through a standard Renishaw multiwire cable. This cable

connects directly to the probe head via a micro-D and terminates in a 15-way high-density D which connects directly to the rear panel of the
AC3.

Cable 4

PHC10-3 PLUS

). e i O 5 & l

PH10M or
PH1OMQ
PLUS

- St WM ORI EE

SP25M body

TM25-20 @-—- [ =] sm2s - 112130415
SH25 - 11213415
TP20
maodule
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SP25M call ibration

The SP25M probe requires calibration before it can give accurate positional data.

n NOTE: As the analogue outputs from SP25M are non-linear and non-orthogonal, a third order polymer non-linear calibration method
should always be used for optimum accuracy.

At the nominal free stylus position the probe outputs will not be zero. These zero offsets are determined and saved as part of the non-linear
calibration.

For maximum probe performance in scanning mode, Renishaw recommends that the SP25M is qualified (calibrated) using a third order,
polynominal, non-linear calibration method using two different deflections such as 0.2 mm and 0.5 mm. It is very important that during
scanning operation the CMM controller maintains a deflection that is less than the higher of these qualification deflections.
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| mewmmSmes
SP25M operation

Modes of operation

The SP25M is an analogue output measurement probe and may be used in a variety of ways. Principally, these will be either as a single
point measurement probe or as a profile measurement / digitising probe.

Scanning mode

SP25M can be used as a continuous deflection analogue contact scanning probe for profile measurement or for surface digitising
purposes. In this case the CMM controller must respond to the deflections of the probe in real time to maintain surface contact.

Touch-trigger mode

SP25M can be used as a traditional touch-trigger probe using all seven modules in the TP20 probe range. Operating characteristics and
instructions are given in the TP20 system installation and user's guide (Renishaw part number: H-1000-5008) which can be downloaded in
PDF format from the Renishaw website www.renishaw.com/cmmguides.

Reorientation

The SP25M probe may be used in different orientations when mounted on a Renishaw PH10M PLUS or PH10MQ PLUS motorised head.
The design has been optimised to ensure the working range of the probe can be achieved in all orientations.
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SP25M technical terms

Return to zro

The probe has a nominal absolute centre position where the functions of stylus configuration and probe orientation cause it to rest. Because
of small amounts of internal friction, when the probe is displaced from this zero point, the stylus will not return to exactly the same point on
the scale and the axis deflection readings will show a different value.

This characteristic of probe performance is called RETURN TO ZERO and is a feature of all analogue probes and is not a source of error
as the scale system continues to monitor position. Rather, it is merely a factor which must be taken into account when designing control
software for using the probe. It can be given a value which represents the diameter of a sphere around the nominal zero position within
which the probe will return to reset after any displacement.

SP25M has a return to zero value of less than 5 microns after a deflection of 0.5 mm (typically 1 um). It is important to take this into account
as it affects the minimum amount of deflection necessary before the stylus is considered to be in contact with the surface. Because the
stylus can return to a value other than the nominal zero, the CMM must recognise the fact that the range of rest positions of the stylus must
not cause machine motion, as the stylus is not necessarily in contact with a surface even though it is ‘deflected'.

Minimum probe def Bection

The CMM controller should set a parameter for minimum probe deflection, above the return to zero value. The stylus should only be
considered to be in contact with a surface while the deflection exceeds this threshold.

Maximum probe def Bection

A spherical operating range of £0.5 mm (£0.02 in) deflection in all direction s in all oreintations is guaranteed provided that the stylus
carrying recommendations are adhered to. The mechanical travel of the scanning module is greater than the transducer operating range. If
this range is exceed the axis signals (P, Q, R) become invalid.

Probe over range signall

This signal is asserted by the probe to indicate that the transducer operating range has been exceeded. The CMM controller must then take
appropriate recovery action.
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Using the FCR25 and FCR25 TC

It is assumed that the FCR25 and or the FCR25 TC has been installed on the MRS rack system as described in the 'Mounting an FCR25
and FCR25 TC to an MRS rail system' pages of this document.

It is also assumed that all SP25M system components have been set up as described in the installation pages of this document. Please
refer to the installation pages for clarification of the various datum positions used in this document.

n NOTE: Itis necessary to inhibit the probe signal through software during the change routine.
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FCR25 TC warm up time

When an FCR25 TC is used with SM25 scanning modules, all components must reach the correct operating temperature for optimum
metrology performance.

There are two methods to ensure that the FCR25 TC and the SM25 scanning modules have reached the correct operating temperature
prior to use:

1. Power the FCR25 TC rack and leave for 60 minutes to allow optimum operating temperature to be reached. After 60 minutes, fit the
SM25 scanning modules in the rack and leave for a further 20 minutes to allow the optimum operating temperature to be reached.

2. Fit the SM25 scanning modules in the FCR25 TC rack and then connect the rack power. Leave the rack and scanning modules for 60
minutes to reach the optimum operating temperature.

2Z drift due to module warm up (in pm)

1 3 58 7 9 1113 16 17 10 21 23 256 27 20 31 33 35 37 M
Meodule warm up time (in minutes)

The examples below explain the warm up periods that may be required in certain situations:

1. Warm SP25M probe and cold SM25 scanning modules from a standard FCR25
Assuming a warm SP25M probe body is fitted to the CMM and a cold module is picked up from a standard FCR25, the time taken to
reach optimum temperature is 20 minutes.

2. Warm SP25M probe and cold SM25 scanning modules from a warm FCR25 TC
Assuming a warm SP25M probe body is fitted to the CMM and the FCR25 TC is warm, a cold SM25 scanning module would need to be
left in the rack for 20 minutes to reach optimum operating temperature.

3. Cold SP25M probe with a warm SM25 scanning modules from a warm FCR25 TC.
If a cold SP25M probe is picked up from an ACRS3 rack and a warm SM25 scanning module is picked up from a warm FCR25 TC rack,
drift will be less than 1 um after three minutes.
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Estab Bishing a docking position for SM25 and TM25-20 modu B es

This section describes how to manually position the probe body and module to define the module docking position of the desired port. This

process requires very fine movements under CMM joystick control and care must be taken to avoid any collisions of the probe body, module
and port.

Eye protection should be work during this procedure and a good level of lighting is recommended to ensure no collisions occur. This
procedure is the same when using the FCR25 or the FCR25 TC rack.

1. Latch the port lids open using the triangular plastic inserts provided.

2. Place the SM25 or TM25-20 module in the desired port.

Steps 1 and 2 - latching port lids open and placing module into desired port (n)
3. Ensure the probe head is orientated at an AO BO position.
4. Mount the SP25M probe body to the probe head.

5. Inhibit the probe signal through software.

n NOTE: Great care is required during the next part of this procedure as there is very little clearance between the probe body and
module and the rack port. Carefully observe all movement to ensure that no collisions occur.

6. Using CMM joystick control, position the probe head and SP25M probe body directly above the probe module that has been placed in
the rack port.

Step 6 onwards - watch for clearances to ensure no collision between parts

7. Slowly lower the probe body towards the probe module ensuring that the XY position of the probe body does not collide with the port.
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Step 6 and 7 - moving to approximate XY position then refining to ensure good alignment between body and module

8. Continue to lower the probe body towards the probe module until the magnetic attraction between the kinematic joint makes the module
move towards the probe body. The module should move slightly towards the kinematic joint of the probe body without tilting (indicating good
XY alignment). If any tilting occurs when the module moves towards the probe body (indicating poor XY alignment) then the probe head and
body should be repositioned and the process should be repeated.

Step 8 - slowly move body downward in Z axis until module jumps straight upwards due to magnetic attraction

9. Slowly lower the probe body on to the module, stop any movement when the LED on the probe head illuminates. This indicates that an
electrical connection is made.

Step 9 - slowly move body downward in Z axis - STOP immediately when the probe head LED is lit
10. Offset the CMM using a DCC movement of 0.75 mm in a —Z direction at a speed of 5 mm/s.
11. Create a datum coordinate system for the module docking position of the port at the following position: [dat_MOD_port(n)].
12. Slowly move the connected probe head, body and module assembly in a —Y direction clear of the port.
13. Remove the module and place back in the port.
14. Enable the probe signal through software (probe signal now armed).

15. Repeat steps 2 to 13 above for all other modules required.
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Estab B ishing a docking position for Si25 sty Bus ho B ders

This section describes how to establish the docking position for the SH25 stylus holder. The docking position is defined by taking a series
of measurements using the stylus holder setting piece (SHSP). The SHSP is a dummy stylus holder with a short cylindrical stem of a
qualified length and diameter. This provides known constant values to accurately calculate the port docking position.

Eye protection should be work during this procedure and a good level of lighting is recommended to ensure no collisions occur.

It is necessary to turn off tip radius compensation when taking points using the SHSP because it is not calibrated. However, a suitable tip
qualification (calibration) should be applied as detailed below.

Before taking points using the SHSP, a probe tip qualification should be applied that has previously been defined for a suitable
configuration of SM25 scanning modules, SH25 stylus holder and stylus length. This configuration should be the shortest length possible, for
example SM25-1, SH25-1 and a 21 mm stylus. In instances where SM25-3, SH25-3 and a 21 mm stylus is the only configuration available,
it is recommended that the approach speed when taking points is restricted to 3 mm/s or less.

If using a threshold deflection method to measure points, the threshold deflection should be set to 0.050 mm.

/. CAUTION: Failure to follow the above recommendations could lead to severe damage of the SM25 scanning module when taking
points with the SHSP.

1. Latch the port lids open using the triangular plastic inserts provided

2. The desired port should be fitted with a PA25-SH port adapter insert. Orientate the PA25-SH as shown in the image below. Slide the port
adapter into the port ensuring that the side lugs of the adapter locate in the slots at either side of the port. Push the PA25-SH port adapter in
to the port until it clips securely in to the port. Check that the adapter is fitted correctly and that there is no misalignment.

Steps 1 and 2 - latching port lids open and placing PA25-SH into desired port(n)
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3. Ensure the probe head is orientated at an AO BO position.
4. Inhibit the probe signal through software.
5. Mount the desired SM25 scanning module to the SP25M probe body.

6. Mount the SHSP to the probe module as described above.

Step 6 - the SHSP is mounted to the SM25 scanning module
7. Enable the probe signal through software (probe signal now armed).
8. Turn off tip radius compensation.

9. Measure a point on the top of the port [P1], offset the point by -20 mm in the Z-axis.

Step 9 - take a point on port top surface
Step 10 - take a point on port front side face
Step 11 - taking 2 points on port inside rails

10. Measure a point on the front lip of the port [P2], offset the point by + 16 mm in the Y-axis.
11. Measure two points [P3 and P4] on the inside rails of the port and construct a point [P5] between them.

12. Create a datum coordinate system for the stylus holder docking position of the port. This will be at the X position of P5, the Y position of
P2 and the Z position of P1 — [dat_SH_port(n)].
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Estab B isning a docking position for TP20 modu B es

This section describes how to establish the docking position for the combination of a TM25-20, a TP20 module and a stylus.
1. Latch the port lids open using the triangular plastic inserts provided

2. The desired port should be fitted with a PA25-20 port adapter insert. Orientate the PA25-20 as shown in the image below. Slide the port
adapter into the port ensuring that the side lugs of the adapter locate in the slots at either side of the port. Push the PA25-20 port adapter in
to the port and use a 2.5 mm hex key to tighten. Check that the adapter is fitted correctly and that there is no misalignment.

Steps 1 and 2 - latching port lids open and placing PA25-20 into desired port(n)
3. Ensure the probe head is orientated at an AO BO position.
4. Inhibit the probe signal through software.
5. Mount the desired combination of TM25-20, TP20 module and stylus to the probe body.
6. Enable the probe signal through software (probe signal now armed).
7. Qualify (calibrate) the stylus tip on the reference sphere.

8. Measure four points on the top surface of the PA25-20 to create a plane [PLN1]. Translate this plane to the Z-axis and offset this plane by
[Z - length of stylus - 21.25 mm] and set the Z-axis origin to this plane.

(=) [E) [=)

. . .

PLN1 R P2) e
Step 8 - take four points on top of PA25-20

Step 9 - take two points on front side faces of PA25-20
Step 10 - take two points on port inside rails of PA25-20

9. Measure two points [P1 and P2] on the front faces of the PA25-20. Construct a line [L1] between these points, rotate this line to the X-
axis, offset the line by [Y + 8.75 mm] and origin the Y-axis position of the line.

10. Measure two points [P3 and P4] on the inside rails of each side of the PA25-20. Construct a point [P5] between them.

11. Create a datum coordinate system [dat_TP20_port(n)] for the TP20 module docking position of the port. This will be at the position of
[P5], the Y position of [L1] and the Z position of [PLN1].

12. Repeat steps 1 to 13 above for all other module combinations required.

Issued 10 2015 40


http://www.renishaw.com

RENISHAWE]

apply innovation™

SP25M user's guide

Pick up routines

Pick up routine - SM25 scanning modu Bes and TM25-20 adaptor modu le

Move description

X -axis (mm)*

Y-axis (mm)*

Z-axis (mm)*

Clearance position [dat_MOD_port(n)] [dat_MOD_port(n)] - 30 mm [dat_MOD_port(n)] + 8 mm
Enter port no change [dat_MOD_port(n)] no change

Towards module no change no change [dat_MOD_port(n)] + 3 mm
Attach module(s) no change no change [dat_MOD_port(n)]

Exit port no change [dat_MOD_port(n)] - 30 mm no change

relocked.

n To ensure optimum metrology performance it is recommended that following any module change the probe head is unlocked and then

Pick up routine - SH25 sty Bus ho B ders

Move description

X-axis (mm)*

Y-axis (mm)*

Z-axis (mm)*

Clearance position [dat_SH_port(n)] [dat_SH_port(n)] - 30 mm [dat_SH_port(n)] + 8 mm
Enter port no change [dat_SH_port(n)] no change

Towards stylus holder(s) no change [dat_SH_port(n)] [dat_SH_port(n)] + 3 mm
Attach stylus holder(s) no change [dat_SH_port(n)] [dat_SH_port(n)]

Exit port no change [dat_MOD_port(n)] - 30 mm no change

Pick up routine - TP20 modu e

Move description

X-axis (mm)*

Y-axis (mm)*

Z-axis (mm)*

Clearance position [dat_TP20_port(n)] [dat_TP20_port(n)] - 30 mm ** [dat_TP20_port(n)] + 6 mm
Enter port no change [dat_TP20_port(n)] no change

Towards TP20 module no change [dat_TP20_port(n)] **dat_MOD_port(n)] + 3 mm
Attach TP20 module(s) no change [dat_TP20_port(n)] **[dat_MOD_port(n)]

Exit port no change [dat_TP20_port(n)] - 30 mm no change

* Coordinates assume aligned with Y-axis as per FCR25 mounting instructions

** Calculate nominal 'Z' docking position according to the stylus length used (see calculation formula in section Establishing the docking

position for SH25 stylus holders).
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Put down routines

Put down routine - SM25 scanning modu Bes and TM25-20 adaptor modu e

Move description X-axis (mm)* Y-axis (mm)* Z-axis (mm)*
Clearance position [dat_MOD_port(n)] [dat_MOD_port(n)] - 30 mm [dat_MOD_port(n)]
Enter port no change [dat_MOD_port(n)] no change
Detach module no change no change [dat_MOD_port(n)] + 3 mm
Clear of module no change no change [dat_MOD_port(n)] + 8 mm
Exit port no change [dat_MOD_port(n)] - 30 mm no change
n To ensure optimum metrology performance it is recommended that following any module change the probe head is unlocked and then
relocked.

Put down routine - Si25 sty Rus ho B ders

Move description X-axis (mm)* Y-axis (mm)* Z-axis (mm)*

Clearance position [dat_SH_port(n)] [dat_SH_port(n)] - 30 mm [dat_SH_port(n)]

Enter port no change [dat_SH_port(n)] no change

Detach stylus holder(s) no change no change [dat_SH_port(n)] + 3 mm
Clear of module no change no change [dat_SH_port(n)] + 8 mm
Exit port no change [dat_SH_port(n)] - 30 mm no change

Put down routine - TP20 modu l ¢

Move description X-axis (mm)* Y-axis (mm)* Z-axis (mm)*

Clearance position [dat TP20_port(n)] [dat_TP20_port(n)] - 30 mm ** [dat_TP20_port(n)]

Enter port no change [dat_TP20_port(n)] no change

Detach TP20 module no change no change **[dat_MOD_port(n)] + 3 mm
Clear of module(s) no change no change ** [dat_MOD_port(n)] + 8 mm
Exit port no change [dat_TP20_port(n)] - 30 mm no change

* Coordinates assume aligned with Y-axis as per FCR25 mounting instructions

** Calculate nominal 'Z' docking position according to the stylus length used (see calculation formula in section Establishing the docking
position for SH25 stylus holders).
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Speed of motion during a change routineg

n NOTE: When obtaining or returning an SM25 scanning module, a TM25-20 adaptor module or an SH25 stylus holder, the motion
speed over the 3 mm distance where the kinematic joint is made and broken should be restricted to a maximum of 5 mm/s.

All other moves may be made at up to a maximum of 30 mm/s.
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SP25M straigft sty Bus carrying capabi B ity and performance
guide Bines

SP25M gives exceptional scanning performance over the entire range of stylus lengths. This is achieved by using a dedicated set of
scanning modules, SM25-1, SM25-2, SM25-3, SM25-4 and SM25-5. Each module is optimised to carry a specific stylus range whilst
maintaining a low contact force band and maximised sensor performance.

This design approach has enabled SP25M to successfully counter the loss of scanning system performance traditionally encountered as
stylus length increases. It is therefore important to adhere to the stylus carrying recommendations given.

Use of the Renishaw range of M3 styli and accessories is recommended. This range includes several longer styli with carbon fibre stems
for exceptional performance as well as kits specifically suited to each of the scanning modules.
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| mewmmSmes
SP25M straigit sty Bi carrying capabi B ity

SP25M - straight sty Bus carrying capabi lity

Module / stylus holder SM25-2 / SM25-3 / SM25-4 /
SH25-2 SH25-3 SH25-4
Effective stylus reach 20 mm - 50 mm - 120 mm - 220 mm - 20 mm -
(by using these stylus lengths) 50 mm 105 mm 200 mm 400 mm 100 mm
(20 mm - (20 mm - (20 mm - (20 mm - (20 mm -
50 mm) 75 mm) 100 mm) 200 mm) 100 mm)
Maximum permissible stylus length vs (mass) 20mm (7 g)* [20mm (39)* [20mm (9g)* |20 mm (7 g)* |20 mm (10 g)
30mm (10g) [40mm (8g) |[50mm (10g) |100mm (8 g) |50 mm (10 g)
40 mm (13 g) |50 mm (10g) |75mm (15g) [150mm (9g) |75 mm (11 Q)
50 mm (14 g)*| 75 mm (11 100 mm (15 200 mm (15 100 mm (12 g)
9)* 9)* 9)*
Maximum operating stylus tip deflection for above in any | 0.5 mm 0.5mm 0.5mm 0.5mm 0.3 mm
orientation

* Representative test results for these configurations is shown in straight styli performance.

SP25M - SH25-A - straight sty Bus carrying capability

Module / stylus holder SM25-2 / SH25-2A | SM25-3 / SH25-3A | SM25-4 /| SH25-4A

Effective stylus reach 50 mm - 105 mm 120 mm - 200 mm | 220 mm - 400 mm
(by using these stylus lengths) (20 mm - 75 mm) (20 mm - 100 mm) | (20 mm - 200 mm)
Maximum permissible stylus length vs (mass) 20 mm (2.5 g) 20 mm (8 g) 20 mm (7.5 g)

40 mm (7.5 g) 50 mm (9 g) 100 mm (8.5 g)

50 mm (9.5 g) 75 mm (10 g) 150 mm (9 g)

75 mm (10.5 g) 100 mm (10 g) 200 mm (9 g)
Maximum operating stylus tip deflection for above in any orientation 0.5 mm 0.5 mm 0.5 mm

n NOTE: SM25-1 and SM25-5 do not require an SH25-A as these stylus holders do not have carbon fibre stems.
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SP25M cranked sty Bus carrying capabil ity for typicall sty us
combinations

As well as straight styli, SP25M has the ability to carry cranked styli when using the standard range of SM25 scanning modules. For
optimum metrology and when larger offsets are required, it is recommended that the SH25-3A, SH25-4A and SH25-5A modules are used.

For SH25-1, SH25-2 and SH25-2A it is mandatory that a 20 mm or longer stylus extension is used between the SH25 stylus holder and the
crank centre to give the correct crank down distance from the stylus holder to the crank centre.

When using SH25-3, SH25-4, SH25-3A and SH25-4A, the crank centre may either be mounted directly to the stylus holder or to a stylus
extension between the stylus holder and the crank centre.

For SM25-1, SM25-2, SM25-3 and SM25-4, a straight downward pointing stylus can be added to the crank centre to continue the projection
down from the stylus holder. This is providing that the maximum overall stylus length and mass does not exceed the recommended limits for
the particular module being used.

For 3D scanning with SM25-1 and SM25-2, the maximum crank out distance is 28 mm and is measured from the cranked (non straight)
stylus tip to the centre of the crank centre. For 3D scanning with SM25-3 and SM25-4, the maximum crank out distance is 58 mm.

Multiple cranked styli may be used providing the overall mass of the crank centre and stylus does not exceed the recommended limits for
the particular module being used.

Please refer to the Renishaw stylus catalogue for the full range of cranked and star stylus configurations available. It is recommended that a
one piece star stylus is used whenever possible to minimise the mass of the assembly. Greater flexibility is offered however by configuring
a crank centre with one or more cranked styli.

Module [ 'Crank down' distance 3D scanning 2D scanning and | Maximum 'down’ Maximum Maximum
/ stylus | using an extension* | Maximum ‘crank point taking stylus (same as permissible | operating stylus
holder between the stylus out' distance Maximum 'crank | ‘'effective stylus | mass of crank | tip deflection for
holder and the crank | when measured out' distance reach' - see (star) centre above in any
centre to tip of crank when measured straight styli) plus all styli orientation
(star) stylus to tip of crank
(star) stylus

SM25-1 25 mm** 28 mm** 58 mm** 50 mm 9 g+ 0.4 mm

/
SH25-1
SM25-1 55 mm** 28 mm** 58 mm** 50 mm 9 grr* 0.4 mm

/
SH25-1
SM25-2 55 mm 28 mm 83 mm 105 mm 6 g*** 0.4 mm

/
SH25-2
SM25-2 85 mm 28 mm 83 mm 105 mm 7 grirr 0.4 mm

/
SH25-2
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Module | 'Crank down' distance 3D scanning 2D scanning and | Maximum 'down’ Maximum Maximum
/ stylus | using an extension* [ Maximum ‘crank point taking stylus (same as permissible | operating stylus
holder between the stylus out' distance Maximum 'crank | 'effective stylus [ mass of crank | tip deflection for
holder and the crank | when measured out' distance reach' - see (star) centre above in any
centre to tip of crank when measured straight styli) plus all styli orientation
(star) stylus to tip of crank
(star) stylus

SM25- 55 mm** 28 mm** 83 mm** 105 mm 6 g*** 0.4 mm
2A 1
SH25-
2A

SM25- 85 mm** 28 mm ** 83 mm** 105 mm 7 grrrx 0.4 mm
2A 1
SH25-
2A

SM25-3 105 mm 58 mm 83 mm 200 mm 13 g 0.4 mm

SH25-3
SM25-3 125 mm 58 mm 83 mm 200 mm 12 g+ 0.4 mm

SH25-3
SM25-3 155 mm 58 mm 83 mm 200 mm 11 g 0.4 mm

SH25-3

SM25- 105 mm 58 mm 83 mm 200 mm 129 0.4 mm
3A/
SH25-
3A

SM25- 125 mm 58 mm 83 mm 200 mm 11 g*** 0.4 mm
3A/
SH25-
3A

SM25- 155 mm** 58 mm 83 mm** 200 mm 10 g**** 0.4 mm
3A/
SH25-
3A

SM25-4 205 mm 58 mm 83 mm 400 mm 119 0.4 mm

SH25-4
SM25-4 225 mm 58 mm 83 mm 400 mm 10 g*** 0.4 mm

SH25-4
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Module
/ stylus
holder

SM25-4
/
SH25-4

'‘Crank down' distance
using an extension*
between the stylus
holder and the crank

centre

255 mm

3D scanning
Maximum ‘crank
out' distance
when measured
to tip of crank
(star) stylus

58 mm

2D scanning and
point taking
Maximum 'crank
out' distance
when measured
to tip of crank
(star) stylus

83 mm

Maximum ‘down’

stylus (same as

‘effective stylus
reach' - see

straight styli)

400 mm

RENISHAWE]
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Maximum
permissible
mass of crank
(star) centre
plus all styli

8 g****

Maximum
operating stylus
tip deflection for

above in any
orientation

0.4 mm

SM25-
4A 1
SH25-
4A

205 mm

58 mm

83 mm

400 mm

119

0.4 mm

SM25-
4A 1
SH25-
4A

225 mm**

58 mm

83 mm**

400 mm

10 g***

0.4 mm

SM25-
4A 1
SH25-
4A

255 mm

58 mm

83 mm

400 mm

8 g****

0.4 mm

SM25-5
/
SH25-5

35 mm

108 mm

158 mm

100 mm

11 g*****

0.3 mm

SM25-5
/
SH25-5

55 mm

108 mm

108 mm

100 mm

10 g*****

0.3 mm

SM25-5
/
SH25-5

80 mm

108 mm

108 mm

100 mm

11 g*****

0.3 mm

SM25-5
/
SH25-5

100 mm

83 mm

108 mm

100 mm

12 g*****

0.3 mm

* For example, use part number M-5000-3592 (20 mm long x M3 stainless steel extension)

** Representative test results for these configurations is shown in SH25 stylus holder range metrology performance

*** This excludes the mass of the 20 mm extension

**xx This excludes the mass of the 50 mm extension

*xxxx This includes the crank down extension mass
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L mmmmewsssteecom
SP25M sty Bus performance guide Bines

1SO 10360-2 test

Span (um)

SM25-4 SM25-5
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SS - stainless steel, CER - ceramic, GF - carbon fibre

ISO 10360-2 test - straight sty li

Scanning module Effective stylus reach Actual M3 stylus used: Radius error
Length / tip @/ stem material
SM25-1 21 mm 21 mm/ @4 mm/SS -0.09 um 0.15 um 0.6 um
SM25-1 50 mm 50 mm /@5 mm / CER -0.09 ym 0.11 uym 0.4 ym
SM25-2 51 mm 21 mm/ @4 mm/SS -0.4 ym 0.15 um 0.6 ym
SM25-2 105 mm 75 mm / @6 mm / GF -0.26 ym 0.13 uym 0.5 um
SM25-3 121 mm 21 mm/ @4 mm/SS -0.44 ym 0.14 ym 0.5 um
SM25-3 200 mm 100 mm / @6 mm / GF -0.19 um 0.24 ym 0.9 uym
SM25-4 221 mm 21 mm/ @5 mm/SS 0.1 um 0.34 pm 1.3 ym
SM25-4 400 mm 200 mm / @8 mm / GF 0.4 ym 0.42 ym 1.8 ym
SM25-5 21 mm 21 mm/ @4 mm/SS -0.4 ym 0.12 ym 0.5 uym
SM25-5 105 mm 100 mm /@5 mm / CF -0.37 ym 0.20 pm | 0.68 ym
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Length / tip @ / stem material
(mounted to crank centre)
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Radius error

SM25-1 25 mm 'down’ 28 mm 'out' 21 mm/ @4 mm/SS 0.1 um 0.48 ym | 1.9 um
SM25-1 25 mm 'down’ 57.5 mm 'out' 50 mm /@5 mm / CER -0.04 ym 0.56 um | 2.7 pm
SM25-1 55 mm ‘down' 28 mm ‘out' 21 mm/ 34 mm/SS 0.15 uym 021 um | 1pum

SM25-1 55 mm ‘down' 57.5 mm ‘out' 50 mm /@5 mm / CER 0.03 um 0.34 ym | 2pum

SM25-2 55 mm ‘down' 28 mm ‘out’ 21 mm/ @34 mm/SS 0.54 ym 0.38 um | 1.3 ym
SM25-2 55 mm 'down’' 57.5 mm ‘out’ 50 mm /@5 mm/ CER 0.19 um 0.61um | 2.3 pm
SM25-2 55 mm ‘down' 83 mm ‘out’ 75 mm/ @6 mm/GF 0.07 um 0.53 um | 1.7 pm
SM25-2 85 mm 'down' 28 mm 'out’ 21 mm/ @4 mm/SS 0.35 um 0.34 uym | 1.5um
SM25-2 85 mm ‘down' 57.5 mm ‘out' 50 mm /@5 mm / CER 0.05 uym 0.23 um | 1.2 ym
SM25-2 85 mm 'down’' 83 mm ‘out' 75 mm/ @6 mm/GF 0.09 pm 0.25pum | 0.9 um
SM25-3 105 mm 'down' 28 mm 'out' 21 mm/ @34 mm/SS 0.3 uym 0.41pum | 1.5 pm
SM25-3 105 mm 'down' 57.5 mm ‘out' 50 mm /@5 mm / CER -0.23 pm 0.31um | 1.2 um
SM25-3 105 mm 'down' 83 mm 'out’ 75 mm /@6 mm / GF 0.66 um 056 um | 2pum

SM25-3 125 mm 'down' 28 mm 'out’ 21 mm/ @34 mm/SS 0.14 ym 028 um | 1pum

SM25-3 125 mm 'down’' 57.5 mm ‘out’ 50 mm /@5 mm / CER 0.12 pm 0.16 ym | 0.7 um
SM25-3 125 mm 'down' 83 mm 'out’ 75 mm / @6 mm / GF 0Opm 0.22 ym | 0.8 ym
SM25-3 155 mm 'down' 28 mm ‘out' 21 mm/ @4 mm/SS 0.28 um 0.25um | 0.9 ym
SM25-3 155 mm 'down' 57.5 mm ‘out' 50 mm /@5 mm/CER 0.06 um 0.15um | 0.5 um
SM25-3 155 mm 'down' 83 mm 'out’ 75 mm / @6 mm / GF 0.04 ym 0.1um | 0.4 pum
SM25-4 205 mm 'down’ 28 mm ‘out' 21 mm/ @4 mm/SS 0.01 pm 0.24 um | 0.9 pm
SM25-4 205 mm 'down' 57.5 mm 'out' 50 mm /@5 mm / CER 0.19 ym 021 um | 1pum

SM25-4 205 mm 'down’ 83 mm 'out’ 75 mm/ @6 mm/ GF -0.11 ym 0.28 um | 1.1 pm
SM25-4 225 mm 'down’ 28 mm 'out’ 21 mm/ @4 mm/SS 0.01 uym 0.21 um | 1.2 ym
SM25-4 225 mm 'down’ 57.5 mm ‘out’ 50 mm /@5 mm/CER 0.18 um 029 um | 1.1 uym
SM25-4 225 mm 'down’ 83 mm ‘out' 75 mm/ @6 mm/GF 0.05 um 0.3um | 1.3 um
SM25-4 255 mm 'down’ 28 mm 'out’ 21 mm/ 34 mm/SS -0.07 ym 025um | 1pum

SM25-4 255 mm 'down’ 57.5 mm ‘out’ 50 mm /@5 mm / CER 0.1 um 0.34 um | 1.1 pm
SM25-4 255 mm 'down’ 83 mm 'out’ 75 mm /@6 mm/ GF -0.1 ym 0.21 um | 0.9 ym
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Test setup criteria

l=siisiies - Renishaw UK

SiEEsel | Renishaw's M3 stylus range

U3 =0.48 um + L/ 1000
specification

Renishaw's UCC2

controller
Probe Renishaw's third order polynomial calibration method

calibration

brizhilisis - Harmonic simple cut off order = 60 UPR (undulations per revolution)
used

Atz @25 mm (nom) calibration sphere (for the ISO 10360 Part 2 / Part 4 tests)
used @50 mm (nom) ring gauge (for the ring gauge scan tests)

Slecilnile 5 mm/s (for the ISO 10360 Part 4 and ring gauge scan tests)
speed
Touch 5 mm/s (for the ISO 10360 Part 2 tests)
speed

=zl coit | 1 mm/s (for the ISO 10360 Part 2 tests)
speed

: olS ol
= ==
2 =z = :

Bi- The effect of probe misalignment and contact friction will result in radius changes with scanning direction if a suitable

ollisleiieonzll - calibration procedure is not used.

scans Mechanical hysteresis within a probe mechanism is best demonstrated by a bi-directional scan.
Therefore, Renishaw have decided to take the high integrity approach of quoting ring gauge metrology using bi-directional
scan data to demonstrate the performance of the Renishaw probe and calibration method.
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ISO 10360-4 test

Fi Il tered MPEyy (60 UPR pum)
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SS - stainless steel, CER - ceramic, GF - carbon fibre

ISO 10360-4 test - straight sty i

Scanning Effective Actual M3 stylus | ISO MPEty | SO MPETHN ISO Diff |[ISO Diff data | Stylus tip

module | stylus reach used: data raw data filtered data raw filtered deflection
Length / tip @/
stem material

SM25-1 21 mm 21 mm/ @4 mm/ 1.4 um 0.9 ym 0.8 ym 0.5 um 0.2 mm 1'07"
SS

SM25-1 50 mm 50 mm /@5 mm/ 1.5 um 0.7 ym 0.8 um 0.4 um 0.2 mm 1' 08"
CER

SM25-2 51 mm 21 mm/ @4 mm/ 1.5 um 0.9 ym 0.8 ym 0.5 um 0.2 mm 1'07"
SS

SM25-2 105 mm 75 mm /@6 mm/ 1.6 um 0.9 uym 0.9 ym 0.5 um 0.2 mm 1' 14"
GF

SM25-3 121 mm 21 mm/ @4 mm/ 1.9 um 1.1 um 1.0 ym 0.6 ym 0.2 mm 1'07"
SS

SM25-3 200 mm 100 mm / @6 mm / 3.2um 1.6 pm 2.1 um 1.0 ym 0.2 mm 1'16"
GF

SM25-4 221 mm 21 mm/ @5 mm/ 2.8 um 1.7 pm 1.5 um 0.9 um 0.2 mm 114"
SS

SM25-4 400 mm 200 mm / @8 mm / 6.4 ym 3.5 um 3.7 um 0.9 ym 0.2 mm 117
GF

SM25-5 21 mm 21 mm/ @4 mm/ 2.1 um 0.9 ym 1.1 um 0.5 ym 0.2 mm 1' 08"
SS

SM25-5 105 mm 100 mm / @5 mm / 2.8 ym 1.5 um 1.5 um 1.0 ym 0.2 mm 1'14"
CF
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ISO 10360-4 - cranked sty Hi

Scanning
module

Crank
configuration

Actual M3 stylus
used:
Length / tip @ /

stem material
(mounted to
crank centre)

ISO MPEThy
data raw

ISO MPE TN
data filtered

ISO Diff

ISO Diff

Stylus tip
dataraw | datafiltered | deflection

SM25-1 | 25 mm 'down'28 | 21 mm /@4 mm/ 3.1 um 2.4 ym 1.7 ym 1.2 um 0.2 mm 111"
mm ‘out’ SS
SM25-1 | 55 mm 'down'28 | 21 mm/ @4 mm/ 4.8 ym 1.4 ym 24 um 0.8 ym 0.2 mm 1'09"
mm ‘out’ SS
SM25-2 | 55 mm 'down'28 | 21 mm/ @4 mm/ 2.5 um 2 um 1.5 um 1.3 um 0.2 mm 1' 09"
mm ‘out’ SS
SM25-2 | 85 mm 'down'28 | 21 mm /@4 mm/ 2.8 ym 1.6 ym 1.7 ym 1um 0.2 mm 1'08"
mm ‘out’ SS
SM25-3 105 mm ‘down’ | 21 mm/@4 mm/ 1.8 um 1.2 pm 1.2 ym 0.8 ym 0.2 mm 112"
28 mm 'out’ SS
SM25-3 105 mm 'down' | 50 mm /&5 mm/ 2.3 um 1.7 ym 1.3 um 1um 0.2 mm 112"
57.5 mm ‘out' CER
SM25-3 125 mm‘down’ | 21 mm/@4 mm/ 2.1 um 1.3 pm 1.2 ym 0.8 ym 0.2 mm 112"
28 mm 'out' SS
SM25-3 125 mm 'down’ | 50 mm /&5 mm/ 2.2 um 1.2 ym 1.3 um 0.7 ym 0.2 mm 111"
57.5 mm ‘out’ CER
SM25-3 155 mm‘down’ | 21 mm/@4 mm/ 2.7 ym 1.4 pm 1.9 ym 1.2 ym 0.35 mm 1'16"
28mm ‘out' SS
SM25-3 155 mm 'down’ | 50 mm /&5 mm/ 2.6 ym 1.7 ym 1.7 ym 1.1 um 0.35 mm 1'16"
57.5 mm ‘out’ CER
SM25-4 205 mm ‘'down’ | 21 mm/@4 mm/ 3um 2.2 um 1.7 ym 1.3 ym 0.2 mm 111
28 mm 'out’ SS
SM25-4 205 mm ‘down" | 50 mm /@5 mm/ 2.6 ym 1.7 ym 1.8 um 1.2 um 0.2 mm 117"
57.5 mm ‘out’ CER
SM25-4 225 mm‘'down’ | 21 mm/@4 mm/ 3.2um 2.6 ym 2.0 ym 1.9 ym 0.2 mm 1'16"
28 mm ‘out’ SS
SM25-4 225 mm ‘down" | 50 mm /@5 mm/ 4.6 um 3.8 um 3.5um 3.2um 0.2 mm 1'25"
57.5 mm ‘out’ CER
SM25-4 255 mm 'down’ | 21 mm/@4 mm/ 5um 4.1 pym 3um 2.6 ym 0.2 mm 110"
28 mm ‘out' SS
SM25-4 255 mm ‘down’ | 50 mm /@5 mm/ 8.3 um 5pum 4.9 um 2.7 ym 0.2 mm 1'10"
57.5 mm 'out' CER
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Test setup criteria

1l=siisiies - Renishaw UK

Sl Renishaw's M3 stylus range

U3 =0.48 um + L/ 1000
specification

Renishaw's UCC2

controller
Probe Renishaw's third order polynomial calibration method

calibration

brizhiliisis - Harmonic simple cut off order = 60 UPR (undulations per revolution)
used

Atz @25 mm (nom) calibration sphere (for the ISO 10360 Part 2 / Part 4 tests)
used @50 mm (nom) ring gauge (for the ring gauge scan tests)

Sleciiiles - 5 mm/s (for the ISO 10360 Part 4 and ring gauge scan tests)
speed
Touch 5 mm/s (for the ISO 10360 Part 2 tests)
speed

=l coit - 1 mm/s (for the ISO 10360 Part 2 tests)
speed

: olS ol
= ==
2 =z = :

Bi- The effect of probe misalignment and contact friction will result in radius changes with scanning direction if a suitable

ollisleitenzll - calibration procedure is not used.

scans Mechanical hysteresis within a probe mechanism is best demonstrated by a bi-directional scan.
Therefore, Renishaw have decided to take the high integrity approach of quoting ring gauge metrology using bi-directional
scan data to demonstrate the performance of the Renishaw probe and calibration method.
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Bi-directional ring gauge

Filtered span (60 UPR pum)

SM25-3

SM25-4
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SS - stainless steel, CER - ceramic, GF - carbon fibre

Bi-directionall ring gauge scan test - straight sty i

Scanning Effective Actual M3 stylus |RMS data| RMS data SPAN SPAN data Stylus tip Raw
module stylus reach used: filtered data raw filtered deflection data pts
Length / tip @/ stem
(EWCE
SM25-1 21 mm 21 mm/ @4 mm/SS| 0.23 um 0.19 ym 1.5 um 0.9 ym 0.35 mm 2857
SM25-1 50 mm 50 mm / @5 mm/ 0.24 ym 0.17 ym 1.5 um 0.9 um 0.2 mm 2794
CER
SM25-2 51 mm 21 mm/ @4 mm/SS| 0.24 ym 0.21 ym 1.6 um 1.2 um 0.2 mm 2858
SM25-2 105 mm 75mm/ @6 mm/GF | 0.24 ym 0.18 ym 2.0um 1.1 um 0.2 mm 2609
SM25-3 121 mm 21 mm/ @4 mm/SS| 0.38 um 0.20 ym 2.2 um 1.3 um 0.2 mm 2857
SM25-3 200 mm 100 mm /@6 mm/ | 0.38 um 0.27 ym 4.1 pm 1.7 ym 0.2 mm 2484
GF
SM25-4 221 mm 21 mm/@5mm/SS| 0.40 um 0.30 pm 3.0 um 1.7 um 0.2 mm 2462
SM25-4 400 mm 200 mm /@8 mm/ | 0.80 um 0.50 ym 5.7 ym 2.7 ym 0.2 mm 2388
GF
SM25-5 21 mm 21 mm /@4 mm/SS | 0.21 um 0.18 um 2.1 um 1.0 um 0.2 mm 2831
SM25-5 105 mm 100 mm/@5mm/ | 0.48 ym 0.28 pm 4.2 um 1.6 um 0.2 mm 2643
CF

Bi-directionall ring gauge scan test - cranked sty i

Scanning Crank Actual M3 stylus RMS RMS data SPAN SPAN data Stylus tip Raw data
module configuration used: data raw filtered data raw filtered deflection points
Length / tip @ /

stem material
(mounted to crank

centre)
SM25-1 25 mm 'down' 28 |21 mm /@4 mm/SS| 0.26 pm 0.19 ym 1.9 um 0.9 ym 0.2 mm 2858
mm ‘out'
SM25-1 25 mm 'down’ 50mm/@5mm/ | 0.62 um 0.56 pm 6 um 3.2 um 0.2 mm 2794
57.5 mm 'out’ CER
SM25-1 55 mm ‘down’' 28 |21 mm/ @4 mm/SS| 0.28 uym 0.16 pm 3 um 1um 0.2 mm 2868
mm ‘out'
SM25-1 55 mm 'down’ 50mm/@5mm/ | 0.36 um 0.24 ym 4.9 ym 1.6 um 0.2 mm 2796
57.5 mm 'out’ CER
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Scanning

module

Crank
configuration

Actual M3 stylus

used:
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Stylus tip
deflection

Raw data
points

centre)

SM25-2 55 mm'down'28 | 21 mm/@4 mm/ 0.6 ym 0.56 um 3.1 um 2.3 um 0.2 mm 2858
mm ‘out’ SS

SM25-2 |55 mm'down'57.5| 50 mm/@5mm/ | 0.33 um | 0.26 ym 2.8 um 1.5um 0.2 mm 2857
mm ‘out' CER

SM25-2 55mm'down'83 | 75mm/@6mm/ | 0.55um | 0.47 ym 4.1 um 24 um 0.35mm 2733
mm ‘out’ GF

SM25-2 85 mm 'down' 28 21mm/@4mm/ | 0.35um | 0.24 pm 4.5 pm 1.9 um 0.2 mm 2858
mm ‘out’ SS

SM25-2 |85 mm'down'57.5| 50 mm/@5mm/ | 0.45um | 0.36 um 3um 1.7 um 0.2 mm 2795
mm ‘out’ CER

SM25-2 85 mm 'down' 83 75mm/@6mm/ | 0.75 ym 0.6 um 6.1 um 3.6 um 0.2 mm 2734
mm ‘out’ GF

SM25-3 | 105 mm 'down'28 | 21 mm/@4 mm/ 0.4 ym 0.35 um 2.3 um 1.7 ym 0.2 mm 2858
mm ‘out’ SS

SM25-3 105 mm ‘down’ 50mm/@5mm/ | 0.44 ym 0.38 um 2.7 ym 1.8 um 0.2 mm 2858
57.5 mm 'out' CER

SM25-3 105 mm'down'83 | 75mm/@6mm/ | 0.42um | 0.36 pm 3um 1.8 ym 0.2 mm 2733
mm ‘out' GF

SM25-3 125 mm'down'28 | 21 mm/@4mm/ | 0.47 ym 0.42 ym 2.7 ym 1.8 um 0.2 mm 2856
mm ‘out’ SS

SM25-3 125 mm 'down’ 50mm/@5mm/ | 047 um | 0.35um 2.7 ym 1.8 um 0.2 mm 2856
57.5 mm 'out' CER

SM25-3 125 mm'down'83 | 75 mm/@6 mm/ | 0.55pum 0.46 pm 3.5um 2.1 um 0.35 mm 2732
mm ‘out’ GF

SM25-3 155 mm'down'28 | 21 mm/@4mm/ | 0.38 pm | 0.31 pm 2.6 um 1.5um 0.2 mm 2858
mm ‘out' SS

SM25-3 155 mm 'down’ 50mm/@5mm/ | 0.37 ym 0.27 ym 2.9 um 1.3 um 0.2 mm 2858
57.5 mm 'out’ CER

SM25-3 155 mm'down'83 | 75mm/@6mm/ | 1.01um | 0.69 pm 11.8 ym 3.5um 0.2 mm 2734
mm ‘out' GF
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SM25-4 205 mm'down'28 | 21 mm/@4 mm/ | 0.45um 0.38 um 2.6 ym 2 um 0.2 mm 1439
mm ‘out’ SS

SM25-4 205 mm 'down' 50mm/@5mm/ | 0.38 um | 0.26 pm 2.5um 1.5um 0.2 mm 1440
57.5 mm ‘out' CER

SM25-4 205 mm'down'83 | 75mm/@6mm/ | 0.51 ym 0.34 um 4.2 ym 2.2 um 0.2 mm 1376
mm ‘out’ GF

SM25-4 225 mm'down'28 | 21 mm/@4mm/ | 0.41pym | 0.32pum 2.7 ym 1.8 um 0.2 mm 1438
mm ‘out’ SS

SM25-4 225 mm 'down’ 50mm/@5mm/ | 0.42 ym 0.3 ym 2.6 ym 2.7 um 0.2 mm 1438
57.5 mm ‘out' CER

SM25-4 225 mm'down'83 | 75mm/@6mm/ | 0.65um | 0.48 uym 5.1 um 24 pum 0.35 mm 2731
mm ‘out’ GF

SM25-4 255 mm'down'28 | 21 mm/@4mm/ | 0.67 pm | 0.59 ym 3.6 um 2.5um 0.2 mm 2858
mm ‘out’ SS

SM25-4 255 mm 'down’ 50mm/@5mm/ | 0.69 uym 0.55 um 5.9 um 2.8 um 0.2 mm 2794
57.5 mm 'out' CER

SM25-4 255 mm'down'83 | 75mm/@6mm/ | 0.99 ym | 0.75pum 8.5 um 3.9um 0.2 mm 2730
mm ‘out' GF

Issued 10 2015

61


http://www.renishaw.com

RENISHAWE]

apply innovation™

SP25M user's guide

Test setup criteria

Renishaw UK
Styli (5= Renishaw's M3 stylus range

U3 =0.48 ym + L/ 1000
specmcatlon
Renishaw's UCC2
controller
Probe Renishaw's third order polynomial calibration method
calibration
brlizhiliisie - Harmonic simple cut off order = 60 UPR (undulations per revolution)
used
Atz @25 mm (nom) calibration sphere (for the ISO 10360 Part 2 / Part 4 tests)
used @50 mm (nom) ring gauge (for the ring gauge scan tests)
Slecliiales - 5 mm/s (for the ISO 10360 Part 4 and ring gauge scan tests)
speed
Touch 5 mm/s (for the ISO 10360 Part 2 tests)
speed
zizlelcoiit | 1 mm/s (for the ISO 10360 Part 2 tests)
speed

The effect of probe misalignment and contact friction will result in radius changes with scanning direction if a suitable
dlrectlonal calibration procedure is not used.
scans Mechanical hysteresis within a probe mechanism is best demonstrated by a bi-directional scan.
Therefore, Renishaw have decided to take the high integrity approach of quoting ring gauge metrology using bi-directional
scan data to demonstrate the performance of the Renishaw probe and calibration method.
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SH25 sty B us ho B der range metro B ogy performance

SH25-2A, SH25-3A and SH25-4A have distinct metrology advantages over SH25-2, SH25-3 and SH25-4 for any stylus arrangements
where the stylus holder is subjected to torsional load when using components like cranked styli or knuckle joints.

The standard range of SH25 stylus holders still have an advantage over the -A range of stylus holders when straight styli arrangements are
required.

The following tables compare typical metrology performance with the standard and -A range of SH25 stylus holders for both straight and
cranked stylus configurations.

Sk25-2 against StH25-2A - bi-directionall ring gauge scan test

Straight stylus perfromance - effective stylus reach 51 mm:

Stylus holder SPAN data raw SPAN data filtered Stylus tip deflection
SH25-2 1.6 um 1.2 um 0.2 mm
SH25-2A 1.5 um 1.1 um 0.2 mm

Cranked stylus performance - crank down distance 55 mm, crank out distance 83 mm:

Stylus holder SPAN data raw SPAN data filtered Stylus tip deflection

SH25-2 14.9 ym 59 um 0.35 mm
SH25-2A 4.1 ym 2.4 um 0.35 mm

SH25-3 against Si25-3A - bi-directionall ring gauge scan test

Straight stylus perfromance - effective stylus reach 121 mm:

Stylus holder SPAN data raw SPAN data filtered Stylus tip deflection

SH25-3 2.2 um 1.3 um 0.2 mm
SH25-3A 2.5um 1.7 ym 0.2 mm

Cranked stylus performance - crank down distance 125 mm, crank out distance 83 mm:

Stylus holder SPAN data raw SPAN data filtered Stylus tip deflection
SH25-3 11.8 ym 8.2 um 0.35 mm
SH25-3A 3.5um 21 um 0.35 mm
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SH25-4 against SH25-4A - bi-directionall ring gauge scan test

Straight stylus perfromance - effective stylus reach 221 mm:

Stylus holder SPAN data raw SPAN data filtered Stylus tip deflection
SH25-4 3.0 um 1.7 ym 0.2 mm
SH25-4A 3.5um 2.4 um 0.2 mm

Cranked styus performance - crank down distance 225 mm, crank out distance 83 mm:

Stylus holder SPAN data raw SPAN data filtered Stylus tip deflection
SH25-4 15.7 um 5.0 um 0.35mm
SH25-4A 5.1 um 2.4 um 0.35 mm

Test setup criteria

Renishaw UK
Si/EEEsel | Renishaw's M3 stylus range

MM U3 =0.48 um + L/ 1000
specification
MM

C
C Renishaw's UCC2

controller
Probe Renishaw's third order polynomial calibration method

calibration

brizhiliisis - Harmonic simple cut off order = 60 UPR (undulations per revolution)
used

Aldisicess | @25 mm (nom) calibration sphere (for the ISO 10360 Part 2 / Part 4 tests)
used @50 mm (nom) ring gauge (for the ring gauge scan tests)

Slecliiiles 5 mm/s (for the ISO 10360 Part 4 and ring gauge scan tests)
speed
Touch 5 mm/s (for the ISO 10360 Part 2 tests)
speed

=elecoit 1 mm/s (for the ISO 10360 Part 2 tests)
speed

Bi- The effect of probe misalignment and contact friction will result in radius changes with scanning direction if a suitable
sfigsleilelnizll - calibration procedure is not used.
scans Mechanical hysteresis within a probe mechanism is best demonstrated by a bi-directional scan.
Therefore, Renishaw have decided to take the high integrity approach of quoting ring gauge metrology using bi-directional
scan data to demonstrate the performance of the Renishaw probe and calibration method.
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| mewmmSmes
SP25M disc sty b1 carrying capabi ity

SP25M is compatible with disc styli when using the SM25-1, SM25-2, SM25-3 or SM25-4 scanning modules and their respective standard

stylus holders.

For SM25-1 and SM25-2, it is mandatory that a 20 mm long extension must be used between the respective stylus holder and disc stylus

unless the disc has an effective working length of 20 mm or more.

SP25M - SH25-#

Module / stylus holder SM25-1/| SM25-2 /| SM25-3/ SM25-4 /

SH25-1 | SH25-2 | SH25-3 SH25-4
Effective stylus reach 20 mm 50 mm | 100 mm to 150 mm | 200 mm to 250 mm
(by using these extensions * between the stylus holder and the disc) | (20 mm) | (20 mm) | (O mm to 50 mm) (0 mm to 50 mm)
Maximum permissible disc stylus length vs mass 20 mm 20 mm 0mm (13 g) 0 mm (11 g)

(9 g***) (6 g***) 20 mm (12 g***)** 20 mm (10 g***)

50 mm (11 g**++) 50 mm (8 g****)

Maximum operating stylus tip deflection for above in any orientaton | 0.4mm | 0.4 mm | 0.4 mm 0.4 mm

* For example, use part number M-5000-3592 (20 mm long x M3 stainless steel extension)

** Representative test results for these configurations is shown in the tables in Disc stylus performance

*** This excludes the mass of the 20 mm extension

***x This excludes the mass of the 50 mm extension

SP25M - Si25-#A

Module / stylus holder SM25-2 / SM25-3/ SM25-4 /
SH25-2A SH25-3A SH25-4A

Effective stylus reach 50 mm 100 mm to 150 mm | 100 mm to 150 mm
(by using these extensions * between the stylus holder and the disc) (20 mm) (0 mm to 50 mm) (0 mm to 50 mm)
Maximum permissible disc stylus length vs mass 20 mm (6 g***) | O mm (13 g) 0mm (11 g)

20 mm (12 gr+*)** 20 mm (10 g***)

50 mm (11 g***+*) 50 mm (8 g****)
Maximum operating stylus tip deflection for above in any orientation 0.4 mm 0.4 mm 0.4 mm

* For example, use part number M-5000-3592 (20 mm long x M3 stainless steel extension)

** Representative test results for these configurations is shown in the tables in Disc stylus performance

*** This excludes the mass of the 20 mm extension

**** This excludes the mass of the 50 mm extension
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Disc sty Bus performance

SS - stainless steel, CER - ceramic

Bi-directional ring gauge scan test

Scanning Effective stylus |Actual disc RMS data [RMS data SPAN data |SPAN data | Stylus tip

module reach stylus used: raw filtered deflection

(PH10 axis Diameter /

position) material

SM25-3 (A0) 100 mm @30 mm/CER 0.52uym |0.5pum 29pum 2.4 um 0.2 mm 1244
SM25-3 (A0) 120 mm* @35 mm/SS 0.5 ym 0.3 ym 3.7 ym 2.3 pym 0.2 mm 885
SM25-3 (A0) 120 mm* @35 mm/SS 0.4 ym 0.3 ym 2.6 um 1.8 ym 0.2 mm 896
SM25-3 (A0) 150 mm** @30 mm/CER 0.53um |0.48 um 3.6 um 2.5um 0.2 mm 1244
SM25-4 (A0) 200 mm @30 mm/CER 0.77 ym  |0.72 um 4.5 uym 3.5um 0.2 mm 1244
SM25-4 (A0) 250 mm** @30 mm/CER 0.77 ym  |0.68 um 4.2 um 3.1 um 0.2 mm 1243

* including the 20 mm extensions
** including the 50 mm extension

Renishaw has developed a lightweight 30 mm diameter disc stylus (A-5003-7098) that will enable two-dimensional scanning with SM25-1 /
2 scanning modules. Alternatively a 12 mm diameter disc stylus (A-5000-3615) is available that can be used with SM25-1/ 2.
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Test setup criteria

Renishaw UK
Styli (5= Renishaw's M3 stylus range

U3 =0.48 ym + L/ 1000
specmcatlon
Renishaw's UCC2
controller
Probe Renishaw's third order polynomial calibration method
calibration
brlizhiliisie - Harmonic simple cut off order = 60 UPR (undulations per revolution)
used
Atz @25 mm (nom) calibration sphere (for the ISO 10360 Part 2 / Part 4 tests)
used @50 mm (nom) ring gauge (for the ring gauge scan tests)
Slecliiales - 5 mm/s (for the ISO 10360 Part 4 and ring gauge scan tests)
speed
Touch 5 mm/s (for the ISO 10360 Part 2 tests)
speed
zizlelcoiit | 1 mm/s (for the ISO 10360 Part 2 tests)
speed

The effect of probe misalignment and contact friction will result in radius changes with scanning direction if a suitable
dlrectlonal calibration procedure is not used.
scans Mechanical hysteresis within a probe mechanism is best demonstrated by a bi-directional scan.
Therefore, Renishaw have decided to take the high integrity approach of quoting ring gauge metrology using bi-directional
scan data to demonstrate the performance of the Renishaw probe and calibration method.
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Extensions

The SP25M can be used with the PEM25 (25 mm), PEM1 (50 mm) and PEM2 (100 mm) autojoint to autojoint extension bars to extend the
effective probe reach.

/. CAUTION: SP25M cannot be used with the PEM3 (200 mm).
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SP25M maintenance

The SP25M probe, SM25 scanning modules and SH25 stylus holders have no user serviceable parts. In the event of a problem, contact
your local Renishaw supplier for assistance.

Following the simple maintenance procedures below will help to prolong the operation life and continued high performance of the system.
The user should determine the frequency of inspection and maintenance according to the conditions of use.

/\ CAUTION: Always adhere to the general safety recommendations in this document. Failure to do so could adversely affect the
performance of the probe system and / or lead to personal injury.

SP25M probe system components

The external surfaces of all system components should be cleaned with a soft, lint free cloth. All parts must always be kept dry.

The kinematic coupling mechanisms incorporated throughout the system have a precision ball and V-groove seating, electrical contacts
and permanent magnets. It is recommended that all these features are cleaned before first use and then at intervals after 500 tool changes.

A cleaning kit for the above components is available from your local Renishaw supplier (part number: A-1085-0016). With clean hands, tear
off a small amount of yellow tack, shape in to a ball and press on to each feature in turn to remove debiris.

The optical windows that feature as part of the probe and module assemblies should be carefully cleaned using the yellow tack supplied in
the cleaning kit (part number: A-1085-0016). The optical windows are made of glass and should be cleaned with care to avoid damage or
personal injury.

All probe system components that are not being used and are not stored in the rack should be kept in their original transportation packaging
boxes.

FCR25 and FCR25 TC flexib Be change racks

The ports, lids and outer surfaces of the FCR25 racks should be periodically cleaned using a soft, lint free cloth to prevent the contamination
of the probe system components. A port replacement kit is available if required (FCR25: A-5036-0049, FCR25 TC: A-2237-0050).

Styli

Stylus balls, threads and mating faces should be cleaned using a proprietary cleaning cloth or solvent. Stylus balls should be regularly
inspected for damage or pick-up of component material.
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SP25M appendix 1 - Internationa ll safety recommendations
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BG - O6wm npenopbkn no beszonacHocT

BG: O6wu npenopbKu no 6esonacHocT

& BHUMAHME: Npeau pazonakoBaHe 1 MOHTUpaHe Ha NpobHuKoBaTa cuctema SP25M, notpebutenaTt Tpsabea BHMMaTenHo aa
npoyeTe MHCTPyKUMMTE No 6e3onacHOCT NO-A0MYy M Aa rapaHTupa, Ye Te e ce cnasBaT npe3 LiAnoTo Bpeme OT BCUYKM onepaTtopy,
13Mon3BaLLm npobHukoBaTa cuctema. Ynorpebara Ha opraHu 3a ynpaBrieHve Unm HacTporika, Ui U3MbITHEHNETO Ha NPoLEeaypu,
pasnuyHn OT TyK MOCOYEHUTE, MOXe Aa OOBeAe A0 eKCro3nLMSA Ha ONacHO MHAPaYepBEHO U3MTbYBaHE.

Onepatopute TpsibBa Aa ca obyyeHu B ynoTpebaTa u npunaraHeTo Ha npobHukoBaTa cuctemata SP25M v npuapyxasawmTe s
NPOAYKTU, KbM KOUTO CE MOHTMPa MallvHaTa npeaw Aa Morat ia paboTaT ¢ Ta3u MallmHa.

n 3ABEJEXKA: No-gony ca HanpaeeHy npenpaTtkv kKbM pyHKLMK, kouTo ca o6o3Hayenu c [1] [f] [¢] B cneaBawumTe nnoctpaumm.
Mons, yBepeTe ce Ye ScHO pasbuparte BCMYKM CbBETY 3a 6e3aonacHocT. [penopbyBa ce 3ano3BaHe C KOMMNOHEHTUTE Ha cucTemara
SP25M no nokasaHus B CrieABalLMTe pas3feny HauvH:

e [lpernea Ha KOMMNOHEHTUTE Ha cucTemara

e (Cxema Ha KOMMOHEHTUTE Ha NPoBHMKOBaTa cuctema

e (Cxema Ha rbBkaBaTa 3a cMsaHa ctonka FCR25

e (Cxema Ha rbBkaBaTa 3a cMsiHa cToka FCR25 TC

MpoGHukoBaTa cuctema SP25M Ma MexaHnYHa 3aluyTa OT U3nn3aHe U3BbH PaBGoTHMSA Xo[, OCUrypeHa no oc +Z B NpobHMKa oT
HeroABWKEH KpaeH 13krousaTen ¢ 6ydep. ToraBa KOHTpPOSIHATa cMCTeMa Ha MalumHaTa Le TpAGBa Aa MOXe [a Crpe HelHOTo
[BWXKEHWE, B Ta3n OC Ha NPoGHUKa, Npeav Aa 6bae OOCTUrHAT orpaHuynTens. AKo ToBa He e Taka, NoTpebuTenar Tpabea aa Hocu
npeanasHy cpeacTea 3a oumTe Mo Bpeme Ha paboTa B criyyait Ha cHyrnBaHe Ha OCTPUETO.

TpsabBa ga ce BHMMaBa, 3a Aa ce rapaHTvpa, Ye onTUYHUTE NPo30pLmM (0B03HaYeHN C [¢]), Pa3nonoXKeHN KakTo Ha TAMOTO, Taka 1 Ha
MOZyNna, He ce NoBpexaaT, Tbil kKaTo Te ca M3paboTeHM OT CTHKIO U MoraT Ja Npean3BuKaT TpaBMa.

,& BHUMAHME: B Hsikon KOMNOHEHTU Ha cuctemaTta SP25M 1 cBbp3aHuTe C Hest MPOAYKTY ca M3MOM3BaHU NOCTOSHHU MarHUTU. BaxkHo
€ Te Ja ce NasaT OT eNeMeHTH, KoMTo buxa Mornu ga 6bAaTt 3acerHaTi OT MarHWTHW NMorneTa, Hanp. — CUCTEMM 3a 3anaMeTsiBaHe Ha
OaHHW, BOAa4uum, YaCoBHULM U Ap.

be3onacHOCT Ha cBeTogMOAUTE

KopnycbT Ha SP25M cbabpika BrpageHn MowHy LED natouHnum (o6o3Hadenu ¢ [1]), Kouto nanbysaTt HeBmaMMa MHpavepBeHa
pagmaums. Tean n3ToYHMLM ca OTKPUTH, KOraTo He e 3axBaHat moayn SM25-# nnm TM25-20.

OTcTpaHaBaHeTo Ha MoAyra NpekbeBa [iBa Habopa OT B3aUMHO CBbp3aHu NPEBKIoYBaTENHM KOHTakTa (06o3HaveHu ¢ [f]), 3a na 6bae
aBTOMaTMYHO M3KIOYEHO 3axpaHBaHeTo kbM LED v ga ce rapaHTupa 6e3onacHoctTa Ha notpebutens.

KoHTakTuTe Ha npeBkItoYBaTens TpsibBa 4a ce NpoBepsiBaT Npe3 peloBHU UHTEPBANU, 3a Aa Ce rapaHTupa, Ye ca YncTu u 6e3
3aMbpCUTENI Ha Bb3ayxa KaTo npax, OTIOMKM Ui CTRYXXKU. [py Marko BeposiTHM 06CTOSITENCTBa TakoBa 3aMbpcsiBaHe 61 Morrio Aa
MPUYMHK KbCO CbeAMHEHWE Ha NMHOBETE 1 [a YBENWYM p1cka OT NoAaBaHe Ha 3axpaHBaHe KbM cBeToamoauTe 6e3 npukadeH mogyn. [a He
ce CBbp3BaT NPOBOAMMY MPEAMETY KbM UMM MeXAy KOHTakTuTe. [la ce cnassaT UHCTPYKUMUTE 3a NMOYMCTBaHe B pa3fen 3a Nnofapbkka.

Mpeaun npoBepka Aa ce cBans BuHarK kopnycbT Ha SP25M ot rmaBaTa Ha npobHuka.

B Cﬂy‘-laVI Ha Cepro3Ha noespena unmn paskbCcBaHe Ha 4acTt OT Kopnyca Ha SP25M vnun BbHLWHUS KOXYX Ha MoAyra 3a CKaHupaHe, U3Kn4veTe

Issued 10 2015 71


http://derby:8073/cmmsupport/knowledgebase-ren-only/en/11378.aspx
http://derby:8073/cmmsupport/knowledgebase-ren-only/en/11379.aspx
http://derby:8073/cmmsupport/knowledgebase-ren-only/en/11380.aspx
http://derby:8073/cmmsupport/knowledgebase-ren-only/en/11381.aspx
http://www.renishaw.com

RENISHAWE]

apply innovation™

SP25M user's guide

BEOHAIA 3axpaHBaLLms U3TOYHUK, CBaneTe 1 He ONUTBanTe [a 13nona3eaTe NoOBTOPHO AeTannunte 1 ce CBbpXeTe C Ballus AOCTaBYMK 3a
CbBeT.

nn IOCTpaynn 3a besonacHocT
Tesn gnarpamu nokassat yHKUMKU, KOUTO ca 03HayeHn ¢ [T] [f] [¢], n kouTo ca cnomeHaTy B Te3n Npenopbky 3a 6€30MacHOCT.
Kopnyc Ha npo6Huka SP25M

Morneg ot Kpasd, Nnokaseall KnHeMaTu4yHaTa Bpb3ka C Moayna

KnHematnyHa Bpb3ka Ha SP25M ¢ mogyna
Mopaynu 3a ckaHupaHe SM25

Morneg ot Kpas, NokasBall, KWnHeMaTnyHaTa Bpb3Kka C Koprnyca

KnHemaTnyHa Bpb3ka Ha SP25M ¢ kopnyca
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CZ - Obecna bezpecnostni doporuceni

CZ: Obecna bezpecnostni doporuceni

/I UPOZORNENI: Ped vybalenim a instalaci skenovaciho systému SP25M by si mé&| uzivatel pozomé predist nize uvedené
bezpecnostni pokyny a zajistit, aby je vSechny osoby pouzivajici skenovaci systém neustale dodrzovaly. Pfi pouziti jinych ovladacich
prvku €i jinych nastaveni nebo pfi provadéni jinych postupl nez téch, které jsou zde uvedeny, mizete byt vystaveni nebezpe¢nému
infraCervenému zareni.

Nez bude moci obsluha zagit pracovat se strojem, ke kterému je pfipojen skenovaci systém SP25M, je nutné, aby byla vyskolena v
oblasti pouzivani tohoto systému a doplfiujicich produktl v souvislosti s danym strojem.

n POZNAMKA: Odkazy v nasledujicim textu se vztahuiji k prvkiim oznagenym znackami [1] [1] [¢] na obrazcich dole. Ujistéte se, Ze véem
bezpecnostnim pokynim zcela rozumite. Doporuéujeme seznamit se se soucastmi systému SP25M, které jsou znazornény v téchto
Castech:

Prehled soucasti systému

Schéma soucasti snimaciho systému

Schéma flexibilniho vyméniku FCR25

Schéma flexibilniho vyméniku FCR25 TC

Snimaci systém SP25M obsahuje mechanickou ochranu pfed nadmémym zdvihem, ktera je v ose +Z tvofena pevnou zarézkou. Ridici
systém stroje proto musi byt schopen pred dosaZenim zarazky zastavit svljj pohyb ve sméru osy sondy. V opacném pripadé musi
uzivatel béhem provozu pouzivat ochranu zraku pro pfipad zlomeni doteku.

Pozornost by méla byt vénovana také tomu, zda nejsou poSkozena opticka okénka (oznacena znackou [¢]) umisténa na hlavni ¢astii na
modulu. Tato okénka jsou vyrobena ze skla a mohla by byt pFi€inou zranéni.

& UPOZORNENI: V né&kterych sougastech systému SP25M a piidruzenych produktd jsou pouZity permanentni magnety. Je nutné je
uchovavat mimo dosah pfedmeétu, na které by mohlo nepfiznivé plsobit magnetické pole, jako jsou napfiklad systémy pro ukladani
dat, kardiostimulatory, hodinky atd.

LED kontro Bka
V télese SP25M jsou integrovany zdroje LED s vysokou intenzitou (oznacené znackou [t]), které vysilaji neviditelné infratervené zareni. Tyto
zdroje jsou odkryty v pfipadé, ze neni pfipojen modul SM25-# nebo modul TM25-20.

Pfi odebrani modulu dojde k preruseni dvou sad ochrannych kontaktt vypinace (oznac¢eny znackou [1]) a tim k automatickému odpojeni
napajeni zafizeni LED a zajisténi bezpecnosti uzivatelu.

Pravidelnou prohlidkou a kontrolou ochrannych kontaktt by mélo byt zji$téno, zda jsou Cisté a zda neobsahuji vzduchem prenasené
necistoty, jako je napfiklad prach nebo tfisky odletujici pfi obrabéni. Za urcitych, malo pravdépodobnych okolnosti by takové znecisténi mohlo
mezi koliky zpUsobit zkrat a tim by doSlo ke zvySeni rizika, Ze bude zafizeni LED napajeno, i kdyZ nebude pfipojen Zadny modul. Ke
kontakttim nikdy nepfipojujte vodivé pfedméty. Postupuijte podle navodu na Cisténi v kapitole o tudrzbé.

Pfed kontrolou vZdy demontuijte t&lo SP25M ze snimaci hlavice.

V piipadé poskozeni nebo natrzeni jakékoliv &asti vnéjsiho obalu télesa SP25M nebo skenovaciho modulu, OKAMZITE odpojte napajeci
zdroj, poSkozeny dil demontujte a zajistéte, ze nebude dale pouzivan. Déale kontaktujte vaSeho dodavatele.
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Obrazky tykajici se bezpecnosti
Tato schématicka znazornéni ukazuji prvky, oznacené [t] [1] [¢], na které jsou uvedeny odkazy v téchto bezpecnostnich doporucenich.

Téleso sondy SP25M

Pohled na koncovou ¢ast znazorriujici kinematicky spoj s modulem

Kinematicky spoj s modulem systému SP25M

Skenovaci moduly SP25M

Pohled na koncovou ¢ast znazoriujici kinematicky spoj s t€lesem

Kinematicky spoj s télesem systému SP25M
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DA - Genere I Be sikieriedsanbefa B inger

DA: Genere I Be sikkeriedsanbefa B inger

& FORSIGTIG! Fgr udpakning og installation af SP25M-probesystemet skal brugeren omhyggeligt leese nedenstaende
sikkerhedsinstruktioner og sgrge for, at de altid bliver fulgt af alle, der betjener probesystemet. Brug af kontrolenheder,
justeringsenheder eller ydelsesprocedurer ud over dem, som er angivet heri, kan bevirke, at man udseettes for farlig infrared straling.

Operatarerne skal vaere uddannet i brugen og anvendelsen af SP25M-probesystemet og de medfelgende produkter i forbindelsen
med den maskine, det er monteret pa, for de far tilladelse til at betiene maskinen.

n BEMARK: Nedenfor henvises der til funktioner, der er angivet med [t] [{] [¢] pa illustrationerne nedenfor. Sgrg for, at du forstar alle
sikkerhedsinstruktionerne fuldstaendigt. Det anbefales at gare sig bekendt med SP25M-systemkomponenterne som vist i afsnittene:

e Qversigt over systemkomponenter

Skematisk diagram over probesystemets komponenter
Skematisk diagram over FCR25 fleksibelt rack
Skematisk diagram over FCR25 TC fleksibelt rack

SP25M-probesystemet er forsynet med mekanisk beskyttelse mod at beveege sig for langt i form af et fast endestop i probens +Z-
akseretning. Maskinens kontrolsystem skal derfor veere i stand til at stoppe maskinens bevaegelse, i denne akseretning for proben, for
endestoppet nas. Hvis dette ikke er tilfaeldet, skal brugeren veere ifgrt beskyttelsesbriller under betjeningen i tilfeelde af, at stylus
knaekker.

Pas pa, at de optiske vinduer (angivet med [¢]), der findes bade i enheden og modulet, ikke bliver beskadigede, da de er fremstillet af glas
og kan forarsage kveestelser.

& FORSIGTIG! Der anvendes permanente magneter i visse komponenter i SP25M-systemet og de tilhgrende produkter. Det er vigtigt
at holde dem pa afstand af komponenter, der kan pavirkes af magnetiske felter, f.eks. datalagringssystemer, pacemakere, ure osv.

LED sikkerhed

SP25M-enheden indeholder kraftige integrerede LED-kilder (angivet med [1]), der udsender usynlig infrargd straling. Disse kilder er fri, nar
SM25-# eller TM25-20-modulet ikke er monteret.

Fjernelse af modulet afbryder to szet lasekontakter (angivet med [1]), s& LED-streamforsyningen automatisk afbrydes, og brugeren er sikret.

Lasekontakterne skal med passende mellemrum undersages og kontrolleres, sa de er rene og fri for luftbaren kontaminering - f.eks. stav,
snavs eller metalspaner. Under useedvanlige omstaendigheder kan en sadan kontaminering forarsage kortslutning af stifterne og derved
@ge risikoen for, at LED'erne forsynes med strem, uden at der er et modul monteret. Forbind aldrig ledende genstande til eller mellem
kontakterne. Fglg rengeringsanvisningerne i vedligeholdelsesafsnittet.

Fer undersggelse skal SP25M-enheden altid fiernes fra probehovedet.
| tilfeelde af alvorlig skade p3a, eller brud pa, dele af SP25M-enheden eller scannemodulets ydre metaldele, skal man GJEBLIKKELIGT

afbryde stremforsyningen, fierne og ikke forsgge at genbruge delene, og kontakte leverandgren for hjeelp.

Sikkerhedsi B B ustrationer

Disse diagrammer viser funktioner, der er angivet med [t] [] [¢], som der henvises il i disse sikkerhedsanbefalinger.
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SP25M probeenhed

Afbildning set fra siden, der viser kinematisk forbindelse til modulet

SP25M kinematisk forbindelse til modulet
SM25-scanningsmodu B er

Afbildning set fra siden, der viser kinematisk forbindelse til enheden

SP25M kinematisk forbindelse til enheden
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DE - AN N gemeine Sicherheitsempfen B ungen

DE: AN B gemeine Sicherheitsempfen B ungen

/\ ACHTUNG: Vor dem Auspacken und Installieren des SP25M-Messtastersystems lesen sie bitte sorgfaltig die folgenden
Sicherheitshinweise und sorgen sie daflr, dass diese auch von allen Anwendern dieses Systems beachtet werden. Eine
anderweitige Benutzung der Steuerungen oder Einstellungen, oder das Anwenden anderer Verfahren als die hier beschriebenen kann
zum Austritt gefahrlicher Infrarotstrahlung fuhren.

Vor Bedienung der Maschine muss das Bedienungspersonal Giber Gebrauch und Anwendung des SP25M-Messtastersystems und
der zugehdrigen Produkte in Verbindung mit der damit ausgeristeten Maschine geschult werden.

n HINWEIS: Nachfolgend wird auf bestimmte, durch [t] [f] [¢] gekennzeichnete Eigenschaften in den Abbildungen unten verwiesen.
Achten Sie darauf, dass Sie sdmtliche Sicherheitshinweise richtig verstehen. Machen Sie sich mit dem System vertraut, wie in den
folgenden Abschnitten beschrieben:

e Systemkomponenten im Uberblick

e Schematische Darstellung der Systemkomponenten

e Schematische Darstellung des flexiblen FCR25 Wechselsystems

e Schematische Darstellung des flexiblen FCR25 TC Wechselsystems

Das SP25M Messtastersystem besitzt in der positiven Z-Achse einen mechanischen Uberlaufschutz in Form eines Endanschlags.
Die Maschinensteuerung muss deshalb in der Lage sein, die Maschinenbewegung in der Achse des Messtasters zum Halten zu
bringen, bevor der Endanschlag erreicht wird. Ist dies nicht der Fall, muss der Anwender beim Betrieb einen Augenschutz tragen, da
der Tastereinsatz brechen koénnte.

Achten Sie darauf, dass die optischen Fenster (gekennzeichnet durch [¢]) an der Tasteraufnahme und am Modul nicht beschadigt werden.
Sie sind aus Glas und kdnnen zu Verletzungen fihren.

,& ACHTUNG: In einigen Bauteilen des SP25M-Systems und einigen dazugehdrigen Produkten sind Permanentmagneten eingebaut.
Wichtig! Halten Sie diese von Geraten fern, die durch Magnetfelder beeintrachtigt werden kdnnen, wie z. B. Datenspeicher,
Herzschrittmacher, Uhren usw.

L_ED Sicferfeit

Im Sensorgehause des SP25M-Systems befinden sich eingeschlossene Hochleistungs-LEDs (gekennzeichnet durch [1]), welche
unsichtbares Infrarotlicht ausstrahlen. Die Strahlen kénnen austreten, wenn Modul SM25-# oder Modul TM25-20 nicht montiert sind.

Beim Entfernen des Moduls werden zwei Verriegelungskontakte (gekennzeichnet durch [f]) unterbrochen. Die LED-Stromversorgung wird
hierdurch automatisch abgeschaltet, der Anwender wird geschuitzt.

In geeigneten Zeitabstanden sollten die Verriegelungskontakte Gberpriift werden. Stellen Sie sicher, dass diese sauber und frei von Staub,
Spanen und sonstigen Verunreinigungen sind. Wenn auch unwahrscheinlich, so kann eine solche Verschmutzung zu einem Kurzschluss an
den Stiften fiihren. Dies erhoht das Risiko, dass Strom zu den LEDs flieRt, obwohl kein Modul befestigt ist. Bringen Sie niemals leitende
Gegenstande an oder zwischen die Kontakte. Beachten Sie die Anweisungen fiir die Reinigung im Abschnitt ,Instandhaltung®.

Vor einer Inspektion immer den SP25M vom Tastkopf entfernen.

Im Falle einer groReren Beschadigung oder Bruch eines Gehauseteils des SP25M oder des Gehauses des Scan-Modules muss SOFORT
die Stromzufuhr unterbrochen und der beschadigte Messtaster entfernt werden. Bitten Sie lhren Lieferanten um Unterstlitzung; versuchen
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Sie nicht Teile wiederzuverwenden.
Sicherfeitsmerkma B e

Auf die durch [t] [1] [#] gekennzeichneten Merkmale wird in diesen Sicherheitshinweisen verwiesen.
SP25M Tasteraufnaime

Kinematische Verbindungsflache zum Modul (Draufsicht)

SP25M kinematische Verbindungsflache zum Modul
SM25 Scanmodu e

Kinematische Verbindungsflache zur Tasteraufnahme (Draufsicht)

SP25M kinematische Verbindungsflache zur Tasteraufnahme

Issued 10 2015 78


http://www.renishaw.com

RENISHAW €]

apply innovation™

SP25M user's guide

http://www.renishaw.com

EL - Fevikec cuotaoel aopaAeLog

EL: l'evikég ouoTtAoelg aodpAAELOC

& MPOZOXH: lNpiv atré TNV aTTOCUCKEUACIa Kal EyKATAoTAON Tou GUOTHpaTog aiodntripa SP25M, o xpriotng pétrel va diaBaaoel
TTPOCEKTIKA TIG 00nYieg ao@AAEIng TTou akoAouBouv kail va diac@alioel 6T Ba epappdlovTal TTAVTOTE aTrd OAOUG TOUG XEIPIOTEG TOU
OuUOTAMATOG. H xprion XeIpIoTnpiwv i pubuioewy, KaBwg Kail n ekTEAEON BIAdIKOCIWY DIOPOPETIKWY aTTO QUTEG TTOU KaBopidovtal aTo
TTaPOV PTTOPET va TTPOKaAEoEl EKBeon o€ eTTIKiVOUVN UTTEPUBPN OKTIVOBOAIQ.

O1 XeIPIOTEG TTPETTEN VA Eival EKTTAIBEUPEVOI OTN XPHAON KAl EQApUOoYR TOU OUCTAPATOS aloBnTripa SP25M Kal Twv GUVOBEUTIKWV
TTPOIOVTWY, G€ OXEON WE TO PNXAVNUA OTO OTTOIO TOTTOBETEITAI, YIO VO TOUG ETTITPATTEI VA XPNOIUOTIOINCOUV TO GUYKEKPIPEVO UNXAVNHA.

n ZHMEIQZH: lNvovtal ava@opEg KOTWTEPW G XAPAKTNPIOTIKA TTou dnAwvovTal wg [1] [§] [¢] oTIG atreikovi{OUEVEG TTOPAKATW EIKOVEG.
MapakaAoupe va BeRaiwBeiTe OTI KATAVOEITE CAPWG OAEG TIG 0ONYiEG AOPAAEIAG. ZUTTHVETAI N ECOIKEIWAN YE TO OTOIXEIQ TOU CUCTHMATOG
SP25M, é1rwg @aivetal ota akdAouba atmrooTrdopaTa:

e ETMOKOTINON JEPWV TOU OUOTAUOTOG

e >XNUATKO dIGYPOUUA TWY HEPWV TOU CUCTAKATOS aloBnThpa

o T ynuatikd didypauua Tou EUKAUTITOU TTAQIoiou aThpiEng aAayrc FCR25

e > ynuatiké didypapuua Tou EUKAUTITOU TTAQIgiou oThpieng aAAayric FCR25 TC

To ouoTtnua aiodntipa SP25M 8106£Tel unxavikr TTpooTacia UTTEPRacng dIadPouUNg N OTToia TTaPEXETAI aTov Agova +Z Tou alodnThpa,
atrd évav oTabepd aTTooRECTHPA KPOUTEWY. To oUOTNHA EAEYXOU TOU NXAVIAMOTOG TIPETTEI ETTOPEVWG Va gival o€ B€an va SIaKOTITEl ThV
Kivnon TNG MNXAvAg, OTO OUYKEKPIUEVO Aova Tou aioBnTAPQ, TTPIV aTTd TNV TTPOCEYYION OTOV OTTOCRECTAPA KPOUTEWV. 2€ OIAPOPETIKI)
TIEPITITWON, O XPAOTNG TTPETTEI VA (POPAEI CUOKEUN TTPOCTACIOG TWV MATIWV OTAV XEIPICETAI TO NXAvNUa yia TNV TTEPITITWon Bpalong Tou
ETTAPEQ.

MpétTel va @povTioeTe WOTE va eEa0@ONIOTE OTI Ta OTITIKA TTapdBupa (ava@EépovTal wg [¢]), Ta oTToia BpicKovTal OTO CWUA KOl OTNV
uttopovada, dev TTPOKEITAl va TTABoUV {nuId eTTEION €ival KATOOKEUAOHEVA OTTO YUOAT KOl UTTOPET VO TIPOKAAEOOUV TPOUUOTIONO.

& MPOZOXH: ¢ opiopéva €aptripaTa Tou cuoTipaTog SP25M Kail Twv OXETIKWY TTPOIOVTWY XPNOIKJOTTOIOUVTal JOVIPOI JayvATeG. Eival
ONUAVTIKO VO KPATATE TOUG JAYVATEG POKPIA OTTO OTOIKEIO TTOU PTTOPE] VO £TTNPEACTOUV aTTd PayvnTiKa TTedia, TT.X. CUCTAUOTA
aTTobrikeuong dedopEVWY, BNUOTOBOTEG, POASYIQ, K.ATT.

AoddaAela pe LED

To owpa Tou SP25M TepiExel evowpaTwuéveg TiyES LED uwnAig 1oxuog (dnAwvovTal pe To aUPPBOAO [T]) o1 0TToiEG EKTTEUTTOUV 0OPATN
utrépuBpN akTivoBoAia. O1 TTNyEG auTég eivar ekTeBeIuéveg OTav Oev gival TOTTOBETNHEVN Pia uTTopovada SM25-# 1 TM25-20.

H agaipgon TG uTTopovAdag aTropakpUvel dUO OPASES ETTAPWYV JIAKOTITWY aoPaAeiag (dnAwvovTal Pe [F]) WoTe va SIOKOTITETAI QUTOPATA N
TPo®odOTNON 10XU0G OTIG PTodI6d0UG LED Kai va dlao@aAileTal n ac@aAeia Tou XprioTn.

> KOTAANAQ XPOVIKA SIACTAUATA, O1 ETTOPEG TWV OIOKOTITWV ACQOAEIOG TIPETTEI VA ETTIBEWPOUVTAI KAl VO EAEYXOVTaI LDOTE VO EATQAAICETaI
OTI €ival KABAPEG KAl XWPIG OEPOUETAPEPOUEVOUG PUTTOUG, OTTWG OKOVN, BpalouaTta 1 PIVIOPATA. Z€ OTTAVIEG TIEPITITWOEIG, AUTOU TOU €id0oUg
n PUTTOVON UTTOPET va TIPOKOAETE! BPaXUKUKAWUO OTOUG OKPOJEKTEG KAl VO QUENOEI IE QUTOV TOV TPOTTO TOV KivOUVO va TPOQOSOTOUVTAI Ol
pwtodiodol LED pe 10x0, Xwpig va £xel TOTroBeTNOei KATToIa UTTOROVADA. M GUVOEETE TTOTE QVTIKEIMEVA TTOU €ival KOAOI aywyoi Tou
NAEKTPIKOU PEUPATOG OTIG, I AVANEDT OTIG, ETTAPEG. AKOAOUBNOTE TIG 0dNYieg KaBapIopoU TTou divovTal GTnV evoTNTA ZUVTHPNON.

Mpiv o16 TNV £MBEWPNON, VO APAIPEITE TTAVTOTE TO CWHA Tou SP25M atrd TnVv KEQaAR Tou alodnTApa.
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>e Tepimrtwaon ooBapng {nuIGG ri Bpadong OTTOIOUBATIOTE TUAKATOG TOU CWHATOG Tou SP25M 1) Tou €§wTePIKOU TTEPIBAAMATOG TNG HOVAdag
odpwong, amoouvdéote AMEZA Tnv TTapoxn peUPOTOG, AQAIPESTE KAl NV TTPOCTTOBAC0ETE VO OVAYPNOIUOTIOINCETE TA KOMUATIO, KOl
ETTIKOIVWVIOTE E TOV TTIPOUNBEUTA 0aG yIa 0dnyieg.

Elkoveg aodaleiag
Autd Ta diaypdappaTa dEiXvouv XapoKTneIoTiKa TTou dnAwvovTal pe [1] [] [¢] kai Ta oTToia avagépovTal O€ auTEG TIG CUGTATEIG AOPAAEING.

Iwpa acdntipa SP25M

‘Own a1mdANgNG TToU aTTEIKOVICEI TNV KIVAKATIKF GpBpwan oTnv uTTopovada

Kivnuartikiy dpBpwon otnv utropovada Tou SP25M
Ynopovadeg ocapwong SM25

‘Own a1mdANENG TTOU ATTEIKOVICEI TNV KIVMATIKF dpOpwaon oTo owua

KivnuaTikr) dpBpwon o1o owpa Tou SP25M
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ES - Recomendaciones genera les de seguridad

ES: Recomendaciones genera B es de seguridad

/. PRECAUCION: Antes de desempaquetar e instalar el sistema de sonda SP25M, lea atentamente las instrucciones de seguridad
siguientes y asegurese de que son cumplidas en todo momento por los operarios del sistema de sonda. El uso de controles o
ajustes, o la realizacion de procedimientos no especificados en este documento puede provocar exposiciones a radiaciones
infrarrojas peligrosas.

Los operadores deben recibir formacion sobre el uso y la aplicacion del sistema de sonda SP25M y sus accesorios, en el contexto
en el que se ajusta la maquina, antes de poder utilizarla.

n NOTA: Las referencias a las caracteristicas se indican con [1] [f] [¢] en las ilustraciones siguientes. Lea atentamente todas las
instrucciones de seguridad hasta que no tenga ninguna duda. Se recomienda familiarizarse con los componentes del sistema
SP25M, mostrados en las secciones:

e Descripcion general de los componentes del sistema

e Diagrama esquematico de los componentes del sistema de sonda

e Diagrama esquematico del cambiador flexible de FCR25

e Diagrama esquematico del cambiador flexible de FCR25 TC

El sistema de sonda SP25M tiene una proteccion de sobrerrecorrido mecanica en el eje +Z de la sonda compuesto de un punto de
parada fijo. Por lo tanto, el sistema de control de la maquina debera ser capaz de detener el movimiento de ésta en este eje de la
sonda antes de alcanzar el punto de parada fija. Si esto no ocurre, el usuario debera utilizar gafas de proteccién para manipular una
posible rotura del palpador.

Debe prestarse atencion para evitar dafios en las ventanas opticas (marcadas [#]), situadas en el cuerpo y en el modulo, ya que es de
cristal y podria provocar lesiones.

/i PRECAUCION: Algunos componentes del sistema SP25M y sus accesorios utilizan imanes permanentes. Es muy importante
mantenerlos alejados de otros elementos que puedan verse afectados por los campos magnéticos, por ejemplo, sistemas de
almacenamiento de datos, marcapasos, relojes, etc.

L_ED seguridad

El cuerpo de la sonda SP25M lleva integradas fuentes LED de alta tension [marcadas [t]), que emiten radiacion infrarroja invisible. Estas
fuentes se exponen cuando no tienen acoplado un modulo SM25-# o TM25-20.

Al retirar los médulos se cortan dos juegos de contactos de interruptores de bloqueo (marcados [t]) para desconectar automaticamente la
alimentacion del LED y garantizar la seguridad del usuario.

Es preciso inspeccionar y revisar a intervalos pertinentes los contactos de bloqueo para garantizar su limpieza y evitar la contaminacion en
suspension, como polvo, particulas extrafas o viruta. En circunstancias poco probables, este tipo de contaminacion podria provocar un
cortocircuito en las patillas y aumentar el riesgo de enviar alimentacion a los LED cuando no tienen un médulo acoplado. No conecte
nunca objetos conductores a los contactos o entre ellos. Siga las instrucciones de limpieza de la seccién de Mantenimiento.

Antes de examinar el sistema, quite siempre el cuerpo de la sonda SP25M del cabezal.

En caso de serio dafo o ruptura de cualquier parte del cuerpo de la sonda SP25M, o del revestimiento exterior del médulo o la sonda
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copiado, desconecte INMEDIATAMENTE la alimentacién, separe y no intente utilizar de nuevo las piezas y contacte con su proveedor
para recibir consejo.

| Rustraciones de seguridad

Los diagramas siguientes muestran los elementos, sefialados como [1] [f] [¢] a los que se hace referencia en las instrucciones de
seguridad explicadas anteriormente en esta pagina.

Cuerpo de Ba sonda SP25M

Vista final que muestra la junta cinematica a modulo

Junta cinematica a médulo SP25M
Moddulos de exploracion SM25

Vista final que muestra la junta cinematica a la carcasa

Junta cinematica a la carcasa SP25M
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ET - Uldised ohutusjuhised

ET: Uldised ohutusjuhised

& ETTEVAATUST! Enne SP25M-sondististeemi lahtipakkimist ja paigaldamist peab kasutaja lugema hoolikalt alltoodud
ohutussuuniseid ning tagama, et kdik operaatorid jargiksid neid sondiststeemi kasutamisel. Juhtimis- vdi reguleerimisseadmete
kasutamine voi selles dokumendis mitte loetletud protseduuride tegemine vdib pohjustada ohtlikku infrapunakiirgust.

Operaatorid peavad saama SP25M-sondislisteemi ning sellega kaasnevate toodete kasutamise ja rakendamise koolituse enne, kui
tohivad asuda t66le masinaga, kuhu vastav stisteem on paigaldatud.

n MARKUS. Viited on mérgitud alljargnevatel piltidel naidatud tahistusega [1] [£] [¢] tunnusjoonte alla. Palun veenduge, et mdistaksite
selgelt kdiki ohutussuuniseid. Soovitav on tutvuda jargnevates jaotistes naidatud SP25M-stisteemi komponentidega.

e Siisteemi komponentide llevaade

e Sondiststeemi komponentide pohimdbtteskeem
FCR25 muudetava raami péhimdotteskeem
FCR25 TC muudetava raami pdhimotteskeem

SP25M-sondististeemil on sondi +Z-teljel fikseeritud otsatdkkena mehaaniline jareljooksukaitse. Seega peaks masina
kontrollsiisteem suutma enne otsatdkkeni jdudmist peatada masina liikumise sondi teljel enne otsatékkeni jbudmist. Kui see pole nii,
siis peavad kasutajal olema t66 ajal silmakaitsmed juhuks, kui ndel peaks murduma.

Tuleb hoolikalt jalgida, et nii korpusel kui ka moodulil asuvad optilised aknad (naidatud [#]) ei saaks viga, kuna need on klaasist ja voivad
pdhjustada vigastusi.

& ETTEVAATUST! SP25M-slsteemi ja sellega seotud toodete mdnel komponendil kasutatakse plsimagneteid. Need tuleb hoida
eemal detailidest, mida voib méjutada magnetvali, nt andmesalvestussiisteemid, sidamestimulaatorid, kellad jne.

L_ED-ohutus
SP25M-korpus sisaldab sisseehitatud kdrgepingelisi valgusdioodallikaid (naidatud [1]), mis kiirgavad nahtamatut infrapunakiirgust.
Sellised allikad on avatud, kui SM25-#- véi TM25-20-moodul ei ole paigaldatud.

Mooduli eemaldamine murrab kahe komplekti kaitselUliti kontaktid (naidatud [1]), et lllitada LED-toide automaatselt valja ja tagada
kasutaja ohutus.

Ettenahtud aja parast tuleb Ule vaadata kaitsellliti kontaktid ja kontrollida, et need oleksid kindlasti puhtad ja vabad 6hu kaudu levivast
saastest, nagu tolm, praht voi metallipuru. Vaga harva voib selline saaste pohjustada kontaktide luhist ja sellega tosta riski, et LEDidesse
saadetakse vool, iima et moodul oleks (ihendatud. Arge kunagi iihendage voolujuhtivaid objekte omavahel ega kontaktidesse. Jargige
osas ,Hooldus” toodud puhastusjuhiseid.

Enne inspekteerimist eemaldage alati SP25M-korpus sondi peast.

SP25M-korpuse voi skaneerimismooduli valisimbrise tdsise kahjustuse vdi mdne osa purunemise korral lilitage KOHE toiteallikas valja,
eemaldage osad, arge proovige neid uuesti kasutada ja p66rduge ndu saamiseks oma tarnija poole.
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Ohutusjoonised

Nendel joonistel on funktsioonid tahistusega [1] [1] [#], millele on nendes ohutusjuhistes viidatud.
SP25M-sondi korpus

Mooduli kinemaatilist tihendust naitav [6ppvaade

SP25M-mooduli kinemaatiline Ghendus
SM25-skaneerimismoodu I id

Korpuse kinemaatilist ihendust naitav I6ppvaade

SP25M-korpuse kinemaatiline thendus
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FI - YHeiset turvall Bisuussuositukset

FI: Y Reiset turvall Bisuussuositukset

& VAROITUS: Ennen SP25M-luctausjarjestelman paketin avaamista ja laitteen asennusta kayttajan tulee lukea turvallisuusohjeet
huolellisesti ja varmistua siita, etta kaikki testausjarjestelmaa kayttavat henkilét noudattavat niita aina. Sellaisten saatdjen ja asetusten
teko tai sellaisten menetelmien kaytto, joita ei tdssa mainita, saattaa johtaa vahingolliseen altistumiseen infrapunasateilylle.

Ennenkuin kayttajien sallitaan kayttaa laitetta, heidan tulee olla koulutettuja kayttamaan ja soveltamaan SP25M-
kuvaluotausjarjestelmaa ja siihen liittyvia tuotteita.

n HUOMAA: Viittaukset kuviin merkitdan symboleilla [1] [1] [¢] alla olevissa kuvissa. Varmista, ettd ymmarrat selvasti kaikki
turvallisuusohjeet. Suosittelemme tutustumista kappaleissa esitettyihin SP25M-jarjestelman komponentteihin:

e Jarjestelmadn komponenttien yleiskuvaus

e Anturijarjestelman komponenttien kaaviokuva
e Joustavan vaihtokehikon FCR25 kaaviokuva
e Joustavan vaihtokehikon FCR25 TC kaaviokuva

SP25M-anturijarjestelmassa on +Z-akselin mekaaninen liikerajan suojaus, joka on kiinted pysaytysvaste. Koneen ohjausjarjestelman
on taman vuoksi kyettava pysayttdmaan koneen liike tdssa anturin akselisuunnassa, ennen kuin vaste saavutetaan. Jos tdma ei ole
mahdollista, kayttajan tulee pitda silmasuojusta karjen hajoamisen varalta.

Kayttajan tulee huolehtia siita, ettei seka rungossa ettd moduulissa sijaitseva optinen ikkuna (merkitty [¢]) vahingoitu, silla se on valmistettu
lasista ja voi aiheuttaa tapaturman.

& VAROITUS: SP25M-jarjestelman ja siihen liittyvien tuotteiden joissain komponenteissa kaytetdan kestomagneetteja. On tarkeaa,
ettei kestomagneettien lahelle vieda tuotteita, jotka saattavat reagoida magneettikenttiin, kuten esim. tiedontallennusvalineita,
tahdistimia, kelloja jne.

LED TURVAL LISUUS
SP25M:n runko sisaltaa kiinteita suurivirtaisia valodiodilahteitd [merkinta [t], jotka lahettavat nakymattomia infrapunasateitd. Nama
sateilylahteet ovat altistettuja, jos SM25-# tai TM25-20-moduulia ei ole kytketty.

Jos moduuli irrotetaan, rikkoutuu kaksi lukituksen kytkimen liitinsarjaa (merkitty [1]), jotka kytkevat pois LED:in virransy6ton ja varmistavat
nain kayttajan turvallisuuden.

Lukituksen liittimet tulee tarkistaa sopivin valiajoin, jotta varmistutaan siita, etta ne ovat kuivat, eivatka ole likaantuneet esim. polysta,
hiekasta, mudasta tms. Epatodennakdisissa olosuhteissa lika saattaa aiheuttaa oikosulun nastoissa, jonka vuoksi kasvaa riski, etta
valodiodille sydtetaan virtaa silloin, kun moduulia ei ole kytketty. Alé koskaan aseta virtaajohtavia esineita liittimiin tai niiden véliin. Noudata
kunnossapitoa esittelevassa kappaleessa annettuja puhdistusohjeita.

Irrota SP25M:n runko luotainpaasta aina ennen tarkistusta.

Jos laite vahingoittuu pahasti tai murtuu mista tahansa SP25M-skannerin rungon tai skannausmoduulin ulkokuoren kohdasta, irrota
VALITTOMASTI virtaldhde, poista osat &laka yrita kayttaa niita uudelleen, vaan ota yhteys toimittajaasi lisdohjeiden saamiseksi.
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Turval Risuuskuvat

Nama kaaviot esittavat symboleilla [t] [f] [¢] merkittyja kuvia, joihin ndissa turvallisuusohjeissa viitataan.
SP25M-anturin runko

Loppukuva, joka esittéa kinemaattista liitosta moduuliin

SP25M:n kinemaattinen liitos moduulin
SM25-skannausmoduu B it

Loppukuva, joka esittéa kinemaattista litosta runkoon

SP25M:n kinemaattinen liitos runkoon
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FR - Recommandations générales de sécurité

FR: Recommandations générales de sécurité

& ATTENTION : Avant de déballer et d'installer le systeme de palpeur SP25M, ['utilisateur doit lire attentivement les instructions de
sécurité suivantes et faire en sorte qu'elles soient respectées en permanence par tous les opérateurs de ce systéme. L'utilisation de
commandes ou de réglages ou la réalisation de procédures autres que ceux spécifiés dans ce document peut entrainer une
exposition dangereuse a des rayonnements infrarouges.

Les opérateurs doivent étre formés a l'usage et aux applications du systeme de palpeur SP25M et aux produits qui I'accompagnent
et ce, dans le contexte de la machine sur laquelle ce systeme est installé avant d'étre autorisés a utiliser cette machine.

n REMARQUE : Le texte ci-aprés fait référence a des éléments indiqués par [1] [f] [¢] sur les illustrations qui suivent. Assurez-vous
d'avoir clairement compris toutes les instructions de sécurité. Nous vous recommandons de vous familiariser avec les composants du
systeme SP25M, illustrés dans les sections :

e Présentation des composants du systeme

Schéma des composants du systéme de palpage

Schéma du systéme automatique de rack changeur FCR25

Schéma du systeme automatique de rack changeur FCR25 TC

Le systéme de palpeur SP25M est doté d'une protection mécanique (butée de choc) contre les dépassements de course sur I'axe +Z
du palpeur. Le systéme de commande de la machine doit donc pouvoir stopper le mouvement de la machine sur cet axe du palpeur
avant d'atteindre la butée de choc. Dans le cas contraire, |'utilisateur devra porter des lunettes de protection pendant le
fonctionnement en cas de rupture du stylet.

Evitez toute détérioration de la fenétre optique [signalée par le symbole [¢], située & la fois sur le corps et sur le module. Cette fenétre est
en verre et peut entrainer des blessures.

,& ATTENTION : Des aimants permanents sont utilisés dans certains composants du systéme SP25M et ses produits associés. Il faut
impérativement les tenir a distance des objets susceptibles d'étre affectés par les champs magnétiques tels que les systemes de
stockage de données, stimulateurs cardiaques, montres-bracelets, etc.

Diodes électroluminescentes Sécurité

Le corps du SP25M comporte des LED de grande puissance [signalées par [t], émettant des rayons infrarouges invisibles. Ces sources
sont exposées quand un module SM25-# ou un module TM25-20 n'est pas branché.

La dépose du module coupe deux séries de contacts d'interrupteurs de sécurité [indiqués par le symbole [f]] qui coupent automatiquement
I'alimentation des diodes et garantissent la sécurité de I'utilisateur.

Il convient donc d'inspecter les contacts de ces interrupteurs a intervalles réguliers et de contréler s'ils sont propres et exempts de
contaminations issues de I'air ambiant (poussiére, débris, copeaux). Dans certains cas peu probables, ce type de contamination pourrait
mettre les broches en court-circuit et provoquer le risque de mise sous tension des LED lorsqu'aucun module n'est fixé. Ne jamais
connecter d'objets conducteurs aux contacts ou entre eux. Suivez les instructions de nettoyage dans la section Entretien.

Avant l'inspection, démonter toujours le corps du SP25M de la téte fixe ou motorisée.

En cas de détérioration ou de rupture grave de toute partie du corps du SP25M ou du boitier externe du module de numérisation, mettez
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IMMEDIATEMENT hors tension, retirez les piéces, n'essayez pas de les réutiliser et adressez-vous a votre revendeur pour des conseils.
[llustrations de sécurité
Ces schémas montrent les éléments, indiqués par [1] [£] [¢] auxquels il est fait référence dans ces recommandations de sécurité.

Corps de pall peur SP25M

Vue d'extrémité montrant le montage cinématique au module

Montage cinématique du SP25M au module

Modules de numérisation SM25

Vue d'extrémité montrant le montage cinématique au corps

Montage cinématique du SP25M au corps
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GA - Moltai ginearalta sabhailteachta

GA: Moltai ginearadlta sabhailteachta

& RABHADH: Ba choir don Usaideoir na treoracha sabhailteachta thios a Iéamh go cuiramach sula ndéantar an coras téireadora
SP25M a dhiphacail agus a shuiteail, agus a chinntit go leanann gach oibreoir a Usaideann an céras téireaddéra i gconai iad. Is feidir
nochtadh radaiochta infridhearg guaisi a tharli de dheasca rialtain a Usaid né ceartu, né feidhmiu nésanna imeachta seachas na cinn
a shonraitear istigh anseo.

Ni moér oibreoiri a chur faoi oilitiint maidir le husaid agus le feidhmiu chérais toireadéra SP25M agus na tairgi a ghabhann leis, i
gcomhthéacs an innill ar a bhfuil sé feistithe, sula gceadaitear doibh an t-inneall a Usaid.

n NOTA: Déantar tagairti thios do ghnéithe a l&iritear mar [1] [£] [¢] sha léaraidi thios. Cinntigh, le do thoil, go dtuigeann ti gach treoir
shabhailteachta ina n-iomlaine. Moltar bheith eolach ar chomhbhaill an chérais SP25M, mar a léiritear sna codanna seo a leanas:

e Forbhreathnu ar chomhbhaill an chérais

e | éaraid scéimreach ar chomhbhall an chérais téireaddra

e | éaraid scéimreach ar raca athraithe solubtha FCR25

e | éaraid scéimreach ar raca athraithe solibtha FCR25 TC

Ta cosaint mheicniuil ar fhorthaistil sa choras toireadéra SP25M ata ar fail in ais +Z an toireadora, le stop tuairte daingean. Ni mor do
rialchdras an innill a bheith in ann stop a chur le gluaiseacht an innill, in ais seo an téireaddra, sula ndéanfar an stop tuairte a bhaint
amach. Murab amhlaidh an scéal, caithfidh an t-Usaideoir cosaint sul a chaitheamh agus an gléas a oibriu aige/aici ar eagla go
mbrisfeadh an stileas.

Ni mor aire a thabhairt lena chinntit nach ndéantar aon damaiste do na fuinneoga optula (a léiritear mar [¢]), até ar an gcabhail agus ar an
modul araon, oir ta siad déanta de ghloine agus d'fhéadfaidis gortu a dhéanamh.

/\ RABHADH: Ta buanmhaighnéid i gcuid de chomhphairteanna an chérais SP25M agus sna tairgi a théann leis. Ta sé tabhachtach
iad a choinneail amach 6 earrai mar chérais stérala sonrai, séadairi, uaireaddiri agus araile a d'fheadfadh réimsi maighnéadacha dul
i gcion orthu.

Sabhailteacht LED

Ta foinsi LED ardchumhachta leabaithe i gcabhail SP25M (a Iéiritear mar [1]) a astaionn radaiocht infridhearg dofheicthe. Nochtar na foinsi
sin nuair nach bhfuil SM25-# n6 modul TM25-20 module ceangailte.

Bristear dha shraith teagmhalacha laisce idirghlasailte (a léiritear mar [£]) ma bhaintear an modul, rud a chasann cumhacht LED as go
huathoibrioch agus a chinntionn sabhailteacht an usaideora.

Ba chéir na teagmhalacha comhghlasailte seo a iniiichadh ar eatraimh oirilnacha le cinntit nach bhfuil aon truailliu aeriompartha orthu, mar
dheannach, mionsmionagar no slisirnineach. | gcuinsi éadoigh, is féidir leis an truailliu sin gearrchiorcadadh na pionnai a tharraingt agus an
riosca a mhéadu da réir ar chumhacht a sheoladh chuig na LCD, gan an modul bheith ceangailte. Na ceangail abhair sheolta riamh leis na
teagmhalaithe no idir eatarthu. Lean na treoracha maidir le glanadh até sa chuid a bhaineann le cothabhail.

Ni mér cabhail an SP25M a bhaint 6 cheann an téireaddra i gcénai sula ndéantar iniuchadh.

| gcas damaiste dhairire a dhéanamh d'aon chuid den chabail SP25M no6 d' fhorchasail an mhoduil scanta, dinasc foinse na cumhachta
LAITHREACH, bain na codanna briste di agus na bain triail as a n-Usaid aris, agus téigh i dteagmhail le do sholathrai le haghaidh
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combhairle.

Léardidi sabhailteachta

Léiritear gnéithe sna léaraidi seo, a léiritear mar [t] [] [¢] ar a bhfuil tagairt déanta sna treoracha sabhailteachta seo.
Cabhail téireaddra SP25M

Ceannamharc a léirionn alt cinéimiteach go modul

Alt cinéimiteach SP25M go modul
Moduil scanta SM25

Ceannamharc a léirionn alt cinéimiteach go cabhail

Alt cinéimiteach SP25M go cabhail
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R - UPOZORENJE

HR: UPOZORENJE

& OPREZ: Prije raspakiravanja i instaliranja sustava sonde SP25M, korisnik mora pazljivo procitati donje sigurnosne upute i osigurati
da ih cijelo vrijeme postuju svi rukovatelji koji koriste sustav sonde. Koristenje kontrola ili podeSavanja, ili karakteristike postupaka
drugacije od ovdje navedenih, mozZe prouzrociti izlaganje opasnom infracrvenom zracenju.

Rukovatelji moraju biti obuceni za koristenje i primjenu sustava sonde SP25M i pripadajucih proizvoda, u kontekstu stroja koji je njima
opremljen, prije nego $to dobiju dopustenje rada na stroju.

n NAPOMENA: Reference se nalaze ispod za znacajke oznacene s [t] [1] [¢] na donjem crtezu. Uvjerite se da dobro razumijete sve
sigurnosne upute. Preporucuje se upoznavanje s komponentama sustava SP25M, kako je prikazano u sljede¢im poglavljima:

Pregled komponenti sustava

Shematski dijagram komponenti sustava sonde
Shematski dijagram FCR25 okvira za fleksibilnu promjenu
Shematski dijagram FCR25 TC stalka za fleksibilnu promjenu

Sustav sonde SP25M ima mehanicku zastitu od prekomjernog hoda danu u osi +Z, putem fiksnog grani¢nika. Upravljacki sustav
stroja zato mora moci zaustaviti kretanje stroja, u ovoj osi sonde, prije dosezanja grani¢nika. Ako se to ne dogodi, korisnik mora nositi
zastitu za oci tijekom rada za slu¢aj lomljenja igle.

Potrebno je paziti kako se optiCki prozori (oznaceni s [¢]), koji se nalaze na korpusu i na modulu, ne bi ostetili, jer su nacinjeni od stakla i
mogu prouzrociti ozljede.

& OPREZ: U nekim komponentama sustava SP25M i pridruZenih proizvoda koriste se trajni magneti. Vazno je drzati ih podalje od
predmeta koji mogu biti zahvaceni magnetskim poljima, npr. sustavi pohrane podataka, elektrostimulatori srca, satovi itd.

L_ED sigurnost

Korpus SP25M sadrzi ugnijeZzdene visokoenergetske LED izvore (oznacene s [t]) koji emitiraju nevidljivo infracrveno zracenje. Ti izvori se
izlazu ako nije priklju¢en modul SM25-# ili TM25-20.

Uklanjanje modula prekida dva skupa kontakata sigurnosne sklopke (oznac¢ene s [f]) na automatsko isklju¢enje LED napajanja i osigurava
sigurnost korisnika.

Kontakte sigurnosne sklopke potrebno je pregledavati i provjeravati u odgovaraju¢im intervalima, kako biste se uvijerili da su Cisti i bez
zagadenja iz zraka, poput prasine, taloga ili ivera. U malom broju slu€ajeva, takvo zagadenje moglo bi prouzrociti kratki spoj zatika te time
povecati opasnost odasiljanja energije na LED-ove dok modul nije priklju¢en. Nikada nemojte vodljive predmete prikljucivati na ili izmedu
kontakata. Slijedite upute za CiS¢enje u poglavlju Odrzavanje.

Prije pregleda uvijek skinite korpus SP25M sa glave sonde.

U slu€aju ozbiljnih osteéenja ili pukotina na bilo kojem dijelu korpusa SP25M ili vanjskog kucista modula za skeniranje, ODMAH odspojite
napajanje, uklonite dijelove i nemojte ih pokusavati ponovno Koristiti te kontaktirajte svojega dobavljaca za savjet.
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Sigurnosni prikazi
Ovi dijagrami prikazuju znacajke oznacene s [t] [{] [¢], koje se navode u ovim sigurnosnim preporukama.

Korpus SP25M sonde

Zavrsni prikaz prikazuje kinematicki spoj na modul

SP25M kinematicki spoj na modul

Modu Bi SM25 skeniranja

Zavrsni prikaz prikazuje kinematicki spoj na korpus

SP25M kinematicki spoj na korpus
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HU - Altalanos biztonsagi javaslatok

HU: Altaldnos biztonsdagi javaslatok

& FIGYELMEZTETES:Az SP25M mérdrendszer kicsomagolasa és telepitése el6tt a felhasznaldnak figyelmesen el kell olvasnia az
alabbi biztonsagi utasitasokat, és gondoskodnia kell arrél, hogy azokat a mérérendszer minden kezel6je, mindig betartsa. Az itt
leirtaktodl eltéré vezérlészervek, beadllitdsok vagy médszerek alkalmazasa esetén a felhasznalét veszélyes infravords sugarzas érheti.

A kezel6knek még azt megel6z&en képzésben kell részestilnilk az SP25M mérérendszer és a kapcsolddo termékek hasznalata és
alkalmazasa terén, miel6tt engedélyezik szamukra a gép kezelését. A képzés soran az érintett termékek hasznalatat azon a gépen
kell elsajatitani, amelyre azokat felszerelik.

n MEGJEGYZES:Az alabbi utalasok a lentebb lathaté abrakon [t] [1] [¢] szimbSlummal jeldlt részekre vonatkoznak. Kérjiik, gy6zédjon
meg arrdl, hogy minden biztonsagi utasitast vilagosan megértett. Azt javasoljuk, hogy ismerkedjen meg az SP25M rendszer
Osszetevéivel; a kapcsolodo tudnivalok a kdvetkez6 fejezetekben olvashatok:

e A rendszer dsszetevlinek attekintése

o A mérbfejes rendszer 6sszetevéinek sematikus abraja
Az FCR25 flexibilis csereallvany sematikus abraja
Az FCR25 TC flexibilis cseredllvany sematikus abraja

Az SP25M méréfejes rendszer mechanikus tulfutasvédelemmel rendelkezik a méréfej +Z tengelyén, amit egy rogzitett Gitkzo biztosit.
A gépet vezérld rendszernek ezért le kell tudnia allitani a gép mozgasat a méréfej emlitett tengelyén, mielétt az elérné az litkozét.
Amennyiben ez nem teljesll, a felhasznalonak szemvédd eszkozt kell viselnie a gép kezelése kozben arra az esetre, ha a tapintészar
esetleg eltdrne.

Ugyelni kell arra, hogy a késziilék hazan és a modulon talélhaté optikai ablakok (amelyeket az abran [#] jelél) ne sériilhessenek meg, mivel
ezek Uvegbdl készliltek, és torés esetén sérilést okozhatnak.

,& FIGYELMEZTETES:Az SP25M rendszer és a kapcsolddo termékek egyes alkatrészeiben allandé magnesek talalhatok. Ezeket
tavol kell tartani olyan targyaktél, amelyeket a magneses mezdk karosithatnak, pl. adattarold rendszerek, szivritmus-szabalyozok,

karoérak stb.

A LED fényforrasokkal 6sszefligg6 biztonsagi tudnivaldk

Az SP25M egység hazaba nagy teljesitményi LED fényforrasok vannak beépitve (az abran [1] szimbslummal jeldlve), amelyek lathatatlan
infravords sugarakat bocsatanak ki. Abban az esetben, ha az SM25-# vagy TM25-20 modul nincs csatlakoztatva, ezek a forrasok a
sugarakat kdzvetlenul a szabadba bocsatjak ki.

A modul eltavolitasanak hatasara a két megszakité érintkez6-egység (amelyeket az abran [f] szimbdlum jeldl) leold, automatikusan
megszuntetve a LED fényforras tapellatasat, és garantalva a felhasznald biztonsagat.

A megszakito érintkezdket rendszeres id6kozonként ellendrizni kell, meggy&z6dve a tisztasagukrol és arrdl, hogy mentesek a levegbben
keringd szennyez6désektdl, példaul portdl, tormeléktdl vagy forgacstol. Nem tul valészind, de eléfordulhat, hogy az ilyen jelleg
szennyez6dések rovidre zarjak az érintkezdk tiskeit, megndvelve annak veszélyét, hogy a modul leszerelt allapotaban taparam jut a LED
fényforrashoz. Soha ne csatlakoztasson vezet6képes targyakat az érintkez6khoz, vagy azok kézé. Kovesse a karbantartasi fejezet
tisztitasra vonatkozo utasitasait.

Ellendrzés el6tt mindig szerelje le az SP25M egység hazat a méréfejrél.
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Ha az SP25M egység hazanak vagy a szkennelé modul kuls6 burkolatanak barmelyik része komolyabban sérlilne vagy megrepedne,
AZONNAL sziintesse meg a tapellatast. A sérilt alkatrészeket tavolitsa el, és ne kisérelje meg Ujbdl felhasznalni ket. Segitségért forduljon
a forgalmazohoz.

Biztonsagi dbrak
A kovetkez6 abrakon [1] [$] [¢] szimbdlum jeldli azokat a funkcidkat, amelyekre az itt olvashato biztonsagi el6irasok utalast tesznek.

SP25M mérdfejhaz

A modulhoz illeszkedd kinematikus csatlakozé alulnézeti képe

A modulhoz illeszked6é SP25M kinematikus csatlakozd

SM25 szkennel6 modulok

A hazhoz illeszked6 kinematikus csatlakozo alulnézeti képe

A hazhoz illeszkedd SP25M kinematikus csatlakozé
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IT - Raccomandazioni general i di sicurezza

IT: Raccomandazioni genera li di sicurezza

/. ATTENZIONE: Prima di estrarre il sistema sonda SP25M dall'imballo e iniziare l'installazione, leggere attentamente le istruzioni
riportate di seguito e controllare che vengano sempre rispettate da tutti gli operatori che utilizzano il sistema sonda. L'uso di comandi
e regolazioni o I'esecuzione di procedure di natura diversa da quelle qui specificate potrebbero provocare un'esposizione a
radiazioni infrarossi nocive.

Prima di attivare una macchina che include il sistema SP25M, gli operatori devono essere addestrati all'uso del sistema e dei
prodotti accessori nel contesto in cui essi vengono utilizzati.

n NOTA: Di seguito vengono riportati riferimenti a funzioni indicate con [1] [¥] [¢] nelle figure di seguito. Leggere con estrema
attenzione tutte le istruzioni di sicurezza. Si consiglia di acquisire familiarita con tutti i componenti del sistema SP25M, mostrati nelle
sezioni di seguito:

e Panoramica dei componenti del sistema

e Diagramma schematico dei componenti del sistema

e Diagramma schematico del rack di cambio flessibile FCR25

e Diagramma schematico del rack di cambio flessibile FCR25 TC

Il sistema sonda SP25M dispone di un sistema meccanico di protezione di oltrecorsa lungo I'asse Z+ della sonda costituito da un
punto fisso di arresto. Il sistema di controllo delle macchina deve essere quindi in grado di fermare il movimento macchina lungo la
direzione di tale asse della sonda prima che venga raggiunto il fine corsa meccanico. In caso contrario, I'utente dovra indossare
occhiali protettivi durante I'utilizzo della macchina, per prevenire rischi in caso di rottura dello stilo.

Fare attenzione che le finestre ottiche (indicate con [¢]),posizionate sul corpo e sul modulo, non subiscano danni. Le finestre sono di vetro e
in caso di rottura potrebbero provocare lesioni alle persone.

/i ATTENZIONE: Alcuni componenti del sistema SP25M e di prodotti associati includono magneti. Non avvicinare prodotti che
possano essere influenzati da campi magnetici come ad esempio, sistemi di immagazzinamento dati, orologi, pacemaker e cosi via.

Sorgenti LED — Istruzioni di sicurezza-

Il corpo dell'unita SP25M contiene sorgenti LED ad alta intensita (indicate con [t]) che emettono radiazioni infrarosse non visibili. Tali
sorgenti risultano visibili se non si collega un modulo SM25-# o TM25-20.

La rimozione del modulo provoca I'apertura di due serie di contatti di esclusione (indicate con [£]) che spengono i LED per garantire la
sicurezza.

Ispezionare i contatti di esclusione a intervalli regolari, per accertarsi che siano puliti e non coperti da contaminanti portati dall'aria, come
polvere, detriti o scorie. Controllare ad intervalli regolari che questi contatti siano sempre puliti ed esenti da impurita che potrebbero
causare un corto circuito tra i pin con il rischio di alimentare i LED anche in assenza del modulo. Non inserire mai fra i contatti oggetti fatti
con materiali conduttori. Per le operazioni di pulizia attenersi alle istruzioni contenute nella sezione Manutenzione.

Prima dell'ispezione, rimuovere il corpo sonda SP25M dalla testa di supporto della sonda.

In caso di danni gravi o di rottura del corpo della sonda SP25M, scollegare IMMEDIATAMENTE l'alimentazione, rimuovere le parti
danneggiate e non tentare di riutilizzarle. Contattare il fornitore per ottenere assistenza.
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I 1 Bustrazioni sull B a sicurezza

Questi diagrammi mostrano le funzioni, indicate con [t] [{] [¢], che fanno riferimento a queste istruzioni di sicurezza.

Corpo dell Ba sonda SP25M

Vista della parte finale con giunto cinematico al modulo

Giunto cinematico SP25M al modulo

Modu i di scansione SM25

Vista della parte finale con giunto cinematico al corpo

Giunto cinematico SP25M al corpo
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LT - Bendrosios saugumo rekomendacijos

L T: Bendrosios saugumo rekomendacijos

& ATSARGIALI: Pried idpakuodami ir montuodami zondavimo sistemg SP25M, atidziai perskaitykite saugos nurodymus ir jy laikykités
kaskart naudodami zondavimo sistemg. Naudojant valdiklius, nuostatas arba proceddras kitaip nei nurodyta Sioje instrukcijoje, galima
patirti pavojingg infraraudonujy spinduliy apsvita.

Pries leidZiant naudoti jrenginj, j kurj jmontuojama zondavimo sistema SP25M ir kiti su Sia sistema naudojami produktai, operatoriai
turi bati idmokyti juo dirbti.

n PASTABA: toliau esaneiose iliustracijose pateikiamos nuorodos a funkcijas, papymétas [t] [f] [#]. |sitikinkite, ar aiSkiai supratote
visus saugos nurodymus. Rekomenduojama susipazinti su sistemos SP25M dalimis, nurodytomis Siuose skyriuose:

e Sistemos daliy apzvalga

e Zondavimo sistemos daliy schema

e | ankstaus keitimo stovo FCR25 schema
e | ankstaus keitimo stovo FCR25 TC schema

Zondavimo sistema SP25M zondo +Z aSyje turi mechaning per didelés eigos apsauga, kurios funkcijg atlieka stacionari atrama.
Todél jrenginio valdymo sistema turi sugebéti sustabdyti jrenginio judesj zondo asimi prie$ pasiekiant atrama. Jeigu taip néra,
dirbdamas naudotojas privalo uzsidéti apsauginius akinius, kad jie apsaugoty lizus adatai.

Reikia saugotis, kad optiniai langeliai (pazyméti [¢]), jtaisyti korpuse ir modulyje, nebity sudauzyti, nes jie stikliniai ir gali suzeisti.

,& ATSARGIAI: Kai kuriose sistemos SP25M dalyse ir su ja naudojamuose jtaisuose yra nuolatiniy magnety. Todél svarbu arti jy
nelaikyti prietaisy, kuriuos gali paveikti magnetinis laukas, pavyzdziui, duomeny atmintiniy.

Sviesos diody sauga
SP25M korpuse yra didelés galios Sviesos diody (pazymeti [1]), Sie Saltiniai skleidzia nematomus infraraudonuosius spindulius. Kai
modulis SM25-# arba TM25-20 nepritvirtintas, Sie Saltiniai yra atviri.

Nuémus modulj, pertraukiami du blokavimo jungikliy kontakty rinkiniai (pazymeéti [£]), kad bity automatiskai iSjungtas Sviesos diody
maitinimas ir uztikrinta naudotojo sauga.

Kartkartémis reikia patikrinti apsauginiy blokuociy jungtis, kad jos baty Svarios ir neapsinesusios dulkémis, liekanomis bei smulkiomis
drozlémis. Mazai tikétinu atveju dél tokio uzterSimo gali jvykti kontakty trumpasis jungimas, todél padidéja rizika, kad maitinimas éviesos
diodams bus tiekiamas, kai modulis nepritvirtintas. Nedékite elektrai laidZiy daikty ant Siy jungciy arba tarp jy. Laikykités valymo nurodymu,
kuriuos rasite skyriuje PRIEZIURA.

PriesS pradédami tikrinti, SP25M sistema visada nuimkite nuo zondo galvutés.

Rimtai pazeidus bet kurig SP25M korpuso arba zondavimo modulio iSorinio korpuso dalj arba jai trikus, NEDELSDAMI atjunkite maitinimo
§altinj, nuimkite dalis ir nebandykite jy naudoti pakartotinai bei kreipkités patarimo j tiekéja.

Saugos i Biustracijos

Siose diagramose parodytos funkcijos, pazymétos [1] [1] [¢], kurios minimos Siose saugos rekomendacijose.
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SP25M zondo korpusas

Galinis vaizdas, kuriame matomas kinematinis sujungimas su moduliu

SP25M kinematinis sujungimas su moduliu
SM25 zondavimo modu Hiai

Galinis vaizdas, kuriame matomas kinematinis sujungimas su korpusu

SP25M kinematinis sujungimas su korpusu

Issued 10 2015 100


http://www.renishaw.com

RENISHAW €]

apply innovation™

SP25M user's guide

http://www.renishaw.com
LV - Visparigi ieteikumi par drosibu

LV: Visparigi ieteikumi par drosibu

& UZMANIBU! Pirms ,SP25M” zondes sistémas izsaino$anas un uzstadisanas lietotajam ir uzmanigi jaizlasa dro$ibas instrukcijas un
japarliecinas, vai visi zondes sistémas operatori tas vienmer ievéro. Lietojot noteikumos nenoraditas kontrolierices vai aprikojumu un
veicot neatlautas darbibas, var rasties bistams infrasarkanais starojums.

Pirms ierices izmantoSanas operatori ir jdaapmaca atbilstosi un pareizi lietot ar iekartu savienoto ,SP25M” zondes sistému un
aprikojumu.

n PIEZIME: Turpmak attélos atsauces ir apzimétas ar [1] [{] [¢]. Parliecinieties, vai skaidri saprotat visas dro$ibas instrukgcijas.
leteicams iepazities ar ,SP25M” sistémas sastavdalam, ka noradits talak redzamajas nodalas.

e Sistémas sastavdalu parskats

Shematisks zondes sistémas sastavdalu attélojums
Shematisks .FCR25” lokdmas pamatnes attélojums
Shematisks .,FCR25 TC” lokdmas pamatnes attélojums

,SP25M” zondes sistéma ir aprikota ar mehanisku novirziSanas aizsardzibu uz zondes +Z ass ar fiksétu gala aizturi. lekartas kontroles
sistemai jaspéj apturét iekartas kustiba zondes asT pirms gala aiztura sasniegSanas. Darba laika lietotajam javalka acu aizsargi, lai
izvairitos no savainojumiem, adatai l0ztot.

Nedrikst pielaut, ka korpusa un modula optiskie logi (apziméti ar [#]) tiek bojati, — tie ir izgatavoti no stikla un var savainot.

,& UZMANIBU! Noteiktas ,SP25M” sistémas un tas aprikojuma sastavdalas ir iestradati pastavigi magnéti. Svarigi tos turét atstatus no
tadiem priek8metiem, kurus var ietekmét magnétiskais lauks, piem., datu glabasanas sistémam, elektrokardiostimulatoriem,
pulksteniem utt.

LED drosiba

-SP25M” korpusa ir ieblvéti jaudigi LED gaismas avoti (apziméti ar [t]), kas izstaro neredzamu infrasarkano starojumu. Ja nav pievienoti
moduli SM25-# vai TM25-20, Sie gaismas avoti ir atklati.

Nonemot moduli, nostrada divi iek§éjas blokéSanas slédZa savienojumu kontakti (apziméti ar [f]), kas automatiski atvieno LED
elektroapgadi un garanté lietotaja drosibu.

lek$éjas blokeéSanas savienojumi japarbauda noteiktos intervalos, lai parliecinatos, vai tie ir tiri, un uz tiem nav gaisa eso$o samu,
pieméram, puteklu vai zemes dalinu. Nepiemérotos apstak|os Sads piesarnojums var izraisit 1ssavienojumu un tadejadi palielinat
elektroapgades padeves risku LED gaismas avotiem, ja nav pievienots modulis. Nekada gadijuma nepievienojiet stravu vadosus
priekSmetus kontaktiem vai starp tiem. levérojiet nodala ,Apkope” noraditas tiriSanas instrukcijas.

Pirms parbaudes vienmér iznemiet ,SP25M” korpusu no zondes galvinas.

Jebkuras ,SP25M” korpusa dalas vai skenéSanas modula ar&ja apvalka nopietna bojajuma vai parravuma gadijuma NEKAVEJOTIES
atvienojiet baro$anas avotu, nonemiet bojatas dalas, neméginiet tas izmantot atkartoti un sazinieties ar piegadataju, lai sanemtu padomu.
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Drosibas attéli

Shémas attéloti elementi (apziméti ar [1] [§] [#]), uz kuriem ir atsauces $aja droSibas instrukcija.

»SP25M” zondes korpuss

Gala skata ir atteélots kinematiskais savienojums ar moduli

~-SP25M” kinematiskais savienojums ar moduli

»SM25” skenésanas moduli

Gala skata ir attélots kinematiskais savienojums ar korpusu

~SP25M” kinematiskais savienojums ar korpusu
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MT - Rakkomandazzjonijiet generali dwar is-sigurta

MT: Rakkomandazzjonijiet generali dwar is-sigurta

/\ ATTENZJONI: Qabel ma johrog mill-ippakkjar u jinstalla s-sistema tas-sonda SP25M, |-utent ghandu jagra bl-attenzjoni I-istruzzjonijiet
dwar is-sigurta hawn taht u jizgura li jkunu segwiti fkull hin mill-operaturi kollha li juzaw is-sistema tas-sonda. L-uzu ta' kontrolli jew
aggustamenti, jew it-twettiq ta' proceduri hlief dawk specifikati hawnhekk, jistghu jirrizultaw fespozizzjoni perikoluza ghal radjazzjoni
infra-red.

L-operaturi ghandhom jigu mharrga fl-uzu u fl-applikazzjoni tas-sistema tas-sonda SP25M u tal-prodotti li jigu maghha, fil-kuntest tal-
magna li tkun iffittjata maghha, qabel ma jithallew ihaddmu dik il-magna.

n NOTA: Ir-referenzi hawn taht jirreferu ghal karatteristici indikati [1] [$] [¢] fuq I-istampi murija hawn taht. Jekk joghgbok a¢certa ruhek li
tifhem b'mod ¢ar I-istruzzjonijiet kollha dwar is-sigurta. Hu rakkomandat li wiehed ikun familjari mal-komponenti tas-sistema SP25M,
kif muri fis-sezzjonijiet li gejjin.

e Deskrizzjoni fil-gosor tal-komponenti tas-sistema

e Dijagramma skematika tal-komponenti tas-sistema tas-sonda

e Dijagramma skematika tal-FCR25 flexible change rack

e Dijagramma skematika tal-FCR25 TC flexible change rack

Is-sistema tas-sonda SP25M ghandha protezzjoni overtravel mekkanika pprovduta fl-assi +Z tas-sonda, permezz ta' bumpstop fissa.
Ghalhekk, is-sistema tal-kontroll tal-magna trid tkun kapaci twaqgqaf il-moviment tal-magna, fdin I-assi tas-sonda, qabel ma tintlahaq il-
bumpstop. Jekk dan mhuwiex il-kaz, I-utent ghandu jilbes protezzjoni ghall-ghajnejn matul it-thaddim fil-kaz ta' ksur tal-istylus.

Ghandu jkun kawtela biex jigi zgurat li I-optical windows (indikati b'[]), li jinsabu kemm fuq il-body kif ukoll fug il-modulu, ma ssirilhomx hsara
ghax huma tal-hgieg u jistghu jikkawzaw korriment.

/\ ATTENZJONI: Kalamiti permanenti jintuzaw f'xi partijiet tas-sistema SP25M u prodotti assocjati maghha. Hu importanti li zzommhom
'il boghod minn oggetti li jistghu jigu affettwati minn kampijiet manjetici, ez. sistemi ta' hazna tad-dejta, pacemakers u arloggi, ecc.

Sigurta tal-LED

Il-body tal-SP25M fih sorsi ta' embedded high power LED (indikati b'[t]) li jipproducu radjazzjoni infra-red invizibbli. Dawn is-sorsi jigu
esposti meta SM25-# jew modulu TM25-20 ma jkunux imwahhla.

Li tnehhi I-modulu, jagta' zewg settijiet ta' interlock switches (indikati b'[f]) biex jitfi awtomatikament I-energija LED u jassigura sigurezza lill-
utent.

F'intervalli adattati, il-kuntatti tal-interlock ghandhom jigu ezaminati u ¢¢ekkjati biex jigi zgurat li jkunu nodfa u ma jkunx fihom
kontaminazzjoni li tkun giet mill-arja, bhal trab, partikuli zghar u rbaba tal-hadid. F'¢irkustanzi li x'aktarx li mhux se jsehhu, kontaminazzjoni
bhal din tista' tikkawza xort tal-pinns u ghaldagstant izzid ir-riskju li tintbaghat energija lil-LEDs, minghajr ma jkun hemm modulu mwahhal.
M'ghandek qgatt tikkonnettja oggetti li jikkondu¢u ma', jew bejn, il-kuntatti. Segwi l-istruzzjonijiet dwar it-tindif fit-tagsima tal-manutenzjoni.

Qabel tibda l-ispezzjoni, dejjem nehhi I-body tal-SP25M minn mal-probe head.

F'kaz ta' hsara serja lil, jew il-gsim ta', kwalunkwe parti tal-body tal-SP25M jew tal-casing ta' barra tal-iscanning module, IMMEDJATAMENT
skonnettja s-sors tal-energija, nehhi u tippruvax terga' tuza I-partijiet, u ikkuntattja lill-fornitur tieghek ghal parir.
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Stampi dwar is-sigurta

Dawn id-dijagrammi juru karatteristici, indikati b'[t] [£] [#] li hemm referenzi ghalihom fdawn ir-rakkomandazzjonijiet dwar is-sigurta.
Korp tas-sonda SP25M

Dehra tat-tarf li turi kinematic joint mal-modulu

SP25M kinematic joint mal-modulu
SM25 scanning modu B es

Dehra tat-tarf li turi kinematic joint mal-korp

SP25M kinematic joint mal-korp
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NL - AN gemene vei Bigieidsaanbeve Bingen

NL.: Al gemene vei ligheidsaanbewve Bingen

/\ WAARSCHUWING: Lees voor het uitpakken en installeren van het SP25M tastersysteem eerst de hieronder vermelde
veiligheidsinstructies en zorg ervoor dat deze te allen tijde door alle gebruikers van het tastersysteem worden opgevolgd. Het gebruik
van andere bedieningsapparatuur, hulpstukken of uitvoeringsprocedures dan hierin vermeld kan leiden tot blootstelling aan
gevaarlijke infraroodstraling.

Gebruikers moeten, voordat de machine wordt gebruikt, worden opgeleid in het gebruik en de toepassing van het SP25M
tastersysteem en de daarbij behorende producten in samenhang met de machine waarop het systeem is aangesloten.

n OPMERKING: Hieronder wordt verwezen naar de tekens [1], [1] en [¢] in de onderstaande afbeeldingen. Zorg ervoor dat u alle
veiligheidsinstructies helder begrijpt. Maakt u zich vertrouwd met de SP25M systeemcomponenten, die te zien zijn in de volgende
doorsnedes:

Overzicht systeemcomponenten

Schematische weergave van componenten tastersysteem

Schematische weergave van flexibel wisselrek FCR25

Schematische weergave van flexibel wisselrek FCR25 TC

Het SP25M tastersysteem heeft een mechanische overtravelbescherming in de tasters +Z-as, bestaande uit een vaste eindaanslag.
Het besturingssysteem van de machine moet daarom de machinebeweging langs deze tasteras kunnen stopzetten voordat de
eindaanslag wordt bereikt. Als dit niet zo is, dan moet de gebruiker tijdens het werk een veiligheidsbril dragen voor het geval de stylus
breekt.

Zorg ervoor dat de optische vensters (aangegeven met [¢]) op zowel het tasterhuis als de module niet beschadigd raken, aangezien ze van
glas zijn en dan letsel kunnen veroorzaken.

/. WAARSCHUWING: Er worden in enkele componenten van het SP25M systeem en de daarbij behorende producten permanente
magneten gebruikt. Het is belangrijk om deze weg te houden van voorwerpen die gevoelig zijn voor magnetische velden, zoals
gegevensopslagsystemen, pacemakers, horloges enz.

LED wei Righeid

In de SP25M zijn krachtige LED-bronnen (aangegeven met [t]) ingebouwd, die onzichtbare infrarode straling uitzenden. Deze LED's
worden blootgesteld wanneer de SM25-# of TM25-20 module niet aangebracht is.

Verwijdering van de module verbreekt de contacten van twee veiligheidsschakelaars (aangegeven met [1]), waardoor de LED-voeding
automatisch uitgaat en de gebruiker veilig is.

De schakelaarcontacten moeten regelmatig worden geinspecteerd en gecontroleerd, zodat vaststaat dat ze schoon zijn en vrij van
verontreinigingen uit de lucht zoals stof, vuil en spanen. Zulke vervuiling zou, hoewel het onwaarschijnlijk is, kortsluiting van de pennen
kunnen veroorzaken en dus het risico verhogen van ingeschakelde LED's terwijl de module ontbreekt. Sluit op of tussen de contacten nooit
geleidende voorwerpen aan. Volg de reinigingsinstructies in het hoofdstuk Onderhoud.

Haal de SP25M altijd voor de inspectie van de tasterkop af.

Mocht het huis van de SP25M of de scanmodule ergens aan de buitenzijde beschadigd raken of breken, schakel dan ONMIDDELLIJK de
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voedingsspanning uit, verwijder de producten en vraag uw leverancier om advies. Gebruik de verwijderde producten niet opnieuw.
Afbee B dingen owver veiligheid

Deze afbeeldingen bevatten onderdelen, aangegeven met [t], [f] en [¢], waar in deze veiligheidsaanbevelingen naar verwezen wordt.
Tasterhuis SP25M

Aanzicht van uiteinde, met kinematische koppeling naar module

Kinematische koppeling SP25M naar module
Scanmodu Bes SM25

Aanzicht van uiteinde, met kinematische koppeling naar tasterhuis

Kinematische koppeling SP25M naar tasterhuis
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PL - Ogdlne zalecenia dotyczace bezpieczenstwa

PL: Ogodlne zalecenia dotyczace bezpieczenstwa

& PRZESTROGA:Przed rozpakowaniem i zainstalowaniem systemu sondy SP25M uzytkownik powinien zapoznac sie doktadnie z
ponizszymi instrukcjami dotyczacymi bezpieczenstwa oraz zapewni¢ state przestrzeganie tych instrukcji przez wszystkich operatorow
korzystajgcych z systemu pomiarowego. Skutkiem adiustaciji lub regulacji, bgdz wykonywania procedur innych niz przedstawione
ponizej, moze by¢ narazenie na dziatanie niebezpiecznego promieniowania podczerwieni.

Operatorzy, przed dopuszczeniem ich do obstugi maszyny wspoétrzednosciowej, muszg byé przeszkoleni w uzywaniu i zastosowaniu
systemu SP25M oraz elementéw pomocniczych.

n UWAGA:W tekscie powotano sie na elementy oznaczone symbolami [1] [{] [¢] jak przedstawiono na ponizszych ilustracjach. Nalezy
zadbac o doktadne zrozumienie wszystkich zalecen dotyczgcych bezpieczenstwa. Zalecane jest zapoznanie sie z czesciami
sktadowymi systemu SP25M, jak przedstawiono w nastepujacych sekcjach:

Przeglad elementéw sktadowych systemu

Schemat czesci sktadowych sondy

Schemat elastycznego systemu zasobnika FCR25

Schemat elastycznego systemu zasobnika FCR25 TC

System sondy SP25M jest wyposazony w mechaniczne zabezpieczenie nadmiernego wychylenia trzpienia, dziatajgce w osi +Z sondy,
w postaci zderzaka krancowego zamocowanego w ustalonym potozeniu. Dlatego tez system sterujgcy obrabiarki musi zapewnia¢
zatrzymanie ruchu obrabiarki w tej osi zanim zostanie osiggniety zderzak krancowy. Jezeli tak nie jest, uzytkownik musi podczas
eksploatacji maszyny wspoirzednosciowej zaktada¢ ostone oczu na wypadek ztamania koncéwki czujnikowe;.

Nalezy uwazac, aby nie dopusci¢ do uszkodzenia okienek optycznych (oznaczonych [¢]), umieszczonych zaréwno na korpusie, jak i na
modulLe, poniewaz sg one wykonane ze szkfa i mogtyby spowodowac obrazenia.

/\ PRZESTROGA:W niektrych czesciach skladowych systemu SP25M i produktw pomocniczych sa stosowane magnesy trwale. Wazne
jest, aby utrzymywac je z dala od takich elementw, na ktre moga niekorzystnie oddzialywac pola magnetyczne, np. systemy
przechowywania danych, stymulatory serca, zegarki itp.

Bezpieczenstwo postugiwania sie diodg LED

Korpus SP25M zawiera wbudowane zrodia elektroluminescencyjne o duzej mocy (oznaczone [1]), ktére emitujg niewidzialne
promieniowanie podczerwone. Zrédta te sg odstoniete, gdy nie jest zamontowany modut SM25-# ani TM25-20.

Wymontowanie tego modutu powoduje rozwarcie dwoch zespotdw stykow przetgcznika blokady (oznakowanie [1]) w celu automatycznego
wylgczenia zasilania diod i zagwarantowania bezpieczenstwa uzytkownikow.

W stosownych odstepach czasu nalezy dokonywac przegladu i kontroli stykdw blokady w celu upewnienia sie, czy sg czyste i wolne od
zanieczyszczen zawartych w powietrzu, takich jak kurz, pyt lub opitki. W mato prawdopodobnych okolicznosciach takie zanieczyszczenia
mogtyby spowodowaé zwarcie koncéwek stykow i w ten sposéb podnies¢ ryzyko podania zasilania do diod $wiecgcych bez zamontowania
modutu. Nigdy nie wolno przytgcza¢ do stykow, lub pomiedzy nimi, zadnych przedmiotéw przewodzgcych prad elektryczny. Postepowacd
zgodnie z zaleceniami rozdziatu Konserwacja dotyczgcymi czyszczenia.

Przed przystgpieniem do przeglgdu nalezy zawsze zdejmowac korpus SP25M z glowicy sondy.
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W przypadku powaznego uszkodzenia lub pekniecia jakiejkolwiek czesci obudowy SP25M, badz obudowy zewnetrznej Modutu
Skanujacego, nalezy natychmiast odtgczy¢ Zrédto zasilania, usungc i nie probowaé ponownie uzy¢ zdemontowanych czesci, nastepnie
niezwtocznie skontaktowac sie z dostawca.

llustracje zwigzane z bezpieczernstwem

Znajdujgce sie ponizej diagramy przedstawiajg elementy oznaczone symbolami [1] [1] [¢], do ktdrych odniesiono sie w niniejszych
instrukcjach bezpieczenstwa.

Korpus sondy SP25M

Widok z konca pokazujacy ztgcze kinematyczne modutu

Kinematyczne ztgcze modutu SP25M
Moduty skanujgce SM25

Widok z konca pokazujgcy kinematyczne ztgcze korpusu

Kinematyczne ztgcze korpusu SP25M
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PT - Recomendacgbes gerais de seguranca

PT: Recomendac¢des gerais de seguranca

& ATENGAO : Antes de desembalar e instalar o apalpador SP25M, o usuario deve ler com todo o cuidado as instrucdes de
seguranga abaixo e certificar-se de que sempre sejam obedecidas por todos os operadores que utilizarem o sistema. O uso de
controles ou ajustes ou a execugéo de procedimentos diferentes daqueles aqui especificados podem resultar em exposi¢éo
perigosa a radiacao infravermelha.

E necessario que os operadores estejam treinados no uso e na aplicagao do apalpador SP25M, dos produtos que 0 acompanham
e na maquina onde o mesmo estiver instalado, antes de serem autorizados a opera-lo.

n NOTA: O texto a seguir contém referéncias sobre caracteristicas indicadas por [1] [f] [¢] nas figuras mostradas abaixo. Certifique-se
que todas as instrugdes de segurancga foram compreendidas. E recomendéavel familiarizar-se com os componentes do sistema
SP25M mostrados nas se¢des a seguir:

e Visdo geral dos componentes do sistema

e Diagrama dos componentes do sistema de apalpador

e Diagrama do magazine de troca flexivel FCR25

e Diagrama do magazine de troca flexivel FCR25 TC

O apalpador SP25M possui uma protegdo mecanica de fim de curso, através de um limitador fixo no eixo +Z do apalpador.
Portanto, o sistema de comando da maquina deve ser capaz de parar seu movimento neste eixo do apalpador, antes de atingir o
limitador. Caso isso nao seja possivel, o usuario devera utilizar éculos de protecao durante a operagéo, para o caso de quebra da
ponta.

Deve ser assegurado que as janelas opticas (indicadas como [¢]), localizadas no corpo e no modulo, ndo sejam danificadas, pois séo
feitas de vidro e podem causar lesdes.

,& ATENGAO : Alguns componentes do sistema SP25M e de produtos associados fazem uso de imas permanentes. E importante
manter estes imas afastados de quaisquer objetos que possam ser afetados por campos magnéticos, como sistemas de
armazenamento de dados, marca-passos, relogios, etc.

LED de seguranca

O corpo do SP25M contém em seu interior LEDs de alta poténcia (indicados por [t]) que emitem radiagéo infravermelha. Estas fontes
ficam expostas se um modulo SM25-# ou TM25-20 néo estiver instalado.

A retirada do médulo abre dois conjuntos de contatos [indicados por [1]) ] que automaticamente desligam a energia do LED e garantem a
seguranga do usuario.

Os contatos devem ser inspecionados periodicamente, para assegurar que continuam limpos e isentos de contaminagéo, como po,
residuos ou limalhas. Em uma circunstancia improvavel, esta contaminagao poderia causar um curto-circuito nos pinos, aumentando o
risco de transmitir energia aos LEDs, sem haver um médulo instalado. Nunca conecte objetos condutores aos contatos. Observar as
instrucdes de limpeza na seg¢éo de Manutencéo.

Retire sempre o corpo do SP25M do cabegote antes de examina-lo.

Em caso de dano grave ou ruptura de qualquer componente da carcaga externa do corpo ou do médulo de digitalizagdo do SP25M,
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desconecte IMEDIATAMENTE a fonte de energia, retire o componente e nao tente reaproveita-lo. Procure o seu fornecedor para receber
instrucoes.

Figuras de seguranga

Estes diagramas mostram caracteristicas , indicadas por [1] [f] [¢], que s&o mencionadas nestas recomendagdes de seguranga.

Corpo do apall pador SP25M

Vista de frente mostrando o acoplamento cinético para o médulo

SP25M acoplamento cinético para o médulo
Moddulos de digitalizagdo SM25

Vista de frente mostrando o acoplamento cinético para o corpo

SP25M acoplamento cinético para o corpo
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RO - Recomandari generale de protectia muncii

RO: Recomandari generale de protectia muncii

A ATENTIE: Inainte de a despacheta si instala sistemul SP25M, utilizatorul trebuie sa citeasca cu atentie instructiunile de securitate de
mai jos si sa se asigure ca ele vor fi respectate de toti operatorii ce folosesc sistemul. Utilizarea de operatii, proceduri sau reglaje,
altele decat cele specificate in prezenta instructiune, poate duce la expunere periculoasa la radiatii infrarosii.

Operatorii trebuiesc instruiti pentru utilizarea sistemului SP25M si a a produselor asociate, in contextul echiparii masinii, inainte de a
li se permite operarea acesteia.

n NOTA: Mai jos se fac referiri la elementele indicate [1] [£] [¢] pe ilustratii. Mai jos se fac referiri la elementele indicate pe ilustratii. Se
recomanda familiarizarea cu componentele sistemului SP25 M dupa cum este prezentat mai jos:

e Prezentarea componentelor sistemului

Schema bloc a componentelor sistemului
Schema bloc a schimbatorului de scule flexibil FCR25
Schema bloc a schimbatorului de scule flexibil FCR25 TC

Sistemul SP25M dispune de o protectie mecanica de suprasarcina pe axa +Z a probei, printr-un tampon fix. Sistemul de control al
masinii trebuie sa fie capabil sa opreasca miscarea acesteia pe directia axei +Z, inainte ca tamponul sa fie atins. Daca acest lucru
nu este posibil, operatorul trebuie sa poarte ochelari de protectie care sa il protejeze in cazul spargerii palpatorului propriu-zis.

Trebuie sa va asigurati ca ferestrele optice (indicate [4]), situate atat pe corp céat si pe modul, nu sunt deteriorate deoarece sunt facute din
sticla si ar putea cauza raniri.

& ATENTIE: In unele componente ale sistemului SP25M sunt folositi magneti permanenti. Este recomandata pastrarea distantei fata
de acestia a dispozitivelor care pot fi afectate de camp magnetic cum ar fi: sisteme de stocare de date, pacemakere, ceasuri etc.

Siguranta LED

Corpul SP25M contine surse LED integrate de mare putere (indicate [t]), care emit radiatii infrarosii invizibile. Aceste surse sunt expuse
atunci cand nu este atasat nici unul dintre modulele SM25* sau TM25-20

Tnlaturarea modulului ntrerupe doud seturi de contacte ale comutatorului de blocare (indicat [£]) pentru a opri automat alimentarea LED-
urilor si pentru a asigura siguranta utilizatorului.

La intervale potrivite, contactele de interblocare trebuie sa fie verificate si controlate pentru a fi siguri ca sunt curate si necontaminate cu
praf, resturi sau aschii metalice. In situatii rare, contaminarea contactelor cu murdarie poate duce la scurtcurcuite intre terminale,
determinand riscul de a alimenta sursa LED chiar fara ca un modul sa fie atasat corpului. Nu conectati niciodata obiecte conductoare de
curent la sau intre contacte. Pentru curatare urmati instructiunile din sectiunea Intretinere.

inainte de a incepe verificarea, demontati intotdeauna corpul SP25M de pe cap.

In eventualitatea defectarii puternice sau chiar a ruperii oricarei parti a corpului SP25M sau a unui modul de scanare, deconectati IMEDIAT
alimentarea cu energie, demontati sistemul, nu mai incercati sa il utilizati si contactati furnizorul pentru instructiuni.
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| Bustratii de securitate

Aceste diagrame arata caracteristici, indicate [t] [{] [#] la care se face referinta in aceste recomandari privind siguranta.

Corpull probei SP25M

Vedere dinspre capat reprezentand imbinarea cinematica cu modulul

Imbinarea cinematica SP25M cu modulul

Modu B el e de scanare SP25M

Vedere dinspre capat reprezentand imbinarea cinematica cu corpul

Imbinarea cinematica SP25M cu corpul
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SK - VSeobecné bezpecnostné odporucania

SK: VSeobecné bezpecnostné odporucania

& UPOZORNENIE: Pred vybalenim a nainstalovanim snimacieho systému SP25M si pouzivatel musi dokladne precitat’ bezpeénostné
pokyny uvedené nizSie a zarucit’ ich neustale dodrziavanie vSetkymi pracovnikmi obsluhujlcimi snimaci systém. Pouzivanie ovladacich
prvkov, nastavovanie alebo vykonavanie inych postupov, nez su uvedené v tomto dokumente, méze viest k nebezpecnej expozicii
infraCervenym Zziarenim.

Obsluha musi byt predtym, neZ sa jej umozni ovladanie prislusného stroja, vyskolena v pouzivani a aplikacii snimacieho systému
SP25M a prislusnych produktov v kontexte stroja, do ktorého sa montuje.

n POZNAMKA: NizSie sa odkazuje na funkcie oznaéené ikonou [1] [1] [#] na obrazkoch uvedenych nizSie. VSetkym bezpe&nostnym
pokynom musite dobre porozumiet. Odporuc¢ame oboznamit sa s komponentmi systému SP25M, ktoré su vyobrazené v
nasledujucich sekciach.

Prehl'ad systémovych komponentov

Schematicky diagram komponentov snimacieho systému

Schematicky diagram flexibilnej vvmennej konzoly FCR25

Schematicky diagram flexibilnej vymennej konzoly FCR25 TC

Snimaci systém SP25M obsahuje mechanicku ochranu pred prekroenim krajnej polohy, ktoru tvori pevny koncovy doraz v osi +Z
sondy. Systém ovladania stroja musi byt preto schopny zastavit pohyb stroja v smere tejto osi sondy este pred dosiahnutim
koncového dorazu. VV opacnom pripade musi uzivatel nosit po€as prevadzky ochranu o€i pre pripad prasknutia snimacieho hrotu.

Musi sa davat pozor, aby nedoSlo k poSkodeniu optickych okienok (oznaenych ikonou [¢]), ktoré su umiestnené na tele hlavice aj module,
pretoze su vyrobené zo skla a mohli by sposobit poranenie.

/. UPOZORNENIE: V niektorych suc€astiach systému SP25M a sprievodnych produktoch sa pouzivaju permanentné magnety. Je
dolezité udrziavat ich mimo predmetov, ktoré mézu byt ovplyvnené magnetickymi polami, ako su napriklad systémy na ukladanie
udajov, kardiostimulatory, hodinky a podobne.

Bezpecénost didd LED
Telo systému SP25M obsahuje integrované vysokovykonné diédy LED (oznacené ikonou [1]), ktoré emituju neviditelné infraCervené
Ziarenie. K odkrytiu tychto diédovych zdrojov dbjde, ked' nie je pripojeny modul SM25-# alebo TM25-20.

Odstranenim modulu sa rozpoja dve supravy kontaktov bezpecnostnych blokovacich spinacov (oznacené ikonou [£]), €im sa automaticky
vypne napajanie diéd LED a zaruci sa bezpecnost pouzivatela.

Bezpecnostné blokovacie kontakty treba vo vhodnych intervaloch prezerat’ a kontrolovat, aby sa zarucilo, ze su Cisté a bez necist6t, ktoré
sa k nim mohli dostat’ zo vzduchu, ako napriklad prach, pevné Castice alebo piliny. V nepravdepodobnych pripadoch by takéto znecistenie
mohlo spdsobit’ skrat vyvodov a nasledné zvysenie rizika privodu napajania k diddam LED, a to aj bez pripojeného modulu. Ku kontaktom a
medzi ne nikdy nepripajajte vodivé predmety. DodrZiavajte pokyny na Cistenie uvedené v €asti venovanej udrzbe.

Pred prehliadkou vzdy odstrante telo sondy SP25M zo snimacej hlavice.

V pripade zavazného poskodenia alebo prasknutia lubovolnej €asti tela snimacieho systému SP25M alebo vonkajSieho puzdra snimacieho
modulu OKAMZITE odpojte zdroj napajania, demontuijte prislugné diely a nepokusaite sa ich znova pouzit. Dal$i postup konzultujte s
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dodavatelom.

BezpecCnostné schémy

Tieto diagramy znazornuju funkcie (oznacené ikonami [1] [] [¢]), na ktoré sa odkazuje v tychto bezpecnostnych odporucaniach.
Tel o sondy SP25M

Koncovy pohlad zobrazujuci kinematické spojenie s modulom

Kinematické spojenie SP25M s modulom
Snimacie moduly SM25

Koncovy pohlad zobrazujuci kinematické spojenie s telom sondy

Kinematické spojenie SP25M s telom sondy
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SL - SploSna varnostna priporocila

SL: Splosna varnostna priporocila

& POZOR: Uporabnik mora pred jemanjem iz embalaze in montazo merilnega sistema SP25M skrbno prebrati spodnja varnostna
navodila ter poskrbeti, da jih bodo dosledno upostevali vsi operateriji, ki bodo imeli opravka z merilnim sistemom. Uporaba ukazov,
nastavitev ali postopkov, ki odstopajo od tukaj opisanih, lahko povzroéi izpostavitev nevarnemu infrarde¢emu sevanju.

Preden zacnejo upravljati s strojem, morajo operaterji opraviti usposabljanje za uporabo merilnega sistema SP25M in spremljajocih
izdelkov v kontekstu stroja, na katerem je sistem namescen.

n OPOMBA:V besedilu so navedene pozicije s spodnjih ilustracij, ki so oznacene z [t] [f] [¢]. Poskrbite, da boste pred uporabo jasno
razumeli vsa varnostna navodila. Priporo€amo vam, da se seznanite s komponentami sistema SP25M, ki so opisane v naslednjih
poglavjih:

Pregled komponent sistema

Shematski prikaz komponent merilnega sistema
Shematski prikaz sistema za fleksibilno menjavo modulov FCR25
Shematski prikaz sistema za fleksibilno menjavo modulov FCR25 TC

Merilni sistem SP25M ima mehansko zascito pred predolgim hodom po osi glave +Z (fiksni prislon). Krmilni sistem stroja mora
zaustaviti gibanje stroja po tej osi glave Se preden je dosezen koncni polozZaj. V nasprotnem primeru mora operater med delom
uporabljati zasc¢ito za odi, ki ga bo zavarovala v primeru loma tipala.

Pazite, da se ne razbije opti¢no okno na telesu in na modulu [oznaceno z [#]], ker je izdelano iz stekla in se lahko poSkodujete.

& POZOR: V nekaterih komponentah sistema SP25M in spremljajocih izdelkih so trajni magneti. Pazite, da take komponente ne
pridejo v blizino predmetov, na katere lahko vplivajo magnetna polja; to so npr. sistemi za shranjevanje podatkov, sréni
spodbujevalniki, ure itd.

Varnost LED-izvora

V telesu SP25M so vgrajeni LED-izvori visoke moci (oznaceni z [t]), ki oddajajo nevidno infrardeCe sevanje. Ti izvori so izpostavljeni, ko ni
names¢en modul SM25-# ali TM25-20.

Ob odstranitvi modula se prekineta dva para zapornih stikalnih kontaktov, oznacena z [{]. LED-izvor se pri tem samodejno izklopi in tako
zavaruje uporabnika.

Zaporne kontakte redno pregledujte glede CistoCe in se prepriCajte, da niso umazani s kontaminanti, ki se prenasajo po zracni poti (npr.
prah, delci, odrezki). V posebej neugodnih pogojih bi takSna kontaminacija lahko povzrocila kratek stik med pini in s tem nevarnost
aktivnega napajanja LED-izvorov tudi pri odstranjenem modulu. Nikoli ne prikljucite prevodnih predmetov na ali med kontakte. UpoStevajte

navodila za CiS¢enje v poglavju Vzdrzevanje.
Pred pregledovanjem vedno odstranite telo SP25M z merilne glave.

V primeru vecje poskodbe oziroma loma kateregakoli dela telesa SP25M ali zunanjega ohi§ja modula za skeniranje TAKOJ odklopite
napajanje, odstranite dele in jih ne posku$ajte ponovno uporabiti. Za nasvet se obrnite na vasega dobavitelja.
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Varnostne i Bustracije

Ti diagrami prikazujejo dele, oznacene z [1] [f] [¢], na katere se sklicujejo ta varnostna navodila.
Tel o merilne g lave SP25M

Pogled od zadaj, ki kaze kinemati¢no pritrditev na modul

Kinemati¢na pritrditev SP25M na modul
Modu ll'i za skeniranje SM25

Pogled od zadaj, ki kaze kinemati¢no pritrditev na telo

Kinemati¢na pritrditev SP25M na telo
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SV - Allmanna sakerhetsrekommendationer

SV: Allmanna sakerhetsrekommendationer

& VAR FORSIKTIG: Innan probsystem SP25M packas upp och installeras, bor du lasa nedanstaende sékerhetsforeskrifter noggrant,
och se till att de alltid foljs av alla operatdrer som anvander probsystemet. Om instaliningarna andras, eller om man vidtar andra
atgarder an de som anges i dessa instruktioner, kan det leda till att man utsatter sig for farlig infrardd stralning.

Operatorerna maste 6vas i hur man anvander och satter upp probsystem SP25M och tillhérande produkter, i anslutning till den maskin
dar den ar monterad, innan de tillats kora maskinen.

n OBS: l illustrationerna nedan aterfinns referenser till olika funktioner som indikeras med [1] [1] [¢]. Se till att du forstar alla
sakerhetsforeskrifter utan problem. Vi rekommenderar att du bekantar dig med komponenterna i SP25M-systemet, sa som det visas
i féljande avsnitt:

o Oversikt dver systemets komponenter

Schematisk dversikt éver probsystemets komponenter
Schematisk dversikt 6ver FCR25 flexibelt vaxlingsrack
Schematisk dversikt dver FCR25 TC flexibelt vaxlingsrack

Probsystemet SP25M har ett mekaniskt skydd mot dverrdrelse i +Z-riktningen i form av ett fast andstopp. Maskinens styrsystem
maste darfor kunna stoppa rérelsen i denna riktning innan proben kommer till &ndstoppet. Om detta inte ar mojligt, maste operatoren
anvanda skyddsglasdgon under driften, for den handelse att matspetsen bryts av.

Var forsiktig sa att de optiska fonstren (markta [¢]), som finns pa huset och modulen, inte skadas, eftersom de ar gjorda av glas och kan
orsaka personskador.

& VAR FORSIKTIG: Permanentmagneter anvands i vissa komponenter i system SP25M och tillhérande produkter. Det r viktigt att
halla avstand mellan dessa och sadant som kan skadas av magnetfalt, t.ex. datalagringsenheter, pacemakers, klockor m.m.

LED sakerhet

SP25M-huset innehaller inbyggda hogeffektsdioder (markta [t]), och avger osynlig infrardd stralning. Dessa stralningskallor exponeras nar
ingen av modulerna SM25-# eller TM25-20 ar monterad.

Nar modulen tas bort bryts strommen genom tva forreglingskontakter (markta [1]) , som automatiskt stanger av lysdioderna och garanterar
sakerheten for anvandaren.

Inspektera forreglingskontakterna med lIampliga intervall och kontrollera att de ar rena och fria fran luftburen smuts, sdsom damm, skrép och
span. Under vissa osannolika omstandigheter kan saddan nedsmutsning medfora kortslutning av kontakterna och 6ka risken for att strom
skickas till lysdioderna, utan att nAgon modul monterats. Anslut aldrig elektriskt ledande foremal till — eller mellan — kontakterna. Folj
rengdringsanvisningarna i underhallsavsnittet.

Ta alltid bort SP25M-huset fran probhuvudet innan det kontrolleras.

| handelse av allvarliga skador eller sprickor pa nagon del av SP25M-huset eller provhuvudets yttre hélje ska strommen OMEDELBART
stdngas av. Avlagsna och ateranvand ej provdelarna. Kontakta er leverantor for rad.
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Sakerhetsillustrationer

Dessa figurer visar funktioner som visas med [ 1] [ 1] [¢] och som beskrivs i dessa sdkerhetsrekommendationer.
SP25M probkropp

Sedd bakifran, med kinematisk koppling till modulen

SP25M kinematisk koppling till modul
SM25 scanningmodu B er

Sedd bakifran, med kinematisk koppling till kroppen

SP25M kinematisk koppling till kroppen
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RTP20 user's guide

Documentation part number: H-1000-5116-02-A
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General information

© 2006 - 2014 Renishaw plc. All rights reserved.

This document may not be copied or reproduced in whole or in part, or transferred to any other media or language, by any means, without
the prior written permission of Renishaw.

The publication of material within this document does not imply freedom from the patent rights of Renishaw plc.
Disc B aimer

RENISHAW HAS MADE CONSIDERABLE EFFORTS TO ENSURE THE CONTENT OF THIS DOCUMENT IS CORRECT AT THE DATE
OF PUBLICATION BUT MAKES NO WARRANTIES OR REPRESENTATIONS REGARDING THE CONTENT. RENISHAW EXCLUDES
LIABILITY, HOWSOEVER ARISING, FOR ANY INACCURACIES IN THIS DOCUMENT.

Trademarks

RENISHAW® and the probe emblem used in the RENISHAW logo are registered trademarks of Renishaw plc in the UK and other
countries.

apply innovation is a trademark of Renishaw plc.

All brand names and product names used in this document are trade names, service marks, trademarks, or registered trademarks of their
respective owners.

Windows XP, Windows 2000, Vista and Windows 7 are registered trade names of the Microsoft Corporation.

All trademarks and trade names are acknowledged.

WEEE
=

The use of this symbol on Renishaw products and/or accompanying documentation indicates that the product should not be mixed with the
general household waste upon disposal. It is the responsibility of the end user to dispose of this product at a designated collection point for
waste electrical and electronic equipment (WEEE) to enable reuse or recycling. Correct disposal of this product will help save valuable
resources and prevent potential negative effects on the environment. For more information, please contact your local waste disposal service
or Renishaw distributor.

Warranty

Renishaw plc warrants its equipment for a limited period (as set out in our Standard Terms and Conditions of Sale) provided that it is
installed exactly as defined in associated Renishaw documentation.

Prior consent must be obtained from Renishaw if non-Renishaw equipment (e.g. interfaces and/or cabling) is to be used or substituted.
Failure to comply with this will invalidate the Renishaw warranty.

Claims under warranty must be made from authorised service centres only, which may be advised by the supplier or distributor.
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Care of equipment

Renishaw probes and associated systems are precision tools used for obtaining precise measurements and must therefore be treated with
care.

Changes to Renishaw products

Renishaw reserves the right to improve, change or modify its hardware or software without incurring any obligations to make changes to
Renishaw equipment previously sold.

Patents

Features of Renishaw's RTP20 product, and other associated and similar Renishaw products, are the subject of one or more of the
following patents and / or patent applications:

CN1695036B EP1546644 JP4361016 uUS7100297
US7293365
uUS6012230
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References and associated documents

The following Renishaw documents are referred to in this document or may be a source of further relevant information. They can easily be
acquired from Renishaw web site www.renishaw.com.

Title |Document number

Installation and user's guide: TP20 system H-1000-5008
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System description

RTP20 is an indexable head that uses the CMM's motion for repeatable repositioning. It offers low-cost ‘motorised' head functionality with
an integral TP20 touch-trigger probe.

Automated indexing of the head is realised through an innovative process which uses the motion of a CMM to achieve motorised head style
operation. This indexing process comprises of three operations:

e An external locking lever on the probe head is driven against a dedicated sphere mounted to a pole located on the bed of the CMM, thus
unlocking the head

e The CMM motion is then used to engage a drive-cup located in the head's A-axis swivel, with the pole-mounted sphere, enabling rotation
of the head in the A and B-axes by driving around the pole

e The indexing operation is completed by again using the CMM motion to drive the locking lever against the pole-mounted sphere, thus
locking the head

The automated indexing of the RTP20 allows the integral TP20 probe to be moved to 168 repeatable positions in 15-degree increments
using both the A and B-axes, requiring a one-time only qualification for each stylus position thus ensuring fast throughput for part
inspection. Using the CMM motion to lock and orientate the head together with the MCR20 change rack, which allows repeatable
interchange between qualified probe modules, provides a fully automated system.

n NOTE: The red LED on the front of the head indicates probe status, and can be controlled by either the CMM or a Renishaw probe
interface. Conventionally LED ON indicates probe seated (armed), and LED OFF indicates probe triggered.

Electrical connection is via a 5 pin DIN connector.

Lock lever

B-axis scale

—— Kinematic
= mouning
TP20 —
module
— Stylus
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Measuring performance

Positional repeatability (20) 2 ym (0.00008 in)

(At stylus tip with TP20 standard force module and 10 mm (0.39 in) stylus length)

Positional repeatability (20) 3 pm (0.00012 in)

(At stylus tip with EM2 94.5 mm (3.72 in) extended module and stylus 10 mm (0.39 in) long).

Range of articulation A-axis 0° to 90° in 15° increments

Range of articulation B-axis +180° in 15° increments
Dual axis lock Via lock lever
MS range of shanks

5-pin DIN socket

Head mounting
Cable connection
50 m with (24 awg) conductors
1LED

EM2 - 94.5 mm (3.72 in) extended
+10 °C to +40 °C (+50° to +104 °F)
-10 °C to +70 °C (+14° to +158 °F)
TP20 kinematic

208 g

Cable length

Probe status indication
Maximum load module
Operating temperature range
Storage temperature range

Probe module mounting

_|
D
=
=.
0
o
-
o
o
~+
o

Weight - without shank
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Dimensions

2148 mm (1.89 in)

4’] |—————
W =] i

P20
RENI \W.é)
- 44.2 mm
3?1522"::; 1680 75 (1.74 in})
B7.5 mm
(3.44 in)
Y
21 mmto 75 mm
. {0.83in 1o 2,95 in)
l‘z
A—axis "‘
—I-I I-ﬂ— 57 mm
(0.22 in)
|||I|l|| |||||||a
g 4
* Shank mounting face B-axis

+180°
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Install B ation

Mounting the shank on the probe head

n NOTE: The RTP20 shanks are factory fitted and are selected by part number when ordering (see 'Parts list").

Hold the shank in the recess on the top face of the RTP20
Rotate the shank until the four screw holes are aligned

Fix the shank in place using only M3 x 5 mm screws (supplied)
Progressively tighten with the 2.5 mm A/F hexagonal key (supplied)

Mounting the RTP20 to the CMM

The head is normally attached to the CMM quiill using a shank to suit it.

For optimum shielding against EM phenomena, it is recommended that the shank is grounded to the same electrical point as the control
system.

Custom designed mountings are available, subject to approval from Renishaw's Custom Products Department. Please contact your
supplier or Renishaw for further information.

The head mounting must be rigid, as any movement during operation will introduce system measurement errors. If the head is replaced or
repositioned in the quill, all head positions in current use must be requalified before making further measurements.

n NOTE: Remove plastic cap from kinematic mount prior to attaching a TP20 module. Keep in a safe place for future protection.
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Operation

[h WARNING: Safety glasses should be worn and the CMM speed be reduced during initial operation of RTP20.

It is the machine supplier's responsibility to ensure that the user is made aware of any hazards involved in operation, including those
mentioned in Renishaw product documentation, and to ensure that adequate guards and safety interlocks are provided.

/\ CAUTION: RTP20 is designed for automated operation under direct control of the CMM software. To avoid possible collision during
use, RTP20 must not be unlocked, re-orientated or locked by hand during normal operation.

Preparing RTP20 for use

To prepare RTP20 for use, the pivot pole must be correctly fitted to the CMM table to ensure unobstructed operation of the probe head. The
pole consists of three sections; a fixing stud, middle stem and upper pole section which has the pivot sphere at its tip. The pole sections
must be fitted using the torque tool (supplied) to ensure the pole does not become loose during operation. Various fixing studs are available
for different CMM table fixture holes, these are; M6 x 1, M8 x 1.25, M10 x 1.5, 5/16” x UNC and 3/8” x UNC.

Pivot ball @6 mm

925 mm

Q5.5 mm —e
Upper pole section

Q8.5 mm —=

Middle stem ———
243 mm

Q11 mm ——

Fixing stud

018 mm
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& CAUTION: RTP20 must be locked in the A, 0 and B, 0 position before initially defining the pivot pole sphere.

Prior to initial use, RTP20 is locked in the A, 0 and B, 0 position to enable the OEM supplied software to define the pivot pole sphere
location at eight default positions for RTP20. This is done by calibrating four angles in the A-axis and four angles in the B-axis. Whilst a
small degree of misalignment can be accommodated by head/cup geometry, this should be minimised where possible and the first moves
should be carried out slowly to confirm clearances.

Using RTP20

To change the orientation of RTP20:

1. Use the OEM supplied RTP20 software ‘macro’ to send the head to a safety ‘stand-off' position that offers a clear path to the pivot pole
sphere.

2. From this ‘stand-off' position, send RTP20 to the sphere using the CMM axes to locate and rotate the appropriate left or righthand
locking lever of the head to unlock it. The head is then repositioned to engage the RTP20 cup on the pivot pole sphere to index it to the
required angle. Once the required angle is reached, the cup is disengaged from the pole sphere and the head is moved to locate and
rotate the appropriate locking lever to the re-locked condition.

3. RTP20 is then returned to a safety ‘stand-off' position clear of the pivot pole.

4. Commence gauging, ensuring that the correct qualification data is recalled for each head position.

To define RTP20 probe head positions:

e Use the OEM supplied RTP20 software ‘macro' to change the orientation of the probe to the next desired position and qualify the stylus
tip(s)

e Qualify the stylus tip(s) according to the CMM supplier's instructions

e Repeat the qualification process for all other desired orientations and stylus tips

Periodic re-qualification should be performed under the following circumstances:

e CMM supplier's recommendations, particularly in respect of temperature changes

e At the start of the working day or shift

e After an accidental collision

e After changing any measuring system component (except a prequalified TP20 module)
e [f the initial state is unknown or uncertain
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The Renishaw TP20 probe modules incorporate a kinematic coupling, which ensures highly repeatable stylus tip positioning.
The range of modules comprises 5-way versions with length or trigger force options and a 6-way version.

Probe modules fit directly onto the RTP20 kinematic mount. It is possible to change TP20 modules with different stylus configurations
without re-qualification.

The TP20 is suitable for use with all Renishaw probe interfaces and probe heads which service the TP2
and TP6 touch-trigger probes.

13.2 mm

Product compatibility

Diameter
Length:
LF/SF/MF/EF
EM1 STD

EM2 STD

38 mm

88 mm

113 mm

42 mm

TP20 kinematic
Thread M2 x 0.4

Probe module mounting
Stylus mount
Sense directions:

LF/SF/MF/EF/EM1STD/
EM2 STD

5-way (X, =Y, +Z)

w)
@ S
=3 D
o o,
- =
o
Q
()
o
=}

6-way (X, 1Y, £7)

10 N (1 kgf), 36 ozf maximum
IP30

25,000 changes

&
5
<

Probe module pull-off force

Sealing

Probe module life
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Probe modu Be type and sty Bus Bength

Parameter LF SF MF = 6-way EM1 STD EM2 STD
Stylus length 10 mm 10 mm 25 mm 50 mm 10 mm 10 mm 10 mm
Trigger force 0.055N 0.08 N 0.1N 01N 0.14 N 0.08 N 0.08 N
(nominal at stylus tip) XY (5.5 gf) (8 df) (10 gf) (10 g¢f) (14 df) (84df) (8 df)
Trigger force 0.65N 0.75N 19N 32N 16N 0.75N 0.75N
(nominal at stylus tip) Z (65 gf) (75 gf) (190 df) (320 g¢f) (160 gf) (75 gf) (75 df)
Overtravel force 0.09N | 02N-03N | 02N-04N | 02N-05N | 025N | 02N-03N | 0.2N-03N
(max. at stylus tip) XY 9df) | (209f-3049f) | (20gf-40gf) | (20gf-50gf) | (259df) | (20gf-30gf) | (20 gf - 30 gf)
Overtravel force 11N 35N 7N 10N 25N 35N 35N
(max. at stylus tip) +Z (115 ¢f) (350 gf) (700 df) (1 kgf) (250 gf) (350 gf) (350 gdf)
Overtravel force - - - - 9N - -
(max. at stylus tip) -Z (900 gf)

Overtravel displacement XY* +14° +14° +14° +14° +14° +14° +14°
Overtravel displacement +Z 3.1 mm 4 mm 3.7mm 2.4 mm 4.5 mm 4 mm 4 mm
Overtravel displacement -Z - - - - 1.5mm - -

* The probe module may detach if this value is exceeded

n NOTE: The use of cranked styli with RTP20 is not recommended.

Probe modu Be changing repeatabi ity

Probe module changing method Repeatability
Automatic changing 1um
Manual changing 2pum

Measuring performance

NOTE: The following data is derived from high accuracy test rig measurements and may not represent the performance achievable on a
CMM. Please consult your CMM supplier for overall system accuracy information.

Performance at 10 mm stylus length:

Parameter LF SF MF EF GRIE EM1 STD EM2 STD
Unidirectional repeatability* (20) 0.35um | 0.35uym | 0.50 ym | 0.65 um 0.8 um 0.35 um 0.35m
2D (XY) form measurement deviation* +0.6 pm | 0.8 ym +1 um +2 uym +1.5 uym +0.8 um +0.8 um

* Measured at a trigger speed of 8 mm/s

Test stylus ball diameter 4 mm

Issued 10 2015 134


http://www.renishaw.com

RENISHAWE]

apply innovation™

SP25M user's guide

The probe modu le

Each probe module houses the touch-trigger mechanism that carries the stylus assembly. The module provides overtravel in the X, Y and Z
axes. The M2 stylus mounting is compatible with Renishaw's comprehensive range of M2 styli.

Electrical contact pins automatically complete the probe circuit.

TP20 modu e seBector

Seven versions of the TP20 probe module can be used with the RTP20, they can be identified by the end cap colour.

Low force (LF) probe module (green cap)

Standard force (SF) probe module (black cap)

Medium force (MF) probe module (grey cap)

Extended force (EF) probe module (brown cap)

6-way (6W) probe module (blue cap)

Extension module 1 standard force (EM1 STD) (black cap)
Extension module 2 standard force (EM2 STD) (black cap)

NogagkwbdR

Medium and extended force modules are used to overcome the effects of false triggers, caused either by stylus length and mass, or
vibration caused by machine acceleration forces.

The low force module permits the measurement of delicate objects.

The EM1 and EM2 extended modules allow access to otherwise inaccessible workpiece features. Both operate using standard force and
offer better measuring performance than using long styli with SF, MF, LF or EF modules.

The TP20 6-way senses in the +Z and -Z directions, allowing undercuts to be checked.
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Module Minimum stylus length Maximum stylus length Overall reach

Low force (LF) 10 mm (0.39 in) 30 mm (1.18 in) 94 mm (3.70 in)
Standard force (SF) 10 mm (0.39 in) 50 mm (1.97 in) 114 mm (4.49in)
Medium force (MF) 10 mm (0.39 in) 60 mm (2.36 in) 124 mm (4.88in)
Extended force (EF) 10 mm (0.39 in) 60 mm (2.36 in) 124 mm (4.88 in)
6-way 10 mm (0.39 in) 30 mm (1.18 in) 98 mm (3.86 in)
EM1 10 mm (0.39in) 50 mm (1.97 in) 143 mm (5.63 in)
EM2 10 mm (0.39 in) 50 mm (1.97 in) 168 mm (6.61 in)

TP20 install B ation

Assemb Bing the probe modu B e and sty Bus

1. Select the probe module with the correct trigger force rating for the application (see 'TP20 module selector' section).
2. Fit the stylus to the probe module, first hand tightening then using the S7 stylus tool (supplied) for final tightness. Renishaw GF styli
require an S20 spanner. The recommended tightening torque is 0.05 Nm to 0.15 Nm (0.04 Ib ft to 0.11 Ib ft). Torque must not exceed 0.3

Nm (0.22 Ib ft).

GF shalt stylus

Fitting the probe modu Be with sty Bus on the RTP20

1. Examine all mating faces for cleanliness. Where necessary, clean the surfaces with the Renishaw CK200 kit (supplied).
2. The TP20 module and kinematic mount are marked with three unique alignment marks. When offering the TP20 up to the probe head,
ensure that similar marks are aligned with each other. Allow the TP20 body to engage under magnetic force.
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Alignment symbals

=
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The MCR20 modu B e change rack

The MCR20 probe modu Be clanging rack kit

n NOTE: Renishaw supplies eight types of MCR20 probe module changing rack kit, each kit providing a different combination of probe
modules. See 'The MCR20 module change rack’ for the range of kits offered.

The MCR20 probe module changing rack kit comprises the following primary components:

e One Renishaw MCR20 probe module changing rack

e One Renishaw SCR200 mounting kit

e One location piece

e One Renishaw PS2R stylus

e Two Renishaw TP20 probe modules (probe module combination supplied will depend on part number of kit)

The MCR20 probe module changing rack, which can be easily mounted onto a CMM using the Renishaw SCR200 mounting kit and
location piece, is designed to securely hold stored probe modules for automatic changing, and to protect these stored probe modules from
airborne contaminants that may be present within the working environment. Only seven datum points are needed to set the MCR20 rack
alignment and probe module changing co-ordinates.

When using the rack, the inhibit version of the TP20 probe must be used. By generating a magnetic field about the front of each docking
port lid, the MCR20 effectively 'closes' the probe's inhibit switch during a probe module changing cycle. Rack function is completely passive
and no electrical input is required.

During automatic changing of probe modules, limited crash protection is provided by hinged overtravel mechanisms incorporated within
both the base and the docking port assembly of the MCR20. Provided any collision occurs in the direction of overtravel, the hinged
overtravel mechanisms can be manually reset and normally it should not be necessary to re-datum the rack.

MCR20 probe module changing rack kits are available with the following combinations of probe modules and may be ordered from your
supplier:
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MCR20 probe kit number Part number

1 2 A-1371-0261
1 1 A-1371-0262
1 1 A-1371-0263
2 A-1371-0264
A-1371-0265
2 A-1371-0266
1 1 A-1371-0267
1 1 A-1371-0268

o N o | 0| ~MlwDN
[EY
=

Mounting the MCR20 onto tfe CMM

To mount the MCR20 probe module change rack onto your CMM, carry out the following procedure:

/\ CAUTION: For optimum crash protection, it is recommended that the MCR20 is mounted as close as possible to the extreme edge
of the CMM operating envelope.

1. Place the location piece in the desired position on the CMM table and secure in place using the M8 / M10 bolt and washer supplied.
Using the appropriate Allen key (supplied), fully hand-tighten the M8 / M10 bolt into the threaded insert within the CMM table.

n NOTES: Whilst the TP20 system does not require that the MCR20 is aligned with the CMM axes, ease of programming or software
constraints may make alignment with the CMM axes desirable.

The MCR20 is not designed for horizontal operation with the ports in a vertical orientation.

2. Mount the lower base of the MCR20 probe module change rack over the location piece and rotate the X-axis of the rack until the
required alignment is obtained.

3. Using the 1.5 mm hexagonal key supplied, fully hand-tighten the M3 cone point grubscrew (0.5 Nm to 1 Nm) to lock the MCR20 in
position.
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[h WARNINGS: The use of eye protection is recommended.

Pinch hazards exist between parts and between moving and static parts. Beware of unexpected movement. You should remain
outside the full working envelope of probe head/extension bar/probe combinations.

It is the machine supplier's responsibility to ensure that the user is made aware of any hazards involved in operation, including those
mentioned in Renishaw product documentation, and to ensure that adequate guards and safety interlocks are provided.

Under certain circumstances, the probe signal may falsely indicate a probe seated condition. Do not rely on probe signals to stop the
machine.

n NOTES: Renishaw recommends that datuming of the MCR20 is performed using the Renishaw PS2R stylus supplied. If a different
stylus is to be used, the length (L) must be either 20 mm or 30 mm and the appropriate ball radius (R) must be used to calculate

offsets.

It is strongly recommended that the EM1 STD and EM2 STD probe extension modules are not used for datuming of the MCR20, as
the extended probe length may lead to increased concentricity errors within the probe system.

The following instructions assume that uncompensated probing points are taken, and therefore that the target positions for port
docking are absolute machine co-ordinates.

Dimensions:

Length 200 mm

60 mm

Height 145 mm

Port entry velocity Maximum 800 mm/s

Mounting orientation Not designed for horizontal operation with the ports in a vertical orientation

Y-axis overtravel Hinged breakout from base
55 mm travel at port height

Z-axis overtravel Hinged docking port assembly
90° travel in —Z axis

Inhibit range 100 mm from port centre
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Faull t finding

RTP20

/. CAUTION: RTP20 is designed for automated operation under direct control of the CMM software. To avoid possible collision during
use, RTP20 must not be unlocked, re-orientated or locked by hand during normal operation.

Poor measuring performance

Possible causes Remedy

Loose mounting Ensure shank mounting screws are tight and mounting to CMM is secure.

Problem with TP20 probe Diagnosis of the probe unit should be carried out with axes correctly locked an without head adjustment
module between probe points.

Problem with swivelling / Diagnosis of the indexing unit should only be carried out following satisfactory probe performance.
indexing unit

No probe signall and / or no probe status LED

Possible causes Remedy

Cable faulty / not connected Check continuity of cabling from head to interface / machine control.

Probe interface faulty / not connected Ensure correct connection of interface / machine control.

Poor repeatability (RTP20 onlly)

Possible causes Remedy

Axes lock procedure incorrect Using automated cycle ensure lock lever is fully rotated to lock position.

Axes unlock procedure incorrect Using automated cycle ensure lock lever is fully rotated into unlock position during
indexing.

Forces imparted onto head during lock-up Using automated cycle unlock and re-lock.

Attempted lockup in incorrect unqualified Using automated cycle unlock, reposition correctly and re-lock.

position

Axes ‘rattling' during indexing (RTP20 only)

Possible causes Remedy

Incorrect unlock procedure Using automated cycle ensure lock lever is fully rotated to unlock position.

Incorrect indexing procedure Using automated cycle index each axis separately.

n NOTE: The RTP20 is not user serviceable and should be returned to Renishaw if suspected faulty.
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TP20

Poor measuring performance

Possible causes Remedy

Stylus configuration too long or not rigid Use shorter stiffer stylus configuration.

Poor stylus assembly Ensure stylus joints are kept to a minimum and the joints are clean and secure.
Contamination / damage to stylus ball Inspect for damage, clean thoroughly with solvent.

Trigger force too high. Use lower force module.

Unwanted triggering during probe or CMM mowvement

Possible causes

Trigger force too low / stylus configuration to heavy Use higher force module / reduce mass of stylus configuration.

Probe faill's to rearm after trigger

Possible causes Remedy

Trigger force too low / stylus configuration too heavy Use higher force module / reduce mass of stylus configuration.

Probe reseat failure Re-trigger probe. If problem persists please return to Renishaw for service.

Loss of measuring accuracy

Possible causes Remedy

Mounting not secure Check that the RTP20 is correctly mounted on the shank and that the screws are secure.
Check clamping mechanism in the CMM quill is secure for RTP20.

RTP20 not fully locked Ensure that the thumbwheel / lock lever is turned fully clockwise.

Force imparted to probe module after locking | Re-qualify the probe.

RTP20 worn or damaged Use only with the specified probe and extension combinations.

Faulty probe module Check by substitution or return to Renishaw or your supplier.
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Maintenance

Renishaw probes are intended for use in a protected metrology environment and therefore accumulation of dust or contamination should not
occur.

In common with all precision measuring equipment, regular inspection and cleaning is recommended to ensure continued high
performance.

Maintenance of the head is limited to wiping the outer surfaces and axes scale labels with a clean dry cloth or proprietary cleaning material.

Maintenance of the TP20 probe is restricted to the periodic cleaning of the kinematic couplings on the probe head and the probe module.
To aid cleaning of these couplings, the RTP20 is supplied with a Renishaw CK200 cleaning kit. Do not use any other cleaning method.

When operating the TP20 probe in environments subjected to air-borne contamination, the user should determine the frequency of cleaning
required.
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Parts Bist

TP20 probe modu Bes

The RTP20 can be ordered with either LOW, STD, MED, or EXT force modules (see see 'TP20 module selector' section for details). If
additional modules are required please refer to the table below for part numbers:

Description Part number

TP20 modules

LOW A-1371-0392
STD A-1371-0270
MED A-1371-0271
EXT A-1371-0272
EM1 A-1371-0430
EM2 A-1371-0431
TP20 6-way A-1371-0419
Probe tools

S7 stylus tool kit (supplied) A-5000-7835
S20 stylus tool (not supplied) A-5003-2300
CK200 cleaning kit (supplied) A-1085-0016

fead and shank combinations

Description Part number

RTP20 pole adaptor - M8 A-5400-0121
RTP20 pole adaptor - M6 A-5400-0122
RTP20 pole adaptor - 5/16 A-5400-0123
RTP20 pole adaptor - 3/8 A-5400-0124
RTP20 pole adaptor - M10 A-5400-0125
RTP20 pole A-5400-0126
RTP20 cup replacement kit A-5400-0300
RTP20 kits Please contact your local Renishaw subsidiary
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