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Introduction

Renishaw invented the touch-trigger probe in 1973,
revolutionising the capabilities of co-ordinate measuring
machines (CMMs) and enabling them to become the
industry standard for offline 3D component inspection,

Machine tool users have benefitted from the use of probes
since the mid 1970s. Automated probing for set-up and
in-cycle inspection became possible in the 1980s when
Renishaw introduced the first probes designed specifically
for metal cutting applications

How and where probes
are used

Today, probing is an established best practice
for maxamising efficiency, quality, capabylity and
accuracy on machine tools. Standard routines
built into modern CNC controllers simplify the
integration of probing cycles into machining
operations and offline tools. These routines
combined with a CAD interface make the
simulation of measurement functions easy

Renishaw probes deliver significant cost savings
and improvements in quality for all applications
using machine tools throughout these industries

Aerospace Engineenng
Automotive Lesure
Communications Machine tools
Construction Medical
Defence Mining
Education Hesearch

Electronics Sport

Energy Transport

Renishaw probing systems are available as onginal
equipment from every major machine tool manufaciurer and
are increasingly retrofitted to machines already in use.

All sizes and configurations of machine tool can benefit from
probing, including:

= CNC machining centres — vertical, horizontal and gantry
= CNC lathes and multi-tasking machines
= CNC grinders

= PCB drilling and routing machines, and even
manual machines

Whatever your maching, application or problem, there
is a Renishaw probing system that will transform your
manufacturing process and increase your profitability

The widest range, unmalched expertise and support make
compelling reasons for a productive parinership with
Renishaw— the industry's premier choice

RENISHAW,&
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Why probe?

OO

Time is money, and unnecessary time spent manually setling workpiece positions and inspecting finished products
will impact on your manufacturing performance and profitability. Renishaw probing systems eliminate costly machine
down-time and the scrapping of componenis associated with manual setting and inspection.

‘A_'r‘
1’3-;

i

}J If you could largely eliminate such

Increase throughput from
quality costs, how would this help your

your existing assets responsiveness and profitability?

If your machines are overloaded then you You could:
could face a sizeable capital investment to
make up the shortfall, or a large sub-contract
bill. Or worse still, you might find yoursalf
turning away profitable work

But what if you could extract more
throughput from the machinery you
already have? You could: @ Enhance your capability

and take on more work

Customers are demanding ever more
complex work whilst regulations are

driving greater traceability throughout the
manufacturing process. Are your capabilities
keeping pace with the neads of your market?

Do you need a cost-effective way to boost
the capability of your machining and
inspection processes? You could:

(o

* improve conformance and consistency
* lower unit costs

+ have consistently shorter lead times

= defer capital expenditure
= reduce your sub-contract and overtime bills

* pursue additional business

Increase automation and
reduce human intervention

Are you reliant on skilled operators to keep
your machines running, leading to high labour
cosis and a substantial overtime bill? Or
perhaps your engineers are tied up

with shop support rather than working on

new processes?

What impact would lower direct labour

and shop support costs have on your

competitiveness? You could: Reduce your total cost of
ownership

Buying and maintaining your manufacturing
equipment presents an upfront and ongoing
cost to your business. Are you tied 1o
inflexable, outdated metrology equipment with
high running costs?

What impact would reduced total cost of
ownership have on your bottom line?

» offer your customers
state-of-the-art capabilities

* take on more complex work

* meet customer demands for traceability

= automate manual setting and
measurement processes

= raduce direct [abour costs

= redeploy staff into proactive
engmeernng roles

Reduce rework,

i You could:
concessions
and scra P * buy fewer, more productive machines
Scrapping parts is always panful — = gliminate expensive, inflexible
it's a waste of time, effort and matenals. custom gauges

Similarly, rework and concessions lead to

late deliveries, fire-fighting and overtime. * reduce calibration and maintenance costs

WWW.renishaw.com Fi



How a probe works

Touch-trigger probes

Machine mounted probes are often referred
to as touch-tnigger probes because they use
switches that are triggered upon contact
between the probe’s stylus and the
component being measured or set.
Switching is highly repeatable.

When triggered, the probe signals the
machine tool controller via an interface (almost

simultaneously). The machine tool controlier
automatically captures the machine tool
position via its encoders (feedback system).

With a co-ordinate point captured, the probe
moves on to trigger at a different location.
When multiple points are found, shapes and
features take form. The minimum number of
points needed to measure each type of feature

{shown right) is based on each feature's known Lina (2 point)

degrees of freedom. -

Measurement is taken by substituting a

feature on the component with its theoretical [N

equivalent, for example, a circle or 30 comer. Circle (3 point)

The comparison between the actual and the Poirit

expected dimension, measures deviation and
enables accurate, detailed inspection.

The resultant feedback is at the foundation
of the preventative, predictive, active and
infarmative controls that are essential to
effective process control.

point)

Scanning probes
Scanning probes provide high-speed, high-accuracy and high-density measurement data in XYZ on a vanety of
machine tools. They can be used for many traditional probing applications such as fast part set-up and in-process
control. When combined with Renishaw analysis software or third-party tools they offer significant benefits over
touch-trgger probing in terms of cycle time savings, collecting detailed part form information and can open up new
in-process opportunities such as adaptive machining. Scanning probes can also be used for touch-trigger operations.

Tool setting probes

Probes used for tool setting are normally attached to the machine table or frame. Commonly referred to as tool setters,
these devices use either contact or non-contact methods to trigger

Contact tool setters use a stylus to detect, measure and automatically set cutting tools using the

touch-tngger principle.

Mon-contact tool setters use a laser system to perform the same function. The tool passing through the laser beam
acts as the rigger.

8 Probing systems for CNC machine tools

Machine tool applications

and Renishaw products

Cutting machine tools fall into the following

broad categories:

* Manually operated

* Programmable — computer numerical
control (CNC)

Mast machine tools used in the production

environment today are CNC machines and

these can be further categorised into:

= Machining centres for milling, drilling and
tapping prismatic parts

= Lathes for turning round parts

* Multi-tasking (mill-turn) machines that
combing processes

» Grinding machines for fine finishing

* Drilling and routing machines for PCBs

» Cuiting ool production

Diverse application

Machine tool vanety is significant with options
for vertical spindies, honzontal spindles,
and so on. Machine sizes, speeds, accuracy
and overall performance also vary greatly.

Arguably the most diverse, the Renishaw
range of hardware and software products,
can be integrated within virtually all known

RENISHAW.
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The Productive Process Pyramid™

Building on its own experiences developing robust manufacturing processes, Renishaw has developed a simple
framework to explain how metrology solutions can deliver successful processes through the application of
process control.

Renishaw’s solutions improve machining performance and increase manufacturing capability. Placed on a timeline,
Renishaw’s process control solutions can be applied in advance of, just before, during and after metal cutting.

Post-process monitoring

mmmmsmﬂmmmgﬂﬂ' :
and venfy the process and part '

In-process control

During metal cutting, Renishaw’s in-process solubions
mmummmmm‘m

2 Process setting

Just betore metal cutting, Renishaw's process setting solubions establish the
Ll o locaton and size of machming system elements:
Predictive g

Just before

.........

.......
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Controls in the base layer of the Pyramid are targeted at
maximising the stability of the ervironment in which the
process is to be performed. These preventative controls

stop specific causes of variation having an impact on the

machining process
Controls in the process foundation layer include

* Design for manufacture — approaches to product and
process design based on a thorough understanding
of current capability and a drive towards best practice
rather than ‘reinvention of the wheal',

* Control of process inputs — invalves the use of FMEA
and similar techrigues to understand and control all
the upstream factors that can affect machining
process oulcomes

= Environmental stability — addresses those external
sources of non-gonformance that cannot be
eliminated in advance, but which are inherent to the
operating environment

* Machine and process design — enhanced machine
feedback and control is a firm foundation on which
process feedback can be built. A systematic approach
to sequencing the manufacturing process provides the
best opportunities to use feedback to promote stability
and automation at critical process stages.

* Machine condition optimisation — 15 an essential
element of the process foundation, as an inaccurate
machine cannot make consistently accurate parts.
A rigorous process of performance assessment,
calibration and (where required) refurbishment can
bring the machine's performance in line with the
process requirements.

12 Probing systems for CNG machine tools

Process setting

Process-setting controls are on-machine activities,
required just before metal cutting, which predict whether
the process will be successful.

Tool setting establishes:

+ distance from the spindile gauge-line to establish a
length offset, and to check that it is within the
specified tolerance

* diameter when spinning to establish a tool size offset

Part setting establishes:

» component identification to select the correct
MNC program

» position of a datum feature to establish a work
coordinate system (WCS)

* hillet/component size 1o determine stock condition and
roughing cut sequence

* gnentation of a component (relative to machine axes)
to establish the co-ordinate rotation

Machine setting establishes:

= alignment of a rotary axis, indexer or fixturing elements
required to position and hold components

« position of an indexer's centre of rotation and/or
reference points on fcdture elements

RENISHAW,&
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In-process control Post-process monitoring

Acfive solutions Informative solutions

Contrals in this Pyramid layer include actions embedded
within the metal cutting process that automatically
respond to material conditions, inherent process
variations and unplanned events, giving the best chance
of a successful process.

In-cycle gauging allows:

= metal cutting to adapt to variations in the machining
process such as part distortion, tool deflection and
thermal effects

The top layer of the Pyramid involves reporting activities
that provide information about the outcome of completed
processes which can then be used to influence
subsequent activities.

Process logging records:

= events that happen during the machining process
such as manual or automated changes 1o process
parameters, offsets or co-ordinate systems

* interventions to the process which may have influenced
* updating of co-ordinate systems, parameters, offsets the outcome
and logical program flow depending on actual

matenal conditions

Broken tool detection recognises:

* presence of a tool

On-machine verification enables:

= inspechon of cntical features in the same
emvironmental conditions as the metal-cutting process

= confidence in the stability of the machining process

Post-process reporting allows:
= documented records of component conformance

* tool position — to ensure pull-out has not occurrad
* broken and/or chipped tool edges

Live data streaming monitors:
« real-time processes and outputting of data

* histoncal tracking of crtical feature dimensions
for machine condition monitoning and scheduled
maintenance purposes

= pass, fail or warning status of each measurement

= capturing and sharing of on-machine

* trends, thermal effects and to schedule preventative e by

mantenance tasks

Renishaw is a member of the MTEonnoct’
Standards Committee

14 Probing systems for CNG machine tooks WWW.renishaw.com 15
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Productive Process Patterns™

Renishaw has published solutions to many commaon
manufacturing problems. These are explained in a clear
‘problem-solution-example’ format for convenient
reference, and they are part of an expanding collection of
Productive Process Patterns™

The Patterns provide practical examples of how solutions
from all layers of Renishaw's process control framework
(the Productive Process Pyramid™) can be applied to
improve manufacturing performance. They make use of
warkpiece inspaction probes, tool setters,

tool recognition systems, software and machine
diagnostic equipment

Patterns include details of how to: control cribical features
using in-process measurement, generate adaptive
toolpaths, enable machine tools to identify components
and automatically select machining programs, and more

Faor further information and to view and download the
complete collaction of Productive Process Patterns visit
www.renishaw.com/processpatterns




Probing technology comparison chart

Product naming conventions

Renishaw’s comprehensive range of workpiece measurement probes are simply named for identification. The naming
conventions are explained here to help with understanding and product selection.

Probes belong to distinct technology groups or product families and can be identified using the foliowing classification:

Transmission type | Application

Body diameter

RENISHAW,&
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Probing technologies explained

it's all about having the nght tools for the job. Our demands on
manufacturing are so vaned, process requirements and the tools required to
carry them out also vary significantiy.

From the simple prismatic, through to sub-micron and complex form
melrology, there is an application-specific Renishaw product designed,
developed and proven for the job. Product differentiation is illustrated below.

Kinematic resistive

Proven over four decades, this design has been the
main choice for the majority of machine builders and
end users 1o ensure accuracy and reliabiity

The ability of the probe mechanism to reseat after
tnggerning to within 1 pm is fundamental for
repeatability and good metrology

Machine Kinematic
Radio W centre/ generic Probe 25 mm or
machine scanning
Optical Lathe or 40 mm Strain
tuming centre gauge
Hardwired ning 63 mm Modular
| technology
;an:yn;:;gmn - ) 2 Switch-on method
3 = | EE® g
2| 35 | £ | &S : | &
8| 8| ¥ E_ = # SEX '§ 2|5 5 = a
| 8| & ] &l = § & | 2| &|E5F X
(=] o E 1 2 = w .
OMP40-2 . | | 1.00 um 150mm | o | /A . %SAA | 34
CLP40 a 1.00 um 150 mm o __ % AA f
OMPEO o 1.00 pm 150 mm = ‘; @ ® Al
RMP40 = 1.00 um 150 mm @ a s AA
RLP40D o 1.00 pym 150 mm a o LAA | 46
AMPED b 1.00 um 150 mm . b o AA
LP2 ® 1.00 um 100 mm
LP2H L 2.00 um 150 mm
MP11 e | 1.00um 100 mm N/A NA
' ' 48.75 mm
=
RP3 e 1.00 pm 182 in)
High-accuracy probes
AMF24 micro . 0.35 um 30 mm . CR1632
OMP400 & 025 pum | £1.00um 200 mm * A L
OMPE00 v 025um | 21.00um | 200 mm ® |/ Al 66
AMP400 o 025um | 21.00um 200 mm = 2 "2 AR B
RMPG00 u 025um | +1.00um 200 mm L E L] AA 70
MP250 & 025 um | £1.00um | 100 mm NA MNA 7e

Scanning probes

Jcp ' () | 1.00um 42.75 mm NA LA 58

= Funciion of recehmaciniarface
For more iInformsion, 555 paga 26
4CF1 —Vizual indication of Tigger, Rard-wired
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From simple edge detection through to part
alignment and on-machine gauging, this
technology is availabie in all of Renishaw’s
miniature, ultra-compact and compact designs.

Strain gauge

Having the same kinematc mechanism but with
strain gauges that "sense”, this patented technology
is only used in Renishaw probes that feature the
RENGAGE™ trademark.

Unparalleled accuracy and repeatability make this
technology the best touch-trigger choice for complex
multi-aoas work and machine calibration

Strain gauge probes can draw even greater benefits
from high specification multi-axis machines and it is
for this reason that their use is now widely adopted

Apphcaton Kinemahc Stramn gauge | Scannmng
Scanning technology Process setting . s .
Containing a unique 3D sensor and dual |

e trol e °

planar spring design, Renishaw scanning rpCor T, =
probes containing SPRINT™ technology provide On-machine
exceptionally high-accuracy measurement at verification . . .
unprecedentad feedrates

Multi-axis calbration T L

These probes are incredibly responsive to surface
vanation, making them ideal for fast and accurate Combined spindle
measurement of complex free-form and

tie surf probe [ tool setter = v ™
> . kit ophon
Also able to operate as a touch-tngger probe, the
QOSP80 probe with SPRINT technology is currently 30 free form * °
measurement

in use by world leaders in industnes such as
automotive, aerospace, ol and gas, and machine

tool manufactunng. Considerations
Repeatability 10pm2e | 025 um 2o
. Tngger charactenshc . Lobing Low-lobing
- Maximum styh length - Typically - Typically - Typicaily -
~ 100 mm ~200mm | ~ 150 mm
WWW.renishaw.com 19



Kinematic resistive probe design

Three equally spaced rods rest on six fungsten carbide balls providing six points of contact in a kinematic location.
An electrical circuit is formed through these contacis. The mechanism is spring loaded which allows defiection wihen
the probe stylus makes contact with the part and also allows the probe to reseat in the same position within 1 pm
when in free space (not in contact).

Under foad of the spring, contact paiches are created through which the current can flow. Reactive forces in the probe
mechanism cause some contact patches to reduce which increases resistance of those elements.

On making contact with the workpiece (touch), the variable force on the contact patch is measured as a change in
electrical resistance. When a defined threshold is reached, a probe output is tnggered.

Based on the above kinematic principle, the stages in tnigger generation are shown below. Repeatable ressating
of the mechanism is critical to this process and fundamental to reliable metrology.

Mechanism
All kinematics Heactive force pivots about Contacts  Kmnemabcs reseat to
hmntact theze contacts separﬂte repeambiepnsmm

=
Machine i i Ma{:hme i I Machine
direction direcion

ﬁ!m | l ‘luf I (T =

® @ Contast @ *
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Strain gauge probe design

Innovatively engineered over years and patented by Henishaw, RENGAGE™ technology probe design combines
proven silicon strain gauge technology and ultra-compact electronics to achieve unparalleled performance and
capabilities. Suitable for a wide range of machine tool applications and able to address the 3D performance
limitations of many alternafive probe designs, Renishaw’s MP250, OMP400, OMP&00, RMP400 and RMPE00 include
this technology.

Strain gauges are positioned on carefully designed webs, mounted in the probe structure yet separate from the
kinematic mechanism. The strain gauges are arranged to sense all stylus forces,

On reaching a threshold in any direction, a trigger signal is generated at forces that are much lower than those
required to irigger a conventional probe. Probes with RENGAGE technology still utilise Renishaw's kinematic
rmechanism o retain the position. This system guarantees the repeatable reseat perfiormance fundamental to
accurate metrology.

Sensing is completely independent of the probe kinematic mechanism. Probes with RENGAGE technology feature
low force, highly repeatable, and consistent trigger characteristics that are not typically achievable with conventional
probe design.

Close-up of strain gauge

By using this technology, it is possible to eliminate up to 90% of errors due to lobing, which for 2-axis applications
can eliminate the need for significant calibration, whilst for 3-axas applications and complex geometry, performance
is unequalled.

Lobing, a charactenstic of all probes, is caused by bending of the stylus and movement of the probe mechanism
before the probe registers contact with a surface.

www.renishaw.com/rengage

www_renishaw.com 21



Scanning probe design

Incorporating a unigue 30 sensor design, the OSPE0 probe with SPRINT™ technology provides an excephtonal,
high-speed, high-accuracy scanning and touch probing system for CNC machine tools.

The O5P60 15 based on a dual planar spring design that measures both defiection magnitude and direction.
This allows the probe to be responsive to surface variation, enabling accurate high-speed measurement of complex
free-form and prismatic surfaces.

Two concantric rings are mounted within the probe assembiy: one fixed to the probe body; the other fixed to the stylus
mount, which then moves with the stylus. Circuits on these rings are monitored and capacitance measurements
between them allow the probe stylus tip deflections to be recorded accurately

Engineered to provide 1,000 true 3D XYZ data points per second, the OSP6E0 works with SupaScan and
Productivity+™ Scanning Suite software.

The OSPE0 can also operate as a touch-trigger probe when used in conjunction with the Inspection Plus for OSP80
software package.

22 Probing systems for CNG machine tools
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Transmission systems explained

Signal to register stylus
contact with workpiece

Signal to control
function of the probe ®

Probes and CNC controllers communicate bidirectionally. The passage of these signals is handled by a transmission
sysitem, the choice of which depends on the probe, the machine type and application.

Renishaw probes use three main types of transmission systems: optical and radio (both of which are wireless), and
hard-wired (connected directly to the machine tool controller via a cable).

Recenversinleriaces
Opbcal module

Transmission type Optical Radio Hard-wirad systems
|
o Al B w % & o (ign. A |
[ Qo = Foge 5 |
Products Page EEE = x - r,In & g=§ ~E=|
5 = = = |
O E| F 7 = = 5 8%3 |

Standard accuracy probes

OMP40-2M 40 ® . ' @

OLP40 ' o . ' > |
OMPEOM | a0 . . ' > | |
AMPA0/M | 50 . ' ' ' ' i
ALP40 | & v ' ' ' |
AMPSOM ) - ' '
LP2 and . == I . I A

] o " /
vanants (compatble with HPGA) = 5. ) L

MP11 26 | Integrated to the machine tool controller via a cable.

High-accuracy probes

BMP24-micro 62 0

OMP400 Bd o 8 l . o

AMP400 | &8 | . ' ' ' .
OMPS00 | 66| ® o | ' . | |
RMPS00 7 B ' f
MP250 (compatible with HPGA) | 72 | e | e

Scanning probes (SPRINT™ technology)
0SP80 78 ' o

Not required, JCP wires directly into & digital readout touch

sensor nput.

JCP 58

F usal wh 50 OMPS0M oF DEe0d
7 u=od Wi an RMPAGRE or RMVTS0M
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Radio transmission systems

e’

Machine tool
probe

\ .
. |

CNC controller

A Henishaw radio transmission system provides communication between the probe and the machine tool controller
and comprises the following:

Probe

The probe receives machine tool controller signals and transmits status signals. There are two active modes, “standby”
and “operating”, In standby mode, the probe is periodically transmitting and receiving, waiting for a signal to switch to
operating mode. In operating mode, it transmits probe information, including battery status, to the recever.

Receiver/interface

The combined interface and antenna corvert probe signal information into a form which s compatble with the
machine teol controller. This technology 1s particularly suited to large machines and/or applications where Iine-of-sight
between probe and interface is not possible. Frequency-hopping spread spectrum (FHSS) technology enables the
system to hop between channels providing reliable communication resistant to other radio device interference.

Renishaw radio interfaces provide visual and/or audible indicators that clearly and simply inform the operator of probe
status, system power, battery status and error diagnostics.

24 Probing systems for CNG machine tools
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Optical transmission systems

|

' D

\ :

CNC controller

A Reruishaw optical transmission system uses infrared technology for communication between the probe and the
machine tool controller and compnises the following:

Probe

The probe receives machine tool controller signals and transmits status signals. There are two active modes, “standby”
and “operating”. In standby mode, the probe is periedically transmitting and receiving, waiting for a signal to switch to
operating mode. In operating mode, it transmits probe information, including battery status, to the receiver.

Receiver/interface

Renishaw provides a vanety of application-specific interface models. The very latest generation uses modulated optical
transmission fo reject hight interference from other sources and ensure reliable communications.

Systems can be optimised for the needs of smaller machine tools and up to three probes can be used with a
single interface.

Hemishaw optical interfaces provide visual and/or audible indicators that clearly and simply inform the operator of
probe siatus, system power, batiery status and error diagnostics.

WWW.renishaw.com 25
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Hard-wired transmission systems Multiple probe transmission systems

Machine toal
probe

CNC controller
A hard-wired probe system has the simplest form of transmission system and typically compnses the following elements The diversity and capability of Renishaw transmission systems enables innovative multiple probe and tool setter
applications and system combinations. The chart below provides some of the typical examples with various
Probe transmussion types. Further vanations of these are possible.

A signal cable connects the probe 1o a machine interface unit, carrying power and probe signals

Multipie probe system | Total maomum probes imterface Probe type ™

Receiver/interface

The interface unit converts inspection probe signals into voltage-free solid-state relay (SSR) outputs for transmission to the
machine tool controller. OS5l with OMM-2

Twn optical probes 2 OMI-2T OMPEO/M, OMPB00, OMP40-2/M, OMP400, OLP40

Mult ophical probes 3 or OMM-2C OMPBO/M, OMPE00, OMPA0-2/M, OMP400, OLP40, OTS
Hard-wired transmission systems are ideally suited to milling machines where the probe is permanently mounted.
AMP40/M, AMP400, RLP40, RMPEO/M,
Nult radic probes 4 AMI-GE RMPE00, AMP24-micro, RTS
B Any combination

Practical examples of multiple Remishaw probing appiications might include:
= Two or more probes with different styli for probing unusual features during in-process gauging.

+ One high-accuracy probe with RENGAGE™ technology for machine calibration and one standard-accuracy probe
for part set-up, in-process gauging and part verification.

+ Muttiple probes and ool setters to combine automated part setting, in-process gauging and tool sefting.
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What probe?

This selector will help you identify which probes are most suited to
your application.

Db I
POy =

| Machine types Vertical CNC

| Horizontal CNG Gantry Manual
machining machining CNC machines
centres centres machining
centres
Products Machine size Machine size
All All
5 M L S M L
Page

OMP40-2 : - .
OMP40OM | o = @
OLP40
OMPEQ } ' » .
OMPEOM 1 a . 5 °
RMP40 | 5 . " .
RMP40OM i ° s ¢ °
RLP40
RMPE0 ik ’ . o o
RAMPEOM - E J ° »
LP2 and variants d * 5 . g o
MP11

High-accuracy probes

AMP24-micro @ a

OMP400 64 o = = X

CMPEO0 i " "

RMP400 L 5 s

RMPG00 ' . e =
MP250 ?

OSPE0 'R @ 0 a o ®
Other

Jcp =

Mathing ypas'=szes Small Madium Large

Tabss =28 Tabia sids Tabie s
« 700 mm = 600'mm « 1200 mm = 803 mm = 1200 rrm x 600 mm

g systems for CMNC machine tools

apply innov

What probe? (continued)

| CNC multi-tasking | CNC
machines grinders

Machine types CNC lathes

Products Machine size Machine size

All

Page
Standard accuracy probes

OMP40-2

OMP40M

OLP40 5 s

OMPG0 : s
OMPEOM

AMP40 {4 o :
RAMP4A0M o

RLP40 ! ® - E .

RMPE0

RAMPGOM a
LP2 and varants 54 o 2 € " : =
MP11

High-accuracy probes

RMP24-micro

OMP400 E

OMPE00 Bt ' *
AMP400 : -

RMPB00 ' | ¢ | o =
MP250

Scanming probes
OSPE0

Other

JCP

Miachang I¥PeE 5IES EmE Megdium Largsa

Biico i Chuck 5% Chuck 528 Chuck siza
o & i %0 & In oF smalier 10noi5hn 1B N0 24 In

R T T e — Working rangs « 1500 mm Warking rangs < 2600 mm Worning rangs =
C L SEAG

Paqguiras XITZ 2 or c=foEnen

WL Y s F
i e fardi

ation™

A8 Vim
! 'f: ‘-.'J ¥ |
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50.6 (1.99)

, R 100 (3.94) Diatum ball @25 (0.98)
| | / '3

ACS-1
Spindie probes for CNC machine tools can be highly repeatable, but . __
their performance relies on accurate calibration. Many users rely on { k:[fh— . -
manual calibration processes. Even skilled operators may infroduce - s ﬁ
variability, which will affect the accuracy of subsequent measurements. B E
o
ACS-1 helps you to achieve maximum measurement accuracy on your = o
machine tools by removing manual calibration steps. = e
The lockable mechanism on ACS-1 overcomes the need for manual use = ;
of precision gauge blocks or slips, ensuring consistency and reliability. = 3
o
(T2 ]
Key features and ‘& U ki
benefits: - : \ Dimensions given in mm (in)
= Accurate results — Removing
operator inlerference ensures
mighly accurate probe calibration ; -
iy Sttt e > Principal spplication The lockable calibration disk provides a datum surface for acourate probe
Excellent repeatability of ¢ - length calibration. The datum sphere is used to accurately calibrate the ‘
calibration — No need for ' probe's stylus ball diameter
slip gauges Maximum travel 10 mm {0.39 in)
Movement when locking The datum surface will move by no more than 1 um (39 uin) typically 3 um
Fast rfallbratmn — Probe length and {118 pin) maximum) when the locking meachamem is engaged
I_’f” d'“"“”f' *"':"" be accurately Maximum load on the plunger 15 N, 1529 gf (53.95 ozf). |
stermmined withun minutes
ot fnckouc) CAUTION: Do not apply a load of greater than 15 N, 1529 of (53.95 ozf) to ‘
i;.ag;&r o use — rl'p‘_ rrlﬂ,(‘_m[n; ha_'_i(.‘} | the datum surface when it 18 locked.
makes mounting the ACS onto the Maximum life expeclancy 10,000 operations
machme 1able or chuck effortless i Weight 1832 g (64 62 oz) typical
Switch-on/switch-off options Optical on - Optical off
Eer::::l l::;hongmtal I'I'IIJUI':i - ' Optical on : Tinar il
T Mounting Honzonta! or vertical surface of the magnetic base
machine tools
Environment Storsge condition Not to be stored inside the machine.
Mo battenes required — Fully Storage temperature | -25 "C 1o +70"C (-13 *F to +158 °F)
mechanical design . | Operating temperature | +5 °C to +55 °C (+41 °F to +131 °F)
Rugged design — A hard-wearing iy For further information and the best possible application and performance support, contact Renishaw or visit
mechanical structure L ; www.renishaw.comfacs-1
ensures longevity
Cost effective — A simple and
affordable solution for removing
human emor from the probe
calibration process
Probing systams for GNG machine tools - . WWW.renishaw.com 31
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Shanks for machine tool probes

To be installed into a machine tool, Renishaw
probes must be used in conjunction with
a shank.

Renishaw offers a comprehensive range,
incorporating taper and HSK shanks,
including DIN, BT and ANSI| types, plus brand
models such as Sandwvik Capto

and Kennemetal,

For full details, refer to the Taper shanks for
machine fool probes data sheet (Renishaw
part no. H-2000-2011).

Standard accuracy probes

A range of custom shanks are available
on request. For further information and the
best possible application and performance
support, contact Renishaw or visit
www.renishaw.com/custom-solutions

32 Probing systems for CNG machine tools VAL TENEShERLCOm 33




1"

OMP40-2

Ultra-compact 3D touch-trigger probe with optical signal transmission.
Used for workpiece set-up and inspection on small and medium
machining centres and the growing number of high speed machines
fitted with small HSK and spindle tapers.

Compatibility with all Henishaw optical receivers enables users to easily
upgrade existing installations.

Previously it could take 1.5 hours to set a

job that took 4.5 hours of machining; that

was totally unacceptable. Now we can do

the same set-up in 10 minutes, immediately

freeing up 1 hour 20 minutes to cut more

metal, which we make money on. 0'

Sewtec Automation (UK) % %

Key features and
benefits:

— == T
e
= Proven kinematc design

= Exceptional resistance to

light interference with A '! rf ﬂ ";"—HR H 1‘ 'a-

modulated transmission

J60° transrmission envelope
Ulra-compact design

Increased environmental protection

1.00 pm 20 repeatability

50 (1.97) 19 (0.75)

RENISHAW,&

apply innovation™

Transmission window

M4 stylus

125°

@40 (1.57)

125°

Battery cassette A range of probe-ready shanks
/ are availlable from Renizhaw

gt
U

Probe status LED
50 (1.97) | T ——T —

Dimensions given in mm (in)

Oplical setting

Principal application

Transmission type
Compatible interfaces

Operating range
Recommended styli
Weight without shank (including battenes)

Switch-on/awitch-off options
Battery life Standby life
(2= AA3EYV

Lithium-thiony! chioride) Continuous life

Sense directions
Unidirectional repeatability
Stylus trigger force XY iow force

(notes 2 and 3) XY high force
+Z direction
Environment IP rahng

Storage temperature
Operabng temperature

50 (1.57) 12{0.47) | 6i0.24)
100384 | 22(087)  E(024

Modulnted

Workpiece inspection and job set-up on small to medium machining cenires
and small multi-tasking machines

360" infrared optical transmission (modulated or legacy)

OMI-2, OMI-2T, OMI-2H, OMI-2C or | OMI or OMM / MI 12

OMM-2 / OMM-2C with OSI

Upto5m (164 H)

Ceramic, lengths 50 mm (1.97 in) to 150 mm {5.91 in)

27T g (977 oz)
Optical on — Optical off
Optical on — Timer off

1500 days maximum, dependent on optical power ophion

1350 hours maxmum, dependent on optical power option

=X, =Y, «Z

| 1.00 um (40 pin) 2g (note 1)

050 N, 51 of (1.80 ozf)

0.90 N, 92 gf (3.24 ozf)

5.85 N, 597 gf (21.04 ozf)

IPX8 (EN/EC 60529

| =25 °C to +70 °C {-13 °F to +158 °F)
+5%C 10 +55 *C (+41 *F to +131 °F)

Mote 1 Beclpmance SpeCTIicalion 3 19580 &1 § SEN0and 16H velotTy of 450 mmmin (18 8 inmin) wilh & 52 mm Syius. Signifcanty Righad vaioolly |: possiDie depending

0N BE0DICEDON MeguTemarTS

MNote 2 Tegget force, Wiedh & OTICEl M S0Me eppications, & he force sxariad on the component Oy he slyils whan the probs Iriggers. The maximum ofce sppeed wi
DCouT ST e Tgger poit (VI TEEY). The TMTS WElue 0SpDenas 0N THEE0 varabies INCLOng Maasuning spead and maching Jaceiaranon

MNote 3  Thess ars e faciony s50NGE MENVS! SRUFTTEN &5 ot posshie.

For further information and the best possible apphication and performance support, contact Remishaw or wisit

www.renishaw.com/omp40-2

WWW.renishaw.com 35



1"

OLP40

Ultra-compact 3D touch-trigger probe with optical signal transmission for
workpiece set-up and inspechon. Specifically designed to be additionally
robust with a toughened glass window for the harsh environment in
lathes and grinding machines.

Compatibility with all Henishaw optical receivers enables users to easily
upgrade existing installations.

On one component we used to spend 35
minutes on in-process inspection — this
had to be improved. We replaced this with a
probe cycle, reducing the inspection cycle

to about 6 minutes.

Castle Precision (UK) %% 0

Key features and
benefits:

= Proven kinematic design

= Exceptional resistance
to light interference with
modulated transmission

3607 transmission emvelope
Ulira-compact design
Increased environmental protection

1.00 prm 20 repeatability

36 Probing systems for GNC maching toois

50 (1.97) 19{0.75)

RENISHAW,&
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Frobe status LED

Transmission window

@440 (1, 57)

Battery cassetie

A range of probe-ready shanks

| / are available from Renishaw

FProbe gtgtUﬂ LED

51 (2.01) . _-"Iinnts
58.3 (2.30) 50 (1.57) 12(047) | 6(0.24)

Principal application

Transmission type
Compatible imerfaces

Operating range

Recommended styli

Weight without shank (including battenes)
Switch-on/switch-off options

Battery life Standby ide
(2= AA3EY

Lithium-thionyl chioride) Continuous life

Sense directions
Unidirectional repeatability
Stylus trigger force XY low force
[notes 2 and 3) XY high force
+Z direction
Environment IP rating
Storage temperature
Operating temperature

100 (3.94) 22 (08T | 6024

Modulnted

Workpiece inspection and job set-up on small to medium machining centres
and small multi-tasking machines.

3607 infrared optical transmission (modulated or legacy)

OMI-2, OMI-2T, OMI-2H, OMI-2C or | OMI or OMM / MI 12

OMM-2 | OMM-2C with O8I

UptoSm (164 ft)

Ceramic, lengths 50 mm (1.97 in) to 150 mm (5.91 in)

277 g 19.77 oz)
Optical on - Optical off
Optical on - Timer off

| 1500 days maximum, dependent on optical power option

| 1350 hours maxmum, dependent on optical power ophon

=X, =Y, +Z

[1.00 pm (40 pin} 26 (note 1)

0.50 N, 51 gf (1.80 ozf)
0.90 N, 92 gf (3.24 ozf)
585 N, 597 gf (21.04 ozf)
IPX8 (EN/IEC 60529)

| =25 *C o +70 °C (-13 °F 10 +158 °F)
+3°C1o+55°C (+41 "Fto +131 °F)

MNote 1 Perfrmance Specificalion 15 lesied 81 8 FIBN0and 18 yelocty of 450 mmamin (16,8 mimin) wih & 50 mm stylus: Sgndficently higher velocity i5 possibie depending

on appecalion guirements

Mote 2 Thgpst fros. WhiCh IS ONNCE N S0MS BPpSCEIONE. S e TCe SN 0N N COMPONSNT DY IN8 SyIUs WHen e proba Tigpers. The MEXMUIT force appiad wit
DoCUr SRS NS INgger point (owerirEve!) The fotTe vEILS Depends on resEisd varisbies inCuging messunng spesd and machine deoelsraton

Mote 3  Thsss ers Ts BCiory SSTINgS. manusl BOUSIMant /5 possiie. For mone 091865, eler 10 e OLP4D nstaiation guids [Renishaw pan no. H-5825-5504)

For further mformation and the best possible application and performance support, contact Renishaw or visit

www.renishaw.com/olpd0

WWW.renishaw.com 37



1"

OMP60

Compact 30 touch-trigger probe with optical signal transmission.

Used for workpiece set-up and inspection on a wide range of
medium and large machining centres.

Compatibility with all Renishaw optical receivers enables users
to easily upgrade existing installations.

We have now used probing systems on
this cell for over 6 years and have cut costs
and times, with a step change in process
control and consistency.

Cunlop Aerospace Braking Systems (UK) 55

(&

Key features and
benefits:

= Proven kinematc design

= Excephonal resistance to light
interference with
modulated transmission

3607 ransmussion emnvelope
Compadct design

Various activation options and
adjustable tnigger force

1.00 prn 20 repeatability

50 (1.97)

19 (0.75)

RENISHAW,

apply innovation™

Batiery cassetie

18°

18®

D63 (B2 48)

XY overtravel

Transmission window —/,l

Shank switch (optional)

A range of probe-ready shanks
/arﬂ avallable from Renizshaw

|
Probe status LED

76 (2.99)

Dimensions givan in mim (in)

.l.'lplicnl setting
Principal application

Transmission type
Compatible interfaces

Operating range
Recommended styli
Weigh! withoul shank (including battenes)

Switch-on/switch-off oplions
Battery life Standby life
(2xAA3EV Continuous life

Lithium-thionyl chionide)

Sense directions

Unidirectional repestability

Stylus trigger force XY low force

{notes 2 and 3) XY high force
+Z direction
Environment IP rating

Storage temperature
Operating tempemature

| 5.30 N, 540 gf (19.06 ozi)
IPX8 (EN/IEC 60520)

Stylus overtrave] limils

Stylus lengih  <X/&Y 47
B0 (1.97) 21 (082 | 11 (043)
100 (394) | 67 (01.45)  11(0.43) |

Modulated

Workpiece inspaction and job set-up on all sizes of machining centres and
small to medium multi-tasking machines

360° infrared optical transmission (modulatad or legacy)

OMI-2, OMI-2T, OMI-2H, OMI-2C or | OMI or OMM / M1 12

OMM-2 | OMM-2C with OSI

Up 1o 6 m (19.7 #)

Ceramic, lengths 50 mm (1.97 in) to 150 mm (5.81 in)

885 g (31.22 oz)

' Optical on - Optical off
Optical on — Timer off
Shank switchon =~ — Shank switch off

1767 days maximum, depandent on optical power option

| 690 hours maximum, depandent on optical power option

X, +Y +Z

| 1.00 pm (40 win) 20 (note 1)
|0.75 N, 76 gf (270 ozf)

1.40 N, 143 gf (5.04 ozf)

-25°Cto +70 *C (-13 *F 10 +158 °F)
+5°Cto +55°C (+41 "F to +131 °F)

MNote 1 Feformants spscificalion & tesisd i & SENcarS 165 veodity of 450 mmimin |18.8 nfmin} wilh & 50 mm siyss. Signifcanily Righer veiodty s possDis depanding

ON BOPICEI0N Meguiramenys

Note 2 Thgoer foics, which = oriice In 50me spplicalions. is tha fros sxened on the componant by the Siylus whish the probe iriggers. The maximum forcs appiied will
gocur Efar e Irigger point [ovartravel) Tha foree valus Depends on reatsd varshes nciuding messuring spesd and machine decsleration

Note 3 Thsse ere Tw acoy 30ngs. manuel sdiusiment i possibie. For mons Oelals, refer Io the OAMPAT insialiation guloe (Rentshaw part no. H-4035-5606)

For further information and the best possible application and performance support, contact Renishaw or visit

www.renishaw.com/omp60

WWW.renishaw.com 39
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OMP40M and OMP60M
optical modular systems

Modular versions enable probe inspection of part features which are
normally inaccessible when using the standard versions.

MA4 90 adaptor ![_ .

Renishaw has a comprehensive range of adaptors, extensions,
and stylus configurations to overcome the most demanding of

probing applications.

The OMP40M and OMPEOM maintain compatibility with
existing Renishaw optical receivers which enables
users to smoothly upgrade existing installations
When combined with the very latest modulated
transmission interface the system offers
exceptional resistance to light interference
High resistance to shock and liquid

immersion ensure reliable operation

in the harshest of machine

shop environments.

LP2 probe LPE1 axtension bar (50 mm)

.

LPEZ extension bar (100 mm) I '

i~

:"EE‘?'

OMP40M module

LPES extension bar {150 mm)

B i ettt

Key features and
benefits:

* Proven kinematic design

Excephonal resistance to E &
S8

light interference with

modulated transmission . p—— _,:\_F _____ *__ _{,i._,ﬁ_}___

J60° transmission ervelope

Comprehensive range of adaptors 40.75 50/100/150
and extensions allowing access to {1.60) (1.97/3.94/5.91) 54 (2.13)
il maore workpiece features | ! et

Dsmansions given in mm (in)
= 1.00 to 2.00 uym 20 repeatability :

; \ (dependent on probe)
4 '
-~ |

WWW.renishaw.com 41
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Modular system OMP40M specification
Optical setting Modulated
OMPEOM probe | Principal application | Workpiece inspection and job set-up on small to medium machining centres
w”h | and small multi-tasking machines.
| Tranzmission type 3607 infrared optical tranemiszion (modulated or legacy) .
ﬁaﬁu; " =) | Compatible probes LP2 and varianis ,
| OMPEOM on L200 ‘ Compatible interfaces OME2, OMI-2T, OMI-2H, OMI-2C or | OMI or OMM / MI 12
: | OMM-2 / OMM-2C with 0S| :
MA4 90° adaptor [} : | Operating range Upto5m {1641 |
! [I | Recommended styli | Ceramic, lengths 50 mm (1.97 in) to 150 mm {5.91 in).
! i i ! | Weight without shank (including baftenes) | 270 g (8.52 oz) |
! ! I OMPBOM extension L150 | ; e " i l
v [\ _ | | ] i s | Switch-on/awitch-off options Optical on =3 Optical off -
VNS p5 nrobe | LPET exténsion ber (50 mm) | ; . | I | Optical on —_ Timer off
{ . ] ! ‘ | Battery life Standby life 1500 days maximum, dependent on optical power option
' LPE2 extension bar (100 mm) E OMPEOM extension L100 iﬂ::: 36V el Continuous life 1350 hours maximum, dependent on optical power option
[ } : . | T
| ; E | OMPSOM/LP2 adaptor | Sense directions | £X, =Y, +Z
| LS exmneran Ser (i athmem) Environment IP rating | IPX8 (EN/IEC 60529)
"""""""""" Storage tempearature -25°C to +70 *C {-13 *F 1o +158 °F) I

Opemting temperature _lv_5'C to +55 "C (+41 *F to +131 °F)

Dimensions givan in mm (in)

42 Probing systems for CNC machine tools

OMPSOM specificstion
Optical setting Modulnted Legacy
|Pfinchdappliutlnn | Workpiece inspection and job sel-up on all sizes of machining centres and
small lo medium mult-tasking machines.
| Transmission type | 360° infrared optical transmission (modulated or legacy) !
| Compatible probes LPZ2 and variants, and the OMPEOM probe module |
' Compatible interfaces | OMI-2, OMI-2T, OMI-2H, OMI-2C or | OMI or OMM / Mi 12 i
‘ OS1/ OMM-2, OMM-2C (2 positions)
 Operating range UptoBm (19.7 1)
I&D.Sﬂ ‘ 100/150/200 I | | Recommended styli | Ceramic, lengths 50 mm (1.97 in) to 150 mm (5.91 in)
(1.89) (394591788) | 67.25(265)  Weight without shank (including batteres) 892 g (31.46 oz) i
I ' Switch-on/switch-off options Optical on — Optical off '
.- Optical on e Timer off
& g__ _ ! | Shank switchon ~ —& Shank switch off
s - - B . Battery life Standby life 1767 days maximum, dependent on optical power option
rﬁ::ﬁ- }\ | e -y ‘?”ME'EV Confinucus life | 690 hours maximum, dependent an optical power option
- ] ¥ S Lithium-thiony! chionide)
f 1250 (049) | LIEA Sense directions (X a¥eZ |
o L RS ’— Environment IP rating | IPX8 (EN/IEC 60529) ;
(1.60) (1.07/2.94/5.91) 67.25 (2.65) Storage temperature | ~25 °Cto +70 °C (13 °F to +158 °F) |
' v - ' Operating temperature | +5 °C to +55 °C (+41 °F to +131 *F) |

For further informabon and the best possible application and performance support, contact Benishaw or visit
www.renishaw com/ompb0 or www.renishaw.com/omp40-2
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RMP40 (QE)

The RMP40 is a ultra-compact
frequency-hopping radio spindle probe.
Operating within the globally recognised
2.4 GHz ISM band, the RMP40 is suited for
operation on all sizes of machine.

The robust transmission protocol and small
body makes the RMP40 the ideal choice for
multi-tasking applications where the line-of-
sight between probe and interface cannot
always be maintained.

Key features and
benefits:

= Proven kinematic design

= Secure frequency-hopping spread

spectrurn (FHSS)

Globally recognised 2.4 GHz
waveband - compliant with radio
regulations in all major markets

Ultra-compact design

1.00 prm 20 repeatability

=

-

Rl f e N . w

Prutmgsﬁm'*ircm machins fodis
/)

RENISHAW,<
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50 (1.97) 19 (0.75)

125°

@40 (1.57)

125°

Probe status LED
Transmiscion window

Battery cassette A range of probe-ready shanks
are avallable from Renishaw

Stylus overtravel lmits

50 (1.97) =

Dimensions given in mm (in)

Principal application
Transmission type
Radio spproval regions
. Compatible interfaces
 Operating range
Recommended styli
Weight without shank (including battenes)
Switch-on/switch-off options
Battery life Standby Iife
x%AAIEV Continuous ife
Lithium-thiomyl chilonde)
. Sense di_rerctiwu
Unidirectionsl repestability
Stylus trigger force XY low force
{notes 2 and 3) XY high force
+Z direction
Environment IP rating
IK rating (AMP40)
_Ii_'{ rahng_{HMPJeﬂhﬂ
Swiag_e iempﬁ_:!ature |
Opeieing Empeiatis._

[ Workpiece inspection and job set-up on machining centres and

| 2560 hours maximum, dependent on switch-on / switch-off nﬁ-tnnn.

1 1.00 pm (40 pin) 2 (note 1)

| 5.85 N, 597 of (21.04 ozf)
(IEC 80520:1980+A1:1990+4A2:2013)

| NSO (Vs Ovetiel. SOE) Tor iens winrion

Siysiength  sX7sY  +Z

50 (1.97) 12(047) | 610.24)
1| 1
100(384) | 22(087) | 6{024) |

mulfi-tasking machines. B
Frequency-hopping spread spectrum (FHSS) radia
Radio frequency 2400 MHz to 2483.5 MHz

UK, EU, EFTA, Japan and USA (China exempt).
For details about other regions, contact Renishaw
RMI-QE combined inlerface and receiver unit

Up to 15 m (49.2 f1)

Ceramic, lengths 50 mm (1.97 in) to 150 mm (5.91 in)

250 g (B.82 oz)

Radio on — Radio off or timer off
Spin on — - Spin off or imer off

82 months maximum, dependent on switch-on / switch-off option.

+X, +Y +Z

0.50 N, 51 gf {1.80 czf)
0.80 N, 92 gf (3.24 oz}

IPX8, BS EN 60529:1992+A2:2013
K01 (ENVIEC 62262: 2002) [for glass window]

-25 °C to +70 °C {~13 °F to +158 *F)
+5 °C to +55 *C (+41 "F to +131 °F)

MNote 1  Peormence specTicstion |5 isied &f o Sandant 15t veiocTy of 460 mimimn (159 Infmin) with 2 50 mm stylus. Signifcerdy highsr vslotay | possitla

MNole 2 Trgper foros, which i orfice! in 5ome Sppicstions, 5 Me s Exenad o0 e Component by e Stylus when e probe INgpers, The maximum jorce appead
Wi ooTuT BT e INgped poaE icverTeyel). The foroe value 02pen0s on relaled VENBMEES INCIng MeasUTing sp9ed and machng Jacsheriion.

MNolo 3  These am e BOiory Selngs. Manes SMUSITen: =5 nd DosSDsE.

For further information and the best possible application and performance support, contact Renishaw or visit
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RLP40 (QE)

The small-bodied RLP40 is a radio frequency probe designad to be
turret mounted for part setiing and inspection on turning centres.

Ultra-compact and specifically designed to be additionally robust with

a toughened glass window for the harsh environment in lathes and
grinding machines. Secure frequency-hopping spread spectrum (FHSS)
communications make the RLP40 well suited to these demanding
environments. Available with a variety of activation methods, adjustable
trigger force and trigger options.

It gives us consistency and takes out the
chance of human error. Scrap reduction is
not even an issue we have to consider.

Mekall (UK) 99

,_
A

Key features and
benefits:

= Proven kinematc design

Secure frequency-hopping spread
spectrum (FHSS)

Globally recognised 2.4 GHz
waveband — compliant with radio
regulations in all major markets

Ultra-compact design
Increased environmental protection

1.00 prn 20 repeatability

e L RS )

50 (1.97)

19 (0.75)
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Probe status LED

12.5°

40 (1.57)

Transmission window

Battery cassette
/ A range of probe-ready shanks

/ are available from Renishaw

Dimengons Qrvan in imim (inj

Trangmission type

Radio approval regions

Compatible interfaces

Operating range

Recommended styli

Weight without shank (including battensas)

Switch-on/switch-off options

Battery lite Standby life
2x'% AA3ZEV

Lithaum-thionyl Continuous use
chiondea)

Sense directions

Unidirectional repeatability
Stylus trigger force (notes 2 and 3)
XY low force

XY high force

+Z direchon

Sealing

Operating temperature

51 (2.01)

58.3(2.30)

50 (1.97) 12(047) | B(024)
100(354) |22(087) 6i024)

Workpiece inspechon and job set-up on multi-tasking machines and |athes
Frequency-hopping epread spectrum (FHSS) radio

Radio frequency 2400 MHz to 2483.5 MHz

UK, EU, EFTA, Japan and USA (China axempt).

For details about other regrons, contact Renshaw

RAMI-QE

Up to 15 m (49.2 fi)

Ceramic, lengths 50 mm {1.97 in) to 150 mm (5.91 in)

260 g (2.17 02)
Radio on . Radio off or imer off
Spin on R Spin off or timer off

82 months maximum, dependent on switch-on / switch-off option

2560 hours maximum, dependent on switch-on / switch-off option

+X, ¥ +Z
1.00 pm (40 pin) 20 (note 1)

0.60 N, 61 gf (2.15 ozf)
0.97 N, 99 gf (3.49 ozf)

.23 N, 635 gf (22 41 ozf)

IPX8 (EN/IEC 60529)

+5 °C 1o +55 *C (+41 °F to +131 *F)

Mote 1 Petormance speoticasion is jesied S 8 SEN0erd test veincty of L850 mmimin (188 In'min) with 8 50 mm stylus. SignMcanty highar veiooty IS possibie

Separling 0N SRPACEIRN RGTBTHHTD

Note 2 ™goe Toros, which = orifical M 50me Sppicaicns, is ine forbe exsnsd on ihe componbnt by the styius when the probe tiggers. The maximum fore appied
W DOCWT STE0 NS ripger Do (overevel) The T7te veile 0epands on related Varanies iNclucing Measunng spesd end MBCHNS OaCsieration

Ng‘tE 3 Thess afa e 'aciory Sslings. magnuel BOjuUsITon 'S pOSShic. For More oatails, /ieied 1o the RLPLT Inslarasion guide (Aenishen part no. H-5827-5504)

For further information and the best possible application and performance support, contact Renishaw or visit

www.renishaw.com/rip40



RMP60 (QE)

The RMP6&0 is a compact spindle probe with radio signal transmission and offers
automated part set-up and in-cycle gauging on machining centres including
S-axis machines.

The RMPB0 combines Renishaw's traditional kinematic resistive probe
mechanism with a secure and unigue frequency-hopping transmission
protocol; ideal for the modern machine shop and harsh environments
where line-of-sight between probe and interface is not

always possible.

During the planning stage of the project it

occurred to us that the new machine would be

located close to the welding area and that there

was a very real possibility of signal interference,

so we needed a system that could cope with

the conditions. The Renishaw RMP60 is the first
inspection probe to use frequency-hopping spread
spectrum (FHSS) data transmission. G‘

Asquith-Butler (UK) 9%

Key features and
benefits:

= Proven kinematic design

Secure frequency-hopping spread
spectrum (FHSS)

Globally recognised 2.4 GHz
waveband — comphant with radio
regulations in all major markets

Compadct design

Various activation options and
adjustable trigger force

1.00 pm 20 repeatability

' 4

For turther information and the best possib
application and performance support,
Renishaw or visit www.renishaw.

48 Probing systems for CNC machine tools

50 (1.97) 19 {0.75)

F|
a
é 18°

XY overtravel

Transmission window

76 (2.99)

RENISHAWZ
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Batiery cassefte
Shank switch (optional)
A range of probe-ready shanks
M4 stylus T ] "_f | / are availlable from Renishaw

Probe status LED

Dimensions given in mm (in)

Specification |

bt itadaanenetocen

Principal application
Transmission type
Radio approval regions

Compatible interfaces

Operaling range

Recommended styli

Weight without shank (including battenes)
Switch-on/switch-off options

Battery life Standby life
(2xAA3EYV
Litheum-thionyl Continuous use

chionde)

Sense directions

Unidirectional repeatability
Stylus trigger force (notes 2 and 3)
XY low force

XY high force

+Z direction

Sealing

Dperating tempersture

1 1 ‘ :r'. ™ .'%-"
| ot iyt i i N I
s St ——

50 01.97) 21(0.82) | 11 (043)
100 (3.94) 3T{1.45) 11 (043

Workpiece inspection and job set-up on multi-tasking machines, machining
centres and gantry machining centres

Freguency-hopping spread spectrum (FH3S) radio

Radio frequency 2400 MHz to 24835 MHz

UK, EU, EFTA, Japan and USA (China exempt)

For details abouwt other regions, contact Renishaw.

RMI-C and AMI-QE

Upto 15 m (49.2 f)

Ceramic, lengths 50 mm (1.97 in) to 150 mm (5.91 in)

876 g (30.90 az)

Radic an e Radio off or timer off
Spin on o Spin off or imer off
Shank switchon ~— Shank switch off

101 menths maximum, dependent on switch-on / switch-off option

4870 hours maximum, dependent on swilch-on / switch-off option

22X =Y +Z
1.00 um (40 win) 2g (note 1)

0.75 N, 76 gf (2.70 azf)

140N, 143 ¢f (5.04 ozf)

5.30 N, 540 gf (19.06 ozf)

IPX8 (ENJIEC 60528)

+5°C 1o +55 °C (+41 °F to +131 °F)

Nme 1 Performance specifioaiion 1= issiad &l B Sands0 28 wocly & 450 mmimin {18 B n'ma) wilh & B0 mm Eylus Significanily higher vwadodity &5 possDie depending

Of SPPICETION FegLTHTIENS

Mote 2 ™hoperforcs, which = CrEICEl I S0MS SpRICETionNs. IS e e SXSI N Ihe COMPONSNT by Ths Syl when e probs triggsrs: The macmum forcs appilad wil
Do SfiEr the Tigger paint (overiEsel). Tha e vElue Depends on reEied varekies including measuring spead and machine decalerstion

Nute 3 Thess BIe e IaCIry S5TNgs; Manus! BEUSIMEN: &= possilia . Fof mofe 0eiass, refer 1D the GAPED Insalistion guioe (Renishaw part no.-H-4038-56606)
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RMP40M and RMP60M radio
modular systems (QE)

Modular versions enable the probe to access features for inspection or
part setting otherwise inaccessible by the standard probe.

Both RMP40M and RMP&0OM combine radio frequency-hopping
spread spectrum (FHSS) communications with a robust design

and superior battery life to deliver a flexible solution.
Renishaw has a comprehensive range of adaptors,
extensions, and stylus configurations to overcome the
most demanding of probing applications.
Approved radio regions: China, UK, Europe
{all countries within the European Union),
Japan and USA. For details about other
regions, contact Renishaw.

Key features and e
benefits:
* Proven kinematic design

= Secure frequency-hopping spread
spectrurn (FHSS)

= Globally recognised 2.4 GHz
waveband — compliant with mdio
regulations in all major markets

= Comprehensive range of adaptors
and extensions allowing access to
more workpiece features

= 1.00 10 2.00 um 20 repeatability
{dependent on probe)

RENISHAW,&

apply innovation™

aM.‘.‘;tyiug :\ [+ _______________ I— '

LP2 probe LPE1 extension bar (50 mm)

— -

LPEZ2 extension bar (100 mm)

'k

LPE3 extension bar (150 mm)

B — o — o — o — " —

A

RMP40M module

#E“J"+_”%”_“F{E?:#*@“

40.75 50/100/150
(1.60) (197/394581) 54 (2.13)
. ! !

Dimensions given in mm (in)

www.renishaw.com

o1



[ ——— .hﬁ

M4 stylus | 3 probe

RMPGOM probe
module
f |
= 3 . -
M4 stylus 9 1
¢ i RMPE0M extension L200 !
MA4 80° adaptor [p ! T ! I
_ ! S " '
. | : 1R [
I [} |
- ; i . l : RMPEOM extension L150 BMPEOM
| 7 module
I LPE mmmbartsumm): oo 1 !
— 4\ | I
| LPEZ extension bar (100 mm) | ! AMPBEOM extension 1100
| |
[ \ (]
| LPE3 extension bar (150 mm) | e
[ |

(1. 99} (3.84591/7.87)

@058

1250 (0.49) |
40.75 50/100/150
{1.60) (197/3.94591) 67.25 (2.65)
L v
Dimansions given in mm (in)
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Workpiece inspechon and job set-up on machiming centres and

Transmission type

quuawhuppmuspmdspechwn(ﬁ-lﬂﬁ} radio
Radio frequency 2400 MHz to 2483.5 MHz

Radio approval regions mmmmmm{mw
For details about other regions, contact Renishaw.
Compatible probes LP2 and varianis
Compatible interfaces AMI-QE
Operating range Up to 15m (49.2 ft)
Recommended styli Ceramic, lengths 50 mm (1.97 in) to 150 mm (5.91 in)
Weight without shank (including batteries) 2580(9.1002)
Switch-on/switch-off options Radio on — Radio off or timer off
Spnnon — Sptnuﬁorhmaruﬂ
Battery life ' Standby life 290 days maximum, dependent an switch-on/switch-off option.
(Z2x¥%AA3EY
Lithium-thionyl Continuous use 450 hours maximum, dependent on switch-or/swilch-off option.
chionda)
Sense directions =X, 2Y, +Z
Sealing IPX8 (ENEC 60529)
Operating temperature +5°C 10 +55 °C (+41 °F to +131 °F)
Pocm
Principal application Waorkpiece inspachon and job set-up on mult-tasking machines, machining
| Transmission type Frequency-hopping spread spectrum (FHSS) adio
! Radio frequency 2400 MHz to 2483.5 MHz
| Radio approval regions | UK, EU, EFTA, Japan and USA (China exempt).
For details about other regions, contact Renishaw.
Gumpﬂi:h probes | LP2 and variants, and the OMPSOM probe module
Mhhﬁm ' AMI-QE
| Operating range | Upto 15 m (49.2 )
| Recommended styli  Ceramic, lengths 50 mm (1.97 in} to 150 mm (5.91 in)
Weight without shank {including batteries) "mg['aiﬁ'nzw
| Switch-onfewiich-off options | Radio on — Radio off or timer off
' Spin on - Spin off or timer off
Shank switchon ~ —» Shark switch off
Battery life |M_Ih 1890 days maximum, dependent on switch-on/switch-off option.
(2% AABBV .
Lithium-thionyl ‘Cmﬂlmmm 1710 hours maximum, dependent on switch-on/switch-off option.
| chioride)
Suueﬂmclinm '.x =Y +Z
Sealing | IPX8 (EN/EC 60529)
| Operating tempersture |45 °C 10 455 °C (+41 *F 10 4131 °F)

For further information and the best possible apphcation and perdormance support, contact Bemishaw or visit
www.renishaw.com/rmpdl or www.renishaw.com/rmp60
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LP2

High-performance, compact probes suitable for inspection and tool
setting applications.

LP2 is the standard offering while LP2H has a higher spring force,
allowing the use of longer styli. It has greater resistance to machine
vibration. DD variants of both probes are available with double diaphragm
sealing for use in harsh environments with particle laden coolant.

All variants are suitable for use with the OMPA0M and OMPSOM, the
radio transmission system RMP40M and RMPEOM, as well as inductive
transmission modules and mounted to an HPGA to move the probe out of
the machine working envelope when not in use.. They can also be hard-
wired for grinder inspection apphcations.

Old machines have been given a new lease of life because

they now have intelligence via the probe and can therefore G_
react to issues as they arise. New machines won't get

through the door now without probes. So far, as value for

money goes, they are easily the best bit of kit we've got on

the camshaft line,

Nissan (UK) 55

Key features and
benefits:

= Proven kinematic design

= |nterference resistant
hard-wared commumcaton

Miniature design
Increased ervironmeantal prolection

1.00 1o 2.00 pm 20 repeatability
(dependaent on probe version)

RENISHAW,<

apply innovation™

@7 (0.27)

20 {0.79)

7.5{0.30)

Recommended styli

Weight

Sense directions
Unidirectional repeatability
Stylus trigger force

(notes 2 and 3)

XY low force

XY high force

+Z direction

Stylus overtravel limits
=X/ =Y

r 4
Mounting

Sealing

‘%‘ J &
| X =
ﬁ;% © W
E. E
LN =
|_ 6.5 (0.26)
40.8 (1.61)

LP2/LP2DD

Workpiece inspection and job set-up on all
CNC grinders.

 Hard-wired or in conjunction with optical, or radio transceiver modules

HSI, Mi 8-4, FS1i or FS2i

OMI-2 or OSI / OMM-2 (only when mounted to OMPE0/40M)
BMI-Q or RMI-QE (only when mounted to RMPE0/40M)

50 mm (1.97 in) to 100 mm (3.94 in)

Stylus matenal depends on application. |
65 g (229 oz)
| =X, 2Y, +Z

1.00 pm (40 pin) 2o (note 1)

0.50 N, 51 gf (1.80 oz)
0.90 N, 92 gf (3.24 oz)
5.85 N, 597 gf (21.04 ozi)

P2 LP2DD |
14.87 rom (0.551n)  19.06 rmm (0.73 in)
1 25° +1 8%
6.5 mm (0.26 in)

4 5 mm {0.18 in) when fitted with
swarf deflector

IPX8 (EN/IEC 60529)
45 °C to 55 °C (+41 °F to +131 °F)

2.00 pm (80 i) 2o (note 1)

LP2H LP2HDD

5.0 mm (0.20 in)

 swarf deflector
M16 thread, for LPE extension bars and adaptors.

Stylus overtroved limils

Stylus lenglh  +X/sY 7
| 50(1.87) _5uiati= Eaatablal

LP2H / LP2HDD
sizes of lathes, machining centres and

50 mm {1.97 in) to 150 mm [5.91- inj
Stylus matenial depends on application.

2.00 N, 204 gf (7.19 ozf)
4.00 N, 408 gf (14.39 ozf)
30.00 N, 3059 gf (107.91 oz)

14.87 mm (0.55n) | 18.08 mm (0.731n) |
+12.5° +15°

4.5 mm (0.18 in) when fitted with

Note 1 Feromencs spacTicanon s 18530 &1 8 Santsrd 1852 wSlcty of 480 mmimin [15.9 in'min) win & 0 mm stylus. Signfcanty highsr velooty 15 possible dapanding

mappm:mw

MNoie 2 Tigos foros, whith = citcsl 1 soms aEpications, ' the foios exaried on s component by fhe Siyius when Te probs Tiggens. The maximum farce sprisd wit
DCCUT E78 Me INQ0ST POINT [DVErTEVEll TNe TIme WEILS 0SDen0S O T8iE1sd VENSDIES INCIudng Measuring spasd and Meching Oecsiarston

N(HE 3 Thess are Te ROy Seiings, manusi adjusimend ¢f the LP21P20D is possihie, bul the LPZH1TPEZHDD 15 NOT adjusishie. For moie deislls, Feder o he LP2
MESIETON SND USars QuiDs [Aerishaw part no. H-2000-5021)

WWW.renishaw.com K5
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MP11  Dimensions

Designed for use in CNC milling machines
with manual tool change, providing simple
and quick insertion of the probe and cable
connection. The integrated interface and
curly cable hard-wired connection provide
a straightforward installation and reliable
communication method resistant

to interference.

Shank switch (ophonal)

A range of probe-ready shanks
/ are available from Renishaw

50 (1.97) 215 t? Cable socket
, —— - 4—“ ™ .

G360 (B2.36)

|
\— Probe status LED
75.7 (2.98) |

50 (1.97) 215[0&5; B3
100 (3.94) 36511 44) | 840.31)
Dimensions given in mm (in)
e
+ et v ‘Jv;-}J!J
Frmmpal application Workpiece inspection and job set-up on CNC milling machines with manual tool
change
Key features and ) Transmission type Hard-wired transmission
benefits: ! Compatible interfaces N/A (integrated interface)
= Proven kinemaiic design Recommended styli Ceramic, lengths 50 mm (1.97 in) to 100 mm (3.94 in)
Weight 540 g (19.05 oz)
* Interference resistant | Sense directions +X, Y, +Z
hard-wared communication _ : y Unidirectional repeatability 1.00 pm (40 pin) 2s (note 1)
» Cost-cifocive ' . Stylus trigger force
woripieos | Sion | (note 2 and 3)
BCE INSPEeC XY low force 0.50 N, 51 gf (1.80 ozf)
i XY high force 1.50 N, 153 gf {5.40 ozf)
- - I "
LA i 20 opacsitatly +Z direction 1.80 N 1o 7.00 N, 184 gf to 714 gf (6.47 ozl 10 25.18 ozf)
Sealing _ IPE6 (ENMEC 60529)
Operating temperature +5 *Cto +55 °C (+41 “*Flo +131 °F)

Perormance SpecTicENON 1S femed 51 8 BAN0SM 195 velooTy of 450 mmimin (18,9 In'min) with a 50 mm stylus. Signmeanty Righsr velocly IS possible oepend
a ¥ Bn ¥ g P g
ON BOpICATON reguirements

NGTE 2 TrggeT Toroe, WhICh IS ONTCE! N S0me BDPNCEDoNS., & Ne fonoe axenisd on the component Dy e Slyius whan N prols trggsrs: The MAaximum orce anpsed W
ofcur BN The iMigger port (Ovarimave’l. The 1omce value Sepends on Telfisd variabies INCwAlng Medsurng §paad and maching oecaleration

MNote 3  Thess ars fe faciory s50ings MBnuSl Bdjusiment 15 posslie. For more 08i8NS, 1SS! 10 e MET 1 InFalistion and users guids (Renishaw part no H-2000-6007)

For further information and the best possible application and performance support, contact Renishaw or visit
www.renishaw.com/mp11

WWW.renishaw.com 57




JCP

An inspection probe designed specifically for use with
manual machine tools that is ideal for workpiece
set-up and simple inspection. Two versions ars
available, both using Renishaw's proven kinematic
mechanism to ensure robust and repeatable
reseating. The JCP1, available with metric and
imperial shanks, uses electncal conductivity to sense
contact with a metallic workpiece. When the stylus
touches the surface an LED is illuminated.

Key features and
benefits:

* Proven kinematic design

= (Gable-free for unrestricted
machine movement and aasa
of mstallabon

= Cost-eflective
workpiece inspection

= 1.00 ym 20 repeatability

58 , Probing systams for CNC machine tools
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4275 (1.68)

Fuced .-e]r'lglrl shylus al

] o |
S[ 197 §
@. " — e —- (I | R —_, |
g;5£ o 'S = L - —
od - - =
8 J i

\‘*— Probe status LED
160 (6.30)

Siylus overbravel Limils

Stylus length e § 3 z

4275(1.68) | 15(0.E3) | 5(0.20)
Dimansions grean in mm (in)

B ST T ERpT
T S 1'1' |
| |

Prinoipal applimlun Workpiece mnspection and job set-up on manual machine tools
Transmission type Visual indication of tngger or hard-wired transmisgion
Compatible interfaces N/A

Recommended Length 42 75 mm (1.68 in)

styli

(Integrated) Diameter 6.00 mm (0.20 in)

Weight 240 g (B.4T oz)

Battery life 30 hours

{2xLR15V)

Sense directions £X, 2Y, +Z

Unidirectional repeatability 1.00 um (40 um) 2a (note 1)

Sealing IP66 (ENJEC 60529)

Shanks @20 mm (0.79 in) ©19.05 mm (0.75 in)
Operating temperature +5 "C 10 +55 *C (+41 *F to +131 *F)

Note 1 Feformance specTication (3 18580 5 & Ran0ard e valocty of 450 mmmin (18.3 In/min) with & 50 mm stylus. SignMeaniny Righar velocty 1S possibie oependng
ON SOPSCETON MBQUEeMEnts

For further information and the best possible application and performance support, contact Henishaw or visit
www.renishaw.comfjcp

WWW.renishaw.com 59
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RMP24-micro

10.0 (0.39) 85 (033
) N - _ ) s N b Probs staius LED
Renishaw’s miniature radio probe, measuring just 24 mm in diameter and 31 mm in length,
provides fast, accurate and reliable part set-up and verification in a package that fits in the _\ 25018 T
palm of your hand. y | = *—r—
RMP24-micro is our latest QE series probing system and communicates with the TIg| * | | (s | gg L~ g
machine controller via the ultra-compact RMI-QE radio interface. It uses an ela Jl ¥ | ﬁ 18 =
updated version of our industry-proven frequency-hopping spread spectrum s|2 _UT = R E } T o
(FHSS) transmission technology and operates within the globally recognised slel ¥ xv/’ 3_ o/ B
2 4 GHz frequency band. This agile protocol provides robust and reliable y overiravel g o
communication in busy radic environments and is compliant with radio % . .
regulations in all major markets. | " - 2 Stylus overtravel limits
Transmission wingow _|_— | Siylusiengih  =X/sY 42
oridliesc) ‘ 10(0.39) |45(0.18)| 4(0.16) |
o iiam = 1401249 | 800118 |93(087)| 4(0.16) |
 Svecsaton
Principal application Workpiece inspection and job set-up on small machining centres and
. mult-tasking machines
!'mmmhtlm_: type Frequmy-huppl ng spread spectrum {FH‘_SS} radic
Radic approval regions | UK, EU, EFTA, Japan and USA (China exempt).
. For details about other regions, contact Remshaw.
Compatible inlerfaces AMI-QE combined antenna, interface and receiver unit
Opernting range (UptoSm (164 1)
KEV features and ' Recommended styli Steel, lengths 10 mm (0,32 in} to 30 mm (1.18 in)
benefits: Weight without shank (including batteries) | 36.5 g (1.28 o2)
Switch-on/switch-off options Radic on - Radia off
= Miniature design - ideally suited to ‘ {
compact machines manufactunng Balliuey Ve sl e S0 icnks
high-value, high-precision parts 2 x CR1GIZ hium -conﬁnm' use I 228 hours
found n medical, watchmalang and PEOCENERG men
THCTC ll'lﬂ{i“.—'i.“l::!’-i indusines lum] {
Sense directions Omni-directional =X, +Y, +Z
Highly repeatable - high-precision . Unidirectional repeatability ' 0.35 pm t:H p'rl'li 2& inote f"j
components with hght lolemnces Stylus trigger force (noles 2 and 3) I
can be measured with XY low force 0.0BN, 8.2 gf (0.29 ozf)
excephonal repeatability XY high force 0.14 N, 14.3 gf (0.50 azf)
Ultra-low trigger force - helps 5 . Q.75 N, 76.5 gf (2.70 ozf)
eliminate surface and form Stylus overtravel force (nofe 4)
damage when inspecting soft XY plane (typical minimum) £14°
metal components | +Z direction (typical minimum) | 4 mm (0.16in)
Spindle speed (maximum) 1000 v/min
Environment Sealing | IPX8, BS EN 60529:1992+A2:2013 (IEC 60529:1989+A1:1990+A2:2013)
(note 5) Storage tempersture | -25°Cto+70°C (-13"Fto+158°F) S
| Operating temperature | +5°C 1o 455 °C (+41 F to +f3;_1;F]

M 1 Pecormance SpecCElon I 19Sied &t 8 SiEncard 9% vty of 250 mmimin (16,88 inmin) with 8 10 mm Siylus. For best pefiormancs proting fasdrates of up 1o
e 100 TN (2384 nomen) S Deck-0f fsed Of greatsr than 1000 mmimin (2834 iIn'min S0e rscomimanied,

Note 9 TH99s Se, wnich s crtos’ in 50ma appecstions, 15 TS Tofos SXened 0n s omponent by e Syws when the prads nggers. Ths maximum iSres sppied wil
oot gfier e goe! PO (overtrave Ths foros value De0sncs on related varabiss Including measurng soesd, maching decsisnation and sysiom Istancy

MNote 3 "ness s me Boory SeTINGS. MENUET BOIUSITISNT IS N0T POSSDE.

MNote 4 Sywus overrewel s gesigned 1o proect Ihe probe 800 Syius oM & coliision. We 0o not recommend LTiSNg The exent of eve! In normal prabing mode,
MNote 5 wm nhe batiery cap remaved the Saaling RN is Not appicab:e.

For further information and the best possible applicaton and performance support, contact Remishaw or wisit
www.renishaw.com/rmp24micro
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OMP400

Battery cassetie

50 (1.97) 19 {_U.?E}I / Transmission window

Suitable for small fo medium machining centres, the OMP400 ulira compact probe features
patented RENGAGE™ strain gauge technology. It delivers unnvalled sub-micron performance
when applied to complex 3D shapes and contours. Advanced capabilities include machine

s
Lol I

F

At : ol = 11" S
tool performance monitoring and on-machine verification. B A range of probe-ready
Compatibility with all Renishaw optical receivers enables users to upgrade existing g ______ _f:;?:jﬂ:;::;f”able
installations. When combined with the very latest modulated transmission 11°

interface the system offers exceptional resistance to light interference.

High-resistance to shock and liquid immersion ensures reliable operation in —a}
the machine shop environments. l Peien seneLED Stylus length =X/sY  <Z
| 20 (1.97) | E0(1.97) | 12(047) | 6(0:24)

14 Meeting current and future performance requirements Dimengions given in mm (in) 100(3.84) | 22(0.87) | 6{0.24)

for our products demands manufacture of ever smaller

and more intricate parts that are consistently accurate

to within 1 pm. Reliable set-up and measurements

are therefore critical to this process and form the Optical setting Modulated Legacy

basis of our decision to use RENGAGE technology.
The Renishaw OMP400 is the only product capable of
reliably meeting our needs.

Flann Microwave (USA) g

Principal application

Transmission type
Compatible interfaces

Workpiece inspection and job set-up on small to medium machining centres
| and small multi-tasking machines.

380° infrared optical transmission {modulated or legacy)
| OMI-2, OMI-2T, OMI-2H, OMI-2C or | OMI or OMM / MI 12

OMM-2 / OMM-2C with OSI

Operating range Upto5m(16.4{t)
Recommended styli High modulus carbon fibre, lengths 50 mm (1.97 in) to 200 mm (7.88 in)
Key features and Weight without shank (including batteries) 256 g (9.03 oz)
benefits: Switch-on/switch-off options Optical on — Optical off
Optical on — Timer off
* Rengage technology Battery lite Standby life One year maximum, dependent on switch-on‘switch-off option
proven and patented (2% AA3EV I
X PO Lithium-thiony! Continuous use 105 hours maximum, dependent on 110 hours maxmum, dependent on
Eacepiions' Feeiance i oS chionide) switch-on/switch-off option switch-on/switch-off option
interference with |
Sense directions X, =¥ +Z

modulated transmission
JE0° transmission emvelope
Ultra-compact design

3D performance deal for
S-axis machines

0.25 pm 20 repeatability

Unidirectional repeatability
2D lobing in X, Y
3D lobing in X, Y, Z

Stylus trigger force (notes 2 and 5)
XY plane (typical minmmum)

+Z direchon (typical mimmum)
Siylus overtravel force

XY plane (typical minimum)

+Z directon (typcal mmmum)

0.25 wm (10 pin) 2o — 50 mm (1.97 in) stylus length (note 1)
0.35 um (14 pin) 20 = 100 mm (3.94 in) stylus length
+0.25 um (10 pin) = 50 mm (1.97 in) stylus length (note 1)

| #£0.25 pm {10 pin) — 100 mm (3.94 in) stylus length
+1.00 um (40 pin) = 50 mm (1.97 in) stylus length (note 1)
+1.75 pm (70 win) = 100 mm (3.94 1n) stylus length

0.06 N, 6 gf (0.22 ozf)
255 N, 260 of (217 ozf)

1.04 N, 106 gf (3.74 ozf) (note 3)
550 N, 561 gf (19.78 ozf) (note 4)

Minimum pmbing_ speed 3 mmémin (0.12 in/min)
Sealing IPXE (ENAEC 60529)
Operating temperature +5 °C to #55 °C (+41 “F to +131 °F)

Note 1 Ferformancs spacficeson s fs5ied St @ Sianden 18t velorty of 240 mmimin (B.45 in'min). Sigrmoantly higher veincity is possitss dspending on appilcstion

FEQUITEMSntE

Note 2 Thggss torms, which is orfical I S0Ms Sppications, & e Jws exsried on Te component by e siyius when e probe inggers. The maximum foce appied wa ocour
STer the trigpsr point (owerinevad. Ths Toros vaius Jepoends On relaied variabiss noluding masswing Speed and machine dacsierstion. AENGAGE equipped probes

o7er LTE-OW trggsT TorTsE

Note 3 Stvus cvsrrsvsl Ioros I he XY piane ooturs 70 um sfier he frigge polnt and rises by 0.1 Kmm, 10 gimm (81 oz/in} undll the machine tool S10ps {in the kigh forca

diECTon Bnd LUENg B carbon T ShyToE

Note 4 Styus svsrirevsl ofoe In he +Z drscbon oocuts 10 sm 10 11 @m sfer he trigger point and rises by 1.2 Nmm, 122 giimm (10€.8 o2in) uftl the machine tool stops.

Note § ™ess are the Bciory Sengs. manus’ Bdlustment i5 not posshis.
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OMP600

Tha OMP800 is a compact, high-accuracy touch
probe that offers all the benefits of automated job
set-up as well as the ability to measure complex 3D
part geometries on CNC machining centres, including
multi-tasking machines.

With patented RENGAGE™ strain gauge technology
and interference-resistant opbcal transmission, the

OMPE00 provides the same superior performance
found in all Hemishaw high-accuracy probes.

Key features and
benefits:

= Linbeatable 30D accuracy and
repeatabiity enables reliable
on-machine gauging/measurement

Improved accuracy with long
styl means difficult parts can be
probed more easily

Uhira-low trigger force for delicate
work helps eliminate possible
surface and form damage

Compact design enables better
access in restnicted spaces and
small machmes

Robust, even in the harshest
environments, means reliable
measurement and long service life

|

RENISHAW,&

apply innovation™

50 (1.97)

19(0.75)

Eattery cassette

263 (22.448)

A range of probe-ready shanks is
avallable from Benishaw

Ié"mba siatus LED

|
Ijiecfwe diode
Transmit diode B0 (1.97) 18 (0.70) | 11(0.43) |

76 (2.99)

Dimansions given in mm (in)

Transmission type

Compatible interfaces

Operating range

Recommended styli

Weight without shank (including batteries)
Switch-on/switch-off aptions

Battery lite Standby lile
(2x AA3EV Lithium- | Continuous use
|hll:|¢‘ry| chionde) low power
Sense directions

Unidirectional repeatability

X, Y (2D) form measurement deviation
XY, Z (30) form measurement deviation

Stylus trigger force (noles 2 and 5)
XY plane (typical minimum)

+Z direction (typical minmmum)
Stylus overtravel force

XY plane (typical mimmum)

+ direction {typical minimum)
Minimum probing speed

Sealing

Operating temperature

100 (3.94) 32 (1.26) | 11(0.43) |

1

Modubsted

Workpiece inspection and job set-up on all sizes of machining centres and
small to medium multi-tasking machines.

360° infrared optical ransmission [moduia:ud_ ar legacy)

OMI-2, OMI-2T, OMI-2H, OMI-2C or | OMI, OMM with M| 12
OMM-2 / OMM-2C with OSI

UptoBm (19.7 )
High modulus carbon fibre, lengths 50 mm (1.97 in) to 200 mm (7.88 in)

1029 g (36.30 oz)
Optical on — Optical off or timer off
Spin on — Spin off or timer off

Shank switchon — Shank switch off

800 days maximum, dependent on switch-on/switch-off option

380 hours maximum, dependent on 410 hours maximum, dependent on
swilch-on / swilch-off option. switch-on / switch-oft option
2X, &Y +Z

0.25 pm (10 pin) 26 - 50 mm (1.97 in) stylus length (nole 1)

0.35 pum (14 pn) 26 = 100 mm (3.94 in) stylus length

£0.25 um {10 pin) — 50 mm (1.97 in) stylus length (note 1)

£0.25 um (10 win} — 100 mm (3.94 in} stylus length

£1.00 um (40 win} = 50 mm (1.97 m) stylus length (note 1)

£1.75 um (70 pin) = 100 mm (3.94 in) stylus langth

015 N, 15 gf {054 o=f)
1.75 N, 178 gf (6.03 o=f)

3.05 N, 311 gf (10.98 ozf) (note 3)
10,68 N, 1090 gf (38.51 ozf) (note 4)
3 mmirmin (0,12 ndmin)
IPX8 (EN/IEC 60529)

' 45°C 10455 “C (+41 *F to +131 °F)

Note 1 Perormance spacTicston i Iosind &1 & Siandard 1St yséiooly of 240 mmimin {8,465 in'min). SigniMcantry fughsr velochy 1s possibie dapandng on

SPECDETCTT TG TMSTS

Note 2  Tigger oros, whch = oritcsl In 50ms SpESCStons. i The 10roe SXB%ieq on e COMPONBNt by e Stylus when e probe triggers The maximum forcs appled
will ocout STEr the TipDe! DO (overtavel) Ths fofoe value 0S0ends 0N related varsbiss INnDlDing Measunng soeed BN machne decséenation. RENGAGE
SQUIDPed Probet ofisr LTTE-OwW trpger frees

Noie 3 Sovus overrave foros in the XY plans tygicaily ocours 128 wm BRar The trigger point snd rises by 0.32 Nimm, 33 gimm {29.2 c2tn) untll the machine tex siops
[N s Nipn De DFSCUON SN0 LSING B CEDON TS Sy

F{'mmmm“‘emmm Noto 4  Styus overssve 10108 in s +Z direcson iypioally occuTs S0 L afier the Trigger point and Tises by 285 Mimm, 301 giimm {270 oz%n} unti the machins ool siups
and performance support, contact Henishaw or visit _
; - i ; 500 Nole 5  Trsss ae ms Soiory SSTN0E MBNESI SHUSTIENT IS 10T DOSSEE.
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RMP400 (QE)

50 (1.97) 19 *“-T-"?. Transmission window
Bah!ary cassetie

The BMP400 offers an unrivalled combination of size,
accuracy, reliability and robustness, and allows
high-accuracy probing on small to medium machining

—

i1® !
centres or other machines where line-of-sight problems E A range of probe-ready
affect optical signal transmission. T e —E ===t =——=——ghanks are available
3 " ! from Renishaw
Successfully combining patented RENGAGE™ strain 3| 1 ‘

gauge technology with the patented frequency-hopping
radio transmission system of the AMP40, the RMP400
provides existing probe users with a simple upgrade to
solid-state strain gauge technology.

Principal application

Transmission type

il ; Styts lengih =X/ 2¥
Probe status LED ) 50197 | 12{047) | Gi024) |
50 {1.97) | 100(394)  22(087)  6(024) |

Stylus overtraved limits

L

Workpmne II'ISPOCl. ] Bﬂﬁ. ]Ob set-up on fﬂuﬂl-'mﬁ.-i‘ﬂlﬂﬂ I'I"IEC-‘;IJ!.'IH. !'ﬂl.d'.llﬁlﬂﬂ

centres and gantry machining centres.

Frequency-hopping spread spectrum (FHSS) radio

Radio frequency 2400 MHz to 2483.5 MHz

Radio approval regions UK, EU, EFTA, Japan and USA (China exampt). |
For details about other regions, contact Renishaw.
Compatible interfaces RMI-QE |
Operating range Up to 15 m (492 ft) |
Recommended styli High modulus carbon fibre, lengths 50 mm (1.97 in) to 200 mm (7.88 in) |
Weight without shank (including batteries) 262 g (9.24 cz) |
Key features and Switch-on/switch-off options Radio on — Radio off or timer oft
benefits: Spin on — Spin off or timer off |
o e Battery life Standby life 37 months maamum, dependent on swilch-on /
_[LN?“:::“;“J‘"“E‘W T (2= AA3EV switch-off option |
ol e Lithium-thionyl Continuous use 230 hours maximum, depandent on switch-on /

Exceptional resistance to chionide) switch-off option

light interference with Sense directions £X, 2Y, +Z

modulated transmission Unidirectional repeatability | 0.25 um {10 pin) 28 = 50 mm (1.97 in) stylus length (note 1) |
0.35 um (14 win) 25 — 100 mm (3.94 in) stylus length

3607 ransmission ervelope 20 lobing in X,Y £0.25 pm (10 win) — 50 mm (1.97 in) stylus length (note 1)

Ultra-compact design

30D perormance deal for
S-aas machines

0.25 pm 20 repeatability

-

b L.

Furﬁuﬂ:eruﬁmnﬂhmandlhebesipusﬂtﬁe

mwdpeﬁmmmesupputmnm

-

30 lobing in X, Y, Z

Stylus trigger force (notes 2 and 5)
XY plane (typscal mmimum)

+Z direction [I.‘ymtal rrunlﬁ‘lum‘p
Stylus wer‘hm-:l force

XY plane (typcal mmimum)

+Z direction (typical minimum)

£0.25 pm (10 win) = 100 mm (3.94 in) stylus length
=100 pm (40 win) = 50 mm (1.87 in) stylus length (note 1)

007 N, 7 gf (0.25 ozf). Tngger filter (Level 2)

1.02 N, 104 gf {3.67 ozf). Tngger filter (Level 3)

| 21.75 pm (70 win) — 100 mm (3.94 in) stylus length

2.8 N, 285 gf (10.07 ozf) typical minimum (note 3)
0.8 N, 999 gf (35.25 o=f) typical minimum (note 4)

Mol 1 Peroomance spacTiTanon S 8eied BT & TIENOAM 568 veincly of 240 mmamnin (§.45 nmin}. Signmcantly Nigher wsocty 5 possdye ospanding on

SopiCEDDN reguiramenE

Note 2  Thgger oios, which is Orlics in S0mMS Bppications, 15 e fohce exstied on the component by N6 Siylus when e probe inggers. The mExsmurm forde Bppiied win
DCCUt ENET e Qe Point [ovartravel) The forte vEus DEpEn0s on TeEted veriables inCuding messuning speed and machine decelaration RENGAGE agquipped

probes offar uia-'ow nigger roes.

Nole 3  Siyius overrsed e 0 The XY pians oocurs 50 Jam after the ingger pont snd rises by 0.25 Wimm. 38 ghmm {32 ozt urits the machine 100l stops n s high

fTE OTecion and usng & CRrbon TIDe STyics)

Nole 4 Shius overism! s 0 he +Z creciion 0CCUrs 7 LM 108 um a7er ihe e point Bnd risas by 1.6 Nmm. 163 gimm (337 ozfin) undil ihe maching ool siops.

NO‘ES Thass are The BOiLyY S5TINGE. Manua! afiusament = Not posshia

Minimum probing speed | 3 mmimin {0.12 infmin} |
Sealing IPXE. BSENEUBEQ‘W’QE‘%FQEU'H“EC 5U5E1BBQ-+AT 1999+A2- 2013} I
Stomgetﬂnpemhm 25°Cto+70"C (-13°F 1o +158 *F)

»  Operating temperature |45 °C 1o +55 °C (+41 °F 10 +131 °F)
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RMP600 (QE)

The RMP&00 is a compact, high-accuracy touch probe with radio signal

transmission, offering all the benefits of automated job set-up, plus the ability
to measure complex 3D part geometries on all sizes of machining centres

including multi-tasking machines.

The BMPB00 successiully combines patented RENGAGE™ strain
gauge technology with the unique frequency-hopping radio
transmission system of the RMPE0.

We are very happy with the
accuracy of RMP&00 and, in
particular, the consequent
reduction in scrap parts further
down the production line.

These are large, expensive
components and we can use the
probe to identify and

avoid errors.

Tods Composite Solutions Lid (LK)

Key features and
benefits:

= HENGAGE technology — proven
and patented

Secure frequency-hopping spread
spectrumn (FHSS)

Globally recognised 2 4 GHz
waveband — compliant with radio
reguiabons in all major markets

Compact design

3D performance deal for
S-axis machines

0.25 prn 20 repeatability

RENISHA

apply innovation™

157

15°

D63 (B2 48)

Transmussion window —-

76 (2.99)

____ Amange of probe-ready shanks
are available from Fenishaw

Stylus overiravel limils

th-l status LED

CEmensions given in mmi {in)

S|

Principal spplication
Transmission type
Radio approval regions

Compatible interfaces

Operating range

Recommended styli

Weight without shank (including balleries)
Swilch-on/switch-off options

Battery lite Standby life
(2xAA3EYV

Lithsum-thionyl chlonde)

Sense directions

Unidirectional repeatability

Continuous use

2D lobing in XY
3D lobing in X.Y, Z

Stylus trigger force (notes 2 and 5)
XY piane (typscal minimum)

+£ direction (tymical minimum)
Stylus overtravel force .

XY plane (typcal mimmum)

+Z direction (typscal mmimum)
Minimum pmi:ing speed

Sealing

Dosiatiog Senuetuns

50(1.97) | 18{0.71) | 11 (0.49)
100(394) | 31(122) | 11(043)

Workpiece inspection and job set-up on mu4t1tasklng machines, machining
centres and gantry machining centres

Frequency-hopping spread spectrum (FHSS) adio
Radio frequency 2400 MHz 1o 2483.5 MHz.

UK, EU, EFTA, Japan and USA (China exampt).
For details about other regions, conlact Fenishaw.

AMI-QE
Upto 15 m (49.2 ft)
High modulus carbon fibre, lengths 50 mm (1.97 in) 1o 200 mm (7.88 in)

1010 g (35.63 az)

Radio on — Radio off or imer off
Spin on — Spin off or timer off
Shank switchon — Shank switch off

116 months maxmum, dependent on swilch-on / switch-off option.
540 hours maximum, dependent on switch-on / switch-off ophan,

=X, £Y, +Z

0.25 pm {10 win) 25 = 50 mm (1.97 in) stylus length (note 1)
0.35 um (14 pin) 20 = 100 mm (3.94 in) stylus length

£0.25 um (10 wn)— 50 mm (1.97 in) stylus length (note 1)
+0.25 pm (10 wn) = 100 mm (3.94 in} stylus length

| £1.00 um (40 gin) — 50 mm (1.97 in) stylus length (note 1)

#1.75 pm (70 pin} = 100 mm (3.94 in} stylus length

010 N, 10 gf (0.36 ozf). Tngger filter (Level 2)

1.22 N, 124 gf (4.39 ozf), Trigger filter (Level 3)

2.8 N, 285 gf (10.07 ozf) typical minimum (note 3}
9.8 N, 999 gf (35.25 ozf) typical minimum (note 4/

| 3 mmimin {0.12 infmin)

{PX8 (ENJIEC 60529)
+5°C 1o +55 °C (+41 °F 1o +131 °F)

Note 1 Seormants specfication i issied &t & Starden test veiocly of 240 mmimin {845 in'min). SigniMcantty higher velocsy I possitie depsending on

BDPSCERON MSgUISMSnts.

Note @  Trgpsr es, which s orticsl n S0ma Sppicstions, 1= 1s Toros Sxened on e compenent by the stylus when the probs trigpers. The maximum 1orce spplisd wil
oCour BfEC the tngger pont (overrsva’ Tha force vEILS 08pends on MeiElss vanabies Including Meas.rng 5pesd and meching decesmtion. RENGAGE sguippad

probss offer LITE-0W TNgger Tornes.

Note 3  Sutes overmeve forms in ths XY DIEns 0CCUTS 50 UM S78F hs IFpger pOINt and rises by 0.35 N/mim, 38 gumm {32 o2iin) until the mEchins too! S10pS (I 1he nigh

oroe divechon and usng & carbon Thee Eyiss)

Note 4  Stycs overbaws Do in ths SZ IRCion DECs 7 UM 10 8 Lm Sfisr he iNpger pont and fees by 1.5 Mimm, 182 ghimm {127 0z'n) untii the maching 1oo| stops

Note 5  Thess s hs Seiory S5TNEs: Mmanusl sdusTent 15 not possie:
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MP250

Tha miniature MP230 is the world’s first strain gauge
inspection probe for gnnding machines, using Renishaw's
patented RENGAGE™ technology. Suitable for use

in harsh environments with double diaphragm sealing
as standard. It sets new standards for the precision
measurement of 3D part geometries, whilst offering all
the standard probing benefits of reduced set-up imes,
reduced scrap and improved process control.

MP250 can also be hard-wired for grinder

inspection applications.

Key features and
benefits:

* RENGAGE technology — proven
and patented

Interference resistant
hard-wired commumncaton

Miniature design

3D perdormance weal for
S-aas machines

0.25 ym 20 repeatability

RENISHA

apply innovation™

18 (0.71)

47(0.19)

M1Bx1
25 (0.98)

[
JE=.!

6.7 (0.26)
36 (1.42) Stylus overtrivel limils |
Sykminoh X/ 42
&0 (1.87) 16(0.59) | 6.5(0.26)
100 (3.94) 26(1.02) | 65(0.26) |
| Dimansions given in mm (i) . : |
 Spocifcaton |
Principal application Waorkpiece inspection and job set-up on CNC grinders.
Transmission fype | Hard-wired transmission |
Compstible interfaces HS! and HSI-C |
Recommended styli High modulus carbon fibre, lengths 50 mm tI.Q? in) to 100 mm (3.94 in) |
Weight 64 g (2.26 oz) '
Sense directions | 24X, 2Y, +Z |
Unidirectional repeatability 0.25 pm (10 pin) 2 fnole 1) :
2D lobing in X,Y £0.25 um (10 pin) {note 1)
3D lobing in X, Y, Z £1.00 um (40 pin) (note 1)
Stylus trigger force
(notes 2 and 5)

XY plane (typical minimum)
+Z direction (typcal minimum)

0.08 N, B gf (0.29 ozf)
260 N, 265 gf (9.35 ozf)

Stylus overtravel force

XY plane (typcal mimmum) Q.70 N, 71 gf (2.52 ozf) (note 3)

+Z direchon (typcal mmmunm) 5.00 N, 510 gf (17.98 ozf) (rote 4)
Minimum probing speed 3 mmimin (0.12 infmin)

Sesling | IPX8 (EN/IEC 60529)

Operating temperature +5°C1o +55 °C (+41 *F to +131 *F)

MNote 1 Fetomace SpecToion 1§ S5Ed &1 6 San0&T M5 wHoCTy Of 48D mmimin (18 8 Infmin) with & 36 mm syus

MNote 2  Tigoer e which IS oftics I $0Me SpOITENONS, 1S e Torce SWsfed on the componant by tha Sty1us when the probs Npgens. The maximum fofce sppied
W DCDUT BT T tQDET PO (overrEved]. The foroe vEiUS DEpSnds on ieialsd vanahies INncluding Measurng DS and MECHNS decs'smion.
BENGAGE sguTead probes oM UITe-iow trgger Tormes

Nole 3  Styus owerravsl fords n the XY pigns ocowrs 50 um after e ingoes point and rses 0y 0,12 Nmm, 12 gimm (11 o2ting undll the machins tood Siops (In the
high Toroe diecTion)

Note 4 Soius overimve 0003 In fhe +Z QUecion oCCurs 11 um &fer e ngger point and fises by 1.2 Nimm. 122 gmm (108 Gz1in) wntll the maching 100i Sops.

MNote 5  "mess are te Bcory TEENgS MGl ARCSTTGNT 5 NOl DOSSTEE.

For further information and the best possible application and performance support, contact Renishaw or visit
www.renishaw.com/mp250
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FS1/FS2 and FS10/FS20

225 (0.88)
FS sockets are used to mount the LP2 or MP250 to
CNC lathes and machining centres. FS1 and FS2 are 45(0.18)
compatible with the LP2 only. F510 and F520 are |
compatible with both the LP2 and MP250. T o
FS1/FS10 can be radially adjusted by +4° for aligning 7.5 {0.29) 3 ) / for F510 only
the square stylus tip on the probe to the machine axes, I_ = )
whereas the FS2/F520 are used in fixed applications that — P E«_:.*-._K,:
do not require adjustment. % -
oy =
LPE extension bars can be used with these sockets to ?_i | FS1/FS10
allow access to restricted features and are available in a st
f : o
range of lengths =] 22.5(0.88)
Cover | 45(0.18)
r Screenad cable
~ for FS20 only
o |
E,
2 o Ao
=x !
o
=]
— FS2/FS20
Dimansions given in mm (in)

Key features and

benefits:
= Simple nstallation
= Use in conjunchon with LPE bl i e
extension bars fo pl{md(} ACCRSS Principel spplication Probe holder for lathes, grinding machines and machine tool applications.
to restricted lealures Transmission type Hard-wired transmission
Compatible probes LP2, LP2H, LP2DD and LPZHDD LP2, LP2H, LP2DD, LP2HDD and MP250
= Can be customised lo meet the Compatible interface HSI, HSI-C and MI 8-4 |
customer's ndnvidual requirements Cable Specification 20.4 mm (0.02 in), single core 1 x 0.4 mm  ©4.0 mm (0.16 in), 2-core screened cable, |
. each core 19 x 0.15 mm
\ - Length 05m (161 10m (32.8 )
Operating temperature ' +5°C o +55 °C (+41 "F to +131 "F)

For further information and the best possible application and performance support, contact Renishaw or visit
www.renishaw.com/lp2 or www.renishaw.com/mp250
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OSP60

apply innovation™

100 {3.94) 13.6 (0.54) Hsicy Cashone

: ) / A range of probe-ready shanks
The OSPE0 probe with SPRINT™ technology isa are available from Renichaw
compact spindle probe with optical signal transmission i T —— . - /
for performing both scanning and touch point - ! }-[ e ——
measurement on CNC machine tools. EI ag| _:—————______ ; T e
Containing an analogue sensor with 0.1 pm resolution 54 { - — e g =3 i L
in three dimensions, the probe provides exceptional % | l— }.I R -

accuracy and gives the greatest possible understanding
of workpiece form

Constructed from the highest grade matenal, the probe

is robust and reliable in even the harshest machine tool

environment, withstanding shock, vibration, temperature
extremes and liquid immersion

Key features and
benefits:

= Urnique sensor mechanism for
high-speed, high-resolution

SCANTIng

Continuous measurement of 1,000
true 3D data points per second

Dimengions given in mm (in)

Pn'nt.ipal application
OSPe0

Transmission type
Compatible interinces
Operating range

Probe turn on time
Recommended styli

Stylus length range
Stylus ball diameter range
Weight without shank (including batteries)

Probe status LED
1006 (3 .96)

: |
s overtroved imils
o=

T (1.87) 7028 | 6(0.24) | 2.2 (008

100(354) | 9035 | 6(024) | 2.2(0.09)
150 (591) | 135 (0.53) | 6(0.24) | 2.2 (0.09)

High-speed scanning systam for on-machine process control

Analogue scanning probe for machine tools, capable of both 30 scanning and
3D discrete point measurements

Infrared opbical transmission: up to 1000 3D points per second

0O51-58 (interface), OMM-S (receer)

360° Up to 45 m (14.7 #) with one receiver

or up to 8 m (29.5 1) with two receivers

Less than 0.5 seconds

Straght styli only. OSPED-specihic styli racommended, For further mformation, sae
the information leaflet Stvli recommendations for OSPHD scanning probes
{Renishaw part no. H-5465-8102)

75 mm to 150 mm (2 85 in to 5.91 in) recommeanded
2 mm to 8 mm (0.078 in to 0.31 in) typical
1080 g (38.1 o2)

Excellent resistance to shock, Battery type Standby life 121 days 121 days
wvibration, impact, exireme (3x CR1233V Lithwum- | 5% ugage Full power 320 hours {nofe 1) | Low power 620 hours {nafe 1)
ternperatures and coolant flooding manganese dicxide) Confinuous use 16 hours 31 hours

Compatble with a range of
premium quality styli for optimal

metrology performance

1 pm 20 repeatability

For further information and the

Scanning measurement range (nofe 2)
Sensor type

Sense directions

Sensor resolution (pmidigit) (nole 3)
3D lobing in X, Y, £ (nofes 3 and 5)
Repeatsbility (nofes 3 and 4)

Maximum scanning speed (note §)

+X, 2Y, 27 0.50 mm (0.020 i)

Full 3D (gimultaneous XY Z data output)
Omnidirectional =X, Y, +7

XY 0.025 um (0.9843 uin)

£1.00 um (40 pin)

2025um (10un)2c

Up to rapsd (GO) feedrate dependent on machine ool perdormance and application.

Stylus overtravel force Spring rate {(note 3) Measuring force (notes 3 and 7]
XY plane (typcal mimmum) 0.8 Nimm (457 lofn) 0.1 N 10 gf (0.4 o=)
+Z direction (typical mimmum) 1.5 N/mm (B.57 IbAn) 0.2 N 20 gf (0.7 azf)

Sealing
Operating temperature

Mole 1 Cocusisdvass

| IPX8 (ENAEC 60529)

+5Cto +55°C (+41 "F to +1231 °F)

Mote 2 hiEmom SSowed SSlancs betwvesn e NoMEns: SCan inS anc M acius! 50an ing . Ful 20 periormance on 8 verlice machining centrs with 8 76 mm S5yius.
2 1 pome eppecalions. Tes tenges 0N be sxianded. DovEsc: your oo Rersshaw represemsive for mome informaicn

best possible application and Note 3
performance support, contact Motz 4 Gt maasursment on 3 DME Mo DMLAD
Renishaw or wvisit Motz 5 20 sohers discrets POt Moesursmant on & DG Mo DILAD

www.renishaw.com/sprint

Note 6  wesmum Sbeaets tor over dstection profecten Is F40000 in Z and FE0000 in XY
MNole 7  Fore & which he Sistus signal changes 1or touch Nipper. Assumes 8 riggs’ Tweshoid of 0125 mim {0.0048 in)
78 Probing systems for CNC machine tools - jl www_renishaw.com 79




OSP60 styli

To further enhance the operational
benefits provided by the OSP80
probe, a range of premium styli
are available offering enhanced
metrology performance.

OSP&0 styli use grade 5 stylus
balls that are UKAS certified, and
come in standard or individually
calibrated versions. They are
available in a range of lengths
from 80 mm to 150 mm, with
aither ruby or silicon nitride ball
material. The OSPE0 can also be
used with standard Renishaw styli.

Key features and
benefits:

= Tightenad tolerances for improved
melrology performance

= For calibrated styh the exact
ball diameter is engraved on the

stylus holder

= All configurabions nclude a
break stem

= Choice of ball matenal to best sut
component composition

RENISHAW,<

apply innovation™

(
‘ |
Part
‘ | Humbsr
A

Al

Calbrat A-:l??- A-BABE- | A-BAEE- | A-BAEE-

Giall matsoiat
Sl = SHkcon
RUBY | s nitrisa

A-EO04-  A-BDDS- | A-EOBM- | A-BOODS-
L4872 470 4474 L2

Bha | &8ET7 | B0

B0 0.24] 8.0 (0.24)
1000 [284) 1B0.0{5RT) |
28018 | 38018 |

SABEOH
B milrios

LG_.._;_ ] | o A 2 (008
ﬂ_ CT D B BO {3.15)
c 180 (0.08)
o 2.80 (0.18)

"EWSL is the effective working scanning length during scanning and is depandent on nominal defiection.

Bali metariai

Sincon oo | SiNEon

Ry T
T niArs

fdaa
A-B4BE- | A-BddE- | A-BAAE | A-BABE-
Ga02 | Bood Bag3 GOOT
3012 410,18 |

100 (3.84) 00384 |
2 (008 210.08) |
280 (018 3.0 (0.18)

For more information, refer to Stvli recommendationg for OSPED scanning probas (Ranishaw part no. H-5465-8103)
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Tool setting technology

comparison chart

Tranarmssion

s Function B
Bc £
Q 0
- T E = =
= = 2 |25 ch = o
= tE =] g ] =g =} o
S ke Ik £ = @
- m =
| Page
Contact
oTs 100 o L] ® [@1.0mm 1.00 pm
ATS 102 L] a & @1.0mm 1.00 pm
TS27R 104 ) Fl & 21.0mm 1.00 prn
TS34 106 e ° ® [ O1.0mm 1.00 pm
LTS 108 ® s & [ @0.1mm 0.75 um
APC 110 L] L] & A1 0mm 1.50 pwm
Non-contact
@0.03 mm
{tool setting) <
4 114 L] L] 1
NC4 systems | L] ©0.03 mm 21 pum
(breakage)
20.10 mm {tool
E setting)
. 118 o @ &
NCPCE GO0 0 s 0.50 um
L L L L | (breakage)
@0.2 mm
120
TRS2 ! L] & PR NiA

Dapandant on 3y3em. Jeparatan and mounting

| & Dspending on 1he rangs, 1od! SUrtace Prish, MAaching &wironmsnt and Ingtaliaton

Transmission type

Hard-wired

Toal setting

Broken toal
datectian

Radia

3
Page g'

Tool seting arms

| HPRA | 124 | s | o
HPPA 126 e | ®
HPMA | 128 | i & 5%
HPMAX | 130 | > | o | @
HPGA 32 | ' & o o

Function

Warkplecs

inspaction

3

Stylus trigger force

130N 240N/
133 gf to 245 gf

(4.68 ozf 1o 8.63 ozf) *
130Nw240N/
133 gf 10 245 gf

(4.68 ozf 1o 8.63 ozf) *
130N 240N/
133 gf 1o 245 gf

(4.68 ozf to B.63 ozf) 3
065Nt 550N/

66 gf to 561 gf

{2.34 ozf to 19.78 ozf)

AN/ 306 gf

(10.79 ozf) Z direchon
050N 585N/
51 gf to 597 gf

{1.80 ozf to 21.04 ozf)

N/A

N/A

_ Dapsnoent on 3en3s difscton

Operabon

Manual - Removabie
Manual - Pull-down
Automated - Moforieed |
Autommated - Motorised |
Automated - Motonsed

TEpiny St oty PN COUNNE SR P M

. Hepeaiaﬁ!r!y for lP.ue [

complete system

including probe (25)

5.00 pm
(6 m— 15 in arms)
8.00 um
(18 inarms +)"

3.00 pm

*
For more miormation, ploasa refar io HPMA-X and TST 3-X molorsed ans-and nisnece datasnest (Fart no . H-087 1-8200-07)

s| 8
e 1 =
HI:
- ] =]
g =
£ 2
12 AA
or AA
AA
or AA
NA
MNA
NA
NA
N/A
Class
2
N/A
NA
Class
A
5 N
Probe

RP2

RP3, LP2 or MP250
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Benefits of tool setting and
broken tool detection

Tool setting is the process of determining geometric information — length,
radius and/or diameter — of a cutting tool using a ool setting device.

Some ool setting technologies are also capable of determining information
such as radial and linear profile and cutting edge condition. Broken tool
detection can be performed by tool setting systems and dedicated broken
tool detection devices. Both tool setting and broken ool detection enable
unmanned operation of machine tools.

The benefits of tool setting

Determining geometric information and the current
condition of a cutting tool can help to improve the
manufacturing process, including checking that the
correct tool for the scheduled machining program has
been loaded, comecting for tool wear, and automation
of tool offset updating

The benefits of tool setting are clear. Ensuring a tool
is capable of performing the required task

* IMPIOVes accuracy

= reduces scrap

* reduces the level of operator intervention

* reduces cost

The benefits of broken
tool detection

It is worth performing frequent broken tool detection
cycles since tools, especially small diameter ones,
can easily become broken during a machining cycle
Detaection of a broken tool is a good indicator that
previously machined components will have been
incorrect. Machining cycles can be programmed

to sound an alarm, call an operator or change to a
sister tool when a broken tool is detected.

Tool breakage detechon:

Application

Teol setfing

Tool setting small
tools < @0.1 mm

Broken too| detection
* saves cycle ime |

Profile checking
* reduces rework

Missing insert
detection

* reduces scrap

+ reduces cost

Wireless operahion

Contact

RENISHAW,&
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Recommended technology

QU

LIE TR R

MNon-contact
e o
L J
e o
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Tool setting and broken tool detection Kinematic contact tool setter design
technologies explained

Tool setting products are referred to as ‘contact’ or ‘non-contact’, depending Three equally spaced rods rest on six fungsten carbide

on the technology they employ. The two technologies — kinematic touch balls providing six points of contact in a kinematic

probe or optical (laser) based — both use an interface to communicate location. An electnical circuit is formed through these

with the machine tool controller. Renishaw products cover a multitude of contacts. The mechanism is spring loaded which

applications, from simple, quick, tool setting to the complex digitising of allows deflection when the probe stylus makes contact

ground toals. with the tool and also allows the probe 1o reseat in the
same position within 1.00 pm when in free space (not
in contact).

Under load of the spring, contacl paiches are created
through which the current can flow. Reactive forces in
the probe mechanism cause some contact patches to
reduce which increases resistance of those elements.

On making contact with the tool, the vanable force on
the contact patch is measured as a change in electrical
resistance. When a defined threshold is reached, a
probe output is tnggered.

Kinematic tool setters

Renishaw contact tool setters use the same kinematic
technology as workpiece inspection probes.

Proven aver four decades, this design has been the main
choice for the majority of machine builders and end users
to ensure accuracy and reliability.

The ability of the probe mechanism to reseat after
triggering to within 1.00 um is fundamental for
repeatability and good metrology.

From simple length and radius checking to broken tool

detection, this technology is available in all Renishaw’s
contact tool setters,

Close-up of kinematics

High-accuracy laser tool
setting systems

Renishaw's range of NC4 non-contact tool setters
provides high-precision, high-speed tool measurement
and braoken tool detection, allowing process control on all
sizes and types of machine tools.

Measurements are fast and accurate, allowing users to
increase their productivity and machine utilisation
while simultaneously reducing scrap and rework.

Current flows .
through kinematics

Resglance increases
as area reduces

Coantact patch
reduces as stylus
force increases

Sing[e-sided laser-based broken
tool detection
The ground-breaking TRS2 technology employs a

single-sided laser-based design to allow swift and Based on the above kinematic principle, the stages in tngger generation are shown below. Repeatable reseating
reliable detection of broken tools. Broken tool detection of the mechanism is critical to this process and fundamental to reliable metrology.

i

The patented ToolWise™ electronics analyse the
reflected laser light and allow detection at a range of
spindle speeds.

Laser-based broken tool detection can provide great
benefits in reducing scrap and costs with a minimal
addition to cycle time.

Tool Tool

dre::hm direction '
’ Kinematics
All Mechanizm receat fo
kinematics pivots about repe.a.mbia
in cm!ac:! ' these contacts

Tl :!ﬁ—l“i-'

separaie

e e
8
E]

M|
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Non-contact laser-based
tool setter design

Mon-contact laser tool setting systems use a beam of laser light, passing between a transmitter and a receiver, positioned
within the machine tool so the cutting tools can be passed through the beam,

The passage of a tool into the beam causes a reduction in the amount of laser light being acquired by the receiver, and

a trigger signal is generated. This records the machine position at that instant, providing the information to determine a
tool’'s dimension. With approaches from several directions, tool geometry can also be accurately determined.

These systems can also be used to detect broken tools by rapidiy moving the tool into a position where it should intersact
the laser beam. If light reaches the receiver, the tool tip must be missing.

il 2

¢ ‘pau'pug'p

Tool approaches laser beam Tool breaks beam, tngger
signal issued

Blue laser technology

While conventional laser tool setting systems feature a red laser beam, NC4+ Blue is the industry’s first blue laser
tool setter. Blue lasers have a shorter wavelength, optimising laser geometry. As a result, NC4+ Blue delivers a step
change in tool measurement accuracy:

Visible hight
\ln |'I - |‘| ﬂl |
\ | | |||
Il |
\J | | |,|
e Conventiona! lasers Ly NC#4: Blis
| n g ! (higher accuracy) >
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MicroHole™ and
PassiveSeal™ technologies

Superior environmental protection for
robust low maintenance operation

Coolant and swarf contamination can negatively affect
performance on all types of non-contact systems. Renishaw's
non-contact systems are prolected by innovative technology and
contain precision oplics 1o achieve superb levels of performance,
even in the harshest of machine tool environments.

MicroHole™

All Renishaw non-contact systems for machine tools use
MicroHole™ technology as their primary protection against

coolant and swarf. The innovative design uses a constant, high
velocity stream of air to protect the optics while minimising air
consumption. Unlike shutter designs, Renishaw's protection
systems do not require complicated control systems or M-codes,
providing much simpiler system installation. In addition, whete
shutter systems provide no protection during measurement moves,
Renishaw optics remain protected at all times.

PassiveSeal™

Renishaw's NC4 non-contact tool setting system combines

MicroHole technology with an additional fail-safe sealing device,

PassiveSeal™ system. This device provides an additional layer of Airflow
protection, preventing contamination of the optics if the air supply

fails. The combination of MicroHole and PassiveSeal gives NC4

IPX6 protection at all tmes.

The PassiveSeal system, designed for the NC4 transmitter and
recewver heads, is activated by air pressure. When the air supply
15 switched onto the NC4 head, the PassiveSeal lowers allowing . v
the laser beam to exit through the MicroHole. In the event of air PassiveSeal open
supply failure, or if the supply is switched off, the PassiveSeal
automatcally rises to cover the MicroHole, excluding coolant and
preventing contamination.

Features and advantages:
* Fail-safe environmental protection

« Robust and reliable operation

* Provides IPX8 prolection of system opfics at all times
* Reduces system maintenance and downtime

* No control system or M-codes required

* Compact design minimises space required within the
machine tool

+ Simple system requires only one air supply pipe

WWW.renishaw.com 89



Single-sided laser-based
broken tool detection system

Mon-contact broken tool detection uses a similar technology to non-contact tool setting but it 1s dishinguished by the
differences in use and configuration.

Renishaw's TRS2 is an innovative single-sided system dedicated to broken fool detection.

TRS2 utilises a laser transmitter and receiver incorporated in the same unit and detects the presence of a toal via the
reflection of the laser beam off the tool. In operating mode, a laser beam is emitted from the unit and reflected off a
rotating tool — typically 3 mm above the tool tip — back to the receiver. The reflected levels of light vary due to the toof’s
rotation, resulting in a repeating pattern. This pattern is analysed by the unique ToolWise™ tool recognition electronics
within the TRS2, resulting in rapid indication of a good tool and allowing the machining cycle to continue. if no tool is
detected during the user-defined time period, a ‘broken tool” alarm is 1ssued, allowing a sister tool to be calied

Optical recenver Reflectad
light

Tool
checking
paoint

Laser baam

»

Laser diode transmitler

»

Reflected lights s analysed by
ToolWise™ electronics

g

l||

> Il

Tool OK signal issued and tool

Tool enters laser beam
withdraws
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Tool setting arm design

Commonly used on lathes and gnnding machines, the tool setting arms are used fo present a probe in front of the
turret in a repeatable position. When not in use, the arms can either be removed from the machine or refracted away
from the working environment. They consist of a mounting attached to the bulkhead of the machine, the arm, which
can be manually operated or molorised, and a probe mounted on the end of the arm.

The robust rotational kinematic design used in HPPA, HPMA, HPGA and HPMA-X ensures repeatability. When the
arm is actuated into the arm ready position and the three kinematic stops in the hub and base ensure the arm is
locked in this repeatable position. A set of spring plates fixed to the hub provide both axial load, providing a torque to
hold the hub n position

The kinematic locations for HPRA follow the same ‘six points of contact’ principle as our probes, resulting in consistent
fitment of the arm

Whether manual or automatic, all Renishaw tool setting
arms provide highly repeatable positioning of the probe.
{(Please refer to the companison chart page 85)

Manual arms

* HPRA High-precision removable arm for use on
multiple different machines for great flexibility

* HPPA High-precision pull-down arm for use on
demand for quick and accurate tool setting

Motorised arms

* HPMA High-precision motorised arm for automating
tool setting and breakage detection, enabling high-
volume and productive machining

* HPMA-X High-precision motorised arm for extra-large
machines, supporting multiple probes for multi-tool
setting and breakage detection operations

= HPGA High-precision generic arm for ultra-high
repeatability in extrernely harsh environments, with
part inspection capability

Arm direction
>

4

Tool direction
.‘ i Arm direction

To Machine Ready position

To Arm Ready position Tood sefting
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Transmission systems explained

Signat fo comirol funclion of e iood setisr

Signal io regishey comiacT of 0ol with ool Feller

The passage of these signals is handled by a transmission system. The choice of transmission system
depeands on the type of probe and the type of machine tool to which it is fitted

Henishaw probes use three main types of transmission systems: optical and radio (both of which are wireless),
and hard-wired (connected directly to the machine tool controller via a cable)

Imerfaces

Optical Radio Hard-wired module

system

n o

& (%) =

= Y L Q & = =

Page o é = g e o © oy . o | ™ E-‘a = E
= = s in 7] 8 #Pc &0@ & @

3138 | & = T T z [BaRIRPeR| FE 8%

Contact tool setters

ATS 102 "
TS27R {04 . ® a
TS34 106 | || e | o | o
LTS | 108 | Integrated interface
APC | 110 e | o

Mon-contact tool setters

NC4 systems [ 114 ' e
- NCPCE - 118 - Designed to work with SIEB and MEYER 44 .20.020, 44 20.020A, and 44 20 0120 laser cards
THS2 120 Integrated interface
Arms
HFRA 124 o
HPPA 126 o
'HPMA | 128 | ' | o
' HPMA-X | 130 | | .
HPGA 132 . . . = ° &
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Radio transmission systems

Receer/
interdace

\ N \ O Tool seftter

~ \Q

CNC controller

A Renishaw radio transmission system provides commumcation between the tool setter and the machine controller
and comprises the following

Tool setter

The tool setter receives machine controller signals and transmits status signals. There are two active modes, “standby”
and "operating”. In standby mode, the tool setter is penodically transmitting and receiving, waiting for a signal to switch
to operating mode. In operating mode it transmits probe information, including battery status, to the recaiver.

Receiver/interface

The combined interface and antenna convert tool setter signal information nto a form which is compatible with the
machine tool controller. This technology i1s particularty suited to large machines and/or applications where line-of-sight
between tool setter and nterface is not possible. Frequency-hopping spread spectrum (FHSS) technology enables the
system to hop between channels prowviding reliable commumication resistant to other radio device interference.

Renishaw radio interfaces provide wisual and/or audible indicators that clearly and simply inform the operator of tool
sefter status, system power, battery status and error diagnoshics.
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Optical transmission systems

Recever/
interface

Tool setter

CNC controller

A Renishaw optical transmission system uses infrared technology for communication between the tool setter and the
CNC controlier and comprises the following

Tool setter

The tool setter receives machine control signals and transmits status signals. There are two active modes; “standby”
and “operating”. In standby mode, the tool setter is periodically transmitting and receiving, waiting for a signal to switch
to operating mode. In operating mode it transmits tool setter information including battery status to the receiver,

Receiver/interface

Renishaw provides a variety of apphcation-specific interface models. The very latest generation uses modulated
optical transmission to reject light interference from other light sources, and ensures reliable commumcations.

Systems can be optimised for the needs of smaller machine tools and multiple tool setters can be used with a
single interface.

Renishaw optical interfaces provide visual and/or audible indicators that clearly and simply inform the operator about
tool setter status, system power, battery status and error diagnoshcs.

G4 Probing systems for CNG machine tools
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Hard-wired transmission systems

Receiver/

interface
By,
| - l.-.‘_

N\
N

CNC controller

A hard-wired probe system has the simplest form of transmission systern and, typically, comprises the
following elements:

Tool setter

A signal cable connects the tool setter 1o a machine interface unit, carrying power and tool setter signals

Receiver/interface

The interface unit converts inspection tool setter signals into voltage-free solid-state relay (SSR) outputs for
transmission to the machine tool control.

Hard-wired transmission systems are ideally suited to tool setting on machimng centres and lathes where the probe
remains in & fixed location.

WWW.renishaw.com g5



Multiple probe transmission systems

application flexibility with
Renishaw radio probes

The diversity and capability of Renishaw transmission systems enables innovative multiple probe and tool setter
applications and system combinations. The chart below provides some of the typical examples with various
transmission types. Further varations of these are possible

Multiple probe system . Total mamimum probes Interface
Twin optical probes 2 OMI-2T OMPEO/M, OMPGD0, OMPAD-2/M, OMP400, OLP40
Multi optical probes a OS!with OMM-2 5 n60M, OMPS00, OMPA0-2/M, OMP400, OLP40, OTS
or OMM-2C
Multi iadic probies 4 aMI-0E AMP40M, RMP4D0, RLP40, RMP24-micro, RMPEO/M,

AMPB00, RTS

Any combination

Practical examples of multiple Renishaw tool setter applications might include:

+ Two tool setters installed on a rotary table.
+ Three tool setters installed on pallets for a pallet load machine or call.

+ Multiple tool setters and probes to combine automated tool setting and in-procass gauging.

Combination examples showing

96 Probing systems for CNG machine tools
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What tool setter?

This selector will help you identify which fool setters are most suited to your apphcation.

or

EWR ot el e e o gy ‘

Vertical G!:.IC ; Horizontal CNG Gantry CNG
machining centres machining centras machining centres

Machine size Machine size
Products All

Page | &~ M " L 5 M L
GTS | = o L] @
ATS 10 a 5 a2 o e
T527R 104 > o e & B @ &
T534 108 . | & = - = —
LTS ] . [ r : G ™
APC

Machine types

MNon-coniact tool sefiers

MNC4 systems 14 5 o € E B L
NCPCB !
TRS2 1 £ a - & L ]
HPRA |24
HPFA
HPMA
HPMA-X
HPGA
Sma Magum Large
Tl 528 < 700 mm = 800 mm Talie 3120 < 1200 mm « 800 mm TRbi® Si2é > 1200 mm » 800 mm

BAROMT Ty RS IS

CNC multi-tasking CNC PCB drilling

and roubing
machines grinders riackinse

Machine types CNC lathes

Machine size Machine size
Products All All

Page S~ M L = M L

Contact tool setiers

OTs

ATS

TS2TR

T534

LTS

APC 1 & & s 3 & 8
MNon-contad! tool ceflers

MNC4 systems - B 2 b :

NCPCE 1 o
RS2 1 . -

Arms |

HPRA 124 € e o @ g \d

HPPA 126 " ¢ @ o @

HPMA | 128 . o s e | = .

HPMA-X* 13 s | o | =@ ° o

HPGA 132 % o o & e L] &

. S=mE LLE5 Lamps . “Exiraiangs
Talis 525 < 700 mim x 600 mm Tabsz size < 1200 mm % 800 mm Tebis 5228 5 1200 mim » 600 mm

MacTing hyDes TIss

Chiuck =78 Chucx sizs Chick 50 Chucx size
& in 20 B In or Smsher 0 inio 16N 18 mic2din 24 In pus

i
i

0

CHC muli-tasion machesss. | WWOSGNG 8005 « 1500 mm Working range < 3500 mm ‘Working range > 2500 mm
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Contact tool setters
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oTS

Compact 30 touch-trigger tool setter with optical
signal transmission used for broken tool detechion

and rapid measurement of tool length and
diameter on a wide range of tools.

Compatible with Renishaw ophical
modulated receivers.

Key features and
benefits:

= Proven kinemahc design

Excephonal resistance to light
interlerence with
modulated transmission

Direchion adjustable nfrared
ophcal module

Cable-free for unrestncted
machine movement and ease
of nstallation

1.00 pm 20 repeatability

RENISHA

apply innovation™

431(1.70)

51 (2.01)

68,75 (2.71)

@625 (2.46)

Demengzons Qrven in mm (in)

83 (3.66)

59,25 (2.93)

Siyius overtravel biuls
=X /=Y +Z . Y2 Ak 87.8.(2.67)
#35(014) | 6024 | Al 82.5(3.64)

% AA OTS AR OTS

Principal application
Transmission type
Gompallhle in;m'lnm
Operating range
Recommended styli

Weight with disc stylus (including batienes)

Switch-on/switch-off options
Battery lite Standby life
{2 =% Al or AR

36V Lathium-thiony!  Continuous use
chionde)
Sense directions
Unidirectional repeatability
. Slylusti‘igger force {notes 2 and 3)

' Sealing
Mounting

Tool measurning and broken tool detection on small o medium

_ mu::him_nu cenires

Infrared optical transmission tmodﬁlate;ﬁ}

OMI-2, OMI-2T, OMI-2H, OMI-2C or OMM-2 / OMM-2C with OS5I
Upmﬁ-muﬁ.dm e e = el )
Disc stylus (tungsten carbide, 75 Hockwell C) or

Square tip stylus {ceramic u_:r,__?ﬁ_ Hocl:we_ll C)

870 Q l_ﬁvﬁ.ﬁ‘-ﬁ'-oz} | a50 o {33__51 0z)
OPbcal on — Op_hcal off
Gptrcal on e T1r_ne-r off

310 days | 730 days

400 hours | 800 hours

xK_. t"l',_ +£

1.00 um (40 win) 25 {note 1) B -

1.30 Nt 2.40 N, 133 gf to 245 gf (4 68 ozf to 8.63 ozf) depending on sense
direchon

IPX8 (ENIEC 60529)

"M12 (122n) T bolt (not supplied)

Ophonz! SPIROL® pins o a!luE accurate remounting {supphed)

. Dperating temperature

+5°Cto+55 °C (+41 “F o #+131 °F)

Mote 1 Perormance specTicafion i issind 8t stendard tost weiodTy of 280 mmimin (168 InTriny with-8 38 mm stylus. Significanty highar velociy I possible

0S0SNING o SDPICET0N rEguTEmEnts

MNote 2  Thgoe: fors, which is CTTos| in 20ME SpRiCEDons, = 1he tors exsried on the component by e STyius when e probs Triggers. The meximum force sppiisd wil
DoCur 57 the INgQST pOAnT [overtrEel). The f°Ce YRS Oepands on reiatsd vEnabiss InCuging measuning spesd end maching dsceisranon

MNole 3 Thessars s Sciony sobngs, manus! edjusIment S not possbe.
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RTS

Tool setter with radio fransmission suitable for
use on machining centres of all sizes, orin
applications where line-of-sight between the tool
setter and receiver is difficult to achieve.

The HTS offers users broken tool detection and
rapid measurement of tool length and diameter
on a wide range of tools.

The RTS forms part of Renishaw's family of
radio transmission probes. The cable-free design
enables the RTS to be used as a standalone or
as part of a multi-probe system allowing use ina
wide range of applications.

Key features and
benefits:

= Proven kinemahc design

102

Secure frequency-hopping spread

strurmn (FHSS)

Globally recognised 2 4 GHz
waveband — comphant with radio
reguiations in all major markets

Cable-free for unrestncted
machine movement and ease
of installation

1.00 um 20 repeatability

Probing systems for CNC machine fools

RENISHAW,<

apply innovation™

44 (1.73) 66.05 (2.60) 60 (2.36)

74.5 (2.09)

93.25 (3.67)

57 (2.24)

Principal application
Transmission type
Radio approval regions
Compatible interfaces
Operating range

Recommended styli

Weight with disc stylus (including battenes)

Swilch-on/switch-off opbions

Battery fife Standby lite
(2xAA36YV

Lithium-thsonyl Continuous use
chionde)

Senss directions

Unidirectional repeatability
Stylus trigger force (notes 2 and 3!

Sealing
Mounting

Operating temperature

| machining centres and gantry machining centres.

| For details about other regions, contact Renishaw,

Upto 15 m (49.2 1)

870 g (30.69 oz)

-4350 hours maximum
- «¥ +Y +Z
1.00 pum (40 wn) 20 {note 1)
[ 1.30 N te 2 40 N, 133 gf to 245 gf (4 68 ozf 1o 8.63 ozf) depending

| IPX8 (EN/IEC 60529)

| +5°C 10 +55 °C {+41 *F 10 +131 °F)

Stylus overtrovel hmils
| =M/z¥ | +Z

Tool measunng and broken tool detection on vertical and honzontal
Frequency-hopping spread spactrum (FHSS) radio

Radio frequency 2400 MHz 1o 2483.5 MHz _

UK, EU, EFTA, Japan and LISA (China exempt).

RMI-QE

Disc stylus (tungsten carbide, 75 Rockwell C) or
Square tip stylus (ceramic tip, 75 Rockwell C)

Aadic on — Radio off
99 months maximum

on sense direchon

M12 {172 in) T bolt (not supplied)
'Dpﬁcrl?_l SI’IHQ!." pin_s-_ to aliow acx:t_.lmte remounting

MNote 1 Pedormance specTicalion & 5Eed & 8 Fandand sl viocly of 450 mmimin (18.8 in'minj with & 25 mm-styius. Sgndicanity higher velociiy s possibie

Depanding 0N SpPICENoN SOQUIBIMETE

MNote 2 Thgoerfors, which = Crical In 50me epplicalions. s Ihe force exeried on the Companant by the Styls whan ths probe irggers. The mEdmum fome appied will
oo BfeT the Irig@ed point foverTEved) Tha foroe Vaius 0spends on redElad varialies InCuding measuring spesd &nd machine Cecelaramon.

Mote 3 Thes s he ooy ssings manus! EREEmen S nol possbie
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TS27R

Compact 30 touch-frigger tool setter

with hard-wired signal fransmission

used for broken tool detection and rapid
measurement of tool length and diameter
on a wide range of tools.

Key features and
benefits:

= Proven kinematic design

=« |nterference resistant
hard-wired commurication

= Cost effective tool setting for all
types of machining centres

= 1.00 pm 20 repeatability

RENISHAW,&

apply innovation™

47 (1.85)

56 (220} 43501.71)

©62.5 (2.46)

60.75 (2.39)

Dimanssons given in mm (in)

Specification
Principal applicalioﬁ

Transmission type
Compatible interfaces
Recommended styli

Weight with disc stylus
Cable Specification
(to interface) Length

Electrical
connection

Sense directions
Unidirectional repeatability
Stylus trigger force

{rotes 2 and 3)

Sealing

Operating temperature

[ aisy [ <2 |
| 235(0.14) | &(024)

Tool measuring and broken lool detection on all sizes of vertical and horizontal
machining centres and all gantry machining centres
Hard-wired transmission

| M1 8-4, HSI or HSI-C

Disc stylus (tungsten carbide, 75 Rockwell C) or
Squars tip stylus (caramc tip, 75 Rockwell C)
1055 g (37.21 oz)

| @4.35 mm (.17 in), 4-core screenad cable, each core 7 x 0.2 mm

10m (328 1)
Cable on the end of unit

' =X, £Y +Z

1.00 pm (40 pin) 2 (nofe 1)

' 1.30 N to 240 N, 133 gf to 245 gf (4.68 ozf to B.63 ozf) depending on sense direction

IPX8 (ENVIEC 60529)

| M12 (172 in) T bolt (not supplied)

Optional Spimol pins to allow accurate remounting

|45 °C 10 455 °C (+41 *Fto +131 *F)

Note 1 Performance specTicaiion is tesied &t & Sanosnd 1951 veiocly of 430 mmimin {168 fmin) wih & 26 mm styius. Significantly higher valociy 15 possibie

Jspanding on 3ppeCalon requine s

Note 2  Tigger force, which is crsical in s0me applicalions. i5 thi M08 Sxersd on the componsnt by the Stylus whan e probs triggers. The maximum fares epplied
Wil occur SMET The Srgge point [ousriEvad). The Toros Valus Dspenas on reaisd vanaies mluding measuring spesd and maching decsleraton

MNote 3 hese are fe actony sebngs, manus! adustment & nol possibie:

For further information and the best possible application and performance support, contact Renishaw or visit

www.renishaw.com/fts27r
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1S34

Compact 30 touch-frigger tool setter

with hard-wired signal fransmission

used for broken tool detection and rapid
measurement of tool length and diameter
on a wide range of tools. Available as a
rear or side exit version,

Key features and
benefits:

= Proven kinemahtc design

= |nterference resistant

hard-wared commumcation

= Compadct footprint takes up
minimal space on the table

= 1.00 pm 20 repeatability

RENISHAW,<

apply innovation™

260 (2.36)

6(0.24)

133 (5.24)

98 (3.06)

| Dimengsons grven in mem (n)

Principal application

Transmission type
Compatible inlerfaces

.. Recommended styli
Weight with disc stylus
Cable Specification
{to nterface) Length
Electrical
connection

Sense directions

| Unidirectional repeatability

Stylus trigger force
{notes 2 and 3}
XY low force
XY high force
£ drechon
Sealing
'Mounting
Operating temperature

X/ £Y +Z
£365(0.14) | B{024)

| Tool measurnng and broken tool detection on all sizes of vertical and horizontal
machining centres.
Hard-wired transmisson
| MI 8-4, HS! or HSI-C
Square tip stylus (lungsten carbide, 75 Rockwell C)
660 g (23.28 oz)
@5.2 mm (0.2 in), 2-core screened cable, each core 72 x 0.08 mm
5m (1641
Cable on the side of unit

| =X, 2Y +Z
1.00 wm (40 win) 2 (note 1)

0.65 N, 66 gf (2.34 ozf)
1.42 N, 145 gt (5.1 ozf)
5.50 N, 561 of (19.78 ozf)
IPX8 (ENAEC 60529)
e s

MNoje {1 Perormancs spscficstion s fested ¢ 8 SEn0ard 185 velocity of 450 mmemin {18.9 Infmin) with & 35 mm stylus. Signifcently Tighsr velocay |x possible

DSOSNOING 0N SNHICEN0N FEQUTSMENTS

MNote 2 ™gger e, Which I3 CrIOCE I SGME BPRICETONST, 15 e 1ITE SXEnEd on T COMPOonent by he Sylus whin Me probe Inggers. The maximum fce appsed
Wi oCour STE e tNpRET DOINE [overTEVe( The fofme vElUSe 0SpSN0S on Teietsd vBrahiss INciuding MaSsunng speed end meching dacaisration

Nole 3 These s ihe Iaciony Selings. MENuE Busiment is No posshe

For further information and the best possible application and performance support, contact Renishaw or visit
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LTS

The LTS is a single-axis tool setter
which is tnggered when a tool fouches
the contact pad. A trigger signal is sent
to the machine tool controller via the
hard-wired cable and the toal length is
automatically calculated.

The LTS is designed to operate within
the machining environment, so it is
resistant to swarf or coolant ingress
and prevents false triggers due to
shocks or vibration.

Key features and
benefits:

= Heduce the time taken to sat
tools by up to 30% compared with
manual mathods

Automatically update tool offsets

Remove manual ermors and
vanation in setting tools

Heduce scrap and rework
ol matenals

Identify broken tools so that
comrechive action can be taken

Track thermal changes in the
machine and tools

m

0.8 (0,03)
Tripgar polrt

RENISHAW,L
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@26 (1.02) +Z 240 (1.57)

N

100 {3 54

)

23 (0.91)
18 (0.71) ’

|
|
|
|
|
=

.J'

ENI*I_MW.-' {8

|

®)

Ap %

60 (2.36) 50 (1.87)

1§
102 (4.01)
| ‘e 1—m
. -\q [
. = et VA TS, - S S—T—— |

Dﬂbfmns;um n mm (i)

ol

Principal application

Transmission type

Compatible interfaces

Weight with raised air blast

Cable Specification
Length
Electrical
connection

Sense directions

Repestability

Contact pad trigger force

Sealing

Mounting

Dpem!mg l.empera!ure

Tool length setting, broken tool detection and thermal compensation on all sizes
of CNC machines
Hard-wired transmiesion
Integrated interface 12 to 30 Vde capable of supplying 50 mA minimum.
835 g (29.45 oz) :
25 mm (0.2 in), 7-core screened cable, each core 7 x 0.1 mm
Bm(26.24 1)
Cable on the end of unit

+Z aws

0.75 um (30 uin) 2c

3N /306 gf (10.79 ozf) Z direction
| IPX6. IPX8 (ENEC 60529)

M5 x 25 mm cap head screws (x 4) — not supplied
| +57C10+55°C (41 F 10 +131 °F)

For further information and the best possible application and performance support, contact Renishaw or visit

www.renishaw.com
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APC

Tha APC range is available as the APCA-45 and
the APCS-45.

The APCA-45 features dual air actuation for
extend and retract control and the APCS-45
features air actuation to extend with automatic
spring return for retract.

Both are compact and robust tool sefting
probes, specifically engineered for the harshest
environments found in lathes and multi-tasking
machines. A range of innovative design features
ensures accurate and reliable tool measurement,
delivering reduced scrap, improved quality and
increased throughput.

Key features and
benefits:

* Hapid measurement of tuming,
parting, grooving, threading and
boring tools

Pneumalc, dual ar cover
ensures the slylus s fully protected
when not in use

Reduced human ermror and scrap
through increased measurement
automabion

Increased throughput and reduced
downtime through rapid in-proc
control (measurement can take
place with the part stll in the
chuck). 1.50 pm 20 repeatability
(dependent on probe version)

Improved product quality through
the compensation of tool wear and
thermal effects

For further mformation and the best
possible application and performance
support, contact Renishaw or wisit

1100 Probing systems for CNC machine focs

23,75
2)

2578

104

(1.2

|

g

dg -
37.5 (1.4%)
4517

Stytus overtravel lanids

£)/i=Y +Z
& (020 5 {020y

Dimensions given in mm (in)

Principal application

Transmission lype
Compatible interfaces
Weight

Cable

Sense directions
Unidirectional repeatability
Stylus trigger force

{note 3)

Supply vollage
Supply current

Prneumatic supply
Input pneumatic connections
Dutput connection

Mounting
Retract confirm sensor

Sealing

Storage temperature
Operating temperature

MNote 1 VTN WEIng the APC 1D e MEChens 1 COMTolier e rstalsd SNould snsuns 1S SCresn = conneciad

17 anguiar adustmant

RENISHAW,L
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188 .4 (746} aasnded
188.5 {7.47) end of stylus
143.5 (5.65) rswactsd

| +5°C 10 +55 °C (+41 °F to +131 °F)

41 (181)
9035 1240.47)
.3

| 1
- |

3s
35

17 (004
0.8 {0 02}

1.5 (0
oo En.ﬁ sealing gasket compression

mourming face

APCA-45 Ar extension and air retrachon
APCS5-45 Air exdension and sprung retrachion
Tool setting probe with automatc protection cover for lathes and mulli-tasking
machines. Contamination managemant available with air bleed.

Hard-wired transmission

HSI or HSI-C

1200 g (4233 az) with 0.5 m (1,64 1) cable and connector,

0.5 m (1.6 #t) minimum, M12 connactor IEC §1076-2-101

A-standard female (nofe 1)

=X =Y, +Z

L 50 um (59 i) 20 (nofe 2)

XY plane (low force) 049 N, 50.25 gf (1.77 ozf)
XY plane (high force) | 0.90 N, 82.21 gf (3.25 ozf)

+Z direction 6.79 N, 692.88 gf (24.44 ozf)

12 Vde ta 30 Vde

HslI 40 mA @ 12 Vdc, 23 mA @ 24 Vdc
HSI-C 110 mA & 12 Vdc, B0 mA @ 24 Vdc

Supply must conform to BS 1S0 8573-1: Class 4.6.3. Maximum operaling pressure

6.5 bar (94 27 psi), minimum operating pressure 4.5 bar (B5.27 psi).

Three push fit fttings for @4 mm (0.16 in) tubing (ISCITS 11619:2014). Extend,

Retract and Air blast stalk (note 4).

M4 x 50 mm {1.97 in) long (ISO 4762 grade 12..9] or equivalent x 4

 Blanked DIN EN 1SO 228-G 1/8 outlet for customer configurable “air blast stalk”.

Operating voltage 12 Vde 1o 30 Vde, no load current 3 mA, rated operating current

150 mA, output resistance open collector, switching output PNP normally open

(NOL When the cover s extended, the output is LOW. When the cover is retracted

it is HIGH. (12 Vde to 30 Vdc).
IPXE and IPX8, BS EN 60229:1892+A2:2013

| '[IE_Q G052%- 1980+ 41 1 E‘BSHF\EE{H 3} Cm'mgmf sealedw FPi_'I_t? wh:_rn. matec!

—25°C 10 +70 °C (—13 *F to +158 °F)

Mote 2 Serommsncs spactostion i 155950 51 8 SAN0ST 195 VEINOTY 0F S80 mMMATIN (16 8 Inimin. Sipnifcently mgner VeInoty IS possinie dapendng

O EpCHication PouTemaTs

MNolte 3 Usrgatdmm=syus

Note 4 C=nbs configurss by cusioms: io povide &7 DEs: funcHionaily

www.renishaw.com
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Nc4 SyStemS System with connector (blue and red laser) dimensions
. & > _ O oD : _T_‘L_SUQ
The NC4 is an advanced laser tool setter that sets s .-'.. ™ [ o ) 5 .@ @ I'J J-‘ al (1.18)
cutting tools and checks for tool breakage inside a | B . L N -
CMC machine. Using a laser means that not only
can you set tool length and diameter, but you can @300 8300
also check tool edges for chips, or even monitor {@1.18) (@1.18
tool run-out, all without the risk of damaging the tool i: > i - A-—h|—-i—l»|
during measurement. p— -_ -
All NC4 laser tool setters deliver exceptional "'% *f i i v e ﬂ%,‘.
metrology performance. With variants in many — - e —— ¥ o e— £
shapes, sizes and configurations, the NC4 is suitable Y - Ll /D | | N - y 2
for a vanety of machine types and applications. L l l [ E
- " |
Using mdusﬂyvfirst blue laser technology, NC4+ Blue ®]e) il | — ‘ | 1-' .
systems deliver the best metrology performance in — L-— . I
the range. With the short wavelength laser, tools and (I == il _T
features as small as 30 microns can be measured c a0
with unrivalled tool-to-tool accuracy. Due to its {0.31)
optimised air caps, an impressive tool measurement - B -
repeatability of =0.5 um 2o can be achieved using
the NC4+ Blue, Blue Red Dimensions .
laser | laser A B c D £ F G H
F115C = . 550 155.0 873 31.0 61.0 77.0 18.1 13.8
L . (2.17 {6.10) | (3.83) 1.22 2.40) 3.03 0.71 (0.54
S5 If it wasn't for the Renishaw system, the machine could, for example, operate with a broken cutting FI160 o DI 155.0 973 lSO Dj lBO o ‘9‘5 0} {35 : |12 3}
tip, with disastrous results. Furthermore, since tools are checked for breakage automatically, one el 3 = :1 = ; . . Pl o — - -
operator can easily manage both machines: all he needs to do is load the pieces and ensure that e = o O B ) B L4 ol oo O IS B s
everything is running smoothly. F145C * = 850 185.0 112.3 N0 61.0 77.0 21.3 253
(3.35) | (728) | (442) | (122) | (240) | (3.03) | (D84) | (1.00)
N |
Dicsliwwy} 99 F145C 1| ss0 | 1850 | 1123 | 500 | 800 | 960 | 371 | 247
(raised) (3.35) | (7.28) | (4.42) | (1.97) | (3145) | (3.78) | (1.46) | (0.97)
F230C 1700 | 2700 155.0 30 61.0 770 21.3 25.3
Key f?atures and ©69) | (10.63) | (610) | (122)  (240) | (308) | (0.84) | (100)
benefits: F230c g , | 1700 | 2700 | 1550 | 500 | 800 | 960 | 403 | 443
* Precise tool length and tool : (raised) (6.69) | (10.63) | (6.10) (1.97) (3.15) (3.78) (1.59) (1.74)
d'l‘jfﬂ&[ﬂf n“eaﬁlirp‘_[mni — F300C a s 2410 0 3400 1890.0 31.0 61.0 71.0 21.3 253
(9.45) | (13.38) | (7.48) (1.22) (2.40) (3.03) (0.84) (1.00)
g Spmact Droken Jck F300C _ | . | 2400 | 3400 | 1900 | 500 | 800 | 960 | 403 | 443
detection mode (raised) : " | @45 (1339 | 748 | (197) | (315) | 378) | (150) | (1.74)

Measures and detects tools of
20.03 mm or larger (dependent on
separation and mounting)

Cermensons given in mm ()

Compact design is ideal for
machines where large
non-contact systems

are unsuitable

Reliable m harsh environments

o —

A
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Hard-wired system dimensions

L{,.

300
(o} (1.18)

(@1.18)

[ Qﬁ(g 3}:@%@"@

W

@30.0
21.18)

e "

-—

Basam haky it

H.GI}.SH

Blue Red

laser laser
Fi15
-
F115
L ]
(ralsed)
F145 " -
F145
L L]
(ralsed)
F230
[ °o
F230
L ]
(raised)
F300
-
Faoo &
(raised)

Dimensione given in mm (in)

§5.0

| 217)

55.0
217)
85.0

| (335)

85.0

| (3.35)

170.0

| (6.69)

170.0

(6.69)
240.0

(9.45)
240.0

| (9.45)

115.0
(4.53)
115.0
(4.53)
145.0
(5.71)
145.0
{5.71)
2300
(9.06)
230.0
(9.06)
300.0
(11.81)
300.0

(1181

57.5

{2.26)

575

(2.26) |

725

(285 |

725
{2.85)

1150 |
{_5531 _

115.0

(4.53)

150.0
(5.91)

1500 |
(5.91) |

Dime

D
31.0
(1.22)
50.0
(1.97)
310
(1.22)
50.0
(1.97)
3HOo
(1.22)
50.0
(1.97)
3.0
(1.22)
50.0

(1.97) |

E
1.0
(2.40)
80.0
(3.15)
61.0

(2.40) |

B0.0
{3.15)
61.0
(2.40)
B0.0

(3.15)

61.0
(2.40)
80.0

NC4 separate system (red laser only) dimensions

(3.15)

77.0 18.0 13.7
303 | (©O71) | (054
960 @ 356 & 126
@78) | (1.40) | (0.50)
770 | 204 | 245 |
(303) | (0.80)  (0.96)
960 @ 375 | 250
@378) | (148) | (0.98)
770 | 213 | 253
(3.03) | (084 | (1.00)
960 & 403 | 443
@78) | (158 | (174
770 | 214 | 254
303) | (084 | (1.00)
060 @ 404 | 444
@78) | (159 | (175

30 Probe
(1.18) status LED

= — |
ETARE
~| =
=) ™
=l =
- 24 026
(0.95) i1.02)

Dimansions giver in mm {in)

A 75(03)
B
E
B
O\
+ Az i
— gl W I
= f B e -
o | w0y L - —_—
Lol e m | -5
Slsls 8815
— i i
A
E
9.5(0.370) 95037

A = Mounting holes (x 2},
M3 x 0.5 P x 8 mm (0.32 in) deep

B = Dowel holes (x 2),
@2 mm = 8 mm (0.32 in} deep

C = Pneumabc push-fit connecior,
@3 mm (@012 n) plastc pipe

D = Supply cable,
6 mm (024 in)

E = PazeweSeal vent
Do not cover

F =Blacking screw.
Do not disturh

116 Probing systems for CNG machine tools

Principal epplication
Compatible interface
Repestshility F115 and F145

|F230 and F300 | 210 um {3-9..3';' J.um_2u.'7

Tool setting | F115 systems
andtool |

breaksge F145 sysiems
detection

(minimum  F230 systems
tool or

feature size) 300 systems
Dutput signal

(from mnterface unit)

'S-upphr vollage (to interface)
' Supply current (o interface)
Supply protection
Electrical connection
arrangement

Cable
{to nterface)

Specification

Length

Electrical
connection

NC4 barrier air
pneumatic supply

Air blast
pneumatic supply
Laser type

Laser beam alignment
Weight (including 125 m
{41.01 #) of cable).
Mounting

Environment [P rafing

Storage
Operating
tempemature

RENISHAW,<
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| High-precision, high-speed non-contact tool setfing and tool breakagedetection on all sizes of
wertical and hornzontal machining centres, multi-taskang machines and gantry machining centres.

FESsmR . i ik 3o

NCi6

| 21.0 pum (39,37 uin) 20

+0.5 pm (19.69 pin) 20
12075 um {2953 uin) 2¢
©6.03 mm (©.0012in)
| ©0.05 mm (0.0020 in)

@01 mm (0.0039 in)
. EUE mm {G.Cd?ﬂ i)

| Two voitage-free. solid-state relays (SSR), Each can be ether normally open or normally closed
{gelectable via & switch). Current (max.) 50 mA, voltage (max.) 250 V.
The interface contains an auxiliary relay which can be used for switching the output between
the NCA/NC4+ Blue and a spindle probe. This relay can also be used to control an air blast
| solenoid (optional)
11 Vide to 30 Vde
_ 120 mA @ 12 Vdc, 70 mA @ 24 Vdc
Resettable fuses in mterdace. Reset by removing power and cause of fault
Systema with connector: conneclor socket
Hard-wired systems: Cable on the end of the unit
Other configurations are available on request
6.0 mm (0.24 in}, two twisted pairs, two indwidual cores plus screen, each core 18 x 0.1 mm
insulated
125m (41.01 1)
Systems with connector: cable with bayonet-type cable plug, connector socket on the end of
the unit.
Hard-wired systems: cable on the end of the unit
Other configurations are available on request.
| Air supply to the NC4 must conform to BS 150 8573-1: 2010 Class 1.4.2.
6.0 bar (B7.02 pei) maximum.
Systems with connector: 84.0 mm (0.16 in) x 5.0 m (16.40 ft).
Hard-wired systems: €3.0 mm (012 in) x 5.0 m (16.40 f)
Air supply to the air blast must conform to BS IS0 8573-1: 2010 Class 2.9.4.
26.0 mm (0.24 in) air pipe x 5.0 m (16.40 1), 6.0 bar {87.02 psi) maximum.

| Class 2 laser product:
1 mW maamum output emitted wavelength 1 mW masamum output emitted wavelength
670 nm 405 nm.

| WARNING: Laser radiation. Do not stare into beam.
The unit is supphed with an adjustable mounting plate on the underside.
1080 g (2.38 Ib) to 2000 g (4.4 Ib) depending on configuration.

M& (x 3), M10 (378 in) or M12 (1/2 in) bolts for mounting via adjuster plate (not supplied)
. Other foang arrangements are available on request.

IPXE and IPXB, BS EN 60529-1992+A2:2013

(IEC 60529:1989+A1:1995+A2:2013)

-25°C o +70°C (-13 “F to +158 °F)

| 45 °C 10 +55 °C (+41 *F to +131 °F)

For accessories, please refer to NC4 non-contact tool setting system accessories (Renishaw part no. H-2000-2223)

For further information and the best possible application and performance support, contact Renishaw or visit
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NCPCB

Non-contact tool setter for PCB drilling
machines used for run-out checking, tool
setting and tool breakage detection in one
simple compact unit.

Key features and
benefits:
= Compact; it measures just BO mm

(long) x 25 mm (wide) x
27 mm (tall)

= Integral in-built air blast capability
for optics/tool cleaning

= Allows diameter measurement of
tools as small as 0.1 mm

= Use on multiple spindle machines
capable of 250,000 r/min

= (.50 pm 2o repeatability

RENISHAW,&

apply innovation™

80 (3.15)
75 {2.95)
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™ m
a —
M3 mounting screws (x 2) w

Dimensions given in mm (in)

Principal application

Transmission type

Compatible interface
Repeatability

Tool setting

Tool breakage detection
Detection range

Supply voltage

Supply current

Output signal (from interface unit)

Inputioutput protection

Electrical connection arrangement

Cable Specification

(to machine

control) Length
Electrical
connection

Pneumatic supply

Laser beam alignment

 Weight

Sealing

Mounting

Operating temperature

High-precision tool measunng and broken tool detection on PCB dnlling and routing
machines.
Hard-wired transmission
Sieb & Meyer 44-52
050 pm (20 win) 2o
20.10 mm (0.004 i)
©0.08 mm (0.003 n)
N/A
5Vde01V
60 mA @ 5 Vdc
Signal (output).
HCMOS 5V, 12 mA output. Beam broken: 0 V, not broken: 5V
| NA
Cable on the end of the unit.
©4 85 mm (0.19 in), 5-core screened cable, each core 18 x 0.1 mm

08m(262H)
Cable on the end of the unit.

Via & @4 mm push-fit connector, 0.5 bar (7.3 psi} min., 3 bar (43.5 psi) max. The air
supply to the NCPCB must conform 1o 1S0B573-1: Class 1.7.2.
N/A
MNA
130 g {458 oz)
IP50 (EN/IEC 60529)
M3 bolts (x 2)
| +5°C 10 +55 °C (+41 *F to +131 °F)

For ﬁjrﬂmr information and the best possible application and performance support, contact Renishaw or visit

www.renishaw.com/ncpcbh
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TRS2

Tool recognition system used for non-contact broken
tool detection of solid cenired cutting tools on a
variety of machine tools. The unique ToolWise™ tool
recognition electronics determine whether a tool

is present by analysing the reflective light pattern
from the rotating tool. Random light patterns created
by coclant and swarf are ignored, eiminating the
chance of failing to detect a broken tool due to coolant
obscuring the beam. The single unit can be mounted
outside the working environment, saving valuable
space on the table.

Each component needs at least 34 tool checks, so with the
TRS2 check taking less than 7 seconds, the cycle time for every
part has been reduced by an average of 7.5 minutes — some

6% of cycle time. After a detailed analysis, based on the cost to
run machines, we know this equates to a saving of more than
€150K in the first year.

SAME DEUTZ-FAHR (ltaly)

Key features and
benefits:

= Cost-effective, fast and reliable

= The latest ToolWise tool
recogrition technology

= Ultra-quick detection: typically the
tool spends approximately
1 second in the laser beam
= Simple mstallahon and set-up
-
1 - i
i - |

L

73

==
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38 {1.50) 73 (287)

3(0.12) ‘

83 (3.27)

32 (1.26)

[t

23.5 (0.83)

LU e e i

Principal application

' Transmission type
Compalible interface
Repeatability
Tool setting

Tool breskage detection
Detection range

- Supply voltage
Supply current
Output signal (from interface unit)

| Inputioutput protection
Electrical connection arrangement
Cable Specification
(to mac;hlne h

Electrical

_ Connection
Pneumatic supply
Laser type

"Lnne:r beam alignment

| Weighd

_ Sealing
Mounting

. Opersting tempersture

High-speed non-contact fool breakage detection of solid tocls on all sizes of vertical
and honzontal machining centres, all gantry machining centres and

multi-tasking machines,

Hard-wired transmission

N/A (integraled intarface)

N/A

NiA,

@0.2 mm (0.008 in) fnotes 1 and 2)

TRSZ adjustable between 300 mm (11.8 in) and 2 m (78.7 in). Factory set to
350mm (13.8 in). TRS2-S fixed at 350 mm (13.8 in).

' 11 Vdc to 30 Vde

65 mA @ 12 Vde, 42 mA @ 24 Vde

' Status Output

Voltage-free solid-state relay (SSR) output, configurable normally open or
normally closed

Supplyloutput protecied by resettable fuses

Cabie on the underside of the unit

©0.5 mm (0.20 in), 5-core screenad cable, each core 18/0.1 mm insulated.

5m(16.4 1,10 m (328 1)
Cable on the underside of the unil.

@4 mm {016 in) air pipe

The air supply to the TRS2 must conform 1o IS0 8573-1; Class 1.7.2.
Class 2 laser product

WARNING: Laser radiabion. Do not stare into beam.

The ﬁni‘t iz supplied with an adjus!aﬁle maounting bracket.

] _?'mn_ﬂﬁﬁ Ib), including 10 m (32.8 1) of cable
IPX8 [ENAEC 60529) with air on

Mounting bracket provided, with M-E (= 2) clearance slotz.
Alternative foang arrangements are available.

| +5°C to +55 °C (+41 °F to +131 °F)

Note 1 Each TRSZ unt i5 2e5a0 wih 8 B0.5 mm {0.02 in). Bus Tnisn, HSS jobiber dril (Famell paft no. 203778) a2 8 mngs of 360 mm {12.8 ). Test conditons: ary
Do, Spinmang 225000 rimin, whish mUsTt De osiected Dy the THS2 mmhin 1 second

Nole 2 Dspending on renge. T surisce Trish, machine anvironmeant and insehanon
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HPRA

60 (2.36) B :
|
A high-precision removable arm which is manually located inside the machine for tool setiing, and then Q e _] ‘
removed once the process is complete. T ‘ 1 .
The arm is locked into a repeatable kinematic location on a mounting base during operation. When not & - i . h_] i |
in use, the HPRA is stored on a stand located on or near the machine. = ; );_, ~oy i
B Ve - N i moe
:.,4 - 4 1
EE We were generating too much scrap using optical presetters to measure our KM units. —{_'\_1___ ’ _____|'_ A i
Also, following this form of measurement, a bank of data of some 150 characters .‘“\ G | ]
had to be typed into the CNC control by the operator. One human error could result . _?t‘. _h! - /:J / 1
in erashing a £200k machine tool. We could have opted for direct feedback from the 7
presetters, but the Renishaw option was more cost-effective. Today, the repeatability is :
guaranteed, operator error is minimised, and scrap rates eliminated.” Side view
Geo. W King Lid (LK) .
}
& S
2 ' ]
= J
PB4 | ; g 2
- | =
Tﬁ?ﬁ‘i—“ ]59 1(2.72) X
e are available, with either a
y fﬁ_eatures and rear of side exit connection. | Dimension A" Ll & | Toolsize
benefits: Mmdmum | 580 (22.83) 450 (17.72)| 71 {2.80) | 50 (1.97)
« The arm is removed from the O ghven i i ) Minimium 250 (9.84) | 211 (B.31) [36.7 (1.40)| 16 (0.63)

machine for storage and uses

minimal space

Bi-colour LED for continuous Standard rear exil Standnrd side exit
feedback on system status i - - Principal application Tool measunng and broken tool detection on 2-axis and 3-axis CNC lathes
Tool sethng times up to 30% Teaimianion typs 4 otk nbiaceaci
faster compared to trackional Probe RP3 (note 1)
manual mathods Compatible interfaces | TSI 2or TSI2-C [
Weight 3kp
Retrofittable Cable Specification ©4.0 mm (0.16 in), 2-core screened cable, each core 0.34 mm?
Stylus ‘Dreal stem’ protects the (tointerface) | .ngih 3m(9B8f),55m (18.0 M), 3m(98MH
probe if stylus overtravel imits - — — WeEERg. = noaan
e Shandiod ‘Try":t:; positional repeatability 5.00 wm (197 wn) 2o X/Z (arms for machines with 6 m to 15 in chucks)
il 8.00 um {315 wn) 20 X/Z (arms for machines with 18 in 10 24 in chucks)
Stylus configurations to suit Stylus trigger | XY low force | 1.5N, 153 of (5.40 ozf)
lg :J:r?jmq';ni: :‘;;*mzz et fﬂﬁe e | XY high force 3.5 N, 357 of (1250 ozf)
+Z direction 12N, 1224 of (43.16 o=f)
A single arm can be shared Arm sweep Motion N/A
between multiple machines Angle | NiA
Environment IP rating IPXE and IPX8, BS EN 60529:1992+A2:2013

Storage temperature ~25 "C 4o +70 °C (=13 °F to +158 °F)
Operating temperature | +5 “C to +55 °C {(+41 *F o +131 °F)

Mounting MBE bolts for Arm mounting x 3

M= For mors def=is r5far o ihe AP3 product pags Mols 2 Test condiions Et_'.'ll.-ﬁn nangi.'- 22 mim Q.87 i)
5':.}'!”5 WERRCIy 28 mmimin {1.42 nmim)
Stylus torce: TBCI0TY Settngs

124 Probing systems for GNC maching tools . " I . wwwrenishawecom 125



RENISHAW,&

apply innovation™

HPPA

Arm dimensions
) R . Dimension Ar B* & Tool sire
A simple, manually-operated "pull-down, push-up’ system, which is permanently located within the  T73(287) s {
turning centre and readily available for high-precision tool setting operations. S o= Muwamum: | 5652155 14682 (18.04 | 71280 | 50 (1.97)
PO Minirmum 250 (9.84) | 2192 (BB 35.7(1.41) 18(0.63)

An innovative patented rotary device automatically locks the arm into a repeatable kinematc location.

No additional adjustment or locking device is required “A range of standard sizes are a.va-ilable. with ether a rear or

side exit connection
In addition to high levels of performance offered by the HPPA, the compact system design mimimisas
space required within the machine tool.

‘ . &
o | are |
11.&5} “aﬁﬁ B
S view "EB{OB'I] e
i Vi ‘i p——— * (= 3)
| .,..._____/ Side exit c'atmn
= _— 105 (4.13)
- =
= g8l
& A -
8 o . S
Key features and
benefits:

= Long-life rotary device durability
For further inlormabon and the

= Low thermal growth steel arm best possible applicaton and
perormance support, contact
Uses mirmal machine space Remshaw or visil
when stored mmmm Standord rear exit Standard side exit
Principal application Tool measuring on 2-axis CNC lathes
E-colour LEL) for contiiickss ’ Transmission type Hard-wired transmission
feedback on system status ' Probe AP3 (note 1)
Tool sefting times up to 90% faster Compatible interfaces TS13orTSIZC
than traditional manual methods Weight 5kg
Cable Specification 7.3 mm (029 in), 5-core screened cable, | 04.35 mm (0.17 in), 4-core screened
Stylus 'break stem’ protects the (to interface) each core i 0.75 mm? cable, sach core i5 0.22 mm?
probe if stylus overtravel Length 2m(65M,5m (1641, 10m (3281  7m (2284
Ny are ¢l xadind Sense directions X, £Y, +Z

Stylus configurations to suit
16 mm, 20 mm, 25 mm, 32 mm,
40 mm and 50 mm tooling

Probing systams for CNC machine fools

Typical positional repesatability
(note 2)

Stylus trigger XY low force

5.00 pm (197 win) 26 XZ (arms for machines with 6 in 1o 15 in chucks)

B8.00 um (315 uin) 25 XZ (arms for machines with 18 in o 24 in chucks)
1.5 N, 153 gi (5.40 ozf)

force = = =
(orobe axis) XY high force 3.5 N, 357 gf (12.59 ozf)
+£ direction 12 N, 1224 gf (4316 ozd)
Arm sweep Motion Manusal
Angle 90° (i not using Remshaw probe pocket, maxmum arm sweep angle1s 91%)
Environment IP rating IPX6 and IPX8, BS EN 60529-19092+A2:2013
Storage temperature 25 "C 1o +70 "C (<13 "F to +158 °F)
Operating temperature  +5 "C 1o +55 *C (+41 “*F to +131 °F)
Mounting MBE bolts for Arm mounting x 3, ME bolts for Probe pocket mounting = 2
Moss 1 Do s OsiEls r=Tee i0 the ARA prodoct page Mods 2 Tast condTions 5[}'|IJE lenghre. 23 mm {0.67
Stylus veiachy 28 mm/min {1.42 nvmin)
Styius Tos: 1RLIONY SSITNGS
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HPMA

) - .
itk e [ Amdwemies |
| Dimension A* B* &5 Tool size
Meocimum 556 (21.85) 4582 (18.04) 71{2.80) | 50 (1.97)
Minimum | 250 (9.84) | 218.2 (863) 357 (141} 16 (0.63)

.'A range r:-i staﬁdaﬁ SIZES Ere al.ra-jiable. m;m ei'then; & rear or
side exit connectian.

An electrically actuated arm allowing high-precision automated tool setting on CNC lathes and 73 (2.87)

turning centres.

Rapid actuation allows in-process tool setting and broken tool detection without the need for operator
intervention: machine commands activate the arm and lock it into position within 2 seconds.

O

wit £

After the tools have been set, a further command returns the arm to a safe position away from the
machining operations:

An innovative patented rotary
device automatically locks the arm
into a repeatable kinematic location.
Mo additional adjustment or locking
device is required.

42
(1.65)

In addition to the high levels of
performance offered by the HPMA,

the system's compact design 13 (0.51)
minimises the amount of space Side i) :] i__/ MB x 25 (x 3)
required within the machine tool. -y : Side ext o
; . (4.13)
Rear
exit =
o | opbonsy s
& \ " | |
slgl —% &
— 11" _ —;— — .7_ =
Key features and o : | M-
- 5 .
benefits: -

l '§§ {2.32)

= Hapid actuation

Dirmensions given in mm {in)
= Full program control of tool setting
and broken tool detection

Bi-colour LED for continuous Standard rear exit Stonderd side exit
feedback on system stalus 1 . Principal application Tool measunng on 2-axis CNC lathes |
et b T Transmission type ' Hard-wired transmission |
b e i .- | - s
Compatible inlerfaces TSI3orTSI3C
Stylus 'break stem’ protects the 'Y A Weight Ske
probe if stylus overtravel imits Cable Specification | @73 mm (0.20 in), S5-core screenad cable, | ©4.35 mm (0.17 in), 4-core screened
are exceeded : (to interface) each core iz 0.75 mm® cable, each core 18 0.22 mm®
_ _ " Length 2m(B65M), 5m(16.4f), 10m (328  Tmi(229MH
SIyILLE configurations to E:J_t;t Sense directions | 2X, 1Y, +2
__:g gaa";rﬁ ::;I”m; ik ir::::; positional repeatshility ' 5.00 um (197 pin) 2 X/Z {arms for machmnes w@ 6 in to 15 in chucks)
: 8.00 um (315 win) 2c X/Z (arms for machines with 18 in to 24.in chucks)
Stylus trigger XY low force 15N, 153 of [ﬁ.a;ﬂ'.ozf}
mm XY high force (35N, 357 gf (12,59 of) |
+Z direction 12 N, 1224 of (43.16 oz) !
Arm sweep . Motion . Motonsed . |
Angle | a0° {if not usmng Renishaw probe pc;ckeL maximum arm sweep angle 1= 81 -".I
Environment IP rating IPX6 and IPX8, BS EN 60520:1982+A2:2013

Storage tempersture | —25 °C to +70 °C (13 °F to +158 °F)
'Operating temperature | +5 °C Io +55 °C {+41 °F 1o +131 °F

Mounting M& bolts for Arm mounting x 3, ME bolts for Probe pocket mounting = 2

teots 1 For moss detmils, reier o e RPD product pags 120 Mot 2 Tost condions: Stylus langsh: 22 mm [0.87 1n)
Siytus weiocity 28 mmymin {1 42 infming
Shyius fone: faciory setings
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HPMA-X

|
Dimension A Bt | 8 Tool skze |
Maxmum | 700{27.56) 700(27.56) | 71{280) | 50(1.97) |
Minimum | 250(9.84) 2192 (883} 357 (1.41) 16(063) |

An electrically actuated arm with a high-performance motor and gearbox, allowing high-precision
automated tool setting on large CNC lathes and tuming centres.

Rapid actuation allows in-process tool setting and broken ool detection on complex, multiple probe
installations, without the need for operator intervention: machine commands activate the arm and

261 (1.03)
lock 1t into pasition within 3 seconds. — ek
After the tools have been set, a further command returns the arm to a safe position away from the Jasnre MB x 25
machining operations. 445 =®
An innovative rotary device (1.75) /
automatically locks the arm into a 5o gl
repeatable kinematic location, I
The high-efficiency brushless motor, = ~ B S [N
three-stage planetary gearbox and 2|9 —I_ .
built-in sensors provide the required = ‘ﬁ’ = W { i ' # J =
torgue, control the smooth motion, E ] s o i il - s+ s el '—i—<|—*—'—]-
and detect any collisions. J e 'i_‘:‘n / —

Hols for rear et option

|

33(1.30) |
30 (1.18) |
|

8.5 0.33

— 7.5 (0.31)

|y ;
- -l 258 (1.00
S quct &2 | 472 e

opian (1.65) | (1.86)
Key features and .

benefits:

Y

= High torque capability for lifing
large and complex arms

Demensions grvan in mm (in)
High performance motor

and gearbox

Rapid actuation with controlled
acceleration and deceleration

Stendard rear exit Standerd gide exit

Automated tool sethng and broken

Principal spplication Tool measunng on 2-axis CNC lathes
tool detection ' = [ [
Tranemission type _ Hard-wired transmission |
Four status LEDs on the interface ! - N Probes | RP3
. Compatible interfaces TSI 3-X
Bullt.' in sensors that monitor and ! Weight Bk o
COrSEERN: St Pramion Cable Specification | @6.9 mm (0.27 in), 12-core screened cable, 0.22 mm2 per cove
(tointerface) | aroth | 30 m (98.43 ft) maximum ;
Sense directions |1, £Y, 42 I
Tﬁiml positional repeatability |8 um (315 um) 20 XY max at 1000mm length or 700x700 mm AxB dimensions -
Stylus trigger | XY low force | 15N, 153 of {5.40 ozf)
m i XY high force |35 N, 357 of (12.59 ozf) |
+Z direction 12N, 1224 of (43 16 o) |
Armsweep  Motion Motorised '
Angle . 20" (if not using Renicshaw probe pocket, maximum arm sweep angle is Q1 “.‘.I
Environment | IP rating | IPX6 and IPX8, BS EN 60529:1992+A2-2013

Storage temperature . -25 ‘C.tc +70 ‘C.{—ﬂ'?-. =.F to +1.55‘“=Fi
Operating temperature _ +5*C 1o 455 °C (+41 *F 1o +131 °F}
Mounting ME bolts for Arm mounting x 3, MG bolis for Probe pocket mounting x 2
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HPGA

- — 73(287) Mode! LPE1 | LPE2 | LPE3 | LP2 | MP250
A high-precision motorised tool §3°& 3| - .
igh- ’ . Front view - B0 100 150 - :
setting arm for use on both CNG DimensionA | nan [@ae | man | MY | NA
lathes and grinding machines. 1 ' T i
gnnding DimensionB NA | NA | NA {ﬁa‘fl {?ﬂé;j
The patented rotary kinematic , &1 -
) . For a full renge of styli contact
design ensures highly repeatable il || 1 D — S

stylus positioning each time
the arm is rotated into its ‘Arm

Ready’ position.

The HPGA prowvides excellent
repeatability in all three major
machine axes, especially when
used with the MP250 — a high-
accuracy strain gauge probe with
RENGAGE™ technology.

With the innovative new
SwarfStop™ seal design, it

can withstand the harshest of
environments.

For custom arm sizes contact Renishaw or visit
www.renishaw.com/hpga

Side exit ophion

Side view

42 (1.65) (472 (1.86) G105 (4.13)

135 (5.31)

@25 (0.98)

Key features and ‘_"59 (232)

) 143.9 (5.67) A 8 c
benefits: Dimensions given in mm (in)

= Suitable for tool setting,
broken fool detecton and

workpiece inspection Standard rear exil Stondord side exil
Principal application CNC lathes and grinding machines [
rﬂf‘::f:'ﬁ:lf Z‘;‘:ﬂ;ﬂ Transmission type Hard-wired transrmission
sirsin gauge probe for improved Probe LP2, MP250 and RP3
L N Compatible interfaces TS1 3/ C for LP2 Only
repeatability and multi-acas
directional performance | TS1 3/ C and HSI for LP2 or MP250
. ' Weight 4 kg
Tool setting times up to 90% faster 4 ) Cable Specification ©5.9, B-core screened cable, each core | @7.6 B-core screened cable, each core |
than traditional manual methods \ : ' (to interface) 15 0.25mm* is 0.25mim? .
. : /s Length 2m (65 #), 5m (16.4 1), 3migBH), 5m (164 ),
SRR 1 A e / i 10 m (32,8 ) 10 m (328 f) |
IS ST ' : Sense directions | aX, &Y, +Z
Interchangeable arms and cable ‘ . L . - ]::::!' positional repeatsbility 3 um 20 XYZ |
3.00 prm 20 repeatability in all = ' _ Stylus trigger | XY low force | 0.50 N, 51 gf (1.80 o=f) / 0.70 N, 71 gf (2.52 ozf) / 1.50 N, 153 gf (5.40 ozf) i
three machine axes 4 . " [?F';‘;Mwmw XY high force |0.90 N, 92 f (3.24 ozf) / N/A / 3.50 N, 357 gf (12.59 ozf) |
X - (probe axis) +7 direction 5.85 N, 597 gt (21.04 ozf) / 260 N, 265 of (9.35 ozf) / 1200 N, 1224 f (43.16 02f) |
" o _ 3 : < Arm sweep Motion  Motonised |
- — I - . Angle 907 (if not using Remshaw probe pocket, maxmum arm sweep angle 12 917) |
_ : Environment P rating | IPX6 and IPX8, BS EN 60520-19924A22013 ' - = i
?%“"m mm hmmaﬁe Storage temperature | 25 °C 10 +70 °C (13 F 1o +158 °F) |
performance support, contact Operating temperature _ +5 " C o +55°C (+41 *F o +131°F) _ |
Renishaw or visit Mounting MB boits for Arm mounting »x 3, M6 bolts for Probe pocket mounting » 2 |
m‘rmishw'm Mols 1 L g T o FME Vaus m E:"_r-:"-?C'."m Performance SHECTICENoN |5 for 10 poinis et 28 mmmn :ﬂgBBI'EDBBﬂ uslng an LPZ probe with 8 20 mm IDI’\‘g Eh'lui

and 8 16 mm square Ip

P
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RP3

Tool setting kinematic probe for lathes and E—al _ 31(1.23)
turning centres that can also be used for
workpiece set-up.

Suitable for OEM installation into purpose-

built holders. It utlises a universal M4 stylus
mounting, atlowing the full range of Renishaw i
styli to be used. -
Connection from the probe terminals to the E
interface cable 1z made easy with the availability &
of an OEM kit. S
The short body provides significant advantages
in tool setting applications and the high
performance of traditional Renishaw
touch-trigger probes
5(0.20) 35.3 (1.38)
Dimensions given in mm (in)
Principal application Manual and automatic iool setling arms on 2-axis and 3-axis lathes
Key' fmturgs und Transmission lype Hard-wired transmission
2 1 i .| . =
hEﬂEfltB.’. Compatible inlerfaces MI 8-4, TSI 2, TSI2-C, TSI 3, TSI 3-C
Recommended styli 48.75 mm (1.92 in)
= Compatble with the full range of Probe outputs OEM kit including connection PCBE
Renishaw M4 styli Weight 80 g (2.82 az)
Standard fit HP series tool sefting Sense directions S-axis =X, Y, +Z (note 1)
arm (HPRA, HPPA, HPMA Unidirectional repeatability 1.00 pm (40 wn) 2o {rote 2}
and HPMA-X) . ] Stylus Irigger force
{notes 3 and 4)
Fleability — kit available for XY low force 150N, 153 gf (5.40 ozf)
OEM installations XY high force 3.50 N, 357 gf (12.59 oz)
Large 9° of overtravel — inc e +2Z dirachon 12.00 N, 1224 gf (43.16 ozf)
: PriGae Sealin IPX8 (ENIEC60529)
the durability of the probe ET -
Operating lemperature +5°C to +55 "C {+41 *F to +131 *F)

1.00 pm 20 repeatability

NG“E 1 nera e AF2 3 0 09 uEed i the pODE'E J-E005 (Tne 6N Y-I0F), INen & Mve-Eoed Shyius 1§ SANEDIS 10 OfOer Thom Sy 8nd FuGunng Frodudls

Noie 2 ESgriprmance sDaCTOENON 1= [eFEd & 4 FENoET0 185 velocy o 280 mmmin {14.8 NTTER] WiEh a 36 mm BYus. Signifcantsy naghal veiodlly 15 posstis
SepEndng O ApRETETON Mg I meniE

NO‘E 3 Thgger r0e, WIECh 3§ ool 7 S0me BO0ICRTICNE. 5 The fOrTe axEied On e DOMpoNent Oy the Sysis when e prodse irigpers. The maximum ore applied
wl oo STt Ihe INQEST RO [OvEMTEYS). The forcd vaiue Sepends on related varalr-ss including Measurng 50aed aN0 Mathne dacaaation

Mole 4 These e tha ‘sctory s28tings. manus! sglustment is not possibie

For further information and the best possible apphcation and performance support, contact Renishaw or visit
www.renishaw.comhparms
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Machine tool software functionality Inspection Plus

Renishaw provides a range of macro, PC, and inemecon P e exhutry

£ E standard macro package for
smartphone software solutions designed to complement machine tools, offering solutions for
its range of measurement and process control hardware. el gy

Compatible with all major machine

ool controller platforms, this
Comparison c machine-resident package s simple
to program

Experienced users can create and
execute cycles using traditional
G-code techrigues. New or less
expenenced users can use one of
the available programming tools; for
example, the GoProbe smartphone
app, or a graphical user interface
(GUI) such as Set and Inspect or
GoProbe iHMI

Inspection Plus
Contact tool setting
Non-contact tool satting
SupaBean’
Procuctivitys ™
Active Editor Pro
Produciivitys™™
CNC plugHn
Reporter'
AxiSey™
Chochk-Up

Functiorality Pags 142 {45 144 1 44 15% {65

Part mis-load s |
Key features and

Part set-up (WCS) 5 ‘ 3 ° P —

_ . benefits:
Part and features measuremeant 2 ‘ » ] o * Comprehensive range of standard

i : T measurement cycles, enhanoed vector

Support for scanning probes 8 ™ o = cycles and a range of calbration cycles
Machine tool calibration and ’ = s A range of user-inendly programmang
gualification | options mncluding GoProbe, Set and

Programming fram Inspect and other GUls

CAD models
SupaTouch optumsation that reduces
cycle ime, improves metrology and
l auvtomabcally selects a one-touch or
Tool get-up and monitoring . o
two-touch measurement strategy
General

Stahehcal process control (SPC)
On-machine o @ e a 5 . feedback based on trend analysis and

programming

averapge results

Office-based .

Brogramming . Offers a sampie megrabon path from
manual part sething cycles through o

In-process control . | ® . ® e * automated inspection cycles and then

P R : ‘ i " i ) on o more complex nspechon cycles

measurement results Advanced cydes add-on package to

Graphical reporting of ‘ . . extend funchonality further

measurement results

Add-on packages available for
advanced functionality

1 Fagurss macro softwers.

For more information including machine too! controller compatibilty, refer to the Probe soffware for machine tools -
programs and features dais shest (Renishaw part no. H-2000-2298) or visit www.renishaw.com/machinetoolsofiware
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Inspection Plus - continued

GoProbe cycles are included as standard in most Inspection Inspection Plus uses SupaTouch technology to optim:zs the
Plus packages. Requinng only simple single-line commands, performance of each machine tool. SupaTouch inteligenthy
GoProbe eliminates the need for extensive knowledos of minimises cycle times, increases productivity and delivers

G-codes. The GoProbe smartphone app allows ussm to create significant improvements in metroiogy. Inspection Plus ic the
this single-fine command with just a few quick taps ready for foundation for many other Remnishaw apphcatons and 1= offen
input to the machine tool controiler. Where required, further a prerequisite for that application; for example Set and Inspect,
assigtance is available in the form of animations, help images Reporter and AwSet™ Checic-Up.

and associated text.

Completed probing cycle

Completed probing cycle

Standard probing cycles (touch-trigger)

Measurament cycle time

Standard probing cycles

- Inspection Plus with SupaTouch

Measurement variation

Y

Boss cycle Angled web cycle 3D vector cycle

For more information including machine tool controfier compatibility, refer to the Probe software for machine fools - programs
and feafures data sheet (Remshaw part no. H-2000-2298) or wizit www.renishaw.comfinspectionpius
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Contact tool setting software Non-contact tool setting software

Renishaw non-contact too! seting macro
software is capable of radial and linear profite
checking as well as length and diameter,
cutting edge condition momitoring, fast cycle
times and advanced funchonality Addiional
cycles are available for advanced users

Contact tool setting macro software allows
users o accurately set the length and
diameter of cutting tools on CNC machining
centres prior to machining and to check for
broken tools and thermal drift during the
machining process.

Expenenced users can create and execute
cycles using traditional G-code techniques
Renishaw’s range of user-fnendly GUls
(including Set and Inspect) and the GoProbe

smariphone app supporl new and less
expenenced users.

Experienced users can create and execute
cycles using traditional G-code techniques:
MNew or less experienced users can use
Renishaw’s range of user-friendly GlUls
(including Set and Inspect) or the GoProbe
smartphone app.

For more information including machine tool
controller compatibility, refer to the Probe

For more information including machine tool
controller compatibility, refer to the Probe
software for machine lools - programs and software for machine tools - programs and
features data sheet (Renishaw part no features data sheet (Renishaw part no
H_gmﬂ_'fggga}! or UISF‘. LB B N N N S - . . . - HM'ZQBB} or visit N - N T S . . - . .. .

www.renishaw.com/toolsettingsoftware www.renishaw.com/toolsettingsoftware

Key features and | Key features and

benefits: - m; e _ benefits:

2 r—— ———
= Significant ime smangs with reduced * Sigrubicant me savings with reduced
machne downlime mactune downbme
Accurale tool length and Eliminabon of manual sethng ermrors

diameter measurement
Accurate ool length and

Automatic tool offset calculabon . dmmeter measurement

and correchon
Radsal and Enear profile chedang

Ehmination of manual setting errors
Cutting edge condibon monitoring

Incycle tool breakage detechon
Themal compensahon tracking

Reduced scrap
In-cycle tool breakage delechon

Compatible with the GoProbe _ .
smartphone app, Set and Inspect and 9 Automatic tool offset calculation
the range of GUls and cormecton




SupaScan

SupaScan is an easy-to-use, on-machine probing system designed for exceptionally fast workpiece
sef-up using either scanning or point measurement techniques. !

Utilising the OSPB0 probe incorporating SPRINT™ technology, SupaScan can also be used to
determine form information and to monitor surface condition. Defecis including excessive waviness,
surface peaks and steps can be detected, allowing corrections to be made whilst the component is
still mounted in the machine tool, greatly enhancing your on-machine inspection capability.

The DPU-1 data processing unit, supplied as part of the SupaScan system, generates all the
required programming and configuration macros, meaning that no separate programming interface
is reqguired,

SupaScan is also compatible with the Renishaw Inspection Plus macro
suite. Inspection Plus for OSP80 can be used to program touch-trigger
probe routings, and also allows existing Renishaw probe users to swilch
to SupaScan and achieve cycle time savings using their current,

proven inspection programs. This compatibility also means that new

or inexperienced programmers can take advantage of the simplified
programming techniques provided by Set and Inspect or the GoProbe
smartphone app

-
L

Scan data is analysed by the DPU-1. Results are saved to blocks of
machine tool vanables, and optionally to a .csv file on the DPU-1.

Key features and
benefits:

= Faslest availlable on-machine
probing solution for workpiece sel-
up and prismatic
feature measurement

Surface condition monitoring and
form indication

Stand-alone, macro-based solution
— no separate programiming
mterface required

DPU-1 data processing
unit provides all necessary
prograrmming and
configurabon macros

Optional Surface Reporter app
to view surface condition data
m real time
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OSI-S interface DPU-1 data processing unit

An optical interface providing input/output \ / Processes and stores scanned measurement
communication with the machine tool. \ f data. Saves results into machine variables (via
the CNC API) for use in downstream processes.

OMM-S receiver

An optical receiver specific

to the OSPB0 probe. SupaScan macros

G-code macro specific to

the OSPE0 probe. Provides
compatibility with the Renishaw
Inspection Plus macro suite and
existing touch-probe routines

OSP60 probe

An analogue scanning probe for

Surface Reporter app

An app displaying surface

Inspection Plus
for OSP60

machine tools, condition trace, part pass/fail and

G-code macros specific to the
OSPED probe

Wit value. Resides on a device
running Microsoft® Windows™
connected to the machine tool.

capable of scanning and
touch measurements.

For more information including machine too! controller compatibility, refer to the Probe software for machine tools -
programs and features data sheet (Henishaw part no. H-2000-2298) or visit www.renishaw.com/supascan
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Productivity+" software

Productivity+™ is the collective name for a family of
closely integrated soffware packages for use with
Renishaw touch-trigger probes and the OSPE0
scanning probe.

Productivity+™ Active Editor Pro

Productivity+ Active Editor Pro provides users with a
simple-to-use environment for incorporating n-cycle
measurement and inspection probe routines into
machining cycles, with no requirement for G-code
programming experience.

Simply import a component solid mode! and select the
required feature geometry to generate a probe path.
Manual programming options are available where no

solid model exists

Measurements, logic and updates may be added

to existing CNC machining code and then post

processed to provide a single comprehensive NC program
containing metal cutting and component inspection operations

Key features and
benefits:

= Aytomabc adaptabon ol cutling
programs in real ime based on
ingpechon results

* Programming using component salid
models (or manually where no
model easts)

* Creation of constructed elements from
previously inspected
component geomelry

* Probe cycle visuahsabon, including
crach detecton

* Multi-axss support for a wide range of
machine ool controller platiorms

ion cycle time and

in some cases were able

to reduce it by up to 50%.
Productivity+ software and
RAenishaw part setting probes
have made this possible.
Productivity+ makes it much
easier to prove out the process
before going on the machine.

77

Alp Aviation (Turkey) .
r

-
L4 ' .
« @ T .
. Ml 45T
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For more information mcluding machine tool
controller compatibility, refer lo the

Probe software for machine lools - programs
and features data sheel (Remishaw part no
H-2000-2298) or wisit

www.renishaw com/productivityplus
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Productivity+™ Scanning Suite

The Productivity+™ Scanning Suite is a collection of software packages that use the
OSP60 probe with SPRINT™ technology to record absolute XYZ surface posihon data
with exceptional accuracy.

A core element of the Scanning Suite is the Productivity+™ CNC plug-in. This on-machine
software controls the OSPB0 probe and the machine tool providing significantly enhanced
data processing and analysis capability in comparison with traditional methods.

The software provides exceptional ease-of-use for machine operators and programmers,
with its online editor allowing the measurement program to be updated on the machine.
Close integration of the controller and the CNC plug-in is designed for automatic
closed-loop process control to reduce operator intervention.

Optionally, programs can be created off-ine using Productiity+™ Active Editor

Pro. This PC-based application allows programs to be generated directly from the
component solid model within an intuitive, icon driven, ‘point-and-click’

programming environment.

The Scanning Suite also comprises a variety of
optional application-specific toolkits and stand-alone
cycles, each focused on an individual task or
industry sector,

Key features and
benefits:

Productivity+ Scanning Suile

t!unnu measurement and cuthng

Sigrificantly enhanced data handlng
capacily and analytical capacity

Closed-loop process control for
reduced opermator intervenbon

On-machine program generabon
and editing

Includes toolkts and cycles
focused on individual tasks and
industry sectors

Productivity+ Toolkits

* Developed in conjunction with
market leaders

Bespoke software solutions engineered
for specihc apphcabons

On-machine data analy=is tools
providing feedback directly to the CNC
machming process

OSI-S interface

An optical interface providing input/output

OMM-S recewer
An ophical receiver specific \

to the OSP60 probe. T’

RENISHAW,&
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DPU-2 data processing unit

The DPU-2 data processing unit optionally
hosts the Productivity+™ CNC plug-in
software and any associated application
toollats.

- Productivity+™ CNC plug-in

The Productivity+™ CNG plug-in controls
the OSP60 scanning probe, the machine
tool, and the PC-based data tools,
enabling more advanced data processing
than traditional methods. Real-time data

OSP60 probe

An analogue scanning probe for
machine tools, capable of scanning
and touch measuraments.

processing during measuring or cutting
minimises cycle time and results
in & high-speed, accurate, and

capable process.

—— Productivity+™

Active Editor Pro

Productivity+™ Active Editor Pro
provides a simple-to-use environment
for incorporating measurement

and inspection probe routines and
in-process decision making into
machining cycles,

For more information including machine tool controller compatibility, refer to the Probe software for machine tools -
programs and feafures data sheet (Renishaw part no. H-2000-2298) or visit www.renishaw.com/mtpsoftware
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Set and Inspect

Set and Inspect iz a simple, on-machine probing app For more informaton mcluding machine tool

for use on a Mic B Windows®-based controller controller compathility, refer to the Probe software '

—or gn & Windows®-based tablet connected to the for machine fools - programs and features data [
controller via Ethernet. sheet (Renichaw part no. H-2000-2298) or visit LI

www.renishaw.com/setandinspect
An intuitve interface guides the user through the

process of creating a probing cycle, automatically
generates the required machine code for the probing
cycle and loads it to the controller, eliminating data
entry errors while reducing pregramming times.

‘Single cycle’ allows users to manually position the
probe and quickly program and run indnadual cycles
‘Program builder’ allows users to program multiple
probing eyveles in a single program that can be
autamatically run as part of the manufacturing process

Key features and
benefits:

* Userinendly interface for use
with Inspecton Plus and tool setting
macro software

= No probing experience or machine
code knowledpe required

* Embedded help text and images

* Immediately view resulis data for
gingle measurements

* Compalible with a wide mnge of
machme tools and controllers

= Supphed with Heporter
(installed automabcally)

150 Probing systems for CNG machine tools
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Reporter

Reparter is an easy-to-use, real-time process monifonng
app for customers wi i A nponent and
measurement data. Measurement data can be viev
machine tool or exported externally for analys
Data export opbion. The ap talled
sed controller or a Wing ablet connecied to the
troller via Ethernet,

Data export option (licensed)

Measurement data can be exported from Reporter by
purchasing and activating the Data export option, This o
provides users with the following functionality
s Export measurament data to a .csv file
Generate 8 measurement data report as & .pdf file
Automatically stream measurement data via MTConnect
(requires h nnect connaction from the machine
tool buillder)

Exported data can be stored as part records for tracaability,

or imparied into the user's in-house quality analysis software,

providing manufacturers with valuable insights into their
machining processes

Key features and
benefits:

& Chnckly view pass and fail
measurement dala al the machine

* Displays measurement trends for every
probed part

* Hesulls can be wewed live, as paris
and tools are measured

* Collect and share on-machme
measurement data using the Data
export ophon

* Compatibility with Inspechon Plus,
contact and non-contact tool seting
macro software means that this single
app can be used across a wide mnge
of machine tools and controflers

152 Probing systems for CNC machine tools

For more information including machine tool controller compatibility, refer
to the Probe soffware jor machine fools - programs and feafures data
sheet (Renishaw part no. H-2000-2298) or wisit
www.renishaw.com/reporter
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Smartphone apps

Smartphone apps are available to almost every uzer
with & smartphone and provide information in a simple,
comvenient format. Available globally in a wade range of
languages, Renishaw's free-of-charge apps are ideal for
both new and expernenced users

Remishaw smartphone apps are available
on the App Store™ and on Google Play.

£ Downlosd on the B EVITON

& App Store pe Google Play

Also available in China via Tencent and Huawei,

| =
o8

Key features and
benefits:

= Proyvides informaton at a user's
hngerbips in a smple,

conmvennt formal

Available globally in a wade range
of languages

Help text, images and ammatons
prowvide further assistance

Free of charge

Perect lor new and less

EIDF_"'HE.’W.'-E.‘CI Uzers

l Tisod pattor

LTS (Lengih Togl
Saribier |

PO o] B
seifed
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GoProbe app

The GoProbe app cresies a probing
routing with just a few quick taps. Simply
zelect the reguired cycle and populate the
data entry hields. The result is a single-iine
command that 15 eniered inip the

CNC controlier

NC4 app

The NC4 app makes configuring and
supporting the range of NC4 non-contact
tool sefters simple. Engineers have a
single point of reference for configuratan,
maintenance and troubleshooting tasks at
thesr fingertips

Probe Setup app

The Probe Setup app prowides users with
a simpiified method of customising their
Renishaw probe settings that is faster
and easier than following traditional
printed nstruchons

MNew Oph-Logic™ lechnology uses pulses
of hght o send and receve probe settings
from a smartphone to a machine tool probe,
smphfying the configuration process

HP arms app

HP arms app The HP arms app provides
engneers with an nterachve support
app for the range of Remishaw high-
precision ool sethng arms

The app makes systern configuration,
maintenance and troubleshooting fasks
simple with easy-to-follow animations
and step-by-step instruchons.

Renichaw HPMA, HPMA-X , HPPA and
HPRA tool zetting arms are supported
by the app.

For more informatien including machine tool controller compatibility, refer to the Probe soffiware for machine fools-programs and
feziures data sheet (Renshaw part no. H-2000-2298) or visit www.renishaw.com/smariphoneapps

wwwrenishawecom 155



gl
it
| _1

GUIs o i ‘

In addition to Set and Inspect,

Remishaw supports the widest
range of CMNCs with dedicated
user-fnendly GUls to guide users
through the process of part

setting, inspection and
tool sething.

Each Gl 15 adapted to be
familiar to users of that machine
tool controller. It provides an
intuitive, user-friendly environment
designed to assist uzers in
penerating a probing cycle which
eliminates the difficulty associated
with traditional maching tool
programming. This allows cycles
to be produced and selected with
minimal user input.

Key features and
benefits:

* User-inendly interface

= Supports probe calibration, part
sethng, inspecion, contact and
non-conmact tool setting

* Adapled to be familiar fo frequent
users of each CNC type

Intuitive emaronment minimises
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Non-contact tool
setting GUls

Mon-contact tool setting Gls prowede a
[ ——— user-fnendly mterface to a wide range of
non-coniact fool sethng cycles, making

GoProbe iIHMI for Fanuc

GoProbe iHMI utilices the embedded Windows

/S, Fanuc Picture Technology and touch-screen
interdace of the Fanue iIHMI to delver & simple-to-
use probing solution that is perlect for users with

i
'
|
|
|
|

il ]

no or imited probing expenence

the on-machine tool measurement
process quick and easy.

Key supported controllens:

GoProbe iHMI can either be factory fitted by the
machinge tool buillder or retrofitted.

-~

il
i’ il

==
pRmma

Key supported contralisrs:

s Fanuc

|

I EEEEEEEE

* Fanue PLUS CNCs

s Fanuc Robodrill machines

+* Siemens

* Heidenhain
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GoProbe GUI (for
Mitsubishi M80/M800S)

GoProbe GUI (for Mitsubishi MB0/MBO0S) is simple
to use — users are guided with easy-to-follow
menug and instructions. The GUI is available on
Mitsubishi MB0/MBOOS controilers that are not
supported by Set and Inspect. This kit is for OEM,
dealer and Mitsubighi instaliation only.

Key supporied controflers:
* Mitzubishi MBO / MB00S

+.

)

Siemens HMI

The Siemans HMI provides a user-friendly
on-machine programming interface

that simplifies the process of creating
mspechon and non-contact tool setting
routines for muth-tasking machines.

Key supported controllers:

» Siemens

For more information including machine tool
controlier compatibility, refer to the Probe soff-
wara for machine tools - programs and faafures
data sheel (Renishaw part no. H-2000-2298) or
vigit www. renishaw.com/guis
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AxiSet™ Check-Up

A cost-effective solution for checking the
alignment and positioning performance of
rotary axes. In just a few minutes, users of
multi-axis machining centres and mult-tasking
mill-turn machines can identify poor machine
alignments and geometry that can cause
extended process setting tmes and

Macros

Written for a range of CNC controllers, these
probing macros are machine-specific and available
for & range of machines with rotary axes including
5-mas machining centres and mult-tasiang
machines These macros drve the machine to
coflect and update measurement data which can
be accessed throogh the dedicated AwxSat™

non-confarming parts.

By providing machine users with a fast

and accurate health check of rotary awis Checic-Up app.
pivet points, AxiSat™ Check-Up assists in

maximising the stability of the environment and

machine. When used alongside Renishaw’s

CC20 ballbar and laser interferometers, AxiSet Har dwarﬁ

Check-Up gives an unparalleled machine

diagnosis solution A single calibration sphere, conveniently mounted

on a magnetic base, is used as a reference feature
for measuremenis.

This simple-ic-use artefact ensures that set-up
e 15 kept o 8 minsmum and, in mosl cases, does
not require fixtures or paris lo be removed.

Recommended for use with AxiSst Check-Up

Key features and « Strain gauge probe - for ultimate accuracy,

benefits: Renishaw recommends the use of strain gauge
probes with RENGAGE™ technology.

+ Calibrated test bar — engures that AxiSet
Check-Up measuremenis are traceable and
comparable to the settings made by machine
tool bulders

*= Heport pivol point and lathe centre-line

ermors along inear axes (as commonly

dehned in CNCs)

Measure and repori or aulormabcally

update critical ermors quickly

AxiSel Check-Up app for PC prowdes
For more information including machine tool controller compatibility, refer to the Probe software for machine fools - programs and features

a graphical interface to view the results ;
data sheet (Remishaw part no. H-2000-2298) or wist www.renishaw.com/axiset

data and to rehably store and prnt
achne performance trends

Increase conhdence before criical
features are machmed

Compatible with a wide range of

multi-axis machines

LI R T e e
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Renishaw Central

The Renigshaw Central manufacturing data platform
provides a-consistent method of connecting your
Remishaw measuresment and manufacturing devices, to
make it easy for a vanety of systems and processes to
eccess Remishaw device data,

The right information, in the right place, at
the right time.

+« Metrolagy data
s Lihlisabon data

s Alert data
For more information visit www.renishaw.com/central

Key features and
benefits:

= Store and visuakse your data

= Consume data o your
digital systems

* Use standards-based connections

WIS AT AS AT AN WA T el mm

]
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Ballbar 20 software CARTO software suite

The CARTO scftware suite provides data capture, analyzsis and
compensation applications, amplifying the process for monitonng
and improving a machine tool’s posihioning performance.

Testing with the QCZ20 balibar provides a simple, rapid
check of a CNC machine tool's pasiioning perormance
to recognised international standards

(e.g. 150, ANSIASME).

Compatibility wath all Renishaw laser calibration products and
accessones means that your test methods and results are stored
topether within the CARTO database. Mulbple reporting and error
comechon preferences can be configured easily in the software

Ballbar 20 software allows users to benchmark and
track the performance of their machines, and to guickly
diagnose problems that may require maintenance. It also

identifies the error sources that produce them. )
: ¥ For more information visit www.renishaw.com/carto

For more information visit www.renishaw.com/gc20
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Introduction

Geometric machine errors

A typical 3-aas machine tool is subject

to 21 degrees of freedom. These are
deviations from the ideal and include linear
positioning, pitch, yaw, straightness, roll
and squareness relative to the other axes.

All of these can have a detnimental effect
on the machine's overall positioning
accuracy and therefore the accuracy of
machined parts.

Renishaw’s laser interferometer and
ballbar measurement systems assess,
monitor and improve the static and
dynamic performance of machine
tools, co-ordinate measuring
machines (CMMs) and other
position-critical motion systems.

orientation for a vertical
machining centre

Horizontsl straightness

Degrees of freedom relative to one linear axs

(6DoF x 3 axes) + (X-Y, X-Z
and Y-Z squareness) = 21DoF

Mode! shown illustrates 3-axis

170  Probing systems for CNG machine tools

Error types explained

Errors typically occur when the actual position differs from the
indicated position on the machine’s controller. Often caused by (but
not limited to) geometric errors, simplified versions are shown in the
following diagrams.

Linear
* Caused by leadscrew pitch.
* Results in backlash and scaling errors.

* Variance may be shorter or longer as
shown here

Angular

* The aws rotates as it moves through its travel.
This includes roll, pitch and yaw and can result
in bath linear and lateral positioning errors.

= The effect of positioning errors varies relative
to distance from the axis of movement.

Straightness

» Sideways linear movement as axis moves
through its travel.

= Caused by bent guideways or misalignment,
often due to wear, damage or machine
foundation problems.

= Results in poor machining accuracy.

Squareness
= Two orthogonal axes are not at 307 to each other.

* Often caused by bending, misalignment or wear.

= Machmed faces on components will not be sguare.

RENISHAW,
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Machine tool errors

Rotary errors

s Actual rotational position is different to indicated
position on the machine's controller.
* Indicates positioning system problems and causes
incorrect positions of machined features.

When two further rotary axes are added to the
standard three linear axes (‘'metralogy frame’), it
bacomes necessary to identify the location of the
centres of rotation (pivot points) of these rotary axes.
The machine's controller system must know these
precisely in order to position the cutting tool's tip
relative to the workpiece.

AxiSet™ Check-Up is designed to identify errors

in rotary axis position and performance, including
making recommendations for pivot point corrections.

Multiple errors .
W * |n reality any axis will be subject to angular,
straightness and linear errors at the same time.

The potential for error increases significantly with
the additional dynamic effects created as the
maching axes interpolate.

Using Remishaw’s telescopic ballbar and laser
calibration systems, machine users can verify
and optimise machine performance to establish a
known and repeatable level of process capability.

Generic S-axis
machining centre

172  Probing systems for CNG maching tools
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Product selector

| AxiSel™

Products Check-Up Qc29 XL-80 XM-60
Page 162 174 176 178

Machine ermor source

Linear axis position efmor L] S
I Linear axic repeatabsiity . l & . -
Angular pich and yaw - - - ° : 2 |
: Straightness of an axis - - * I a I # i
I Squareness between axes . . . I .
: Flatness of a surface . - . °
| Roll measurement I I I I .
. Rotary axis angular error . . l s l .
l w . L] l L] . L
| Reversal spikes ' ' . ' '
| Lateral play ' .
: Cyclic emor ' . .
T ! | ;
| Servo mismatch between axes l l .
i Rotary axis position efror | ®
_ Rotary axis alignment error | ™
. Rotary axis mechanical ermor o
| Thermal distortion P

For optimum analysis of rotary axis performance using AxiSet™ Check-Up, it is important that the machine's linear
axes and axis orthogonality are also performing within specification. This can be determined using the QC20 ballbar
and, if necessary, an X1L-80 or XM-60 laser can be used to provide detailed correction data.

Crucially, the XL-80 and XM-80 laser systems and the QC20 ballbar are independent measuring devices, which
means they make use of their own feedback system and are independent of the machine's encoders.

The XL-80 and XM-60 lasers are usually used for initial comprehensive machine calibration and correction with the
QC20 ballbar providing periodic verification back to the initial performance.

Together with AxiSet™ Check-Up, these powerful performance testing products combine to ensure that the highest
quality paris can be consistently produced by 5-axis machining centres and multi-tasking machines.
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QC20 ballbar

The QC20 ballbar can carry out tests
covering ali three orthogonal planes
without moving the centre pivot, camrying
out a restricted arc (220°) in two of the
planes, and a full 3680% in the third.

Rapid diagnosis of the machine's
performance is supplied from the unique
and comprehensive diagnostic report
generated with the Ballbar 20 software.
Each error is ranked according to its
significance to the overall machine
performance alongside the eror value.

Key features and
benefits:

= Wireless technology for
flestible oparation

Indicates overall machine accuracy
with contributing errors

clearly displayed

Software allows repeat testing and
tracking of performance trends
over time

Increases the knowledge of
your machine/manufactunng

capabilites, potentially reducing
scrap and rework

RENISHAW,&
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Accuracy ={0.7+03%L)um
Range +1.0 mm
Maximum sample rate 1000 Hz

Data transmission range 10 m typical

L = length over which error 15 measured

k& The ballbar system knocks hours off our servicing times, gives trends for quality analysis and
maintenance and almost straight away a test can show what improvement we have made. In short,
using the ballbar gives us confidence at every level.

Sandvik Medical Solutions {Switzerland) 5y

For further information and the best possible application and performance support, contact Renishaw or visil
www.renishaw.com/gc20
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XL-80 laser measurement system

Messurement Accuracy Resolution Range
) _ Linear 0.5 ppm 0,001 pm OmtoBOm
Renishaw’s laser interferometer systems Fsamer st +0.002A <05 0 1M yrad B aean S

are used for comprehensive accuracy

; 3 +0 0002A £0 5 £0 1M prad (cabbrated)
assessment of machine tools, co-ordinate

measuring machines (CMMs) and ather Siraighiness 3 _ o
criical motion systems. The XL-80 laser {short range) =0 005A £0.5 £0.15 M* um 0.01 pm 0imtodOm”
+0 A - IATE
produces an extremely stable laser beam {long range) +0.025A £5 £0.015 M pm 0.1 pm imitc3ddm
with a wavelength that is traceable back to Rotary up to =1 arcsec (at 20 °C) 0.1 arcsecs up to 25 revolutions
national and international standards. Flainess 0.002A =0.02 M? um 0.04 um Omto 15 m
Laser interferometers are widely regarded -
uareness

as the ultimate in measurament systems. i) 0.005A 2.5 50,8 M urad

(long range) +0.025A £2 5 008 M prad 0.01 pmim +3/M mmim

A = displayed ermor reading
M = measurement distance in metres
" Longer ranges are achisvable with datas shich

High-precision calibration of these machines with a Renishaw laser or ballbar is key to quality
and reliable performance.

Godre| (India) y,

Key features and
benefits:

= (.5 ppm accuracy traceable to For further information and the best possible application and performance support, contact Renishaw or visit
national standards www.renishaw.com/x|80

Measures linear, angular and
straightness errors on linear axes

Combined with the XR20 rotary
aws cahbrator, it can determine
angular ermors on rotary axes

Provides data for error
compensation and
machine correction

Provides the ulbmate venficabion
of machine performance for
machine tool bullders and end
users worldwide

I, 4
¥ -

— g
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XM-60 multi-axis calibrator

Tha XM-60 multi-axis calibrator provides users with
powerful machine diagnostic capability through the
measurement of all degrees of freedom from a ‘single
shot'. By capturing six degrees of freedom, users

can discover the source of their errors, rather than
the effect which is often seen when performing linear
measurement alone.

Reducing measurement uncertainties is important for xH* 6 0
any user. The XM-60 has been designed to measure
machine errors directly, by aligning the laser beams
with a machine axis. This reduces the inaccuracies
which can result from complex mathematics used in
alternative measurement technigues.

Direct measurement makes comparson before and
after machine adjustments a quick and simple task.

Moty pay U N

. REMISHAW. =S

™
|

To evaluate the machining capability of a machine tool, it is necessary to measure all machine

axis errors. An object’s pesition in space is defined by six degrees of freedom, similar to the
relationship between a cutting tool and a workpiece in a machine tool. In order to directly

and simultaneously measure all errors, the Volumetric Accuracy Research Institute Company
introduced the XM-60 multi-axis calibrator. As a result, we succeeded in reducing labour costs

and accurately evaluating machine performance. 29

Volumetric Accuracy Research Institute Co., Lid. (Japan)

Key features and _
benefits: 'y ’
= Simultaneous measurement of : 4

linear, pitch, yaw, roll, horizontal
and vertical straightness

Automatic sign detection and
graphical alignment minimise
human error

Roll measurement capability n
any onentahon

Measure all errors direcily fo see
results as the test 1s n progress

—
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Messurement Axisl range  Messurement range  Accuracy Resolution

Linear Omto8m OmtoBm =1 5 ppm (with emvironmental compensation) | 1 nm

Angular (pitchiyaw) Omio8m | +500 prad +0.004A + (05 prad +0.11M yrad) 1 0.03 yrad
Straightness* OmicEm =50 um =0 01A =1 um .25 pm
=250 pim 0.01A 1.5 pm
Roll* Omio4m | =500 yrad 0 mto 4 m: +0.01A 6.3 prad 10,12 yrad
dmioBm 4dmtobm £0.01A 100 yrad
MNote Accuracy values are reporied fo a statistical confidence of 5% (k=2). They do not include the errors associated with

the normahsation of the readings to a matenal temperature of 20 *C

dicplayed eror reading
measurement dislance in metres

A=
M =
* The data stich funchonality in CARTO supports accurate readings for all six degrees of freedom bayond 6 metres,

For further mformation and the best possible application and performance support, contact Renishaw or visit
www.renishaw.com/xm&0

www.renishaw.com
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Introduction Technology explained

FORTiIS™ encoder systems apply Renishaw’s proven absolute position

measurement technology. A miniature ultra-high spead digital camera, housed in
a sealed readhead, reads a single track, fine pitch (30 pm) optical steel scale to
deliver supenor performance in position feedback, motion control and metrology.

The scale has an exceptional breakage threshold and a high resistance to
contaminafion even when exposed. The scale's coefficient of thermal expansion
{CTE) of 10.1 +0 2 pm/m/~C is similar to the base maternal used in the
majority of machines, reducing errars due o thermal efiects whilst increasing
measurement certainty.

Low noise (jitter below 10 nm RMS) and SDE Sub-Divisional Emror, the error
within a scale period) of just =40 nm enables encoder feedback of superior
fidelity, to ensure smoother velocity control and rock-solid positional stability.
Having no internal moving parts such as bearings, springs or wheeled carriages
eliminates wear, minimises risk of breakage and improves reliability, to deliver
longer system lidespan.

Beoth readhead models are sealed against ingress of liquid and salid
contaminants, which ensures that they remain undamaged and working even
after full immersion.

Application of tuned mass damping technology enables class-leading vibration
resistance. Tested beyond 30 g, both FORTIS-N (narrow size) and FORTIS-S
(standard size) models achieve the same specification and can endure the same

Enclosed optical absolute
linear encoders

CNC machine tools require positional

feedback to enable them to function accurately
and repeatably.

Typically, feedback systems may be either a
semi-closed loop type where a rotary encoder
measures rotation of a ball screw, or the closed

loop type where a linear encoder directly
measures the actual movement of a linear axis.

The semi-closed loop system is sufficient for
many machine tool specifications. It is, however,
accepted that closed loop systems mitigate for
positioning errors caused by backlash, wear, and
thermal variation in ballscrews.

Where machine tool applications require the
highest levels of accuracy and repaatability,
optical inear encoders are widely adopted.

Renishaw’s enclosed optical linear encoders
have an exceptionally robust design for use

in harsh industrial environments where high harsh conditions
rformance position measurement is ired, ; y . i
Igamatygraduatedstmnlaasslaalacabor:rmrbmd mwwmmmmm.lm
with a sealed optoelectronic readhead converts workpiece surface finish and form.
motion relative to the scale into position data. Semi-ciosed loop system example: a rotary encoder measures
ratation of a ball screw and feeds it back to a controller.
Linsar pasition along an axis is calculated:

1 revolution = ball screw pitch (L),

Any vanation (4) of the pitch is transferred to the

Absolute scale (stainless steel)

 Readhead window

|
d “ |

Closed loop system example: a linear encoder
directly measwes a positon along a lmear aas
and feeds it back o a controller.
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What encoder?

This selector will help you identify which encoders are most suited
to your application.

Products FORTIS-S FORTIS-S FS FORTIS-N FORTIS-N FS

Measuring standard Remshaw stainless steel scale with single track absolute encoding
Coefficient of thermal expansion ——

(at 20 °C) _ 19.‘! +0.2 pm/m/~C

Thermal datum At centre position (encoder position of 0.5 x measuring length)

High grade: £3 pm

A d
| i 1. oo Standard grade: £5 ym

| Maximum speed 4 mis
| t.ﬁﬂm::l:l.:?llon (readhead relative 1 D08 T iy mmmmsetingg dionclion
Sub-Divisional Error (typical) ' =40 nm
Jitter (RMS) 10 nm
| Standard size body - 37 mm o s
| Narrow size body - 18 mm _ @ &
140, 240, 340, 440, 540, 640, 740, 8B40, |70, 120, 170, 220, 270, 320, 370, 420, 470,
940, 1040, 1140, 1240, 1340, 1440, 1540, | 520, 570, 620, 670, 720, 770, 820, 920,
Mansiwing iengiha svalisbie (mm) 1640, 1740, 1840, 2040, 2240, 2440, 2640, 1020, 1140, 1240, 1340, 1440, 1540, 164D,
2840, 3040 _ = 1740, 1840, 2040
| Resolution (nm) ORI N 440,60 b 1,10,50
| Multiple readheads | w L e .
| Short end caps & L]
| Mounting spar {recommended for [ = 4
= 620 mm length)
| Functional safety | . +
BiSS C, FANUC BiSS C, FANUC
(/). Mitsubishs, BiSS Safety, {aviai), Mitsubishi, BiSS Salety,

Panagonic, Siemens | Siemens DRIVE- |Panasonic, Siemens  Siemens DRIVE-

IR ENN RSN il ifiate DRIVE-CLIQ (with | CLIQ {with external | DRIVE-CLIQ (with = CLIQ (with external

| Resolution nm

external interface), interface) external interlace), intarface)
Yaskawa Yaskawa
IP53 when installed cormectly, P64 with air purge
i Protection class Il Protection class Il
Environment protection Pallution degres I Pallution degree ||
Altitude 2000 m Alttude 2000 m
IEC 61B00-5-2-2016 Electromagnetc immunity raguirement for safety relaled
|_ EMGimn'funity ﬁ ms - Annex E, sscond environment
|
BiSS C, Mitsubishi, BiSS C, Salety BiSS C, Mitsubish, BiSS C, Salety
Senal inlerface Panasonic, Siemens Siemens Panasonic, Siemens Siemens
DHWE—CLiD D-HWECL:Q DRIVE-CLQ DFIWE{'-L:Q
| Sy Resolution nm
| —
3
| & Senal nterface
| i HResolution nm 1-’135 10~'1 25 1 /0. 5 10 1.25
| 3
&u BiSS C, Mitzubichi, BiSS C, Salety BeSS C. Mitsubizhi, BiSS C, Safety
Senal interface Panasonic, Siemens Siemens Panasonic, Siemens Siemens
- DRIVE-CLIG DRIVE-CLiG DRIVE-CLIG DRNVE-CLIG
|

| Senal interface Fanuc
' 1 N . 5@.1..25 5@.25.. ."'.'“e"“ | 50/25 | 5025 | _"_*'.’ﬁ
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Product naming conventions
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Renishaw's comprehensive range of encoders are informatively named for identification. The naming conventions are
explanad here to help with understanding and product selection.

Encoders and can be idenfified using the following classification:

Encoder type
Scale type

End caps

Lip seal configuration

Measuring length

System accuracy

Thermal datum

protection

Serial interface

Functional Safety

Resolution

Additional field

FORTS

Standard (37 mm)

MNarmow (1B mm)

Absoiute

30 um B code RTLA
Standard

Small end caps {N type only)
DuraSeal™ x 1

DuraSeal™ x 2 (S type only)

FORTIS-5 014 = 140 mm to 204 = 3040 mm
FORTIS-N = 70 mm to 204 = 2040 mm

Standard accuracy
High-accuracy

Centrally located

BiSS 36 bit

37 bit FANUC c.and ai
40 bt Mitsubushi 4 wire
48 bt Panasonic

Siemens DRIVE-CL:Q 28 bit (50 nm only)
Siemens DRIVE-CLIQ 30 bit (10 nm only)
Semens DRIVE-CLIQ 34 bit {1 nm only)

Standard

Functional safely (BiSS Safety and
Siemens DRIVE-CLIQ only)

1 nm {all protocols except FANUC)
10 nm (all protocols except FANUC)H
50 nm (all protocols except FANUC)H
10.5 nm (FANUC onily)

10/1.25 nm (FANUC only)

50125 nm (FANUC oniy)

50A2.5 nm (FANUC only)
Standard, nooption

Standard with additional readhead

www.renishaw.com
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FORTIS-S™ standard size enclosed

n
-] =
linear encoders " =
A
Sl o ——— = =
Featuring Renishaw's proven = — % E g
absolute encoder technology within 4 . _( . L e y 2z &
an exceptionally robust enclosed T = = g E =
design, FORTIS encoders deliver a= A = |0 5 5 &
high performance measurement — E 5 g
in the harshest of environments, : L E [
offering significant benefits over = o=
S s RENISHAW.& @Il |l
M ECIRTS-S™ LILS40 ! 10w “XTL = z%
E;'I]'.BA" FRIDMAMASCIMRNIINK  wwe smbae C € e E —
PR T L -'-— F"-I
¥ § =1
= =] —
' L |
- e B -
l\T\"“"I 3 M= P11 ] §
.« | E
| — b g
a = g =
8 s $ : 5
33| = -¢)— -E = % g g
Key features and E : g : E £=
. — = =
benefits: = 53 22
= Non-contact design — no = ?L [ EE 3 E LIT E =
mechanical wear and 5 ool B fhe =] B - T U
greater longevity g = ¥ ::: | e é :::
Reduced hysteresis — smoother . ; o x B
feedback and improved T‘:—j = o i
d . P L - 'E- E
YTiamiG pi?.‘rflf“rl'l«_'ll'lf,.{! ; < % %
Breakthrough in readhead design g = (R T— T = g
— supenor vibration resistance § & Ei g E
2:-@ el g s
Uniquely sealed — greater > % % . e . E; 2
resistance to contamination by : ¥ 7 il i @ = Fif
flurds and solid debns ' — F g 2 i
= o 5 &
Patented set-up LEDs — integral T a s | E g E- %
LED signal strength indicator for : 3 f__ 7 || i = 1 g E E E
simple and quick mstallation ' - : ; 2 s s & g
“ - J - % & =
and set-up - L4 ]l = gl |= El % = % g
> —] — P — — i W . E ?‘. 3 B
5 ¥ — = 2 [ : B S
=
s @ S = @ - /E) = Y 2 5 T S E
: . S
& | I,a--j..l| {_“! / ?g
—_— P 1 ' I g
g ©
'E bk
Dimonsions given in mm D E
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FORTIS-N™ narrow size enclosed
linear encoders

18.25 +0.05

Incorporating identical encoder technology

and delivering the same benefits as the ] @
FORTIS-5 models, FORTIS-N linear [

encoders have been designed with a more : REN'SHAWE ‘*‘”ﬁ‘“ - 8|18 L~

compact readhead in a narrower extrusion, FORTESN™ MLA/ (0em | 20070 c € , @ v

making them ideally suited to applications i n_naa::rmlm T ——— - = E

in more confined spaces. % & @)

© g
b -
% %] pP
g| € E
- = t ey
5 3 S
Key features and = z| & g
benefits:
= Non-contact design — no
mechamcal wear and
greater longevity _ LI Iy EI <

113

Tuned mass damper technology

leading
wvibration resistance

Suitable for smaller and
ighter machine designs

BO 25 ML = 120
A0 25 ML < 120

[
L

Can be fastened directly to a
machined surface or ophional
mounting spar

11.5
3.5

Patented set-up LED for fast and

mituitive nght-first-ime installation : Sy ' @

ML
T
L
1
-
120 | 170 | 220 | 270 | 20 | 370 | 420 | 470 | 520 | 570 | 620 | 670 | T20 | 770 | 820 | 920 | 1020] 1140 1240 | 1340 1440 | 15401 16401 1740 1840 | 2040

o 2 EE 3
_ =8s%e E w E
5 gcgls 8 5 2
o m.§ 2= EE EE'S
2xERc 8 E E c S ==
SEg2%8 =2 Ts3
: @ 28 32£5 S5552%¢§
n EEWEYEH Ea g8 i3
w & g IERSYS T IS5 aEa
a $atez;z fEEgs: o
— o= a =
EpE pfiidel g
I EZE Ei !:.Jr:l_unﬁln_mx =
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Dimensions: mounting spar

Dimensions: short end caps

L O - e - - - el - O O O ) b
OLOL| 016 | 558 | 018 | 032 | OLL | 959 | Ov9 | 0S5 | 0OS | 05V | OOV | SIE | OSE | S2€ | 00€ | S22 | OS2 | S22 | 0OZ | 81 | Ob | SiL 0Ok | 82 | 85 88| 1
OO | OFB fObLL | Gr3L | O6G1 | OFPL | OFEL [OVEL |OVLL | 0201 | 026 | 028 | GLL | 02 | GL6 | 029 | GLS | O35 | QU | O2v | OL8 | G2E | OLZ | O22 | OLL | G214 | OL | W

paijEis duwe Bupaoys
W e

—f

il

Teds syl YENOR g0 LRSS

() ey Wi @

wnEE sEEpEmapnd suycep = X
wawubie oy swicd Bubnes = 4
igBuy Buunseay =1
sucsuauap Bupunow peanbey = Q
A3N

(@ soF(5Ly 2rm)

(@) zoeal

5

OLE =W 5% 0

OLL =TI §F 0L

Bd ld OEB <IN
Dol L 028 = TN

-

£l _
SL

QLL > TN S* 08

QL TN SFOL

ovFlgza+ &)

FoF (501 +

GUOFaLL

Dimansions given in mm

Okl b

Obtl

OFEL

Ol L | G201

OLL | 02k | oL | W

i

007

x| veln

SXOFSEEL

OZL =N SF pE
CEL T INSFPo

GEL =N SFFE

L = s+

(D vortee+ w)

trorisol +w)

(B SRR NG ou | Loay =)
iBuy BupnEesy o Lmg =g
s B sy spuod BB = g
b Bupnswep = W

U g dnes g7 =1
slepsuswp Bugunow panbey =g
B 30l 1w pessaldiiog = o
AT

Cimensions given in mm
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Advanced Diagnostic Tool ADTa-100 Dimensions |

-
and ADT View software
- —
B 18 i
1 i —_, g T an e T F |
The FORTIS encoder system is compatible 64 44 [. l,m K 'i_ |1 | |
with the Advanced Diagnostic Tool ADTa- . o o U=/ B4
100 and ADT View software. ' : fEnEo:i:r? ;,-tatus . S
They provide comprehensive real-time 2 G b %
encoder data feedback to aid more 2
challenging installations and diagnostics. ADTa-100 status LED ;
ADTa-100 user button -
f
Mini-B USB socket — [T § | & | |
1 6.8
I
o sl B «
Dsmensions given in mm

Key features and
benefits:

= Fower the encoder and check .
alignment, even before the
controller has been fitted to
the machine

= Check signal strength vs axis
pasition along the full axs stroke,
then save that data to confirm the
nstallahon has been carmed
out correctly

99 %
e Ee———

+ 0.289 147 019
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Which transmission?

Transmission type
Receivers’ interfaces
Ophcal
E o modudar
(=] (18
Q
O Q
& & | @ ale
2 B|p £|2
Products 3 o - 0 E
& 9 w B B x| £ 3
o = e 3 & © N m @ E w
:$ 3| s @|s 8 P P P B B
Page | jap 202 216 220 222 224 228 | 230 | 232 | 234 | 200 0 |
OMP40-2 34 - E -
DMP"D"U' 40 [ ] ] ]
OLP4D % | e - .
OMPE0 8| e L s
OMPEOM 440 L] L] ]
RMP40 40 | ®
RMP40M 50 | e
RALP40 46 | e
RMPEO 48 | *
RMPEOM 20 | | * | . |
LP2 — A A (RGN e e e A
MP11 56 . Iregrares to CNC MEcning's contnos e cate
JeP 58 | Netrequmea
OMP400 fd | ® . [ | .
OMPE00 66 * | | | | ! s
RMP400 68 | | e
RMP600 70| | . | , _
MP250 Z_| | | | e 9 | | . : | .
OSPE0 .
Tool setters
oTs 100 « | e _ _ _ _ _ | »
RTS 102 | _ ’
TS27TR 104 | | | « | & | »
TS34 106 I | | | & | & | & |
NC4+ Blue 114 | .
NCPCB 118 | pesigned 1 work with SIER end MEYER 44.20 020, 44.30 0204, Bnd 44.20.0120 iEser cards
TRS2 120 |omuconeriquwes
HPHA 124 | | | | i | @
HPPA 126 | _ _ ' | e
HFMA 128 | | | | | | _ | | & |
 HPMA-X 130 | - 8 | . I ! i | | {8
HPGA e | L | & | . | & | |
IF Usad Wil &n OMPI0M or OMPE0N
IF USSG Win &n RMBA0M or RMPE0

*  Bofh misrtaces reguired %of oparaton
| R kit dasrenn
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OMI-2 and OMI-2T

84 {3.30) 467 (1.84)

40(157) _ 40{157)

Combined optical interface and
receiver, designed for mounting on
a wide range of machine tools within
the machine's working envelope.

e\

".‘-: J 1o

The interface provides users with a
visual indication of probe status, start
signal status, battery condition and
error condition.

—_— e .

-
3
=
=

8 ' A\
R
"

68.3 (2.73)

The OMI-2T also prowides visual
indication of the selected probe.

Dimensions given in mm {in) 16 (0.63) | -
[F =T '
[‘:.. E B ,gfﬁJ
Vanant OM-2 OMI-2T
Principal application The OMI-2 processes signals from The OMI-2T processes signals from
RENGAGE™ or standard probes and RENGAGE™ or standard probes and
OMI-2 intert OMI-2T interface converts them into machine cutputs, converts them into machine outputs, which
which are then transmitted 1o the maching are then transmitted o the machine tool
Key fmtureﬁ .ﬂnd ool controller controller. The system allows two probes to
H be used with one interface
benefits: - .
Transmission type Infrared optical transmission (modulated)
= Modulated transmission for [ Probes per system One Up to two
improved rejection of : Compatible probes OMP40-2, OMPa0M, OLP40, OMPE0, OMPEOM, OMP400, OMPE00 and OTS
optical interference i Operating range For ophical performance envelopes, see pages 6-16, 6-18 and 6-22
= Weight OMI-2 including 8 m (26.2 #t} of cable = CMI-2T including 8 m (26.2 i) of cable =
St for g (O] o tein 957 g (33.76 02) 820 g (32.45 02)
(OMI-2T) probe or tool OMI-2 including 15 m (48.2 ft) of cable =
setter applications ' ' 1488 g (52.49 oz)
_ Supply voltage 12 Vde to 30 Vde
Transmission and receiving - Supply current 200 mA @ 24 V peak, 40 mA typical
range selection B Configurable M-code input Pulsed or level Level
; Output signal Probe Status 1, Low Battery, Error Probe Status 1, Probe Status 2, Low
Use able 5
Joer-conngur L Voltage-free solid-state relay (SSR) Battery, Error
and outputs outputs, configurable normally open or Voltage-free solid-state relay (SSH)
_ : : 1 normally closed. outputs, configurable normally open or
Compatible with all Renishaw's Probe Status 2a normally closed.
optical modulated 5 V isolated driven output, invertible.
transmission probes Probe Status 2b
Power supply voltage driven output, invertible.
Inputioutput protection Supply protecied by resettable fuse.
Outputs protected by over current protection circuit.
Cable Specification @7.35 mm (028 in), 13-core screened cable, each core 18 = 0.1 mm
(to machine T g
4
adirl Length Bm (262 ), 15m (492 ft)
Diagnostic LEDs Start, low baftery, probe status, ermmor and Start, low battery, probe status, error, active
signal condibon. system and signal condidion.
Mounting Flush mounting or drectional mounting with opbonal mounting bracket (available separately).
Sealing IPX8 (ENAIEC 60529)
Operating temperature 5 C o455 "C{+41 *F b +131 °F)

For further information and the best possible application
and performance support, contact Renishaw or visit
www.renishaw.com/omi-2 or www.renishaw.com/omi-2t
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OSl| and OMM-2

84 (3.30) 467 {1.84)
40{157)  4D(157) ’

A modular receiver and interface !
system, designed for a wide range of I
machine tools utilising either one or ' “_wlfﬂaiq_ '
two OMM-2 receivers mounted within Y
the machine's working emvelope.

The OSl interface is mounted inside
the machine cabinet

. —— e

R SFRA ssss CE

P it seis Lakh,

The system operates using
‘modulated’ optical transmission
mode and is compatible with
Renishaw machine probes operating
in 'modulated’ mode.

45 (1.77) | 40157
98 (3 86)

693 (2.73)

The receiver provides users with

a visual indication of probe status,
active probe, start signal status,
battery condition and error condition.

| | ‘
1 _ i L

| 16 (0.63) I
Dimgngions geven in mem (in)

Key features and r- . oSl OMM-2

benefits: Principal application The 0S| processes signals from AENGAGE™ or standard probes via single or tandem
OMM-25 and converts them into maching outputs, which are then transmitted to the

= Modulated transmission for
maching ool contraller. The system allows thres probes to be used with one interface

improved rejection of

o interion Tranamission type Infrared opbcal transmission (modulated)
Probes per system Up to thres
Suitable for mulli-probe or tool Compaltible probes OMP20-2, OMP20M, OLF40, OMPS0, OMPEOM, OMP400, OMPS00 and OTS
setter applications using one, two Operating range For optical performance envelopes, ses pages 6-16, 6-18 and 6-22
or three probes Weight MiA Including 8 m (26 #) of cable = 727
2564
ARG tandesi OMM-2s 1o be : lud ﬂzJIS (49 ft) of cable = 1037
n i m =
connected for use with large or |3c|5u5:3g ki e
; .58 oz)
twin compartment machines
Including 25 m (82 fi) of cable = 1458 g
User configurable machine (51.430n)
inputs/outputs Supply voltage 12 Vdc to 30 Vdc
Supply current 200 mA max @ 24 V with tandem OMM-2
J"""'-iI'-"f'?"-ﬂ-tje-I__:"': and AX Configurable M-code input Pulsed or level
range selection Output signal Probe Status 1, Probe Status 2, Low Battery, Error

Voltage-free solid-state relay (SSR) outputs, configurable normally open or

Compatible with all Renishaw
maodulated transmission probes

normally closed
Inputfoutput protection Supply protected by resettable fuse

Crutputs protected by over current protection circuit.

l Diasgnostic LEDs Start, low battery, probe status, ermor, active systemn and signal condibon via OMM-2
;4 Cable ) Specification &5.8 mm (0.23 in), 6-core screened cable, each core 18 x 0.1 mm
] (o interiace) Length Smi262H), 15m (492 /), 25 m (B2.0 /)
Mounting DN raul. Alternative mounting using screws. | Flush mounting or direchcnal mounting with

optional mounting brachet
{avalable separately).

For further information and the best possible appiication Sl
and performance support, contact Renishaw or visit
www.renishaw.com/osi or www.renishaw.com/omm-2 4
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Sesling IPX8 (EN/IEC 60529)
Opersting temperature 0 °C to +60 “C (+32 °F to +140 °F)




OMM-2C

Thea spindle-mounted receiver provides a
compact and convenient solution allowing
installation of up to three Renishaw machine
tool touch probes with optical signal
transmission communicating via a

single interface.

System design ensures robust operation
whatever the operating environment.
Utilisation of Renishaw's ‘moduiated’ optical
transmission technology offers unparalleled
resistance 1o light interference, whilst an
optional, integrated air blast ensures the
receiver window remains clean and
debns-free for uninterrupted

system communications,

Requires OSI interface to operate.

Key features and
benefits:

= Side and front-facing LEDs provide
users with a constant, clear and
simple indication of system status,
visible from all around the

machine tool

The system is compatible with
any combination of Renishaw
workpiece and tool setting probes
with optical signal transmission
that operate in ‘modulated’ mode

Ability to operale in tandem mode
— either with another OMM-2C or
with an OMM-2 — to mavamise
kne-of-sight coverage

Compahtble with all Renishaw
modulated transmission probes

RENISHAW/E

apply innovation™

50 660 (2 60) _
(0.87) _ 2
o =
= 4.81(0.19) ~
o o]
1 + .
& -
| | = 11.0 (0. X3) MIN (550
s i
B + I:l?'.! B el =t
a1/ "1 100 (D.39) : Binder connectar
g- =~ | 30.0(1.18) (senes T02)
2 09-0427-90-08
Ra 1.6 (64)
Bore diameter
30° @18.02 (0.709) , g g (0.24) MIN DEPTH
159 318.00 (0.708)
S
Installstion | | B (S
detsil
gE
=) 2810.11) MAX
S| e
o m
Y v
ae

Damengions grvan In mm {inj

Principal application

Transmission type
Probes per system
Compatible probes
Operating range
Weight (excluding cable)

Cable (not supphed)

Mounting
Diagnostic LEDs
Pneumatic supply

Environment

The OMM-2C transmits control signals to the prabe and receives probe data signals for onward
transmission to the OS] and machine tool controller
Infrared optical transmission (modulated)

Up to threse

OMP40-2, OMP4DM, OLP40, OMPE0, OMPEOM, OMP400, OMPE0D and OTS
Upto3m(9.81)

With airblast 80 g (2.82 o2)

Without airblast 80 g (2.82 oz)

Specification B24.75 mm (0.18 in), 12 core screened cable sach core 7 x 0.1 mm
Length Em(2621), 15m (49.2 1)

Specihically designed for mounting in the machine spindle

Starl, emor, achve system and signal condibon

@3 mm (0.12 in) pneumatic fitting, 9 bar (130.5 pei) max. the air supply to the OMM-2C must conform
to IS0 8573-1-Class 1.7.2

IP rating IPX6 (ENJIEC 60529) [for product] IPXE (ENAEC 60520) [for glass window]
IK rating IKO4 {ENMEC 62262) [lor glass window]

Operabng temperature  +5°C to +55 *C (+41 *F o +131 °F)

For further information and the best possible application and performance support, contact Renishaw or visit
www.renishaw.com/omm-2¢
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OSI-S and OMM-S

Interface and receiver designed for
use on machine tools in conjunction
with the OSPS0 probe.

Incorporating a unigue high-speed
transmission system with a robust,
bidirectional optical link which is
particularly resistant to noise in

the infrared spectrum, rehiable data
transmission s assured even over
lang distances.

Two OMM-S receivers can be used in
tandem to extend transmission range;

particularly useful in large and
multi-axis machine tools,

Key features and
benefits:

s OS5)-5 acts as the interface
between the OSPE0 and
system software

Synchronises scanning system
hardware with the machine tool

OMM-5 provides a igh-speed
optical link to the OSPE0 probe

Utilises a unique commurnication
protocol for reliable, robust
data transmission

Tandem OMM-5 receivers can
be connected for use with large
maching tools

RENISHAW,&

apply innovation™

) 84 (3.30) 48.7 (1.84)
4B {1.57) 40 {1.57) ‘
5
=0
— |
=]
=
8
3 |
23 [l
el L
Lo —— [
i
| | |
16 (0.63)
DEmensions given in mm (in) — = &
2 e AHE
< ™o Bl ——
-
Demonsions gven in mm (in)
 Specification
Product ‘0SS | OMM-S
Principal application | High-speed scanning system for on-machine process control
Transmission type Infrared ophical transmission: up to 1000 30 points per second. |
Probes per system One ;
Compatible probes OSPE0 |
Operating range For optical performance envelopes, see page 6-18
Weight N/A Including 15 m (49 ft) of cable = 1037 g
(36.58 oz)
Including 25 m (B2 f) of cable = 1458 g
{51.43 0z)
Supply voltage 18 Vdc to 30 Vdc. Supply must conform fo
BS EN 60950-1:2006+A2-2013 (IEC 60950-1:2005+A2:2013).
Supply current 500 mA @ 24 V nominal 4 A peak. |
Output signal Violtage-free solid-stale relay (SSH) oulput, configurable normally open or normally
closed
On' resisiance = 50 0 max. Load voltage = 50 V max. Load current = 60 mA max. |
Inputioutput protection Power input iz protected by a 1.85 A resettable fuse. |
| Turning on the power supply will reset the OS51-5.
Cable Specification Cable specfication: ©6.1 mm, B-core, twisted pair, screened cable,
{to interface) eachmn._e?x.‘]-i-ﬁ mim.
Length | The OMM-5 is supplied with a 15 m (49 #) cable. Maximum cable length 30 m (98 f). |
Mounting DIN rail. Aternative mounting using ecrews. | A mounting bracket is available allowing |
_ | directional setting.
Sesling P20 IPX8
Operating temperature +5 °C #0455 *C {+41 *F 1o <131 *F) |
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DPU-1

Data processing unit forming part of
the SupaScan system, mounted in
the machine teol control cabinet.

Using the Configuration Tool supplied
on the DPU-1, users can quickly
tailor the SupaScan system for

their individual machine tool and
generate all the necessary G-code
programming macros.

SupaScan result data is saved to
maching variable blocks and in .csv
format on the DPL-1

Key features and
benefits:

= Analyses result data and populates
machine vanables

Stores result data in _csv format

Generates all necessary G-code
programiming macros

136 (5.35)

Dimansions given in mm (in)

Principal application

Transmission type
Probes per system

Compatible probes
Size
Weight
uss
Connectivity Ethernet
Display

Supply voltage

Supply current

Power consumption
Inputfoutput protection
Connector

Power on

Certification

Sysiem storage
Mounting

IP rating

Humidity
Cooling
Operating temperature

gl
- ——
- : -‘-H-‘:-H-_:‘-""-—-._
=

. )
E |
S
& Il
“ | |

196 (7.72 : I

44 (1.73)

Data processing unit forming part of the SupaScan system
Hard-vared

COne

OSP&D

196 mmx 136 mmx44 mm (7.72 nx 535 mx1.73 n)
(without DIN rail mounting and brackets)

1185g (41.Baz2)

3xUSB20:1=USB3.0

2 x GbE LAN ports

1 = HOMI: 1 x VGA

24V =10%

AmA@12V23mAB 24V

12 W typical (duning normal operation)

Revarze voltage, over current, over voltage prolechion
2-pin Phoenix conneclor

Autoon

CE, FCC

128 GB colhd-state dnive

DIN =il mounting. Alternative mounting using screws
IPX3

BS EN 60529-1982+A2 2013 (IEC 60529:19B5+A11982+ A2:2013)
Maximum 90% RH at +40 *C

Fanless

+5 °C to +55 °C (+41 °F to +131 °F)

For further information and the best possible applicaton and performance support, contact Renishaw or visit

www.renishaw.com/supascan

www.renishaw.com
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DPU-2

Optional (controller-dependent)
data processing unit used with the
Productivity+™ Scanning Suite,
mounted in the machine tool
controller cabinet.

Hosts programming and data
analysis software such as the
Productivity+™ CNC plug-in,
associated toolkits and
stand-alone cycles.

Key features and
benefits:

= Hosts Productivity+™ Scanning
Suite software

= Powerful processing and data
analysis capabulity

* Hemoves processing load from the
machine tool controller

s fior CNG maching tools

148 4 (5.B4)

Demansions givan in mm {in)

Principal application
Transmission type
Probes per sysiem
Compatible probes
Size

Weight
usse
Connectivity Ethernet
Display
Supply voltage
Supply current

Power consumption

Inputfoutput protection
Connector

Power on

Certification

System storage
Mounting

IP rating

Humidity
Cooling
Dperating temperature

apply innovation™

| N ¥ = i - - i
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200 (7.87, -l ¥
54.7 (2.15)

Data processing unit for Produchivity+™ CNC plug-in and associated application loolkils

Hard-wired

One

OSPE0

200 mm x 148 4 mm = 547 mm (78T in x 5845 inx 2.15 in)
(without DIN rail mounting and brackets)
1800 g (63.49 oz)

3xUSB20:1 xUSB30

2 x GbE LAN ports

1 = HDMI: 1 x VGA

24V £10%

AmA & 12V, 23mA @ 24V

17 W typical (during normal operation)

Reverse voltage, over current, over voltage protection

2-pin Phoenix connector

Autc-on

CE. FCC

128 GB =olid-state dnve

DIN ail mounting. Alternative mounting using screws.

IP3X

BS EN 60529:1992+A2:2013 (IEC 60520-1980+A1:1999+A2:2013)
Mastimum 93% RH at +40 °C

Fanless

| 45 °C 1o 455 °C (+41 °F 1o +131 *F)

For further information and the best possible applicaton and performance support, contact Renishaw or visit
www.renishaw.com/scanningsuite

www.renishaw.com
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Optical probe, receiver and interface
performance envelopes

Optical probe, receiver and interface
combinations are available for virtually

any application. Renishaw recommends
‘line-of-sight’ installation within a tested
range. A range of up to 8 melers is possible
depending on the system selected.

Renishaw works closely with machine toal
builders to ensure installations are optimised
for all factory fitted systems, providing the
end user with reliable systems that work to
known standards.

For retrofit installations, expenenced
Renishaw engineers ensure that the
system operation is optimised according to
application requirements.

Probe range

(42
. 360
&
"z 4
Transmit and
receive envelope

Plan view showing 360° vision envelope and
example of positioning options for recenvers

Receiver range

Opbical syslems are
configured so that the
probe and interface
envelopes overlap.

Renishaw optical probes have 360°
transmission envelopes that resemble
iwregular torus shapes.

RENISHAW,<

apply innovation™

Two alternative
positioning examples
with overlapping
fields of view.

Cperating — standard power

Switch-on / swilch-off

- Operating — low power

Note

When operating under standard
power mode full measuring distance
can be achieved, whereas when
operating under switch-on / switch-
off and low power modes the

probe and interface need to be in
close proximity.

The plots on pages 212 to 214
illustrate the performance data for
every combination of Renishaw
optical probe, recever and interface.

o
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Optical receiver and interface
performance envelopes

Renishaw optical probes have a 360° transmission envelope over the ranges shown below.

The probe and optical receivers may deviate from the optical centre line, provided opposing light cones always
overlap, with transmitters and receivers in each other's field of view (line-of-sight).

Reflective surfaces within the machine may affect the transmission range.

Build-up of debris around the probe or receiver may have a detnmental effect on transmission performance.
We recommend that debris is removed as often as necessary to maintain optimum transmission performance.

©40 optical performance envelopes

T

e
OMP40-2 &g e

Ly

1@3)
288

3108

A8 a5t
aftang 28 g 43

Bi1ad) B(tad)

I switch-on / switch-off

] Orerating - standard power mode
EE=S Overating — low power mode
- Operating — ultra low power mode

Tyoecal piot at 420 °C (+88 )
360" tranemizsion eround probe &xis inm {6
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060 optical performance envelopes
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OTS performance envelope

{Modulated transmission) OML2
g OME-2T

[ Switch-on / switch-off
E Operating — standard power mode
m Operating — low power mode

(Modulated transmission) . =

“r

45"

e

Typecal piot at =20 °C (+68 °F)
Teremis=ion arcund probe mdsin m (f)
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RMI-QE

71.2 (2.80)

RENISHAWE

apply innovation™

40.5 (1.59)

A combined transmitter, receiver and
interface unit that enables ndvidual
radio turn on and operation of up

to four separate Renishaw radio
probes. This permits numerous
combinations of radio probes and/
or radio tool setters to be used

on the same machine tool. It is
designed to be mounted anywhere
within the machine’s working
envelope, resulting in a quick and
simple installation. Unlike the optical
transmission systems, line-of-sight
between the probe and receiver is
not necessary.

Use of the RMI-QE with multiple
Renishaw radio probes is ideal for
ratrofitting to existing machines,

264(02
258 (02

Dimensions ghven in

5)

3

mim (in)

Key features and
benefits:

Up to four probes combined with
one interface and receiver unit

Globally available 2 4 GHz
frequency band — comphant with
radio regulations in all

major markets

Operaling range

Frequency-hopping spread Weight

spectrum (FHSS) transmission

% T |

Supply voltage
Supply current

Negligible interference from other
radio sources means consistent
and reliable performance

e
Speciication

Principal application
Transmission type

Radio approval regions
Probes per system

Compatible probes

Configurable M-code input

Output signal

Multiple Renishaw radio probes utput signa

will co-exast within the widest

machining environment

Robust, long range

communications make BMI-QE

ideal for larger machines Input/output protection
Diagnostic LEDs _
Cable Specification
{to:machine Lenath
controf)
Mounting
_Sealing

L 2

Operating temperature

]

30 {1.18)

B354.5 (215

2020118) |

All machining centres, 5-axis machines, twin spindle machines and vertical turret lathes
Frequency-hopping spread spectrum (FHSS) mdio

Radic frequency 2400 MHz 1o 2483.5 MHz

UK, EU, EFTA, Japan and USA (China axempt)

For details aboul other regions, contact Renishaw

Radic M-code on = up to four

Spinv'shank switch on = up to four

Component seting/mspection: RMP24-micro, AMP40, BMP40M, RMP400, RMPE0, RMPEOM
and AMPB00

Lathe inspecton: RLP40 and RLP40H

Tool satting: ATS

Up ta 15 m (49.2 ft)

RMI-GE incluthng 8 m (26.2 ft) of cable = 627 g (22.12 oz)

RMI-QE including 15 m (49.2 fi) of cable = 1047 g (36.23 oz)

12 Vdc to 30 Vde

500 mA peak, < 200 mA typical lrom 12V 1o 30 V

FPulsed or level

Probe Status 1, Low Battery, Error

Voltage-iree sohd-state relay (SSR) outputs, configurable normally open or normally closed.
Probe Status 2a

5V izolated driven output, invertible.

Probe Status 2b

Power supply voltage driven output, invertible.

Electronically prc!écled inputs. Dutpute protected by over current protection circuit.
Start, low battery, probe status, error, signal condiion and P1, P2, F3, P4 system status.
6.1 mm (0.24 0}, 16-core screened cable, each core 28 AWG.

8m (262 ft) and 15 m (492 #) standard lengths.

Optional 30 m (98 4 #f) and 50 m (164.0 #) cable assemblies are al=o availzble.

Flush mounting. Sub mounting or direciional mounting are also possible with optional mounting
brackets (available separstsly).

IPX8, BS EN 60529:1992+A2-2013 (IEC 60529:13809+A1:1900+A2:201 3)

' +5°C 1o +55 °C (+41 "F 1o +131 *F)

———i—

?kmﬁa:hmtnﬁs
7 e,

P

= ysd
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Radio receiver and interface
performance envelopes

Recommended for applications where line-of-sight between probe and receiver are not possible, various
combinations of radio probes and receivers/interfaces are possible to suit virtually any application and are
particularly suited to large machines. Tested and specified to a range of 15 metres. greater ranges may be
achieved depending on mounting within the machine working environment and reflective surfaces within it
Renishaw works closely with machine tool builders to ensure installations are optimised for all factory fitted
systems, providing the end user with warranted and reliable systems that work to known standards.

Similarly for retrofit installations, experienced Renishaw engineers ensure that the system operation is optimised
according to application requirements.

All Renishaw radio systems use FHSS transmission technology to ensure protection from extemal interference
from other devices operating in the same environmant.

Ramishaw radio
mecenvers have
o recener envelopes
. that resemble

cyhndncal shapes

Renichaw workpiece probes have
transmizsion envelopes that resemble
spherical shapes

Radio probes and receivers are installed so that their envelopes overlap dunng operation.

Renishaw radio probes have a 3607 transmisston envelope over the ranges shown. The plots on page 219
illustrate the performance data for every combination of Renishaw radio probe, receiver and interface.

218  Probing systems for CNG machine tools
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©40 and 960 radio performance envelope

165

10 (23
a0t
FT o “:5 (48)
[ ] Operating and switch-on / switch-off
Typical plot af +20 *C (+88 *F)
Transmission rangs in m ()
RTS radio performance envelope
-
&
RMI-GE
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1@ {3d)
o
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- E | e
ATS SIDEVIEW ——
Typical plot at +20 °C (+68 7
: Opemtng and switch-on / switch-off ijpslsm ange inim {I’e}FjI
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Mi 8-4

Interface for processing the probe
signal from a hard-wired kinematic
probe and converting it 1o the
correct format for connection to a
controller's probe input.

The M| 8-4 can also be connected
to the 4-wire Fanuc automatic
measurement input (XAE, ZAE).
Four signals are required from the
control to determine which of the
four outputs should generate the
probe's signal.

Key features and
benefits:

= ©M-code controlled switch between
inspection probe and ool setting
probe output

Diagnostic LEDs indicate

axis movement
Proven and relable design

Smple, quick installation

Compatible with standard
kinematic probes

RENISHAW,&

apply innovation™

93 (3.66)

T, T, T, W T 1

80 (3.15)

% % 8 885 5

F ¥ 4 B B

PROBE INTERFACE
MBS oo (5

80 (3.15)

0

I

RENISHAW
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[

Z- g

=

D WENGI0NG Qe In mm (in)

Principal application

Transmission type
Probes per system
Compatible probes
Supply voltage
Supply current
Output signal

Inputioutput protection
Diagnostic LEDs
Mounting

Operating temperature

Tansmission interlace for hard-wired workpiece inspection and tool satting probes which
conveys and procasses signals between a probe and the CNC machine controller,

Hard-wired

Two

LP2 and vanants, TS27A and TS34
15 Vidc to 30 Vide

B0 mA maximum (each XAE/ZAE outpul connection will add to the supply currant) |

Probe Status

Opto-coupled totem-pole’ transistor output, configurable normally high or normally low.

Configurable as TTL compatible

Four Selectable Axis Outputs

Totem-pole’ transistor outputs

Supply protected by fuse

Probe status, axis movement (£+, Z-, X-, X+)
DIN rail mounting or dual lock pads.

07°C to+50 °C (+32 "F to +122 °F)

For further information and the best possible application and performance support, contact Renishaw or visit

www.renishaw.com/mig-4
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HSI

A hard-wired transmission interface.
which conveys and processes
signals between a probe and the ’ 1 e
machine tool controller. The HS is W B 134 (5.28)
compatible with Renishaw's | I B —— X
hard-wired range of inspection and -
tool setting probes. Units are DIN | == :
rail mounted and feature an ‘easy = o o 5 '
fit' location mechanism. The HSI = | | = l d
features an ‘inhibit’ mode allowing g ! ’_ .| P~ { L1
the probe to be powered off when | Heh Tt i hi HIAN &
not in use. | Lt Ii ! | ::'I,i. !|I| |
_ (11 I'
fosasinaar nanonoosoncen ]
l_. - - - - .
= I ]
Dimensions grvan in mim (i)
Principal application The HSIl processes signals from the MP250 with RENGAGE™ technology or standard
l(ey features and hard-wired probes and converts them into machine outputs, which are then transmitted o
benefits: the machine tool controlier
N Transmission type Hard-wired |
= Simple, quick installation . Probes per aystem One
4 Compatible M 7R
= Compatible with the MP250 high prabes FEN0 LES, TRFTH i AP |
accuracy strain gauge probe with Supply voliage 12 Vde 1o 30 Vde |
“E N(;.ﬂl’“ ™ Im.j"“.)l(lw and ’ Sﬂm currant A0mA @ 12 ‘l‘, 2imA @ 24V |
standard kinematic ) Output signal Probe Status
hard-wired probes " ) Voltage-free solid-state relay (SSR) output. configurable normally open or
| normally closed
Proven and reliable design Inputioutpul protection Supply protecled by resettable fuse
Outputs protected by over current protection crrcuit
Diagnostic LEDs Error, status and probe type
Connechon provided for remote device (LED or buzzer).
Mounting DIN rail mounting. Alternative mounting using screws.
Operating temperature +5 "'f._: to +_55 ‘E_.‘. (+41 *F to +131 *F)

For further information and the best possible application and performance support, contact Renishaw or visit
www.renishaw.com'hsi
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HSI-C

A hard-wired transmission interface 107.0 (421} 22.6(0.89)
that conveys and processes signals = = >
between the inspection probe and F
the CNC machine controller. — i —
Different probe operating 4 / |
configurations can be selected by a 1 | =] -
switch on the interface. = = ey = I
- = Gl ‘E R
The HSI-C interface unit is I £ || # . 3 '{ {> T
compatible with the MP250 Fyafef §Eotes 7RIS ilipe
high-accuracy strain gauge probe — i iy z i o i 1333 i 'j §
with RENGAGE™ technology and 8 : : ¥ f ik v ||
standard kinematic = FUNEY | BN | MR ”'.-! 3 -
hard-wired probes. = _i; ”; i’i ;’,:, Py v |l
b g 28 1
Units are DIN rail mounted and '1!1:351' E?QE“; if“:f - 'ﬂ."i', |
feature an ‘easy fit' location . H ' s E R
mechanism. The HSI-C features an . i P
‘inhibit' mode allowing the probe to be HEE TEe tiw | = 2
powered off when not in use. e 153 H :
A I_ 2
‘ 113.6 (4.47)
l(ey features and Demansions given in mm (in)
benefits:
= Simple, quick installation
« Compatible with the MP250 Pﬁ applin:m The HSI-C processes signals from the MP250 with RENGAGE™ tachnology or standard
A - hard-wired probes and converts them into voltage-free solid-etate relay (SSR) outputs,
:::: ;;;lr:r;? f‘lr:||::,({:::;];m;l;n::; which are then transmitted to the machine tool controller. .
i B ; Transmission type Hard-wired |
hard-wired probes Probes per system One _
Compatible probes . MP250, LP2, APC, TS27R and HPGA |
Enables the user to select a Supply voltage 12 Ve to 30 Vdc |
surtable level of immunity to false Supply current . 110 mA @ 12 Vde, 80 mA & 24 Vde |
inggenng for the connected probe, Output signal Vaoltage-tree SSA output, normally open or normally closed
R Dy nachene Inputioutput protection SSH output is protected by an electric circuit which limits the current to 60 mA.
wvibrahons or accelerations Power input is protected by & 140 mA resettable fuse.
Rssponds o a Config override Diagnostic LEDs ERROR, STATUS, PROBE TYPE and PROBE CONFIG.
input that switches I!TIE probe to the Connection prowided for remote dewvice (LED or buzzer)
highest level of immunity to false Mounting | DIN rail . |
triggenng when either Operating temperature +5 °C to +55 *C {+41 *F 1o +131 °F)

manoeLvrng ko a measure
position at high speed, or when
measuring with ‘heavy’ styl at
high speed

For further information and the best possible application and performance support, contact Henishaw or visit
www.renishaw.com/hsi-c
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FS1i and FS2i

The F51i and F52) are female sockets, usad
for holding LP2 probes.

The F51i can be radially adjusted by =4~ for
aligning the square stylus tip on the probe to
the machine axes, whereas the FS2i is used in
fixed applications that do not

require adjustment.

Powered from a 12 V 1o 30 V supply, they
contain an integrated interface which converts
the probe’s signal into a voltage-free solid-
state relay (SSR) output for transmission to the
machine tool controlier.

With the built-in interface and compact

size, thase sockets aliminate the need for a
separate interface within the control cabinet,
simplifying installation.

LPE extension bars can be used with these sockets

to allow access to restricted features and are
available in a range of lengths

Key features and
benefits:

= Simple nstallabon

= Can be used n conjunchon with
LPE extension bars to provide

access to restnicted leatures

= (Gan be customised to meet the
customer's indnadual requirements

= Elrminate requirement for
separate interface

270 Probing systems for GNC maching fools
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@ 26 (1.02)

Dimensions given in mm (in)

Principal application

Transmission type

Compatible probes

Compatible interface

Cable ' Specification
Length

IP Rating

Supply voliage

Supply current

Output signal

Inputfoutput protection

Supply protection

Operating temperature

\
N
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455 (1.79)

45(0.18)

J

— l

& 24.75 (0.97)

FSii

45.5(1.79)

4.5(0.18)

@ 24.75 (0.87)
o

FS2i

| Socket with integral interface used to hold LP2 range of probes.

Hard-wired trangmission

LP2, LP2H, LP2DD and LP2HDD

N/A (integrated interface)

34 .35 mm (0.01 in}, 4-core screened cable, each core 7 = 0.2 mm
10 m (32.8 i)

| IPX8

12 Vdec te 30 Vde

18 mA nominal, 25 mA maximum
Vollage-free sohd-state relay (SSR) cutput

SSH output is protected by a circuit which limits the current 1o 60 mA.

| Power mput is protected by a 140 mA reseftable fuse.

Short circuit protected output. The imterface must be powered from a suitably

fused supply.

+10 °C to +40 *C (+50 °F 1o +104 °F)

For further information and the best possible application and performance support, contact Remshaw or visit

www.renishaw.com/ip2

www.renishaw.com
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NCi-6

An interface used with NC4 non-contact tool
setting systems, which processes their signals and
converts them into voltage-free solid-state relay
(SSR) outputs for transmission to the machine

tool contraller. The NGi-B features various flexible
modes of operation, including a dual measurement
mode, designed to optimise measurement cycle

]" 134 (5.28)

15 ]

S pEmpm 2o

time and efiminate false triggers. 1 1 T S |

* Tool Set Mode 1 (TSM1) — The tool is measured § : 00| = % i -NC"_‘" : : S - d

as it enters the beam (light to dark). i 100! B l%‘-‘-.'-}"-f'fl'{ 334 f) R Rk ] '|
@ i1 N = TS LRI

= Tool Set Mode 2 (TSM2) — The tool is measured
as it enters and exits the beam (dark to light).
This method reduces cycle time and provides
improved repeatability in wet or very wet conditions.

* Where both modes are supported, the decision to use
TSM1 or TSM2 is typically based on M-code availability
and measurement conditions (for example, in wet conditions,
TSM2 is recommended).

Key features and Principal appﬂnﬁon The NCi-6 processes mmk from the NC4 or NC4+ Blue and converts them
- D into & voltage-free solid-state relay (SSR) output, which is transmitied to the
benefits: l l | machine tool controller
= DIN rail mounted within the " . Supply voltage . 11 Vdc to 30 Vde.
machine tool controller cabinet : : Supply current NC4 or NCd+ Blue connected: 120 mA @ 12V, TO0mA @ 24V

Qutput signal ' Two voltage-free solid-state relay (SSR) sutpuls configurable normally open

Alternative two screw
mounting arangement

S5H output for easy
user coriguration

Diagnostic LEDs indicate
system status

Drip rejection mode eliminates
false tnggers

[
-

L

| S

|

For further nformation and the best possible
Renishaw or wvisit wensrenishaw.comined
+ ¢

4

Dimensions

Auxiliary relay

Supply protection

Inputioutput protection

ﬁﬁponne time
Diagnostic LEDs

[ e pe ey

' Mounting

Temperature limit

(pulse width can be 20 ms or 100 ms)

an air blast solencid or auxiliary item.

.The syetem electronics will detect when the laser beam ig biocked within QIHS.

Hugh -speeﬂ-it;{'ﬂ b.r-l-.ﬂ-ai;;age detection mode.

the beam.
DN rail. Alternative mounting using screws. |

Storage -25 °C 1o 70 °C (=13 °F 10 158 °F).

or normally closed, one of which can be configured level, ascillating or pulsed

Aualary relay for gkip shanng with a spindle probe system or controlling the
transmitter separately from the receiver. May alternatively be used to operate

0.5 A resettable fuse. Reset by -rer'nwm-n power and cause of fault,
then re-powenng.
S5A cutputs protected by 50 mA reseftable fuses.

Ainaliary relay oulput protected by a 200 mA resettable fuse.
Reset by removing power and cause of fault, then re-powering.

Beam status, lalch mode, high-speed tool breakage detection mode, auxihary
relay, Tool Set Maode 1, Tool Set Mode 2, pulse width.

Measurement modes — Tool Set Mode 1.
—Tool Set Mode 2.
Latch mode - for profile checlang and cuting edge checking.
Dinp rejection mode — rejects random drops of coolant R&lling through

Cperating 5 °C 10 55-°C (41 *F o 131 °F).

TI'esmu.‘.l to > 1 million on/off cycles. |

. Compact size 13;1- mim x m%fs mim 345 mim 15;_2;‘_’; i x 42—‘1 inx 1.36 inj. |
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TSI 2 and TSI 2-C

The TSI 2 and TSI 2-C interfaces
process signals between the HPFRA
and HPPA tool setting arms and the
machine tool controlier.

The TSI 2 interface 1s designed to
be used with all standard +24 Vdc
operated controllers, for example
Fanuc and Siemens.

| I‘ 134 (5.28)
L

1]“ A
AR

88 (1 86)
45 (1,38)
1

For controllers that do not operate
from standard +24 Vdc power
supplies (for example Okuma and
HAAS) the TSI 2-C should be used
instead, This features configurable
solid-state relay (SSR) outputs that
are easily integrated into all

non +24 V controllers

|

Dimenions given in mm (in)

Key features ﬂnd Principal application The TSI 2 and TSI 2-C interfaces process signals betweean the HPRA and HPPA tool satling
benefits: arms and the machine tool controller
i = kg (T
= DIN rail mounted within the :ﬂﬂhf 057 (Foe)
machine tool controller cabinet xetoson s DIN rail preferred; ahernatively M4 screw (x 2)
VO connector type 25-way D-sub
‘Easy fit' location mechanism Inputs Opto isolated probe inhibit command, 15 Vde 10 30 Vide
Output ¥
SSR output for easy user P ﬂame hw: iDéAHfI Voltage-free SSRs for probe status, arm
configuration (TSI 2-C only) ol S o
Four-wire VD probe option
Probe wibration hilter (for example, Fanuc automatc Four internally pulled down active high mputs, NA
reduces false triggers length measuremeant input four OCT active high outpuls i
caused by machine vibration XAE, ZAE)
Power supply  Vollage 24 Vdc
e Current 500 mA
Environment IP rating IP20, BS EN 60529-1902+A2-2013
Sto
S ~25 *C 1o +70 °C (~13 °F to +158 °F)
temperature
I
Operating +5°C 10 +55 °C (+41 °F t0 +131 °F)
temperature |

For further information and the best possible application and performance support, contact Benishaw or visit
www.renishaw.com’hparms

wwwrenishawecom 2931
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TSI 3 and TSI 3-C

The TSI 3and TSI 3-C
interfaces process signals
between the motorised HPMA
and HPGA tool setting arms
and the machine tool controfler.

The TSI 3 interface 1s designed
to be used with all standard
+24 Vdc operated controllers, for
example Fanuc and Siemens.
For controllers that do not
operate from standard +24 \Vdc
power supplies (for example
Okuma and HAAS) the TSI 3-C
should be used instead.

This features configurable solid-
state relay (3SR) outputs that
are easily integrated into all

non +24 V controllers,

= 134 (528}
BN € ‘

98 (3.86)
a5 (1.38)

Varnant

Principal application Input and output interfacing between the HPMA and HPGA arms and the host CNC controller
Key features and Weight =02k (7 oz)
benefits: Mounting DIN rail preferred; allernativaly M4 screw (x 2)
WO connector type 25-way D-sub, 4-40 UNC (x 2)
* DIN rail mounted within the Inputs | Opto isolated drive commands and probe inhibit command, 15 Vdc to 30 Vde
machine tool controller cabinet Dutput OCT active high for AROD, Voltage-frees S5Rs for probe status, arm
‘Easy fit’ location mechanism | MRO and X+, X-, Z+, Z- ready and arm stowed
Four-wire VO probe oplion
S5R output for Sy {for example, Fanuc automatic Four internally pulled down active high inputs, -
configuration (TSI 3-C only) length measurement input XAE, four OCT active high outputs
ZAE)
Probe wibration hilter reduces !
) . Power supply  Vollage 24 Vde
false Inggers caused by . rocquismial
machine vibration J Current |3A
Environment IP rating IP20, BS EN 60520:1092+A2:2013
SHompe _25°C 10.+70 °C (=13 °F to +158 °F)
temperatlure
el 45°C 10 +55 °C (+41 *F to +131 °F)
temperature

Foxr turther informahon and the best
possible applicaton and performance
support, contact Renishaw of visit
wwwaLrenishaw. 5
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TSI 3-X

Tha TS| 3-X interface processes
signals between the HPMA-X
tool setting arm and the
machine tool controller. The TSI
3-X interface has the combined
output functionality of TS| 3 and
TSl 3-C and is designed to be
used with all controllers.

A new motor drive provides a
smooth controlled motion for
large arms. Four diagnostic
LEDs on the TSI 3-X display the
status of the arm, the probe and
the drive commands, along with
any operational issues.

Key features and
benefits:

* Four diagnostic LEDs indicate
system status

= Closed-loop circuit control which
enables tuned motion control and

rapid collision detection

= Four-wire compatibility for
mndependent stylus deflechions
along probe X/7Y

For turther information and the best
possible application and pedormance
support, contact Renishaw or visit
www_renishaw.com/hparms
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o . 134 (5.28)

€Z ‘

a5 (1.38)

| e

 Spaciticston
Principal application
Weight

Mounting

Status reporting

VO connector type
Inputs
Output

Four-wire V0 probe option
{for example, Fanuc automalc

length measurement input XAE,

ZAE)

Power supply  Voltage

requirement Current

Environment IP rating
Storage
tempemature
Operating
jerng:rcmturt

Input and output interfacing between the HPMA-X arm and the host CNC controlier

=02 kg (7 oz)
DIN rail preferred; alternatively M4 screw (x 2)
Four LEDs to identify command status, arm posibon, probe status and arm status

| 25-way D-sub

Opto isolated drive commands and probe inhibit command, 15 Vde to 30 Vde

Voltage free SSHs for probe status, arm ready and arm stowed

Four internally pulled down active high inputs, four OCT active high ocutpuls

24 Vde
3 A maximum

| IFTED. BSEN 50529.19’92::--&2 2013 IIEC @529.‘1?&91-&1:19991-&220133

-257°C to +70 °C (-13 °F to +158 °F)

+5°C 1o +55 °C (+41 “F o +131 °F)

www.renishaw.com
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Importance of styli Options and accessories

Successful measuring performance is highly dependent on the ability of the Renishaw offers the widest range of stylus types and accessories to suit wirtually all of your applications,

probe’s stylus to access a feature and then maintain accuracy at the point of All componenis, including styfi balls, are available in a range of matenals. Grade 5 balls are used as standard, with
contact At Renishaw we have used our expertise in probe and stylus design to grade 3 balls available on request. For information on ball grades, refer to the Precision styli brochure

develop a comprehensive range of machine tool styli to offer you the greatest (Renishaw part no. H-1000-3304).

possible precision.

Remember — the stylus is the first link with the workpiece, so it is vital that it

delivers the greatest possible accuracy at the point of contact. Stralght St}'il

The simplest and most frequently used type of stylus.
Straight shouldered and tapered stems are available.
Styli with tapered stems offer better ngidity when the
workpiece is easily accessible. Stylus balls are made
from ruby, silicon nitride, zirconia, ceramic or tungsten
g 2 carbwde. Holders and stems are available in a ran
Guide to best Prﬂ‘:t“:e of matenals — titanium, tungsten carbide, stam]esge
Metrology performance can easily be compromised Avoid too many or different thread connections steel, ceramic and carbon fibre.
if you use a stylus with poor ball roundness, poor ball
location, bad thread fit or a compromised design that
allows excessive bending during measurement

Use the lowest possible number of Main application:
separate components For simple features with which direct contact can

be made
) . : S Take advantage of the benefits offered by silicon
= Always use styli that are as short and stable nitride balls when scanning al S .
as possible Star Sfyll
Use the largest possible balls .
With long styli components, ensure that they have i Multi-tip stylus configurations with rigidly mounted
the required stability L s ball ek e e Rl i styli. Balls are made from ruby, silicon nitride or
i s jﬂ? f::h' s ol f-tru::m s = zirconia. You can also configure your own star styli
Check that the styli you use have no delects, s WEAVEHPEIR. 3 . it A using stylus centres to mount up to five
surface ol the workpiece are scarcely recorded wilh styli components
particularly on the thread and the seating area large balls, which pr =
This will ensure that the mount is very secure R e ; Main application:
y . : : . For suriaces and holes with which direct contact can
Gheck that the probe component is firmly altached
: 5, ’ Styh should always be ahigned at nght-angles, o be made. This configuration offers flexibility, enabling
Replace worn styli as close to a nght angle as possible, to the planes the tip to make contact with different features without
being measured. For angled measunng planes changing the stylus.
Are your components thermally stable? Bear in and angled bores, angled cubes and knuckles are
mind the ambient conditions. available to ensure that styli are accurately ahgned
When putting together stylus configurations, Ensure that the measurng force and dynamics sist Disc S'[’Y"

refer to the permilted masses as specified by the the stylus components eri:u small ball styh with a These styli are ‘sections’ of highly spherical balls and
sensor manufacturer shm stem, you should reduce these values are available in various diameters and thicknesses.
when necessary Mounted on a threaded spigot, the discs are made
from steel, ceramic or ruby. Full rotational adjustment
and the ability to add a centre stylus are features of

S—
' a

s the range, making them particularly flexible and easy
to use

Main application:

Used to probe undercuts and grooves within bores,
which may be maccessible to star styli. Probing with
the 'sphencal edge’ of a simple disc is effechively the
same as probing on or aboul the equator of a large
stylus ball. However, only a small area of this ball
surface is available for contact, therefore the thinner
discs reguire angular alignment in order to ensure
correct contact with the feature being probed.
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Swivel styli

This is a clamping mechanism that can be used to adjust styli to
the required angle.

Main application:

For angled surtaces and angled holes, this configuration gives
flexibility, enabling you to make contact with different features
without changing the stylus.

Cylinder styli

Cylinder styli are made from tungsten carbide, ruby or ceramic.

Main application:

For measuring sheet metal, pressed components and thin
workpieces when proper contact cannot be guaranteed with ball
styli. In addition, various threaded features can be probed and the
centres of tapped holes located. Ball-ended cylinder styli allow
full daturning and probing in X, Y and Z directions, thus allowing
surface inspection to be performed.

Ceramic hemispherical styli

The large effective ball diameter and minimal wesght of
hemispherical styli offer operational advantages over conventional
styli configurations.

Main application:

For measuring deep features and bores. Suitable also for contact
with rough surfaces, as the roughness is mechanically filtered out
by the large diameter surface.

Accessories

Useful for adapting probe components more precisely to specific
measuring tasks. Renishaw offers an extremely wide range of
accessories, which are fully covered in our catalogue. For details,
refer to the Styli and accessones technical specification {Remishaw
part no. H-1000-3200).

Bodies and cubes
Use in combination to create specific styli configurations.

Knuckles

The angular alignment of the probe component for making vertical
contact with angled workpiece surfaces or angled holes.

240  Probing systems for CNG machine tools
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Custom solutions - machine tool

The Custom Products team has been established at our UK
headgqguarters for over 35 years and offers engineering and
applications advice along with a tallored design services for
bespoke machine Tool products, enabling you to achieve
the best possible control over your

manufacturing processes.

Our highly experienced team can support you with
machine surveys, product recommendations, concept
designs, all the way through to one-off or low-volume
production with short lead times.

L& Renishaw’s expedited
delivery made our
customer happy enough
to request a quote for
two additional arms.

| have lost track of

how many times the
product has materialised
seemingly out of thin air
to meet our needs. It is
and always will be my
pleasure to work

with Renishaw.

CNC EngineeringInc  § 9
(USA)

Our services include:

= Design and manufactunng
solutions based on Henishaw's
knowledge and expenence in
product apphcabons worldwide

Machine surveys to help design
the best solution for your
individual requirements

Easy integration of Renishaw's
Machine Tool Products anto
your machine.

Best apphcaton of standard
and custom products on
customers' machines

Cost and delivery times
mimimised as standard parts are
used where possible.

Every Renishaw custom product is
hand-buili to the same high levels

of quality as our standard product
range and is backed by our unmvalled
global sales and support network.

For further information and e Best + = -
possible application and performance
support, contact Henishaw or visit
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