I —
JENOPTIK

HOMMEL-ETAMIC

@KBAJ’I UTET

www.qualitet.su |




———m—

JENOPTIK

HOMMEL-ETAMIC W5

Mo6wrbHbIM NPYBOP ANs N3MEPEHU
LLIEPOXOBATOCTM MOBEPXHOCTU

lpocToTa UCMONb30BaHWMS W HAOEXHOCTb
M3MEPEHUI LUEpOXOBaTOCTM. HOBMHKA B [AaHHOM
knacce - HOMMEL-ETAMIC W5, ¢ npocTbim ynpaene-
HVeMm, yoobeH 1 HadexXeH Npy 3MEPEHNsIX B LIEXOBbIX
YCRoBuUsIX.

Mpnbop KOHTPONMPYeT BCe OCHOBHbIE Mapa-
METPbI LUEPOXOBATOCTU W MPOBEPSIET COOTBETCTBME
nokasarteneit pgonyckam. Pesynbratel MoryT ObiTb
COXpaHeHbl B Npubope v Aarnee oLeHeHb! Mpy NOMOLLY
MO TURBO DATAWIN.

W5 moxeT 6bITb mogkmveH K 6ecnpoBogHo-
My npuHTepy P5 nocpenctsom Bluetooth, 4to nosso-
nuT Bam nerko v BbICTPO NonyumTh pesynbrathl n3me-
PEHWI B NEYATHOM BUAE.

MpenmyLiectesa W5

MpocToTa 1 yoo6eTBo

®yHKUMOHANbHEI  Au3aiH  obecneuvMBaeT  MPEBOCXOAHYIO
NPOCTOTY UCNONb30BaHNs — NpUBop yaobHO 1 HadexHo pacrno-
naraeTtcs B Ballen pyke B Mpouecce u3mepeHwn. LiseTHow
auecnnei ¢ rpacdudecknm MHTEPdENCOM AenaeT NpoLecc n3me-
PEHWIA NPOCTLIM U MOHATHBLIM.

ABTOHOMHOCTb 1 OTCYTCTBME NPOBOLOB

Bonee 800 n3mepeHuin Ha ogHom 3apskeHHon BGatapee obecne-
YMBAKOT BaLLly CMOCOBGHOCTL M3MEPSiTh Aaxe NPU 04eHb YacTOM
ucnonb3oBaHun npubopa. Ecnm Bam HyxHO pacnevaratb
pesynkTaThbl, TO Bbl MOXETE JIErkO CAenaTb 3TO MpW NMOMOLLM
pgononHutensHoro 6ecnposoaHoro Bluetooth-npuHTtepa.

Bornbwon o6bem namaTn

5 n3mepuTenbHbIX NPOrpaMm C HACTPOMKaMuM WU3MEPEHUn U
10000 pesynsTaTtoB U3MEPEHUNA XpaHAaTCs B npubope.
USB-uHTepdeiic  no3BonsieT  CUHXPOHM3UPOBAaTb  AaHHblE
BbICTPO M HagexHO ¢ nomMoLubto K.

OueHka nonagaHus B 4onycka ogHUM B3rnsigom
LiBeTHOe oTOGpaxeHne AaHHbIX M3MEPEHWIA B 3aBUCUMOCTN OT
[ZIOMYCKOB NMO3BOMSIET OLEHUTL Pe3ysbTaThl O4HWUM B3rSA0M.

lNogceeTka 061acTn U3MEPEHNI

Mpo3payHbiil KOXYX Lyna B COMETAHWUM C MOLCBETKON M3Mepu-
TenbHOW obnacTu obecneyumBaeT TOYHOE BM3yaribHOE Pacnono-
XeHue Lyna.

OpaviH pasbem s pasnuyHbiX QYHKLNA

CnoxHo owmnbuntbest — Bce Heobxoaumble (OYHKLUMM OOCTYMHbI
npw nogxntoyeHum k ogHomy USB noprty:

* 3apsiaka Gatapew Unu NoaKntoYeHne NOCTOSIHHOMO NUTaHUS

» USB nogkntoyerue k MK gns nepegaym napameTpoB U AaHHbIX
npodcpuns

* BHelwHee ynpaBneHue npy NOMOLLM HOXHOTO NepeksyaTenst
* OuctaHumoHHoe ynpasnexue npu nomowin TURBO DATAWIN
expert

hommel
etamic ws



Mpv nomowym onumoHansHoro MO TURBO DATAWIN basic pe3ynsratbl ©3MepeHuin MoryT

ObITb NepenaHbl B Tabnuuy Excel Ha MK ans ganbHeiiwein 06paboTku 1 AOKYMEHTUPOBAHMS.

TURBO DATAWIN expert —npodeccuoHansHoe N0
ONS OLEHKM pe3ynbTaToB U3MEPEHUI

TURBO DATAWIN expert — onuuoHanbHoe nporpaMmHoe obecrneveHne ans nporpaMmmmpo-
BaHWs M KOHTpons napameTpoB. [laHHoe MO uMeeT NpoCcTyio NOLLAroByk CUCTEMY MEHIO, HTO
no3BsonseT nerko pabortatk ¢ nporpammoii. TURBO DATAWIN expert o6ecneynBaeT BO3MOX-
HOCTb yaaneHHoro koHTpons W5. MapameTpbl aBTOMaTMyeckn nepeaatoTcs B KOMMbIOTEP.

3artem aunarpamMmmbl npodwlneﬁ N U3MEpPEHHbIE 3Ha4YEeHUA MOryT ObITb COXpaHeHblI.

TexHunyeckme xapakTepucTukm

Knacc TouHocTn no DIN 4772
M3mepuTenbHbIn Anana3oH/paspeLueHne

Lyn

EavHuubl namepexnin
OnuHa TpaccmpoBaHus

OnuHa TpaccupoBaHnus no ISO/JIS
Otceuka wara (ISOMJIS)

Kon-Bo y4acTkoB oLeHKu

PunbTp

CKOpOCTb TPaccnpoBaHus
WHTepBan mexay Toukamu

WN3mepsiemMble napameTpbi:
DIN EN ISO 4287
DIN EN ISO 13565
DIN EN 10049

HOMMEL-ETAMIC

KonuuyectBo namepenuii Ha oauH 3apsag
akkymynsaTopa, Tun 6atapem

Bpewms 3apsagku 6atapen

BcTpoeHHas namsTb

Paboyas Temnepartypa
Bec

WHTepdencol
MutaHue

1
320Mkm (-210/+110)/5HMm

MHOYKTUBHBIV OMOPHbIA, 2MKkM/90°,
nameputensHoe ycunue npubn. 0,7 mN
Mkm/mKatonm (Ha BelGop)

17,5 Mm

1,5/4,8/15 mm

0,25/0,8/ 2,5 mm

BblbMpaemas 1-5

®a3soBbIn hunbTp Npoduns (Faycc) cornacHo
DIN EN ISO 11562; connbTp cornacHo 1ISO
13565-1; Ls cpunbTp cornacHo DIN EN ISO
3274; I'py6bin dpuneTp MNaycca no 1ISO 16610-
31

0,15/0,5/ 1,0 mm/cek | Bo3BpaT 3 MM/cek
MwuH. 0,5mkm (9600 Touek npu Lt=4,8mm)

Ra, Rz, Rmax(Rt), Rq, RSm, RRmr(c), RSK
Rk, Rpk, Rvk, Mr1, Mr2, A1, A2
RPc

VO (o6bem yaepxumBaemoro macna)

800 umknoB, NMTUN-UOHHas GaTapes

4 vaca

5 nsmepuTtenbHbix NporpaMmm, oddnanH
xpaHeHune makc.100 npodwunen, makc. 10000
N3MepeHun

+5+40C

270r

USB, Bluetooth
100-264 V

CraHpgapTtHas komnnektaums W5

* W5

* llyn ans koHTpons wepoxosatoctn T1E
* 3apsgHoe yCTponCTBO

* BcTpoeHHas nuTuid-noHHas 6atapes

» USB kabenb

* Koxyx wyna

* [puama ans maneix getanen

+ 3aBopcko cepTudmKaT kanmbpoBKu

* MHCTpyKums

* Kelic ons nepeHoCcKn 1 XxpaHeHus

—_—

JENOPTIK

TURBO DATAWIN basic
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TURBO DATAWIN expert
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CucTema noaceeTKy 06n1acT M3MepeHus

BecrniposopgHo Bluetooth npuHTep P5
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HOMMEL-ETAMIC W10 - mobile roughness measurement




Transverse probing

«  90° tilting of the probe for measurements in grooves
and incisions or between collars

«  Probing of the surface transversely to the traverse direc-

tion without complex conversion

Overhead measurement

«  Measurement of small workpieces in overhead position

- Contact to the workpiece is made by precisely polished
shafts on the bottom side of the traverse unit

Mobile measurement on small shafts
«  Support prism for shafts from 10 mm diameter
«  Reliable centering of the roughness probe on the shaft

Integrated height adjustment

- Extendable tripod legs for adjusting the traverse unit to
the height of small workpieces

«  Easily adaptable to the desired measuring position

Perpendicular measurement

«  3-point support on the back side of the traverse unit

«  Secure positioning when measuring perpendicular
surfaces

Height measuring stand HS300 (optional)

Turns the mobile W10 into a stationary measuring

configuration

For precise positioning of the roughness probe on the

workpiece surface

Height adjustment range 300 mm

Tilting device +180°

Integrated V groove

For reception of small shafts
directly on the basic unit
Allows for stable and mobile
measurements in connection
with the tripod legs

Integrated rest and barrel jack

Secure storage of the traverse
unit

Protection of the probe
Continuous operational
readiness of the traverse

unit thanks to the automatic
battery charging function

Traverse unit LV17

.

.

Easy changing of the probes
Precise positioning on the
workpiece via support prism
Transparent probe protection
with measurement position
lighting (patented)
Cable-free with Bluetooth®

wireless technology
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Context sensitive operation via touchscreen

« 8 measuring programs

«  Function keys for the 4 basic functions

+  Evaluation of all common roughness parameters

«  Extensive possibilities for tolerance evaluation

«  Fast and comfortable input of additional data via
touchscreen

«  Clear display of the measurement results

«  Results display: parameters, profile view, interactive
Abott curve, extensive statistics functions

Integrated roughness standard

«  Exchangeable roughness standard, safely stored in the
W10 basic unit

« Immediate verification of the measuring device on site

«  Stable measurement configuration

« 1 measuring program specifically for the verification of
the measuring device with predefined nominal values

«  For reliable measurement results - anytime and
anywhere

Integrated thermal printer

«  For documentation of the measurement results in situ

« ,Easy Paper Loading” function

«  Printing of measurement results with tolerance eva-
luation, profiles, Abott curve, additional information,
statistics

-
.
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Measurement and evaluation in Online mode

Optional evaluation software EVOVIS mobile

«  Specifically for operation with portable measuring devices

«  Online mode: the W10 is connected to the PC and operated directly via the
software

«  Offline mode: parameters and profile data stored in the W10 are transferred
to the PC/software for further evaluation

« Individual test plan creation

«  Wizard for selecting the measuring conditions

« Over 90 roughness and waviness parameters in accordance with EN ISO 4287
as well as other ISO and national standards (ASME, DIN, JIS, Motif, etc.)

« Open design of the print log

+  Electronic archiving of logs with PDF printout and automatic save function



Mobile - battery-supplied, with
cable-free traverse unit, for flexible
day-to-day use

Simple - modern, intuitive operation

via touchscreen

Complete - measurement of all
common roughness parameters
according to international standards

Clear - results display with tolerance

evaluation, surface profiles

Practical - integrated printer for
documentation of the measurement
results on the spot

Reliable - immediate verification of
the W10 via the integrated rough-
ness standard

Convenient - integrated barrel jack
for traverse unit LV17

Versatile - transverse probing, over-
head measurement or on perpendi-

cular surfaces

hom mel

etamic wro

Scope of delivery
HOMMEL-ETAMIC W10
Art. 1006 5263

« W10 basic unit

«  Traverse unit LV17

*  Roughness probe T1E

- Probe protection

«  Support prism for small shafts
(from @ 10 mm)

«  USB cable

- Line adapter 90-240 V

+  Roughness standard

«  Allen wrench

«  Factory calibration certificate

- Datasheet roughness standard

«  Operating instructions

+  Case

Measurement range

320 pm (-210/+110 pm)

Probe

Inductive skid probe T1E 2 um/90°

Measurement display

pm/pinch selectable

Max. traverse length

17.5 mm

Traverse length according to 1SO/IS

1.5/4.8/15mm

Traverse length according to MOTIF

0.64/3.2/16 mm

Cut-off

0.08/0.25/0.8/2.5mm

Individual traverse lengths

1 -5 selectable

Filter

EN 1SO 11562: Gaussian filter

EN 1SO 16610-21: Gaussian filter

EN 1SO 13565-1: Filter for Rk parameters
EN 1SO 3274: As filter

Traverse speed vt

0.1570.57 1 mm/s; return 3 mm/s

Data point interval

Min. 0.5 pm (9600 points when It = 4.8 mm)

Parameters EN ISO 4287

Ra, Rz, Rmax, Rt, Rg, RSm, Rp, Ry, Rg, Rsk, Rku, Rdc, Rdg,
RzISO, Rmr, Rmr(c), C(Rmr), Pt, Pz, Pa

Parameters EN 1SO 13565-1, -2

Rk. Rpk, Rvk, Mr1, Mr2, A1, A2, Rpk*, Rvk*

Parameters MOTIF 1SO 12085

R, AR, Rx, CR, CL, Nr, CF

Parameters ASMB46 Rpm
Parameters JIS B601 (2001) Rz-JIS
Parameters EN 10049 RPc
Parameters Daimler MBN 31007 R3z

Battery (basic unit)

Lithium-ion battery,
800 measuring cycles (without printout, traverse length 4.8 mm)

Measuring programs

7 measuring programs, 1 measuring program for verification

Data memory

2000 measuring data records/parameters, 500 profile data records

Interfaces

USB, Bluetooth® technology

Dimensions (L x W x H), weight
Basic unit W10
Traverse unit LV17

Integrated printer

Printing method

224x226 x 70 mm, 980 g
151 x50 x 55 mm, 275 g

Static thermal print lines

Paper/printing width

57 +0.5 mm /48 mm

Paper roll

@=31mm

Resolution

8 points/mm, 384 points/line

Print functions

Measuring conditions, parameters, roughness profile, Abott
curve, statistics
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HOMMEL-ETAMIC W20

Mobile measurement with skidless probing system

e Complete - mobile measurement
of all common roughness, waviness
and profile parameters with skidless
probing system

e Automatic - motorized probe
lowering for automatic positioning
and lifting of the probe tip from the
surface of the workpiece

» Mobile - integrated battery for
operation without external power

supply

* Informative - display of parame-
ters, profile view, Abott curve and
statistics data

e [Easy - convenient operation via
touchscreen with context sensitive
function keys

» Practical - integrated printer for
immediate documentation of the
measurement results

* Reliable - immediate verification of
the measuring device via the inte-
grated roughness standard
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Traverse unit waveline™ 20 for precision

roughness and waviness measurements

- Integrated start button for one-handed user control

«  High-precision linear guide for precise straightness and wavi-
ness measurements

«  Variable measurement speed

«  Measurement in all positions (also overhead)

«  Wide range of skidless probes for various applications

Motorized probe lowering

«  Automatic positioning of the probe tip on the workpiece sur-
face and setting of the preselected measuring range

«  Protection from accidental damage thanks to automatic lifting

of the probe at the end of the measurement

Context sensitive operation via touchscreen

« 8 measuring programs

«  Function keys for the 4 basic functions

+  Evaluation of all common roughness, waviness and profile
parameters

+  Extensive possibilities for tolerance evaluation

«  Fast and comfortable input of additional data via touchscreen

«  Clear display of the measurement results: parameters, profile
view, interactive Abott curve, extensive statistics functions

waveline™ 20 measuring station

«  Turns the mobile W20 into a complete, stationary
measuring station

«  Granite plate with T groove, 400 x 280 mm

+  Height adjustment range 300 mm

«  Tilting device +45°

« Measuring table and additional accessories are available

as an option

JENOPTIK | Industrial Metrology
JENOPTK Industrial Metrology Germany GmbH | Alte Tuttlinger StraRe 20
78056 VS-Schwenningen | Germany | Phone +49 7720 602-0 | Fax +49 7720 602-123

E-Mail: info-de.im@jenoptik.com | www.jenoptik.com/metrology

Copyright © JENOPTIK Industrial Metrology Germany GmbH. Subject to change without notice.
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OMNTUYECKME CUCTEMBI | JIASEPHAA OBPABOTKA; OEPABOTKA MATEPVAJIOB | MPOMbILTEHHAA METPOJIOT A
PELLEHWA NO TPAOUKY | CUCTEMbI TPAXAHCKO OBOPOHbI
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HOMMEL-ETAMICT8000 / C8000

CTauMoHapHoe M3MepeHMe LLEepPOXOBATOCTM U KOHTYpPaA
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TOYHOCTb — Hal 6usHecC



npOMbILU}'IeH HaA METPOJIornA

Balw HageXxHbI napTHep B chepe
NPOMbILLIEHHON METPOJIOTrNM

Hommel-Etamic AaBnseTcsa nogpasgeneHnem Jenoptik
Group, cneumnann3npyoLLmMMca Ha NPOMBbILLIEHHOW
meTponorun. Hommel-Etamic sBnaeTca ogHum 13
NVAEPOB NO NPOU3BOANUTCTBY M MOCTaBKe BbICOKOTOYHbIX
CMCTEM KOHTAaKTHOFO 1 6€CKOHaKTHOIO M3MepPEeHHs.
Mpov3BofcTBEHHAnA NMHElKa BKOYaeT B ceba
NPOMbILLJIEHHbIE PeLUeHNA A/1A BbINOHEHWA LWWNPOKOro
creKkTpa u3mepuTenbHbIX 3afay, Hanprumep: KOHTPOb
nosepxHocTen, Gopm 1 onpeneneHme pasmepHbIxX
[LONYCKOB - Ha BCeX CTaAUAX MPON3BOACTBEHHOIO
npoLiecca, a TakXke Ha CTaaumM OKOHYaTebHOM
NPOBEPKM UMW B U3MEPUTENbHON NabopaTopun.
Kpome Toro, Mbl npeanaraem WMPOKNUIA CNEKTP

YCIYT MO KOHCYNIbTUPOBaHMIO, 06yYeHNIo, a TaKKe
3aKJ/loYyaem KOHTPaKTbl Ha JONTOCPOYHOE TEXHUYECKOe

obcnyxnBaHne o6opynoBaHus.

Hommel-Etamic. TouHOCTb - Haw 6u3Hec!

OTnnyHoe pelueHmne NobblX N3MePUTENbHbIX 3a4au
Lnpoknia BbIGOp Npoaykumm. Hala nponsBoacTBeHHas
NNHeNKa BKJloYaeT B ceb6A yCTaHOBKM ANA U3MepeHns
LLEPOXOBATOCTU (BKOYAA N3MepeHMe Tonorpadum
NMOBEPXHOCTU) 1 KOHTYPA, a TakXKe KOMIMJIeKCHble
CUCTEMbI 3MEPEHUSA LLIEPOXOBATOCTM 1 KOHTYpa. Bce
OHW JOCTYMHbI C U3MEPUTENbHBIMY YCTaHOBKaMU B
KOMIM/IeKTe CO LynamMu B aBTOHOMHOM U1 BCTDOEHHOM

NCNOJIHEHWNN.

Haww cncTembl € npeflycTaHOBKOW NCMONb3YOTCA

[ BbIMOJIHEHUS GONbLUMHCTBA CTaHAAPTHBIX
n3MepuTenbHbIX 3aaauy. Mpu pewexHnmn 3apay
HeCTaHAAPTHBIX M3MePeHN JOCTYNEH WMPOKUIA
aCCOPTUMEHT JOMNONHUTENbHbIX MPUOGOPOB,
No3BOJIALNX NPOU3BECTU NHANBUAYASIbHYIO HACTPOWKY

CUCTEMDI AN1A KaXX40ro KOHKPETHOro cjiiy4vas.

Kpome TOrO, Mbl MOXEM MPEANOXNUTb USMEPUTEJIbHbIE
YCTaHOBKU, NpOM3BEeLEHHDbIE Ha 3aKa3 C y4eTOM

KOHKpEeTHbIX TpeboBaHWIi 3aKa3umka.

l/IsmepeH ne lwepoxoBaTtocTu

/3mepeHue KOHTYypa



etamic rsooo
YHuBepcanbHoe nsmepeHue
LLEPOXOBATOCTN N KOHTYPA
Mopgenb M3mepuTenbHasa 3agava KpaTkoe onucaHue CrpaHuua
T8000 R M3mepeHne wepoxoBaToCTu; OCTYMNHA STa ycTaHOBKa OT/IMYHO NOAXOAUT ANA 4/5
MoanduKaumua ana usmepeHus N3MepeHni LIePOXOBaTOCTH B LUIMPOKOM
Tonorpadunm NoBepPXHOCTU. Anana3oHe npumeHeHus. Pa3nuyHble
KOHOUrypaLmm B 3aBUCUMOCTA OT Paboumx
TpeboBaHUA.
Mopgenb MoxHO MoanduumMpoBaTb Ana
OCYLLECTBIIEHNA U3MEPEHNUI KOHTYpPa.
C8000 M3mepeHne reomeTpum KOHTYpa N3mepeHue, oLeHKa N GUKCMPOBaHME AaHHbIX 6/7
T8000 C NMOBEPXHOCTH. C MOMOLLbO OMTUMAJIbHO HACTPOEHHbIX
N3MepUTeNbHbIX YCTaHOBOK. MNoaxoanT ans
nN3MepeHna NapameTpoB reoMeTprmn KOHTYpa
B LUMPOKOM [iMana3oHe C MakCUManbHoW
TOYHOCTbIO.
T8000 RC YHuBepcanbHas Mogenb Ansa nsmepeHnsa | ismepeHue WepoxoBaToCT! U KOHTYpa 8/9
LIEePOXOBATOCTM U KOHTYpa. OTAENbHO APYr OT ApYra; He TpebyeT
KoMneKcHoM TpaHcpopmaLmn.
T8000 SC M3mepeHye WwepoxoBaToCTN 1 KOHTYpa N3mepeHue LepoxoBaTOCTN KPUBOSIMHENHBIX 10/11
3a OZIVH NMPOXOA LWyna. noBepxHocTel. BcTpoeHHas crctema
onpeaesieHNs LWepoxoBaToCTN MO N3mepAemMoMy
KOHTYPY.
nanoscan BblcokoTOYHOE n3MepeHne MakcmmanbHaa TOYHOCTb 1 yRo6CcTBO Npu 12/13

LLIePOXOBATOCTY 1 KOHTYpa 3a OAVH

npoxop wyna.

I/IsmepeHme LLIEPOXOBATOCTU N KOHTYPa 3a OANH Npoxoa

OAHOBPEMEHHOM N3MEPEHNN LLEPOXOBATOCTU N

KOHTYpPa.

I/IsmepeHme LLIEPOXOBATOCTU U KOHTYpPa C MOMOLblO
CBerTOHHOI;I ONTUKOMEXaHNYeCKoro aatymka
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YHMBepcan bHblE CNCTEMbI N3MEPEHNA

LLIEPOXOBATOCTI

Mogenu cepun T8000 R Ha 6a3e MK paspaboTaHbi

[NA BbIMOSIHEHUA CaMbIX CJIOXKHbIX 3a4ay B 06nactum
npodeccnoHanbHOro N3MepeHUs LEPOXOBATOCTY.
OHWM COOTBETCTBYIOT MEXAYHAPOAHbIM CTaHAAPTaM
N NCMONb3YIOTCA B MPOV3BOACTBEHHOM NpoLecce u

M3MepuTeNibHbIX TabopaTopusx.

KoHCTpyKLMs No3BONsET CO3/1aBaTb pPasinyHble
KOHbUrypaLmm nsMmepuTesibHbIX CMCTEM 1 obecneyrBaeT
BO3MO>KHOCTb MOJEepPHM3aLMy CUCTEMbI A1l NPOBEAEHMs
KOHTYPHbIX U3MEPEHNIA, B TOM Yncie Tonorpadum

MOBEPXHOCTU.

[penmywiectsa

* BbICOKOTOYHbIV Mpoduib TpaccMpoBaHuA ANA
n3MepeHna Tonorpadum NOBEPXHOCTM

+ MOZYJIbHaA KOHCTPYKLNKA

+ OLLeHOYHbI MoAaynb Ha 6a3e MK

« fayccos ¢punbTp ISO/TS 16610-31

+ BOMJIOLLEHNE NePeioBbIX JOCTUXKEHWN

ABTOMPOMBbILWIEHHOCTN

Mopens HOMMEL-ETAMIC T8000 R120-400
CO CTaHAAPTHOW NaHenblo ynpasneHusa wavecontrol™ n
n3mepuTtesibHbiM ctonukom MT1 XYO

AOCTYMNHbI MO CrneunasibHOMY 3aKasy.

KpaTkuin 063op

HOMMEL-ETAMIC T8000 R

* pacyeT CTaHZaPTHbIX MapaMeTpPoB Npoduns,
LLIepOX0BaTOCTUN 1 BOJIHUCTOCTY (6onee 90)

 ANViHa TpaccmpoBaHuA ot 120 go 200 mm npwr

N3MEPEHNN LLEPOXOBATOCTU N BOTHUCTOCTU

6narogapa No3nLUMOHHON TOYHOCTU LUTOKA NPUBOAA

NOAXOAUT AJA BbIMONHEHUS N3MEPEHMSA Ha CIIOMKHbIX

yyacTKax

* YHUBEpPCasbHbIV JaTYMK M3MEPEHNA LIEPOXOBATOCTM C
3aMeHsIeMbIMMU LYY MOBbIMU KOHCOMAMM ANA Pa3fINYHbIX
N3MepPUTESIbHbIX 3aAau 1 creundryecknx HazHaveHun

* YCTONUYMBAA U KECTKas N3MepUTeNbHas KOJIOHHA

C 2NIeKTPOMNPUBOAOM A1l aBTOMATUYECKOTO

NO3MUNOHNPOBaHNA AaTulKa

HenpepbiBHOE YCOBEPLUEHCTBOBAHME NPOrPaMmMHOro
obecneyeHna C y4eTOM HOBbIX CTaHAAPTOB U UX
M3MEHEeHUN

* OPYXeCTBEHHbIV NHTepdenc NporpaMMHOro
obecneyeHna, MHANBMAYaNbHbIE U3MepUTENIbHbIE

nporpammbl N HarnAgHaA onepaunMoHHaA CTPYKTYpPa




Yron noBopoTa AatumKa - 8o 90° gnAa nsmepeHns HA3KNX

NMOBEPXHOCTEN 1M MOBEPXHOCTEN MeXAY GpnaHLamu.
MoBEPXHOCTb CKaHUPYETCA NEPNEHANKYNAPHO

HanpasJieHVI0 TPACCUPOBaHNA.

Hatumk LLIepOoxXoBaTOCTM NOACOEANHAETCA K LUTOKY

NpYBOAA UM HEMOCPEACTBEHHO Mo NPYBOAOM. OTO
rapaHTMpyeT MakCMMasbHYyt MrMOKOCTb U3MepeHusa nNpu

BbIMOJIHEHNN LUMPOKOro CNeKkTpa 3adau.

HOMMEL-ETAMIC T8000 R

XapaKTepucTnKku

+ GyHKLMOHanbHOCTb THMa YIY, NnoBOpOTHOE YCTPONCTBO
C 3N1eKTPONpUBOAOM, MporpaMmHoe obecreyeHune ana
yny

« cepTUPULMpPOBaHHbIN HTepdeinc qs-STAT® (AQDEF)

* NOBOPOTHOE N3MepeHMe: MOBOPOTHbIV NPUBOA
A5 U3MepPeHNs LIepoXoBaToOCT Mo nepudepun,
COOTBETCTBYIOLLEE MPOrpammHoe obecrneyeHre

* U3MepeHve Tonorpadrm NOBEPXHOCTU:
MOTOPW30BaHHbI CTOMVMK C LLAroBbIM ABUratenem no
ocn Y, nporpammHoe obecneyeHne HOMMEL MAP ana
oTo6paxkeHua 1 oueHkn 3D napameTpoB

* MOANPUKALNOHHDBIN KOMMNNEKT ANA U3MEPEHNA KOHTYpa

+ [aTUYMK LLIEPOXOBATOCTM U LLyNOBbIe KOHCONW ANA
BbIMOSIHEHUA PA3/INYHBIX 3a4a4

» n3meputenbHbin ctonuk MT1 XY, MT1 XYO

« CTaHZapTHaA NaHenb ynpasneHua wavecontrol™

* UIHCTPYMeHTanbHbIN cton GTR

M3meputenbHbI frana3oH

MwuH1ManbHoe paspelleHmne

M3meputenbHblii Arana3oH/ropn3oHTanbHoe paspeLleHne
M3meputenbHaa KONOHHa BEPTUKANIbHOMO XoAa

[paHWTHaA NanTa

Mogundukaumsa cTaHuum rpaHuTHO nanTon 1000 x 500 Mm

Mogunoukaumsa cTaHLUN N3MEPUTENBHON KOTOHHOM 800 MM

Moandukauma cTaHLMM MOAYNeM AN U3MepPeHnsa KOHTYpa wavecontour™

CncTteMHble KOMMNOHEHTbI
* QHAINTUYECKUI KOMMbloTep ¢ nnockum TFT-gucnneem
19", useTHoM NpuHTep, CD/DVD-ROM, nporpammHoe

obecrneyeHne ONA OUEeHKN LepoxoBaToCTun

n3mepuTenbHas KonoHHa wavelift™ 400 ¢

SNEeKTpOonpmnBogOM 1 aBTOMATUYECKM LLLYNOM

npusog waveline™ 120 BbICOKOWN NMHENHOCTM XoAa

NMOBOPOTHOE yCTpOI7ICTBO AnA npueoda C Anana3oHOM

+45° nrMana3oH TOYHOW PerynmpoBKy WapHupa £5°

rpaHUTHas navTa ¢ T-o6pasHbiM nazom 10 Mm

komnnekT gatunka TKU 300/600, BkntovatoLwmin B cebs
4 WynoBble KOHCONM AJ1A BbIMOSHEHNA PA3INYHbIX

N3MEPUTESIbHbIX 3aa4y

AepXKaTenb AaTynKa AnA nsmepeHuna Tonorpa¢>|/||/|

nosepxHocTtn FHZ

KanmMobpOoBOYHbI 3TaNoH WwepoxoBaTocTy RNDH2

T8000 R120-400
ApTtukyn N2 1001 7062

+300 MKM nnun £600 MKM
ApTtukyn Ne 1001 7062
120 Mm/0,1 MKM

400 mm

780 x 500 mm

ApTtukyn N2 1003 6585
ApTtukyn N2 1003 6584
ApTtukyn N2 1004 3060



hommel
etamic csooo

KoMMNaKTHbIe 1 BbICOKOTOYHbIE CUCTEeMb
N3MepeHnAa KOHTypa

CraHumm ana nsmepeHnsa napameTpos KoHTypa C8000
npegnaraloT oNTUMasbHOe COOTHOLLIEHME LieHbl,
KayecTBa 1 npounssoauTenbHocTn. OHM pa3paboTaHbl
NCKOUYNTENBHO ANA BbINOSTHEHNA BbICOKOTOYHOIO

N3MepeHNA NapamMeTpoB reoOMeTpPUn KOHTYypa.

Cnctembl Ana n3mepeHus napameTpoB KOHTypa T8000
MOXXHO MOANPULMPOBATL ANA BbINONHEHNA U3MEPEHUNA
LIepoxoBaToCTn. [lo3TOMy OHM NpeacTaBnAlT cobon

OT/INYHOE BJIOXKEHME BalLNX CPencTs.

[penmyuwiecTBa

+ IHAVBYAYalbHble KOHOUIYypaLMmM HaCTPOEK N3MepPeHNA
B 3aBVICMMOCTU OT pa3mepa 13MepsaemMoro obbekTa u
XapaKkTepa BbIMOSHAEMOro n3mepeHuns

+ IHTEPAKTMBHOE YNpaBfieHNe N3MePUTENbHOW
YCTaHOBKOW

+ HEM3MEHHO BbICOKasA TOUHOCTb M3MepeHua bnaropapa
TOUHbIM LdPOBLIM AATUMKAM

« 5P HEKTUBHDIN aHANN3 JaHHbIX

+ 06paboTKa HeckonbKux Nnpodunen

HOMMEL-ETAMIC C8000

KpaTtkunin 0630p

HOMMEL-ETAMIC C8000 / T8000 C

* MEXaHN3NPOBaHHOE ONnyCKaHue Wwyrna n perynmpyeMbll?l
Anana3oH Xoaa

* aBTOMATUNYECKUN UMK M3MepeHnAa N aHanmsa AaHHbIX

¢ CMEHHbI€ LWYyNnoBbl€ KOHCONN ANA BbIMOJIHEHUA
Pa3nnyHbIX 3aa4

* KOMMaKTHaA N NPOYHaA KOHCTPYKUMA ONA MTPUMEHEHUA
yCTpOI?ICTBa Ha npoussoacTee nnn e I/I3Mep|/|Tean0I7l

nabopatopuu




HOMMEL-ETAMIC C8000

Mprmep NpUMeHeHWsA: N3MEPEHNE KPUBOLLNMHbIX

pannycoB KoJieH4aToro Bana.

HOMMEL-ETAMIC T8000 C200-400

BbICOKOTOUHOE KOHTYPHOE 3MepeHNe C LudpoBo

LWKanom no KoopauHatam X n Z.

HOMMEL-ETAMIC C8000 / T8000 C

XapaKkTepucTukm

« paboTta B pexxume YIY (onymsa), noBopoTHOE

YCTPOWCTBO C 3NIEKTPOMNPUBOLOM, NPOrPaMMHOe

obecneyeHure gna Yny

« cepTUdMLMpoBaHHbIN nHTepdenc gs-STAT' (AQDEF)

« CTaHAApPTHasA NaHenb ynpaeneHns wavecontrol™

* 3TaNIoH KoHTypa KN8

* UHCTPYMeHTanbHbIN cton GTR

CnucTemMHble KOMMNOHEHTDI

* QHANIMTUYECKNI KOMMbIOTEP C Nnockum TFT-gucnneem

19", useTHon npuHTep, CD/DVD-ROM, nporpammHoe

obecneyeHe AN KOHTYPHOIO N3MepeHns

« MOTOPU30BaHHas N3MepuTenbHas KonoHHa wavelift™

400

« npuBog waveline™ C120/C200 ¢ BbICOKOW IMHENHOCTbIO

xopaa

+ MOBOPOTHas onopa NpuBoga (4rnana3oH NnoBopoTa +45°)

. LlVId)pOBOI;I OaTUYMK KOHTYpPa, WynoBaA KOHCOJIb C

TBEPAOCMJIaBHbIM HAKOHEYHNKOM

* rpaHnTHaA NnuTa c T-obpasHbIM nasom 10 Mm

« U3MepuTenbHbir ctonuk MT1 XYO ansa 3akpenneHusa

06BbEKTOB (TaKkKe YCTPONCTBO AOCTYNHO 6e3 cTona)

+ Habop 3TaNoOHOB A5 KaNMBGPOBKU Nprbopa

C8000 digital, C8000 digiscan, | T8000 C120-400 | T8000 C200-400
Aptrkyn N2 10017065 | Aptukyn N 10050329 | Aptukyn N° 10017066 | Aptukyn N° 1003 6457
M3mepuTenbHbI ananasoH 60 MM 60/90 mm 60 mm 60 Mm
MuHuMmanbHoe paspelleHne 50 Hm 50 HM 50 Hm 50 Hm
MprHUMN BepTUKanbHOro umdposom umdposom undpoBon undposon

n3mepeHna

N3mepuTenbHbI grnanasoH/

ropu3oHTanbHoE paspelleHne

120 mm/0,1 MKM

120 mm/0,1 MKM

120 mm/0,1 MKM

120 mm/0,1 MKM

M3meputenbHaa KonoHHa 400 mm 400 mm 400 mm 400 mm
BEPTMKaNbHOro XoAa

[paHnTHaA nauTa 780 x 500 mm 780 x 500 mm 780 x 500 mm 1000 x 500 mm
MogundurKauma cTaHUUM rpaHUTHOW| ApTUKyn ApTukyn N ApTuKyn -

navuton 1000 x 500 mm N2 1003 6585 1003 6585 N2 1003 6585

Mopgundvkauma ctaHumm ApTukyn ApTurKyn ApTuKyn ApTukyn
n3mepuTenbHon KonoHHon 800 mm | N2 1003 6584 N2 1003 6584 N2 1003 6584 N2 1003 6584
Mopandurkauma ctaHumm mogynem | — - ApTuKyn ApTukyn

ANS 3MEPEHUA LIePOXOBATOCTM

Ne 1004 7700

Ne 1004 7699
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KOMOMHMPOBAHHbIE CUCTEMbI U3MEPEHUS
LLEPOXOBATOCTU U KOHTYPA

OnTrManbHaa KOHCTPYKLUUS, obbeaunHsaoLwan B cebe
[IB€ VI3MepuTeNbHblIe CUCTEMBI U MPOrPaMMUPyeMOe
ynpaesieHune, NpeacTaBnsieT cobomn oTanyHoe
pelueHne ana n3MepeHna LWepoxXoBaToCTN N KOHTYpa.
LLlepoxoBaTOCTb U KOHTYpP M3MEPAIOTCA ABYMS

OTAENIbHbIMU AaTUNKaMW.

LLITok npuBOfa TOYHO NO3ULMOHNPYET AATUNK
N3MEepPEHVA LepPOXOBATOCTU AaXKe NMPU CIIOKHbIX
N3MepUTesibHbIX 3adadax. [JaTunk nsmepeHns KoHTypa
NErko 3aMeHUTb; NPV HEOOXOAUMOCTI OH MOXKET
paboTaTb OAHOBPEMEHHO C fATUMKOM U3MEPEHUS

LiepoxoBaToCTu.

[NpenmyLwiecTsa

» YHMBEpCalibHaA cMcTeMa M3MepeHuns LepoxXoBaToCTn 1
KOHTYpa

* CM@HHble JaTYUKN CNCTeEMDbI

* UI3MEPEHNA LLIEePOXOBATOCTN MO BCEN AJINHE
TpaccnpoBaHnMA

¢ aBTOMaTn4eCKoe n3amepeHne BbiNONMHAETCA C MOMOLLbIO
MeXaHU3NPOBAHHOIO ONyCKaHMA U Nogbema LWyna

* KpenneHne gatymka WepoxoBaToCTu K WUTOKY NpuBoAa

nnn HenocpeacTBeHHO noa Nnpnuesoaom

Mopgenb HOMMEL-ETAMIC T8000 RC120-800
C N3MepUTENbHOWN KONOHHON 800 MM

1 CTaHZAPTHOW NMaHesblo yrpaBneHns
wavecontrol™, BocTynHbI Mo cneynanbHOMY

3aKasy.

KpaTkum 0630p

HOMMEL-ETAMIC T8000 RC

+ @ ANHDBIN NOJIb30BaTENIbCKUN MHTEPPENC ANs U3MEPEHUS
LLIEPOXOBATOCTUN N KOHTYpa

+ MOACYET CTAaHAAPTHBIX MAapameTpoB npoduns,
LLEPOXOBATOCTU U BONHUCTOCTU (6onee 90)

* BblUMC/IEHNE reOMETPUYECKUX 3HAYEHUI, TAKNX KaK
PaCCTOAHUA, YINbl N pagnycChbl

« OJINHA TpaccMpoBaHua 120 MM AnA n3mepeHns
LLIEPOXOBATOCTM, BOMHUCTOCTY U KOHTY P iR

+ aHaNM3 faHHbIX MO XapaKTepUCTMKaM -
LLIEPOXOBATOCTUN 1N KOHTYpa B eANHOM
npoTtokone

« [prBOA C BbICOKOW TOYHOCTbIO
NO3ULNOHMPOBAHNA 1 UndpoBON
M3MepUTENbHON LWKanon ana
LOCTUXKEHWA 6onee TOUHbIX
pe3ynbraToB

+ YCTONYMBAA U XKECTKaA U3MepuTenbHas
KOJTOHHA C 3N1eKTPONpPrBOAOM AN
ABTOMATUYECKOro NO3NLIMOHNPOBAHNA

wyna




Lndpposasn cnctema KOHTYPHOrO N3MepeHuns
wavecontour™ c usmepuTesibHbIM Xogom 60 Mm 1

undPOBbLIM AATUUKOM.

TOYHOE M3MepeHMe LWepPOXOBATOCTHM U LUNPOKMUIA BbIGOP

OaTYMNKOB ANA Pa3J/INYHbIX U3SMEPUTENIbHbIX 3adau.

HOMMEL-ETAMIC T8000 RC

XapaKTepucTuKku

« pabota B pexume YIY, NOBOpOTHOE YCTPOMCTBO C
3/71eKTPOMNpPUBOAOM, MPOrpaMMHoe obecneyeHme ana
yny

« cepTndrLMpOoBaHHbIN MHTepderc qs-STAT® (AQDEF)

* CneunanbHble XapakTepUCTUKM, COBMECTUMOCTb CO
ctaHgaptamu VDA n Janmnep

+ TOBOPOTHOE N3MEpPEHNE: MOBOPOTHbIN MPUBOL
ONA N3MePeHNA LLePOoXOBaTOCTM Mo nepudepun,
COOTBETCTBYHOLLEEe MPOorpaMmHoe obecrneyeHune

* 3MepeHme Tonorpadumn NOBEPXHOCTU:
MOTOPM30BaHHbIN CTONNK C LUAroBblM ABUraTenem no
ocu Y, nporpammHoe obecneyeHne HOMMEL MAP gns
oTobparkeHusA 1 oueHKn 3D napameTpoB

« CTaHZapTHaA naHesb ynpasneHua wavecontrol™

« 3TafIoH KOHTYpa KN8

* UHCTPYMeHTanbHbI cton GTR

M3meputenbHbIn gnanasoH

CncteMHble KOMMNOHEHTbI

* AHANUTUYECKI KOMMbioTep € nnockum TET-gucnneem
19", ueTHon npuHTep, CD/DVD-ROM, nporpammHoe
obecrneyeHve Ans N3MePeHNA LLEPOXOBATOCTM 1
KOHTYypa

* 3MepuTenbHaa KonoHHa wavelift™ 400/800 c
3NEeKTPONpPrBOLOM 1 aBTOMATMYECKMM LLYOM

« Mpueoa waveline™ 120/200 ¢ BbICOKOW JIMHENHOCTbIO
X0Aa

+ MOBOPOTHAs onopa ANA NPUBOAA, Anana3oH +45°,
[rana3oH TOYHOro NOBOpPOTa WapHMpa £5°

« FPaHUTHaA nauTa ¢ T-o6pasHbIM Nasom 10 Mm

« KoMnnekT gatumka TKU 300/600, BkNtoyatowwmii B ce6s 4
LLLYMOBbIE KOHCONM

« [epXkaTesnib JaTymKa Ana n3mMepeHuns Tonorpadum
noBepxHocTtu FHZ

* 3TaNIoH WwepoxoBaTocTi RNDH2

* LMbPOBOW KOHTYPHbIN Lyn wavecontour™ co LynoBoi
KOHCOMbIO

+ Habop 3TaNoHOB ANA KanMbpoBKU Npubopa

» 3mepuTenbHbir ctonuk MT1 XYO ana kpenneHua

06BbEKTOB

T8000 RC120-400
ApTukyn Ne 1001 7070

R: £300 MKM unu £600 mkm; C: 60 Mm

MuHMManbHoe pa3peLueHune

R: 1 HM mnm 2 Hm; C: 50 HM

M3mepuTenbHbI Anana3oH/ropnu3oHTanbHoe paspeLleHme

120 mm/0,1 MKM

l/I3lvnep|/|Teanaﬂ KOJIOHHa BEPTUKaA/IbHOIo Xxo4a

400 mm

[paHuTHaa nnnta

780 x 500 mm

MogandurKkaums CTaHUUN rPAHUTHOWN NMIUTON
1000 x 500 mm

ApTtukyn N2 1003 6585

MogundurKauma cTaHUUM N3MePUTESIbHOM KOJTOHHOM
800 mm

ApTtukyn N2 1003 6584
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OOHOBpPEMEHHOE N3MepPeHMe
LLIEPOXOBATOCTN U KOHTYPA

Mogenb T8000 SC BbINO/IHAET O4HOBPEMEHHOE
N3MepEeHNE LLEePOXOBATOCTI U KOHTYPA C MOMOLLbIO Liyna
BbICOKOIO pa3peLleHus.

leomeTpuyeckmne 3HaYeHUA 1 NapamMeTpbl
LIEePOXOBATOCTI U3MEPSAIOTCA 3a OAUH pabounii

LMKN. 3Ta cucTema npeasiaraeT UCKNoYnTeslbHoe
COOTHOLLEHWE LieHbl U MPOU3BOANTENBHOCTU U
npeacTaBiseT cobow peleHne, Nogo6Hoe KOTOPOMY Bbl
CMOXEeTe HalTUN TONIbKO B 6bonee CNoXHOW labopaTtopHOM

cncrTeme.

[penmyliecTsa

 ANanasoH N3MepeHna 6 Mm, NyULwnii B oTpacan
NMoKa3aTeJlb pa3peleHna - 6 HM

* BbICOKOE€ pa3pelleHne B npenesiax Bcero
N3MePUTESIbHOIO AMana3oHa

* perynmpyemoe nsmeputesnibHoe ycmnme

e MEXaHN3MPOBAHHOE OMNMyCKaHMe 1 nogbem LWyna anA
ABTOMaTN4YeCKOro UnKia nsmepeHunaA

¢ MOAYJIbHbl€ KOMIMOHEHTbI

HOMMEL-ETAMIC T8000 SC120-400

=

Ly

KpaTkuii 0630p

HOMMEL-ETAMIC T8000 SC

+ KOMMaKTHaA N3MepuTenbHas yCTaHOBKa AnA
MCMoJIb30BaHUA B MPOV3BOACTBEHHOM MpoLiecce nnu
n3mepuTesibHoM nabopatopun

* @NHanA c1ucTema ANa USMepPeHns LWepoxXoBaToCT 1
KOHTYpa

* 3MepPEeHNe LLIEePOXOBaTOCTN KPUBOMHENHbIX
NOBEPXHOCTEN

+ bnarofapsa WMPOKOMY U3MepPUTEIbHOMY AMana3oHy
yCTpaHeHa Heo6XoAMMOCTb MOAFOHKM M3MePUTENbHON
cucTemMbl nof paboyyto NOBEPXHOCTb 06beKTa

* MarHUTHBIN Kpenex Aep>kaTens LyrnoBON KOHCONM
Nno3BosiAeT GbICTPO 1 NErko NPOV3BECTUN ee 3aMeHy

* WMPOKMI GYHKLMOHaN MpOorpaMMHOro obecneyeHuns
AR U3MepeHNA NapameTpOoB LLEepPOXOBaTOCTU U

KOHTYpa



MarHuTHbIN Kpenex aepatens LWynoBOW KOHCONN

no3ssonder 6bICTp0 1 NEerko 3aMeHnUTb KOHCOJ1b ANA

Pa3INYHbIX U3SMEPUTEJIbHbBIX 3a4a4.

KoM6VHpOBaHHOE M3MepPEHME LWEPOXOBATOCTM U

KOHTYpa C MOMOLLbIO CMCTeMbl wavecontour™.

HOMMEL-ETAMIC T8000 SC

XapaKTepucTuKkin

+ pexxum paboTbl UMY, NOBOPOTHOE YCTPOMCTBO C
3/71eKTPONpPUBOAOM, MPOrpaMMHoe obecneyeHme ana
yny

« cepTudunympoBaHHbI nHTepdenc gs-STAT® (AQDEF)

* pasnnYyHbIe LYNOBble KOHCON N3MePEHUNA
LIepOXOBATOCTM U KOHTYPa A7A BbINOMHEHNA
crneumasnbHbIX N3MepUTeNbHbIX 3aAay

« CTaHAapTHaA NaHenb ynpasneHusa wavecontrol™

« 3TanoH KoHTypa KN8

* UHCTPYyMeHTanbHbI cton GTR

CncTtemHble KOMIMOHEHTbI

* QHANNTUYECKUI KOMMbloTep ¢ nnockum TFT-gucnneem
19", uBeTHoM NpuHTep, CD/DVD-ROM, nporpammHoe
obecneyeHve Ans N3MePEHUA LLEPOXOBATOCTM 1
KOHTYypa

+ MOTOPK30BaHHaA n3MepuTesibHan KooHHa wavelift™
400

« npueog waveline™ 120/200 ¢ IMHeNHOM cMcTemon
Mo3TanHoOro n3mMepeHunn

+ MOBOPOTHAA onopa Ansa NpuBoaa, AnanasoH +45°
AnanasoH TOYHOWN PErynMpoBKM WapHUpa £5°

« FpaHUTHaA NanTa ¢ T-o6pasHbiM nazom 10 mm

* WY CKaHMpPOBaHMA wavecontour™, LwynoBas KOHCOMb C
a/IMa3HbIM HaKOHEYHNKOM

+ 3TanoH wepoxoBatocTn RNDH2

« Habop 3TaNOHOB AJ1A KanMbpoBKK Npubopa

* n3mepuTenbHbin ctonuk MT1 XYO gna kpennexua

00BbEKTOB

T8000 SC120-400
ApTukyn Ne 1001 7074

M3meputenbHbI gruanasoH R+C: 6 Mm
MuHMManbHoe pa3pelueHune R+C: 6 HM
M3mepuTenbHbI Anana3oH/ropnsoHTanbHoe paspelueHne | 120 mm/0,1 MKm
M3mepuTenbHas KONOHHa BEPTMKaNbHOIO Xoa 400 mm
[paHuTHaA nanta 780 x 500 mm

MogaundurKkauma cTaHUUN rPaHUTHON NAUTON
1000 x 500 mm

ApTtukyn N2 1003 6585

MogaundurKaums cTaHUUN N3MEPUTENbHOWN KONIOHHOM
800 mm

ApTtukyn N2 1003 6584
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MakcrmanbHaa Npon3BoanTeNbHOCTb
npn ogHOBPEMEHHOM U3MepeHnn
LLIEPOXOBATOCTU N KOHTYpPa

Nanoscan 855 npeactaBnaeT co60i N3mMepuUTenbHYio KpaTKMVI O630p
CTaHUMIO 711 KOMOVHMPOBAHHOTO BbICOKOTOYHOTO H OM M EL_ ETAM | C nanoscan

N3MePEHNA LIEPOXOBATOCTN N KOHTYPa 3a O4NH
* CBEPXTOYHAA oNTUKOMEXaHNYeCKaA CTaHUNA

I/I3MepI/ITEJ'IbeIIh UMK, Micnonb3oBaHue eqUHOro
* YHBEpPCaJibHbl€ BO3MOXXHOCTU NMpUMeHeHNA

n3mepuTeNibHoro nprbopa obecneyrBaeT yHBEPCaNbHOCTb . . .
+ SPrOHOMMWYHbIN [U3aiH U3MEPUTENIbHON YCTaHOBKM

1 TOYHOCTb NPY BbINOSHEHUN IO6bIX U3MEPUTENbHbIX 3afau . .
+ LUMPOKUIA BbIGOP LLYNMOBbIX KOHCONEN

B 0671aCTVI MOBEPXHOCTHBIX U3MEPEHNIA, UTO MO3BONAET
+ IHHOBALVIOHHbIE TEXHOONN

COKOHOMUWTb BPEMs 1 3aTpaTbl. .
« MPOCTOW MeTOA KannbpoBKmu

* HOBbl€ BO3MOXXHOCTWU aHa/i3a AaHHbIX: ABYCTOPOHHEE

MpenmyLiecTsa

* JJIEKTPOHHAA CMCTEMa pPacno3HaBaHUA IJ.l,yI'IOBOIZ KOHCONN

MN3MepeHue KOHTYpa, 3MepeHne Tornorpadum

NMOBEPXHOCTN C 60nbWNM n3mepuTesibHbIM ANana3oHOM
* JNIEKTPOHHOE YCTpOVICTBO 3aWnTbl USMEPUTENIBHOTO

HaKOHeYHMKa

« 3/IEKTPOHHAA PEryimpoBKa N3mepuTenbHOro

ycunus

+ BbICOKOTOYHOE MO3ULMOHNPOBAHME LYyNOBOWA
KOHCONM

* BYCTOPOHHEE N3MEePEeHNE KOHTYpPa

HOMMEL-ETAMIC nanoscan 855
C NPO3pPayYyHoO KabrHKOW JOCTyneH
no crneymanbHOMyY 3aKasy

12
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MeTopn KannbpoBKu [ep»aTenb LWynoBon KOHCONN C [IByCTOpOHHEe n3mepeHne KoHTypa

[nA KannbpoBKM Bcel cuctembl TpebyeTcs 3/IEKTPOHHOW CMCTEMON pacrno3HaBaHUA LLlynoBasa KOHCONb C ABYCTOPOHHUM

TOJIbKO OjHa 3TaJIOHHaA cd)epa MarHuTHbIN Kpenex aepxxarend no3sonaeTr HaKOHEYHNKOM NMO3BOJIAET NPOBOAUTD
6bICTpO M NErko 3aMeHUTb LWynoByto n3mepeHma Co CKaHMpoBaHnem B obounx
KOHCO/J1b. HarnpasneHnAX.

HOMMEL-ETAMIC nanoscan

XapaKTepVICTI/IKI/I CncTtemHble KOMIMOHEHTbI

» cepTudunUMpPOoBaHHbIN HTepdenc qs-STAT® (AQDEF) *+ QHANINTUYECKUI KOMMbIOTEP C Nnockum TFT-gucnneem

* pasiNyHbIE LLYNOBble KOHCONN ANA U3MEPEHNSA 19", useTHon npuHTep, CD/DVD-ROM, nporpammHoe
LIEPOXOBATOCTUN N KOHTYpPa ANA BbIMOSHEHNA obecrneyeHvie 4nA N3MEPEHNA LLEPOXOBATOCTM 1
crneumasbHbIX U3MepPUTENbHbIX 3aAa4 KOHTypa

« 3TasIoH KoHTYpa KN8 « CTaHAAPTHaA NaHenb ynpaBneHusa wavecontrol™

+ Npo3payHan KabrHKa Ana 3alwnTbl OT BO3AENCTBUA * TPV LyNOBble€ KOHCONU C PyOVMHOBBIM LIAPUKOBbLIM
OKpyKatoLLen cpeppl HaKOHEYHVKOM UJIM alIMa3HbIM HaKOHEYHNKOM

+ 3TanoH wepoxosatocTn RNDH2

Bonee nogpobHyto nHbopmaumio ob 1ol « 3TafIoHHaA cdhepa
N3MePUTESIbHOM YCTaHOBKE MOKHO MOYYMnTb B » u3meputenbHbin ctonuk MT1 XYO agna kpenneHusa
oTaenbHon 6powwope “HOMMEL-ETAMIC nanoscan 855 netanen

M3mepeHye WepoxoBaToCTN U KOHTYPa C MaKCUMasbHOW
ToyHoCTbio (1003 5851)”.

nanoscan 855
ApTtukyn N2 1003 0472

M3meputenbHbIn gruanasoH R+C: 24 mm
MuvHmanbHoe pa3pelueHune R+C: 0,6 HM
M3mepuTenbHbI Arnana3oH/ropnsoHTanbHoe paspetieHue | 200 mm/0,01 MKm
MoTopu3oBaHHasA KOIOHHa BePTUKaNIbHOIo XoAa 550 mm

[paHuTHaa nnuta 850 x 600 mm

13 S
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YnobHoe n3mepeHmne Bcex

NapaMeTPOB LLIEPOXOBATOCTY

MporpammHbie o6ecneyenna TURBO WAVE n EVOVIS
COBMECTUMbI CO BCEMU Nprbopamu AA n3mepeHuns
LLIepPOXOBATOCTU 1 KOHTYpa 1 0611afaeT yHUBEPCaNbHbIM
nosb30BaTeNbCKUM nHTepdencom. MoaynbHas
CTPYKTypa No3BOJIAET MCMONb30BaTh NPOrpammMHoe
obecneyeHmne Npw BbIMOTHEHNIN KaK NPOCTbIX
MN3MepUTENbHbIX 33[ay, TaK 1 KOMIJIEKCHBIX U3MepPeHuIi C

ABTOMATNYECKUM LIMKNOM 06paboTKy AaHHbIX YMY.

NHTepaKTUBHBIN rpadpuryecKuii Nonb3oBaTebCKui
HTepdeiic NpefnaraeT pasnnyHble pelleHns no ¢opme
BbIBOJA laHHbIX Ha dKPaH 1 B neyvatb, obecneyrBaet

3 HEKTUBHOCTb PaboTbl C U3IMEPUTENBHBIMU
nporpaMmmamMm 1 BCeCTOPOHHWI aHann3 pe3ynbTaToB

M3MepeHni.

MporpammHoe o6ecneyerHna TURBO WAVE n EVOVIS
COBMECTMMbI C CaMbIM/ MOCNEAHUMMN MEXKAYHAPOLAHbIMMI

N rocyfgapCTBeHHbIMU CTaHAAPTaMWK.

MporpammHoe obecrneveHne
TURBO WAVE

+ IHTepaKTNBHOE yrpaBfieHre U3MepuTesIbHON
yCTaHOBKOW

* IHAUBUAYaNbHbIE 3MepPUTENbHbIE NPOrPamMmbl C
aBTOMATUYECKMM LIMKIIOM M3MepeHUs

« LUIMPOKME BO3MOXHOCTY MPOGUTBHOTO aHanm3a s
onpepaesneHna COOTHOLLEHUI KpUBbIX Npoduna n
MaTepuana, a TakxKe Ansa nposefeHus aHanmsa Qypbe

+ CBOOOHbIN AM3aliH paboyero okHa 1 ¢popmbl BbiBOAA
[aHHbIX Ha neyaTb

- 6onee 90 NapameTpOB LEPOXOBATOCTU 1 BOSIHUCTOCTHU
B COOTBETCTBUM CO cTaHAapToMm ISO 4287 v gpyrumm
cTaHgapTamu ISO 1 rocyaapcTBeHHbIMM CTaHAaPTaMu
(ASME, DIN, JIS, Motif n .4.)

« fayccoB ¢punbTp ISO/TS 16610-31 11 NOAVHOMHbIV
bUNbTP ANA KPUBONMHENHBIX MOBEPXHOCTEN

+ BO3MOXHOCTb MoAbUKaLUY 4151 BKITIOYEHUS
n3MepeHna GyHKLMOHASIbHbIX NapaMeTpoB
LOMMHaHTHoW BonHucToCcTM (VDA 2007) 1 napameTpoB
CKPYYEHHOCTU B COOTBETCTBMM CO CTaHAAPTOM
HOanmnepa
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Pu)g}n1el

aMIC rurBO WAVE

I3mepeHmne n oueHKa napameTpoB

KOHTYypa

MporpammHoe o6ecneuyeHre TURBO WAVE no3sonsiet
npoBecTn 3GPEKTUBHbIV aHaNN3 reoMeTPUYECKnx

XapaKTepuncTunk 00DbeKTa, TaKMX Kak pPaanycbl, PacCToOAHNA
nyrnbl. [ononHuTenbHble BO3MOXHOCTHN OT06pa)KeHI/Iﬂ
OTKJIOHEHUI ¢OpM NO3BONAKT NPOBECTN OeTanbHbI aHann3
pe3ynbTaTtoB U3MepPEeHUA, a, CiefoBaTeNibHO, MO3BOJIAKOT

AaTb TOYHOE 3aK/o4YeHE O KayeCTBe Npon3BogCTBEHHOIO

npouecca.

ToUHeNLNA METOA U3MEPEHNA MPSAMbIX JIMHUIA 1 CETMEHTOB
PagunycoB, a TakXKe NPOrpeccrBHbIN KaNM6pPOBOUHbIN

meTog 06ecrneunBaloT TOUHOCTb M3MEPEHNS KOHTYpPa

MNHCTpYMeHTamu nnHenkn Hommel-Etamic.

' i e r i -..-. e o wr ;

OueHKa JaHHbIX MO U3MEPEHNIO KOHTYpa

MporpammHoe obecneveHne TURBO
WAVE gna nHCTpyMeHTOB KOHTPONA
KOHTYpa

* IHTEPaAKTUBHOE ynpaBJieHne MBMEpVITeanOVI cTaHumen

* MHOMBKUAYalbHble N3MepPUTEJIbHble MPOrpamMmmbl C
ABTOMaTUYECKM LLUKITOM U3MEPEHNA
e CBO60,D,HO onpegenaeman 6a3a oTcueTa

« WpoKasA GYHKLMOHANbHOCTb BblPaBHUBaHNs U3MEPAEMOro
npoounsa

* IHTePaKTVBHbIV BbIOOP 351eMeHTOB (pagunyc, paccTosHue,

yron), HemocpeACcTBeHHOe OTOBpaXKeHNe pe3ynbTaToB
n3mepeHus

* TabnMyHOe 0TO6PaKeHVe NONYYEHHbIX PE3YNbTATOB C

OLIEHKOM [JOMYCKOB
+ rpaduyeckoe oTobpakeHe HOMUHaNbHBIX OTKIOHEHWIA
dopmbl 1 NapameTpoB Gopmbl

« aBTOMaTUYECKUN UMK OUEeHKWN OaHHbIX, npo3paqu||7|

pabounii npouecc

+ 3bPeKTMBHAA GYyHKLMA yBENMYeHUA C Ko3ddurLMeHTOM [0
10 000

» 06paboTKa HeCKONIbKUX Npodusien

« cpaBHeHue ¢ 2D mogenamu B DXF popmate

» Mopdonormnyeckmin GunbTp

+ OL|eHKa CcneLmnan3npoBaHHbIX BO3MOXHOCTE, Hanprmep,

CrnarHoB, reoMmeTpunn KPOMoOK 1 yI'IJ10THEHI/II7I Ha nsonauunn

CpaBHeHVie M3MEePEHHOTO KOHTYpa ¢ 2D-Moaenbto

15
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C TURBO WAVE

KOMOUHMPOBaHHbIV KOHTPOSb

LIEPOXOBATOCTN N KOHTYPA

MporpammHoe o6ecneuyere TURBO WAVE
COBMECTUMO C MHHOBALMOHHbIMW KOMOUHUPOBaHHbIMM
N3MepPUTESNIbHBIMY CUCTEMAMU U ieNaeT BO3MOXKHbIM
UHTErpMpPOBAHHOE M3MepPeHME XapaKTePUCTIK

LLIepOoX0oBaTOCTU N KOHTYpa.

OueHKa NapameTpoB LepOXOBATOCTU NPOV3BOANTCA
B MIHTEPAKTMBHOM PEXMME B KOHTYPHOM npodune.
Tak>ke BO3MOXHO rpaduryeckoe otobpaxxeHue npoduns

LiepoxoBaToCcTu.

XapaKTepurCTVKM LEePOXOBaTOCTH 1 KOHTYpa
OTOGpaXKaloTcs B BuAe Tabnuvupbl U MOTYT ObITb

NOoABEPrHYTHI ,uaaneﬁlLuemy CTaTUCTUYECKOMY aHanunsy.

MNporpammHoe obecneyeHune

TURBO WAVE ansa

KOM6I/IHI/IpOBaHHbIX NHCTPYMEHTOB

N3MEpPEHMA LLEPOXOBATOCTU U

KOHTYpa.

« IHTePaKTVBHAsA OLIeHKa LUepOX0BaTOCTN KOHTYPHOIO
npoouna

+ OLIeHKa LIePOX0OBATOCTN Ha NPAMbIX JIMHUSAX, N3rnbax v
CermMeHTax paguycos

* IHOMBUAYaNbHAsA HACTPOWKA N3MEPUTENBHOIO
paccTosHNA 1 MapameTpoB GpUbTPA A/18 OLEHKN
LLepOXOBaTOCT

+ BO3MOXKHA PETPOCMNEKTMBHAsA OLIEHKA LLIEPOXOBATOCTM

Ha U3MepPeHHbIX MPOPUAX
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[lapameTpbl NporpaMmmMmHOro

obecneyeHmna TURBO WAVE

N3mepeHuna B UITY pexume
MN3mepeHua B UMY pexunme TpebytoT ropasfo MeHbLUMX
3aTpat BpeMeHw, YeM PYUHOW LMK U3MepPeHNs.

Mpwy 3TOM OH rapaHTUpyeT NonyyYeHre pe3ynbTaTos,

HE3aBNCMbIX OT oneparopa.

STa GyHKUMA NO3BOSIAET ObICTPO U Nerko
NPorpaMMrpoBaTh Aaxe OYeHb COXKHbIN LMK
N3MepeHna 1N OLEeHKN Ha ycTpoincTee ¢ UMY.

Pabouvie KoMmaHAbl BbIONPAOTCA LWETUYKOM MbILLK, TaK
e 3apaTca HeobxoarMble napameTpbl. Co3[aHHbIN
NPOrpaMMHbIN LUK 0TOGpaxaeTcs HeMNOCPeACTBEHHO B

rpadryeckom Bue.

NHTepdenc skcnopTa AaHHbIX
qs-STAT®

NHTepdelic akcnopTa faHHbIX NOAAEPKMBAET

dopmart nepeHoca gaHHbix Q-DAS ASCII gna obmeHa
nHdOopMaL el o KauecTse C MOMOLLbIO MPOrPaMMHbIX
mogynen Q-DAS.

3apjaHHasA KoHOUrypaLuma napaMmeTpoB U BOSMOXHOCTb
MCMOJIb30BAHUSA FOTOBbIX BCTPOEHHbIX KaTanoros

YNpOLLAT HACTPONKY UHTepdelica AaHHbIX.

NHTepdelic nmeeT ceptudumkaymio Q-DAS B
cooTBeTCTBUM co cneynduraumamm AQDEF (Automotive
Quiality Data Exchange Format).

ittt .
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DKCMopT AaHHbIX qs-STAT®
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N3mepeHune Tonorpadpurm NnoBepPXHOCTH:

A0nMnoJjIHnTe/1IbHAA ornunAa gnaa nsmepeHmnA

LLIEPOXOBATOCTA

MporpammHoe o6ecneyeHre HOMMEL MAP 3D gna
aHanm3a Tonorpadun NOBepxHOCTY NpefnaraeT
LIMPOKME BO3MOXKHOCTU AN aHanM3a AaHHbIX npodunsa
n nosepxHoctu. Mogenn T8000 1 nanoscan MOXXHO
MoAMbULMPOBaTb ANA U3MepeHNa Tonorpadpum
NMOBepPXHOCTU. B fononHeHne K nporpammHomy
obecneyeHuto TpebyeTcsa MOTOPU30BAHHBIN CTONUK C

LIAroBbIM fBUratTenem no ocu Y (cm. ctp. 26).

KpaTtkun 063op HOMMEL MAP

* yAobHaA NHTYWUTVBHaA CTPYKTypa ¢palinos aHam3a

* NpeABapuTesibHaa 06paboTka N3MepUTENbHbIX AaHHbIX:
yHUdUKauma, dunbTpauma 1 yaaneHue ¢popm

+ aBTOMaTMYeCKNI NepecyeT Nocie n3MeHeHns
OLIEHOYHbIX NapameTpoB

+ BCECTOPOHHAA OHNaNH-NOAAePXKKa

« CTaHAapTbl ANA n3mepeHua 2D napameTpos

- ctaHfapt ISO/TS 25178 pna 3D napameTpoB (TONIbKO
Bepcn HOMMEL MAP sKcnepT 1 npemmym)

* LUNPOKME BO3MOXHOCTU MU3MEPUTENBHON U HayYHOMN
dunbTpaumn

+ 06WMpHbIe rpaduyeckre 1 aHanuTu4ecKne

nccnenoBaHmA

B 3aBUCMOCTM OT crieumdurueckrx TpeboBaHui

nporpammHoe o6ecriedenme gns 3D aHanM3a JOCTYMHO B

TPEX Pa3J/INYHbIX BEPCUAX, KaXdaA N3 KOTOPbIX ABNAETCA
cyweCcTBeHHbIM yCOBePLUEHCTBOBAHNEM ﬂpe,ﬂblﬂ,yLLleﬁ

BEpCUN.

HOMMEL MAP standard

+ 06paboTKa JOKYMeHTaLun
« IHTepaKTVBHOE nccnenoBaHvie 3D 06beKTOB
» napametpbl 2D B cooTBeTCTBUM C ISO 4287

+ UI3MepEeHMEe PaCcCTOAHNSA, OLIEHKa pa3Mepa Lara

HOMMEL MAP expert

yCOBEpLUEHCTBOBaHHAA CTaHAAPTHasA BepcusA

* I3MepeHue 1 oLeHKa npodpunsa

- napameTpbl Rk, napameTtpbl Motif, aBTomexaHn4yeckne
napameTpbl 2D

» napameTpbl 3D

+ COeANHEHVIe HeCKOMbKNX npodunein

« aHanu3 FFT, YacTOTHbIN CNEeKTP 1 aBTOKOpeniAuna

» Mopdonornyeckasa ¢punbtpaumnsa Ha 3D ob6bekTax

* pasnnynAa mexay oBymMA nNoBepxXHOCTAMU

HOMMEL MAP premium

yCOBEpLUEHCTBOBaHHaA 3KCNepTHaA Bepcua
+ BCECTOPOHHEE NCCnefoBaHe NOBEPXHOCTH
» UCCiefoBaHMeE ABOMHbBIX MOBEPXHOCTEN (3€PHUCTOCTD)

* UCCIef0BaHMe MHOTOCIOMHbBIX MOBEPXHOCTEN

Vi3mepeHue Tonorpaduim noBepxHOCTM
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C TUrRBO WAVE

[pyrve napameTtpbl 4NA namepeHus

LLIEPOXOBATOCTN

JToM1MHaHTHas BONHUCTOCTb B
cooTtBeTcTBUM ¢ VDA 2007

MepBUYHbIA NPOGUIb MPOBEPAETCA HA LOMUHAHTHYIO

BOJIHNCTOCTb. an/IMeHFIEMbIIh MeTOo[ OUeHKN no3BonaeTt

ABTOMaTM4YeCKN pacno3HaTb nobble cyuwecTsyouimne -y n3mepuTenbHoe ==
paccTosiHue, In

nepunognyeckmne XxapaktepucTtnkn, n3snedb I'IpOd)VIJ'Ib WDSm u WDt

BONHMCTOCTU (Mpodurnb WD) 1 onpepennTb napameTpbl

WDSm, WDt n WDc.

C MOMOLLbIO aHaNMM3a JOMUHAHTHOW BOJTHUCTOCTY MOXHO

noABePrHyTb TECTUPOBAHMUIO Cnefyouine d)yHKLII/IOHaJ'IbeIe

n3mepuTtesibHOe
XapaKTepUCTUKIA, Hanpruvep: paccTosHue, In
WDc
« CTaTUCTMYECKas MIOTHOCTb
« AViHaMMyYecKasn NiIoTHOCTb
+ WymMoobpaszoBaHue
« IPeAOTBPALLEHIIE YBEINYEHHOTO N3HOCA N MOBPEXAEHUI
« YCIIOBYA NpeaBapuTesibHOM 06paboTKu
OueHKa CKpy4YeHHOCTU B
cootsetcTBmm ¢ MBN 31007 e i OB
o i o ]
Mpy wandoBKe Ha NOBEPXHOCTAX YNIOTHUTENEN = mﬁ:
BO3HWIKAIOT N30THYThble CTPYKTYpPbl, KOTOPbIE YXYALIAOT o LA
o S H T
bYHKUMIO YNNIOTHEHNA MEXY BaJIOM 1 YMIOTHUTE bHbIM =l i e
I i |od At
KOMbLIOM. HarGonee BaxKHble XapaKTepUCTVKM TaKnx R LR s S ——: naued
N O L1eAM S LE o
CTPYKTYP MOBEPXHOCTU U3MEPSIOTCA B TPEX N3MEPEHUSAX 1
PYKTYP P P P P A Y £ e

onpeAensioTcs napameTpamm NIOTHOCTU.

Ona M3MepeHnA NapaMeTpPOoB Basla B JONOJIHEHNE K

nporpamMmMHomy obecrneyeHnto He06X0ANM MOBOPOTHbIN

npvBof, JOCTYMHBIN MO CreuranbHOMY 3aKasy. A T e e e

OnpefenaTca cnepylollme napameTpbl: osopoT (DG), PN D R

rny6buHa kpuonuHeiHocTtu (Dt), anvHa nepropa (DP),
nonepeyHoe ceyeHne gedopmauuu (DF), nonepeyHoe
12

ceueHve pedopmaumm Ha oanH obopoT (DFu), KOHTaKTHas _
AanviHa B npoueHTax (DLu), yron usruba (Dy). Vil LS AT LA S
% % % % YRS R G

OueHKa CKpy4YeHHOCTU
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KomnnekT gatunka TKU gna namepeHuna
BCEX MapamMeTpOoB LLepOoxXoBaTOCTU

KomnnekTbl AaT4ynkos TKU YHUBEpPCaJibHbl B UCMOJZIb30BaHUN, T.K. OHW BMOJIHE MOTYT 3aMEHUTb TP CTaHO4APTHbIX
OTAeNbHbIX WWYynNa, a, cJiefoBaTe/ibHO ABNAKOTCA 6K),£L>KGTHOI7I aﬂbTepHaTl/IBOl?l, Mx mo>kHO B nto6oe BpemMA JOMONIHUTD,

YKOMMNNEKTOBAB LWYNMOBbIM/ KOHCONAMW.

KomnnekT gaTumnka BKoyaeT B ceb6a

+ CTAaHAAPTHbIN AATYMK

* LLynoBasa KoHconb TS1 anA oTBepCTUn

« WynoBasa KoHconb TS2 (tonbko ana TKU 300/600)

- LyrnoBas KoHconb TS1 anA na3os

* WynoBasa KoHconb TS1D ana nposefaeHnA usmepeHum
Ha dnaHuax 1 NMLUEeBbIX NMOBEPXHOCTAX

* 3aLUNTHbIN KOXKYX Lyna ¢ onopoi (tonbko agna TKU

300/600)

+ 3aLMTHBIN KOXKYX Lyna

Komnnekt gatumka TKU 100,

n3mMepuTenbHbI AnanasoH £100 MKm

C HAKOHEYHUKOM 5 MKM ApTukyn N2 256 500
C HaKOHEYHVKOM 2 MKM ApTtukyn N2 256 658
CTaHOapTHbIV faTuvk 6e3

LLYNOBbIX KOHCONEeNn ApTtukyn N2 256 502

Komnnekt gatumka TKU 300/600,

n3mMepuTeNbHbIN AnanasoH £300/600 MKm

KomnnekTt gatumka TKU 300/600

C HAKOHEYHUKOM 5 MKM ApTtukyn N2 230 450

C HaKOHEYHVKOM 2 MKM ApTtukyn N2 256 657

CTaHpapTHbIN gaTunk 6e3 34

LLYMOBbIX KOHCONEeN ApTtukyn Ne 233 381 X v
LLlynosas KoHconb TS1 T

[na oTBepCTUI AVAMETPOM OT 4 MM, MaKC.

ropu3oHTanbHas raybuHa TpaccpoBaHua 33 Mm. 075
C HaKOHEeYHNKOM 5 MKM/90° ApTtukyn N2 230 475
C HaKOHEeYHUKOM 2 MKM/90° ApTtukyn Ne 240 805 2

075 [
LllynoBas KoHconb TS1T ‘\

[nA nasos C MaKC. BEPTUKANbHON/TOPU30HTaNbHOMN

11,2

rny6uHon TpaccupoBaHusa 10/33 mm.

C HaKOHeYHNKOM 5 MKM/90° ApTukyn N2 231 289
C HaKOHeYHNKOM 2 MKM/90° ApTukyn N2 256 624
LLlynosas koHconb TS1D 013 4

[nAa n3mepeHnin Ha CTbikax, TopLax 1 B OTBEPCTUAX

=,
S
ANaMeTpoM OT 5 Mm, PacCToAHME OT TOPUa A0 TOYKN }+

n3mepeHunA 0,2 MM, MaKc. roOpn3oHTasibHaA rny6|/|Ha f

TpaccupoBaHmA 33 MM.

3.1
1.9

C HaKOHeYHNKOM 5 MKm/60° Aptumkyn N2 231 291

C HaKOHeYHNKOM 2 MKM/60° ApTturkyn N2 240 160

S —1
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be3onopHble Wwynbl 4nA KOHTPONA
LLEPOXOBATOCTN, BOJIHUCTOCTU 1 Npodunsa

,U,aTLII/IKI/I TKL c N3MepuTesibHbIM iana3oHOM +100 MKM 11 BbICOKOTOYHbBIMW HAKOHEYHVIKaMI npenHasHavyeHbl AnA

N3MePEHNA LIEPOXOBATOCTU Ha NOBEPXHOCTAX C BbICOKOW YNCTOBOW 06pa6OTKOVI.

TKL

CraHpapTHbIN aTunk gna namepexns P-, W-un

R-npodunen nnocknx noBepxHocTel, Banos 1
OTBEpCTUN. o o
C HaKOHEYHUNKOM 5 MKM/90° ApTukyn N2 243 588
C HaKOHEeYHNKOM 2 MKM/60° ApTtukyn N2 1000 4132 0,75 33
88
TKLK
[lna npoBefeHNA N3MepeHni B MasleHbKNX OTBEPCTUAX. 025
C HakoHeuHMKoM 5 MkM/90°  ApTtukyn N2 MO 435 035 | j
C HaKOHEeYHNKOM 2 MKM/90° ApTukyn N2 233 280 H— ‘
3 LA o
78,5
TKLT

Ona npoeeneHnA VI3MepeHVIl}'I B Ma3ax unu s yI'J'Iy6J'IeHVIﬂX.

C HaKOHEeYHMKOM 5 MKM/90° ApTtukyn Ne 224 835

09 | 175

72

TKK 50 194
[inAa npoBefeHnA N3MePEHUN Ha KPUBOJIMHENHbIX
MOBEPXHOCTAX. ‘ _I
Mny6uHa onopbl 3 MM ApTukyn N2 M0 435 024 N
Mny6uHa onopbl 10 MM ApTtukyn N2 221 491 ~a

18

738

TKPK 100
[1ByxXONOPHbIN LWyn ANA NPOBEAEHNA U3MEPEHNI Ha
XOSIOAHOKAaTaHbIX INCTaxX B COOTBETCTBUM CO CTaHgaptTom | | | T ———. 7:,:,7,;,7,,, _
EN 10049. Pagnyc onopbl 50 MM, paanyc HaKOHEYHMNKa 5
MKM. g el 22— 027
ApTukyn Ne 235 730
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LLlynoBble KoHconu A4nAa namepeHuma
NnapamMeTpOoB KOHTYpa

LLlynosasa koHconb TA-60 ¢ TBepAOCMIaBHbIM
HaKOHEeYHNKOM

[N n3mepeHmns KoHTypa.

LLlynoBas KoHcoNb ApTtukyn Ne 243 700

TBeppocnnaBHbI HAKOHEYHNK  ApTuKkyn N2 232 586

LLlynoBasa koHconb TA-60 ¢ pyOVMHOBbIM LIAPUKOBbIM

HaKOHeYHUKOM

Ona N3MepeHna Ha pagunycax.

LLlynoBas KoHconb ApTukyn Ne 256 497

Py6UHOBDIN LWAaPUKOBBIN

HaKOHEeYHMK ApTukyn N2 024 743
CoegunHNUTeNbHbIN HAKOHeUYHNK  ApTuKyn N2 230 695

LLlynosasa KoHconb TA-60 AnA nonepeyHbiX M3MepeHNin
BHyTpeHHUI npoduib, HanprUMep, Ha WecTepHe

BHYTPEHHEero 3aLenieHns, MOXHO N3MePUTb C MOMOLLbIO
nonepeyHom KoHconm 32,5 Mm.
LllynoBas KoHcoONb ApTtukyn N2 256 785

HakoHeuyHnK ApTtukyn N2 284 039

LLlynosas koHconb TA-60 ansa otBepcTuii
C MaKcrMasnbHol TpaccmpyoLlein rybuHon 35,8 mm.

[ina oTBepCTMI AnaMeTpom OT 4,5 MM.

LLlynoBasa KoHcoNb ApTukyn N2 256 565
HakoHeuyHnK ApTukyn N2 MO 435 036
OTBepcTuA gnameTpom

oT4 MM ApTukyn N2 1000 2710

Py6GUHOBDIN WAPUKOBbI HAKOHEYHUK

MNepexogHnk M2 ana

HaKOHeYHMKa ApTukyn N2 230 695

YOnvHuTenb HakOHeYHNKa ApTukyn N2 051 212

HakoHeuHuK 0,250 Mm ApTukyn Ne 051 342 10— 10 =

HakoHeuHuk 0,500 mm ApTukyn N2 024 743 ‘

HakoHeyHuk 1,000 mm ApTnkyn N2 051 208 EEEB_ — 1 FE '_'_'_'B ''''' HE
HakoHeuHnK 1,500 mm ApTtukyn N2 063 935

22 Pa3mepbl Ha n306pakeHnAxX cTp. 20-23 NnprBeAeHbl B MM.



homme!

etamic rsooo

LLlynbl Ana KOMOUHMPOBAHHOIO N3MEPEHUSA
LLEPOXOBATOCTM N KOHTYpa (surfscan)

SC1
CTaHaapTHas LWynoBas KOHCOSb /1A NPOBegeHus
0,5 60
Y3MepeHUI Ha MIOCKUX MOBEPXHOCTAX, Banax 1 B
| 0,
OTBEPCTUSX. ( \
I I ih
C HakoHeYHUKoM 2 MKM/90°  ApTtukyn N2 1000 4930 5 STY &
60
SC1D 013 |
C yrnoBbIM HAKOHEUHVKOM 151 TPOBEAEHUSA U3MEPEHMIA gﬂ ~ 00
IC 1)
= ]
Ha CTbIKaX 1 TOPLIEBbIX MOBEPXHOCTAX. Qf:l“u
C HaKOHEUHNKOM 5 MKM/60°  ApTukyn N2 1000 4957 -

60

SCIT

ﬂ,ﬂﬂ npoeegeHnA V|3mepeH|/||7| Ha NMOBEPXHOCTAX

yriy6neHuii. — ==

C HaKOHEUHMKOM 5 MKM/60°  ApTukyn Ne 1000 9738 ZE11 I

SC1K 60

[na npoBefeHnA N3MepeHNin Ha KPUBOSIMHENHbIX

MOBEPXHOCTAX.

C HakoHeYHuKoM 2 MKM/60°  ApTukyn N2 1001 3732 =

1,2

0,7

SC1Q 60

[nAa nonepeyHbIX M3MepeHNiA BHYTPEHHUX Npodurnen.

C HakOHeYHMKOM 5 MKM/60° ApTukyn N2 1002 1315

s
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!
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P
b

N L
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<
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[lononHutesnbHble akceccyapbl onA
BbIMOSIHEHUA CneLmanbHbIX 3agay

Hepxatenb onopHoro gatymka PHZ

[lna 3akpenneHna onopHbIx Wwynos. Onopa Lwyna
[OMKHa ABUraTbCsl COO6PA3HO OTKSIOHEHUAM GOPMbI
nosepxHocTu. CnepgoBaTeNibHO, 3aLLUTHBIA KOXKYX
Lyna c onopoi $opmMmpyeT KOHTPOSbHbIA YPOBEHb
1A n3MepeHuna WepoxoBaTocTn. ONopHbIe Wynbl
NCMNONb3YIOTCA TONbKO AN1A U3MepeHnA NapamMeTpoB
LLIepOX0OBaTOCTL.

ApTtukyn Ne 240 211

JepxaTenb 6e3onopHoro gatumka FHZ

[na KpenneHus gaTumka Takum o6pasom, YToobI
HaKOHEYHWK TOYHO U3MepsAn OTKIIOHEeHUA GOpPMbI.
Be3onopHble AaTuMKy NCNONb3YOTCA HE TOSTbKO
IN5 I3MePEHUs MapaMeTPOB LLIEPOXOBATOCTU, HO U1
BOJIHUCTOCTM MOBEPXHOCTMU.

ApTukyn Ne 240 215

[lepaTenb noBopoTHOro Aatunka FHZ-D
ObecneyrBaeT BpalleHMe gaTumka Ha 360°.
ObecneyviBeat NpoBeAeHNIn U3MEPEHNIA Npn
crneuvanbHbIX BapraHTax npuMeHeHus (Hanprmep, Ha
LelKe KONleHBana).

ApTukyn N 244 891

YanuHutenun patunka AZZ

50 mm ApTtukyn Ne MO 435 041
100 mm ApTukyn N2 MO 435 042
150 mm ApTtukyn N2 MO 435 043
200 Mmm ApTtukyn Ne MO 435 044

Depxatenb HA/HAA

3alyMLLEHHbIN OT BpalleHnA fepxaTesb 1A XKeCTKOro
BblpaBHMBAHWA JaTuMKa LLEPOXOBATOCTN.

HAA150 ApTukyn Ne MO 435 127

24
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CuctemHble KOMIVJIEKTYOLLNE

ApanTtep ana gatuvka

lo3BosiAeT AaTumKy LepoxoBaToCTV paboTaTth Nog,
NPVBOAOM, anlbTEPHATMBHO MOMNOXKEHNIO LUTOKa NPUBOAaA.
ApTtukyn N2 240 754

[oBOpOTHLIN NpuBog waverotor™
[na n3mepeHus LepoxoBaToCTV LMIVHAPUYECKUX
0O6BEKTOB B KPYroBoMm HarmpasneHun. O6bekT

yOEPXKMBAETCA CcrneynasibHbIM d)VIKcaTOpONI mnnn

32KVIMHbIM YCTPOWCTBOM.
ApTtukyn N2 999 061 waverotor™ ApanTep ana gatumka

CraHpapTHadA naHenb ynpaBneHusa wavecontrol™
MNpepHa3HauyeHa AnA ygobHoro ynpaBneHus
n3meputenbHom cuctemor T8000/C8000 ogHom

pykow. KHonKu cooTBeTCTBYIOT Hanbosnee YacTbim
onepaLumoHHbIM GYHKLMAM; AXKONCTUK NpeAHa3HayeH ans

TOYHOrO yrnpaBieHnAa ABUXKEHNEM MO OCAM; y,qo6Hoe n

AOCTYNHOE PacrnonoKeHne aBapunHoro BolkovaTens.
ApTukyn N° 1002 5181

CraHpapTHasa naHenb wavecontrol™

NHcTpymeHTanbHbI cton GTR

OcHalyeH NHTerprMpoBaHHON FPAHUTHOW MANTON
C MACCUBHOW CUCTEMOV NoJaBreHns Bubpauunii;
crneymanbHoe oTaeneHve ana pasmewenuns NK, npuHtepa -
N 3N1eKTPOHHbIX U3MEPUTENbHbIX YCTPONCTB.
MakcrmanbHasa Harpy3ka 300 Kr.

GTR4 pna rpanuTtHom nanTbl 780 x 500 mm  ApT.N2 235 626
GTR5 gna rpaHuTHon nanTbl 1000 x 500 mm ApT.N? 239 303

AKTVBHbIe CCTeMbI NOJABNEHNA BUOpaLuii
JocTynHbl No cneymanbHOMY 3aKasy ans
WHCTPYMEHTaNIbHbIX CTOSIOB WX MOBEPXHOCTEN.

Ona rpanutHom nanTbl 780 x 500 nnn 1000 x 500 mm.
Ob6ecneyrBaloT perynmpoBKy ropn3oHTanbHOro
NONOXKEHNA FPAHUTHOW NNNTbI; BbIPAaBHUBAKOT
aBTOMATUYECKM 1 HE3aBMCHMO OT Beca 0ObeKTa.
LC-25 pna GTR4 ApTukyn N2 1003 8970
LC-50 gna GTR5 ApTturkyn N2 1003 8509

HacTtonbHasa koHpurypauma LC-25 NHcTpymeHTanbHbi cton GTR

AnAa rpaHuTHon nanTbl 780 x 500 mm  ApTtukyn N2 240 785

C 78000
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[ononHutenbHble akceccyapbl ANA
KpenneHna o6 beKToB

M3mepurTenbHbie CTONMKM

[lna KpenneHna n NO3NLMOHMPOBaHNA 06 beKTOB.
Perynupyembiii o AByM KOOPANHATHbIM OCAM £ 12,5 MM
[MoBOPOTHbIN: + 5° MO BEPTMKanbHOW OCK

MT1: noBepxHocTb cTona 160 x 160 Mm

ocb XYO ApTukyn N M0 435 276
ocb XY ApTukyn N2 M0 435 273
MT2: noBepxHocTb ctona 100 x 100 mm

ocb XYO ApTukyn N M0 435 278

Mpur3maTnyeckuii 610K
Ob6ecneunBaeT KpensieHvie BanoB 1 APYruX Ten
BpalleHua anameTpom ot 1 o 150 mm; BOCTYNHbI B
yeTbipex pasHbiX pasmepax.
ApTukyn Ne MO 435 084

MoTopur30BaHHbIV CTONVK C LIAroBbIM ABUraTeNiem ana
No3nLMOHNPOBaHKA No ocn Y

OcHalleH HaBeCHbIM LIAroBbliM ABuratenem gna

3anuncuy faHHbIX Mo Tonorpadun NOBepPXHOCTY UK ANs
ABTOMAaTNYECKOro No3nLMOHUPOBaHNA 06beKTa nonepek
HanpasneHnA 30HAMPOoBaHUA. [lonycTumasa Harpy3ka - 4o
30 Kr. TOYHOCTb NO3ULIMOHUPOBaHNUA - NPUGAN3NTENIBHO
5 MKM. MakcumanbHas WwuprHa xoga - 50 mm.
MwuHUManbHbIN Wwar - 2,0 MKM c/6€e3 TOYHO HAaCTPOWKN.
Onopa 160 x 160 Mm.
2,0 MKM ApTukyn N2 10052547
2,0 MKM € TOYHOM HacTponkon ApTtukyn N2 10052599

MapannenbHble TUCKK
[1Be napbl Npr3m Ha rybkax TMCKOB obecrneunBaoT
KpeneHue NpsiMoyrofibHbIX Y LWINHAPUYECKIX AeTanemn
B FOPV30HTaJIbHOM UM BEPTUKaNbHOM MOSIOKEHUN.

M32 ApTtukyn N2 050 968

M50 ApTurkyn N2 050 965

C NoBOPOTHOW OMOPOM:
M32/GF32 Aptukyn N2 050 966
M50/GF50 ApTtukyn N2 050 963

[ToBOpOTHbIE TUCKMK

BbicokoTouHOe npucnocobneHve. Perynmposka yrna
no ABYM OCAM MO LKane HoHnyca; oCHaLleHbl BUHTOM
[NA TOYHOW perynmpoBKU. [OPM30HTaNbHbIN AMana3oH
nosopoTa 360°% BepTMKanbHbIA AMaNa30H NOBOPOTA
+60°. LLnpuHa 3axknma 70 mm, xog 80 Mm.

Aptukyn N° 1002 7036




C 78000

HenpeB3onageHHasa TOYHOCTb

n3mepeHunmn

KannbposouHasa nabopatopus DKD

B uenax obecneyeHnsa ngeanbHoro GyHKLMOHMPOBAHMA
N3MepUTeNIbHbIX MHCTPYMEHTOB HEOBXO4MMO
OCYLLEeCTBNATb HEMPEPbIBHbIV KOHTPOJIb KayecTBa
n3mepeHua. Co BpemeHeMm KauecTBo paboTbl
060pyA0OBaHVA MOHUXKAETCA; 3TO NPOUCXOANUT
BCJIEICTBUE PETYNAPHOIO MCMONIb30BaHWA U U3HOCA
WHCTPYMEHTOB. Takne n3MeHeH A MOryT OCTaTbCA
He3amMeuyeHHbIMU U CYLLLeCTBEHHO MNOBANATb Ha

paboTy o6opynoBaHus. B Hawel akkpeanToBaHHOMN
nabopatopuu DKD (KpynHoy3noBoii c60pKu) Mbl
Kannbpyem 3TanoHbl, NoyyeHHble OT Bac, No
ctangaptam ISO/IEC 17025. Mbl rapaHTUpyem npoBepKy
KannbpOBOYHbIX KOMMOHEHTOB B COOTBETCTBMM CO
cTaHpapTamu QegepanbHOro Gr3nKo-TEXHUYECKOTO
nHctutyTa (PTB), a, cnefoBaTenbHo, 1 obecneyeHmne
BbICOKOKQUeCTBEHHOI 0 M3MepeHUs 1 KannbpoBKu

3TaJIOHOB.

Ecnv 3TanoH He moxeT 6blTb NOABEPrHYT KaNMOPOBKe,
HernocpeCTBEHHO B Hallel TabopaTopun MOXXHO
nprobpecTn HOBbIN. [lOCTYNHbI TakKe MPOCTble
cepTUPUKaTbI 3aBOACKON KanMOPOBKM 1 MPOTOKOSbI
UCMbITAaHWI MO He3aperncTpUpoBaHHbIM NapaMeTpam.
Mbl BbINOMHAEM NPOBEPOYHbBIE UCMbITAHUA Ha
NPUrogHOCTb 060PYAOBaHNA ANA CAMbIX CIIOXKHbIX

N3MEPUTESIbHbIX 3a4au.

[unana3oH ycnyr no KannbpoBske:

Hawa DKD-akkpeauTaums BKloYaeT B cebd n3mepeHve

nepemMeHHbIX NapameTpOoB, TaKMX KaK LIepOX0BaTOCTb,

rny6uHa npodunsa, KpyrnocTb, NPAMOINHEAHOCTb

1 MapannesibHoCTb, a TakXKe WabnoHbl KOHTYpa n

WNHCTPYMEHTbl M3MepPeHNA LLePOXOBaTOCTU.

Mbl npeanaraem:

+ KanmbpoBouUHble cepTudukaTbl DKD gna obpasuos
LLIepOXOBaTOCTM

« KannbpoBouHble cepTudukaTbl DKD ansa obpasuos
KOHTypa

« KannbposouHble cepTudukaTbl DKD gna obpasuos
dopm

+ KanmbpoBouUHble cepTudukaTbl DKD gna cuctem

Mn3MepeHnAa LepoxoBaToCTun

DTaNIoOHbI LLIEPOXOBATOCTH
Mpou3sBefeHbl 13 CTanV UK CTEKNa.
MNMoppobHoe onucaHre cm. Ha cTp. 31.
KannbposouHbili cepTudmkat DKD
ApTtukyn N2 1000 7481

JTanoH KoHTypa KN8

[nAa npoBepku cnctem nsamepeHna KoHTypa. Cornacyetca
¢ AnpekTtnson VDI/VDE 2629. BepTukanbHblin friana3oH
n3mepeHusa: 7,5 mm. FOpn3oHTanbHbIN frana3oH

n3mepeHusa: 100 mm. BkntovaeT gep»katenb 4nsa TOYHOro

BblPaBHVBaHUA U KannbpoBouYHbIi ceptudmrkat DKD.
ApTunkyn N2 1000 1678

DTanoHbl CKPYYEHHOCTHU

C 10 v 30 BonHamu. 1nA npoBepKM TOYHOCTH
n3MepuTenbHbIX cucTem. BKntouaet npoTokon
NCNbITaHWNA.

ApTurkyn N2 1001 6265
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NHanBUAYanbHble M3MepuUTenbHbIE CTaHLUN ™
0na paboTbl C KPYMHbIMM OObEKTaMI

HOMMEL-ETAMIC T8000
waveslide™

O6'I>EKT nepemellaeTcAa B nNpaBuMJiIbHOE NMOJIOXKeHNE OANA
n3mepeHna 6e3 NpuMeHeHnA CUITbl MO NMHeBMaTUYeCKon
Hal'lpaBJ'Iﬂ}OLU,eVI. 3aTeM pr'vIHy}O npoBOJATCA
COOTBeTCTBy}OLLlI/Ie N3IMepeHnA. |/I3rvlep|/|Teanb|e
yCTaHOBKI/I yHmBepcaanbl B NCMNOJIb30BAHWN N OT/ITMYHO
CNpaBnATCA C BbIMOJTHEHNEM J'IIO6bIX 3a4ad no

N3MEPEHNIO WEePOXOoBaTOCTUN N KOHTYpPa.

HOMMEL-ETAMIC T8000
wavemove™

N3mepuTenbHble yCTaHOBKM Wavemove NosIHOCTbio
ABTOMATU3NPOBaHbl U OCHALLEHbI CEMbIOo ocAmM ¢ YITY.
OHM NogXoAAT ANA BbIMOAHEHNA CIOXKHbIX U3MEPEeHUI Ha

Kybuueckmx obbekTax 1 Banax.




MHCprMeHTbI OnAa nsmepeHuna I'IOBerHOCTeI;I

O6opynoBaHue, ngeanbHO NOAXoAAWEe ANA
BbIMOJIHEHUA N3MEePEeHNN NOBEPXHOCTEN

HOMMEL-ETAMIC W5 c npuHTepom P510
W5 - nopTtaTrBHbIN Npubop Ana NpoBeAeHNA N3MepeHni
napamMeTpOB LIEPOXOBATOCTH, He TPebyoLW i

noAKNKYeHNA K 3J'IeKTpI/ILIECKOI7I ceTn.

HOMMEL-ETAMIC T1000

KomnakTtHbI nprnb6op T1000 C BCTPOEHHbIM NPUHTEPOM
MO>HO MCMONb30BaTb ANA MOOUAbHbIX U CTaLMOHAPHbBIX
n3mepeHnin. YCTPOMNCTBO MOXKHO YKOMIMIEKTOBATb
OMOPHbLIMK LyNamu uiv 6€30MopHbIMK LWynamu Ana

M3MepEeHNA LEPOXOBATOCTM, BOSIHUCTOCTY 1 Npobuns.

HOMMEL-ETAMIC W55
YCTPONCTBO OCHALLIEHO HAZEXKHbIM 3aKPbITbIM
aSIIOMUHUEBBIM KOXKYXOM; OHO MOAXOAUT AN U3MEPEHNSA

LLIePOX0OBAaTOCTN B LLEXOBbIX YCNOBUAX.

HOMMEL-ETAMIC roundscan
BbICOKOTEXHOJIOTMYHAA N3MepUTEIbHAsA CTaHLMA
A/151 KOMOVIHMPOBAHHOIO N3MEPEHUSA NMapameTpPoB
OTKJIOHEHVA GOPMbI 1 LLIEPOXOBATOCTY C MOMOLLbIO

eNHOro JaTuuKa.

29



—horq:mel
etamic rsooo

M3mepeHue KoHTypa

HOMMEL-ETAMIC

T8000 R120-400

C8000 digiscan

C8000 digital

T8000 C120-400

W3meputenbHbii AranasoH

+300 MKM 1nm =600 MKM

60/90 Mm

60 Mm

60 MM

MuH1ManbHoe paspelueHvie

1 HM UK 2 HM

50 Hm

50 Hm

50 Hm

W3meputenbHoe ycunue

1,6 MH

0-20 MH no BbIGOpPY

0-20 MH no BbiGOpY

0-20 MH no BbiGOpPY

OrpaHquﬂme N3MepuTesibHOro xoaa

[nvHa (cTaHpapT)

34 Mm

nporpammupyemas

200 Mm

nporpamMmmpyemas

200 mm

nporpamMmmpyemas

200 Mm

HakoHeuHnk

anmas 5 MKkm/90° nunu
2 MKM/60°

TBEPAOCMIaBHbIN 20 MKM
PYOUHOBDIV LLAPUKOBBII
HaKOHEUHUK @ T MM

TBEPAOCMNIABHbIN 20 MKM
PYOVHOBbIN LIAPVIKOBbII
HaKOHEUHVK @ 1 MM

TBEPAOCMIABHbIN 20 MKM
PYOVIHOBbIN LIAPVIKOBbI
HaKOHEUHVK @ 1 MM

Kpennenue

CTaHAAPTHOE: CMEHHDbII
cneL3akas: MarHUTHbIN Kpenex
[lepXatens ¢ npoTuBoyfapHoi
3awmTon

MarHuTHble gepxatenu

npocToe KpensieHne

npocToe KpernsieHne

V13MepuTenbHbIN AranasoH (AnmHa 120 mm 120 Mm 120 mm 120 mm
TpaccMpoBaHuA)

PaspelueHne 0,1 MKm 0,1 MKm 0,1 MKM 0,1 MKM
CKopocCTb TpaccMpoBaHua 0,1-3 mm/c 0,1-3 mm/c 0,1-3 mm/c 0,1-3 mm/c
CKOpPOCTb NO3ULMOHNPOBAHNA MaKc. 3 Mm/c MaKc. 3 Mm/c Makc. 3 Mm/c MaKc. 3 Mm/c
MpAmMonuHeiiHaa TOYHOCTb <0,4 MKM/120 MM <0,4 MKM/120 Mm <0,4 MKM/120 Mm <0,4 MKM/120 Mm

BepTtukanbHbii xon 400 Mm 400 Mm 400 Mm 400 Mm

DOyHKUMA aBTO-HYb Z-, nporpammupyemas Z-, nporpammupyemas Z-, nporpammupyemas Z-, nporpammupyemas
CKopocTb xofa 0,1-12 mm/c 0,1-12 mm/c 0,1-12 mm/c 0,1-12 mm/c
CTabunbHOCTb NO3NLIVOHNPOBaHNA <50 MKm <50 MKM <50 MKm <50 MKm

MpaHuTtHas navta ([ x LU x B)® 780 x 500 x 100 Mm 780 x 500 x 100 Mm 780 x 500 x 100 mm 780 x 500 x 100 mm
AmopTusauma cneuyzakas? cneu3akas crey3akas crey3akas
NHcTpymeHTanbHbii cton (4 x LW x B) cneu3akas® cneu3akas cneu3akas creu3akas

Pa6ounn cton ([ x LU x B) - - _ _
SnekTponuTanue: 100-240 B nepem.Toka 50/60 Iu; pabouas Temnepatypa: +10° - +40° C
(kpome nanoscan +18° - +25° C), MaKC. OTHOCUTENbHAA BNAXKHOCTb 85%, 6e3 KoHaeHcauum (AT 2° C/h);
TemnepaTtypa xpaHeHus: +10 - +50° C

MK ycTpoiicTBO aHanusa AaHHbIX ANA n3mepeHus WwepoxosaTtocTn (T8000 R/ T8000 RC/ T8000 SC/ nanoscan)

MKM/MKAOM Mo BbI6Opy

MeTpuyeckas cuctema

DIN 4768 RC, undpposoit pacuet [mm]; oTceuka 0,025; 0,08; 0,25; 0,8; 2,5; 8

1SO 13565-1 [iBOVHble mapameTpbl faycc (M2) Rk [mm]; otceuka 0,025; 0,08; 0,25; 0,8; 2,5; 8

1SO 3274/11562 KOPOTKOBOJIHOBbIE OTCEUKM As, MO BbIGOpy ¢ warom A / A 30; 100; 300

[invHa Tpaccmposanus, It 0,48; 1,5;4,8; 15; 48 MM vnu JOCTYMNHbI BapuaHTbl 0,1 - 60/120/200 MM (B 3aBUCHMOCTY OT NpKBOpa)

0,08;0,25;0,8;2,5; 8

OTtceuka (Mm)

MapameTpbl Rk ISO 13565-1 fo -3 Rpk*; Rpk; Rk; Rvk*; Rvk; Mr1; Mr2; A1; A2; Vo (70 %) 0,01%; Rv / Rk; Rpg; Rvg; Rmq

MapameTpbl BonHKcTOCTM ISO 4287 Wt'; Wp; Wz; Wa; Wg; Wsk; WSm; Wdg; Iw; Wku; Wdc

MapameTpbl Motif ISO 12085 R; Rx; AR; Nr; W; Wx; AW; Nw; Wte; Tpaf (CR, CL, CF)
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TexHnuecKkne xapakTepucCTnKu )

| KOM6I/IHVIpoBaHHOE n3mepeHune LWepoxoBaToCT N KOHTYpa

T8000 C200-400 T8000 RC120-400 T8000 SC120-400 nanoscan 855

60 Mm R: £300 MKM mnan £600 MKM; 6 MM 24 mm or 48 mm
C: 60 MM
50 Hm R: 1 HMoOr 2 Hm 6 HM 0,6 HM
C:50 Hm
0-20 MH no BbIGOpPY R: 1,6 MvH +1 mH-20 mH, pyuHasa +1 MH-50 MH, nporpammuipyemas

C: 0-20 MH no BbiGopy

nporpammupyemas nporpammupyemas MeXxaHN4YecKun perynupyemas nporpammupyemas

200 Mm R:34 mm 76 Mm 90 Mm

C: 200 Mm
TBEPAOCNaBHbIN 20 MKM R: 5 Mkm/90° nnwn 2 MKm/60° anmas 2 MKM/60° py6MHOBbIN LWAPUKOBBIA | anmas 2 MKM/60° py6UHOBbIN
PYOUHOBBIN LAPVKOBbIV HAKOHEYHWK C: py6VHOBbIN LWAPVIKOBBI HAKOHEYHMK HaKOHEYHWK @ 1 MM TBEPAOCMNABHbIN LIAPVKOBbIV HAKOHEYHVK @ 1 MM
21 Mm 21 Mm HaKOHeYHVK 20 MKM TBEPAOCMNABHbI HAKOHEYHVK 20 MKM
npocToe KpenneHve R: cMeHHbIV MarHWUTHBIN Kpenex fepaTtens ¢ MarHUTHBIN Kpenex Jepxatens ¢

C: npocToe KpenneHne NPOTVBOYAAPHO 3aLUTON NPOTNBOYAAPHO 3aLmnTON

200 mm 120 mm 120 mm 200 mm

0,1 MKM 0,1 MKm 0,1 MKM 0,01 MKm

0,1-3 mm/c 0,1-3 mm/c 0,1-3 mm/c 0,1-3 mm/c

MaKc. 3 Mm/c MaKc. 3 Mm/c Makc. 3 Mm/c MaKc. 9 Mm/c

<0,8 MKM/200 MM <0,4 MKM/120 MM <0,4 MKM/120 MM <0,4 MKM/200 MM

400 mm 400 mm 400 mm 550 Mmm

Z-, nporpammupyemas Z-, nporpammupyemas Z-, nporpaMmmmpyemas Z+/Z-, nporpammuipyemas
0,1-12 mm/c 0,1-12 mm/c 0,1-12 mm/c 0,1-50 mm/c

<50 MKM <50 MKM <50 MKM <10 MKM

1000 x 500 x 140 mm 780 x 500 x 100 mm 780 x 500 x 100 Mm 850 x 600 x 140 Mm

creuy3akas cneuysakas crey3akas AKTVBHaA CUCTEMA ynpaBneHus
YPOBHeM ¢ dyHKLMeN femndrpoBaHna

cneysakas cneysakas cneysakas 1190 x 800 x 780 Mm

_ = - 810 x 800 x 780 mm

BbluncnutensHoe ycTpoincTeo Ha 6ase MK ana nsmeperuna koutypa (C8000 / T8000 C/ T8000 RC/T8000 SC/ nanoscan)

QunbTp Mopdonornyecknii punsTp

KoadpduumeHT mactabrnposaHus BepTuKanbHoe: 0,1 - 10 000-kpaT; ropusoHTanbHoe: 0,1 - 1 000-KpaT; GyHKLMUA PyUHOrO 1 aBTOMaTU4eCKOro MacluTabupoBaHus

Mpodunu/oyeHka

[invHa TpaccmposaHus, It [OCTYNHbI BapyanTbl 0.1 — 120/200 MM (B 3aBYCMMOCTM OT NpUBOAA)

CranbHble 06pasLibl LIEPOXOBATOCTN U CTEKIAHHbIE FeOMeTpUYecKue WabnoHbl

CBepXTBepAbIV STANIOH LLepPOXOBaTOCTH npuén. 0,7 MKM npué”n. 2,6 MKM - 256125 256 143 _
RNDX2

KomnnekT 3TanoHa wepoxosartoctn PTB ¢ | npn6n. 0,2/0,5/1,5 | npu6n. 1,5/3/8,5 290 042
KanmbpoBouHbIM cepTudrkaTom PTB MKM MKM

StanoH reometpun GN ISO npu6éan. 0,5 MKM npuoéan. 2,2 MKM _ 226 250 —— Rt 2,5 MKM

Stanox reometpun GN DIN |1 npn6n. 0,75 MKM npmobn. 2,65 MKM | 2,7 MKM 226 251
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Industrial Metrology

Flexible and efficient
form measurement

We deliver solutions that help you optimize your man-
ufacturing process regarding qualitative and economic
objectives.

We, the Industrial Metrology Division of the Jenoptik
Group, are one of the leading international specialists

in high-precision, tactile and non-tactile production

metrology.

Our services range from complete solutions for different

measuring tasks such as the inspection of surface and

form as well as determining dimensions, throughout
every phase of the production process including final
inspection or in the metrology lab.

Our decades of experience in tactile, optical and pneu-

matic measurement combined with our global sales
and service support network brings us close to you, our
customers, enabling us to provide optimal support as a
reliable partner.

Our team is looking forward to your inquiry!

Jenoptik — Sharing Excellence




Form measuring systems

Measuring solutions for
your applications

No et Measuring systems of our FORMLINE series offer you extensive evaluation
Wi
E possibilities for shaft type and cubic workpieces (depending on the system):

Form tolerances Run-out tolerances
- Straightness - Radial run-out
 Roundness « Axial run-out
« Flatness - Total radial run-out
« Cylindricity - Total axial run-out
Position tolerances Specific parameters
- Parallelism « Diameter
- Perpendicularity - Conicity
« Angularity » Position deviation
- Coaxiality, concentricity - Length
« Stroke radius
« Crowning
« Angle deviation
i No twist E « Waviness analysis
ke O + Twist
=
ZE]

©|AB
M[CB
M




Form measuring systems

Get better
measurements

... with versatility

The modular design of our FORMLINE solutions
guarantees maximum flexibility for a wide range

of applications. Our product line includes compact
roundness measuring devices, standard and custom
CNC measuring systems for the determination of all
form and positional tolerances as well as combined
form and surface roughness measuring systems.

You also get solutions for large, heavy and cubic work-
pieces or specific crank shaft and cam shaft measure-
ments or form measurement in cylinder bores.

... with professional metrology

FORMLINE solutions are the result of our decades of
experience and extensive know-how in form metro-
logy. They boast explicit measurements according to
standards, easy operation and professional evaluation
of the measured values.

... in day-to-day operations

FORMLINE solutions measure with high accuracy in the
measuring lab or in the shop floor. With a user-friendly
evaluation software, they are easy to use and can be
easily adapted to numerous measuring tasks thanks to
an extensive range of accessories.

... with speed

Time is money. That's why we focus on automated
measuring runs and FORMLINE solutions, that offer
optimized processes, adapted to the measuring tasks.

... with customized solutions

For your specific requirements, we develop measuring
systems, that are adapted to your needs. You can rely
on our experience in the development of customized

solutions, for example for break disks, pistons, valves,
conrods or injection parts.



Form measuring systems

X

Crank shaft and cam shaft measuring machines Measuring systems for cylinder bores

F50, F135, F155 Compact and ergonomic form measuring systems 67

F435, F455 Fully automatic measurement of all form and positional 8-9
tolerances, roughness and twist measurement as an option

roundscan Combined form and roughness measuring systems with 10-11
optional twist measurement

FMS8200 Spindle measuring machines for heavy workpieces 12—13
with a large measuring volume

TURBO FORM Evaluation software for F series, roundscan and FMS 14-18

CFM, shaftscan, Measuring machines for crank shafts and cam shafts 25-27

ccMm

TURBO SHAFT Evaluation software for CFM, shaftscan and CCM 30-31

incometer Measuring systems for form and roundness 32-35
in cylinder bores

INCOWIN Evaluation software for incometer 36-39



HOMMEL-ETAMIC F50

Accurate and cost-efficient roundness

measurements

With the compact F50 form measuring system you perform roundness measurements quickly and accurately.

System features

« Highly accurate air bearing rotary table with a
diameter of 150 mm

- Menu-guided manual centering and leveling

« Measuring probe with adjustable measurement
force and large measuring range

« Continuously adjustable measurement speed

« Manual Z and R axes

« Simplified software user interface with all the key
functions in one view

« Optional tilt arm FS1 for variable probing positions

Your benefits

« Universal roundness measuring system with
extensive evaluation possibilities

- Professional print reports for documentation of
your production quality

- Secure and simple operation via the Windows-
based evaluation software

« Fast and efficient measurements

+ High-quality, maintenance-free air bearing for

maximum precision at all times

« Compact and robust desktop device, which is

ideal for flexible use during production

Model Workpiece Distance C/Z | @ measurable | Measuring Centering/ | Measuring | Option
weight axis height leveling axes roughness
F50 25 kg 195 mm 300 mm 320 (560" mm | manual C no

1) Probe in upward position



C F135

HOMMEL-ETAMIC F135

Form measurement of precision parts
made easy

The F135 and F155 measurement systems are the best choice for measuring the roundness and cylindricity of your
precision parts.

System features Your benefits

- Highly accurate air bearing rotary table with a « Universal system for cylinder form measurements
diameter of 150 mm with extensive evaluation functions
- Menu-guided manual centering and leveling + Automated measurement runs
« Measuring Z axis for cylinder form and straightness « Professional print reports for documentation of your
measurements production quality
« Probe protected against collisions + Two models to choose from, depending on the
- New generation of probes with magnetic coupling workpiece length
for fast probe arm changes « Extensive range of probes for numerous measuring
- Tilt arm FS1 for variable probing positions, even on applications
complex workpieces + Capable assistant for easy creation of test plans

- Optional measuring R axis for flatness measurements

Model Workpiece Distance C/Z | @ measurable | Measuring Centering/ | Measuring | Option
weight axis height leveling axes roughness

F135 25 kg 275 mm 340 mm 350 mm manual C 7z no

F155 25 kg 275 mm 340 mm 550 mm manual CZz no




hommel
etamic rsss

Fully automatic measuring of all form
and positional tolerances

The F435 and F455 form measurement systems allow you to determine all form and positional tolerances in a
precise and reliable manner.
System features Your benefits
« Highly accurate air bearing rotary table (250 mm) « Precise measurement of roundness, cylinder form

with automatic centering and leveling of the work- and flatness

piece High degree of automation thanks to automatic

« Three motorized measuring axes centering and leveling of the workpiece and CNC
« Vertical measuring axis with a measurement range controlled measuring axes
of either 350 mm or 550 mm « Easy CNC programming and workpiece-specific
« New generation of probes with magnetic coupling measurement documentation
for fast probe arm changes - Capable evaluation software for determination of
« Tilt arm FS1 for perfect probe positioning, even on all form and positional tolerances
complex workpieces « For demanding measuring tasks in series production
« Available as a desktop device or as an ergonomic or for frequently changing tasks in the metrology lab
measuring station « Optional roughness and waviness measurement with
« Optional instrument table with air damping or free probing system in Z-direction
spring elements - Optional twist measurement according to
MBN 31007-07 V02
« Magnetic probe arm coupling for fast

changing of the probe arm and protection

= . .
in case of collisions

HOMMEL-ETAMIC F435,
ergonomic measuring station

Model Workpiece | Distance C/Z | @ measurable | Measuring Centering/ | Measuring | Option
weight axis height leveling axes roughness

F435/F455 desktop | 40 kg 400 mm 430 mm 350/550 mm | automatic | C, Z, R no

F435/FA55 station 40 kg 400 mm 430 mm 350/550 mm | automatic | C, Z, R no

form

F435/FA55 station 40 kg 400 mm 430 mm 350/550 mm | automatic | C, Z, R yes, Z axis

roughness




C Fass5

Optional roughness and waviness measurement
Thanks to the new FT1.1 probe generation and a
double-tipped probing system, roughness and waviness

measurements can be performed in addition to form

measurements. And all this in a single clamping opera-

Measurement of roughness and form tion, saving you both time and money.
with double-tipped probing system and

magnetic couplin .
E Ping Fully automatic measurements

Thanks to the optional motorized tilt and rotation
module MDS, the probe is always positioned in the
optimum probing position on the workpiece, thus
allowing for the measuring of complex workpiece geo-
metries without interrupting the CNC run.

The module has one motorized axis for tilting (90°) and
one for rotating (270°) the probe for reaching measure-

ment positions that are hard to access.

Compact desktop device
Depending on requirements, the F435 and F455

Motorized tilt and rotation module MDS measurement systems are available either as a com-

pact desktop device or integrated into an ergonomic

measuring station.




~ hommel
etamlc roundscan

Highly efficient solution for combined
form and roughness measurements

Depending on the measurement task, the combined form and roughness measurement systems from the
roundscan series can be configured to create the measurement situation that best suits your requirements.

System features Your benefits

- Highly accurate air bearing rotary table with « Saving of time: very fast, fully automatic centering
impressive rigidity for consistently high precision and leveling and CNC controlled measuring axes for

« Vertical measuring axis available in three different save measuring, even on complex workpieces
heights, depending on requirements + Flexibility: combined form, roughness and twist

« Basic version for form measurement with 1 pym resol- measurements in a single clamping operation with
ution of the R/Z axis and 20,000 points in the C axis no probe arm changes; small parts such as valves can

+ High Resolution version (HR) for combined form and be measured with a small measuring circle
roughness measurements with 0.1 ym resolution in « Ergonomics: optimized design for convenient standing
the R/Z axis and 720,000 points in the C axis, as well or sitting operation of the measuring system

as integrated linear scale and air damping with active
level control

HOMMEL-ETAMIC roundscan 555 with
optional printer container




C roundscan

Fully automatic measurements with innovative

probe system for efficient measurement of form,

roughness and twist

« CNC controlled tilt and rotation module MDS3 for
measurements at any position on the workpiece

« Double-tipped probing system for measurements
with two different probe tips for form and roughness

« Adjustable and switchable probe force for measure-
ments in accordance with standards

« Probing system can be switched from form to

roughness during the CNC run
MDS3 with double-tipped probing system

. . . + High resolution of the axes for a minimal measuring
FT3 with collision protection

point distance for roughness measurements
+ Low measurement speed from 0.2 mm/s can be run
« Only very low basic interference of the measuring
p— axes, even at maximum resolution
« Form and roughness measurements can be pro-
grammed fully automatically; no retooling times for
fast and reproducible measurements
« Magnetic probe arm coupling for fast changing of

the probe arm and protection in case of collisions

Ergonomic measuring station
« Height-adjustable, tiltable evaluation unit

- Convenient standing and sitting workstation

« Lockable cabinets for safe storage of evaluation
computer and printer

« Control panel for performing key operations
while maintaining a view of the workpiece and probe

« Integrated probe arm rest

Height-adjustable evaluation unit

Model Workpiece | Distance C/Z @ measurable Measuring | Centering/ | Measuring | Option roughness
weight axis height leveling axes (HR models)
roundscan 535 | 60 kg 370 (420)* mm | 430 (530)* mm | 350 mm automatic | C, Z, R, X, Y | yes, C, Z, R axes
roundscan 555 | 60 kg 370 (420)* mm | 430 (530)* mm | 550 mm automatic | C, Z R, X, Y | yes, C, Z, R axes
roundscan 590 | 60 kg 370 (420)* mm | 430 (530)* mm | 900 mm automatic | C, Z, R, X, Y | yes, C, Z, R axes

[ 3 L e [S) 127 157 4 WM VA C) i V2




hommel
etamic rmss200

Spindle measuring machines for
large and heavy workpieces

The specific machine design of the FMS8200 spindle measuring machine with a rotating probing system and five
measuring axes offers you a flexible solution for the automated measurement of all form and positional tolerances
on large and heavy workpieces.

System features
« Rotating probing system with automatic weight
balance

« Automatically movable air bearing X-Y table with
large support area

« In X-Y table integrated axes (A, B) for automatic
workpiece alignment

+ X, Y and Z axes with straightness measuring function

- Five measuring axes, two alignment axes as well as
optional movement axis for the measurement of V
motor blocks

« Automatic setting of the probing system to the work-
piece diameter

Your benefits

« Fully automated measuring runs with extensive
evaluation possibilities

« Especially suited for cylinder heads, motor blocks,
large liners, gear boxes, crank shafts, large-bore
pistons, etc.

- Freely movable operator terminal for the entire
machine control

- Comprehensive collision protection for a long
service life and increased productivity

- Automatic changeover of the probing
direction for different measurements in
a single clamping operation

« Easy changing of the workpiece thanks to large
measuring and travel ranges of the axes

HOMMEL-ETAMIC FMS8200



hommel

etamic rmss200

Crank shaft measurement

The crank shaft measurement arm is used for axial
and radial measurements on main bearings and

pin bearings with no probe changes. The measure-
ment arm is available with either an automatically or
manually rotating probe.

Tilt module

The tilt module enables manual or automatic positio-
ning of cylinder heads or motor blocks (depending

on version). Valve seats and cylinder bores of V motor
blocks can be completely CNC measured.

Manual tilt module

Model Workpiece X axis Y axis Measuring Workpiece Measuring
weight height alignment axes
FMS8200 | 300 kg 800 mm 300 mmm 1300 mmm automatic CZRXY
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Software with clear user guidance
for reliable measurement evaluation

The graphical, function-oriented TURBO FORM

user interface ensures simple operation, even when

performing complex measurement tasks:

« User-friendly interface with clear icons

« Simple definition of measurement positions and
axis references

« Direct transfer of positions via teach-in

« Simple CNC programming using pictograms

« Fully automatic alignment and measurement of
workpieces

« Comprehensive profile analysis and complete
documentation of the measurement results

e =

Ceroenduily

Creating test plans

By clicking the mouse you select the required
characteristic. The wizard guides you simply and safely
through all the necessary steps.

Performance features

« Clear program flow

- Evaluation in accordance with standards

« Convenient test plan management

« User-defined presentation of measuring reports

« Numerous options for special applications

« Fast evaluation algorithms for prompt results

« CNC modules, Fourier analysis and 3D analyses
included in the standard scope of delivery

« Automatic saving of PDF reports

Automatic alignment

Alignment is semi-automatic or fully automatic (depending
on the device version) and is supported by the software to
optimum effect.



Automatic measurement runs: CNC

A CNC run is quicker than a manual measurement
sequence and provides user-independent, reproducible
results. CNC programs are created by single steps in the
teach-in mode and can then be changed step by step,

either as a total measurement run or in single steps.

Measuring

Depending on the device type, measuring is per-
formed manually or fully automatically via a CNC
measuring program. The aligned workpiece is
(automatically) measured at the measuring positions
defined in the test plan. The measuring profile can
be viewed, allowing an evaluation to be performed
while the measuring process is still underway.

homme!

etamic rurso Form

Fourier analysis

The measured profile is deconstructed into its spectral
components and displayed as a graphic. Tolerance
limits are defined with a limiting curve and a warning
limit in order to detect recurring, high-frequency profile
parts, such as chattermarks.
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Analysis and documentation

After scanning the workpiece, the measuring profiles
are displayed clearly and in accordance with standards in
(3D) diagrams. Printing and saving of the reports can be
integrated directly into the automatic run. Measurement
data can also be exported via an optional interface.
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Software options for the evaluation
of special measuring tasks

Line form

Cone
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Linear form piston

Line form
Evaluation of the line form by a nominal curve with
even tolerance band.

Angular sector
Determination of the greatest roundness error within
a defined angle segment.

Fourier synthesis

Extraction of individual frequency ranges. Characterist-
ics, which are then formed, no longer contain these
waves.

Cone

Calculation of the cone angle from two polar or two
linear profiles. Determination and clear 3D display of
conical form and run.

qs-STAT® interface

Certified according to AQDEF. Transfer of the measur-
ing data to the statistics package gs-STAT® for process
data analysis.

ASCII export interface

Export of calculated characteristics and their measured
values in ASCII format for further processing in other
software programs such as Excel.

Piston measurement

Evaluation of non-standardized characteristic types on
pistons, e.g. evaluation of the ovality, reference bolt
axis or linear form.

Brake disk measurement

Evaluation of certain important properties of brake
disks such as wobble, thickness difference, waviness
and wear measurement.



C TURBO FORM

Evaluation of roughness,
waviness and profile
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Measurement report

This optional module for the F435 and F455 models,
as well as the High Resolution (HR) versions of the
roundscan, enable fast, simple calculation, evaluation
and graphical representation of all standard roughness,
profile and waviness parameters in accordance with
DIN/EN/ISO/JIS standards.

Performance features

- Various standard forms for evaluation

- Simple, clear configuration of measurement
conditions

« Individual combination of parameters depending
on the measurement task

« A wide range of display options simplifies profile
analysis, e.g. superposition of several profiles,
zoom, filter or fault extraction

« Free and individual design of screen and print forms

« Clear display of all form and roughness parameters
in a characteristics table

« The key information is visible at a glance via the
tolerance output and the status display

Automatic roughness evaluation (CNC)

Roughness measurement positions are integrated

into the CNC run by the appropriate program button.
Measurement conditions such as probing force are
adapted automatically. The results are displayed directly
in the automatic measurement run and printed as
required. They can also be saved as a PDF file or expor-
ted via the ASCII or gs-STAT® interface (optional).
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Twist measurement

according to MBN 31007-7

Twist refers to periodic structures which are compar-
able with the course of a thread. Magnified many
times, it is visible as a micro-grinding structure. Twist
structures at the sealing surfaces of shafts occur during
grinding and impair the sealing function between the
shaft and the sealing ring.

The most important properties of these structures can
be determined with a 3D evaluation of the surface.
The contact zone of the shaft is measured as a 3D area
with a roughness stylus tip over a series of envelope
line profiles. This allows a graphic representation of
the twist structure as well as calculation of the twist
parameters.

Twist measurement with a roughness stylus tip

Twist parameters

The F435, F455 and roundscan systems support the
current version of the Daimler standard MBN 31007-
7 from 2009. This means that all parameters such as
Number of threads DG, Twist depth Dt [um], Period
length DP [mm], Feed cross section DF [um?], Feed
cross section per revolution DFu [um?/r], Contact
length in percent DLu [%] and Twist angle Dy [°] can
be determined. Due to the optimized evaluation
algorithms, the measurement results are much more
stable. The reduction of the standard evaluation length

from 5 mm to 2 mm reduces time considerably.

TwistLive® analysis method

With this modern analysis method for all roundscan
systems, the normal measurement time may be
reduced by 75 %. During the measuring progress,
a results forecast of the twist parameters is already
possible — live!
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Display of unfiltered primary surface structure
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Display of twist structure in detailed scaling
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Display of original profile (green) and twist profile (blue)



Accessories

Chucks, instrument tables and
tilt modules for F series and roundscan

We offer a wide range of standard and custom accessories for handling even
the most complex workpieces.

Chucks Motorized tilt and rotation module

With three, six or eight hardened clamping jaws for for F435 and F455

secure clamping of the workpieces on the rotary table. ~ With this module the probe is always positioned in
the optimum probing position on the workpiece. Thus
complex workpiece geometries can also be measured
fully automatically.

Chuck FX70 Art. 1006 0796
Chuck range
Internal 18-62 mm
External 2-68 mm

Art. 232 036

Chuck FX100
Chuck range
Internal 28—=95 mm
External 2-95 mm
Art. 232 357

Chuck FX150
For 250 mm rotary table

Instrument tables
For F series desktop devices

Chuck range GTS with drawers Art. 232 900
Internal 46-140 mm GTS-K Art. 232 901
External 2-140 mm For F435 and F455
Art. 232 359 GTF-3 with

spring elements Art. 1006 3184
Chuck FX150 GTF-3 with
For 150 mm rotary table air damping Art. 1006 3185

Chuck range
Internal 46—140 mm
External 2-140 mm
Art. 507 001




Accessories

Probe arms — basis for
high-precision measurement

Probe arm set FTS1 for F50 The components of the probe arm set may also be
To cover the most common measurement tasks. ordered separately:
Art. 230 580

Extension LO30
L =30 mm (2x); M2 thread Art. 051 210
Probe tip M2 KU500/R L20

L=20 mm; 1 mm ruby ball;

M2 thread Art. 051 209
Probe tip FO KE300/90H L10 D2/10
— L =10 mm; 2 conical tips Art. 519 520
;::— Probe tip FO KU1500/R L20 D2/18,5
/ L=185mm;
3 mm ruby ball Art. 243 877
/ Probe tip FO KE300/90H L35 D2/35
/ L =35 mm; 2 conical tips Art. 241 712
y Probe tip FO TO250-8000/60H L40 D2/40
7 L =40 mm; axe probe tip with
0.25 mm and 8 mm radius Art. 243 681

Key for changing the probe tip M2 Art. 051 215

Probe arm FT-R-L100-KU 1,5

1 o
; L ‘7’%’ 3‘ e L =100 mm, 3 mm probe ball Art. 230 615
. 2= A
100 0
7T Probe arm FT-HR-LO40/L100-D2
i 2 mm bore for inserting probe tips
ul —
d | % ,,,,,,,,,,, — T L=40 mm Art. 230 630
| o 1 » | L=100mm Art. 230 634
\
LB
14
ﬁJ ‘ Probe arm FT-HA-L020-M2
* Ll o — %ﬁi} - M2 thread for screwing on probe tips
I '* L=20mm Art. 230 561
40 20

20




Accessories

Ceramic probe arms for F50
Available in standard and custom sizes, which can be quickly and easily adapted to a variety of measurement situ-

ations. Below are examples of different types of probe arms.

Probe arm FT-HR-L040/L100-M2

*‘ ] 2 mm thread for screwing on probe tips

— - —3-— L =40 mm Art. 244 940
—
| L=100 mm Art. 244 941
Probe tip with
v | Y 3 mm ruby ball  Art. 063 935

Probe arm FT-HR-L404/L100-D2

for inserting 2 mm probe tips

L =40 mm Art. 256 720

L=100 mm Art. 1000 1880

Probe tip with

2 conical tips Art. 243 938

For measurements on ground and slightly soiled

measurement positions

- Probe arm FT-R-L097,75-KUO,15
IJ(/} ————————————————— ———{o-—- with tip contacting at an angle

Art. 241 561

For measurements on envelope lines

) Probe arm FT-AR-L040/072,25
Special version
With cross pin Art. 256 729

For measurements on end surfaces, in bores

above 3 mm and on the bottom surfaces of
bores

[
.

@ Probe arm FT-A-L040-KE5
' L =40 mm, diamond Tipp with 90°, 5 pm

[ | —— Art. 513 140

L_ For twist measurement

39.25 4. 1

21



Accessories

Probe arms for individual

measuring tasks

Probe arm set FTS3 for F135/F155, F435/F455
and roundscan

To cover the most frequent measurement tasks.
Art. 1002 9224

e
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The parts of the probe arm set can also be ordered
individually.

Probe tip FO KE300/90H L10 D2/10
L =10 mm; 2 cone tips
Probe tip FO KE300/90H L35 D2/35
L =35 mm; 2 cone tips Art. 241 712
Probe tip FO KE300/90H L10,4 D4-2
L =10,4 mm; cone tips

Art. 519 520

Art. 243 519
Pin wrench M2 Art. 051 215

Extension LO60

L =60 mm; M2 thread Art. 1003 4259
Probe tip M2 KU1000/R L20

L =20 mm; 2 mm ruby ball;

M2 thread Art. 051 207

Probe arm FTM-HR-L038*098 - D2*D2

Two 2 mm bores for inserting stylus tips. The probe tip
at 38 mm is suitable for the outside measurement; the
probe tip at 98 mm is used for measurements in bores.

L=38mm+98 mm Art. 1003 0456

Probe arm FTM-HA-LO18-M2
M2 thread for screwing on probe tips.

L=18 mm Art. 1000 3942

38 ‘ 2

il rubyball@3
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Standard probe arm with probe tip
Delivered with every device.

Probe arm FTM-HR-L038-D2
L=38mm

Probe arm FO KU1500/R L20 D2

L =20 mm; 3 mm ruby ball

Art. 1000 3955

Art. 243 877



Accessories

Probe arms with M2 thread and matching probe tips for F135/F155, F435/F455 and roundscan

38/98/158/200

Probe arm FTM-HR-Lxxx-M2
Lateral M2 thread for screwing on probe tips.
L=38mm Art. 1000 3938

L =98 mm Art. 1000 9711
L =158 mm Art. 1000 9714
L =200 mm Art. 1003 8257

M2

Probe arm FTM-HR-L038*098 — M2*M2
Two lateral M2 threads for screwing on probe tips.

L=98 mm + 38 mm Art. 1002 4596

Probe tips M2 with ruby ball
Standard stylus tips for precise form
measurement.

Probe tip M2 KU1000/L10,0 D1,0
L=10 mm; 2 mm ruby ball;

Art. 051 208

Probe tip M2 KU1000/L15,0 D1,0
L=15mm; 2 mm ruby ball;

Art. 1002 9794

Probe tip M2 KU1000/L20,0 D1,0
L =20 mm; 2 mm ruby ball;

Art. 051 207

Probe tips M2 with diamond tip
For the exact determination of the

Probe tips M2 with cone

For measurements on ground and

surface parameters.

Probe tip M2 KE5 / 90GD L05,0

L =5 mm; diamond tip 90° /5 pum;
Art. 1002 9793

Probe tip M2 KE5 /90GD L15,0

L =15 mm; diamond tip 90° /5 pym;

lightly soiled measuring points.
Probe tip M2 KE300/90H L5,0

L =5 mm; cone tip 90°/R 0,3 mm,
Art. 1004 4157

Probe tip M2 KE300/90H L10,0

L =10 mm; cone tip 90°/R 0,3 mm;

Art. 1002 5091

Art. 1004 4188
Probe tip M2 KE300/90H L15,0

L =15 mm; cone tip 90°/R 0,3 mm,

Art. 1004 4189

Special probe arms for measurements in small bores from 3 mm

@ |

929
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Probe arm FTM-R-L099-KEO,3-60H
For form measurement.

L =99 mm; cone tip 60°/R 0,3 mm;
Art. 1001 1703
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Probe arm FTM-R-L098-KEOQ,005/ 60D

For roughness measurement.

L =98 mm; diamond tip 60° /5 pm; 45° mounting;
Art. 1004 0375

L =98 mm; diamond tip 60° /5 ym; 45° mounting;
Art. 1004 0389
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Calibration

Permanent measurement aCCuracy

DAkkS-DKD calibration laboratory

Continuous monitoring of optimum measurement
accuracy is necessary to ensure perfect functioning of
the measuring instruments. This is because changes

in function can occur over the course of normal use,
especially due to wear and tear, and these types of
changes can go unnoticed. We calibrate the standards
you send us in our ISO/IEC 17025 accredited DAkkS-
DKD calibration laboratory. This ensures direct tracing
of the gaging components to the Federal Physical-Tech-
nical Institute (PTB) and guarantees measurements
and calibrations at the highest technical standard for
measuring.

If a standard cannot be calibrated, a new one can be
obtained directly from any of our manufacturing
facilities. Simple factory calibration certificates and test
reports for non-accredited parameters are also avail-
able. We also carry out capability tests for demanding

measurement tasks.

Our range of calibration services:

Our DAKKS-DKD accreditation includes the measure-

ment of variables such as roughness, profile depth,

roundness, straightness, and parallelism as well as

contour standards and roughness measurement instru-

ments. Within this scope we offer:

« DAkkS-DKD calibration certificates for form stand-
ards

« DAkkS-DKD calibration certificates for contour
standards

« DAkkS-DKD calibration certificates for roughness
standards

« DAkkS-DKD calibration certificates for roughness
measurement systems

DAkkS-DKD calibration certificate for form
standards

Calibration is carried out on our DAkkS-DKD measuring
station in an air-conditioned, vibration-insulated meas-
uring room. All common form characteristic values can
be determined.
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Magnification standard FN101

For inspecting the amplification of the probing system.
Art. 521 809
Art. 532 528

With test report
With DAkkS-DKD calibration certificate

Roundness standard FN111
Made of ceramic. For inspecting the radial roundness
deviation of the rotational axis.

With test report

With DAkkS-DKD calibration certificate

Art. 521 799
Art. 532 529

Roughness standard
RNDX2 with standard holder FNR

Geometry standard RNDX2 made of nickel with an
extra hard protective coating and triangular/sinusoidal
grooves. For inspecting the roughness measurement of
the Z and R axis.

Delivered with test report and
standard holder FNR for one
or two geometry standards
of the RNDH or RNDX type.
Ra: approx. 1.0 pm;

Rz: approx. 3.3 pm

Art. 1003 4205

Set of twist standards
With 10 and 30-turn left twist. For inspecting the
accuracy of the measuring systems.
Delivered with test report.

Art. 1001 6265




Measure your crank shafts and cam shafts quickly and accurately with the fully automatic,

CNC controlled CFM3010 measuring machine.

System features

« Gaging component capability: measuring accuracy
with repeatability of up to 0.3 pm

« Distance between tips: 1250 or 1500 mm

- Fast measurement value recording

« Choice of manual or automatic loading

« Wear-free air bearing measuring slides

« Capable evaluation software TURBO SHAFT for
cam shafts and crank shafts

Your benefits
« Secure measurement results, as there are no

mechanical transverse forces

Excellent basic accuracy thanks to high-resolution

measurement systems

Robust construction with vibration decoupling for

use in the measuring room or in the laboratory

Optimized CNC runs in conjunction with high

measurement and travel speeds

Can be used flexibly for a variety of workpieces

CFM3010

nic

HOMMEL-ETAMIC CFM3010

Model Workpiece weight | Test diameter

Measuring height

CFM3010 150 kg 300 mm

1250 or 1500 mm

hommel

etamic crmszoto
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hommel
etam IC shaftscan 1030

High-End solution for crank shaft
and cam shaft measurements

Thanks to its sophisticated and intelligent hardware and software components, the shaftscan 1030 offers highly
accurate top-of-the-range crank shaft and cam shaft measurements.

System features Your benefits
« Robust construction, as well as dual vibration « Fast, simple program setup
decoupling, for use in the measuring room and in « Excellent cost-efficiency and service life thanks to fast
production measurement and travel speeds and the use of wear-
« Optimized machine concept with ergonomic design, free components
height-adjustable evaluation unit and easy loading « Maximum accuracy with flexible use for different
« Evaluation of form and positioning, lengths shafts
and diameters, and all cam form deviations and « Short travel distances and measuring times thanks to
chattermarks arbitrary order of repeat measurements of selected
« Pneumatic lifting of the tailstock with position measuring points
indicator and automatic clamping for distinct « Two measuring heads as an option for reduction of
clamping position cycle times

« Integrated storage compartment for gaging
components and accessories

 Wear-free air bearing measuring slides

« Capable evaluation software TURBO SHAFT
for cam shafts and crank shafts

HOMMEL-ETAMIC shaftscan 1030

Model Workpiece weight | Test diameter Measuring height
shaftscan 1030 150 kg 300 mm 1000 mm

—lolzlal/ el Azzlniel-l=lA
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etamic cem

Specialist for cam shaft and cam
form deviation measurements

Maximum mechanical accuracy and production-oriented robustness coupled with proven evaluation

software are just some of the outstanding features of this CNC controlled cam shaft measuring machines.

System features Your benefits

- Continuous zero-point inspection of the measure- « Horizontal structure for optimum handling of
ment systems for optimum intrinsic machine safety workpieces

« Robust construction and dual vibration decoupling + Measurement of all cam form deviations using
for use in the metrology lab or in production suitable cam fitting processes

« High-resolution measurement systems for excellent  Two measuring heads used in parallel ensure fast
basic accuracy measurement runs

« Wear-free thanks to pneumatic tailstock lifting for + Optimized CNC runs in conjunction with high
positioning measurement and travel speeds

« PTB certified evaluation algorithms

Model Workpiece weight | Test diameter Workpiece length
CCM2010 50 kg 120 mm 1100 mm
CCM2020 50 kg 120 mm 1000 mm
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Accessories

Accessories for CFM, shaftscan

and CCM

We offer a wide range of standard and custom accessories for easy handling of the workpiece. Our decades of
experience in the field of crank shaft and cam shaft measurement ensure that you get the perfect solution even
for complex measurement tasks.

Measuring followers
Universal measuring followers for different measuring
tasks.

Flat measuring follower for crank shafts Round measuring follower made of different materials
and convex cam shafts for cam shaft diameters

Workpiece drivers

Universal standard workpiece drivers for the measure-
ment of all common workpiece types.
Application-specific drivers are also available.

Universal driver for cam shafts, Workpiece-specific axial driver for cam shafts and Workpiece-specific radial driver for cam shafts for
gear shafts and crank shafts crank shafts for angle indexing in axial bores angle indexing in grooves
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Calibration

Cam form deviation measurements

at PTB* |eve]
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Thanks to the cam shaft standard and the validated

evaluation algorithms of the TURBO SHAFT software,

traceable cam form deviation measurements can be

performed for the first time.

+ DAkkS-DKD certified evaluation software for cam shafts

- Calibrated cam shaft standard

« Practice-oriented, reliable, traceable and therefore
comparable status reports and status evaluations of
cam shaft measurement systems

« Evaluation of form and dimensional deviations in all
the main characteristics

« Comparability of evaluation strategies and detached
consideration of the influence of the software from a
purely mechanical measurement process

- Evidence of gaging machine capability (Cg, Cgk)

- For all CFM, shaftscan and CCM measuring machines

Characteristics measured
+ Cam form

+ Cam pitch

- Cam height

« Cam width

« Cam base circle radius

« Cam base circle run-out
« Cam angle position

+ Diameter

- Circularity

« Straightness

- Parallelism

Certified evaluation software TURBO SHAFT

« Validation of evaluation algorithms

- Definition of measuring uncertainty on the basis of
synthetic reference information

« Certified measuring uncertainty of the software
<£0.1 pm (cam form) or £0.1" (angle)

* Federal Physical-Technical Institute — Physikalisch-Technische Bundesanstalt (PTB)
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Convenient measurement and
evaluation according to standards

The Windows software TURBO SHAFT sets standards

with its convenient operation and functionality:

- Fast and simple program creation thanks to
standardized input assistance

« Extensive help functions

 Automatic creation of a CNC program with
the input data

+ Grouping functions support the clarity of
complex CNC programs

« Entering of positions via teach-in

- ,Copy & Paste” for recurring characteristics,
tolerances and nominal values

e ——
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Performance features

« Definition of all measurement positions by entering
a constant bearing and measurement track distance

« All measured values can be displayed for direct
evaluation during the CNC run

- Automatic evaluation and determination of
characteristics

- Documentation of measurement results using clear
screen and print forms

« Export in ASCII format

« Saves and exports source data, result data and
reports

« Offline programming

Measurement in the
main dialogue box

= ol e T e S

—
-y = = T __
Ay aa Ll
= A S 4 e
s LS
T i | T
= L
L A L]
|- = R L
] 1 o T : T mee
1 __smm CLN | _wo ww
= Coveem mms ] | e s
T T T T .
W R maR ome A | | o mea
T i
e emm  um 36w | wx e
A A G s A 1 (L L
..Ef:.‘_—;f_:’ #_E i.‘ Jﬁ:,_
e i fii Lt
- — - | ——
B e S S [ |
LA IIM._ 1 | L .

Numeric output
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Evaluation of specific measurement tasks

Cam form profile over 360°

The cam form profile deviation can be detected in the
area of the pre-cams, main cams or post-cams as well
as on the base circle.

Chattermarks

Chattermarks are detected thanks to a frictionless
measurement system with no reverse tension. As the
measured values are recorded in the regular cam form

measurement, there is no additional time outlay.

Axis parallelism of crank shaft pin bearings
Display of the direction and amount of the axis
parallelism to a reference axis for each main bearing

and pin bearing via vectors.

Wear evaluation for cam shafts
Determination of the material wear between two meas-
urements. The form deviation difference is identified as

the maximum wear with the amount and angle position.

Crowning evaluation
Either from the polar or the linear measurement.

Certified qs-STAT® interface
ASCII transfer format for local or central data storage.

Position deviation

Axis parallelism

Crowning envelope line
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- HOMMEL-ETAMIC incometer V

Flexible measuring systems tor form
and roundness in cylinder bores

The incometer V measuring systems offer fast, reliable
and highly accurate measurements for analytic examin-
ation of cylinder-piston configurations in engine block

development.

System features

« Compact, robust measuring probe

+ Scanning measuring method

« Simple operation via Windows software with
pre-defined measuring routines

« By changing measuring tips and clamping jaws,
the probe easily adjusts to different diameters

32

« Measurement of cylinder distortion and wear, also
under temperature influences

- Assistance for the dimensioning of piston rings

« Measurement with mounted cylinder head possible

Your benefits

- Flexible and mobile use during development and
testing

- Resistant to vibrations, making it ideal for measure-
ments during production

- Easily adapted to different cylinder dimensions
thanks to the clamping mechanism

« The probe’s self-adjustment eliminates time-
consuming alignments

 Automatic correction of any eccentricities or inclined
positions of the cylinder axes to the measuring probe

via the software

« Shortest measuring times on the market




C incometer vs

Measuring cylinder distortions

+ Measurement and evaluation of the influence of
cylinder heads and gaskets on bore distortion

« Thanks to its extremely compact design, the
incometer probe can be installed on the crank shaft
side in order to measure inside cylinder bores with
the cylinder head mounted

+ In the case of long-term testing, wear rates and
cylinder distortion can also be monitored

Temperature distortion

« Simple fixturing and high speed allow for measure-

External plate for fixing the probe

ment of engine blocks, even under high temperature
conditions

- Distortion-specific analysis of the critical warm-up
phase with extreme differences in temperature
between the cylinder head and the engine block

incometer VS for small engines

Analysis of cylinder distortions in small motors, e.g. for:
- Motorcycles

« Agricultural and forestry equipment

- Compressors of cooling systems

incometer V110 for flat engines

HOMMEL-ETAMIC incometer VS Analytical testing of the cylinder-piston configuration
in engines with particularly difficult installation require-
ments, e.g. extremely flat VV engines.

HOMMEL-ETAMIC incometer V110 Mounting device and accessories for incometer V
Model Test diameter Axial measuring range Radial measuring range
incometer V 65— 155 mm 80 —200 mm (depending on model) | =400 pm
incometer V110 65— 155 mm 110 mm +400 pm
incometer VS120 39 -100 mm 120 mm +500 pm
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Fast form measurement in

cylinder bores

The incometer P delivers fast,
reliable and highly accurate quality
data during production.

System features

« Compact and robust design for mobile use during
production

+ Minimization of disruptive vibrations thanks to direct
mechanical connection between the measuring
probe and the workpiece

« Automatic correction of inclinations and eccentricities
by the software

« Precision measurements of roundness and form in
seconds during engine production
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HOMMEL-ETAMIC incometer P

Your benefits

« Fast measurement readiness, as no manual alignment
is required

« Measurement of the cylinder bore in just a few
seconds

- Fast adaptation to different bore diameters thanks to
interchangeable measuring tips

- Ideally suited for flexible production lines

- Simple operation, even without previous experience



Inserting of the probe Fixing of the probe

Easy handling and fast measurement

Measuring a cylinder bore with the incometer P takes « Start of the measurement and 360° rotation of the
only a few seconds: measuring head
« Insertion of the probe into the cylinder « Scanning, dynamic recording of the measurement
+ Plastic guide rails protect the cylinder wall values of all previously positioned sensors at a
+ Adjustment of the probe to the bore via a fixture constant speed

plate + Measurement values are available immediately
- Simply attaching the clamping levers connects the + Choice of up to 7 sensors per measuring head

incometer P to the engine block
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Isometric plot of a cylinder Radial plot of a cylinder bore Axial plot of a cylinder bore
measurement
Model Test diameter Axial measuring range | Radial measuring range
incometer P100 60— 110 mm max. 300 mm +500/1000 pm

(depending on the diameter)
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C incowin

Clearly structured evaluation and
control software
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Clearly arranged desktop

The clearly structured INCOWIN software ensures that
operating the measuring systems is easy, even with

no previous experience. Once the measurements have
been taken, all procedures, such as saving and printing
the measurement results and statistically evaluating
them, can be performed automatically. The advanced
user administration (optional) allows hierarchical access
to the individual functions of the INCOWIN software.
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Performance features

+ Optimal mobility with a notebook

+ Clear and easy-to-understand user interface for
intuitive operation

Central data backup possible via network operation

« Rapid set-up of all user-specific requirements

« Multiple display options for easy analysis of the
measurement results

- Easy creation of new measurement reports

« Customization of screen and print forms

Language selection (English, German, French)
during operation

- Simple project management

+ Comfortable menu guidance
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C incowin

Print preview

Dynamic measurement

INCOWIN offers extensive measuring functions and is
equipped with a standardized high-resolution scan-
ner. This ensures a very high resolution and a detailed
display of the actual geometry of the cylinder bore. The
high data density allows standardized filter methods to
be used (e.g. Fourier and Gauss filters or median filter
for eliminating individual outliers).

Optimum mobility

The incometer systems are operated with a notebook
for mobile use. The overall logic is generated on an
interface card, which is installed in the electronics unit.
The connection to the computer consists of a serial
interface cable.

Numerous support tools

Unrestricted upgrade capability

Measurement systems can be retrofitted at any time.
The cost will vary depending on the age and technolo-
gical status of the system, and must be determined on
a case-by-case basis.

Customizable range of functions

INCOWIN can be extended by software options and
the range of functions can be customized, thereby
ensuring maximum clarity.

Optional offline software

This module enables external (offline) evaluation and
analysis of the measurement data from the incometer
form measuring system on a separate computer.
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hommel

Software options for research

C incowin

and development

Wear measurement

In order to measure the liner wear in previously used
cylinder bores, the cylinder bore is measured in high
resolution with axial scans equally distributed around
the circumference.

Measuring temperature distortion

Due to the very fast complete cylinder measurement,
the incometer systems are also able to measure hot
engines (up to over 120°C), allowing temperature
distortion to be identified on a ,living” object.

Fourier analysis

Distortions are calculated using the Fourier analysis
method for a more precise description of the cylinder
form.

~Copy & Paste”/Data export

Both the graphics and the parameter list can be
exported to another format or to other Windows
applications.

Differentiation

For analyzing distortion changes with different
configurations of the cylinder head, the cylinder head
seal and the crankcase, or for hot distortion evalu-
ations. A difference is generated based on measure-
ments that have been carried out at different times in
order to draw a direct comparison between them.

Data import

External data (polar, Cartesian or as Fourier coeffi-
cients) can be imported into the INCOWIN software,
evaluated with the same algorithms as ,,normal”
measurements, and compared with the incometer

measurements.
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C incowin

Software options for the

production

Block measurement and complete evaluation

o
-
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For measuring a complete crankcase with one-time

input of the reference data. The user is guided through

the entire measuring procedure via diagrams. All cylin-

der measurements of a crankcase are saved in a single

file. The evaluation contains the printout of the form
parameters for all cylinders in a table and provides a
graphic display of the radial and axial measurement and
the isometries for all cylinders on one page.

=
=

Data transfer to qs-STAT®

- - - i — i =
The gs-STAT® interface certified by Q-DAS allows the Block measurement
measurement results to be transferred to a statistics
package for further process data analysis.
Determining the absolute diameter = it
F?r deterlimnmg thehabsoijutehdmmeter of the clytljmde:j = T :ﬁ.—mln
of a crankcase. To this end, the incometer is calibrate ko A | i e 0000
e |t

to the nominal dimension of the cylinder diameter

before each measurement.

Advanced user administration

For creating different users and user groups with their :u_-:-n P ' el

own profiles. The individual users can each be assigned . Pt e St

to a specific group and given a personal password. broe s |
o | M | e | Skt | ik |

Automatic functions S e
For automating processes, such as saving, printing etc.,
in order to reduce errors resulting from incorrect inputs

or user mistakes.

User administration
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HOMMEL-ETAMIC F series and roundscan

Model F50 F135/F155 F435 / FA55 roundscan 535 / 555 / 590
Measuring range

Distance C/Z axis 195 mm 275 mm 325 mm 370 (420)* mm
Max. test diameter 300 mm 340 mm 430 mm 430 (530)* mm
Max. measuring height 320 (560) mm 350/550 mm 350 /550 mm 350/550 /900 mm
Rotation axis (C axis)

Table diameter 150 mm 150 mm 250 mm 330 mm
Workpiece alignment manual manual automatic automatic
Roundness error pm+pm/mm measuring height | 0.05+0.0005 pm 0.03+0.0005 pm 0.02+0.0005 pm 0.02+0.0005 um
Roundness error ym+um/mm measuring height* | 0.025+0.00025 pym 0.015+0.00025 pm 0.01+0.00025 pm 0.01+0.00025 pm
Axial run-out error pm-+pm/mm radius 0.05+0.0005 um 0.04+0.0005 pm 0.03+0.0005 pm 0.03+0.0005 ym
Axial run-out error pm-+pm/mm radius** 0.025+0.00025 pm 0.02+0.00025 pm 0.015+0.00025 pm 0.015+0.00025 pm
Centering range +2 mm +2 mm +2 mm +5mm

Leveling range +0.6° +0.6° +0,6° +1°

Measuring and positioning speed 1-10 1/min. 1-10 1/min. 1-12 1/min. 0,2-30 1/min.
Bearing air air air air

Max. charge 250 N 250 N 400 N 600 (1000)* N
Vertical axis (Z axis)

Traverse distance 320 mm - - -

Measuring distance - 350/550 mm 350/550 mm 350/550/900 mm
Straightness error/100 mm - 0.15 um 0.15 pm 0.15/0.15/0.25 pm
Straightness error/measuring distance - 0.3/0.4 ym 0.3/0.4 um 0.3/0.45/1.5 pm
Parallel C-Z/measuring distance - 0.8/1.3 ym 0.8/1.3 um 0.5/0.8/2.5pm
Measuring and positioning speed - 0.2-23 mm/s 0.2-23 mm/s 0.2-50 mm/s
Collision protection - yes yes yes

Horizontal axis (R axis)

Traverse distance 160 mm - - -

Measuring distance - 220 mm 220 mm 220 mm
Straightness error/100 mm - - 0.3 um 0.25 pm
Straightness error/measuring distance - - 0.6 um 0.5 um

Squareness C-R - - 1.2 um 0.8 um

Measuring and positioning speed - 0.2-14 mm/s 0.2-14 mm/s 0.2-50 mm/s
Dimensions/weight

Length 475 (635) mm 700 (910)*** mm 790 (1010)*** mm 1990 mm

Width 285 mm 410 (550)**** mm 510 (650)**** mm 750 mm

Height 710 mm 950/ 1150 mm 960/ 1160 mm 1760/ 196072310 mm
Weight (approx.) 60 kg 1857200 kg 290/300 kg 650 /665/685kg

All accuracy data according to EN ISO 1101 at 20°C +1°C in vibration neutral environment. Filter 0-15 rpm LSCI, or 2.5 mm LSLI; 6 rpm, or 4 mm/s.
All proof on standard under inclusion of the compensation method.

* On request

** Values as maximum deviation from the reference circle LSCl, filter 0-15 rpm LSC, 6 rpm

*** R axis extended
**** With servo box
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HOMMEL-ETAMIC FMS

HOMMEL-ETAMIC CFM, shaftscan and CCM

Model FMS8200 Model CFM3010 shaftscan 1030 CCM2010/CCM2020
Measuring range Measuring range

Max. test diameter 300 mm Max. workpiece diameter 205 mm 205 mm 175 mm

Max. measuring height 1250 (1500)* mm Max. test diameter 300 mm 300 mm 118 mm

Max. traverse distance radial 210 mm Max. measuring height 1250 (1500) mm 1000 mm 1100/1000 mm
Rotation axis (C axis) Max. traverse distance radial 210 mm 210 mm 60 mm
Dimensions table 600 x 450 mm Rotation axis (C axis)

Workpiece alignment automatic Face plate 196 mm 196 mm 157 mm
Roundness error radial pm+pm/mm | 0.1+0.0008 ym Workpiece alignment tips tips tips

measuring height Measuring speed 2-40 1/min. 2-40 1/min. 2-40 1/min.
Axial run-out error ym-+pm/mm 0.1+0.0008 pm Bearing mechanical mechanical mechanical
radius Max. charge 1500 N 1500 N 500 N

Bearing air Traversing speed 2-40 1/min. 2-40 1/min. 2-40 1/min.
Max. charge 3000 N Resolution 0.00005° 0.00005° 0.0001°
Traversing speed max. 12 rom Positioning accuracy 0.1° 0.1° 0.1°
Resolution 0.01° Accuracy +0.00028 +0.00028° 0.00139°
Positioning accuracy 0.1° Run-out accuracy of the roller bearing | 0.25 um 0.25 ym <0.5pum
Vertical axis (Z axis) Vertical axis (Z axis)

Measuring distance 1300 mm Travel distance 1290 (1590)* mm 1250 mm 1200/1000 mm
Straightness error/100 mm 0.3 ym Measuring distance 1250 (1500)* mm 1000 mm 1170/935" mm
Straightness error/measuring distance | 2,6 um Collision protection yes yes optional
Measuring speed 16 mm/s Positioning speed 5-150 mm/s 5-150 mm/s 5-200 mm/s
Positioning speed 25 mm/s Positioning error/measuring distance | 0.05 mm 0.05 mm 0.1 mm
Positioning error/measuring distance | 15 um/1300 mm Measuring and positioning speed 5-150 mm/s 5-150 mm/s 200 mm/s
Horizontal axis (R axis) Resolution of the Z scale 0.1 ym 0.1 pm 0.1 um
Measuring distance 150 mm + 100 mm rel. Accuracy +3 um +3 pm +3 pm
Straighntness error/150 mm 1.5um Straigtness axis (X axis)

Measuring speed 16 mm/s Measuring distance 210 mm 210 mm 60 mm
Positioning speed 25 mm/s Resolution 0.02 um 0.02 ym 0.1 um
Positioning error/measuring distance | 5 pm/150 mm Accuracy +0.2 ym +0.2 um +0.5 ym
Straightness axis (X axis) measuring Setting range of measurement force | 1,2, 3and 4 N 1,2,3and 4N 1,2,3and 4N
Measuring distance 800 mm Travel in X direction

Straightness error/100 mm 0.3 pm Measuring point distance 0.1/0.2/0.5/1 0.1/0.2/0.5/1 0.1/0.2/0.5/1
Straightness error/measuring distance | 1.6/800 mm Resolution radial 0.02 ym 0.02 ym 0.1 ym
Measuring speed 16 mm/s Resolution axial 0.1 ym 0.1 pm 0.1 um
Pos?t?on?ng speed ' ' 25 mm/s Dimensions/weight

Positioning error/measuring distance | 10 um/800 mm Length 1240 mm 1650 mm 2000 mm
Straightness axis (Y axis) measuring Width 1360 mm 1130 mm 1000 mm
Measuring distance 300 mm Height 2450 mm 2300 mm 1150 mm
Straightness error/100 mm 0.3 pm Weight (approx.) 2400 kg 2100 kg 1500 kg
Straightness error/measuring distance | 0.9 pm/300 mm

Measuring speed 16 mm/s

Positioning speed 25 mm/s

Positioning error/measuring distance | 6 pm/300 mm

Dimensions/weight

Length 1704 mm

Width 2250 mm

Height 3316 mm * On request

Weight (approx.) 7500 kg

" CCM2020: 935 per measuring slide
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HOMMEL-ETAMIC incometer

Model incometer V incometer VS incometer P
V80 V115 V150 V200 V110 VS120 P100

Diameter of the cylinder* 65— 155 mm 39-100 mm 60— 110 mm

Clamping length min. 20 mm 20 mm 25 mm 30 mm 40 mm ext. fixture ext. fixture

Axial measuring range 80 mm 115 mm 150 mm 200 mm 110 mm 120 mm max. 300 mm

Measuring path on the circumference 360° 360° 360°

Radial measuring range + 400 pm +500 pym +500/1000 ym***

Resolution 0.1 pm 0.1 pm 0.1 pm

Number of measured values per rotation 14,400/1,024 14,400/1,024 14,400/1,024

Number of sensors 1 1 max. 7

Repeating accuracy

Roundness <1.0pm <1.0pm <1.0pm

Cylinder form <1.5pm <1.5pm <1.0pm

Parallelism <1.5pm <1.5um -

Measuring accuracy

Roundness <1.0pm <2.0um <1.0um

Cylinder form <1.5pm <2.0pm <1.5pm

Parallelism <1.5um <2.0um -

Temperature range of use** 20-40°C 20-40°C 20-40°C

Power supply 230V /50 Hz 230V /50 Hz 230V /50 Hz
115V /60 Hz 115V /60 Hz 115V /60 Hz

Power consumption 150 W 150 W 150 W

Weight of the sensor 2.9kg 1.9 kg 8 kg***

* Further diameters on demand

** Measuring of the warm distortion on demand (up to 130°C)

*** Dependent on diameter

Product range for incometer @ min/max Height / Depth Width of part Laboratory Offline

Cylinder bore 39— 155 mm <200 mm <200 mm incometer VS incometer P

incometer V
Cylinder liners 39-155mm <200 mm <200 mm incometer VS incometer P
incometer V
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Product lines

Excellent industrial metrology

WAVELINE

Roughness and Contour Metrology

FORMLINE

Form Metrology

Mobile roughness measuring devices and manual

or automated surface measuring systems for meas-
uring roughness, contour, topography and twist,
combined systems for roughness and contour, visual
surface inspection for cylinder bores as well as cus-
tomized solutions.

OPTICLINE

Optical Shaft Metrology

Optical measuring systems for determining dimen-
sions, form, position and geometric elements on
shaft-shaped workpieces. Use as a SPC measuring
station, offline or automated stations in concatenated
applications and as customized solutions for work-

piece-specific requirements.

MOVOLINE

In-Process Metrology

Manual and CNCcontrolled systems for measuring
form, position and twist (device-dependent); com-
bined form and roughness measuring systems, systems
for form measurement in cylinder bores, spindle
measuring machines, crank shaft and cam shaft
measuring machines and workpiece-specific solutions.

GAGELINE

Dimensional Metrology

Pre-process/in-process/post-process measuring
systems with tactile, pneumatic or optical meas-
uring principles, manual and automatic measuring
devices, final inspection measuring machines,
customized inline measuring systems and optical

surface inspection.

SERVICELINE

Services Worldwide

Digital gage heads, measurement control units and
accessories for tactile in-process measurement of
diameter, position and length in tooling machines

with an aim to controlling the machining process.

Services relating to metrology such as consultation
and training, order measurements and relocation
services, production monitoring, (remote) main-
tenance and calibration, repairs and spare parts/
replacement service, measuring program develop-

ment and measurement process optimization.
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OMNTUYECKME CUCTEMBbI | JTASEPbI W OBPABOTKA MATEPVATIOB | MPOMbILUNEHHAA METPONIOTAA
BE3OMNACHOCTb ABUMEHWA | OBOPOHHDbIE 1 TPAXOAHCKUE CUCTEMbI

e

JENOPTIK

HOMMEL-ETAMIC opticline C200-C1000,
OeCKOHTaKTHbIe CTaHL MW U3MEePEHMA TeN BpaLLeHUs

-

TOYHOCTb — Hall 6u3HecC



MpomblwneHHan meTponorus

Balw napTHep B cpepe BbICOKOTOYHbIX
CUCTEM U3MEPEHMA BaNOB

Hommel-Etamic aBnsetca nogpasgeneHviem Jenoptik
Group, cneumann3npyLWMcA Ha MPOMbILAEHHON
meTponorun. Hommel-Etamic agnseTtca ogHum us
NNAEPOB NO NPOU3BOAUTCTBY M MOCTaBKE BbICOKOTOUHbIX
CUCTEM KOHTAKTHOrO 1 6€CKOHAKTHOrO M3MepeHus.
Mpon3BoacTBEHHAs NIMHENKa BKITIOYaeT B cebs
NPOMbILLSIEHHbIE PeLUeHNA AS1A BbINOMHEHWA LWWNPOKOTo
cneKkTpa n3mepuTesbHbIX 3afia4, HaNnpPUMep: KOHTPOJb
noBepxHocTen, Gopm 1 onpeneneHmne pasmepHbIX
[OMNYCKOB - Ha BCeX CTaANAX MPOV3BOACTBEHHOIO
npoLecca, a Tak»Ke Ha CTaf OKOHYaTeNNbHOM
NPOBEPKM UK B U3MEPUTENIbHON NlabopaTopuin.
Kpome Toro, Mbl npeanaraem WNPOKNIN CNeKTP

yCnyr Nno KOHCYNbTUPOBaHWIO, 00yUeHNIo, a TakKe
3aKJIl0Yaem KOHTPaKTbl Ha JJONITOCPOYHOE TEXHUYECKOE

ob6cnyxnBaHve obopynoBaHuA.
Hommel-Etamic. TouHoCTb - Haww 6r3Hec.

MpodeccroHanbHoe 3MepeHyie BasioB

Haww 6onbLuoi onbiT B chpepe onTryeckoro,
6eCKOHTAKTHOrO 3MEPEHVA BaslOB Ha MPON3BOACTBE
COYETAEeTCH C BbICOKVM KaueCTBOM TEXHOMOrMYECKIX

npouyeccos n n3genun, uto obecneymsaet BbICOKYIO

[Npenmyuiectsa

CKOPOCTb

- MNonHoe n3mepeHyie 3a HECKONbKO CeKYH[

— Co3paHvie MporpamMmbl U3MEPEHUI B TEUEHKE
HECKONbKNX MUHYT

TMBKOCTb

— OnTryecKne, 6eCKOHTaKTHble CEHCOPHbIE
YCTPOWCTBA ANA KOHTYPHOrO CKaHMPOBaHNA

— [lep>kaTesib 3a>KMMHOT0 YCTPOCTBA C KOHYCOM
Mopze

[MPOWV3BOANTESIBHOCTb

- KomnnekcHas cnctema MOHUTOPVHIA 1
TeMMepaTypPHON KOMMEeHcaunm

- HapexHoe obopynoBaHue

- Yno6Hoe nporpaMmmHoe obecneueHmne, bbicTpoe

BocCnpounseeneHne pesynbratoB I/I3MepeHI/II7I

npvBneKkaTesbHOCTb AsiA NoKynaTens. OTO BNOXeHne
AeHer OKynuTcA BHe 3aBUCMMOCTW OT TOIO, UCnosib3yeTe
JI Bbl aBBTOHOMHYO U3MePUTENTIbHYIO YCTAaHOBKY,
ynpasaaemMmyto onepaTtopom, niam noJIHOCTbIO
aBTOMATU3NPOBaHHYIO CUCTEMY OJ1A MOTOYHOIO

KOHTpOnA.

MeTponorusa Ha npon3BoaCcTBe

V|3MepVITel'IbeIe CNCTEMDI, NCNONIb3yeMbIE B
I'IpOVI3BO,E|CTBEHHOl7I cpene, BblABUTAOT OYeHb

BblCOKUMe Tpe6OBaHI/IFI K TEXHOJIOTNAM N KayeCTBy
npoaykuun. Hawa cuctema n3mepeHna sanos
NOTHOCTbIO YAOBNETBOPAET STUM Tpe6OBaHI/IFIM.
AnnapaTtHoe o6opyfoBaHyie 1 NporpaMmmHoe
obecneueHne ONTUMN3NPOBaHbI AN1A NCNOJIb30BaHNA Ha
npowuseoacTee. Mbi npegnaraem Hanbonee HafexXHble n
N3HOCOCTONKNE Kan|/|6posoqu|e KOMMOHEHTbI 1 ycnyru

no KanmopoBske.

HapexHas, npoyHas KOHCTPYKLUKMSA CUCTEMbI
YAOBNETBOPAET YC/IOBMAM 3KCMNyaTaLum B
NpoV3BOACTBEHHON cpefe. OnepaTop ocylecTBnseT
CaMOKOHTPOJIb C MOMOLLbIO APY»KECTBEHHOTO
nporpammmnpyemoro nHtepdenca ( «yenoBeKk-mallnHa).

Bawwn npenmyuiectsa

— Poct npousBogutensHOCTH

— Bo3MOXKHOCTb NpOBeAEHA Pa3NNYHbIX 3MEPEHMUI Pa3MEPOB,

reoMeTpnyeCKnX XapakTepucTtuk, (I)OpM 1 AonyckoB Ana

TOYHOCTU NO3ULIMOHNPOBAHUA

- OTcyTCTBI/Ie BHELUHEro BO3AeNCTBMA CO CTOPOHbI onepaTtopa

— HeT pacxopioB, CBA3aHHbIX C N3HOCOM 30HAA

- He TpebyeTcs Bpems 41s HACTPOMKM

- /3mepseT C TOUHOCTbIO A0 MUKPOHA, He TpebyeT
YCTaHOBOYHOTO 3TaJloHa

— lonroBeyHoCTb KaﬂVI6pOBOLIHbIX KOMMOHEHTOB

— OnutenbHbIN CPOK Cy»KObl, HU3Kas CTOMMOCTb

—Mo3Bonaet npoBOANTb CAMOKOHTPOJ1b; 6bICTpOE o6yqu|/|e

orepaTopos
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|.|J|/|p0Kv|e BO3MOXXHOCTU N3MepPeHNA N OUEHKN C MOMOLLbIO ONTUYECKNX CUCTEM

YnpaBreHne N3MepUTENbHON CUCTEMOI OYEHb MPOCTOE.
MnaHbl NCNbITaHWIA CO3AaIOTCA Ha OCHOBE NpoLeAypbl,
HanpaBneHHON Ha GbICTPOE PeLLeHME Pa3INYHbIX 3ajau.
Mpu Heo6XOANMOCTU PYKOBOACTBO NOMb30BaTENA
MOXeT 6bITb alanTMPOBaHO K KOHKPETHBIM YCNOBUAM

SKCnnyataunn.

KannbpoBoyHoe COCTOSIHNE N3MEPUTENBbHON CUCTEMDI
KOHTPONMPYETCA aBTOMaTUYeCKN C MOMOLLbIO
NHTErPUPOBAaHHbIX B CMCTEMY BbICOKOTOYHbIX yCTpOI;ICTB
1 TeMMepaTypHbIX AaTYMKOB. ITO TaKKe No3BonseT
OCYLLECTBNATb UHTEIIEKTYalIbHY0 aKTUBHYIO
TemnepaTypHYo KOMMeHcaL M. YCTPONCTBa YCTPAHAT
HeobX0AMMOCTb NCMOSIb30BaHUA KaniMbpOBOYHbIX
3TaNoOHOB NP eXXeAHEBHOM UCMOJIb30BaHUN.

AKTMBHaA TemnepaTypHasa KoMNeHcauma NPonNcxoanT
Ha MOJIHOCTbIO aBTOMATU3NPOBaHHON OCHOBE B

KaXXZIOM U3MepuTeNibHOM LuKre. TemnepaTtypHas
KOMMeHcaumaA npeacTaBiseT cobom LONONHUTENbHYIO
onuuio. IamepuTenbHaa cucTemMa Tak»Ke NpoBOANUT
aBTOTECTUPOBaHKE Ha Ha/lMye BHELIHEero BO3AencTBuys
CO CTOPOHbBI OKpY»atoLLen cpefbl. 3To obecneunsaet
BbICOKUIA ypOBeHb 6e30MacHoCTU U KombopTa npu

NpPOoV3BOACTBE U3AENNN.

Hawwm cnctembl M3mepeHna BanoB ABNAIOTCA
YHUBEPCAbHbIM peLleHneMm, HaleneHHbIM Ha byayLme
notpe6bHocTn. OHW naeanbHO NOAXOAAT AJ1s PeLleHns
Pa3nnUHbIX MPOM3BOACTBEHHbIX 3afay. PaboTa ycTpoicTs
OCHOBaHa Ha eJHOM NpUHUMNe n3IMmepeHna; n3genna
ONTUMM3MPOBAHbI C YYETOM UX LieSIEBOrO UCMOJIb30BaHNA
B KayeCcTBe aBTOHOMHOW M3MePUTENbHOW CTaHL MK

SPC nnun anbTepHaTMBHO B KauyecTBe YyCTPONCTBA

ABTOMaTU3NPOBAHHOIO KOHTPONA.

OueHOUHbIe BO3MOXHOCTHU

- dnameTpsbl 1 ANVHBI

- leomeTpuryeckmne xapakTepUCTKK, NPodusib 06beKTa
— Honyckn ¢opm 1 NO3ULMOHUPOBaHNA

- Yron nosopoTa

- Hapy»xHan pe3bba

- KOHTyp CKBO3HOIO OTBEPCTNA

ABTOMATUYECKUIN LUK N3MEPEHNA

- CTaTI/ILIHOCTb, yrnoBsoe nosnyroHnpoBaHue nytem
BpaLleHnsa

— [AVHaMNYHOCTb, HaNPUMep OKPYrnocCTb,

SKCUeHTPUCUTET




KoHTponb Ten BpalleHus

[TonHUMN n3mepeHna n NPUHLNM
YHKUMOHMpPoBaHUA. OnTnyeckas

CNCTEMa.

Mbi pa3paboTanu onTYKO-3NEKTPOHHYIO TEXHOMOI IO,

a TaK>Ke CJIOKHOE 1 UHTeSIIeKTYalbHOe NPorpaMmMHoe
obecrneueHre, KOTopble NpeacTaBAAOT cOboW
6EeCKOHTaKTHYI0 BbICOKOTOUHYO, SPOEKTUBHYIO
N3MEPUTESIbHYIO CUCTEMY AJ1A UCMOSb30BaHNA Ha
npoun3BoacTee. MHOroUrCIeHHbIe OT3biBbl 06 YCMEeWHoOM
MCMOMb30BAHNY HaWWVX YCTaHOBOK MO BCEMY MUPY
OEMOHCTPUPYIOT X BbICOKYI0 3ddeKkTrnBHOCTL. Ocoboe
BHUMaHVe yAenAeTcsa CaMOKOHTPOIo onepaTtopa. Kpome
TOro, MHOTME HaLLN CUCTEMbI MPOAEMOHCTPUPOBANY
BbICOKYI0 3)PEKTYBHOCTb PabOTbl B TEUEHNE MHOTUX
NeT Ha MOJIHOCTbIO0 aBTOMATM3MPOBaHHbIX MPOBEPOUHbIX

YCTaHOBKax.

OnTnyeckana cuctema

OnTnyeckan namepuTesibHaa cucTeMa COCTOUT U3
CBETOYYBCTBUTEIbHOIO JINHEMHOIO AaTUMKa BbICOKOW
paspeluaioLell CNoCO6HOCTH, NOYNPOBOAHNUKOBOIO
CBETOANOAHOIO NHANKATOPA, a TaKXKe

BbICOKOKa4YeCTBEHHbIX TENELEHTPUYECKUX TNH3.

CnoXHas 3neKTPOHMKa N UHTENNEKTYaNlbHOe
NnporpaMMHoe obecrneyeHne rapaHTUPYIOT NosyyeHue
TOYHbIX flaHHbIX M3MepeHuni. ToyHasa HacTporiKa 1
KOHTPOJIb MNPV MOHTaXe ONTKKN 06ecrneynBatoT BbiICOKOe

KayeCTBO U TOYHOCTb I/I3MepI/ITeﬂbHOIZ cncrembl.

MNpvHUMN n3mepeHns

OO6BbeKT CKaHMpPYeTCA ONTUKO-3NEKTPOHHBIM CMOCO60M
no TeHeBOMY KOHTYpY. bnarogaps Bbicokomy
pa3speLleHnto CUCTEMbI MOXHO ObICTPO 11 TOYHO OLEHUTb

KOHTYp ob6beKTa.

anI OVNHaMUN4YeCKX nsmepeHnAax aeTalib BpallaeTca, a

CTaHUMA CKaHNPYeEeT AaHHble BHELUHEr0O KOHTYpPa.
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hommel
etami

C opticline C203

biogeTHoe pelleHne onA
N3MepeHnA MaJieHbKIX geTanen

Opticline C203 aBnaeTcA 6I0AKETHbIM YCTPOWCTBOM,
KOTOPbIA ONTMManbHO NOAXOANT AS1A O3HAKOMJIEHNA
C Hawen Npon3BOACTBEHHOM NIMHENKON. [TpoyHasn
KOHCTPYKLMA YCTPONCTBa obecneunBaeT BbICOKOE
KauecTBO paboTbl B CYPOBbIX MPOU3BOACTBEHHbIX

ycnosuax.

C nomouybto opticline C203 MoXHO NpoBecTy n3mepeHne
fetanu o 200 mm B AnnHy, 30 MM B filuaMeTpe 1 BECOM
[10 5 Kr C TOYHOCTbIO O MUKPOHa. Cuctema KpenneHus
MK2 no3Bonaet ncnonb3oBaTtb pas3sinyHble 3aKUMHble
ycTporicTtea. CnefoBaTenbHO, BO3MOXHa ObicTpas
TpaHchopMaLma yCTPOMCTBA NOZ pasfinyHble feTanm

B TEYEHVEe HEeCKONbKUX MUHYT. Tak»e AOCTYMNHbI

MOTOpPU30OBaHHbIE ABEPLbI.

.

Jlerkoe ynpasneHune

opticline C203




C opticline C300

KomMnakTHas cmctema namepeHuns Tes
BpaLleHnA noboro Tuna

[laHHan cepua 06opynoBaHUA NpeasiaraeT WNPOKUIA
CNeKTP NPOMN3BOACTBEHHbIX PELUEHU 1 BK/OYaeT B
cebA Tpy MoZEenn KOMMaKTHbIX yCTPolcTB: opticline
C305, C310 n C314. OHW NOAXORAT ANA N3MepeHus
pa3nnuHbiXx O6BEKTOB: OT KNanaHoB fABUraTena o Banos

Typ60|<orv1r|peccopa N KOPOTKNX BaJiOB TPAHCMUCCUI.

C MOMOLLbK CNCTEMbI KaMep BbICOKOTIO pa3speleHna
MOXHO JIerKO U3MePUTb OYEeHb Ma/leHbKKe
reomeTpunyeckmne a1IeMeHTbl 3akanleHHbIX BaJ1OB,
NOJTYYE€HHbIX METOAOM TOYEHUA. MoxHo N3MEPUTb

JeTanu obuei gnuHoin go 300 mm, AnameTpom oT 0,2 MM

0o 140 mm n Becom o 10 Kr.

NmeeTcA WnpoKui BbIGOP 3a’KMMHbIX YCTPOWCTB, YTO

rapaHTvpyeT HafilexHoe KpenneHve Banos. [Mbkune
depxkatenn MK2 (c koHycom Mops3e 2) no3BonsatoT
aflanTUpoBaTb CUCTEMY ANA U3MEPEHMA Pa3SINYHbIX

006BbEKTOB.

Ocoboe pelueHvie Ans U3MepeHus
06bekToB: opticline C305 - yctaHoBKa SPC
ON1A N3MEPEHMs KanaHoB ABUraTens ¢
TMOKMM, MHEBMATUYECKIM 3aKUMOM [/1A

KnanaHoB.

MprimeHeHMe c TYpboKOMMNpPeccopom
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C opticline C500

Vi3mepuTenbHble BO3MOXHOCTH YCTaHOBOK MOZENN BIVIAHUA OKPYKatoLuei cpeppbl.
opticline C505, C510 n C514 genaioT UX neanbHbIMm OHa Tak»e MmeeT MPOCTOPHbIE U 3anupatoLLneca oTcekn
ONA Takux JeTanen, kak Basbl 3ybuatoi nepegaun, [J1A XpPaHEHNA aKcecCyapoB 1 3aXKNMHbIX YCTPONCTB.

pacnpefennTenbHble Basbl U KapAaHHble Banbl AVHON

0 500 MM, MakcMmanbHbIM AnameTpom 140 MM 1 BECOM DTN YCTAHOBKM OCHALLEHbl CUCTEMON Kamep BbICOKOrO

8o 15 Kr. paspelueHns, 4tTo obecneymBaeT BbICOKYIO TOYHOCTb
n3MepeHna feTanen ¢ MMHUManbHbIMU AOMYCKaMMU.

OcHalleHne npnbopa MobUNbHbIM CTEHAOM ABAAETCA

OT/INYHBIM PELLEeHEM B MPON3BOACTBEHHbIX YCJIOBUAX.

M3mepuTenbHadA cTaHLMA MOXeT ObITb NCMOJIb30BaHa ANA

n3MepeHna o6bEeKTOB Ha Pa3fNYHbIX NoLlafKax.

Crenp obecrneunBaeT [OMOJIHUTENIbHYIO 3alUUTy OT

opticline C514
BapuraHT ¢ MOBUbHbLIM CTEHLOM




C opticline C800

bbICTpOe nsmepeHve Banos

Mpubopbl Ana n3mepeHus Banos cepuu opticline

C800 nopxopAaT ans o6beKTOB ArameTpom Ao 140 mm,
MaKcuMmanbHou gnvHom go 850 mm 1 Becom o 20 Kr. OHum
NOCTaBNAITCA B BUAE CTaLMOHAapHOW YCTaHOBKM NN B
KauecTBe AOMONHUTENBHOIO YCTPONCTBA K MOOUbHOM

pabouyel ycTaHOBKe.

bnaropapn BbICOKOV U3MepUTENIbHOM CNOCOBHOCTY
npwu paboTe € ANNHHBIMM 06 bEKTaMM 1 KOMMAKTHON
KOHCTPYKLUUK, NprbOopbl 3TON cepun NOAXOAAT ANA
n3mepeHna 6oNbLIOro Anana3oHa oObeKTOB, TaKMNX Kak

pacrnpepenunTenbHble Basbl 1 Baslbl 3ybuaToi nepesauun.

Ban 3y6yaton
nepepauu

Pacnpepenutenb-

HbI Ban

MNpuBogHowm Ban

CBeToBOE GapbepHoe 3alNTHOE YCTPONCTBO NO3BONAET
OCYLeCTBUTb ObICTPYIO 3arpy3Ky 1 pasrpysKy U, B TO e
BPEMS, rapaHTUPYeT MaKCMMasnbHYyto 6€30MacHOCTb BO

BpeMA NU3SMeEPUTEJIbHOIO LNKNa.

ABTOHOMHan ycTaHoBKa opticline C810
CO CBETOBOV GapbepHOI 3aLnTON

AIMIC apriciine cata

hnmmel




C opticline C1000

I3mepeHue BanoB 60/bLIOro pa3smepa

C nomolbto crcTemMbl U3sMepeHus Banos opticline C1014
1 C1023 MOXHO U3MepUTb 06bEKTbI ANAaMETPOM A0
140/230 mm, gnvHon o 1000 mm 1 Becom o 40 Kr. DT
n3MepuTesibHble CUCTEMbI MOAXOAAT ANA KONeHYaTbIX

BaJioB, BaJ1OB 3y6anb|x nepenay v WapHUpPHbIX BaslOB.

N3mepuTenbHble cuctemMbl cepun opticline C1000

OTHOCNTEJIbHO KOMMNAaKTHbI, HECMOTPA Ha UX 6OJ'IbLIJyIO

N3MEPUTESNIbHYIO CMOCOBHOCTb. ITO OTAIMUYHOE COUeTaHne
3ProHOMUYHOCTY, SKCMTyaTaLMOHHbIX KayecTB

1 KOMNaKTHOro An3arHa. 3TO yCTPONCTBO umeeT

cnepytoume NperMyLLecTBa: WwKkad ¢ KOHANLMOHEPOM

1 MOLLHOM 3ﬂeKTpOHVIKOI7I ONA NSMEPUTESIbHbLIX N

aHaNM3npyILWNX KOMMbIOTEPOB, peryanpyemas no
BbICOTE NMaHesb ynpaBieHnaA C NIOCKAUM gucrnieem
19" TFT, 3annpaembiii OTCEK C BbIABUMKHBIMI ALLUKAMMN

ONA NpuHTEpPa, UHCTPYMEHTOB 1 aKCeCCyapoB.

JoCTynHbl YCTAHOBKYM C Pa3ABUXKHOM [iBEPbIO, a TaKXKe
CBETOBOW HapbepHOW 3aLLMTON U PONIMKOBbLIMU XKaio3u.
O61beKT yaepkmBaeTca kKoHycom Mopse. MNpu nomoLyn

LI,VId)pOBOFO MHOANKATOPa O4YeHb N1erko yCTaHOBUTb

3aHWI ynop.

YCTPONCTBO CO CBETOBOW OapbepHOW 3aLyTon o ) 3
opticline C1023 ¢ koneHuyaTbiM BaJIoM, CO CBETOBOW HapbepHoW

nossonder 6bICTp0 3arpy3unTb 1 Pasrpy3nTb pasiyHbie .
3alNTON N PONTMKOBbLIMIN Xantkosn

JeTanu C MakCcMasibHOM 6€30MacHOCTbIO 41A onepaTopa.

KomO1HMpOBaHHOE ONTUYECKOE 11 KOHTAKTHOE
n3mepeHune

Cuctembl opticline C1000 moryT 6bITb AOMONHUTENBHO
OCHaLleHbl KOHTAKTHOW CUCTEMOW CKaHpoBaHusA BTS 150
[NnA 0CeBOro aKkcueHTpucnteta. CoyetaHme onTUYecKmx

1 KOHTaKTHbIX M3MepUTENbHbIX CUCTEM NpeanaraeT

YHUBEpPCasibHbl€ BO3SMOXHOCTU U r’MOKOCTb NnPUMeHeHuA.

KoHTaKkTHas N3MEPUTESIbHaA CUCTEMA MOXeET ObITb

,[lOI'IOJ'IHI/ITeﬂ bHaA KOHTAKTHaA cMctema

MCMoNb30BaHa AA U3MepPeHnii OObEKTOB B LIeHTPanbHOM
CKaHupoBaHuA BTS 150, npegHa3HaueHHasn
NO3ULUN N NO BHELIHUM KOHTYpaMm. 3TO ONTUMasnibHOe
ONA M3MepeHns MeXLeHTPOBOro

OOMNOJIHEHME K ONTNYECKOWN CEHCOPHOU CUCTEME ANA PaCCTOSHNA 1 OCEBOrO SKCLEHTPUCHTETA.

N3IMEPEHNA OCEBOIO SKCUEHTPUCUTETA.
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[lpocTOe co3gaHme nporpamm

N3MepPeHnN

Co3paHue nporpamMmm UsmepeHuii, oTobpaxeHue n
JanbHelnwas o6paboTKa pe3ynbTaToB U3MEPEHUI
OCYLIeCTBAIAETCA MPOCTO U UHTYUTUBHO C MOMOLLbIO

rpadunyeckoro nHtepoeinca Windows.

B 3aBMCMMOCTY OT M3MepuUTENbHON 3afaun,
nobble cTaHAapTHble GYHKLMN MOTYT ObITb
obbeanHeHbI B Npeaeniax aBToMaTnyecKkoro,
ONTUMU3MPOBAHHOTO LKA n3mepeHua. laxe
eC/vi HU OfiHa N3MepurTenbHas NporpamMmma He
[OCTYMNHa, 06beKT 3arpy»kaeTca, 3aTeM NOSIHOCTbIO
CKaHMPYeTCA, U AaHHble COXPAHAITCA B NaMATU
nporpammbl. 3TO 3aHVMaeT BCEro HECKOJbKO
CeKyHA. 3aTeM LEeNYKoOM Kypcopa MOXHO BblbpaTb
HY>KHYIO TECTOBYIO XapaKTepuCTUKY. Boibrpaemble
napameTpbl ONpefenATCsa B COOTBETCTBUN

C TEXHUYECKUM 3afiaHneM, rae yKkasaHbl
HOMUHasbHble 3HaYeHVA 1 Aonycku. Kak npasuno,
HOBas NporpammMa N3MepeHnii, BKlovaroLas
0K0J10 20 XapaKTepucTuK, MOXeT bbITb co3faHa

O4eHb 6bICTpO, B TeueHue 5 MUHYT.

PesynbTaTbl M3MepeHnin OCTYMHbI Yepes
HeCKoNbKO CeKyH/A Noce Havana usmepeHun.
Vi3mepeHHble 3HauYeHnA 0TOOpaXKaloTCA Ha SKpaHe
B Pa3fIMUHbIX PeXKMMaXx, UX MOXKHO pacneyaTtaTb uim
SKCMOPTUPOBaTb Yepe3 BCTPOEHHbIN NHTepenc.
BcTpoeHHas 6a3a ilaHHbIX NO3BONAET XPaHUTb
pe3ynbTaTbl U3MEPEHU 1 Ierko YNpaBiaTb

OaHHbIMW.

MporpammHoe obecneyeHne TURBO OPTIC

MMeeT BO3MOXHOCTU AJ1A aHanm3a pe3ynbTraToB
M3MEePEHN 1 JaHHbIX. Pe3ynbTaTtbl n3amepeHui,
nonyyYeHHble CUCTEMON, NPy HeO6XOAUMOCTI MOTYT

ObITb NnpoaHaJIn3npoBaHbl.
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C TurBO OPTIC

ToyHble Pe3yJibTaTbl 3a CHNTAHHDbIE

CEeKYHAbI

TexHnuecKkme xapakTepucTuku

- IHTynTMBHO NOHATHOE PYKOBOACTBO NONb30BaTeNA
—pocToe co3paHve NporpaMmmbl U3MepPeHnn

- YeTKoe oTOGpaxeHue pe3ynbraToB

- XpaHeHVIe nynpasiieHne pesynbratamu |/|3mepeH|/||7|

- AHanu3upytollee yCTpOWCTBO AJA OTCNIEXMBAHNA
pe3ynbraToB

— CeptnédunumpoBaHHbin Q-DAS nHtepdeiic

- MporpammHbie nHTepdericol CSV, Sesame, Sumeq,

Lighthouse

- Mpwn nomowy cneymranbHOro NHTepderica BO3MOXHO
noaKtoueHve LONONMHUTENbHbBIX BHELUHUX
KaIMbpOBOUYHbIX KOMMOHEHTOB

- MpocTas pernctpauus MHAMBMAYaNbHbIX U3MEPEHMNI B

XKypHane

M3mepeHHble pe3ynbTaTbl MOTYT ObITb Fpaduryeckn
npeacTaBieHbl Ha SKpaHe 1 pacneyvataHbl. 4na
VNHAVBYAYaNbHbIX TECTOBbIX XapaKTepUCTUK MMelTCA

BCTPOEHHbIE CXeMbl MPOroHa.
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Pacneuatka pPe3ynbTatoB

Kpowme onpefeneHHbIX CTaHAAPTHbIX MPOTOKOMOB AJ1A
rneyaTy JaHHbIX M3MePeHU TakKe UMeloTCA NPoCTble,
YHUBEpPCasbHble, ajanTUpOBaHHble K TpeboBaHNAM

nonb3oBatena HaCTpOI?IKVI.
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CraTucTnyeckas oueHka npv NOMoOLWM AONONHUTENbHOIoO
CTaTUCTUYECKOTro NporpamMmMmHoro obecneyeHus

WNHTerpnpoBaHHbIV Jrcnnen c gnarpaMMon ynpaBneHna



ABTOMaTMYECKOe n3mMepeHue B
NPOV3BOACTBEHHbIX YCITIOBMNAX

M3mepuTenbHble cucTembl opticline cepum

CA 300/500/800 pa3paboTaHbl cneunanbHo ana
MCNONb30BaHMUA B YCIIOBNAX aBTOMATV3NPOBAHHOIO
npounseoacTsa. OHY MOFyT ObITb JIEFKO NHTEFPUPOBAHDI
B aBTOMATMPOBAHHbIN MPOM3BOACTBEHHbIV MPOoLecc

C MOMOLLbIO MHTENIEeKTYaIbHOro annapaTHoro 1

nporpamMmmHoro nHtepdenca.

CurcTembl 06ecneyrBaloT BbICOKYIO FTMOKOCTD 1
CKOPOCTb LMKNOB U3MepeHus. OHn naeanbHo
noaxoAAT A NCMOJIb30BaHWA Ha NPON3BOACTBEHHbIX
JINHVAX 1 COOTBETCTBYIOT BbICOKM TPe6OoBaHNUAM
6€30MacHOCTUN N HAAEXKHOCTU B ObICTPO M3MEHSAIOLLMXCS

NnPon3BOACTBEHHbIX YC/IOBUAX.

Cepus opticline CA o6opyaoBaHa COOTBETCTBYOLUM
06pa3om A1 BbINO/IHEHMA aBTOMATUUECKOrO KOHTPOSIA
Ha NPoV3BOACTBEHHOW NUHMK. CCTeMa AOCTYMHa B
Pa3nnNYHbIX MOHI/Id)I/IKaLlI/IFIX N KOHCTPYKUUAX, TaKNX

KaK ropri30HTasIbHblE€, HABECHBIE U/ BEPTUKAJIbHBIE,

B 3aBUCMMOCTN OT KOHKPETHbIX Tpe6osaH|/||7|. Takxe

nmeeTcsa 60nbLION BbIOGOP YCTPONCTB, paboTatoLwmx no

NPUHUMNY n3meputenbHbix cnctem SPC.

o Mepe HeobXOANMOCTI 3arpy3Ka BbINOMHAETCA
MaHUMyNATOPOM, NMOPTaJIbHbIM 3arpy3UnKOM 1

po6oTom.

[lna NnogKntoueHns K Npon3BOACTBEHHONM IMHUN U ANA
06MeHa JaHHbIMU C CUCTEMOW YNPaBAEHWA JOCTYMHbI
pa3nnyHble NHTepdencol. B KauecTBe NpocToro,
OI0>KETHOTO PeLLIeHNA NOAKIUEHVe OCYLLEeCTB/IAETCS
efvHbIM UndpoBbIM Kabenem BBoAa-BbiBOAa. B 6onee
CNOXHbIX CNyYasix COeMHEHNE MPOUNCXOANT Yepes

NNHWIO 3neKTponepenauu 1 Profibus.

OyHKLMM NPOrpaMMHOro obecneveHns no
aBTOMaTU3aLuy, @ Tak>Ke AOMOHUTENbHOE
nporpammHoe obecrneyeHrie A KOHTPONA PETYVPOBKA
3HAYEHUS NPUMEHSAIOTCA AN1A YCMewWwHoi paboTbl cMCTEM

N3MEPEHNA NP aBTOMaTn3alnn.



MNpumeHeHne

hommel
S LA apricline casrs

opticline CA305,
TypbuHa




Cuctembl N3MepPEHNA BanoB

Lpyrue cncremol opticline

opticline WMS2548,
pa3mepbl 06bEKTOB [10:
D =480 mm, L =2500 mm,

BO3MOXHOCTb NPMMeHeHWNA:

BaJibl aBMALMOHHbIX ABUraTENEN

hosgial

1T agrvetios dbivagay

opticline AMV923H, c KoneHuyaTbiM BasioMm,
[nA nocnefoBaTeNbHOro U3MepeHusa npu
3aK/ouuTeNibHo obpaboTke

opticline AMV923V,
KOJSIeHYaTbIN Ban,
3arpyska poboTtom




Komnnekryowme

AKceccyapbl N 3a?KUMMHbIE YCTPONCTBA

Lnpoknii accopTUMEHT 3aXKMMHbIX YCTPOWCTB 11 akCecCyapoB COOTBETCTBYET LUNPOKOMY AMana3oHy BO3MOXKHbIX
NPVYIMeHeHWIN Halnx yCTPONCTB. [loCTyNHbI CTaHAaPTHbIE 3aXKMMHble YCTPONCTBA, TaKmne Kak HAaKOHEUHVKK, a TakKe
YCTPONCTBA AJIA KOHKPETHbIX YCIIOBUI MPUMEHEHUA - AeprKaTenn ¢ KoHycom Mop3e. Hixe npepctaBneHa nogbopka
13 Hanbonee YacTo NCMOJb3yeMbIX 3aXKMMHbIX YCTPOWCTB U MX BUAOB MPUMEHEHMA.

PasnnuyHble KpeneHble HaKOHEeYHUKN Bapl/laHTbI KpenexHbIX BCTaBOK 3aXkVMHble NMaTpPOHbI N nnaHwanobl

TexHnyeckne xapakTepucTnKm

opticline C203 | C305/ | C310/ | C314/ | C505 | C510 | C514 CA605 | CA610 | CA614/ | CA618/ | C805 | C810 C814 | C1014 | C1023 | C1023-

CA305 | CA310 | CA314 CA614- | CA618- 75AE
AE AE

WN3meputenbHblil 06bem [Mm]

Nnametp 0,2-30 | 0,2-50 | 6-100 | 0,2-140 | 0,2-50 | 6-100 | 0.2-140 | 0.2-50 6-100 | 0.2-140 | 0.2-180 | 0.2-50 | 6-100 | 0.2-140 | 0,2-140 | 0,2-230 | 0,2-230

Onuna" 250 300 300 250 550 550 500 600 600 600 580 850 850 800 1000 1000 1000

MakcumanbHbIn 06bem

netanu

Avametp [Mm] 150 150 150 150 150 149 149 199 150 150 150 300 300

AnuHa [mm] 250 300 280 550 530 600 600 600 850 830 1000 1000 1000

Cunosoe Bo3aeicTBME

netanu [H] 50 100 100 150 150 200 200 200 200 200 400 400 750

Paspelienve

[nametp, MKM 0,1 0.1 0.1 0.1 0.1 0.1/0.2 0.1/0.2

Onuna, MKm 0,1 0.1 0.1 0.1 0.1 0.1/0.5 0.1/0.5

BpaujeHne © 0,018 0.018/0.0018 0.018 0.0018/0.005 0.018 0.018 0.001

TouHoctb / MPE? MakcmmanbHo gonycTumoe oTkioHeHue B cootsetcTaim ¢ DIN EN ISO 10360/VDI/VDE 2617

[Avnametp, MKM (2+D[mm] /100)

[OnuHa, MKM (5+L[mm] /100)

TouHocTb npu

nepeycraHoBke® Mpu 25-KpaTHOM NOBTOPEHUN U3MEpeHnsa

[lnameTp, MKM 0,5

[nuHa, MKm 3

' Mexnay HaKOHeYHMUKaMV CTaHAAPTHOrO KOMMIEKTa NOCTaBKU. [Ha MOXeT 6biTb yMeHbLUEHa B 3aBUCKMOCTY OT 38K/ IMOB.

2 ToBepXxHOCTb WANGOBAHHOM AETanw, TeMNepaTypa oKpy»KatoLeil cpeapl 1 obbekTa = 20°C +1K. /i3meHeHus TemnepaTypbl okpy»atoleii cpeapl <0,5 K/u, B cooTBeT-
craum ¢ DIN EN ISO 10360 vnn VDI/VDE 2617.
MexaHuueckue ycnosua okpyxatolein cpesbl no DIN EN 30721-3-3, knacca 3M2.

3 B cooteeTcTanm ¢ VIM, MeXAyHapoaHbIM C/IOBapeM Mo METPOSOTN.
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