PecnybnukaHckoe yHUTapHoe npeanpuaTue
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MCCNEOOBATENBLCKUN OTAOES
M3MEPEHWUN TEOMETPUYECKNX
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o

10.

B 00OJ1aCTU reOMeTPUYECKUX U3MEPEHUMN

aTanoH eaMHuLbl OANUHbI - MeTpa B 0bnacTtu arTrectaumm UCTOYHUKOB U3NYYEHUN U
cpeacTB namepeHun anud BonH annHon 0,63 MKM

ATAJ1I0OH eanHULbI NJTOCKOIo viiia -rpagyca

9TanoH eanHULbI NJIOCKOro yrna B 06nactu naMepeHnn Mmanbix Yrios

aTanoH eanHuubl anuHbl — metpa B gnanasoHe (0.1 - 100) mm

9TanoH eanHULbI ANUHbI — MeTpa B 0bnactu 6onbLlunx AnuH

3TasIOH eAnHULbI ANMNHbI B 00NacTU NM3MEPEHUN LLIEPOXOBATOCTMN NMOBEPXHOCTH

3TaNIOH eAnHULbI ANMWHbI B 00NacTU N3MEPEHUN OTKNOHEHUN OT NMPSAMONMMHENHOCTU U
NJIOCKOCTHOCTWU

QTaJioH eaAnHULUbl AJTMHbl B HAHOMETPOBOM AMala3oHe

9TasNIoOH eAuHULbI ANUHBbI NS U3MEPEHUN NapaMeTpPoB 3yb4aTbIX Konec

3TanoH eaMHuUbl OnnHbl B 00nacTtv naMmepeHu napameTpoB OTKIIOHEeHUN hopMbl U
pacnofoXeHnsa NoBepXHOCTEN BpaLleHnsa




Measurement

Expanded Uncertainty

Calibration or Measurement Service Measurand Level or Range

Class

Laser

radiations

Laser
radiations

End
standards

End
standards

Line
standards

Angle by

circle dividers

Angle
instruments

Angle
instruments

Angle
artefacts

Flatness
standards

Roundness
standards

Roundness
standards

Instrument or Artifact:
Measurand

Stabilized laser of the
mise en pratique:
absolute frequency

Other stabilized lasers:

vacuum wavelength

Gauge block: central
length L

Long gauge block:
central length L

Engineer tape: line
spacing L

Optical polygon: face
angle

Autocollimator: error of

indicated angle

Electronic level: error

of indicated inclination

angle

Angle block: included
angle

Optical flat: flatness

Magnification stanart
(e. g. fkick standard):
roundness

Sphere, hemisphere:
roundness

Instrument Type or
Method

He-Ne /|, laser,
optical beat
frequency

optical beat
frequency

Interferometry, exact
fractions

Mechanical
comparator to long
gauge block

Comparison method

Laser goniometer

Mechanical
examinator

Mechanical
examenator

Laser goniometer

Fizeau
Interferometer

Stylus-on-spindle
roundness
instrument

Stylus-on-spindle
roundness
instrument

Conditions/Independent Variable

Minimum  Maximum

value

Units Parameter Specifications

value

Temperature (20 £ 5) °C

Temperature (20 £5) °C 1E-09

Q[30,0.2L ], Lin
mm, values range
from 30 nm to 36
nm
Q[0.1, 1L], Lin m,
values range from
0.14 pm to 1.00
pm
Q[10, 10L ], Lin
m, values range
from 10 pm to
200 pm

Number of faces n4, 8, 10, 12, 24, 36 0.14

Diameter 60 mm to 120 mm

Diameter 1 mm to 300 mm

Q[28 10R], R in
mm

Diameter 1 mm to 100 mm

2.80E+01

Is the
expanded
uncertainty a
relative one?

Coverage Level of

Confidence

Units
Factor

No

NMI
Internal
Service

Identifier

L.1.1.1

COO-L-
BelGIM
1221

COO-L-
BelGIM
1222

COO-L-
BelGIM
1237

COO-L-
BelGIM
1311

COO-L-
BelGIM
1331

COO-L-
BelGIM
1332
COO-L-
BelGIM
1341

COO-L-
BelGIM
1411

COO-L-
BelGIM
1423

COO-L-
BelGIM
1423

Comments

Approved on
11
December

December
2015

Approved on
17 June
2005

Approved on
17 June

17 June
2005

Approved on
17 June

Approval
data
30-09-2020

Approved on
9
November

November
2016




Straightness

standards

Straightness

standards

Surface
texture

Surface
texture

Gear
standards

Gear
standards

Gear
standards

Gear
standards

Gear
standards

Gear
standards

Gear
standards

Gear
standards

Gear
standards

Gear
standards

Straight edge:
straightness

Straight edge:
straightness

Roughness standard:
average parameter,
Ra

Roughness standard:
average parameter,
Rz

Spur gear: pitch,
involute

Gear involute master,
profile slope deviation
(f Ha), (fa)

Involute gear: profile
slope deviation

Involute gear: profile
form deviation

Involute gear: profile
deviation, total

Involute gear: helix
slope deviation

Involute gear: helix
form deviation

Involute gear: helix
deviation, total

Involute gear: single
pitch deviation

Involute gear:
cumulative pitch
deviation, total

Straightness
standards

Electronic levels

Stylus instrument

Stylus instrument

Special set

Special set

CMM with rotary
table

CMM with rotary
table

CMM with rotary
table

CMM with rotary
table

CMM with rotary
table

CMM with rotary
table

Length L 02mto3.0m 0.2L, Linm

Length L apto3m 0.16L, Lin m

Q[1,20Ra ], Rain

Mm

Q[6, 30Rz], Rz in

pum

mm Gear diameter 60 mm to 350 mm

Reference

: 75 mm to 300 mm
diameter

Reference

- 75 mm to 300 mm
diameter

Reference

- 75 mm to 300 mm
diameter

Helix angle 0° to 30°
Reference 75 mm to 300 mm
diameter

Helix angle
Reference
diameter

0° to 30°
75 mm to 300 mm

Helix angle
Reference
diameter

0° to 30°
75 mm to 300 mm

Reference

: 60 mm to 300 mm
diameter

Reference

" 60 mm to 300 mm
diameter

COO-L-
BelGIM
1431

COO-L-
BelGIM
1431

COO-L-
BelGIM
1514

COO-L-
BelGIM
1514

COO-L-
BelGIM
1531

COO-L-
BelGIM
1535

COO-L-
BelGIM
153/1

COO-L-
BelGIM
153/2

COO-L-
BelGIM
153/3

COO-L-
BelGIM
153/4

COO-L-
BelGIM
153/5

COO-L-
BelGIM
153/6

COO-L-
BelGIM
153/7

COO-L-
BelGIM
153/8

Approval data
22-02-2021

Approval data
22-02-2021

Approved on
17 June 2005

Approved on
17 June 2005

Approved on
17 June 2005

Approved on
17 June 2005

Approved on
17 June 2005

Approval data
31-12-2020

Approval data
31-12-2020

Approval data
31-12-2020

Approval data
31-12-2020

Approval data
31-12-2020

Approval data
31-12-2020

Approval data
31-12-2020




HaunoHanbHbIV 3TAaNOH eguHULbI ONUHbI
— MeTpa B HAHOMETPOBOM AnanasoHe




TpexmepHbIN ONTUYECKUU NPOPUNOMETP AN U3MEPEHUSA
XapaKTepPUCTUK NOBEPXHOCTU U TONLWWNHbI NNEHKU C BbICOKUM
paspeLlueHnem

Mpubop npegHasHayeH angd
N3MepeHnsa reoMeTpUdecKnx
pa3MepoB, NapamMeTpoB
LLIEPOXOBATOCTU, OLEHKM
rMagKocTn, BOITHUCTOCTU U
TEKCTYpPbl NOBEPXHOCTU U3OENNNA.
Takke nmeeTcs BO3MOXXHOCTb
BM3yanunsaumm n3amepsiemMon
obnacTtu metogamm onTU4YECKomn
MUKPOCKOMUMN.
MeTponornyeckme xapakTepucTuku

HaumeHoBaHue XapakKTepucTnkumn 3HayeHue XapaKTepucTukKu
BepTukanbHbI gnanasoH (Z) 2,2MMm (>50 MM ¢ Z-«CLUMBKOW»)
BepTukanbHoe paspelueHme 0,01 um
Makc. obnactb namepenus (X,Y) 6,6 Mm (>100 MM € X,Y «CLUMBKOWY)
MpuMeHnM K NOBEPXHOCTAM C ot 0,3 % no 100 %
oTpakaTenbHOW CNOCOBHOCTbLIO
MorpeLuHOCTb NpU 3MEPEHNN BbICOTHBIX +3%
napameTpoB




CnekTparnbHbIN 311SIUMCOMETP
Uvisel Plus, HORIBA (®paHuuna)

HauMeHoBaHHe 3HaAYeHHe

XAPAKTCEPUCTUKHU XapaKTeEPpUCTUKHN
Jnanazon u3mepenut ot 0,1 am 10 40 MM (B
TOJILIMHBI IIJICHOK 3aBUCUMOCTH OT

Marepualia MjaeHKH)
[Ipenensr  momyckaeMou +]1
a0COJIFOTHOM
NOTPELIHOCTH (TUIEHKH 10
100 um), HM
[Ipenensr  momyckaeMou
OTHOCHUTEIIbHOM
MOrPEITHOCTH  (TJICHKHU

ceoime 100 um), %




MallunHa HaHou3MepuTenbHas
NMM-1(I"'epmaHung)

HanMeHoBanue 3HaAYeHHe

XaAPAKTEePUCTUKH XapaKTEPUCTUKHU
Jlnara3oH u3MepeHuit 25X 25X 5 MM

Pazpenienue 0,1 Hm




Habop 3TanoHHbLIX Mep

MeTpornormyeckme xapakTepucTUKMU:

Inana3oH 3Ha4YeHUn BeNMM4YUHbI ot 7 8o 1350 Hm
PacwumpeHHasa HeonpeaeneHHOCTb U3MepPeHUs
BbICOTbl Mepbl oT 1,0 HM o 5,0 HM (k=2; p=95 %)
PacwumpeHHasa HeonpeaeneHHOCTb U3MepPeHUs
wara mepbl ot 0,013 HM go 2,0 Hm (k=2; p=95 %)




CMNACUBO 3A
BHUMAHWE

HavyanbHUK otaena
MakapeBu4y Bnagumup bpoHncnasoBuy

Ten.: +375 17 363-23-38
Ten. mo6: +375 29 864-12-73

e-mail: makarevich@belgim.by



