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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 15261 was prepared by Technical Committee ISO/TC 108, Mechanical vibration and shock,
Subcommittee SC 6, Vibration and shock generating systems.
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MpeaucnoBue

NCO (MexayHapogHasi opraHM3auusa no craHgaptu3auuu) npeacrasnsetr cobon BceMUpHoe ob6beauHeHne
HaUMOHanbHbIX OopraHusauun no craHgaptusaummn (komuteTtbl-uneHsl NCO). PaspaboTtka MexayHapoaHbIX
CcTaHgapToB OObIYMHO ocyllecTBnsAeTca TexHuyeckummn komutetamm NCO. Kaxablh KOMUTET-YneH MoXeT
npuHMMaTb yyactme B paboTe mobOro TEXHWYEecKoro KoMmuTeTa MO MHTEpecyloleMy €ero BOMpocy.
MpaBuTENbCTBEHHbIE U HEMPaBUTENbCTBEHHbIE MEXAyHapoAHble opraHusauuu, cotpygHuyaoowme ¢ NCO,
Takke MpuHMMalT yy4actme B 3Ttom pabote. MCO TecHo coTpyaHuyaeT ¢ MexayHapogHon
aneKkTpoTexHuyeckon komuccuer (MIK) no Bcem BonpocamM cTaHAapTU3aLun B 3N1eKTPOTEXHUKE.

MexgyHapogHble CTaHgapThl paspabaTbiBaloTCsl B COOTBETCTBMM C MNpaBuiiamMy, YCTAHOBMEHHLIMU B
Oupektuax MCO/MOBK, YacTb 2.

OcHoBHOW 3agavelnt TEXHUYECKMX KOMUTETOB sABMsieTcs paspaboTka MexayHapoaHbix cTaHaapToB. [1poekThbl
MexayHapoOHbIX CTaHOAPTOB, NPUHATbIE TEXHUYECKMMU KOMUTETaMU, PacChbinalTCa KoMUTETaM-4rieHaM Ha
ronocosaHne. Wx onybnukoBaHne B kadecTBe MexayHapoaHbix cTaHOapToB TpebyeT opobpeHus no
MeHbLuen mepe 75 % KOMUTETOB-YMNEHOB, NMPUHMMAIOLLMX y4acThe B rofloCOBaHUN.

Ob6palLaeTcd BHAMaHUE Ha TO, YTO HEKOTOPbIE 3NEMEHTbI HAaCTOSLLEro JOKYMEeHTa MOryT ObiTb npeaMeTamm
nateHTHbIx npae. MCO n MOK He moryT cumtatbCsl OTBETCTBEHHbIMU 3a HeOOHapyxeHue Mnobbix UM BCex
CYLLIECTBYIOLLMX NATEHTHbIX NpaB.

MCO 15261 paspaboTaH TexHudeckum komuteTom WCO/TK 108, MexaHuyeckue eubpauuu u ydap,
nogkomutet MK 6, Cucmembl 8o3npoussedeHust subpayuu u ydapa.



Vibration and shock
generating systems —
Vocabulary

Scope

This International Standard defines terms relating to
vibration and shock generating systems.

Some general terms on this subject have already
been defined in 1SO 2041. However, for the con-
venience of users of this International Standard, they
are repeated here.

1 General

1.1

vibration generator system

vibration generator (2.1) and associated equipment
necessary for its operation

[ISO 2041:1990, definition 2.91]

NOTE The system consists of elements for signal
generation, control, amplification, measurement and
monitoring, and auxiliary devices depending on the size
and complexity of the system. It is designed to provide
vibration to a defined accuracy and is used for testing,
calibration or other purposes.

1.2

single vibration generator system

vibration generator system that includes only one
vibration generator

1.3

multiple vibration generator system
vibration generator system that includes two or more
vibration generators where the control system
coordinates their motion
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Cucrembl BocnponsseneHus
BUGpauum n yagapa. Cnosapb

O6nacTtb NnpuMeHeHuUA

B HacTtosiwem MexayHapogHOM cCTaHOapTe OaHbl
onpegeneHns TepMuHOB B obnactm  cucTem
BOCNpou3BedeHus Bubpaumm n ygapa.

HekoTopble obwine TepMuHbl B 3TOW 006MactTu yxe
onpegeneHsl B UCO 2041, ogHako, ana ynobcTtea
Nnonb30BaHWs OHW NMOBTOPEHbI B HacTosilwem Mexay-
HapoAHOM CTaHaapTe.

1 OOwwue noHATUA

1.1

BuGpaunoHHaa ycTaHOBKa

BnbpocteHa (2.1) BMecte ¢ obopynoBaHneM, Heob-
XOAUMBIM ANst ero yHKLMOHMPOBaHMS

[UCO 2041:1990, onpeneneHue 2.91]

NMPUMEYAHUE B cocTtaB ycTaHOBKM BXOOAT cpeacTtsa
BOCMPOU3BEOEHNS, YCUIMEHUSA, WU3MEPEHUS W KOHTPOnNs
3afjaHun, 1 yNpaBreHUs UMK, a TaKke BCNOMOraTeribHble
YyCTPOWCTBa B 3aBUCUMOCTU OT pPa3MEPOB MW CIOXHOCTU
yctaHoBkM. OHa obecneynBaeT BocnpousseaeHne Bubpa-
LUUM C HOPMUPOBAHHLIMU TOYHOCTHBIMU XapaKTepUCTUKaMm
U NPUMEHSAETCS B LiensiX UCNbITaHUA, KannubpoBky 1 np.

1.2

opgHOKaHanbHas BuUGpauvoHHas ycTaHOBKa
BMOpaLMOHHasa yCTaHOBKa, B COCTaB KOTOPOW BXOAUT
oavH BnbpocTteHa

1.3

MHOrokaHanbHasa BuUbpauuoHHan
yCTaHOBKa

BMOpaLMOHHAs yCTaHOBKA, B COCTaB KOTOPOW BXoauT

aBa unu Gonee BMBPOCTEHOOB BMECTE C CUCTEMOM

yrnpaBneHus Ans corfacoBaHus NPOU3BOAUMbIX MMM

konebaHui
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1.4

single-axis vibration generator system
vibration generator system generating vibration in a
single direction

1.5

multi-axis vibration generator system
vibration generator system generating vibration in
two or three directions simultaneously

1.6

vibration test system

vibration generator system designed to be used in
environmental and structural testing, but which can
also be used on other objects where vibration
simulation is required

1.7

vibration calibration system

vibration generator system designed to be used for
calibration of devices such as accelerometers

1.8

shock testing machine

device for subjecting a system to controlled and
reproducible mechanical shock

[ISO 2041:1990, definition 3.23]

1.8.1

gravity shock generator

shock testing machine that uses gravity as the power
source

1.8.2

shock generator

powered shock generator

shock testing machine that is powered by a non-
gravitational force

1.8.2.1
gas gun shock generator
shock generator driven by gas expansion energy
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OAHOKOMMNOHEeHTHanA Buﬁpau,uouuaa
yCTaHOBKa

BVI6an,VIOHHaﬂ yCTaHOBKa, BoOcCnpou3Bogdllasa BuU-

6an,I/IPO B OAHOM HamnpasJieHun

1.5

MHOrOKOMMNOHEeHTHaA BuGpauuoHHasn
yCTaHOBKa

BMOpaLMOHHas yCcTaHOBKa, BOCMpOM3BOAsLLAs BUW-

Opauuto B ABYX UMW TpeX HarpaBeHUsX oaHOBpe-

MEHHO

1.6

McnbiTaTenbHaa BMGpauuoHHas ycTaHOBKa
BMOpaLUWOHHaA YycTaHOBKa, NpeaHasHayeHHaa Ons
UCMbITaHWN 0BGbekTa Ha Bo3geicTBUe BUBpPaLUK,
nccneaoBaHNs ero AMHaMUYecKUX XapakTepucTuk, a
Takke B APYrMX cnydasix, Korga Tpebyetcs Boc-
npovsseaeHve BMGpaLun

1.7

kanubpoBouyHasa BuUGpaunoHHana yCTaHOBKa
BMOpaLMOHHaa YycTaHOBKa, NpegHasHayYeHHas ans
KannbpoBkn (NMOBEpPKU) CPeACcTB U3MepeHUst BUOpa-
LMK, Hanpumep akcenepomMeTpoB

1.8

yBapHbIA CTEeHA

YCTPOMUCTBO Afsl NPUMOXEeHUss K OObekTy ynpa-
BMSIEMOTO M BOCMNPOM3BOAMMOIO MEXaHM4YeCcKoro
yAapHOro BO3AeNCTBUS

[MCO 2041:1990, onpeaenenune 3.23]

1.8.1
cTeHp ceobopHoro nageHus
yAapHbIA CTEHA C rpaBUTaLUMOHHBIM Pa3roHOM cTona

1.8.2

CTeHA C NpUMHyAUTEesNbHbIM Pa3roHoOM
yOapHbIA CTEHA C pasroHOM CTofa 3a CyeT cun
HerpaBMTaLMOHHOIO XapakTepa

1.8.2.1

ra3sosas nyuwka

yp,apr||7| CTeHO C npuHyauTellbHbIM pPa3roHoOM 3a
CYET SHEpPrnn paclmpeHuna rasa



1.8.2.2
pyrotechnic shock generator
shock generator driven by an explosive charge

1.9

non-rebounding mode

mode of operation of a shock testing machine where
the table does not rebound off the anvil after impact,
due to the non-flexible deformation of the pulse-
shaping device

1.10

rebounding mode

mode of operation of a shock testing machine where
the table rebounds off the anvil, due to the elastic
effect of the mechanical pulse-shaping device

1.11

bump testing machine

testing machine repeatedly generating mechanical
impulses simulating, for example, vehicle bouncing

1.12

seismic testing machine

testing machine simulating underground disturb-
ances such as earthquakes

2 Parts and components

21

vibration generator

vibration machine

machine that is specifically designed for and is
capable of generating vibrations and of transferring
these vibrations to other structures or devices

[ISO 2041:1990, definition 2.90]

NOTE Vibration generators directly transform various
types of energy to vibration energy.
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1.8.2.2

CTeHp B3pbIBHOIO AEUCTBUA

YOAPHbIA CTeHA C MPUHYAUTESIbHbIM Pa3roHOM 3a
CYeT 9Hepruv B3pblBa 3apsida, 3aloXeHHOro B
YCTPOMCTBO pa3roHa

1.9

pexum 6e3 oTckoka

pexvM paboTbl yAapHOro cTeHga, npu KOTOPOM
BCneacTBUE Heynpyroro gedopmupoBaHus opmo-
obpasyloLlero ycTpoucTBa He BO3HMKAeT OTCKOKa
cTona OT HaKoBarbHW NOcne NX coygapeHus

1.10

peXuM C OTCKOKOM

pexum paboTbl yaapHOro CTeHAa, npu KOTOPOM CTON
OTCKakmBaeT OT HakoBasibHM 3a CHYeT Yynpyroro
nocrnegenctansa oopmoodbpasytoLlero ycTponcTaa

1.11

YCTaHOBKA ANSA UCNbITAHUN Ha
TPAHCMNOPTHYIO TPACKY

yCTaHOBKa AJ151 UCMbITAHUSI, MHOTOKPaTHO MOBTOPSItO-

Wasi UMnynbcbl (TOMYKK), UMUTUPYS TPAHCMOPTHYIO

TpSACKY

112

cencMmoucnbiTaTenbHaa yCTaHOBKA
yCTaHOBKa AMsl UCMbITAaHUSA Ha BO34eNCTBME CENCMU-
yeckux konebaHum

2 CocTaBHble YacTu U
(pyHKUMOHanNbHbIE 3/1IeMEeHTbI

21
BubGpocTeHp
YCTPOMCTBO, CMeuuanbHO CKOHCTPYMpOBaHHOE U

npegHasHayeHHoe AN BO30yXOeHUs Bubpauum u
nepefiaun ee Ha UCTMbITyeMblil 06 beKT

[MCO 2041:1990, onpeaenenune 2.90]

NMPUMEYAHUE BubpocTteHn obecneumBaeT Henocpea-
CTBEHHOe npeobpasoBaHue kakoro-nnbo Buaa sHepruun B
3Hepruo BMbpaumn.
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2.2

vibration generator with table

vibration generator with an integral table for the
purpose of mounting a test object

2.3

vibration generator with force take-off
vibration generator provided with a force take-off
device instead of a table to reproduce vibration in a
test object or any other unit, for example an auxiliary
table

2.4

electrodynamic vibration generator

vibration generator that derives its vibratory force
from the interaction of a magnetic field of constant
value, and a coil of wire suspended in it which is
excited by a suitable alternating current

NOTE Adapted from ISO 2041:1990, definition 2.92.

2.5

servohydraulic vibration generator

vibration generator that derives its vibratory force
from the application of liquid pressure through a
suitable drive arrangement

2.6

pneumatic vibration generator

vibration generator that derives its vibratory force
from the application of compressed air pressure
through a suitable drive arrangement

2.7

electromagnetic vibration generator
vibration generator which derives its vibratory force
from the interaction of electromagnets and magnetic
materials

[ISO 2041:1990, definition 2.93]

2.8

piezoelectric vibration generator

vibration generator which has a piezoelectric
transducer as its force-generating element

[ISO 2041:1990, definition 2.98]

2.2
BHGPOCTEHA CO CTONIOM
BVI6pOCTeHD,, HEOTbLEMSIEMOM  YacTblo KOTOpOro

ABNsieTCcA BMOPOCTON, Ha KOTOPOM KpensiT WUCMbl-
TyeMbli 00bEKT

2.3

BMGpPOCTEHA C HAKOHEeYHUKOM/3aXBaToOM
BMOpOCTEHA, Y KOTOPOro BMECTO BuOpocTona
MMeeTCs HaKOHEYHMK (3axBaT), MOCPEeACTBOM KOTO-
poro BUGpauus nepenaeTcsi Ha UCTbITYEMbIi 0O bEKT
WM Ha [OpyrMe YCTpoiicTBa, Hanpumep, BCMOMO-
raTenbHbIN CTON

2.4

anekTpoaMHamMmueckum BubpocreHp
BMOpOCTEHA, BO3OYXaawowWmnin Bnbpaumo B pesyrib-
Tate B3aUMOAEWNCTBUS MOCTOSIHHOTO  MarHUTHOro
nonsi ¢ HaxoAsiLlencs B STOM MOJie KaTyLUKOW BO3-
Oy>KOeHUs, MO KOTOPOW NPOTEKAET NEPEMEHHbIA TOK

NMPUMEYAHUVE Onpegenexve
MCO 2041:1990, 2.92.

aganTtnpoBaHo n3

2.5

cepBorugpasnuueckum subpocreHpg
BMOpoCTEHA, BO3OyxaawwWwmn Bnbpauno B pesyrib-
TaTe U3MEHEHUs1 AaBreHNst XMAKOCTU NO 3aJaHHOMY
3aKOHY Npw NPOTEKAHMM ee Yepes3 COOTBETCTBYOLLEE
YCTPOWCTBO

2.6

nHeBMaTU4YecKum BubpocreHp

BMOpoCTEHA, BO3OyXaawwWwmnin Bnbpauno B pesyrib-
TaTe M3MEHEHWsI OaBrieHMsl CKaToro BO3fyxa Mo
3aJaHHOMY 3aKOHY MpW MNPOXOXOEHUU €ro 4epes
COOTBETCTBYHOLLEE YCTPONCTBO

2.7

3NeKTpoOMarHUTHbIN BUGpocTeHp
BMOpOCTEHA, BO3OYXaawwWwmin Bnbpauno B pesyrib-
TaTe B3aWMOLEWNCTBUA SMEKTPOMArHUTOB C MarHuT-
HbIMW MaTepuanamm

[MCO 2041:1990, onpeaeneHune 2.93]

2.8

Nbe303JIeKTpuueckun eubpocreHpg
BnbpocteHa, Bosbyxaawowun Bubpauuio nocpen-
CTBOM Mbe303NEKTPUYECKOro npeobpasosarens

[MCO 2041:1990, onpeneneHue 2.98]



2.9

magnetostrictive vibration generator
vibration generator which has a magnetostrictive
transducer as its force-generating element

[ISO 2041:1990, definition 2.99]

2.10

mechanical vibration generator

vibration generator that converts the energy of
rotational mechanical motion into vibration through
kinematic mechanisms

2.10.1

direct-drive vibration generator

vibration machine in which the vibration table is
forced, by a positive linkage, to undergo a displace-
ment amplitude of vibration that remains essentially
constant regardless of the load or frequency of
operation

[ISO 2041:1990, definition 2.94]

2.10.2

reaction-type vibration generator
unbalanced mass vibration generator
vibration machine in which the forces exciting the
vibration are generated by rotating or reciprocating
unbalanced masses

[ISO 2041:1990, definition 2.96]

2.11

resonance vibration generator

vibration generator which contains a vibration system
which is excited at its resonance frequency

[ISO 2041:1990, definition 2.97]

212

moving system

mechanism within a vibration generator or auxiliary
table which, when oscillating, induces vibration in the
test object

NOTE Moving elements of a suspension system are part
of the moving system.
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2.9

MarHUTOCTPUKLMOHHbIA BUGpocTeH
BMOpocTeHA, Bo3bGyxgawwun BuOpauuio nocpen-
CTBOM MarHUTOCTPUKLMOHHOIO npeobpasoBartens

[MCO 2041:1990, onpeaenenune 2.99]

2.10

MexaHu4YeckKkum BubpocreHp

BMOpoOCTEHA, BO3OYXaawwWmnin Bnbpauno B pesyrib-
Tate npeobpas3oBaHMsl  MEeXaHWYeCKON 3Hepruu
BpalleHMsl C MOMOLLbI MEXaHM3MOB C KUHemaTu-
4YecKom Cxemon

2.10.1

BUGpocTeHa NpAMOro oemcremua
MeXaHu4yeckui BUOPOCTEHA, Y KOTOpPOro BMOpocTon
NpMBOAMTCS B OBWXEHME pPblYaXHbIM MEXaHU3MOM,
4YTO NO3BONAET NoAAepPXMBaTb aMNUTyay Bubpauunm
He3aBMCMMO OT 4YacTOThbl U Harpy3kn BMGpocTeHaa

[MCO 2041:1990, onpeaeneHune 2.94]

2.10.2

Aaucb6anaHcHbIX BUGpocTeHp

MexaHu4ecknii BUbpocTeH, BO30yxaawLwwmii Bubpa-
LU0 MOCPeACTBOM BpallaTenbHOro MnM BO3BpaTHO-
noctynaTenbHOro ABWXEHUSI HeypaBHOBELUEHHbIX
mMacc

[MCO 2041:1990, onpeneneHue 2.96]

2.11

pe3oHaHCHbIM BUGpocTeHp

BMBpocTeHA, BO3byxaaloLwmn Bubpaumio Ha yactoTe
cobCTBEHHOrO pe3oHaHca

[MCO 2041:1990, onpeneneHue 2.97]

2.12

noaBM>XXHaaA cucrTtema

KOHCTPYKTMBHO 0ObeanHeHHas COBOKYMHOCTb AeTa-
new n ysnos BMOpOCTEHAaA UNU BCNOMOraTenbHOro
cTona, coBepllalomx BMOpaALNOHHOE OBWXEHME U
HEeNnoCpPeACTBEHHO Mepedallmx €ero Ha ucnbl-
TyeMmbli 0O0BbEKT

NMPUMEYAHWME T[loaBwxHble anemMeHTbl CUCTEMbI Noa-
BECKM AABNAOTCH YacCTbo NOABUXHOW CUCTEMBI.
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suspension system

part of a vibration generator which provides its
mechanical stability and the correct orientation of the
moving system in relation to non-moving elements of
the vibration generator or auxiliary table

2.14

table

test table

vibration table

part of the moving system of a vibration generator or
auxiliary table on which the test object is secured

2.15

auxiliary table

complete and separate mechanical system intended
for transmitting vibration generated by one or more
vibration generators to the object under test

2.16

control system

system to ensure that the functioning of a vibration
generator system conforms to the specified motion

2.16.1

closed-loop control system

automatic control system which uses feedback to
maintain a specified motion

2.16.2

open-loop control system

control system where the input is defined and
maintained, but the output is not used to control or
modify the input as in a closed-loop system

217

signal source

device used to generate voltage (current) waveforms
that will produce the required results on the vibration
table

2.13

noaBecka NogBMXXHOM CUCTEMbI
KOHCTPYKTUBHaAA 4acCTb BVI6pOCTeHD,a, obecneunBa-
owaa ero yCTOVI‘-IVIBOCTb npn OBMXEHUN U npa-
BUIbHYIO opueHTauunto NoaBMXKHOMN CUCTEMDbI
OTHOCUTESIbHO HEeMNOABWXHbIX YacTen BVI6pOCT€HD,a
nnn BcrnomoraTesibHoOro ctona

2.14

cron

BuGpocTon

KOHCTPYKTMBHas 4acTb BUBpocTeHaa nnv Bcromora-
TENbHOro CTOMa, NpeAHas3Ha4YeHHas ONa yCTaHOBKM
N KpEMEHUs Ha Hel UCNbITYyeMOoro obbekTa

2.15

BCrioMorartesibHbI¥ CTON

PYHKLNOHAMNBHO 3aBEPLUEHHBI U CAMOCTOATENBbHbIN
MexaHWu3M, npegHasHavYeHHbI Ana nepegayn subpa-
UMK OT OOHOrO0 WNN HECKOMbKMX BUOPOCTEHAOB K
ncnblITyeMomy ob6bekTy

2.16

cucrtema ynpasneHma BubpaumoHHoOM
YCTaHOBKOM

annapatypa, obecneuyvBatolias pexum paboTbl BU-

OpaLMOHHOM YCTaHOBKWM, COOTBETCTBYHOLLMIA 3aaH-

HbIM XapaKTepucTMkam

2.16.1

3aMKHyTas cucTema ynpasfieHUsA

cucTema ynpaeneHus ¢ obpaTHon cBA3bio, obecne-
yMBaloLlas aBTOMaTUYeCKoe yrnpaBlieHne CUrHasnom,
noAaBaemblM Ha BUOPOCTEHA, C Lenblo AOCTUXKEHMUS
BOCMpou3BeaeHusi Bubpauun ¢ 3agaHHbIMK Xapak-
TepUCTUKaMm

2.16.2

pa30MKHyTasa cuctema ynpaBneHus

cucTemMa ynpaBfeHusl, B KOTOPOW NpPesyCMOTPEHbI
CpeacTBa 3ajaHnsi BXOOHOro curHana, nogaBaemoro
Ha BubpocTeHa, HO 6e3 Koppekunn 3TOoro curHana
no 3Ha4YeHUsIM BOCMNPOU3BOANMON BUbpaLmm

2.17

annapartypa 3agaHusa

YCTPOMCTBO, NpeaHa3Ha4YeHHoe AN co3faHns ynpa-
BMSIIOLLIErO curHana u 3agaHus Tpebyemoro pexuma
paboTbl BUGpocTona



2.18

loop processor

part of a control system which ensures that the
vibration measured at the control point is equal to the
required motion

2.19

signal multiplexer

hardware device in a control system which allows
several signal input channels to be sent to a single
ADC (analog-to-digital converter)

NOTE The multiplexer sequentially selects an input
signal that is gated to a common output, which in this case
is an ADC. In simple terms, it is an electronic switch.

2.20

anti-aliasing filter

analog low-pass filter used before the analog-to-
digital conversion to avoid transfer of a signal
exceeding half the sampling rate into the low-
frequency analysis range

2.21

control software

software program used to specify the behaviour of
the vibration test controller

NOTE It may include the user interface, the test
supervisor function (test duration, level, frequency range,
profile) and safety checking functions.

2.22

power amplifier

(electrodynamic vibration system) part of a vibration
system which provides the required voltage signal to
the vibration generator at the required current
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2.18

npoueccop o6paTHOM CBA3M

YCTPOWCTBO B COCTaABE CUCTEMbI YMNpaBrieHus,
obecneunBatollee Mo pesynbTatam M3MeEpPEHUst

BMOpauuM B KOHTPOSIbHOM TOYKE aBTOMAaTUYECKYH
KOPPEKLMIO YNpaBnswoLwWero curHana ansa AocTuxe-
HWUsi BOCNpou3BeaAeHUs Bubpauum ¢ 3agaHHbIMU Xa-
pakTepucTMKkaMmm

2.19
MYnbTUNNEKCOop
YCTPOWCTBO B COCTaBe CUCTEMbI YMNpasBreHus,

obecneunBatoLlee NOAKNIOYEHNE K OLHOMY aHamnoro-
undcposomMy npeobpasoBaTtento (AL) Heckonbkux
KaHanoB nepeayv CMrHanoB

MPUMEYAHWE  MynbTvnnekcop ocyliecTBnseT nocne-
AoBaTernbHbIN BbIOOP KaHanNoB 1 nepeaady CUrHamnoB C HUX
Ha obwwui BbiIxod, B AaHHOM cnyyae AUIM, un, no cymu,
npeacTaBnsaeT coboW 3NeKTPOHHbLIN NepeknioyaTens.

2.20

PUNLTP HUIKHUX YaCTOT ANA 3aWMUTbI OT
HamnoX>XeHus CNeKTPpoB

aHaroroBoe YCTPOWCTBO CUCTEMbl YyrpaBneHus,

KoTopoe obecneuymBaeT yhAarneHue COCTaBSHOLNX

CuArHama C 4acTOTOW Bbllle MONOBUHbI YacTOTbI

BbIOOPKN nepen ero aHanoro-umdposbIM npeobpa-

30BaHMEM C LENb WUCKMYNTL WX MNEepeHoc B

obnacTb HU3KUX YacToT

2.21

nporpaMMHoOe CpeacTBO yrpaBJieHUs
nporpamma, ucnonb3yemasi Ans ynpaBreHusl KOH-
TPONSIEPOM CUCTEMbI YMpaBfieHWss B Mpouecce
BMOPALMOHHBIX UCTIbITAHWI

NMPUMEYAHWE Takasa nporpamma MOXeT coBmeLlaTb
nonb3oBaTeNbCKUN WHTepdenc, GYHKUMM KOHTpONnsa 3a
napameTpamuM WUCMbITaHUA  (ONUMTENbHOCTBI, YPOBHEM
BnbOpauun, ananasoHoOM BOCMPOM3BOAUMBIX 4YacToT, dop-
Mon curHana Bubpauuu) wn 3a paboTon cucTeMbl
6e3onacHocTw.

2.22

ycunurersib MOLWHOCTH

(ona  anekTpoanHamMuyeckon BuOpaLMOHHOM YycTa-
HOBKW) 4aCTb BMOPALMOHHOW YCTaHOBKM, KOTOpas
obecneunBaetr nogadyy Ha BuBpoCcTeHO curHana
TpebyemMoro HanpsXKeHusi U CUrbl TokKa



BS ISO 15261:2004

2.23

safety system

auxiliary components and/or documentation that
ensure the safety of the operating personnel,
vibration generator system and the unit under test

NOTE It can include such things as emergency stop
switches, warning labels, vibration-monitoring equipment
and system interlocks.

2.24

test mass

object that has a specified shape and mass, used for
testing a vibration generator or shock testing
machine

NOTE The test mass should not resonate within the test
frequency range or should have a specified rigidity.

2.25

load support system

auxiliary device of a vibration generator system or an
auxiliary table which positions the moving system to
its mean position to avoid a deflection from the mean
position due to the force produced by gravity on the
test load

NOTE The load support system may be integrated into
the vibration generator or external to it. The system may
provide automatic position compensation or may be a
manually operated system.

2.26

auxiliary component

(vibration generator system) part of vibration gen-
erator system facilitating its operation but not directly
involved in the generation of vibration

NOTE This can include monitoring and control devices or
devices used for system performance monitoring.

EXAMPLES Cooling system, field power supply,
demagnetizing device to reduce the stray magnetic field
above the table, load-compensating devices (load support
system), temperature, voltage and current logging systems
and “hours run” meters.

2.23

cucrtema 6esonacHocTM

BCrnomorartelibHble yCTpOVICTBa n/unn TexHu4yeckas
AOOKyMeHTauuA, KOTopble obecneynBatoT ycnoBusa
©e3onacHocTu nepcoHana n coxpaHeHund LelloCTHO-
CTN YCTAHOBKM U UCMbITyeEMOIo ob6bekTa

NMPUMEYAHME B cocTtaB cpeactB cuctemMbl 6e30-
NMacHOCTM MOTyT BXOAMTb YCTPOWCTBa aBapuWHOM OcCTa-

HOBKM W ONOKMPOBKKU, Mpeaynpexgarwme Hagnucu,
o6opyaoBaHue Anisi KOHTPons BUGpauun.

2.24

JKBUBAJIEHT Harpy3kKkm

ncnonb3dyemoe npu ncnblTaHN BVI6paLI,VIOHHOl7I

YCTaHOBKU UMW yOApHOro CTeHAa Teno yCTaHOBIEH-
HOW (pOpMbl U 3aaHHOW Macchl

MPUMEYAHNE OkBMBaneHT Harpy3km He [OOJSKeH
UMEeTb PE30HAHCOB B HOMMHANbHOM [uanasoHe 4acToT
unu gormkeH obnagaTtb 3agaHHOM KECTKOCTbIO.

2.25

YCTPOMCTBO KOMMNEHCaLuuM CTaTU4eCcKoro
cMelweHun

BCMoOMOraTefibHoe YCTPOWCTBO BMOpPALIMOHHON yCTa-

HOBKW WIM  BCMoOMoraTtenbHOro crtona, npeg-

Ha3Ha4yeHHoe [ANnd NpedoTBpalleHus  npocanku

CTaTUYECKOro CMeLLeHNs NMOABMXHOWM CUCTEMbI Mof,

OEencTBMEM Harpysku

MPUMEYAHUE  YcTtponcteo KoMneHcauum MOXeT
SIBNSATbCA  COCTABHOW  4acTbio  BMOpocTeHZa  wnu
npeactaBnATb cobolr BHewHee ycTponctBo. OHO MOXeT
paboTtaTb B aBTOMaTU4ECKOM pEXMME WU MPU Py4HOM
yrnpaBneHuu.

2.26

BCrioMorartesnibHoe YCTPOMCTBO

{ons BMOpPaALMOHHOW YCTaHOBKW) YacTb BUOpaLMOH-
HOW yCTaHOBKM, ob6ecneyvnBatoLas ee pyHKLUMOHMPO-
BaHMWe, HO HENOCPEACTBEHHO He YyyacTsylllas B
co3gaHum Bubpauun

NMPUMEYAHWE BcnomoratenbHbiMKM YCTPOMCTBAMU MO-
rytT 6biTb HEKOTOpPbIE CpeAcTBa KOHTPONSA W ynpasreHus
napameTtpamu Bubpauuu, a Takke Te, YTO NpeaHa3HayeHbl
Ana  obcnyxuBaHus W dKcnnyaTauum  BUOpaLIMOHHOW

YCTaHOBKM.
MPUMEPbBI  YcTtponctea CUCTEMBI oxnaxaeHus,
NATaHUS, KOMMEHCAUMM MarHUTHOrO MOMs pPacCesHus,

KOMMEHCaLMN CUIbl TSHKECTM UCMbITYEMbIX OBGBEKTOB,
annapaTtypa perucrpauuy 3HayeHuin Toka, HanpshkeHus u
Temneparypbl, TanMepsbi.



2.27

table

(shock testing machine) part of the shock testing
machine on which a test object is secured

2.28

anvil

stationary or flexibly suspended part of the shock
testing machine against which the table strikes

2.29

release mechanism

part of the shock testing machine which will initiate
the test by allowing the table to move from its initial
position

2.30

braking device

part of the shock testing machine which will
decelerate the table and/or anvil after impact

2.31

pulse-shaping device

part of the shock testing machine (disposable or
reusable) which is placed between the table and
anvil and intended to shape the pulse

NOTE The type of material and its shape will determinate
the deceleration characteristics, i.e. the pulse shape.

3 Characteristics

31

reproduction error

differences between the specified and actual
vibration/shock parameters at the control point,
obtained during testing of a vibration generator
system/shock testing machine

3.2

control point

point on a table or test mass chosen to mount a
measuring transducer to measure parameters of
vibration, shock, bouncing and earthquakes
reproduced by a vibration generator system or a
shock/bump/seismic testing machine during testing
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2,27

crton

(yOapHOro cTeHAa) 4acTb YyAapHOro cTeHAda, Ha
KOTOPOI KpenuTcsl UCMbITyeMbli 00 beKT

2.28

HaKoBanbHSA

HenodBWXHAaA WNM Ha YNpyron noOBecke YacTb
yOapHoOro ctTeHza, Nno KoTopow yaapsieT cTon

2.29

MexaHM3M cnycka

4YaCTb yAaapHOro crteHaa, BbICBOOOXAaoLWas CTon B
MOMEHT Ha4alla ero pasroHa

2.30

TOPMO3HOE YCTPOMUCTBO

4YacTb yOapHOro CTeHAa, OCTaHaBnuBalowWasi CTon
/N HakoBarnbHIO NOCHE UX coyaapeHusa

2.31

¢opmoobpazyrouiee yCTpOMCTBO

YyacTb yAapHOro cteHaa (0gHO- UM MHOrOpasoBOro
NpUMeEHeHMs1), NOMeLLaeMasi Mexay CTONOM U HaKo-
BanbHel Ans (hOpMUPOBaHUS YAAapHOro UMMynbca

MPUMEYAHWE Tpodunb v maTtepuan cdopmoobpasy-
IOLLEero ycTpOWCTBa ONpefensioT Xxapakrtep 3ameaneHus,
T.€. hOopMy yaapHOro nmnyrsbca.

3 XapakTtepuUCcTUKMn

3.1

MOrpewHoCcTb BOCNpou3BeaeHus

pasHOCTb MexXAy 3afaHHbIM U AeACTBUTENbHbLIM
3HavYeHMAMM napameTpoB Bubpauun/ygapa B KOH-
TPONbHOWM TOYKE, BOCMPOM3BOAUMbBIX BUBPALIMOHHON
yCTaHOBKOW/yoapHbIM CTEHAOM B npouecce ee/ero
UCnbITaHUN

3.2

KOHTpPOJSibHaA ToukKa

0cob0 yka3aHHOE MECTO Ha CTOMe Win SKBMBAreHTe
Harpysku, rae YyCTaHaBnuBalTCA [aTyvku Angd
n3mMepeHnss napameTpoB BubGpauuun, ygapa, TpaHc-
NMOPTHOM TPSICKM WU CENCMUYECKNX KonebaHun,
BOCMPOM3BOAMMbBIX COOTBETCTBYIOLLEN YCTaHOBKOW
(BMOGpOCTEHOOM, YyAApPHLIM CTEHOOM, YCTaHOBKOW
ONS  VUCMbITAHWUA Ha TPaAHCMOPTHYK TPSICKY UnuU
cencMoucnbiTaTenbHOM YCTAHOBKOW) B mpouecce ee
UCNbITaHUN
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3.3

operating axis

(vibration generator) direction of excitation force
along which the moving system was designed to
operate

3.4

load

static load

total mass of the test object and associated devices
that secure it to a vibration table

3.5

nominal mass

(moving system) part of moving system mass
corresponding to the arbitrary rigid body mass
vibrating along the operating axis of a vibration
generator

NOTE 1 Nominal mass m is the mass of a one-degree-

of-freedom system

— having stiffness &, damping coefficient ¢, and
oscillating under the force F(¢) in accordance with the
formula

mx + cx + kx = F(t)
— and simulating moving system oscillation.

Thus it might be not equal to the sum of the masses of the
separate parts of the moving system.

NOTE 2 Nominal mass is often incorrectly called
effective mass. The latter is a frequency-response
characteristic (see 1SO 2041), while the nominal mass
does not depend on frequency.

3.6

rated force

(vibration generator) minimum value of all excitation
forces developed by a vibration generator under
different normal working conditions as specified by
the manufacturer

3.7
rated sinusoidal force
rated force used to reproduce sinusoidal vibration

3.8

rated broad-band random force

rated force used to reproduce broad-band random
vibration

10

3.3

pabouan ocb

(BMOpOCTEHAA) INUHUSA OEWCTBMS BbIHY>XAAKOLEN
Ccunbl, onpegensieMasl KOHCTPYKUMEN MoaBUMXKHON
cUcTeMbI

3.4

Harpyska

cTaTMuecKas Harpys3ka

(BMbpoCcTEHAA) Macca WUCMbITyeMOro obbekTa WU
TEXHOMOrMYECKOM OCHACTKW, WCMONb3yeMon Ans
3akpenneHust obbekTa Ha BUGpocTorne

3.5

npMeegeHHas macca

(NOABWXHON CWUCTEMbI) YacTb MaccCbl MOABUXHON
cucTembl BUBpOCTEHOa, COOTBETCTBYOLWAA Macce
YCIOBHOIO >XECTKOro Temna, konebniwwerocsa BAOOMb
paboyel ocu BubpocTeHaa

NMPUMEYAHWE 1 lNpuBeaeHHas macca m — 3TO macca
CUCTEeMbl C OHON CTeneHblo ceobobl

—  MMeEIOLLEN XKeCTKOCTb k&, KOoadhduumeHT aemndcupo-
BaHMA ¢ U coBepLuatoLLen konebaHusa nog AencTBuem
cunbl F(f) B COOTBETCTBUM C (DOPMYIOn

mjc'+cfc+kx:F(t)

— 1 MogenupyoLwen konebaHnsi NOABUXHOW CUCTEMBI
BMbpocTeHaa.

OHa moxeT OblTb He paBHa CyMME MacC KOHCTPYKTUBHbIX
3MEeMEeHTOB NOABUXHOW CUCTEMBI.

NMPUMEYAHUE 2  TpuBeadeHHy0 Maccy 4acto Henpa-
BUIMbHO Ha3biBaloT adpdekTBHONM Maccon. [locnegHsas
npeacraensietr cobor YaCTOTHYK XapakTepuUCTuKy (CM.
MCO 2041), Toraa kak npuBeAeHHasa mMacca OT 4acToTbl He
3aBUCUT.

3.6

HOMMHaNbHafA BblHyXXAawowas cuna
(BMOpOCTEHAA) MMHMMaNbHas W3 BbIHYXXOAKOLNX
cun, Kotopble crnocobeH pas3BuTb BUBpPOCTEHO B
pasHbIX HOpMarsbHbLIX YCMOBUSIX €ro MPUMEHEHUS,
onpeaensieMbIX U3roToBUTENEM

3.7

HOMMUHaNbHaa rapMmoHuvyeckKkas
BblHYy>XXpaawouwasa cuna

HOMUHalNbHaA BblHYy)XAdawoWwaa cuia npu BOCNpO-

n3segeHumn FapMOHMHeCKOVI Bm6pau,vw|

3.8

HOMMHAaIbHAaA LWMPOKOMNOJIOCHAanA
BbIHY>XXAaoWas cuna

HOMUWHanNbHas BbIHYyXAawlWas cuna npu BOCMPO-

n3BeeHMN LUIMPOKOMNOOCHON cryvyanHon Bnbpaumm



3.9

rated velocity/displacement

maximum value of the accurately reproducible
velocity/displacement as specified by the manu-
facturer

3.10
distortion
undesired change in the waveform

NOTE 1 Distortion is quantified through harmonic
distortion d:
[2, 2 2
d= Xo +x3+...+x,
X4
where
X1 is the signal corresponding to the

prescribed sinusoidal vibration;

Xo, ..., X, are the second and subsequent harmonics.

NOTE 2 Harmonic distortion is usually expressed as a
percentage.

3.11

uniformity ratio

maximum absolute value of the difference between
the acceleration/velocity/displacement at a point on
the test table and the acceleration/velocity/displace-
ment at the control point, divided by the accelera-
tion/velocity/displacement at the control point

NOTE 1  Uniformity ratio describes non-plane-parallel
movement of the table. The lower the ratio the better is the
performance of the table.

NOTE 2 ltis usually expressed as a percentage.

3.12

transverse motion ratio

maximum ratio of the acceleration/velocity/dis-
placement along a direction perpendicular to the
operating axis of the vibration generator to the value
of the acceleration/velocity/displacement along the
direction of the operating axis

NOTE Itis usually expressed as a percentage.
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3.9

HOMMHanbHasn
Bubpockopoctb/BUGpONepemewieHne

MakcumaribHoe 3Ha4deHue BuBpockopocTu/BUGpone-

peMeLLeHus, onpeaensiemoe U3rotoBuTenem Bubpo-

cTeHaa

3.10
MCKaXXxeHue
OTKIIOHEHMe POPMbI CUrHana ot 3afjaHHon

MNMPUMEYAHWE 1 KonuuectBeHHO MCKkaxkeHue onpene-
NS0T Yepes 3HayeHne KoadduumneHTa rapMOoHuK d-

g

X1
roe
X4 — CurHarm, COOTBETCTBYHLLUIA 3aaaBaemoi
rapmMoHu4eckon subpaunu;
X9, ..., X, — CMIHanbl COOTBETCTBEHHO BTOPOW U Bbille
rapMOHWYECKNX COCTaBNSOLLNX.
MPUMEYAHUE 2  Kak npaBuno, k0oadduUMEHT rapmo-

HUK BblpaXakoT B NpoLUeHTax.

3.11

K03 hbMLUMEeHT HEpaBHOMEpPHOCTU
OTHOLLEHME MaKCUMarbHOW pa3HOCTU Mexay Bubpo-
ycKopeHneM /BUbpoCcKopoCThbio /BUOponepemMeLLeHEM
B TO4Yke BMOpocTONa M B KOHTPOMbHOW TOYKE K
3Ha4yeHM BMOpOYCKOpeHUsl/BMOpOCKOpOCTU/BUBPO-
nepemeLLeHNsi B KOHTPOIbHOM TOYKe

NMPUMEYAHNE 1 Koaddpuunent HepaBHOMEPHOCTH
XapakTepusyeT HennockonapannenbHOCTb ABWKEHWUS BU-
6pocTtona. Yem OH MeHblue, TeM fyylle XapakTepucTUKu
OBWKEHUS.

NMPUMEYAHUE 2
XKaloT B NPOLEHTax.

Kak npasurno, 3Ty BeJINYMHY Bblpa-

3.12

K03 pULUMEeHT nonepeyHbIxX
COCTaBNAIOWMNX

MakCMMarnbHOE W3 3HA4YEeHUN OTHOLWIEHUA BUOpPO-
yCKOpeHMs/BUOGpocKopocTU/BUOponepeMeLLIEHNST B
HanpaBneHuyn, nepneHankynspHoM paboyen ocu
BnbpocteHaa, k BubpoyckopeHuto/BubpockopocTu/
BnbponepemeLlleHno Boonb paboyen ocu

NMPUMEYAHUE Kak npaBuno, aTy BENWUYUHY BblpaxatoT
B NPOLEHTaXx.

11



BS ISO 15261:2004

3.13

resonance frequency of the suspension
system

low mechanical resonance frequency of the

suspended moving system when oscillating along

the operating axis

3.14

resonance frequency of the moving system
mechanical resonance frequency of the moving
system

NOTE This excludes the resonance frequencies of the
suspension system.

3.15

electrical resonance frequency of the
moving system

(electrodynamic vibration generator) frequency at

which the current is in phase with the voltage in the

moving coil

3.16

rated travel

maximum allowable travel of the moving system
within which the manufacturer guarantees safety and
reproduction of the stated parameters of a vibration
generator, normally limited by special devices

3.17

force-to-current ratio

(electrodynamic vibration generator) ratio of the
excitation force to the current in the moving coll

NOTE This value varies considerably with frequency.

12

3.13

pe3oHaHCHas YacToTa CUCTeMbl NoABEeCKMU
YyacToTa NepBOro MexaHW4ecKoro pesoHaHca nog-
BECKM MOOBMXKHON cUCTEMBbI MpU ee KonebaHusx
BOONb paboyeit ocu

3.14

pe30oHaHCHaA YacToTa NoABUIXHOM
cUcTemMbl

yacToTa MeXxaHW4ecKoro pe3oHaHca MoaBUKHOMN

CUCTEMbI

MPUMEYAHUE Tlpu onpefeneHun gaHHOW XapakTepu-

CTVKM 13 PACCMOTPEHUSI UCKIHOYAT  PE30HAHCHYI0

YacTOTy CUCTEMbI MOABECKN.

3.15

YacroTta 3feKTpoMexaHUu4YecKoro
pe3oHaHca

(8BNS aneKkTpoguHaMMYeckoro BUOpocTeHaa) yacTtoTa
NepeMeHHOro TOKa B MOABWXHOW KaTyllke, npwu
KOTOpoM dhasbl TOKa 1 HaNpsXXeHUst coBnagatT

3.16

HOMMHanNbHbINA XOop[

JonycTUMOE © OorpaHMyYnBaemoe cneuunanbHbIMU
YCTpPOWCTBaMn NepemeLLeHne NOABMXKHON CUCTEMBI,
B npedenax KOTOPOro M3roTOBUTENb rapaHTUpyeT
HEMOBPEXOAEMOCTb U 3asiBMIEHHble TeXHUYecKune
XapakTepucTukM BUbpocTeHaa

3.17

K03 pMLUMEHT CUnbl NO TOKY

(oNsa  anekTpoguHaMu4eckoro BMOpocTeHda) OTHO-
LWeHMe BbIHYXXOAWLWEN CUMbl K cune Toka B Noa-
BVXKHOW KaTyLLKe

MPUMEYAHMNE 370 OTHOLLUEHWE CWUMNBbHO 3aBUCUT OT
4acToThl.
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anti-aliasing filter 2.20

anvil 2.28

auxiliary component (vibration
generator system) 2.26

auxiliary table 2.15

B

braking device 2.30
bump testing machine 1.11

C

closed-loop control system 2.16.1
control point 3.2

control software 2.21

control system 2.16

D

direct-drive vibration
generator 2.10.1
distortion 3.10

E

electrical resonance frequency of
the moving system
(electrodynamic vibration
generator) 3.15

electrodynamic vibration
generator 2.4

electromagnetic vibration
generator 2.7

F

force-to-current ratio
(electrodynamic vibration

generatory 3.17
G
gas gun shock generator 1.8.2.1
gravity shock generator 1.8.1
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safety system 2.23

seismic testing machine

servohydraulic vibration
generator 2.5

shock generator 1.8.2

shock testing machine 1.8

signal multiplexer 2.19

signal source 2.17

single vibration generator
system 1.2
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transverse motion ratio 3.12
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u
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take-off 2.3
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vibration table 2.14

vibration test system 1.6



A

annapartypa 3agaHua 2.17
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Ko3adphnLUMeHT nonepeyHbIX
cocTaBnawwmx 3.12
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MexaHu3m cnycka 2.29
MexaHuyeckum BubpocteHpg 2.10
MHOroKaHanbHas BU6paLmoHHas
ycTtaHoBka 1.3
MHOrOKOMIMOHEHTHasA
BUOpauMoHHasa yctaHoBka 1.5
MmynbTunnekcop 2.19

H

Harpy3ka 3.4
HakoBanbHA 2.28
HOMMHanNbHasi BUGpockopocTb/
BuGponepemewieHme 3.9
HOMMHanNbHaA BbIHY)XAaloLWas
cuna (BubpocrteHga) 3.6
HOMMHaNbHaA rapMoHuyecKas
BbIHyXpaatwowasa cuna 3.7
HOMMHanNbHasA LWMPOKOMNONIOCHaA
BblHYXAaarouwasa cuna 3.8
HOMUHanNbHbIN Xo8 3.16

0]

ofHOKaHanbHasA BMOpaLnoHHas
yctaHoBka 1.2

OHOKOMMOHEHTHasA BUOpaLMOHHas
yctaHoBka 1.4

Mn

nHeBMaTuyeckun BubpocteHg 2.6
norpeLwHocTb

BocnpousBegeHus 3.1
noaBecka NoaBUXHOW

cuctembl 2.13

nogBuXKHaA cuctema 2.12
npuBepeHHas macca (NoABUKHOW
cuctembl) 3.5

nporpaMmmHoe cpeacTBo
ynpasneHuva 2.21

npoueccop o6paTHou cBA3n 2.18
Nbe303N1IeKTPUYECKUMn
BUGpocTeHa 2.8

P

pabouas ocb (BnbpocteHga) 3.3
pa3oMKHyTas cuctema
ynpasneHuma 2.16.2
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pexum 6e3 otckoka 1.9

pexum c otckokom 1.10

pe30oHaHCHasi YacToTa NoABMXKHOMN
cuctembl  3.14

pe3oHaHCHas YacToTa CUCTEMbI
nogBecku 3.13

pe3oHaHCHbIN BUbpocteHa 2.11

C

cecMoucnbiTaTenbHas
ycTaHoBka 1.12

cepBorugpaBnM4eckumn
BubpocteHa 2.5

cuctema 6esonacHoctM 2.23

cucTema ynpaBrneHusi
BMOpaLMOHHOMN
yctaHoBkon 2.16

cTaTuyecKkas Harpyska
(Bnbpoctenga) 3.4

CTeH, B3pbIBHOIO
penctBua 1.8.2.2

CTeH[, C NPUHYAUTENbHbIM
pasroHom 1.8.2

cTeHA cBo6oAHOro nageHus

cton 2.14

cTon {yaapHoro cteHga) 2.27

1.8.1

T

Topmo3Hoe ycTpoucteo 2.30

Yy

yAapHbin cteHg 1.8

yCcUnuTesib MOLHOCTU (A5
3NEeKTPoaNHAMUYECKON
BUOPALMOHHON YCTAHOBKN) 2.22

yCcTaHOBKa AN UCNbITaHUN Ha
TpaHCNOpTHYO Tpsicky 1.11

YCTPOMCTBO KOMMEHcauum
cTaTu4ecKkoro cmeweHusa 2.25

(0]

NbTP HAXKHUX YacToT Ans
3alMTbI OT HanoXeHus
cnektpoB 2.20

c¢opmoobpa3syrouiee
yctponcTtBo 2.31
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y

YyacToTa INeKTPOMEeXaHU4YeCKoro
pe3oHaHca (ans
3NEKTPOANHAMUYECKOrO
BnbpocreHga) 3.15

3

3KBUBANEHT Harpy3ku 2.24
3NeKTpoANHaAMNYeCKUi
BUGpocTeHa 2.4
3NeKTPOMarHUTHbIN
BuGpocTeHa 2.7
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BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
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Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
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Fax: +44 (0)20 8996 7001. Email: orders@bsi-global.com. Standards are also
available from the BSI website at http://www.bsi-global.com.

In response to orders for international standards, it is BSI policy to supply the
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unless otherwise requested.

Information on standards
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international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
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Tel: +44 (0)20 8996 7111. Fax: +44 (0)20 8996 7048. Email: info@bsi-global.com.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001.

Email: membership@bsi-global.com.

Information regarding online access to British Standards via British Standards
Online can be found at http://www.bsi-global.com/bsonline.

Further information about BSI is available on the BSI website at
http://www.bsi-global.com.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

Details and advice can be obtained from the Copyright & Licensing Manager.
Tel: +44 (0)20 8996 7070. Fax: +44 (0)20 8996 7553.
Email: copyright@bsi-global.com.






