66 Jleca Poccuu u xo35Licmeo 8 Hux Ne 4 (83), 2022 r. J

Jleca Poccun u xo3s1iicTBO B HUX. 2022. Ne 4. C. 6672
Forests of Russia and economy in them. 2022. Ne 4. P. 66—72

Hayunas cratbs
YK 676. 024. 61
DOI: 10.51318/FRET.2022.39.75.008

HOPMWPOBAHME U MOHUTOPUHI BUBPALIUU
TEXHOJIOT'MYECKOIo O60OPYOOBAHUA
LENONO3HO-BYMAXHbLIX MPOU3BOACTB

Cepreii HuxonaeBuu Buxapesn

VYpanbCKuif ToCyIapCTBEHHBIHN JeCOTeXHMUeCKni yHIBepcHuTeT, ExatepunOypr, Poccns
cbp200558@mail.ru, http://orcid.org/0000-0002-7945-8027

Annomayus. TOCT 26493-85 permaMeHTHpYET TapaMeTphl BHOpAIMU OOOPYIOBAaHUS IIEJUTIOJIO3HO-0Y-
Ma)KHBIX TIpon3BOACTB. OJHAKO 3TOT CTaHAAPT yCcTapes, HE YYUTHIBAET COBPEMEHHbBIE KOHCTPYKIIUH TEXHOJO-
THYECKOTO 000pyAOBaHUs U TPEOOBAHUS HOBBIX TNOCYIApPCTBEHHBIX W MEXKIyHapOJIHBIX CTaHAApTOB. B crarhe
c/ieNlaHa TIOMBITKA HOPMHUPOBAHUS M MOHHTOPHHTA BHOPAIMM TEXHOJIOTMUYECKOTO OOOPYIOBAHUS C YUETOM
COBpPEMEHHBIX TPeOOBaHMIA. YCTaHOBIEHO J[BA KPUTEPHS OICHKH BHOPAIIMOHHOTO COCTOSIHUS 00OpY/IOBaHMUSL.
[lepBbIii KpUTEPH HOPMHUPYET CpelHEE KBAAPATHUECKOE 3HAYCHUE aMILTUTYABI BUOPAIIMU B OKTaBHBIX MOJ0CaX
4acTOT, BTOPOW — TPEHJ] aMIUTUTY/IbI BUOpAIMK 10 00IIeMy YpOBHIO. B KauecTBe mprmMepa paccMOTpEeHbI HOP-
MHUPOBaHUE ¥ MOHUTOPUHT BHOPAIIMU MEJIbHUIL. BhisBIeHa HEOOXOAMMOCTh Pa3/IeIeHUs IO KOHCTPYKTUBHOMY
MPU3HAKy Ha ABE TPyNIbl. YUCIEHHO ONpeeNieHbl IPaHMIbl 30H M TPeHAa BHOpaluu MeabHHL. BuOpanuon-
HOE€ COCTOSTHHE OI[CHUBAETCS 110 YETHIPEM KPUTEPHSIM: XOPOIIIO; YIOBIECTBOPUTEIHLHO; HEOOXOMUMO YITyUIlICHHE
u "HenormycTumMo. [locie yero mpuHUMaeTcs perieHre 0 BO3MOXKHOM OrpaHUYeHUH (POpMbI (PyHKITMOHUPOBAHUS
oOopyoBaHusl (MPeayNpexACHUE WIH OCTaHOB). BHeIpeHne HOPM U MOHUTOPHHIA BUOpAIIUH 000PYIOBaHHSI
YCKOPHUT MEPEX0oj] K PEMOHTaM 110 TEXHUYECKOMY COCTOSTHHIO. MeTo1bl HOpMUPOBaHHsI 1 MOHUTOPUHTA BHOpa-
LMY TEXHOJIOTHYECKOTO 00OPYIOBAHUS MOTYT OBITh IPUMEHEHBI B JIPYTHX OTPACIISX MPOMBIIILICHHOCTH.

Kniouesvie cnosa: HopMHUpOBaHUE, MOHUTOPUHT, BUOpaIys, 000pYI0BaHHE LIEIUTION03HO-0yMasKHBIX TPOU3-
BOJICTB
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Abstract. GOST 26493-85 regulates parameters of vibration of equipment of pulp-and-paper manufactures.
However this standard is obsolete, does not take into account modern designs of the process equipment and
requirement of new state and international standards. In article attempt of normalization and monitoring
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of vibration of the process equipment is made in view of modern requirements. It is established two criteria

of an estimation of vibrating condition of equipment. The first criterion normalizes average quadratic value of

amplitude of vibration in octave strips of frequencies, on second — trend of amplitude of vibration on the general

level. As an example normalization and monitoring of vibration of mills is considered. Necessity of division

to constructive attribute on two groups is revealed. Numerical borders of zones and trend of vibration of mills are

determined. The vibrating condition is estimated by four criteria: well; satisfactory; improvement is necessary

and is inadmissible. Then it is made decision on possible restriction of the form of functioning of the equipment

(the prevention or stop). Introduction of norms and monitoring of vibration of the equipment will speed up

transition to repairs on a technical condition. Methods of normalization and monitoring of vibration of the

process equipment can be applied in other industries.

Keywords: normalization, monitoring, vibration, the equipment of pulp-and-paper manufactures

BBenenue

K ocHoBHOMY TexHOMOTHYE-
CKOMY OOOpYIOBAHHIO IIEIIITIONIO3-
HO-OyMa)KHOW TPOMBIIUIEHHOCTH
(mamee LIBII) otHOcCAT: cremre-
pBI, KOPOOOTUpPOUHBIE OapabaHBI,
pyOUTENIbHBIE MAIUHBI,
nehudpepsl,
CTYCTHTEJH, COPTHPOBKHU

JIe31H-
TErpaTopsl, MeTb-
HUIIBI,
mienbl 1 OyMaskKHOW Macchl, ICH-
TPUKJIMHEPBI, THUIPOpPa3OUBaATEIIH,
Oymaro- W KapTOHOJeNaTebHbIC
MaIlI{HBI,

CylnepKalaHapsl, Mpo-

JOJIbHO-pE3aTeIbHBIC CTaHKH,
YCTaHOBKHM HETPEPHIBHOW M Tie-
PUOAMYECKON BapKH IEJLTIONIO3bI.
D10 obopymoBaHHEe OONamACT IO-
BBIIIEHHON JUHAMUYHOCTHIO U SIB-
JSETCSI MCTOYHUKOM  KOJIeOaHUI
(DYHIIAMEHTOB U MEXK/ydTaXKHbIX
TepeKpeITuii. Bubparus wmammH
SIBJISICTCSL MHTEIPajbHOM OLICHKOM
KauyecTBa IMPOCKTUPOBAHUS, MOH-
Taka ¥ SKCILTyaTalliil TEXHOJIOTH-
yeckoro obopynosanusi (Bubpa-
uuu B TexHuke, 1981; Mypomos,
1990; buprep,1978).

W3BecTHO TUTHEHHWYECKOE U
TEXHUYECKOE HOPMHUPOBAHUE Iia-
pamMeTpoB BHOparuu o000opymoBa-
Husl. [MrueHnYecKoe HOPMHUPOBa-
HUE BUOpaUU OCYIIECTBISETCS
cormacio ['OCT 12.1.012-2004.

OTOT cTaHAapT HOPMHUPYET Tapa-
METphl BHOpAlMM IO KPUTEPHIO,
OCHOBAaHHOMY Ha 37I0POBbE HYeJI0-
BeKa C YYEeTOM HalpsHKEHHOCTH
U TSKECTH TpyAd. TeXHHUECKUM
HOPMHUPOBAHUEM BHOpAITUU 000py-
noBanus LIBI1 3annManacek B BOCh-
MUJIECSTBIE TOJBI MPOIUIOTO CTO-
JIETHS TPYIINA YYSHBIX YPaIbCKOTO
JIECOTEXHUYECKOTO HHCTUTYTA TIO
pyxoBoactBoM A. A. CaHHHKOBa.
PesynsratoM 3THX ~ HCcieqoBa-
aun cran 'OCT 26493-85, xoTto-
pBIH perIaMEeHTHPYET MapaMeTphl
BuOparu  obopymoBanust LIBIL.
Bubpannonnple  XapakTepuCTH-
KM SIBISIOTCA KPUTEPHUSIMHU Kaue-
CTBa, HaJACKHOCTH U Oe3omac-
HOCTH oOopymoBanus. OpmHAKO
I'OCT 2649385 ycrapen, He y4u-
THIBA€T COBPEMEHHBIE KOHCTPYK-
MU TEXHOJIOTHYECKOTO 000pyIo-
Banust LIBII u TpeGoBanusi HOBBIX
TOCYIapCTBEHHBIX U MEXKIyHAPOJI-
HBIX CTaHIAapTOB. 3ajada Hccie-
JOBaHMS — pa3paboTKa KpUTEPHEB
OIICHKH BHOPAIIMOHHOTO COCTOSI-
HUS OCHOBHOTO TEXHOJOTHYECKO-
ro obopynosanust LIBII ¢ yuetom
COBpEeMEHHBIX TpeboBanuii. llems
paboThl — HOPMUPOBAHUE M MOHH-
TOPHHT BUOpaLUu 3TOro 000pyao-

BaHUs.

MeTtoab! uccjie10BAHM I
s olleHKH BUOPAIMOHHOIO
COCTOSTHUST OCHOBHOTO TEXHOJIO-
rudeckoro obopynoBanus L[BIT
Ba

npepjiaractca  yCTaHOBHUTDH

kputepusi.  IlepBblif  KpuTepHil
HOPMHUpYET CpelHee KBaapaTHye-
CKOE 3HAYCHHUE aMILTUTY bl BUOpa-
UM B OKTaBHBIX IOJIOCAX YaCTOT,
BTOPOIl KpUTEpUil — TpeH | BUOpa-
MU 10 001iemMy ypoBHIo. [lepBbrii
KPUTEpUH CBSI3aH C OIPEACICHUEM
IpaHMll 30H MapaMeTpoB BUOpa-
LIMU, YCTAHOBJIEHHBIX U3 YCJIOBHA
JOMYCTUMBIX IUHAMHUYECKHUX Ha-
IPY30K Ha MOALIMITHUKA U JOIyC-
TUMOH BHOpaliy, NepenaBacMoi
Ha OIOPbI POTOPOB 0OOPYIOBAHUS
U TOAJEPKUBAIOLINE KOHCTPYK-
uud. Btopoil kpurtepuil CBsi3aH
CO CKOPOCTBIO H3MCHEHHS IWHa-
MUYECKUX IPOLECCOB B MAIUHE,
B TOM YHCJIE CO CKOPOCTBIO Pa3BU-
Ths nedexToB obopymoBanus. s
OLIEHKH BUOpanuu 000pyZOBaHHUS
IBIT u npuHATHS peleHuii o He-
00XOIUMBIX IEHCTBUSAX B KOHKPET-
HOW CHUTyallMd YCTaHaBJIHMBAIOTCS
YeThIpe 30HBl TEXHUYECKOTO CO-
CTOSIHUSL 00OpYZIOBaHUs, KOTOpBIE
npencrasieHsl B Tabm. 1 (Mypo-
MOB, 1990).
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Tabmuma 1 cocrapmisromumu BuOparwn.  J{is

Table 1 wm3MepeHus mapamMeTpoB BHOpaIn

30HBI TEXHUYECKOTO cOCTOsIHIA 00opynoBanus LIBIT MpPUMEHSIETCSl TepeHOCHass U CTa-

Zones of technical condition of the CBP equipment [IMOHApHASI armapaTrypa, METpPOJIO-
TMYECKUE XapaKTEePUCTHKH KOTO-

XapaKTepI/ICTI/IKa 30HbI TCXHUYCCKOI'O COCTOAHUSA o
Hanmenosanue POl COOTBETCTBYIOT TPEeOOBaHUSIM

30HBI
Name of zone

Characteristics of the zone of technical condition
of the equipment

00opyIoBaHus

A New equipment

Hogoe o6opynoBanue

O06opynoBaHue, IIPUTOHOE TS IKCIUTyaTallin
B 0e3 orpaHU4eHHs CPOKOB
Equipment suitable for operation without limitation of terms

OKCILUTyaTalluu.

O06opynoBaHue, HEMPUTOAHOE IS JUTUTEIBHON HENPEPBIBHON

MoXeT 3KCIUTyaTHPOBATHCS OTPAHHUYCHHBIN IEPHOJ] BPEMEHU
JI0 HaJyajia peMOHTHBIX padoT

Equipment not suitable for long-term continuous operation.
Can be used for a limited period of time before repairs begin

OGopynoBaHKe, HMEIOIIee PUCK MOBBIIIEHHOTO OTKa3a
Equipment at risk of increased failure

[Tapamerpsr BuOpanuu OCHOB-
HOTO TEXHOJIOTUYECKOr0 000py-
nosanusi LIBIT uccnepoBanuces Ha
IEJUTIONIO3HO-OYMaKHBIX W JIepe-
BoriepepadaTbIBalONINX  MPEIPH-
atusix Poccum mpu  IIMTENBHON
TTOKOHTPOJIBHON  AKCIUTyaTaIluu.
JIATeNnbHOCT  HMOAKOHTPOJIBHOU
JKCIUTyaTaluy  000pYIOBaHUS CO-
CTaBJIsIa OT rojia JI0 ACCSATKOB JICT.
JomnyctrMble TiapameTpsl  BUOpa-
LWU O7Is1 ONpEeeNICHUs] TPAHUL] 30H

BUOpAllMM  PACCYUTBHIBAIUCH 10
(hopmyne

[X].= X + koy, (1)

rae [X]. X — cratucTudecku 1o1y-
CTHMOE U CpeTHeapu(PMETHIECKOe
3HAUEHHE AMIUIUTYAbl BHOpAIH
JUISL OTIPEJIeNIEHHON 30HBbI,

Gy— CPEAHEKBAAPATUYECKOE OT-
KJIOHEHHE aMIUIUTYAbl BHOpPAIUH
JUISL OTIPEJIENIEHHON 30HbI,

K — KBaHTWJIb paclpeneicHusl.

KBanTmip npuHuMaeTrcs 1o

t-pactipenencanio  CThIONEHTA,

YYUTBIBAKOIIEMY KOJIUYCCTBO H3-
MEPCHUH U JIOBEPUTEIBHYIO BEPO-
SITHOCTB, K = 2 (Mypomos, 1990).

X=3¥,2 )

N s 1/2
Oy = [Zizl(Xi X) /N , (3)

e X; — aMIumTyna BHOpamuu
i-ro 000py/IOBaHUS,

N — KONWYeCTBO OJHOTUITHOTO
000pyIOBaHUS.

Pe3yabrarsl U iucKyccust

Ilpyu HOpMHpOBaHMHK Mapame-
TPOB BHOPAIIUK TEXHOJIIOTHYECKOTO
obopymosanust LIBIT nenecoodpas-
HO WCIIONB30BaTh BHOPOCKOPOCTD,
Tak KaK B CIIEKTpax BHOpaIu
9TOr0 00OPYIOBAHMS CONCPIKUTCS
MHOTO BBICIINX TapMOHHYECKHX
coctapsitolux. OlLIEHKa aMILIH-
TyIbl C TIOMOIIBIO CpeTHEKBapa-
TUYECKUX 3HAYEHWH HCKIIOYaeT
BJIHSHUE (DA30BBIX CIBUTOB MEXKIY

OTACIIbHBIMU TapMOHUYCCKUMU

I'OCT UCO 2954-97. Hedexts
AIIEMEHTOB MAIllMH U WX COIPsDKe-
HUH ¢ JOCTaTOYHOM CTETEHBIO JI0-
CTOBEPHOCTH OTPENENSIOTCS TIPU
MEPUOAMYECKOM KOHTPOJIE Iapame-
TPOB BHOpaIMu. DKCIIEPUMEHTANb-
HO€ WCCIIeJOBaHNE MapaMeTpOB
BUOpAIMY TPOBOIUTCS, KaK TPaBH-
JI0, TIPY OIMHAKOBBIX PEXKUMax KC-
TuTyaTayy 00OpyI0BaHHS B OTHUX
Y TeX K€ TOYKaX W HaIPaBJICHUSX.
HopmupoBanre 1 MOHUTOPUHT
BuOparmn  menpHUIl L[BIT ocy-
IIECTBIIEHBI aBTOPOM B HECKOIIBKUX
padorax (BuOpozammura..., 2006;
Buxapes, 2013, 2021). B mux npu
MOMOIIM TIAKeTa KOMITBIOTEPHBIX
nporpammM  Statistica 13 mpose-
JIEH aHaJu3 BHOpPAIMH MEJIBHUIIL.
Crenad BBIBOJ O CTaTUCTUYECKOM
HEOTHOPOAHOCTH pe3ynbTaToB
M3MEpeHNi BHOpAIlUM  METBHHUIL
Hns

CTaTUCTUYCCKOM

Pa3IMYHbIX TUIIOPA3MEPOB.
o0ecrieyeHust
OJTHOPOJTHOCTH ~ ITapaMeTpPOB  BU-
OpaLuy HPeIUIOKEHO pa3zielieHue
MENBHUL] TI0 KOHCTPYKTHBHOMY
NPU3HAKY Ha JIBE TPYIIbL: C JIU-
aMeTpoOM [JHCKa WM KOHyca J0
1000 MM BKJIIOYHTENHHO U C JUa-
meTpoM cbite 1000 mm. ['parntist
30 A/B, B/C, C/D mapamerpos
BUOpallM  MEJBHUL] [PUBEICHBI
B Ta01. 2.

Ecin  wum3BectHa ammudtyna
MUKOBBIX 3HAa4YeHWH BUOpaluH,
TO JUIsI TOTO CpelHee KBajpa-
TUYECKOE 3HaYeHHE BHOPOCKOPO-
CTH YMHOXKaeTcs Ha Kod(puim-

CHT \/E 3HaueHus HOPMAaTHUBHBIX
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napaMeTpoB BHOpaluu yYMHOXa-
torcs Ha Koo dumment 1,56, ecnu
B TOJJCPKUBAIONICH KOHCTPYK-
nua  00OPYIOBAHUS  HCIOJB3Y-

OTCA DJICMCHTHI BI/I6pOI/I30H$II_II/II/I

30HY COCTOSHHSI 00OpYyIOBaHUS

OTIPENICNIAIOT MYTEM  CpPaBHEHHS
IKCIICPUMEHTAIILHBIX U HOPMAaTHB-
HBIX 3HAYCHUH TTapaMeTpoB BHOpa-

TUH. KauecTBennas OII€HKa TCXHHU-

IBII mnpoBoguTCs € MOMOIIBIO
Taom. 3.

biiok-cxema anroputma omnpe-
JICTICHUS TEXHHMYECKOTO COCTOSHUS

obopynosanus LBl npencrapnena

(I'OCT 26563-85). YECKOTO COCTOSIHUSI OOOPY/OBaHUS — HA PUCYHKE.
Tabnuua 2
Table 2
[TapameTpsr BuOparun MeapHAI LIBIT 11t onpeneneHnst TeXHUYIeCKOTO COCTOSTHUS
Vibration parameters of CBP mills to determine the technical condition
Juamerp Tpenn
jcka (KoHyca) CpeHee KBaIpaTHIECKOE 3HAYE€HUE aMIUTUTYIBI BEOPOCKOPOCTH, MM/C, BUOPO-
MEJILHHATIBL, MM I'panuitpt B OKTaBHBIX MOJIOCAX C TPEAENbHBIME YacToTamu, [ CKOpOCTH,
Diameter 30H The average square value of the vibration velocity amplitude, mm/s (MM/c)/a
of the disc Zone in octave bands with limiting frequencies, Hz Vibration
(cone) boundaries .
. velocity trend,
of the mill, (mm/syh
mm 2,8-5,6 56-11,2 | 11,2-22,5 | 22,545 45-90 90-180
o 1000 Mmm A/B - 0,5 0,8 0,8 0,8 - —
BKJTFOYUTEIIEHO
Up to 1000 mm B/C — 1,2 1,8 1,8 1,8 — 1,5
inclusive C/D - 1,6 2,6 2,6 2,6 - 2,0
CBbrllE A/B — 0,8 1,4 1,4 0,8 — —
1000 v B/C - 1,8 2,8 2,8 1,8 - 2,0
Over
1000 mm C/D - 2,7 4,0 4,0 4,0 - 3,0
Tabmnuua 3
Table 3
OreHKa TEXHIYECKOTO cOCTOsTHUS 00opynoBanus LBI1
Assessment of the technical condition of the CBP equipment
Onenka 3oHa ®DopMebl orpaHnueHuUs! (PYHKLIHOHUPOBAHKS 1 MOHUTOPUHIA BUOPALIMN
Evaluation Zone Forms of limitation of functioning and monitoring of vibration
OrpannveHuii Het. I3MepeHust mapamMeTpoB BUOPALUK IPOBOLISTCS MO rpaduKy
Xoporro S G ;
A There are no restrictions. Measurements of vibration parameters are carried
Well .
out according to the schedule
Orpannuenuii HeT. I3MepeHus mapaMeTpoB BUOPALIUH TPOBOASATCS 1O TPpapHKy
VIOBIETBOPHUTEIBHO B C MEHBIIINM, YeM JUISI 30HBI A, IEPHOIOM H3MEPCHHI
Satisfactory There are no restrictions. Measurements of vibration parameters are carried out
according to the schedule with a shorter measurement period than for zone A
[penynpexaeHue — AJ1s yKa3aHusl, 4TO aMILTUTY/Ia WM TPEH]T BUOpaIum
JOCTHIITH OTPEICICHHOTO YPOBHSI, KOT/Ia MOXKET IIOTPEOOBaThCSI IIPOBEICHAE
BOCCTaHOBUTEIIBHBIX MeponpusiThii. [1pu 3Tol opmMe MaIMHY MOYKHO
HGO6XOZ[I/IMO yilyHIIeHne OKCIUTYaTUPOBAaTh B TCUCHHUEC NIEPHOJAa BPEMEHHU, TTOKa IMTPOBOIAT I/ICCJ'[C}]OBaHI‘/‘lﬂ NpUYNH
Improvement is needed C HM3MEHEHHS! BUOALIMH ¥ ONPEICIISIOT KOMIUICKC HEOOXOMMBIX MEPOIPHATHIA .
Warning - to indicate that the amplitude or trend of the vibration has reached a certain
level, when remedial action may be required. With this form, the machine can be
operated for a period of time while the causes of vibration changes are investigated
and a set of necessary measures is determined
OcTaHoB — s OIIPE/IEIICHUsI 3HAYCHHUsI BUOPALIUH, TIPU [IPEBBIIIEHHH KOTOPOTO
Hepomnycrumo D JajbHEHIIast SKCIUTYaTallisl MAIIHBI MOKET IPHBECTH K €€ OBPEKACHUIM
Unacceptable Stop - to determine the value of vibration, above which further operation
of the machine may lead to damage




70

Jleca Poccuu u xo3s1ticmeo 8 Hux

Ne 4 (83), 2022 r. J

HAMANOD

Hzmeperone cpeqHERE NP aTIM4ECHOMD SHAYEHILA
BHGPOCKOPOCTI B S THEMED! MOUTOC AN wacToT, ¥, maf

Kopotio
(FoHa A)

Mpuesnenmo
(zoma B)

Enge qommycrimo,
HeoGHo gL
ymyaueHne (zona T

HegompeTino
(zona L)

Enrscnsime
TPeHZa
BHSPOCKOPOCTH,
T (mant'c)fa

v

FPEMOHT ]

Briok-cxema anropuT™a ornpesielIeHus] TCXHHUECKOTO COCTOsTHIS 00opynoBanust LIBIT
Block diagram of the algorithm for determining the technical condition of the CBP equipment

Ilpu npeBbllICHHU TPEHAA BU-
Opatuu OOJIbIIe JIOMYCTHUMBIX 3Ha-
YeHUI HEOOXOMNMO TIPHHATH MEPHI
Jaxe B ciydae, KOraa TpaHulla
30HbI C TI0 CpeTHEKBAIPATHYECKO-
My 3HA4E€HUIO BUOpaluu emie He
nocturayta. Takue u3MeHEHHs MO-
I'yT ObITh IPUYMHON 3aPOXKIAFOIIIC-
ro nedexra MamwHbL [lpn 3Ha9M-
TENLHBIX M3MEHEHUSIX MapamMeTpoB

BUOpaIu HEOOXOIUMO HCCIIENIO-
BaTh UX BO3MOXKHBIE IPUUUHBI JIJIS
MPEIOTBPAIICHUST OTKa3a MAIIUHBI.
Ecnu pesynsratel M3MeHeHUU Ma-
paMeTpoB BUOpALMM IPEBBINIAIOT
25 % 3Ha4eHus] BEpXHEH TPAHMIIBI
30HBI B, ux ciemyer paccmarpu-
BaTh KAaK 3HAYUTENILHEBIC, 0COOECH-
HO KOTJIa OHM HOCST BHE3AITHBIH

xapaktep. B aToM ciyyae HeoOxo-

MO MPOBECTH AWArHOCTHYECKHUE
WCCIIEIOBaHUSL  JUISL  BBIABJICHUSA
IIPUYUH Takoro usmeHeHus. Ilocie
3TOrO pa3padaThIBAIOTCSI MEPOIPH-
ATHSL TI0 TIOBBILICHHIO HA/ICKHOCTH
MAIITHHBL

Kak mnokaspiBaloT wHccienoBa-
HUSI, TPAHHLA 30HBI, IPU KOTOPOH
ycTaHaBiauBaeTcss (Qopma orpa-

HUYCHUS (YHKIMOHUPOBAHUS
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«TIPenyTNpexRICHUE», MOXKET Cy-

IIECTBEHHO  HM3MEHATHCA.  OJTY
TPaHUIly YCTaHaBJIMBAIOT OTHOCH-
TETLHO HEKOTOpOH 0a30BOil JH-
HUM, KOTOpasl ONpeneisieTcss dKC-
NEPUMEHTANBHO. YPOBHU (POPMBI
«TIpenymnpexIeHue», Kak PaBUIo,
YCTaHABIUBAIOTCS BBIIIE 0a30BOi
TuHUY Ha 25 % 3HaueHUs BEpXHEH
rpanuiel 30861 B. Ecnu 6a3oBas
JIHHS HE OIpeJieNieHa, TO Havyallb-
HblE YpOBHU (POPMBI «Ipeayrnpe-
JKACHHE» CJelyeT Ha3zHayaTh WC-
XOZsl U3 BEpXHEU I'paHuLbl 30HbI B
U OTIBITA JKCIUTyaTalluy aHaJIOTH4-
HOTO 000pynoBanus. Kak mpasuio,
YpOBEHBb (HOPMBI «ITPETYTIPEK/IE-
HUE» HE JIOJIKEH MPEBBILIATh BEpX-
HIOIO TPaHUILy 30HEI B Ooiee uem
B 1,25 paza. M3meHnenue 0a3zoBoi
TUHUY (HampuMep, TpH MOJep-
HU3aIUH  00OpPYHOBAaHUS) MOXKET
noTpedoBaTh COOTBETCTBYIOIIETO
WU3MEHEHMsI YPOBHSI «IIpeTyNpexk-

JICHUEY.
®opma  orpaHnueHuss  QyHK-
IUOHUPOBAHUS 00opynoBaHHs

«OCTaHOBY», KaK IPAaBUJIO, BBI3Ba-
Ha HEOOXOIMMOCTBIO TPEIOTBpa-
HICHHUS OTKAa30B. YPOBHH (HOPMBI
«OCTaHOB» OyayT OJMHAKOBBIMU
JUISL  OIHOTHUITHOTO OOOpPYIOBaHUS

1 He OyIyT CcBsi3aHbI ¢ 0a30BOI K-

Huel. BcenenctBue MHOTOOOpasus
obopynosanust 1[BIl HEBO3MOXKHO
JlaTh YETKUE PEKOMEHMALH 10
(hopmbl
orpaHnueHuss (PYHKIMOHUPOBAHMS

YCTQHOBJIEHUIO  YPOBHS

«ocTaHoBy. Kak IMpaBuJIO, YPOBCHb

(hopmbI
Baetcs B mpenenax 30H C wiu D.

«OCTaHOB»  yCTaHAaBJIH-
IIpu »TOM, HCXOAS U3 OMBITA DKC-
myaranua - obopymoBarus LIBI,
HE PEKOMEH/IYETCS TIPEBBIIICHUE
ypoBHSL ()OPMBI «OCTaHOB» OoIee
yeM B 1,25 pa3a BepxHEl TpaHHIIBI
30HBI C.

3akiiiouenue

I'OCT 26493—85 perameHTupy-
€T MapaMeTphbl BUOpaIu 000pyI10-
Bauus LIBIT. OmHako 3TOT cTagmapt
yCTapel, He YYUTBIBAET COBPEMEH-
HbIE KOHCTPYKIIMH TEXHOJIOTUYe-
ckoro obopymoBanmst LIBII u Tpe-
0OBaHHS HOBBIX TOCYHapPCTBEHHBIX
U MEKIyHAPOAHBIX CTaHAAPTOB.
HeoOxommMo BHECTH W3MEHEHUS
B ATOT CTaHAAPT.

B craree cpenaHa mombITKa
HOPMHUPOBaHWSI W  MOHHUTOPHH-
ra BHOpaluy TEXHOJIOTHYECKOTO
obopynosanus LIBII ¢ yuerom co-
BpeMeHHbBIX TpeboBanuii. Ilpenma-
raercs yCTaHOBHUTbH JIBa KPUTEPUS
OLICHKH BHOPAaLMOHHOTO COCTOSI-

Cnucok MCTOYHUKOB

Hus 0o6opynoBanus. [lepBorii kpu-
TEepUil HOPMHPYET CpelHee KBa-
JpaTHYeCcKoe 3HAUCHUE aMITIUTY/IbI
BUOpalMi B OKTaBHBIX I0J0OCAX
4acTOT, BTOPOW — TPEH]T aMILTUTY-
JIbl BUOPALIMY 10 O0IIIEMY YPOBHIO.

B kawectBe mnpumepa paccmo-
TPEHbl HOPMHUPOBAaHUE M MOHUTO-
puHr BuOpauum wMenbHuL LBIT.
BrisiBiiera HEOOXOMUMOCTE pasie-
JICHUST MEJBHUI] TI0 KOHCTPYKTHB-
HOMY MpHU3HAKYy Ha J[BE TPYIIIHIL.
YucieHHO OmpeiesieHbl TPaHUIIbI
30H W TpeH/1a BUOpAIui MENbHUIIL.
BubpanmonHoe cocTosiHEE OLECHU-
BaeTCsl TI0 YETBIPEM KPHUTEPUSIM:
XOpOIIIO; YAOBIETBOPUTEILHO; He-
00XOMMO YIy4YlIEHHE M HEAOIY-
ctumo. Ilocne dero mpuHuMaercs
peleHre 0 BO3MOYKHOM OTpaHuve-
HUH  GOopMBl  (PYHKIIMOHUPOBAHUS
obopymoBaHus  (TIpeAyTIPEKICHIC
WJIM OCTaHOB).

Buenpenne HOpM 1 MOHUTOPHH-
ra BuOparm obopymosanust LBII
YCKOPHUT TIepeXoi K PEMOHTaM TIO
TEXHUYECKOMY COCTOSIHUIO U MOBBI-
cuT 3(p(PEeKTUBHOCTH IKCILTyaTaluu
o0opynoBaHus. MeTosl HOpMHUPO-
BaHMS M MOHHMTOPHHra BHOpaLUH
TEXHOJIOTUYECKOTO 00OPYIOBaHHA
MOTYT OBITh IPUMEHEHBI B JIPYTHX
OTPACIIAX MPOMBIIIJIEHHOCTH.
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