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HBcrpyMenT SRpyprayecknii H3BJIeKalOmMBH

HHCTpyMeRTH! XHpYprHYecKHe W3RNCKAIOIIHE NpelHAsHAYCHR! Uy IPHMEHEHHS B MpOHecce
TPOBEACHHA OTKPHTEIX H S3HAOCKOIHYCCKHX XHPYPrAdeckHX Onepanuit

Ipamimn neficTBRA HHCTPYMEHTOB H3BJICKAIOMMX OCHOBAH Ha H3BICYCHHH H 3BAKYAlHH
TKAHW KMAKOCTH, MYyTeM MpUIOXEHHs ¢H3HYeCKHMX Bo3felicTBHii pa3migHOM TNIpHpPOXLE
(Tpaknus, orcachblBaHde H T.IL).

1. O0paGoTKa HOBBIX HHCTPYMEHTOB

Tlocne Toro, KaKk yzaneHa 3aBOJACKAs YNAKOBKA, HHCTPYMCEHTH HEoOXOAMMO XPDaHHTE B CYXOM
OpOBETPHBAaEMOM HOMENNEHHW 0pH KoMHaTHoli TeMumeparype. B nporuBEOM ciyuae,
TEMICpaTypHEIC H3IMCHEHHEA MOTYT NpHBOMMTL K 00pasoBaHHMIO KOHZAEHCATA BHYTpH
IIACTHKOBOH YNakOBKH, & 3T0, B CBOIO 0HYEPENDb, K Koppo3uH. Henria XpaHHTh HHCTPYMEHTH
BMECTe ¢ XHMHYECKAMH BCINECCTBAMM, T.K. HCNAPCHMA TaKHX BEMIECTB MOIYT BRI3RIBATH

~ KOPPO3HIO.

Hepen nepsuvHbBIM HCMONB3OBAHHEM HHCTPYMEHTE! JOJDKHBI POHTH NOMHEDH HAKN 00paboTkn:
-Aeo0XOUMO YIATMTE BC¢ NIACTHKOBEC 3AIUTHRIC XOJANAUKH HIH TUIEHKY, 34TeM BIMEITh,
CHONOCHYTH, CMa3aTh, BRICYITHTL B TOJIBKO HOCIE 3TOTO CTEPHIIE30BATH TAK, KAK 3T0 OHHCAHO
paHee B OTHOICHHH YXe HCIONL30BAHHEIX HHCTPYMEHTOB. EC/I 114 OYHCTKR HCHONB3YIOTCA
MATKHe WIH HefTpansHE YHCTAINAC CPEACTBA, BO3MOXHO, norpedyercs chcomanbHas
06paloTka HOBEIX HECTPYMEHTOB JIIA NONIRONO YAANCHAA MAC/a HIH CMa30THHX BEIIECTB, T.K.
TIACCHBHENA CHO HOBBIX HHCTPYMEHTOB ¢IHle TOHEKHH, OHM (ONee MOABSPECHE KOPPO3HH, 9eM
yie HCnoyL30BaHHRIe. Bo mbexanne noppekacHAs MEKPOXHPYPrAIECKIX HECTPYMEHTOB, OHH
JOJDKHE] XPaHATHCA HA CHCIHANBHRX NOTKAX. ‘

2. NoaroTosksa HECTPYMEHTOB K ACNHGEKINE H 0INCTRKE
HuCcTpyMeHTH ROMAHE OBITH NPOACIMH(HIAPOBAHE! M OSMMINEHHI Cpasy Xe Iochne
MCIOJB30BaHNA. YacTHib TKaseif He JODKHS! OCTABATHCK HA HACTPYMEHTaX AO X BLICHIXAHMA,
T.K. 3T0 YCHOKHAT OUHCTKY RHCTPYMEHTOB. '
Ilpu BeoGxOMMMOCTH, HECTPYMEHTH HYXHO pasobpars g Toro, wrobbl nesumdurupyommii

”~ PECTBOP MOKPHUI BCI0 ROBEPXHOCTH, HeHCMOMb30oBaHMHEBGI MECIPYMEHT CIEXYET TOTOBHTh K
He3nHPEKIAN TaK XKe, KaK B BCTIONR30BAHKEIC, T.€. OHH ACMKHK OHTL PACKPHITHL H pa300pansL.
Bo Bcex cayuadx, KOrja B ONCpalHOHHBIX HCIOABIYIOTCA CPEACTSBA B IpENaparsi, B COCTaB
KOTOPHIX BXOJAT BEIIECTBA, BRI3KBAIONHE KOPPO3HI0 HHCTPYMEHTOB (TAKEE Kak HHTpat
cepebpa, npenaparthl Hozna, PTYTBECOICPKALNME COCOUHCHHA H Ap.), OCTATKHA ITHX BEINECTB
OOKHE OBITh YJANEHBI C MOBEPXHOCTA HHCTPYMCHTOB HEMEUICHHO.
He cneayer meparh HECTPYMEHTH B (PH3HOIOTHHECKHX COJEBEIX PacTBOPAX, HOCKONBKY IIpH
IUIATENGAOM KOHTAKTE ¢ HHMA MOTYT NOABHTECH NHTTHHTOBas (TolcdHAf) KOPpO3HA H
pxasannza, Ilpr HeOpexuoM oOpameHnn, B YACTHOCTH NMpH OPOCHHMA, HHECTPYMCHETH MOXKHO
JIETKO HOBPEMMTL. Tak TBepAOCHNABHEIC pPEeXym{H¢ Xpas HONBALI MOTYT OTIOMATHCH, 2
ManeHbKHe 3aAHEME Jedopvupomarsca. Ilosromy nocHe HCHONSI0BAHES WHCTPYMCHTHI
HEOOXO0/MMO yKNansIBaTh akKkyparno. ITpu «cyxoii 3arpyske» HHCTPYMERTH HEOOXOZHMO Cpasy
We OMHCTHTD MCXAHHWICCKHM HyTeM, T106n1 m3lemars oOpasopaEms KOpKH HIM NOABMCHHS -
xopposun. Creyer w3derars NONMARANMA HaKe HeGONLHIONG KOMHYECTBA KHAKOCTH (OCTATROB
(bnsnonomqecxoro COJIEBOrO pac'mopa) HA HHCTPYMEHRTHL Hnmpyueﬂ'm caeayer XpaHMTE B.
CICRMATHHEIX JIOTKAX, HANPEMED NephoprpoBatHEe NOTKR A7 CTCPRIMMIAINN, A WHCTPYMCHTHL . -
cmapmpmxpeummepm(nm mmur.n.)npem{ecnenyerpmpsmmﬁome. L
sddexraBHOR OUMCTIH .
Haxoraa me ocraptafite MBCTPYMCRTH rpmm Ha npomnxnwmmﬁ nmon npeuenn SR
rrocxonbxy aro Bsnamemnoﬁcremenn ywmmpucx msnmummppoam Te anepxnom o
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H AETaidM, KOTOphIE HEBO3MOXHO OYHCTHTS M CTEpMIIM3OBARTh OOBMMHEIM HyTEM, CHEAYCT
TIpoTepeTh OOMITBRO CMOYMCHHOM B AesHRGHIHpYIOMEM pacTBope canierxoit 63 popca HIH Xxe
obpaboTath Ae3HHGUIMpYIOIMM cIpeeM, YT0oOH NpPEAOTBPATHTL HX CIHTIAHMC M OOKPHITHE
KopKofi

3. Nesan¢eKknus H 0THCTKA
3.1. Pyunan AesHAGEKINA H 0THCTKA
Ilpr o6paboTke HHCTpYMEHTOB BpYYHYI0, MX HEOOXOmMMO ONycTHTh B KOMOHRMHpOBAHHSLIA
BeanBGHIMPYIOWe—TUCTAINAR PacTBOP.
Jesundunupyromnii ¥ auCTAMME pacTBOPHl ACDKHL OBITL CBEKHMH, [I03TOMY I'OTOBHTH HX
crexyer exeanerHo. I1pH HCNOML30BARAH ONHOIO H TOTO XK€ PacTBOpa B TEYCHHE ANHTENLHOTO
BpPEMEHH MOTYT BOSHHKHYTH CIICAYIOIHE MpobeMer:
—PHCK KOPPO3HH H3-32 HAKANNABAIONCTOCA OCAIKA;
—pHCK KOpPpO3HH, BLI3BAHHEN YBEIWIHBAIOMICHCS KOHNCHTpamHEH pacTBOpa BeIeNCTBHE
HCIIApHTENLHOrO Mpotecca;
—yMeHbINCHHeE Ac3HHOUUHEPYIomero >¢{eKTa u3-3a YBeIHUCHHS 3arpa3HCHHS;
~ Ipexne 4eM AOMECTHT, HECTPYMEHTH B PacTsop MPH HCIONB30BAHHH NOPOMIKOB, MONHOCTHIO
pacTeopHTe HX B Boje. HepactrropeHHEle KPYIHHKZ ROpolka MOTYT NONAcTs B Y3KHe
OTBEPCTHA, a HA NMOBEPXHOCTH HHCTPYMCHTOB MOrYT HOSBHTECA NaTH& B paspoanl. Ilocne
XHMAYECKOH Ae3HnpeKAE ¥ OMCTKH, HHCTPYMCHTH HCOOXOZMMO TMATENbHO IIPOMBITEH
npoTounoit Bofo#. Jlrobnie ocTaTkH HeOOXOMHMO YAAQISTE BPYYHYIO (HeNs3d HCOONL30BATH
MEeTRIHMECKHE UEeTKH UAX abpasHRHEC YMCTAIHE CPEACTRA),
Jna Toro 9robel H3bexarh NOARICHHA Pa3BOROB HAa HHCTPYMCHTAX, IPH OKOHYATEARHON MX
OPOMHBKE REOOXO0IMMO HCTIONH30BATE AEMHHCPANMIOBAHHYIO BoAy. [loche yero, HHCTpyMeHTH
HE00XO0AUMMO BRICYLIHNTE,
Jlns ognmeHus Aconk3yiire MATKyIo canderky 6e3 Bopca, IACTHKOBYIO INETKY HIH OACTONET
CO CXAThIM BO3AYXOM.
Hcnonpaosane NHCTOETA CO CRATHIM BO3YXOM ARNSETCA Hambonee 3(PEKTHBHBIM METOAOM
CYIIKH, IIOATOMY €My CIISAYET OTAABATh OpeaAnoYTeHHE.
HepasfopHEie HWHCTPYMEHTH €O CHCHMAILHEIM COENMHEHHEM JA% NPOMHEBKH, CIEXyeT
TIHATENLHO MPOMBIBATL OYRIRAICNIEN Ac3HEGHIRPYIOMEM pacTBopoM. Tlpr arom aocrarouHoe
KOJIM9ICCTBO PAcTBOPA JOJDKHO MPOXOAHTS MO BCeMY HHCTPYMEHTY 110 JMCTaABHONO KOHIA.
Ecre HHCTpYMEATH He CTCPHAMSYIOTCA, TO HOCHE pPYYHOH NHOATOTOBEM MU NPOBEACHHS
~ XHMHAYECKON AC3RH(CKINN HCNONE3YIOTCE CREHHANbLARE Ae3nH(mIHpyomEe pacTeopil. [Tocke
JTOT0 HHCTPYMEHTHI HEOOXOAMMO NPOMLITE CTEPHIbHOH JeMuHepaumA30BapHOW BOmOH Jio
MONHONO YAANCHWA OCTATKOB PAcTBOPA H cpasy Xe HpoCcymmmTh. EcIH AMM DPOCYMBABAHAS
MCTIONB3YETCA CHATRI BO3XYX, €I HeOOXOAMMO CTCPHAM30BATh, MPOHYCTHE UEPes CTEPHILHEL

dansTy.

3.2. Mexanugeckas ge3AHPERTAR B 0THCTKA HHCTPYMEHTOB

Ilponiecc ovmcTKH H Ae3nH(eKknEn B Baubonsmell crencHn cralmapmuposan BpH mmmmoﬁ

obpaborxe.

Bcerna noMHMTE O TOM, YI0 COOTBEICTBYIOUIAN OYHNCTKA, ABASACH Eemwmeuoi

COCTRRAMOMEHl HacTEio MOJROTO MOAFOTOBATENLHONO mpoIeced, neoﬁxomaa ,zum npo.unmx

Cpoka CIyxObt HHCTPYMEHYOB. g

Mmmmmmo&mtpeﬁyersm‘pymcymnnmpyuemmnmmym o

BIATR BefieT K ocemaHuio Gemma ma - mctpymenrax. lo arvoli npuusune mcerna cnexyer

IPAMEEATE KOMOHHRPOBAHHKE OTMINAIONMEE. H Aesununupyomme cpexcrsa. Ecam rtaxme -

CPEACTBA IIPH KX HCHORLIOBAHKA 0GPasyIOT HeHy, CRERYET TRIATCALHEC NPOMBITL HECTPYMCHTH, = -~

NOCKOJLKY NICHA HPH MCeXaHRIECKOH OUMCTRE H mnm#eum mxer arpmmnm cmams T
' napcsynnm-ax npon‘ecca. - _ ORI
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JTo TAKKE KAacAETCA CUIBHO 3arpEIHCHHEIX HHCTPYMEHTOB, KOTOpHE OLUIA NpeIBapHTCIBHO
NOTPYXEHE B OYACTHTEIBHYIO BaHHY ¢ yATpasBykoBol obpaborxoll s 6e3 Hee,

C Touxuy 3penns obmeii lipoGUIAKTHKA MEPONPHITAA 1O OYHCTKE HPeMOYTHTENLHO NPOBOAHTE
B /1B3 OTACNBHEI 3TAIA: OUMCTKa U Je3HH(EKIHA.

Iprn Mexanmdecko#f 1OArOTOBKE ANS OUMCTKM M JAC3HHQEKIMH HHCTPYMCHTOB MOXHO
HCTIONML3OBATh TEPMANLULIE PEXHM WIH TePMAIbHL peXHaM ¢  Je3HH(HIHpYIOIHMA
pacTeopami. IIpn TeMncpaTypHOM pexiMe Ae3HGEKIMS IPOBOIATCS ITpH TeMueparype 80°C v
BBIIlIE B TEYCHHE QTpELc/CHHOrO BpeMeHH. TemneparypHas ofpabotka ¢ Ae3HBGANAPYIOMAMHA
pacTROpaMHM IIPOBOAMTCE NPH MaKCHMaIbHOH reMmneparype 65°C mnpu  gobasneHHm
CIEMHANLHONO Je3HHGRIEPYFOMEro pacTBopa, HCIONBE3YeMOro ipH MammHAol obpaborke.

Ilpeosapumenvuas nporviera
Uncras xomoaHas Bona (6e3 n00aBOK) MTA NEPBOHASAIBHOrO CMHBA TPS3M H HECHAIIEXCH
cyGcrasmmit.
Ouucmxa
~~ ITposopurca mpr Temicparype 40-60°C. B kavecTBe OMHIIAIOWHX CPEACTB MOryT OHTH

HCTIONb30BaHEl HelfTpansuble PH npoaykrhl ¢ copepxanneM W 0¢3 comepXaRus SH3HMOB, a
TaKKe IHENI0YecofepXaliliie pacTBOPHL.

IlpH HCTIONBE30BAHHH XHMHUYCCKMX YHCTAIIMX CPEACTB ANA AOCTHKEHHS ONTHMAIBHBIX
Pe3YNIETATOB IO OYHCTKE CIERYET CTPOTO COOMOAaTE WHCTPYKIHH IIPOM3BOMMTENS KacaTelbHO
KOHIICHTPAIllUH, TeMIEpaTyp ¥ BpeMeHH BhiepkKH. IIpy HCHONE3OBAHHHM aBTOMATHYECKHX
J03aTOpPOB, CASAYET KOHTPOIMPOBATH JaHHKIA mponecc.

Ecma cymectByior coclmanbHBiE yKasaHHs (HaUpuMEp, 3TMAEMHONOIMYECKHX OpPTaHoB) o
HeoOXOAMMOCTA MpOBEACAYA TEPMHYCCKON OTMCTKH B COMETaHHH ¢ fAesmudexumeii, nyqme
HCMIOMNB30BATh IC/I0YRbC YHCTAIHHE CPEACTBA.

Tlpu BhicoKOl KOHHECHTpalHH XJ0pa €CTh PHCK HOARACHHS HWTTHHrOBOM KOpPPO3HH, KoTopolt
MOXKHO H36eKATH, RCIOME3YA IIENOYHBIE MPOXYKTH I OMHCTKH H JSMMHEPATH30BAHHYIO BOAY
JUIs1 OKOHYATENBHOH NpPOMBIBKH.

ITepnyio npouexymtmylo EPOMEIBKY CIICAYET IIPOBOAMTE TEIUIOH uiH XxonoaHo#l Bomoit Ges
noGaBoK.

JlobasneHHe XHCIOTHOTO HEHTpanm3aTopa cnocoOCTBYeT YIANCHHEIO OCTATKOB INENOYHONO
Aeteprenra. Mame ecnm iCronb3yercs HeHTpansHOE YHCTSIIES CPEACTBO, PEKOMEHIYETCH
RoGaBnaTe KACHOTHEH Bclitpanusarop, arobu He OpUfo Hanera (RampEMeEp, B CIydasx, Koraa
B0/1a ¢ NOBEIEHHEM COACPKAHHEM COK).

Bropymo npoMexyTogayio IPOMEIBKY CICAYET NPOBOXHTS XONOAHOH Bogol, Ge3 aolasox.

Tepmunecxan dezunhex yus/oKonvameRoHaR NPOMBIBKA - :

Tepmuaeckyio mesMHQeKIHIO CchepyeT NPOBOAATE NpH TeMmeparype 80- 93°C ¢
COOTBETCTBYIOIOEM - BpEMeHeM BHICDAKHE. Hcnombsosamne NeMEHEPATH3OBAHHOH BOIb
MO3BONACT M30EMATL IIORBNCHAS BOAHAIX pa3BOAOB M Hamera Ha oGpabarmpacMbix
HECTPYMEHTaX. : I

Hpocywueauue _

TIpoCymHBBaHRE AOMKHO TPOBOAMTECA BPYTHYIO HUH B CICIMATLHOM cymnmou mmq)y

IIpn o'mcTKE MEXAAMIECKAM TTyTEM HEOOXOMAMO:

—IIPaBHABHO YCTAHOBHTb BCE ROAHOCH, JIOTKA U JCDRATENH; -

—PacKpHITh BHCTPYMEHTH! 1ii% 6oee sqdexrunnoit oumeTiR;

—He NOMEIIATh H3OKTOUHOE KONHYECTBO HHCTPYMCHTOB Ha IOTKH, : o ' '

YTOOK BCC TOBEPXHOCTH 16TKO OMBIBANHCS - Wm&bmpympwm -
~TipA yknaaxe GONBINNX HHCTPYMERTOB Ha JIOTKH CICAYET CACAMTH 32 TEM, 'rroﬁnonnae
IWW&HWWWWMWM ey e

;5 000 |-W|PMM @ |NFD@C|RM| RU @WWW GUSZI]RAVNADZUR RU
o .x_w_'.%._'f ¥ 3 :i i ¥ u- v %’?3-’5“-\:




~HHCTPYMCHTHI ROMAMEE OBITh YA0XKEHBE TaK, IT00h H30€RATh MEXAaHHICCKHEX NOBpeRaACHHH.
HuCTpyMEHTH HeoOX0AMMO BHIEYTh H3 annapara cpasy ke [oCJe 3aBepIneHHs HpOrpaMME! o
oumcTie, Ecli OHM OCT2HYTCA B 3aKPHTOM ANNIAPATE, €CTh PHCK NOABJICHASA KOPPOIHH.

Ecimi ocTarodHoro Tersia He JOCTATOMHO 1A POCYIKH RHCTPYMEHTOB, HSO0X0AHMO IPOBECTH
JONONHHTENLHAH [HKE CYIKH.

MEKpoXApyprageckae MHCTPYMEHTH MOrYT O0pabarsBaThcd MEXaHMYCCKHM IyTeM NpH
YCJIOBHH MX HAJ€KHOH (HKCallHM B CICIHANLHHIX IITATHBAX, H HCIIONE3OBAHHH HagICKalIero
METOAA IIPOMBIBKH,

3.3.YasTpassykonas o0paborka RHCTpyMenTa
YnrTpaisykosad o06paboTka NpeANOYTHTCHBHEH 11 HHCTPYMEHTOB M3 HepiKapeiomed cramm.
HMucTpyMeHTH, YYBCTBHTEABHHE K MCXaHHYECKOMY Bo3fciicTeMioO (Kak, HampHMED,
MHKPORHCTPYMEHTRI) MOTYT OHITH COOTBETCIBYIOIAMOOpazoM ©00paGOTAHEI YIBTPA3BYKOM.
OddexTHRRBIE YNLTPa3BYKOBHE YCTAHOBKE B COCTOSHHM PAacTBOPHTE BLEBHIYIOCH IPA3b AAKE B
TPYAHOAOCTYIIHEIX MECTax.
Jlna HauGonee 3dpdexTuBHOM# OUHCTKH:
~ —HANONHHTE BaHHY,
—mofaBhTe COOTBETCTRYIOMICE YHCTHIIES CPEACTBO MNH KOMOHHAIMEO H3 YHCTRHIETO H
Ae3HA(HIREPYIOHIEro CPeSICTBA;
—pexoMeHyeTCA Teriad BaHHa, MOCKOMbKY IpH TeMmeparype Bane 40°C mpoitecc Aerasaifis
YCHIHBASTCH, YeM AOCTHIACTCA IyqlIHif YRcTAmui pezynLTarT;
—HMCIIOAB30BAHHE YHCTAINET0 CPENCTBA B COOTBETCTBHM ¢ HHCIPYKHMAMH DPOM3ZBORMTENA
MO3BONAT H30exaTs Koaryndipad Oenka gaxe
TIPH BRICOKHX TEMIICPATypax.
IloMuMO NPaBRNLHC NPATOTOBACHHON BaHHEIL, CIHCHYET COOMONATH CACAYIOHIHE OCHOBHBIC
npaBHNia A4 TOTO, YTOOH A0buThca Hanbonee 3¢hexTRBEON OYHCTKE:
—oOpabaTeiBacMble HACTPYMCHTH JOMIKHEE OLITE IONMHOCTERIO NOTPYXRCHW B o‘uunaloumﬁ
pacTeop;
—HHCTPYMEHTH C COCIAWHCHAAME (KaK, BAIpPHMEP, HOEHHOL) AOIDKALI OHTL packpTH B
nponecce 06paboTku;
—HCHIONB3YHTE TONBKO KOP3HHH (JIOTKA), KOTOPLIC HE IMPENSTCTBYIOT MPOLEcCY YILTPAIBYKOBOMK
o6paborioa (HanpHMEp, NPOBONOYHEIE);
HHCTPYMEHTHI JOJDRHEL OHITE pA3RORKEHB TAKUM 00pa3oM, YTo0h! HE 3aropakusars
BCE OCTAILHBIC MHCTPYMCHTHL Pacnonoxure 3TR HHCTPYMEHTH BEPTHKAILHO HIH NOBEpPX
OCTAIHEIX,
—He rneperpyxaire 10TKH;
—CHENHCBHO  OCBOXAWTE YILTPAIBYKOBYIO BaHHY, NOCKOALKY CKONNCHHE TpS3H B
yIbTpasBYKOBO# Bamte cHHxacT 3PeKTHBHOCT: OIHCTHTEIBHOIO NPOMECCa H NOBLIMAECT PHCK
BOSHWKHOBCHHA KOpposHH. PexomeHAyercs ¢c OOHOBINTH [ake dHame, B 3aBHCHMOCTH OT
HMHTCHCHBHOCTH €€ HCHONb30BAHAL.
[Ipn ncnoms30BanHA BEICOKOMpPEKTHRHENX YCTAROBOK, BpeMA y:m‘paanymnoﬁ oﬁpaﬁom
cocTarixeT NpaOMIHTeBRO 3 MEHYTH IIPE wacToTe 35kHz.
Ecnrn pesundexiEs H OYACTKa TPOBOASTCA  OXHOBPEMEHHO, neoﬁxomo npnuemm,
COBMECTHMHIE CPEACTBa, yaenss ocofoe ByuManye TpeOOBaHHAM K xonnem‘pam H BPEMEHH
BEZICDAKKH.
Tlocne 06paboTky yILTPasBYKOM HHCTPYMEHTH HeoDX0AEMO TmATENHHO npomm. prqnym
R MeXaRuqeckuM nyren. IIpe mpoMniske BpyuRyo' ClefyeT NCHIOMLIOBATE MHTLEBYIO BOAY,
cmmmmmmewmmwcmcmnmmwnmnﬁuanomm:
YAANCHH, _
Hrobs mﬁm uoxnnennx BORHEX pasnonon, pexowm acnomom
' Cpaaymnocnemcnenyerrmmnpocymnmcrpmm T
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MHEKpPOXAPYPIrHIECKHE HHCTPYMEHTH AOIDKHEL XPaHHTECA B CHENMANBHEIX KOHTeltdepax BO
uzGexanue MX MOBpPeXKICHHIS.

4. Crepwinzaums
CrepmnusyiiTe HECTPYMEHTH B COOTBETCTBHM ¢ AefictBylomuMu cTanpapramu (DIN, EN wm
ISO). JasrmM craHgapTaM JAOKHLI OTBEYATE KAK YCIOBHS CTCPHIM3ANMH, Tak H
obopynoBaHnAe, HCTIONB3YEMOE J(IS CTCPHIH3AIMH.
Aemoxnaeupoeariue (Cmepurusayus napom)
O6HMHO aBTOKIABMpOBAHHE NPOBOAMTCA HACHINCHHEIM TapoM mpu Temmeparype 134°C.
HHCcTpymeRTH ¢ MeHbmieli TemmeparypHoli ¢TaOHABHOCTHIO MOKHO 2BTOKIABADOBATH IIpH
Temueparype 121°C, no 6Gonee mpomomxmreabHoe BpeMsa. MeToa cTeprmBamiH  JOIKEH
COOTBETCTROBATE IPHHATHM CTAHAAPTAM H MOAXOAMTH I8 CTEPHAMIYEMEIX HIIeNHH. YIakoBKa
AN CTEPHAH3ANHH KO/KHA OBITH COOTBETCTBYIOHICTO Ka9€CTBA A NOAXOIMTH Ui BHIOPaHHOTO
MeToZia CTepHiM3aitud. [lap He NOMKEH COINCPXATh HHKAKHX TIOCTOPOHHHX HACTHII, KOTOpHIC
MOTYT HapymIaTh NPOIECC CTEPHITH3ANAH H HAHOCHTD BPEA HHCTPYMCHTAM W CTepHAH3ATOpY.
ITocToposrde YacTHIRI, HADPHMEP, H3 CHCTEMEl NOZAYM IApa MOTYT BRE3BATh KOPPO3HIO, a
~ M3OLITOYHOS KONHYECTBO KPEMHHEBOH KHCIOTH! MOXET BR3BATh M3MCHCHHS IBETa
HMHCTPYMEHTOB.
HHCTpyMeHTH C 3akpBITBIMH KPeMamhepaMH MOTYT HCIBITHIBATH HANPAXKCHHE IPH HATPCBAHHA
H OXJIaXJeHHH B DpOIlecce HX CTePHIM3aniM, JT0 MOXST CTaTs MPHIAHOM NOSBICHHS TpEIH
B MECTaX COCAMHEHHMA WIH Iepepacupefie/icHud CHIN 3aKAMA. Takne HHCTPYMEHTH JOIDKHB
CTEpUIIM30BATECE B OTKPHITOM COCTOAHMH HAM 3aKPWTHIMH TONLKO HA ONHY CTYICHSL. Bec
JIOTKOB C HHCTPYMEHTaMH He JoJbkeH npeBumarsh 10 xr.
JiyqineMy  OpOCYNHBAHMIO  CMOCODCTBYCT  HCNONL3OBAHAC  HEBOPCHCTOR  canderxn
(MpeATOYTHTENBHO H3 XIONKA C TOTHICTEPOM).
B canderxm MoOXHO 3aBOpaUMBATL NOTKH H YKIAOLIBATE BHYTph KoHTelHepa (mmM
ROMONHATEILHO 3aBOpatiHBaTL HOTKH B Oymaxmo# ynakoske). Mcmonszopamue Matepuajia
TYCTHIM BOPCOM B Ka4yeCTBC BHeIIHeld o0epTKM HeReNnarenbHO, NOCKONBKY 3T0 3aMeIISeT
OpoTecC IpOCYNIHBAHHA.
B caydae crepiimsaitui G0iLMOT0 KONHYECTBA HHCTPYMCHTOB, HX CAcIyer Pa3NIOXHTE HA
HECKOIIBKHX JNOTKAaX. B sroM ciysae HeoOX0AMMO NIPHHSTH OOpPEICICHHEE RONOMHHTETHHLIC
Mephi 1A UX JOMKHOTO NPOCYITHBAHMA.
Tlocae crepHANM3AAH, HHCTPYMEHTH HEOOXOMMMO IEPRATH CYXHMH 10 CICAYIOMEro HX
HCHOME30BAHMA.
Toce oxjokNeHMs RO KOMHATHOH TEMEEpaTyps HeoO0X0ZuMMO NpOCIEIWTh 3a TeM, 2ToOLI
HHCTPYMEHTH! R BHYTPeHHAR canderka O abeomoTHO CYyXHMH.
Cmepunuzayus 8 cyxoncaposom wxagy
Ecnu xupypredeckue MHCTPYMEHTEI CTEPRIHYIOTCE B CYXOKapopoM Dikady, neobxommmo
ofecleUHTL COOTBETCTBYIOMIYIO HX 3arpy3ky H npomece creprmmagwd. Jfnd manexHok
CTepHAN3ALHHA TeMIIepaTypa Aomkaa OMTh He Raxe 180°C, u me npesmm 200°C TK. MO0
MOIKET HIPHRECTH K HeBHAUMEIM CTPYKTYPHRM H3MCHECHHAM.
He cnexyer MCHonk3oBaTh ¢Ma3OMHBIC BEINECTBA JO CTCPHIMIAIMH B CYXOXAPOBOM mxwy
HcxmoueHne COCTaBAMOT NapaduuOBLIE Macna JUd CMa3KH MECT COSAMHCHHM, KPEMANBED.
Hammmmee ™acno HeoOXoAHMO YRANMTE, WHAYC 3IT0 MOXKET n;rnnecm K [OSRACHHIO
KOPHIHCBOTO HBCTA HA MHCTPYMEHTax, _ .
Cmepusuzayus npu RUIKUX TREMNEPANYPAx :
Meron crepunmsauud npH mmxuunepa'rypax BXmOYacT B cels c‘repunmnno rasom ¢ .
' HCTIONB30OBAHHEM ommm@mnmmmmoﬁc-
HCHIOAE30BAHHEM TICPCKHCH BOBOPO. .
Henomesylite  cenmanbubiii - nesmadENMpyiomai pac‘mop ecm | mrpyuemu ue _
crepnmyloml a mxn@mmpym XEMHYECKHEM nyreu noce o&paﬁo'rm prcnmo .
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Ecnm nna mpoCcynNIMBAHHA HCHONB3YETCR CHKATHE BO3JYX, IPOIYCTHETE €0 4epe3 CTCpRALHEIN
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5. Yceaopus xpanennn.
Xupyprageckyuc HHCTPYMEHTH HAZJIECKHT XPAHHTH B CYXHX OTRILTHBACMBIX ITOMCINCHANX HpH
KOMHaTHO# TeMIepaType. TeMmepaTypa H OTHOCHTEIBHAN BIAKHOCTE BO3AYXA B IOMEIMCHHAX
XpaneHuA HE JAO/KHBI pesko xonefaTbcd. OTHOCHTENBHAS BIQKHOCTE BO3AYXAa HE JO/DKHA
npeesmmats 60%. B KamMaTAdecKHX 30HAX ¢ HOBLINICHHOH BIAXHOCTE OTHOCHTEbHAN
BIAXHOCTE BO3AYXA B IOMCIICHAN XpaHeHRs forryckaercs ao 70%. B 5T0M caydae KORTPONE 32
KaueCTBOM MeJRIMHHCKHX H3Aeiuli ROJDKEH NPOBOMTECA He PeXe OTHOro pa3a B MecHIr,
Xupyprudeckdc HHCIPYMEHTHI H JAPYTHE METAIAYCCKHE H3ILCNAN, NOIYICHHHE O3
AHTHKOPPO3HIHOH CMA3KH, CMa3bIBalOT TOHKHM CJIOGM Ba3e/IiHHA, OTBCIAIONIMM TpeOoBaHHAM
Tl'ocynapcreenHoit ®apmaxonen. [lepen cmaskolt XMpyprurieckue HHCTPYMCHTH THIATENLHO
TNpPOCMAaTPUBAIOT ¥ NPOTHpalOT Mapnell MMM “ACTOH MArKoit Beromblo. (CmMazaHHble
HUCTPYMEHTH XPaHAT 3aBePHYTRIMH B TOHKYIO NapadpHHHPORAHIYIO GyMary.
Bo m3fexanne NoABNEHHA KOPPO3HH HZ XHPYPra9eCKHX HHCTpYMEHTAX IpH HX OCMOTpE,
e TIpOTHpaHWA, CMa3ke M OTCYMTHBAHHM HE CNEAyeT MPHKACATLCE K HHM HE3AUWIMCHHBIMH R
BIQKHEIMM pyKamMH. Bce pabothl HeoOXoamMo HPOBORHYL JepiKa HHCTPYMCHT Mapiehoi
casmperkoii, nABIETOM,
Pexymue npeaMers! (Ckanbnens, HOXXR) RENecoofpa3HO XpaHUTE YIOXKECHHEIME B CICHHAAILHBIC
FHE3Aa AMMKOB HIIH NICHANIOB Bo H30exkanne oOpazoBaHns 3a3yOpHH H 3aTYIUICHHSA.
Xupypradeckne HHCTPYMCHTH JOMXHBH XPaHHThCd N0 HaAMCHOBaHHAM B fIOMKax, mixadax,
KopoOkax ¢ KpbillkamH, ¢ 0003Ha9cHACM HANMCHOBARAA XPaHAIIMXCA B RAX HHCTPYMEHTOB.
Hucrpymenth, ocofcHHO Xpammmpecs Oe3 YDakoBKH, JOMKHE OHTH 3alfMMEHBl OT
MCXaHHYECKMX WOBPEXACHHAN, a OCTPOpEKYUINE JSCTANH, IAXKEe 3aBEpHYThie B Oymary,
MPEROXPaHEHH OT COMPUKOCHOBEHHA ¢ COCCAHHMH MPEAMETaMH.
TIpu mepenoce XHPYpPrETeckKEX HHCTPYMSHTOR B APYTHX METAILNMYCCKHX HIACIAR A3 XONOAROTO
Mecra B Temnoe obpaborky (NpoTHpka, cMasKa) H YKIAIKy HX Ha XpaHCHWE Clemyer
NPOA3BOIHTD JTHHIH NIOCTIE TOTO, KakK APEKPATATCA "0THOTCBaHHe" HHCTPYMCHTA.
Kareropreckn 3anpeimacTcs XpaHHTh XHPYPrudeckae HHCTPYMEHTR HABATIOM, 3 TAIOKE BMECTE
C MECAUKAMCHTAMH H PE3MHOBBIMY H3ZICTIHAMM.

C~ 6. MpenynpesIeHHs H MEPHI IPEAOCTOPOKEOCTH

Hesb3s XpaHHTH BMECTE ¢ BHCTPYMCHTaMH AKTHBHHIC XHMHGECKHE BEHICCTBA, NApPH KOTOPHIX
BEBHEAIOT KOPPO3HIO MCTANOB (HozA, KACIIOTH, XJOPHAad H3BECTh M T.K.). 1Ip® 2uATenbHOM
XpaHCHHH H TPAHCHOPTHPOBKC HHCTPYMCHTH, H3TOTORJICHHHIE H3 YIICPORHCTON CTans,
TIEATENRHO OOEHREPHBAIOT, TPOMBIBAIOT, BHCYIIHBAKOT, CMASHBAOT BEATPAILEEIM BA3ETAHOM
HIB MOYPy%aloT B Basenud npu 60 — 70°C, 3areM 3apepTHBAIOT B apadAHEPOBARNYIO GyMary.
PackoHcepERpOBaHHe HHCTPYMEHTOE NPOBOAAT B iepuarkax. HoBHE AHCTPYMEHTH B T¢4YCHHE
HECKONBKHX YACOB BHICPAHBAIOY NPH KOMHATHON TeMieparype, He pacmakobhbad. ITocie
yaanerus napadusmpopanHol GyMare HX HACYXO IPOTHPAIOT MaprieRLIMU canderkams, zarem
MOIOT, HOTPYXaloT Ha 1 9 B 3QHp, APHTHPAIOT H CTCPAITHIYIOT.

HoBhle HHCTPYMEHTHI R0 CTCpRM3aImA HeoOXomuMo owmctaTs. Toumo coGaropatire
MHCTPYKIUAIO TIPOH3BOMMTEAS YHCTAUUX H JIC3HHQHIHDYIOMEX CPEACTB MO XOHUEHTDALHAH,
BPEMEHN BHZCDKKH, TeMIepaType. YOEAMTeCh, 970 YHCTIIRNE CPEACTBA B NPEASLICKHOCTH
COOTBETCTBYIOT THNy ofpalaThiBacMBX HECTpYMeHTOB. HpEkoria - Be . EcmomsayiTe:
METALTHYECKAE IHETKHA WiH ry0Ka And pYYHOMH OMHCTRR. .
He neperpyxaiiTe Moeulbe MANMHAN ¥ y:mrpmnyxonue yc'mmm Cmcnm'e -moﬁu_

- HHCTPYMEHTH! HE 3aTOPAKHUBATH APYT ApYra. S
HHCTpYMEHTH ¢ COEIMHEHHIME R KPeMajibepaMe. (muu, Homnﬂ H T) neob'xmuo S
of6pabaTLBaTh CICUHATLHLIMY CMAKaMA Ha OCHOBC DAPA(HHA, COBMECTHMBBMH C HpONECCOM . .. -
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DPEAOTBPAHIAIOT TPEHNE METAMIA 0 METALE, CocOoGCTBYIOT MATKoH paGoTe HHCTPYMEHTOB H
HO3BONAIOT M30EXATh KOppo3@H. Donee TOro, MOCTOSRHOS HCMONB30OBAHNE TAKHX CPEACTB
NPeROTBPAINAET CKICHBAHAE IMApHHPHRX uactelf. Kax npasmno, xaxaeri pas, abcomorHo
HeoOxomMoO 00paboTars IMapEHEpPH B BCe JApYrHe YacTH, K KOTOPBIM 3aTpyAHCH AOCTYI,
BpYHIHYIO.
Henocrarouno npocTo ONPHICKATE WHCTPYMEHT MOMHOCTHIO MACHOM WM JKe HAHCCTH CMa3Ky
MEXaHWYECKH B ITPOLIECCE OKOHYATENLHON IPOMBIBKH.
Koppo3ma uzgemiii n3 crami oOLMHO HPHBOJMT K 00pa3oBaHHIO PXaBaMHH. ECIA 9acTHIKH
PXABYAHE! TIEPEHOCATCE ¢ OMHOTO HHCTPYMEHTa Ha APYroll B nponecce ACIMHGEKIHN, OURCTKH
HTH CTePHIH3ARKWH, NEpBHYHAL DXKABYHHA BHI30BET KOPPO3HIO (BTODMYHYIO DXABYMHY) HA
OCTANBHLIX HHCTpYMeHTax. ECH MHCTpYMEHTHE, MOpakeHHEIC KOPpo3uel He H3BATH, KOppo3ns
OyzeT mporpeccHpoBaTh H TIEpeKHINBATECA HA APYTHE H3NCNHA ITPH KAXKIOM ROBOM IHKAC
0bpaboTku.
C napoM JIA CTepH/H3AIHH, IPOXOAALIHM Yepes paaBbie TPYOH, YaCTHYKH PXKABYHHEI MOTYT
MEPeHOCHTLCA BHYTIDPh CTepHIM3aTopa. 3Ta BHEWIHAS PRABYMHA OCEdaeT HA BHYTPEHHHX
CTEHKAX CTCPHIIH3ATOPA, a TAKKE HA CTEPHALHEIX YNIAKOBKAX U MOBSPXHOCTSX HHCTPYMCHTOB.
o BuenHss pXaBZHH2 Takoke HIPEBOMMT K HOCRENYIOmcH KOPpo3nH (BTOPHMEOH pXaBIHEE).
HHcTpyMeHTH BO BpeMSf ONepalyH JODKHE HCIONBIOBATECA HCKIOMHATCHBHO II0 CBOSMY
npAMoMYy TNpefHa3HayeHHm:o. C(CMelaHHoe HCIMONB3OBAHAC HMHCTPYMCHTA HpHBEAET K
TIOBPEXJICHHAM, KOTOpEIE, KaK HMPaBHIo, He nenpaBaMEL. Hampamep: 3a0xiM, npexHasHaueHHBI
Ans TeMocTasa, HCHOML3YEMBIH, KAK 3aKHM Xis TpyOok Moxer OHICTPO BHEATH H3 CTpos H
CIOMaThCA,
Ilepen Tem, KaKk HHCTpYMEHRTH OyXyT yJIOXCHE Ha XpaHeHWE, OHH JIOJDKHEI OITh TIHATENBHO
npocymeHsl. OCTaTKH BAAarH, OCOOEHHO B 3aMKaX CYCTABOB MOFYT NPHBECTH K KOPpPO3HH,
KOTopass NOCTEEHHO ocnafHT HHCTPYMEHT B MpPHBENET K €r0 MOJOMKE BO BpeMs
HCIIOJIE30BAHHA.
Ynendiite BHEMaHRE 3aHETe TOHKHX pa0odBx KOHHOB H PEXKYIMAX HacTeldl HHCTPYMEHTOB Ha
Beex Ftanax ero obpaborxa. Henpss xiacTs TSKENBE MPEIMETh HA JIETKO CTHOAEMBIC H NOJBIC
HHCTPYMCHTHI.
Jna Toro yToOH H30ekaTh MOBpEXACHHH, HEOOXOAMMO NAepXaTh WHCTPYMEHTH! B OTKPHITOM
COCTOAHMK BO BpeMs MOJHOrO 1EKIA YXOXA 32 HAMA. MHCTPYMEHTH C KpeManbepaMs MOTYT
OLITE noAREPKEHB MOBPEKICHUAM BCICACTBHE Nepeniaa TeMICPaTyp BO BpeMA CTEPHMI3AIHA
(HanpuMep, TPEIRMHE, oOpasoBaBInHecd NOA HATIDAKEHHEM B MECTax IHAPHHDOB, HOTEpS
3aRHMHOR cHIH). HUTo OH R3Gemate 5TOT0, OPH CTEPHIHM3ANHNH HHECTPYMEHTH HAaJ0 OCTABIATH
OTKPHITEIMH MITH 33KPHITh HX TOJIEKO Ha NEPBEHT 3yGen.
OcMOTp TaKoKe ABISCTCA BAKHOH CocTapasmiomeli 3KkcImyaralu# HHCTpymenra. MECTpYyMeHTH,
HYXKISIOMUECS B PeMOHTE, He OYAYT NpasmibHO paboTats NpH XHEpypradeckol onepannu "
MOJIOMK2 MOXKeT Hpor30iTa B moboil MOMEHT.
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