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[peaucriosune

Llenn, OCHOBHble NPUHUWUMNBI M OCHOBHOW MNOPSAOK npoBedeHus paboT no
MEXrocy4apCTBEHHON CTaHgapTusayum ycTaHoBneHbl [OCT 1.0-92
"MexrocygapcTBeHHas cuctema ctaHgapTusaumm. OcHoBHble nonoxexus" n FOCT
1.2-2009 "MexrocygapcTBeHHad cuctemMa cTaHgapTtudauun. CtaHgapTbl
MEXrOCYAapCTBEHHbIE, MNpaBuna W pPeKkoMeHJauunm Mo MEeXroCyaapCTBEHHOM
cTaHgapTtmsauun. lNpaBuna pas3paboTku, NPUHATUS, NPUMEHEHUS, OOHOBNEHUS U
OTMEHbI"

CBeneHus o ctaHpapTe

1 PASPAGOTAH O6beauHeHueM topunamndecknx nuy "Coro3 npousBoguTenemn
KoMmno3ntos" coBmMecTHO ¢ OB6LECTBOM C OrpaHU4YEHHONW OTBETCTBEHHOCTbLIO
"Bunckmin 3aBog cTeknonnactukoB" M OTKPbITbIM - aKLMOHEPHBIM OOLLECTBOM
"Hay4Ho-nccnegoBartenbckum LeHTp "CTponTenscTeo”

2 BHECEH TexHnyeckum KomMuTteToM No cTaHgaptmsaumm TK 465
"CTpoutenscteo"

3 NMPUHAT MexxrocygapCTBEHHbIM COBETOM MO CTaHZapTM3auum, MeTPOSIorn 1
cepTudmkaumm (npotokos ot 14 Hosidpa 2013 r. N 44)
3a NpuHATME NPOorosiocoBarsnu:
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4 HacTtoawmmn cTaHgapT COOTBETCTBYET:

- MexayHapogHomy  cTaHgapty  ISO 11359-2:1999* Plastics -
Thermomechanical analysis (TMA) - Part 2: Determination of coefficient of linear
thermal expansion and glass transition temperature ([MnacTmaccel.
TepmomexaHmnyeckmn aHamm3 (TMA). Yacte 2. OnpeneneHve KoaddpuumeHTa
NIMHENHOrO TEMSIOBOIO pacLUMPEHNsT U TemnepaTypbl CTEKMOBaHUS) B 4acTu
TpeboBaHM K MeTody onpegeneHnss KoaddumuneHTa JMHEMHOro TEMsIoBOro
pacLUMpeHns U TemnepaTypbl CTEKIOBaAHUS;

* [JocTyn K MeXoyHapoAaHbIM M 3apy0exHbIM LOKYMEHTaM, YNOMSIHYTbIM B
TEKCTe, MOXHO MNONy4nTb, obpaTtuBwmMch B CnyxOy noagepxkm nonb3oBaTenen. -
MNprmedaHne narotoButens 6a3bl JaHHbIX.

- pervoHansHoMy cTaHgapty ASTM D 5117-09 Standard Test Method for Dye
Penetration of Solid Fiberglass Reinforced Pultruded Stock (CtanHgapTtHas
METOAMKA  UCMbITaHMM  Ha  MPOHWKHOBEHME  KpacuTensd B LUefbHble
CTEKIIONNACTUKOBbIE apMUPOBaHHbIE MYNTPY3NOHHbIE KOMMO3WUTHbIE MaTepuarbl) B
YyacTu TpeboBaHui K MeToay onpeaerieHme KanunmisapHon NOpUCTOCTM.

[NepeBopg C aHIMMNUCKOro A3blka (en).

CTeneHb COOTBETCTBUA - HeakBMBarneHTHas (NEQ)

5 [pukasom PefeparnbHOro areHTCTBa MO TEXHUYECKOMY PEryrmMpoBaHUIO U
meTposiormn o1 30 gekabps 2013 r. N 2401-CcT mexrocyoapCTBEHHbIA CTaHOapT
OCT 32486-2013 BBeOeH B OENCTBME B KadecTBe HaUMOHaANbHOrO crtaHgapTta
Poccunckon ®enepauunm ¢ 1 aHBapsa 2015,

6 BBEJJEH BINEPBbIE

UHopmayusi 06 usmeHeHUsIX K HacmosiweMmy cmaHOapmy rybnukyemcs 8
€)XXe200HOM UH(opMaUuUoHHOM yKa3zamerne "HayuoHarbHble cmaHOapmbl*, a
meKcm U3MeHeHUU U Morpasok - 8 eXeMecssYHHOM UHGOpMayUOHHOM yKaszamersie
"HauuoHarnbHble cmaHdapmbl”. B criydae nepecmompa (3ameHbl) urnu OmMeHsbl
Hacmoswe2o0 cmaHO0apma  coomeemcmeyuwee  yeedomrieHue  6ydem
ornybriuKogaHo 8 eXeMeCs4YHOM UHOopMayUOHHOM yKaszamerne "HauuoHarbHble
cmaHOapmel”. Coomeemcmeyowas UHpopMauyusi, yeedoMmrieHUe U MmeKCmabl
pasMewiaromcsi makxe 8 UHgopmMayUuoHHOU cucmeme obuiez2o rorb308aHus - Ha
opuyuanbHoM catme  @edepaslbHo20 azeHmcmea [0  MEXHUYECKOMY
peayruposaHuto U Memporsioauu 8 cemu IHmepHem

1 O6nacTb NpUMeHeHns

HacTtosumin crtangapT pacnpocTpaHAeTcs Ha apmartypy  KOMMO3UTHYHO
NONIMMEPHYIO Nepnoandeckoro Npodomns Ana apMMpoBaHns 6E€TOHHbLIX KOHCTPYKL I
(AKIT) no TOCT 31938.

CTaHgapT ycTaHaBmMBaeT NOpsAoK onpeaesieHnst N UCMbITaHUA CTPYKTYPHbIX U
TEPMOMEXAHUYECKUX XapaKTEPUCTUK.
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2 HopmaTtuBHbIe CCbINKU

B HacTosiwem cTtaHaapTe Ncnonb3oBaHbl HOPMaTUBHbIE CCbINKM Ha criegyrolme
MEXrocya4apCTBEHHbIe CTaHAAPTbI.

[OCT 8.207-761) TocymapcTBeHHas cuctema obecneyeHuss eauHCTBa
namepeHuin. lNpamble U3MEpPEeHUa C MHOrokpaTHbiMM HabrogeHnamun. Metogbl
06paboTku pesyrnbTaTtoB HabnogeHUn. OCHOBHLIE NOSIOXKEHUS

1} B Poccuinckor ®enepauun gencteyet F[OCT P 8.736-2011.

[OCT 166-89 (MCO 3599-76) LUTtaHreHUMpKynn. TexHnyeckue ycrnosus

[OCT 427-75 JIMHENKN wn3MepuTernbHble MeTannumyeckne. TexHuyeckue
YCII0BUS

FOCT 6507-90 MukpomMeTpbl. TeXHUYecKue ycroBus

[OCT 7502-98 Pynetkn wusmeputenbHble MeTannmyeckue. TexHudeckue
YCIIOBUS

[OCT 12423-66 [Mnactmacchbl. YcnoBusi KOHOAULMOHUPOBAHUA U UCMbITAHUS
obpasuos (Npob)

[OCT 15150-69 MawwmHbl, npubopbl W OpyrMe TexXHU4eckue u3genus.
NcnonHeHna Ona  pasfindHbIX  KITMMaTUYECKUX panoHOoB. KaTteropuu, YCrioBuS
aKcnnyaraumm, XpaHeHuss W TPaHCMOPTMPOBaHWSA B 4YacTU  BO3OENCTBUSA
KIMMaTn4ecknx qoakTopoB BHELLHEN cpeabl

[OCT 24104-20011} Beckl nabopartopHble. O6LIMe TexHUYeckne TpeboBaHus

I} Ha Tepputopun Poccuiickon ®enepaunm aeiicteyet TOCT P 53228-2008.

[OCT 25336-82 lNocyna n obopyaoBaHue fabopaTopHble CTEKMSHHbIE. TuUnbl,
OCHOBHbI€ MapameTpbl U pas3mepsbl

FOCT 28840-90 MawwmHbl 4na ucnblTaHNs MaTepuarnoB Ha pacTshkeHne, cxaTue
n n3rmb. Obuwme TexHnyeckme TpeboBaHms

[OCT 31938-2012 Apmatypa KOMMO3WUTHasi NosMMepHas AN apMUpOBaHUSA
B6EeTOHHbIX KOHCTPYKLUMA. OBLLIME TEXHUYECKNE YCIIOBUS

[MpumeyaHne - lNpyn NoNb3oBaHUM HACTOSALWMM CTaHOAPTOM LenecoobpasHo
NpoBepuTb [OENCTBUE CCbISIOYHbIX CTaHO4ApTOB B WHJOPMALMOHHOM cuUcTeme
o0Lero nonb3oBaHusl - Ha odwmumanbHom canTe degepanbHOro areHTcTBa Mo
TEXHUYECKOMY peryrimpoBaHuio U MeTporiornn B cetu VIHTEpHET urnm rno exerogHomy
WH(pOPMaLMOHHOMY  yKaszaTteno  "HauuoHanbHble  cTaHgapThl”,  KOTOpPbIn
onyobrIMKoBaH Mo COCTOAHMIO Ha 1 SiHBapsl TEKYLLEro roga, U no COOTBETCTBYIOLLMM
BbiMyCKaM  eXeMeCA4YHOro  WMH(opMauMoHHOIO  yKazartensa "HauuoHanbHble
CTaHgapThl" 3a Tekywun rog. Ecnn cceinoyHbin cTaHaapT 3aMeHeH (M3MEHEH), TO
Npy  MNOSMb30BaHMM  HaCTOAWMM  CTaHOApPTOM  ClnedyeT  pPyKOBOACTBOBATbLCH
3aMeHsWMM (M3MEHEHHbIM) CTaH4apPTOM. ECnM CCbINOYHbIN CTaH4apT OTMEHEH
6e3 3ameHbl, TO MNOSIoXKEHMEe, B KOTOPOM [aHa CCblflka Ha Hero, NPUMEHSETCH B
4YacTu, He 3aTparMBaroLLen 3Ty CChISIKY.
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3 TepMUHbI 1 onpeaeneHus

B HacTosawem CTaHOdapTe npuMeHeHbl TepMUHblI C COOTBETCTBYHOLLUMMA
onpeaneneHnamMu:

3.1 TennoBoe paclwmpeHue: YBernmyeHme pasmepoB obpasua B 3aBUCMMOCTU
OT TeMnepaTypbl, UISMepAemMoe TePMOLNNATOMETPUEN.

3.2 Ko3acphULMEeHT NUHenHoro TennoBoro pacwupeHus: OTHOCUTENbHOE
npupalleHre annHel obpasua, BbIaBaHHOE NOBbILLEHNEM €r0 TemMnepaTypbl Ha O4uH
rpagyc.

[MpumedaHne - MoryT ObITb onpegeneHsl anddepeHumanbHbin KO3ULNEHT
FNIMHEMHOrOo TEMNsOBOro PacLUMPEHUst N CpeaHU KO3MAMUNEHT NIMHENHOro TErnsioBOro
pacLLUMpEHUS.

3.2.1 andcdepeHunanbHbin KO3 PULUNEHT FIMHEWMHOro TensioBOro

pacwmpenua o, K-1 (°C-1): KoadhdpmumeHT nmHenHoro TennoBoro paclLMpeHus
ana noboro n3 Tpex pasmepoB obpasua npu NoBbILWEHUM TemnepaTypbl U Mpu
NOCTOSIHHOM [ aBIieHUN.

3.2.2 cpeaHun kKoadppULMEHT NMUHEeNHoro TennoBoro pacwupeHus, K-1

(°C-1): KoadbdmumeHT pacumpeHnss aOns Toboro U3  Tpex pasMepos,
onpegeneHHbln Npu MNOCTOSIHHOM AaBfIEHNN, XapaKTepU3YLWMA OTHOCUTESbHOE
npupaweHe anvHel obpasua, Bbl3BaHHOE MOBbILWEHWMEM €ro TemnepaTtypbl OT
HWKHEN OO0 BEPXHEW rpaHuLbl MHTepBara TemnepaTtyp, OTHECEHHOE K 3Ha4YEeHuIo
9TOro nHTepBana.

3. 3 cteknoBaHume: O6paTuUMble M3MEHEHUST YaCTUYHO KPUCTanIMYeCcKoro
nonMmepa B aMmopdHbIv NonMMep UM amopdHble 0bnact U3 (Mnm B) BA3KOro UIn
peE3NHONOAOBHOrO COCTOAHMS B (UM M3) TBEPAOE W OTHOCUTESNBHO XPYMKOe
COCTOSsIHUE.

3 . 4 Temnepatypa CTeKJIOBaHuA Tg: TemnepaTtypa, COOTBETCTBYIOLIAA
NpUbnM3nTEenbLHO cpegHen Todyke TeMnepaTypHoOro AwuanasoHa, B KOTOPOM
NPOUCXOOUT CTEKSIoBaHWe. TemnepaTtypy CTeKroBaHus, MNOSTydEeHHYD MeTOOO0M
TMA, onpenensT Kak TOYKY nepecevyeHnsd KacaTesibHbIX K KpUBOW 3aBUCUMOCTU
ANWHbI obpasua oT TemnepaTypbl 40 1 NOCHe CTEKNOBaHUS.

3.5 npogonbHaa KanunssipHasas MOpPUCTOCTbL: [lepexon rasa wunm >XuMOKOCTU
nog, BrmaHnemM gudocpepeHumansHOro gasneHns Unn KanumnnsapHbin 9ddekT BOosb
INIMHNN BOJIOKOH, KOTOpble BXoaAaT B cocTtaB AKIT.

4 Oowme nonoXxeHus



4.1 VicnblTaHnsa NpoBOAAT akKpeanToBaHHbIE fabopaTopun.

4.2 WcnbiTatenbHaa annapatypa U cpeactBa U3MEPEHUA LOOSDKHbl UMETb
AencTByloLlee CBUOETENLCTBO O NOBEPKE.

4.3 BHewHun By wn kKadectBo noBepxHocTM AKIl Ha cooTBeTcTBUE
YCTaHOBMEHHbIM TPeboBaHMAM MM 3TanoHHOMY o6pasuy NpoBeEpPSHOT BU3YyarbHO,
6e3 NpMMeHeHUs yBeNMYNTENbHbLIX NPUOOPOB.

4.4 TeomeTpunyeckme pasmepbl NPOBePSIOT LWTaHreHunpkynem no FOCT 166,
mMukpomeTpom rno FOCT 6507, nnHenkon no FTOCT 427, pynetkon no [OCT 7502 ¢
HOMUHarbHOM AnmHon wkanbl 10, 20 m 3-ro knacca TodHocTU. [onyckaeTtcd
Ncnonb30BaHne ApYyrnx CTaHOapTM30BaHHbIX cpeacTts N3MEPEHUI,
obecneymBaloLmx Tpedyemyto TOHHOCTb U3MEPEHWI.

4.5 CTtatnctmyeckyto 06paboTKy pesynbTaTtoB MWCMbITaHUM NPOBOAAT B
cootBetcTBUM ¢ [OCT 8.207.

46 OO6pasubl AN uWCNbITaHWA nepen  WUCNbITAHMEM  BblAEPXUBAOT B
cooTBeTCcTBUKN C TpeboBaHuamm TOCT 12423.

4.7 Yncno obpasuoB, oTobpaHHbIX ANs1 UCNbITAHUA, OOSPKHO COOTBETCTBOBATL
TpebosaHmsam FOCT 31938.

4.8 O6pasubl 4na ucnblTaHMA OTOMpalT METoOOM CcrydamHoro otbopa oT
KoHTponmpyemon naptum AKI n dwmkcumpyoT npouecc otbopa B akTe oTbopa
o6pasLoB, B KOTOPOM YKa3blBatoT:

- HAMMEHOBaHWeE NPeanpPUATUA-N3roTOBUTENS;

- yCIIoBHOE 0003HaY€eHVE;

- TUN BOSIOKHA U CBA3YHOLLEIO BELLECTBA;

- faTy N3rOTOBIEHUS;

- HOMep NapTuu;

- YUCIIO 1 pa3mMepbl 06pa3L0B;

- KOHTPONMpPYEMble NokasaTenn, s KOTopbiX 0ToOpaHbl 06pasLbl;

- NoANUCh NnLa, OTBETCTBEHHOIO 3a 0THOP.

[Mpn oTbope u noarotoBke o06pasloB ONA UCNbITaHUWW crepyet umsberatb
0edopMUpoOBaHNA WM HarpeBaHusi, BO3LENCTBUS YrbTpadmorieToBoro ceBeta W
APYrvx BO34ENCTBUN OKPYXaKoLLEeN cpefbl, KOTOpPble MOryT MPUBECTU K USMEHEHUAM
CBOWCTB MaTepuara.

4.9 YcnoBusa UcnbiTaHU OOIMKHBbI cooTBEeTCTBOBAaThL TpebosaHmsam FTOCT 15150
(NyHKT 3.15).

5 OnpepeneHune coaep)XaHUA BONIOKHA
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MeToAOM CXUraHunsA

5.1 O6wme nonoxeHus

HacTosumin ctaHgapT ycTaHaBnvBaeT [ABE CXeMbl OnpenerneHus CoaepxaHund
BOJIOKHA U M1HeparnbHoro HarnonHutens B AKTI.

CxeMy A MpUMEHSIOT TOMbKO AOf1s OnpeferneHusi coaepXaHus BOSIOKHA, Mpu
aTom AKTT He JormkeH cogepxaTb MUHEpParibHbIN HANOSTHUTESb.

CxeMy B npumeHsitoT anga onpegeneHnsa cogepxaHns BOfIOKHa U MUHEpasibHOro
HanosIHUTEsS.

He pacnpocTtpaHsietca Ha AKIl, apmupoBaHHble MaTepuarioMm OTSIMYHBLIM OT
CTEKIMOBOSIOKHA, ©asanbToBOSIOKHA, YrneBosiokHa, AKIl, matpuua KoTopon He
MOSIHOCTLIO CropaeT npu ucnbiTatensHon Temnepatype, AKIl, cooepxawme
MUHEparibHble HamnorHUTENM, KOTOpble paspylwarTCd Mpu Temrepatypax Huke
MUHUMasbHON TeMrnepaTtypbl CXUraHNS.

5.2 CywHoCTb MeTOoAa

O6paseL B3BeELMBAIOT, 3aTEM CXUraloT Npu 3agaHHOW Temnepartype. 3aTtem
obpaseL, B3BelMBalOT MNOBTOPHO W OMPenensitioT CcoaepXaHue BOJSIOKHa W
MWUHepansHOro HanoSTHUTENS NyTEM HaXOXOEHUA pasHUL bl Mexay Maccon obpasua
[0 1 Noche CXXUraHua rno ogHom n3 cxem: cxeme A nnm cxeme b.

[Mpn ucnbiTaHMM NO cxeme A codepXaHusl BOSIOKHA OnpenesniaioT pasHULEN
Mexay maccamm obpasua 4o M Nocne CXUraHus.

[Mpy ncnbiTaHMM NO cxeme b BOMOKHO M MWHepasibHbIM HaNOSIHUTENb Mocsie
CxxraHusa obpasua pasgensitot NyTemM pacTBOPEHUA MUHEPanbHOrO HaMnofHUTENS B
condaHon kucrote. CoaepxaHue BOSIOKHA ONpedensiT nyTeM HaxoXOeHud
pasHULbI MeXay Mmaccon obpasua 40 UCTbITaHUS 1 MacCon BblCyLLEHHOro obpasua
nocne peakuumm ¢ kucroton. CogepxaHne MUHepasrnbHOro  HanoSIHUTENS
onpenensaiT NyTeEM HaxoXOeHUs pasHuubl Mexgy Macconm obpasua nocrne
CXXUraHUs 1 Maccom BbICYLLEHHOro obpasua nocrie peakumm ¢ KUCOTOM.

[MpumeyaHue - Ecnn ucnbiTyemMbin MaTepuan cCoaepxuT CMOosTy, KOTopada roproya
B YCMNOBMAX WCNbITaHUSA, WWNM MUHEparbHble HarorHUTENKW, KOoTopble He
paspyLLatoTCs NPU CXXUraHUKU, TO NOTEPU NPU CXHUraHNN paBHbl COAEPXKAHMUIO CMOSbI.
[Mpn 9TOM Apyrve roprovme KOMMOHEHTbI, TakMe Kak annpeT, MUIMEeHTbl, He
YYUTbIBAKOTCS BCMELCTBUE MX Marioro oo bema rno CpaBHEHNIO CO CMOJION.



5.3 Annapatypa v matepuarnbl
Ona npoBedeHna UCObITAHUA MNPUMEHSIIOT  criegyloume annapatypy W
MaTepuarnbl:

- aHanuTndeckue Becbl No FOCT 241041} | ¢ TouHOCTbIO N3Mepenus 0o 0,1 wmr;

1} B Poccuiickor denepauun gencteyet F[OCT P 53228-2008.

- eMKOCTb WS drapdopOoBbLIN TUTENb;

- MydernbHaa nedb, pacrosiokeHHas o[ BEHTUNALMOHHOM BbITSXKKOU U
cnocobHas nogaepxuBath 3afaHHyo Temnepartypy (cMm. 7.2.2) B npegenax 20 °C;

- akcukatop no [TOCT 25336, coaepxaLlmm ocyLumTenb, HaNpUMep cunmkaresb;

- BEHTUIMPYEMbIN CYLUMSTbHBIW LKA, noanepXmMBalolLmn Temnepatypy CyLUKK
(105+3) °C;

- NnHenka metannmdeckas 1000 mm, ueHa aenexdmna 1 mm no TOCT 427;

- PEXYLLMIA MHCTPYMEHT: HOX UINN CKanbnesnb;

- consiHas kucrnota, 35% (V/V) KoHueHTpauuu;

- feHaTypMpOBaHHbIN 3TaHOST,

- cMecb 7% Buxpomarta HaTpusi B KOHLLEHTPUPOBAHHOM CEPHOM KNCTIOTE:
- QuneTp ana ctekna guametpom 40 mm, nopuctoctb MNMOP 160 no FOCT
25336;

- MeH3ypka 250 mn;

- OTCOCHas konba:

- CTeKNsiHHasA NarnoukKa;

- NMUHLET.

5.4 NoaroToBKa K NpoBeAeHUI0 UCTbITaHUN

5.4.1 Ob6pasubl Ans UcnblTaHUM AOIMKHbI BbITb Bbipe3aHbl He MeHee Yem B 50
MM OT KpaeB cTepxHA AKI. Ecnm He ykasaHO WMHOe, pekoMeHAyeTCs Bblpe3aTtb
obpasubl TakonM opMbl, KOTOopas MO3BOMUT MX MOMECTUTb B EMKOCTb WK

doapdpopoBbIN TUrENb.

5.4.2 Macca kaxgoro obpasua gorvkHa 6biTe oT 2 40 10 T.
5.5 NMNpoBepeHne UcnbiTaHNA

5.5.1 Onpegenenve cogepxaHns BOSIOKHA W/unNM MUHepasibHOro HarnonHUTenNd
OCYLLUECTBIISIETCA O4HOBPEMEHHO Ha ABYX MOAEHTUYHbIX 0bpa3uax ang UCMbITaHWNA.

Pesynstatom uCNbITaHUW  ABNAETCA  CpedHee  3HadeHue  U3MEepeHuM,
NpoBedeHHbIX Ha AOBYx obpasuax, Npyv YCroBUWM, YTO pasHuua Mexay ABYMS
namepeHnamm He Gonee 5%. Ecnm pasHuua npesBbilaeT ykasaHHOe 3HadeHue,
Heo6XxoAMMO MPOBECTU UCMbITAHWUS Ha TpeTbeM obpasue, KOTopbln A0SKeH ObiTb
MakCuUMaribHO WOEHTMYEH nepBbiM ABYM. 3aTeM Ans MNosiydeHus pesynbraTta
AO0IPKHbI 6bITh MCNOMb30BaHbl TPU 3HAYEHWS.
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5.5.2 WcnbiTaHua obpasuoB nNo cxeme A nNpoBOAAT B TaKoW
nocrnenoBaTenbHOCTU:

- B3BECUTb YUCTYH, CYXyH0 EMKOCTb UM TUresnb Ha Becax C TOYHOCTbio 0 0,1
Mr. omMecTuTb B MydernbHyl0 Mnevyb YCTaHOBUTb BblOpaHHyd Temnepatypy u
ocTaBuTb Ha 10 MUH;

- MOCNne OXnaxaeHus L0 TemnepaTypbl OKpyXawLlen cpefbl B dKCuKaTope
B3BECUTb EMKOCTb WM TUrefib MOBTOPHO, €CiM Macca €EMKOCTU WK TUrms
M3MeHunacb, NOBTOPUTL Npouenypy cHadana. Macca eMKoCcTU UM TUMA O0IDKHA
ObITb NOCTOAHHOWN;

- B3BECUTb YUCTYIO, CYXyl0 EMKOCTb WM TUrenb. 3anucaTb Maccy B rpammax

KaK # ;
- MOMECTUTb 0bpasel, B EMKOCTb WU TUrEflb U BbICYLLUMTb B BEHTUIMPYEMOM
cywmnbHoM wWwkady npu Temnepatype 105 °C go noctosiHHOM Macchl. Ecrnn
obpasey, cooepxuT neTyyme BeLecTsa, HeobXoaUMO NPONyCTUTb CTaAUIO CYLLKY;
- OXJlaguTb €MKOCTb WM Turenb ¢ obpasuom OO0 TemnepaTypbl OKpyXatoLemn

cpedbl B 9KCUKATope N B3BECUTL ELLe pas. 3anucaTtb MacCCy B rpaMMax Kak #i4;
- MOMECTUTDb o6pa3eu B €MKOCTb U1 Tureslib, B3BeCUTb U 3arnncartb mMaccy B

rpamMmax Kak #2 ;

- MOMECTUTb EMKOCTb WM Turerlb € obpasuoMm B MyenbHy neyb,
npeaBapuTenibHO HarpeTyto 4o TemnepaTypbl 625 °C, un HarpeBaTb 4O NOCTOAHHOM
Macchbl;

- Ona obpasuoB, BOMOKHO WM  MUHEpParnbHbIA  HAMOMHUTEMb KOTOPbIX
paspyLuatoTcsa npu temnepatype 625 °C, gonyckaeTcs Mcnosnb3oBatb TemnepaTypy
B aAnanasoHe oT 500 °C go 600 °C B cooTBETCTBMM C TPEOOBAHUAMM HOPMATUBHbIX
AOKYMEHTOB WIIN TEXHUYECKON OOKYMEHTaUWM Ha BOJIOKHO MM MWHEpParbHbIN
HanomnHUTeNb. 3HadeHne 3afdaHHOM TemnepaTypbl OOSMKHO NoAadepXMBaTbCA B
npepenax 20 °C;

- OCTYAUTb EMKOCTb U TUrenb ¢ 06pa3LoM NoCcre CXUraHusi B 3KCUkaTope 0
TemnepaTtypbl OKpyXarLlen cpeibl, B3BECUTb W 3anucaTb Maccy B rpaMmax Kak

F'?Eg.



5.5.3 WcnbiTaHna obpasuoB no cxeme b npoBogatr B creaylollen
nocriegoBaTeslbHOCTH:

- NOArOTOBUTb EMKOCTb UITN TUMb B COOTBETCTBUN C 5.5.2;

- nepeq KaxablM UCNbITAHNEM OYUCTUTL PUINLTP ANA CTeKrna, 3aMOo4YmMB ero B
cmecu BuxpomaTta HaTpusi B KOHLLEHTPUPOBAHHOM CepHOW KucroTe. [lomecTutb
GMNbTP B OTCOCHYK KOMby, 3aTeM MNPOMbITb €ro CHadana TEnsion BOAOW, 3aTeMm
AeHaTypupoBaHHbIM 3TaHOSIOM. BbiCylMTb UNbTP B BEHTUNIMPYEMOM CYLUMIIbHOM

LUKadpy A0 NOCTOSAHHOM MaccChbl. 3anucaTb Maccy B rpaMmax Kak #i4;
- B3BECUTb YUCTYIO, CYXyl0 EMKOCTb UM Turenb. 3anucatb Maccy B rpaMmmax

KaK # ;

- MOMECTUTb 0bpasel, B EMKOCTb WU TUreflb U BbICYLLUMTb B BEHTUIMPYEMOM
cywmnbHoM wWwkady npu Temnepatype 105 °C go noctosiHHOM Macchl. Ecrnn
obpaseL, cooepxuT neTyyme BeLwecTsa, HeobXoaUMO NPONyCTUTb CTaAUIO CYLLKY;

- OXJlaguTb €MKOCTb WM Turenb ¢ obpasyom OO0 TemnepaTypbl OKpyXXatoLemn

cpedbl B 9KCUKaATope N B3BECUTL ELLe pas. 3anucaTtb MacCCy B rpaMMax Kak #i4;
- MOMECTUTDb o6pa3eu B €MKOCTb U1 Tureslb, B3BeCUTb U 3arnncartb mMaccy B

rpamMmax Kak #2 ;

- MOMECTUTb EMKOCTb WM Turerlb € obpasuoM B MygenbHy neyb,
npeaBapuTenibHO HarpeTyto 4o TemnepaTypbl 625 °C, 1 HarpeBaTb 40O NOCTOAHHOM
Macchbl;

- Ona obpasuoB, BOMOKHO WM  MUHEpParnbHbIA  HAMOMHUTEMb KOTOPbIX
paspyLuatoTcsa npu Temnepatype 625 °C, gonyckaeTcs Mcnosnb3oBatb TemnepaTypy
B AnanasoHe oT 500 °C go 600 °C B cooTBETCTBMM C TPEOOBAHUAMM HOPMATUBHbIX
AOKYMEHTOB WSIN TEXHUYECKON OOKYMEHTaUWM Ha BOJIOKHO MM MWHEpParbHbIN
HanomnHUTeNb. 3HadeHne 3afdaHHOM TemnepaTypbl LOSMKHO NoAdepXMBaTbCA B
npepenax +20 °C;

- OCTYAUTb EMKOCTb U TUrenb ¢ 06pa3LoM Nocra CxUraHust B 3KCukaTope g0
TemnepaTtypbl OKpyXarLlen cpeibl, B3BECUTb M 3anMcaTb Maccy B rpaMmax Kak

F'?Eg .

- pasgenvTb BOSIOKHO U MUHeparibHbI HANoOSTHUTESb NPY NOSTHOM PacTBOPEHUN
MUHeparbHOro HarnosMHNUTENS B COSIAHOM KUCIIOTE;

- OTAENMTb MUHeparibHbI HaMoSIHUTEMb OT CTEK/OBOSIOKHA CriedyroLwmm
obpa3oM: HanmMTb B MEH3YPKY COMSHYK KUCIIOTY, MCXOAA M3 TOro, 4To Ha 1 r
ocTaTkoB obpasua AOrmkKHO NPUXOAUTLCS 5 MIT CONMAHON KUCNOTbI;

- C NOMOLLBIO CTEKMSAHHOW Nanoykn menneHHo gobaBuTb B MEH3YPKY obpasel
nocrie CXuraHms u3 eMKOCTU WM Turmnd. TwatenbHo nepemMellaTb, 4YTobbl
rapaHTMpoBaTb, YTO obpaseL Nocre CXUraHusa NOSIHOCTBIO BCTYNW B peakuuio ¢
KMcrnoTon. BaxHo, 4Tobbl Kannm npu 3aknnaHum, Bbl3BaHHOM peakumen KUCMNOTbI C
KapOOHATHbIMW  MUHEpParnbHbIMW  HaMOMHUTENSIMW, HEe  BbINMECKMBaNMCb U3
MEH3YpPKU;

- NO OKOHYaHMMN 3aKunaHuna 3anosiHUTb % €MKOCTU WM Turns BOOOMN,
TWaTternbHO rnepemMellartb C 06pa3LI,OM nocrne cxuraHnAa, oCtaTkm KOTOpOro Morsim



OCTaTbCH B EMKOCTU UMM TUITIE U NEPENUTL CMECH B MEH3YPKY.

[MpumeyaHne - B eMKOCTM vnn TUIMEe He OOIPKHO ocTaTbCsl obpasua nocrne
CXXUraHus:

- gononHuTensHo fob6asntb 50 M BOAbI B MEH3YPKY;

- MOMECTUTb BbICYLUEHHbIN U B3BELUEHHbIN (OUIIbTP Ha OTCOCHYHD KOnby wu
BKITIOYUTb OTCOC;

- @KKypaTHO CINUTb KUCIIOTY U3 MEH3YPKU Yepes (mnbTp B OTCOCHYIO KOMby, Tak
4YTOBObI BOSIOKHO OCTaNoCb B MEH3YPKE;

- MPOMbITb BOOOW BOJSIOKHO B MEH3YpKe, aKkKypaTHO CNUTb BOAY U3 MEH3YpKU
yepe3 UIbTP B OTCOCHYI KOfMby, Tak 4TOObl BOMIOKHO OCTarioCb B MEH3YpKe,
3aTeM MpOMbITb BOJSIOKHO [OEeHaTypuypOBaHHbIM 3TaHOMOM W akKypaTHO CIUTb
AeHaTyppOoBaHHbIN 3TaHON Yepe3 MNbLTP B OTCOCHYHO KOMBy, Tak YTOObl BONTIOKHO
ocTarnocb B MeH3ypke. [Npy NpomMbiBKE BOJSIOKHA NnepemelmBaTb €ro CTEKMAHHOW
Naro4ykou;

- MPOMbITb BOOOM U JeHaTypUpOBaHHbIM 3TaHOMOM eLLle TPU Unu YeTbipe pasa;

- nocrie nocriegHen nPoMbIBKW BOSIOKHA OeHaTypUpOBaHHbLIM 3TAHOSIOM CIUTb
AeHaTyppoOBaHHbIN 3TAHOMN BMECTE C BOSIOKHOM Yepes3 (MrbTp B OTCOCHYHO KOnby;

- ABaXObl MPOMbITb AeHaTypUPOBaHHbLIM 3TAHOSIOM BOJSIOKHO Ha UIbTpE;

- BbICYLWUTb (PUIbTP OO MOCTOSAHHOWM MacChbl B BEHTUNMPYEMOM CYLLNIbHOM
wkadpy. OcTyauTb 0O TemnepaTypbl OKpy»KatoLlero Bo3ayxa U B3BeCUTb. 3anucarb

MaccCy B rpaMmax, KaK #is ;
- pasgenutb BOSIOKHO U MUHEparibHbIA  HaMnoNHUTEmNb, MNpU  YacTUYHOM
pacTBOPEHUN MUHEPASIbHOro HarosHUTENS B CONMSIHOM KUCTIOTE.
Ecrnv MuHeparnbHbIM HanoNMHUTENb He PacTBOPSETCH B COMSHOM KUCIoTe WU

OCTaeTcad Ha JwmnbTpe, OnpenenstoT MacCy #5 W BbINOSMHAT criegyollee:
MCNOSb3ys NUHLET, yOansiT BCe BOJSIOKHO C dwmnbTpa. B3sewwmBaroT dwmnbTp C
HEepPacTBOPUMbIM MWHEpParbHbIM HaMofHUTENEM Ha HeM. 3anucbiBaloT Maccy B

rpamMmax Kak 27 .

MNpymedaHne - Ecnm BOMOKHO OYeHb KOPOTKOE, MOXeT ObiTb HEBO3MOXHO
OTOENMUTb €ero OT MWHeparnbHOro HamnonHuTenss Bpy4YHyi. B aTtom cnydae, ¢
NOMOLLBIO MeToAa, NPMBEAEHHOrO B HAaCTOALLEM CTaHOapTe HEBO3MOXHO MOMYYUTb
TOYHbIE 3HAYEHMS1 MacCbl BOFIOKHA M MUHEpParibHOro HanosHUTens.

5.6 ObpaboTka pe3ynbTaToB UCNbITAaHUN

5.6.1 Cxema A

CopaepxaHvie cTeknosornokHa M. zlass , Y0, ANA KaXOoro obpasua onpeaenstor no
doopmyrne

3 — 7y
Mioe = ——— 100, (5.1)

B
Mg — Y



roe /s - CyMmma NTOroBOM MacCbl EMKOCTU UM TUMMS U ocTaTka 06pa3u,a nocrne
CxuraHu4, T,

¥ - NepBOHa4alibHadA Macca CyXOIZ eMKOCTWU Unn Turna, T,

#9 - CYMMa [MepBOHa4YanbHOW MacCbl CYXOW €eMKOCTU WK TUmsa ¢
BbICYyLLUEHHOro obpasua, r.
Ecnn obpaseu copoepxut netydvme BeLecTBa, COAEepXaHWe CTEKIOBOSIOKHA

M oass , %, ONpEnEnsoT no dopmyre

Py — Yy
M gpags = ———- 100, (5.2)
R
roe #; - MepBOHaYarnbHas Macca CyxOol eMKOCTM WM Turma 1 obpasua,

cofepikallero netyymne sewecTBsa, r.
3a pe3ynbrat NpUuHMMaKT cpegHee 3Ha4vYeHune, BbIHNUCTIEHHOE MO pe3dySibTaTaM
AOBYX WU TpeX NUCMbITAHU.

5.6.2 Cxema b

CopaepxaHvie cteknosornokHa M. zlass , Y0, ANA KaXkOoro obpasua onpeaenstor no
doopmyrne
P?Ej = F‘?E4
Mglass =—" 100 (5.3)
i |

roe #s - CyMma Maccbl UINbTpa M COOEPXVMMOro Mocle peakuun OCTaTKoB C

KUCIOTOW, T;

#4 - Macca Cyxoro dunbTpa, r.
Ecnn obpasel cogepxut netydne BelecTBa, COOEPXaHME CTEKIOBOJSIOKHA

M 155 , %, ONpepensioT no gopmyne
FHs — Mg
Miuss = ———-100. (5.4)
|
Ecrm MuHepanbHbin HanonHUTESNb, HepacTBOPUMBbIA B COSMSHOW KUCKOTE,

ocTaeTcsi Ha unbTpe, coaep)KaHue CTEKNOBOSIOKHa Mghss, %, onpeanensitoT no
doopmyre
FlHe — B
Mo = ——— 100, (5.5)
s |



roe #7 - Mmacca cyxoro ovnbTpa ¢ HepaCTBOPUMbIM MUHEpParibHbIM HarnosHUTENeM,
r.

Ecnn obpasel cogepxut netydne BewecTBa U MUHEparbHbIA HanomHUTENb,
HepacTBOPUMbIN B COJSIHOM KUCSOTE, OCTaeTCcsa Ha unbTpe, coaepXxaHue

cTeknoBonokHa Mlsss , %, onpeaensioT no gopmyre

FHs — B
M gase :ﬁ.mm_ (5.6)

CopepaHve MuHepanbHoro HanonHutensa Map.,, %, Kaxgoro obpasua
onpeaensatT rno dopmyne

— K FHe — B
M fiey =(mg L-2 4}100. (5.7)
iy TRy Wiy TR

Ecrm o6pa3eu cogepxnt rnetydyne BewecTtBa, copdepxaHne MuHeparibHoro

HanonHutens Mgy, , %, onpenensoT no dopmyrne

My =(”3_m1 —mﬁ_mq}mﬂ. (5.8)

Hip ™Y oM

Ecrv MuHepanbHbin HanonHUTESb, HepacTBOPUMBbIA B COSMSHOW KUCHOTE,

OocTaeTcsa Ha QunbTpe, coaepXaHWe CTEKIOBOJSIOKHA Mgass, %, onpenensoT no
doopmyrne

— #R FHe — FH
M ey =(mg L-D ?JNU. (5.9)
iy TRy Wiy TR

Ecnn obpasel cogepxut netydne BewecTBa U MUHEparbHbIA HanomHUTENb,
HepacTBOPUMbIN B COSSIHOM KUCSIOTE, OCTaeTcAa Ha unbTpe, coaepXxaHue

cTeknoBonokHa Mlsss , %, onpeaensioT no gopmyre

Wiy, = |22 ML TSI g (5.10)
g — g g — Yy




5.7 NMpoToKkon ncnbiTaHUM

[MpoTOKON NCNbITAHUN OOSPKEH BKIIOYATL B CE0S:

- CCbIJIKY Ha HACTOALLMW MEXTOCYAapCTBEHHbIN CTaH4apT;

- CXeMY UCMbITaHUK;

- NoApobHy0 MHOPMaLMIO, HeobxoauMyto A5 MOSIHOM  MAEHTUUKaumm
TecTMpyemoro matepuana;

- MeTopq BbI6OpPKM:

- Yyucrno obpasuoB Anst UCMbITAHUNR:

- pasmepsbl U/unmn maccy o6pasLoB;

- TemnepaTtypy CxuUraHusi, ecnm oHa oTnndHa ot (625+20) °C;

- cogepXaHne CTEKITOBOSIOKHa;

- coaepXaHme MUHeparnbHOro HaNONMHUTENA NPU UCMNbITaHUK MO cxXeme b;

- paTy TeCTUPOBaHUS;

- nogpobHast MHopMauus o NMobOM OTKITIOHEHMW, NOBIIMABLLEM Ha pe3yrbTar;

- HanNM4ne HepacTBOPUMOro MUHEpParbHOIrO HaANONHUTENS;

- npobrnemMmbl NpU pPy4HOM OTAESNIEHMM BOSIOKHA W HEpacTBOPEHHOrO
MUHEpParbHOro HanosTHUTENS.

6 OnpeaeneHune npeaenbHOU TemnepaTtypbl
aKcnnyaTtaumm

6.1 O6bwme nonoxeHus

Hactoaumn wmetogq ycTtaHaBnmBaeT TpeboBaHWst K MUCMbITAHUSM MO
onpeneneHuio NpegensHon TemnepaTtypbl 3KCnyaTaumm NOCPEACTBOM BHELLHErO
TemnepaTypHOro BO34eNCTBUSI Ha CTepxeHb B BeToHe 1 onpedeneHnem npegena
NPOYHOCTM cLEeNeHns ¢ 6ETOHOM OCEBbLIM BblAEPrMBaHNEM.

MeTopq npeaycmatpyBaeT UCMbITaHNUS NO ABYM CXEMaM:

- cxema A, Npu KOTOpOWN OonpeaensitoT 3HaYEeHWe CLBWIOBOrO HanpsiKeHWst no
rpaHvLe cuenneHnss cTepxHs ¢ GEeTOHOM, peanmu3yloLerocs npu MakcumarnbHOM
(3agaHHoOM) Harpyske U paBHOMEPHO BO3pacTaroLLen Temneparype;

- cxema b, npu KoTopon onpenensatT 3HaYeHWe COBUrOBbIX HanpsKeHWn no
rpaHvLe cuenneHnss CTepXHA C OeTOHOM, peanu3ylowmxcs npu  HarpeBaHuu
obpasua Oo (3agaHHoOW) TemnepaTypbl M pPaBHOMEPHO BO3pacTatollen Harpyske
(BenMYMHe Npockasb3biBaHUSA).

6.2 O6pa3uybl ANsA UCNbITaHUN



6.2.1 Obpasubl Ans UCMbITaHUN OCEBLIM BblAEPIMBAHNEM COCTOAT U3 BETOHHbIX
KybOB, MO LEHTPY KOTOpbIX BepTMKarbHO YycTaHaBrmBaloT cTepxeHb AKIT ¢
ncnbiTaTtensHOM MyqTON MNEPNEeHaUKYSIAPHO WKW NapasnmenbHO  HanpaBfeHnto
yknagkn 6etoHa (cMm. pucyHok 6.1). Pasmepbl BETOHHbIX KyOOB B 3aBUCMMOCTU OT
avameTtpa AKI1 ykasaHbl B Tabnumue 6.1.

O6was annHa obpasua Ans ucneblTaHNa onpeaensieTcs:

- YCIOBUSIMW 3a0€5KN B BDETOH;

- YCIOBMSIMN YCTaHOBKM OBpasLa B UCNbITaTENbHYH MaLUMHY;
- KOHCTPYKLNEN UCTbITaTENbHOWN MYThI.

PucyHok 6.1 - Cxema yctaHoBKK AKIl B 6eTOH Kyba

MonelTaTensHaa mydTa

CTepHeHb

MoNUBWHUNXNORWAHLIA
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PucyHok 6.1 - Cxema yctaHoBku AKI B 6eToH Kyba
Tabnmua 6.1 - Pasmepbl 06pa3sLoB 415t UCNbITaHWUK

B munnmmetpax



HomuHaneHbin gnametp AKT Pasmep pebpa || OnvHa cuenneHuna AKT
6eToHHOro Kyba c 6eToHOM

=10 100 5d

(@) ) B 12 po 18 150

" ) 20 " 30 200

6.2.2 BHe 30HblI cuenneHnsa 3agenaHHbin B OETOH CTepXeHb OOImKeH ObITb
3ayLLEH NOSMBUHUIXIOPUAHbBIM BKagblemM unmn TpyoKomn.

6.2.3 lNoBepxHOCTb Obpasua C BepTMKanbHO 3adenaHHbIM CTepXHeEM creayet
3aKpbITb CTarbHOM KBagpaTHOW MAMTON C OJIMHOW CTOPOHbI He MeHee 200 MM w
TonumHon 20 MM, KOTOpas WCMOMb3yeTCHd Kak Hecywas MOBEepXHOCTb Mpu
NCMbITAHUSIX U UCKIKOYaeT CUNoBoe BO3LeNCTBME Ha GeTOHHbIM Ky6. B ueHTpe
NNUTbI JOIMKHO BbITb OTBEPCTUE NS CTEPXHA HEOOX0ANMOro AnameTpa.

6.2.4 PekomeHayeTcs crnegyowmmn MeTog, yknaakm 6etoHa B oopmy:

- BETOHHYID CMeCb YKnagblBalT YeTblpbMsi CrOSIMM MPUMEPHO OAMHAKOBOW
TOJLMHBI N LUTBIKYIOT KaXabl Crion 25 pa3 MeTarumiM4eCcKumM CTePXXHEM ANaMeTpoM
16 MM;

- NnocJrie ynroTHEHNS BEPXHETNO CII0A 3arfiaXXvBaroT NOBEPXHOCTb U 3alMLLAaT OT
McnapeHna Brarn, B T.4. U B 30HE MPUMbIKAHUS BepTUKarbHO YCTaHOBIIEHHOIO
CTEPXHS1 C OETOHOM.

K 6eToHy NpeabaBnstoT cneayroume TpedoBaHus:

- pasmep 3anonHutensa 20-25 mm;

- Mapka nogBwxHOCTN 6eToHHoM cmecu [M13;

- Knacc 6eToHa nNo NPOYHOCTM Ha cxaTtme B25.

6.2.5 lNpo4yHOCTb BEeTOHa Ha cxxaTune onpenenstoT no Kkydbam ¢ pasmepom pebpa
100 MM 4ncnom He meHee 3 wWT. Pacnanybky obpasuoB NnpoBoAsAT He paHee 24 4
nocne wuarotoBrieHnss. OOpasubl XpaHAT B HOpMarbHbIX YycroBusiX. BospacT
06pasuoB NpU UCMbITAHUSX - 28 CYT.

6.2.6 B 6eToHHOM Ky6e Ha rnybuHy (ykasaTb 3HA4YeHWEe) YCTaHOBKW CTEPXKHS
yCTpauBaloT OTBEPCTME (OMaMeTpoM) ANs TepMonapsbl.



6.2.7 O6pasubl nepeg WUCMNbITAHUEM BbIOEPXKMBAKOT B COOTBETCTBUN C
TpeboBaHmsammn FTOCT 12423.

6.3 Annapatypa u matepuanbl

6.3.1 UcnbiTaTenbHasa mawumHa no [OCT 28840 gormkHa obecneymBaTb:

- Harpysky, npeBbllaloLyd MpoYHOCTbL obpasua npyM  UCMHbITaHUAX Ha
KOHTPONMPYEMbIN NokasaTesb;

- U3BMEpPEHNE Harpyskn U pacCTOsHUS MeXay TpaBepcamu C NOrpeLUHOCTbIO He
6onee 0,5%;

- CKOPOCTb MEpPEMELLEHNS aKTUBHOW TpaBepcbl B AuanasoHe oT 5 go 100
MM/MUH.

6.3.2 TllpucnocobneHne pans Harpeea obpasua Ans UCMNbITaHUW  OOSPKHO
obecne4vymBaTb:

- paBHOMEpPHOE BO3pacTaHne TemnepaTtypbl Harpeea, paBHoe 5 °C/MuH;

- TemnepaTtypy, obecrneymBaroLLyO0 PeXUM Harpesa.

6.3.3 [Onsg u3MepeHuss W KOHTpOrs TemnepaTypbl MCMOMb3ylT Tepmonapsl,
NOOKITFOYEHHbIE K TEPMOKOHTPOSIIEPY.

6.3.4 [Ona wun3amepeHna npockanb3biBaHnss AKIl B 0OeToHe UCNonb3ytoT
TEH30METpPbl, JIMHEWHblE LaTyYMKM MEepPeMELLEHUW, aHaroroBble WM LudgpoBble
MHOMKATOPbl C  TOYHOCTBIO  nokazaHun o 0,01 mMm  (M3mepuTenu
npockKasb3biBaHUS).

6.3.5 [1na nsrotoBneHns obpasuoB 4Ns UCMNbITaHUK TPebyoTCS:

- MeTannuyeckne opMbl NS M3roToBrieHNss G6eTOHHbIX Ky6oB M Banok c
oTBepcTUAMM Ans yctaHoBku ctepxHs AKI Heobxogumoro gnameTpa, KoTopble
AOMKHbl  OblTb  BOAOHEMPOHMLUAEMBIMA U JIerKo  OeMOHTupoBatbCcs  6e3
NoBpEeXOEeHUN CTEPXKHEWN;

- UcnbiTaTensHble MydThl B cootBeTcTBMM ¢ [OCT 31938.

6.4 NMpoBepeHne UcnbITaHNA

6.4.1 O6pasey A4Ona9 wuUCNbITaHUAW OCeBbIM  BblaeprmBaHneMm K3  kyba
yCTaHaBnMBaloT TakK, 4YTOObl ornopHas nnuMta 6eToHHoro Kyba, M3 KOTOpOW
BbICTYrnaeT CBODOAHbLIN KOHEL, CTEePXHS, conpukacarnacbh Yepes3 MArkyto npokragky
C NOABWXHOW TpaBepCcomn UCMbITaTerNbHOW MaLUMHbI (CM. PUCYHOK 6.2).

PucyHok 6.2 - Cxema ncnbitaHmsi oopasua npm oceBom
BblaeprnBaHum n3 Kyoba


http://docs.cntd.ru/document/1200020769
http://docs.cntd.ru/document/1200023577
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1 - n3mepuTenb Npockanb3biBaHWs Ha CBODOOAHOM KOHLUE CTepxHs; 2 - obpasel
AN ucnblTaHun; 3 - onopHas nnuTa; 4 - markagd npoknagka; & - nogBwkHas
TpaBepca UCMbITaTeNlbHON MalwuHbl; 6 - HEeNOABWXHAA TpaBepca UCMbITaTernbHON
MaLUMHbI; 7 - UcnblTaTenbHas mydra

PucyHok 6.2 - Cxema ncnblTaHnst obpasua npyu oCeBOM BblaeprmBaHnn 13 Kkyba
6.4.2 Hecyumin Onok [JOrPkeH HaxoOUTbCA Ha ornope, KoTtopas nepepaet
peakLuio Ha cUron3MepuTeribHoe YCTPOMCTBO UCMbITATENbHON MaLUMHbI.

6.4.3 BbICTynatoLMn CTePXeHb OOSMKEH NMPOXOAUTb Yepes y3er Hecyulero 6rnoka
N OMOPHYIO NIACTUHY, a UCNbITaTeNbHaa MydiTa 4OofmkHa BbITh YyCTaHOBIEHA Yepes
HEenoaBWXHYIO TpaBepcy Ui B 3aXkMMax UCnbiTaTeNbHON MaLUMHbI.

6.4.4 Ha 6GeTOHHbIN KyO YycTaHaBnMBalOT npucrnocobrieHne Onsi Harpesa u
NPOBEPSIOT rEPMETUYHOCTD.

6.4.5 Tepmonapy NogKMoYaT K TEPMOKOHTPOSIIEpY.

6.4.6 Ha cBOGOOHOM KOHUE CTEpXHs YyCTaHaBNMBAKT  U3MEPUTESb
NpocKanb3biBaHUS.



6.4.7 PaccTosaHne mexay BepxHen NoBEpPXHOCTbK HEMOABWKHOW TpaBepChbl UIn
32XMMOB UCMbITaTEeNMbHOM MalMHbI 40 MOBEPXHOCTHU, 14e YCTaHOBIEH U3MeEPUTESb
NpocCKarnb3biBaHWSA, USMEPSIOT C TOYHOCTbLIO A0 0,01 mm.

6.4.8 BknoyarwT npucnocobneHne Ansi Harpeea W HarpeBaloT obpasey 0o
3aflaHHOM TemnepaTypbl CO ckopocTbio 5 °C/MWMH OO0 3agaHHOW TemnepaTtypbl.
HarpyxeHuve obpasua npoBoasaT co ckopocTbto He 6onee 20 kH/MnH oo 3agaHHOM
Harpysku.

6.4.9 Peructpauuio npuraraemMon  Harpysku, roKasaHus  M3MepuTens
NpocKarnb3biBaHUS MPOBOASAT C paBHbIM LaroM, KoTtopbln coctaBnaet 10%
npegnonaraeMon Harpy3ku rnpocKasnb3blBaHUA CTEPXHA Ha 3HadveHune 0,25 mm. Ha
KakOoM Liare Harpy3ky obpasubl AN9 UCMbITaHUKA BblaepxuBaoT 15 ¢ M B 3TO
BPEMSA CHUMAKOT MOKasaHnsa uaMepuTenen npockanb3biBaHud. 3atem obpasel,
Harpy>atoT 00 pa3pblBa CTEPXKHSA UM paspyleHns 6eToHa, nnm npockasnb3blBaHUS
CTEPXHA Ha 2,5 MM, PEerncTpupyloT Harpysky M 3HayeHue npocKarb3biBaHUA C
ToyHOoCTbI0 £0,01 MM,

6.4.10 Ecnun cTep)keHb paspyLUMICS U MPOCKOSb3HYM B UCTbITaTeNlbHON MydoTe
paHblle, YeM MNpPOM3OLLIO €ero npockanb3biBaHWe B OeTOHe, unn BCrencTBue
pacTpeckmBaHus GeTOHa 3Ha4YMTENbHO CHU3WUMAcb Mpuraraemasa Harpyska, TO
AaHHble U3MEPEHUN HE NMPUHUMAIOT, a UCMNbITAHNA NOBTOPSAOT Ha LOMNOSTHUTENTbHOM
obpasue 13 Tom xe napTun.

6.4.11 Ecnn B pesynbrate ucnbiTaHUA MPOU3OLLIO packanbiBaHue OeToHa, TO
TpebyeTcs yBennuntb pasmep pebpa 6eTOHHbIX KyOoB.

6.5 ObpaboTka pe3ynbTaToB UCNbITAaHUN

6.5.1 [na kaxgoro obpasua CTPOAT AuarpamMmbl "HanpspkeHWe cuensieHns -
TemnepaTtypa" no cxeme A wM guarpaMmmbl  "HanpsbkeHue  CuenneHust -
npockanb3biBaHne" no cxeme b.

6.5.2 OnpegendalT cpeoHWe  HanpskKeHUst  CUENnneHus, Bbl3bliBaloLUMe
npockanb3biBaHne cBobogHoro koHua ctepxHa 0,05, 0,10 m 0,25 mm n
MakCcUMaribHOe HarnpsXKeHUs cuenneHnsa no cxeme b.

HanpspkeHne cuenneHua ¢ 6etoHom T,, MMa, ans wvcnblTaHW OCeBbIM
BblaeprmBaHnem n3 kyba Bbl4UCASOT Mo oopMyne

et
C‘Lﬂ,’

e

(6.1)



roe F - npunaraemas Harpyska, H;
£ - HOMUHarbHasa OfiMHa OKPY>XHOCTU CTEPXKHS, ¢ = Tid , MM;

L % - OJMHA 3a0erKn CTEepPXHA B GETOH, MM.

6.5.3 Ha kaxgom ware npunaraeMon Harpy3ku 3Ha4yeHue npockarnb3blBaHUA Ha
CBODOOQHOM KOHLE CTEPXHSI BbIMUCIIAIOT KaK pasHOCTb MNOKa3aHus U3Meputens
NpoCKarnb3biBaAHNS N YNPYroro yafMHEHNS CTEPXHS.

Ynpyroe yanuHeHve 5, MM, onpeaenstoT no gopmyre

FL

/S iy
Eed

(6.2)

roe F - Harpyska, H;

L - OnMHa OT BEepxXHeW MOBEPXHOCTU HEMOABWXHOW TpaBepChbl UM 3aXKMMOB
NCNbITaTENbHOM MallMHbI 4O MEeCTa YCTaHOBKU U3MEPUTENSA MPOCKanb3biBaHUSA Ha
CBODOOHOM KOHLIE CTEPXKHS, MM;

H¢ - mopynb ynpyrocTtu, MMa;

A - nrowaapk nonepeyHoro ceverns, A= Tid 24, Mm2.

6.6 NMpoTokon ncnbiTaHUM

[MpoTOKON NCNbITAHWN OOSPKEH BKIIOYATL B CE0S:

- cBegeHnsa 06 obpasuax, npMBeaeHHbIE B akTe oTbopa 06pa3sLoB;

- HAUMEHOBaHME OpraHM3aLuu, NPOBOAUBLLEN UCMbITAHUE;

- faTy NpoBeaeHNst UCMNbITaHUN;

- cBeeHna 06 ycrnoBusax, Npun KOTOPbIX NPOBEAEHbI UCMbITaHUS;

- FEOMETPUYECKNE XapaKTEPUCTUKKN Kaxkaoro obpasua;

- cBefeHusi o 6eToHe: cocTaB U NOABMXHOCTb BETOHHON CMEecK, MPOYHOCTb Ha
cxatne obpasuoB 6eToHa B Bo3pacTe 28 CyT;

- CBeOEeHUst O CTEpXHsIX, MNpUBEOEHHble B akTe oTtbopa obpas3uoB Ha
NCNbITaHWS: Npeaen NPoOYHOCTU NPU PacTSHKEHUM N MOAYSb YNPYroCTW, pasMepbl
06pas3uoB 4NS UCMbITaHWUKI, ONMHY CTEPXHS, CBA3AHHOIO ¢ 6€TOHOM;

- 3HaA4YeHMs] U3MEPSIEMbIX XapakTEepUCTUK Ans  Kaxgoro obpasua Aans
NCNbITAHUNA;

- 3HAYEHMS XapaKTEPUCTUK Kaxaoro obpasua and UcnbiTaHui, NosTlydeHHbIe Npu
obpaboTke pesynbTaTtoB UCNbITaHUS;

- CpeAHne 3Ha4YEHNsT XapakTEPUCTUK U pesyrbTaTbl CTaTUCTUYECKOM 00paboTku
NOMYyYeHHbIX AaHHbIX;

- BUA paspyLLeHus, guarpaMmma "HanpsKeHue cuensneHns - npockanb3bisaHune'
Ans Kaxgoro obpasuya;

- CBeeHns o cneumanmcTax, NPoBoAMBLLMX UCMNbITAHNUSA, N NX NOAMUCHIA.

7 MeTop onpepeneHusa KkoadpdpuumeHTa



NMHENHOro TenJsI0BOro pacluupeHns u
TemnepaTtypbl CTeKNoBaHUA

7.1 ObnactbL NnpuMeHeHUA

HacTtosumin meton ycTaHaBnuBaeT MeToAbl onpeneneHns KoaddpuumeHTta
FIMHENHOrO TEMSIOBOr0 pacLUMpeHnst U TemnepaTtypbl CTEK0BaHWS, MCNOSb3ys
TepMmomexaHudecknn aHanma (TMA) n TepmognnaTomeTputo.

[MpumedaHne - KoapdpunumeHT NMHENHOrO TEMSIOBOMO pacLUMpeHnst MOXeT OblTb
N3MEPEH C WCMOSfb30BaHMEM pasfMYyHOro obopynoBaHUS TepMogUaTOMETPUN.
Hactoawmin ctaHgapT npegycmatpuBaeT obopyaoBaHme UckouuTensHo ans TMA.

7.2 CywHOCTbL MeTOAa

N3meHeHne pasmepa wucnbiTyemMoro obpasua C nomoLpo obopyaoBaHUA
TepMomexaHudeckoro aHanmsa (TMA) onpefenstoT Kak (PyHKUMIO Temnepartypsbl,
nonydasa npu atom TMA-KpMBYIO, M3 KOTOpPOM onpenendtoT KoadduumeHT
FNIMHEMHOrOo TEMNsoBOro pacLUMpeHus.

7.3 AnnapaTtypa u matepuanbl

7.3.1 TemnepaTypHoO-nporpaMmupyemMyto nedyb C paboyen  KaMepown,
obecneymBaoLLEN:

- NpoBeAeHNe UCMbITaHUA NPU MNOCTOSTHHOM HarpeBaHUM UNN OXNaXadeHun co
ckopoctbto oT 1 K/mMuH go 20 K/MMH unm npu NOCTOSIHHOM TemnepaType B
AvanasoHe Temnepatyp ot 123 K (muHyc 150 °C) go 773 K (500 °C);

- nogaepxaHve TemnepaTypbl C TOHHOCTbIO 12 K;

- perynMpoBaHune Temnepartypbl B npeagernax He 6onee 0,5 K;

- nogaepxaHue KoHTponmpyemon atmocdepsl B cootBeTcTBumn ¢ FTOCT 12423;

- 061yB NOTOKOM rasa.

7.3.2 [JaTunk nepemMelLieHnin ¢ npeaenom obHapyxeHusi He 6onee 10-1 mkwm.

7.3.3 NlameputernbHbI 30H: CTEpXeHb C npodwmsieM, COOTBETCTBYHOLLMM TUMy
N3MEPEHNN, N3 Martepmana C HU3KMM KO3IMLMEHTOM TEMSIOBOro pacLUMpeEHns,
HanpMMmep AMOKCUOa KPeMHUS, MEXaHUYECKN CBA3aHHbIN C 4aTYMKOM, OOMH KOHeL,
N3MEPUTESIBHOINO 30HA4A HAXOAUTCS B KOHTAKTE C UCMbITYeMbIM 06 pa3LIoM.

YCTPOMCTBO OOSPKHO MpeaycmaTpuBaTh cpefcTtBa Ofs KOMMEeHcauum macchbl
AaTyuvka unm TapmpoBaHue.

7.3.4 YCTPONCTBO NPUITOXXEHNA HArpy3Ku, CXMMAIOLLEN U pacTAarvBaroLLENn.

7.3.5 YCTPOMUCTBO OXNaXOEeHUsA, UCMOomb3yoLee XUOKUA a3oT, LUPKYIMPYOLWMNA
XnagareHT, neg WM UMPKYNMPYOLWY0 Body WM cnocobHoe noggepuvBaTthb
CTabunbHY 1 BOCNPOU3BOAMMYIO TEMMepaTypy.
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7.3.6 YCTpOMUCTBO A5 Nogaym MHEPTHOIO UITM OKUCHISIOLLIErO ra3a Co CKOPOCTbIO
ot 10 go 100 mn/MuH.

7.3.7 CyrHanopermcTpupytoLee n/unm sanucblBaroLLee obopyaoBaHuve.

7.3.8 MukpomeTpbl U TONWUHOMETPbI.
[MpumeyaHus

1 N3amepeHus Ha obpasuax, M3roTOBMEHHbIX U3 MIEHKN UM BONOKHA, MPOBOAAT
B pPEXMME PacTsKeHMs.

2 PexkomeHayeTcs ucnonb3oBaTb aTMocdepy Cyxoro BO3gyxa WM MHEPTHOro
rasa, unv asora.

7.4 OGpa3uybl ANs UCnbITaHUN

O6pasel oNs ncnblTaHUA OSPKEH MMEeTb AnMHy oT 5 ao 10 mm. [JonyckaeTcs
MCNOfb30BaHNMe 00pasuoB ApYrMX pa3sMepoB B COOTBETCTBUM C WHCTPYKLMEN
N3roTOBUTENS annapaTypbl, YTO CcrieayeT ykasaTb B NPOTOKOME UcnbiTaHuA. Topubl
ncnblTyemMoro obpasua AormkHbl OblTb  MapannenbHbl Mexay cobown. [epepn
NCMbITAHNEM PEKOMEHAOYETCA OTMETUTb OpUEHTauuo obpasua Mo OTHOLLEHUIO K
HanpasneHnto 06paboTku (nonepeyHoe, NPOAOSIbHOE UK Apyroe).

Ecrnv B HOpMaTBHOM OKYMEHTE UIM TEXHUYECKon AokymeHTauum Ha AKTT HeT
APYrnx yKasaHun, UCMbITbIBaOT HE MeHee Tpex 06 pas3LioB.

[MpumeyaHus

1 [Ona yCTpaHeHUs1 OCTaTOYHbIX HaMNPsSKeHW, BO3HUKLWIMX B rpouecce
N3roToBneHns 00pa3LoB, pPeKOMeHAyeTCs nepen UCMbITaHMeM  MpPOBECTU
TepmoobpaboTKy o06pasuoB: Kaxabln obpasel, npeaBapuUTesNibHO HarpeTb B
WHTepBane  Temneparyp, HayMHass  OT  MUHUMArNbHOW  TemnepaTypbl
(npubnuaunTensHo Ha 50 °C HWxe TemnepaTypbl CTEKII0BaHUSA) 0O MaKCUMaribHOW
Temnepatypbl (NpubnuauntenbHo Ha 50 °C Bbile TemnepaTypbl CTeKroBaHUS),
BblaepxaTb obpasey npy MakCcMMarnbHOW Temrepatype B TeveHue S5 MuH, 3aTem
oxflaguTb obpasey 00 MUHMMaNbHOW TemrepaTypbl CO CKOPOCTbIO, NMPU KOTOPOW
ByneT npoBoAUTLCS UCMNbITaHKE.

2 CnegyeT MMeTb B BUAOY, YTO HarpeBaHue obpasua A0 TemnepaTtypbl Bbille
Temnepatypbl cTeknoBaHus 6onee 4yem Ha 50 °C MOXET NPMBECTU K U3MEHEHUIO
OpWEeHTaLMM MOSEKYn UMM CTPYKTYpbl obpasua, YTO MOXET U3MEHUTb 3HaYeHue
KoaddmuMeHTa NMMHENHOIO TEMMOBOIro PacLUMPEHUST B HEKOTOPbIX HarnpaBrieHWsIX.



7.5 MNopsaaok npoBeAeHUs1 UCMNbITaHUN

YcTaHaBnMBalT  HEHarpyXeHHbI  U3MepUTErNbHbIN  30HO, Ha  BEPXHIOK
NoBEpPXHOCTb oObpasua. [lpuknagbiBaldT K U3MEpPUTENbHOMY 30HAY Harpysky.
Pekomengyemas Harpyska gorpkHa cosgatb gasrnexuve (4,0+0,1) klMa. Mpu ycrnosum
YTO BIMSIHWE HArpy3knm Ha U3MepsieMbl MoKasaTeflb HEBENWKO, MOryT OblTb
NCMOSb30BaHbl 4pYyrMe HarpysKku.

[Mpn ncnbiTaHMM 0B0pasLoB, U3rOTOBMEHHbLIX U3 MIEHKW, BOSIOKHA UM MSITKOro
MaTepuarna, npoBOLAT OnpedesieHne B pexuMme pacTshKeHUa C 3axBaToMm obeunx
CTOpOH obpasua.

YcTaHaBnNMBalOT MOCTOSAHHbINM MNOTOK ra3a co ckopocTbto oT 50 go 100 mn/mMuH.
PekomeHayeTcsa ncnonb3oBaTb CyxOu BO3AYX.

HarpeatoT obpaseL, co cKoOpocTbto He 6onee 5 °C/MUH.

3anucbiBatoT TMA-kpuByto Ans obpasua Ans UcnbiTaHuA  (3aBMCUMOCTb
N3MEHEHNA ASMHbI UCNbITYeMOoro obpasua oT TeMmnepaTypbl).

[MpumedaHne - PekomeHayeTcs ucnblTaTtb 00pasubl C pasfiMyHON OpueHTaumen
MO OTHOLLUEHUIO K HanpaBneHno TepMmoobpaboTku.

[Mpn Tex xe ycnosuax 3anucatb TMA-KpuByO AOnA 3TanoHHOro obpasua ¢
N3BECTHBIM CpeaHUM KOI(PMUNEHTOM JIMHEMHOINO TEMSIOBOMO pPacLUMpPeHna u
ANMHOW, paBHOW ANMHE obpa3sua anst UCnbiTaHUN.

[Mpumedanne - MKWcnonb3oBaHve ob6opynoBaHus, KoTopoe obecnednBaeT
N3MepPEeHNe pasHOCTU OJSIMH UCNbITYEMOro M 3TarloHHOro 06pasLoB, HE ABNSETCS
obsa3aTenbHbIM.

7.6 ObpaboTKka pe3ynbTaToB UCMbITAaHUN

7.6.1 KoacbdmumeHT nmHenHoro TennoBoro pacumpenus ¢, K-1 (°C-1) npnu
TemnepaTtype T onpegenstoT, ucnonbdys TMA-kpusyto (cMm. pucyHok 7.1), no
doopmyrie

= (7.1)

roe L - AnvHa obpasua ans ucnbiTaHus npym temnepartype T, MKM;
T - Temnepatypa ucnbeltanus, K (°C);

Ly - prvHa o6pasua ons ucnbitanusa npy Temnepatype 23 °C, MKM.

PucyHok 7.1 - OnpepgeneHue KkoadpdpuumeHTa NIMHEUHOroO
TEensIoBOro pacwumpeHus



Onuka L, mem

(dLIdT),

(dL/dT),

il
Temnepatypa T, K

PucyHok 7.1 - OnpegeneHne KoagduumeHTa MHENHOro TENoBOro pacLUMpeHns

7.6.2 BbluncneHve o npoBoaaT ¢ TodHocTbio Ao 10-7 K-1 (°C-1) otmenbHo
ONA KaXOoro McnbiTyeMoro obGpasua. 3a pesynstaT WCMbITaHUs MNpPUHMMAOT
cpeaHee apudMETMYECKOEe 3HAYEeHU ¢t AN OTAerNbHbIX 06pa3L 0B, OKPYrNeHHoe

oo 1-10-8 K-1 (°C-1).
B cnyyae nposBneHuss ctekrnoBaHust obpasua gns UCMbITaHUS BbIYUCTIAIOT
KO3 (pMUMEHT NIMHENHOIO TEMNSIOBOrO pacLUMpPEHUst 40 M NOCTie CTEKITOBAHWS.

7.6.3 OnpepeneHue cpeaHero kKoadcpuumeHTa fMHEMHOro TensioBOro
pacwupeHun T (cxema A - onpeperneHune 6e3 3taroHHoro oopasua)

7.6.3.1 CpeaHuit KoadhdpmUMEHT NMMHEHOro TennoBoro pacmpenns @, K-1 (°C

), B YCTaHOBINEHHOM MWHTepBarie Temneparyp 7] v 75 onpepensior, UCMonb3ys
TMA-KprBYIO (CM. PUCYHOK 7.2), No chopmyrie

oy Bl H
g

T E, (7.2)



roe AL - U3MEHeHWe ANMHbI MUCMbITyeMoro obpasua B rpaHuuax MHTepBana
Temnepartyp, MKM;

AT =75 =7 - npupaweHve Temnepatypsbl ot 7 K 75, K (°C);

Ly - prvHa o6pasua ons ucnbitanus npy Temnepatype 23 °C, MKM.

PucyHok 7.2 - OnpegeneHue cpenHero KoadgpdpuumeHTa
JINHENHOrO TensI0BOro pacLumpeHus

Hrwsa L, MEmM
A

AL

|t

AT

=
Temneparypa I, K

PucyHok 7.2 - OnpepneneHve cpegHero KoadpuumeHta nmMHErMHoro TensioBoro
pacLumpeHnsa

7.6.3.2 BblbupatloT aBe TemMnepaTypbl U BbIYUCAT 47 .

7.6.3.3 OnpepnensioT COOTBETCTBYKOLUEE MW3MEHeHME [ONMHbl obpasua Aand
ncnoitaHna AZ , ucnone3ya TMA-kpuByto.

7.6.3.4 BbluMcnalT 3HadeHWe T ONs Kakgoro ucnblTyemoro obpasua c

To4YHocTbto oo 1-10-7 K-1 (°C-1).

7.6.3.5 BbluncnawT cpenHee apudmeTndeckoe 3HayvyeHun T ONd OTAerbHbIX

obpasuoB, okpyrnme ero go 1-10-6 K-1 (°C-1).

B cnyyae nposBneHuss ctekrnoBaHust obpasua gns UCMbITaHUS BbIYUCTIAIOT
cpegHn  KOOAMUMEHT JIMHEMHOrO TEMNSOBOro pacluMpeHusi OO0 U nocre
CTEKNoBaHuA.

7.6.4 OnpepeneHue cpeaHero kKoadcpuunmeHTa fIMHEMHOro TensioBOro
pacwupeHun T (cxema b - onpeaeneHue ¢ 3TanoOHHbIM 06pa3LOM)



7.6.4.1 CpegHuit KoadhdpmUMEHT NMMHEHOIO TennoBoro pacwmperns @, K-1 (°C
~1) B ycTaHOBREHHOM MHTepBarne Temnepatyp 73 1 73 onpenenstoT no gopmyrne

Al ~Algy

3= . 7.3
T TR 79

roe ﬂﬂ@m - U3MeHeHne AnMnHbl obpasua Ans uUcnbiTaHWs B rpaHuLLax MHTepBana
Temnepartyp, MKM;

Alper - u3MeHeHVe AMMHbI 3TaroHHOro ofpasua B rpaHuuax MHTepBsana
Temnepartyp, MKM;

Ly - prvHa o6pasua ons ucnbitanus npy Temnepatype 23 °C, MKM;
75 - BepxHAsd rpaHvua uHtepsana Temnepartyp, K (°C);

7] - HWKHAA rpaHMua nHTepsana temnepatyp, K (°C);

ﬁqu - BbIMMCINIEHHOE 3HayeHune cpegHero KoaddmumeHTa JIMHENHOrO

TENMOBOro pacLLMPEHNst 3TanoHHOro obpasLa B MHTepBarne Temnepatyp, K-1 (°C-1

)

7.6.4.2 BbluMcnAOT 3HaYeHe T Ona Kaxaoro obpasia ¢ ToMHOCTbio Ao 1-10-7
K-1 (°C-1). BbluncnsioT cpeaHee apudMeTnyeckoe 3HaYeHun & AN oTAernbHbIX

obpasuoB, okpyrnme ero go 1-10-% K-1 (°C-1).

B cnyyae nposBneHuss cTtekrnoBaHust obpasua gns UCMbITaHUS BbIYUCTIAIOT
cpegHn  KOIAMUMEHT JIMHEMHOrO TEMSOBOro pacluMpeHust OO0 U nocre
CTEeKnoBaHu4.

[MpumeyaHus

1 B kayecTBe aTanoHHoro obpasua pekoMeHOyeTca MCNosb3oBaTh KBapL, Miu
anroMUHUNA.

2 Ecrm ncnonb3yoT npubopbl, obecneynBarolMe N3MepeHne pasHOCTU OSMH

obpasla Ana UCNbITaHNs U 3TaroHHoro obpasua, To ﬂﬂ@m - 3TO Pa3HOCTb AJNH

o6pa3sua Anis UCMbITaHUs M 3TanoHHoro o6pasyua, a Liref paBHO Hymo. Ly norkHa
OblTb OANHaKOBOM A58 obpasLa AN UCMbITaHUS U 3TanoHHOro obpasLa.

7.6.5 Temnepartypa cTeKroBaHus



7.6.5.1 TemnepaTypy CTEeKNOBaHNA ONpPeaeniainT Kak TOYKy nepeceyeHus
kacatenbHbIX K TMA-KpUBOM 40 U NOCIe CTEKSOBaHUA (CM. pUCYHOK 7.3).
[MpumedaHne - DKCTpanonMpoBaHHas HadarnbHasi Temnepatypa CTeKroBaHUA

T;ig N 9KCTPanosMpoBaHHasi KOHEYHasi Temnepatypa CTeKroBaHWUA T;fg MoryT
O6bITb onpegeneHol M3 auddepeHumansHon TMA (O TMA)-KpUBOM Kak TOYKM
nepeceyYeHnsa KacaTefnbHOM K Tovke usrmba C a3KcTpanonupoBaHHOM 6Gas3oBou
NIMHWEN nepeq CTEKNOBaHMEM U C 3KCTpanonMpoBaHHOW Ga3oBOW NMHMEW Mocre
CTEKNoBaHNA COOTBETCTBEHHO. Pa3mep obnactu cTeknoBaHnsa onpegensercs Kak

T;fg - T;:!'g .

PucyHok 7.3 - OnpepneneHue TeMnepaTypbl CTEKIIOBaHUSA
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PucyHok 7.3 - OnpegeneHne TemnepaTypbl CTEKIIOBaHUA

7.6.5.2 AndpdpepeHumanbHbii KOULMEHT NTIMHEWHOIO TEMJIOBOIO pacLuMpeHus

a, K-1 (°C-1) gna moboro u3 Tpex pasmepoB o6pasua npu MNOBbILLEHUN
TemnepaTypbl 1 Npy NOCTOSAHHOM AaBNEHUM, onpeaensaoT no dopmyre

@), 1 (dLid), 1
.= . = .
@), Ly (@Tidn), I

(7.4)



roe L - pasmep obpasua Ans ucnblTaHus npu temnepatype T° no ocu n3mMepeHuns,
MM;

&L - n3MeHeHne pasmepa obpasua 3a Bpemsi « npu NOCTOSHHOM AaBfieHnn 2

dT - N3MeHeHve TemnepaTypbl 3a Bpems @/ npy NOCTOSAHHOM OaBneHun 2

Ly - pasmep obGpasua ons ucnbiTaHus npu TemnepaTtype 23 °C no ocu
N3MEPEHUS, MM.

7.6.6 YcpeaHeHHas Temnepartypa

BblumcnaoT ycpeaHeHHyo TemnepaTtypy ¢ TodHocTbio 4o £0,1 °C ons kaxgoro
obpasua, 3aTeM BbIYUCIIAOT cpefHee 3TUX 3HAYEHUA N OKPYrNSAT OO LEernoro
yucna:

3+
fyep == (7.5)

rae 7, 75 - HKHAS 1 BEPXHAS rpaHyLbl uHTepsana Temnepartyp, K (°C).

[pymeyaHue - 3ameHas B popmynax (7.3) v (7.4) 3HadeHne annHbl obpasua Ha
ero o6bem, nosnyvatoT anddepeHumanbHbIn U cpegHUn Ko3MUNEHTBI 06 EMHOTIO
TENsI0BOro pacLUMpeHUst COOTBETCTBEHHO.

7.7 NMpoToKon UcnbiTaHUM

[MpoTOKON NCNbITAHWIN OOSPKEH BKIIOYATL B CE0S:

- cBegeHnsa 06 obpasuax, NnpMBeaeHHbIE B akTe oTbopa 06pa3sLoB;

- HAMEHOBaHWe opraHM3aLnn, NPOBOAUBLLEN UCTbITAHUE;

- faTy NpoBeaEeHNsT UCMNbITaHUN;

- cBeeHna 06 ycrnoBusax, Npun KOTOPbIX NPOBEAEHbI UCMbITaHUS;

- T1N ucnosnb3yemoro obopynosanuns TMA,;

- hopmy 1 pasmepbl UISMEPUTESNBHOIO 30HA3;

- MaTepuarbl, UICNorb3yemMble A5 KarnmbpoBKK U MOSyYeHHble 3Ha4YEHWS;

- YCIIOBUSI MPOBELEHMS UCMbITAaHUN (CKOPOCTb HarpeBa; MCMoSb3yeMbl ras;
CKOpPOCTb MNOTOKa rasa; TemnepaTtypa M BpemMs TepMoobpaboTku, uHTepBars
TemnepaTyp, B KOTOPOM MU3MEPSASCA CpeaHUn KOSMLMEHT NIMHENHOrO TEMnsioBOro
pacLuMpeHns; ycpegHeHHas TemnepaTypa);

- faHHble 06 ncnonb3yemMom 3TarioHHOM obpasLe;

- 3HAYEHUS U3MEPSIEMbIX XapaKTEPUCTUK AN Kaxaoro obpasua;

- 3Ha4YeHns onpeaendemMblX XapakTEPUCTMK Kaxaoro obpasua, nosly4eHHble npu
obpaboTke pesynbTaToB UCNbITaHUS;

- CpefHve 3HavYeHns, CTaHa4apTHOE OTKIOHEHNE onpeaenaeMblX XapakTepUCcTmK
N pesynbTaTbl CTaTUCTUYECKON 06PaboTKN NOMYYEHHbIX AaHHbIX;

- CBeeHuna o creumnanncTax, NpoOBOAMBLLNX UCMbITAHUS, U UX NOLMNCMK.

8 MeTop onpeneneHnsa KanunnsipHoun



NOPUCTOCTH

8.1 O6nact npumMmeHeHus

MeTog wCNblITaHUM YyCTaHaBfMBaeT TpPeboBaHUA OLEHKM  KanumnspHOro
NPOHWKaHUA B npogoribHoM HanpaesneHun ana AKI. B oTHoweHun passutnd
NPOHMKAHUA CYLLECTBYIOT TPWU ornpeneneHHbIX MexaHn3ma, B KOHKPETHbI MOMEHT
BPEMEHN MOXeT cobnogatbcs obon u3 Tpex wunm Bce TpU MexaHusma
ofHOBpeEMeHHO. PesynbraTbl UCMAbITAHUA Ha MPOHMKaHME 3aBUCAT OT Tuna u
pasmepa obpasua, Tvna MNPOHUKAKOLWEro BeELLUEeCTBa, BPEMEHM BbIOEPXKW, €ro
BA3KOCTU W T.4. MeTon wucnblTaHW NpeAHasHadeH Ofs OUEHKU LEeNnoCTHOCTU
ctepxHa AKTT.

[MpumedaHne - B nonepeyHomMm ceyeHun obpasua MoryT 6biTb OBHapyXeHbl
paccrioeHns, NpoAosibHble HenpepbiBHbIE MYCTOTbl WM MOMYT MNPUCYTCTBOBATb
nosble BOSIOKHA, WNN Xe HabnogaTbCs BCe YyKasaHHble aedekTbl. Crny4vanHbiM
obpasom ynomsiHyTble [OedeKTbl BO3MOXHO YCTaHOBUTb B XOA4e [aHHOro
NCMbITaHWs, HO, Kak NpaBunno, TpebyeTcs NPoOBECTN AONOSTHUTESNBbHbLIE UCMbITaHKS.

8.2 CywHocTL MeTOAa

[MpoOonbHYKD NOPUCTOCTb ONpeaenstoT nytem ycTtaHoBku obpasua AKI Ha
TOpeL, U HaHECEHNSI MPOHMKAIOLLEN XUOKOCTU C KpacUTENeM Ha yKa3aHHYyHo rmyouHy
MaTtepvana, rnpu 3TOM BbINOSIHAIOT KOHTPOSb MPOHUKAHWUA, KOTOPOEe (PUKCUPYIOT B
BuAe NATEH UM TOYEK, OTOBpaXkaeMblX Ha NMPOTUBOMOSIOXHOM CYXOM MOBEPXHOCTH.

[lencTBrMe NpoOHMKaAHUA MO BCen AnuvHe obpasua NpoucxoauT Mo NPUYUHE
KanumnsapHoro adpdpekta  MNPOHUKAKOLWEN XMOKOCTW, KOTopas OBWXKETCA Mo
OTKpbITbIM KaHanam AKI1 B Buae HenpepbiBHbIE MYCTOTbl, TPELWMHbI U MOSIOCTU
MEeXOy BOJSIOKOH UM Yyepes BCe Tpu yKa3aHHbIX Buaa gedekTa.

8.3 Annapatypa v matepuanbl

[na ncneliTaHin UCNOMb3YHT cregyowme obopyaoBaHme U Matepumarnsi:

- MPOHMKaIOLLAs XNOKOCTb C KpacuTenem (Hanpumep, pykCuH);

- yNbTPagmoseToBbIM UCTOYHUK CBETA, €CNN UCNonb3yeTcs donyopecueHTHad
NpOHMKaOLLAs XNOKOCTb;

- Kamepa onst u3ydeHus doryopecueHTHbIX NATEH Ha obpasuax;

- BbITS)KKA 419 YCTPaHEeHNs pasgpakeHusi OT NapoB NPOHMKAOLLEN XNUOKOCTY;

- CTEKNdHHasi €eMKOCTb ASfid MpOHMKaKLWen XMOKocTn. PekomeHayetcs
MOMECTUTb B €EMKOCTb TOHKMKW, ryb4yaTbln MaTtepuar, Ha KOTOPOM MOXHO
pa3MecTuTb obpasLbl;

- ceKkyHaomep wunm gpyrom npubop Ans M3MEpPEHUst NPOOOSPKUTENbHOCTU
NCMbITaHWS;

- YBENMYUTENbHOE CTEKMNo [Afs BbIABNEHUS MeNKuX  riyopecLeHTHbIX
NSATHbBILLEK UMM TOYEK Ha NMOBEPXHOCTU 06pas3LIoB.

8.4 O6pa3ubl 4NA NcnbITaHUA



8.4.1 O6pasubl 4NA UCNbITAHUA U3roTOBASKOT ANMHON 25,4 MM B KONMYECTBE HE
MeHee 3 LUT. Ha Kaxkgyto cepuio.

8.4.2 Ha obpa3suax onpeaensaioT MecTa Anst UCMbITaHUN, KOTOPble OO0SPKHbI ObIThb
pacnonoXeHbl B Crly4anHOM nopsiake BAOMb JIMHUM UCMNbITYEMOrO CTEPXHS.

8.4.3 Topubl 06pa3LoB JOIMKHBbI UMETL POBHYIO MMAaAKYH MOBEPXHOCTb.
8.5 NMNpoBeageHne UcnbITaHUN

8.5.1 [llpoBogAaT npegBapuTenbHbln nogorpes B TedyeHne 15 MuH B
COOTBETCTBUN C pEKOMEHJaLUAMN N3roTOBUTENS.

8.5.2 PasmeluatoT TOHKMIA, rybyaThbii MaTepuan Ha OHO cocyaa ans dmkcauum
06pasL0oB, paBHOMEPHOIO YBNAXHEHUSA HIDKHEN NOBEPXHOCTN Oobpasua U CHMKEHUS
BOBJIeYEHNHA BO3yXa.

8.5.3 HanuBawT Tpebyemoe KOMMYECTBO KpacuTens B COCyd W NorpyxatoT
obpasubl Ha rMyduHy 3,2 MM, YCTaAHOBIIEHHYIO 3apaHee, Npu 3ToM obpasubl
OOSPKHbI HAXOAUTLCA Ha ry64YaTomMm matepuarne.

8.5.4 YctaHaBnmBalwT Bce oObpasubl Ha TOpeEl, HAHOCAT MNPOHUKAIOLLYHO
XUOKOCTb 00 MMybuHbl, ykasaHHoOM B 8.5.3 M 3admKCcupyloT Havano BpemMeHu
HaxXOXOEeHNs MNPOHMKAIOLLEN XUOKOCTUM Kaxgoro obpasua, ecrnv O4HOBPEMEHHO
NCNbITbIBAOT MeHee LwecTn obpasyos. [JonyckaeTcs cuyuTaTb, YTO BCe obOpasubl
6ol 06paboTaHbl NPOHMKAKOLWEN >XUOKOCTbKO 3a oguH pas. [lpu ycnosum
ncnolTaHnss 6Gonee wectn obpasyoB cobnogaoT uHTepBan 30 ¢ mexgy
HaHeCeHWeM NMPOHUKaKLLEN XNOKOCTMW.

8.5.5 lMorpyxatoT obpasubl Takum 00pas3omM, YTOObl UX HUKHAS MOBEPXHOCTb
conpukacanacb C Kpacuternem nog npsMbIM YoM K OnopHon rybke. [Ond
ONTUMAaribHOMO HaHECEHWs] MPOHMKAIOLEN XWMOKOCTU Ha MNOBEPXHOCTb obpasua
crierka HagaBfMBalOT Ha BEPXHIOK MOBEPXHOCTbL Obpasua, Ans Toro 4YToObl
obecneynTb 4OCTAaTOYHOE npuneraHve.

8.5.6 DuKCHpYIOT BpeM4, 3a KOTOPOE NPOSBISETCA NnepBasd ToYKa.

8.5.7 lpon3BoaAaT pacyeT vucsia NPocTynarLWwmX Ha NOBEPXHOCTb TOYEK rnocrie
BbIAEPXKN B NPOHUKAIOLWEN XMOKOCTU B TedeHne 30 MUH.

8.5.8 dukcumpyoT obuiee YMCo ToYEK MPOHMKAHUS NN NATHUCTBIX NPOSABIIEHUN
Ans Bcex ob6pasuoB nocre norpyeHus B tedeHne 30 MyH.

8.59 Ecrm Ha oTOoenbHOM KOHKPETHO B3SATOM ob6pasue 4YMCNo TO4YeK WU
NATHACTbIE MPOSBIEHNS MNPOSIBUNIMCb KakK OOHO Uenoe, TO WUCNbITaHue
OCTaHaBNMBAOT M MPOBOASAT MCMNbITaHME Ha ApyroMm obpasue, B3ATOM U3 TOM Xe
napTun.



8.6 NMNpoTokon ncnbiTaHUM
[MPOTOKOSM NUCMbITaHWIA OSPKEH BKIOYaTb B Cebs:

- cBegeHnsa 06 obpasuax, npMBeaeHHbIE B akTe oTbopa 06pa3sLoB;

- HAMMEHOBaHME OpraHM3auuu, NPOBOAUBLLEN UCMNbITAHUE;

- faTy NpoBeaeHNsT UCMNbITaHUN;

- cBeeHna 06 ycrnoBusax, Npu KOTOPbIX NPOBEAEHbI UCMbITaHUS;

- BpEMSI 0O MOMEHTA MpPOsIBfIEHMs] MEPBOM TOYKM KpacuTena Ans Kaxooro
obpasua;

- YUCIIO NPOHUKaHWK AN Kaxagoro obpasua;

- cpeaHee 3Ha4vyeHne no pesynbTaTtaMm NPOHUKaHUA ANs Kaxaoro obpasuya;

- CBeeHns o cneumanmcTax, NPoBoAMBLLMX UCNbITAHNUSA, N NX NOAMUCHI.
OIEKTPOHHbBIN TEKCT LOKYMEHTa
nogrotosneH AO "Kogekc" n ceepeH no:
odomumanbHoe nsgaHue
M.: CtangapTtmHdgopm, 2014
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