OENEPANIBHOE AFEHTCTBO

MO TEXHNYECKOMY PEIYJIMPOBAHUIO 1 METPOJIOT N

. TOCTP
HALVOHANbHBIN
CTAHOAPT 56683.
POCCUNCKOWN 2015

PELEPALUU

KOMMNO3UTbI NMONTMMEPHbBIE

O603HayeHVe Hanpas/eHNA apMUPOBaHUS

N3paHve oguumansbHoe

MockBa
CraHgapTuHdhOpm
2016


https://meganorm.ru/Index2/1/4293844/4293844636.htm

FOCT P 56683-2015
MNpeancnosune

1MNOArOTOBJ/IEH O6beanHeHnem topuauyeckux nuy,  «Cow3  Npov3BOAUTENE  KOMMNO3UTOB»
COBMECTHO € OTKpbITbIM  akUMOHepHbIM  ob6wecTBoM «HMNO  Cteknonnactuk» 1 ABTOHOMHOU
HeKkoMMepyeckoli opraHm3aumeli «LleHTp HopMUpoBaHWA, cTaHJapTU3aLUM U Knaccumkaumm KOMno3nToB»,
Ha OCHOBE COOCTBEHHOrO MnepeBOAa Ha PYCCKWM A3bIK yKasaHHOro B MyHKTe 4 cTaHgapTa, KOTOpbli
BbINONHEH TK 497 «KOMMNO3UTbI, KOHCTPYKUUW U U3LENNSA U3 HUX»

2BHECEH TexHuyeckum KomuteToM Mo craHgaptusaumm TK 497 «KomnosuTbl, KOHCTPYKUUW U
N3[enna U3 HUX»

3YTBEP)XXOEH W BBEAEH B ,EI,EI7ICTBI/IE Mpukasom ®depepanbHOro areHTCTBa MO TEXHUYECKOMY
perynvpoBaHuio 1 metponorum ot 30 okTabpsa 2015 r. Ne 1682-cT

4 HacTosilymii ctaHfapT siBNsieTcss MOANMLMPOBAHHLIM MO OTHOLWEHUO K cTaHaapTy ASTM D 6507-
11 «CraHfapTHble MNpakTUYecKne ykasaHus K KofJam Harpas/ieHUss BOJIOKOHHOTO apMupoBaHus Ans
KOMNO3uUTHbIX MaTepuano» (ASTM D 6507-11 «Standard Practice for Fiber Reinforcement Orientation
Codes for Composite Materials») nytem W3MeHeHUA COAEpPXaHUsA OTAENbHbIX CTPYKTYPHbIX 3/1EMEHTOB,
KOTOpble BblAeNeHbl BePTUKaIbHON IMHNEN, PacnO/IOXEHHON Ha NOMSAX 3TOro TekcTa. OpUrMHaNbHBIA TeKCT
3TUX CTPYKTYPHbIX 3/1EMEHTOB NPUMEHEHHOro ctaHgapTa ASTM npusefeH B AONO/HUTENBHOM MPUNOXEHUN
OA. OTgenbHble CTPYKTYpHble 3/1eMeHTbl U3MEHEeHbl AN yyeTa ocobeHHocTell obbekTa w/unu acnekra
cTaHgapTu3aummn, KoTopble XapakTepHbl 4719 HaLMOHa/IbHOWM cTaHAapTu3aummn Poccuiickoi deaepauun.

B HacTosiWumiA cTaH4apT He BKIYeHb! pasaen 4, ccbiikn Ha ASTM D3518/D3518M, ASTM E1309. 1SO
1268-1. MIL-HDBK-17-2F npumeHeHHoro ctaHgapta ASTM, koTopble HelesecoobpasHo MPYMEHATb B
pOCCUWIiCKO/ HauWOHaNbHOW CTaH4apTU3auMnM B CBA3M C TeM, 4YTO OHW WMEKT pPeKoMeHAATeSNbHbIN,
NOSACHAIOLLMIA UM CNPaBOYHBIA XapakTep.

YKkasaHHbIi pasfen, He BK/IYEHHbI B OCHOBHYH 4YacTb HacTosWero craHgapTa, npvBefeH B
[,0MONHUTENTIbHOM MpuUnoxeHun Ab.

B HacTosuwem cTaHfapTe BMECTO CCbIJIOYHbIX MeXAYHapoAHbIX CTaH4apTOB WCMO/b30BaHbI
COOTBETCTBYHOLLNE MEXIOCYAapCTBEHHbIE CTaHAaPThI.

CpaBHeHWe CTPYKTYpbl HaCTOSLLEro cTaHgapTa Co CTPYKTYpoi yka3aHHoro crtaHgapta ASTM
npvBefieHo B AOMOIHUTENIbLHOM NPUIoXeHun 1B

5 BBE/JEH BMNEPBbIE

MpaBuna npMMeHeHMa HacTOALWEero craHgapTa ycTaHoBneHsl B TOCT P 1.0-2012 (pasgen 8).
MHdopmauns 06 n3meHeHnAX K HacTosLLEeMy CTaHgapTy nybavkyeTcsa B eXerogHom (Mo COCTOSHUIO Ha
1AHBaps TekyLlero roga) MHhopMaLMOHHOM yKka3aTene «HaumoHasibHble cTaHgapThl», a othuLmanbHbIl
TEeKCT W3MEHeHWA W MONpPaBOK - B E€XeMEeCAYHOM WHMOPMaUNOHHOM yKasaTene «HauvoHanbHble
cTaHgapTbi». B cnyvyae nepecmoTpa (3aMeHbl) uWAM  OTMEHbl HacTOAWEro cTaHgapTa
CoOTBeTCTBYWLee yBeAoMneHne OyaeT onyb6AnkoBaHO B 6GAnKaillemM BbIMYCKE eXeMeCAYHOro
MH(OpPMaLUMOHHOFO YykasaTensa «HauuoHanbHble cTaHgapTbi». CooTBeTCcTBYyWas wuHdopMaums,
yBe[JOM/IeHNe N TeKCTbl pasriewanTcs Takke B MH(popMaLMOHHOM cucTeme o6Lero nofb3oBaHnsa - Ha
ochuumansHom cainTe defepasbHOro areHTCTBa MO TEXHWYECKOMY pPerynMpoBaHuio U MeTposiornm B
ceTun NHTepHeT (Www.gost.ru)

© CtaHgapTuHdopm. 2016

HaCTOﬂLLI'I/m CTaHAapT He MOXeT 6bITb MOIHOCTBLID WAW YACTUYHO BOCnpousBedeH, TUPaXMNpoBaH U
pacnpocTtpaHeH B Ka4decTBe OCbI/ILI,VIa/'IbHOFO n3pgaHnA 6e3 paspelwleHns denepanbHOrO areHTcTea no
TeXHUYeCKOMY perynnpoBaHuUio n MeTposiornm
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HALULWOHANBbHBLIMN CTAHOLAPT POCCUMNCKOWM OSELEPALUMU
KOMMO3UTbl MOIMMEPHbIE
O603HauyeHne HanpaB/ieHUli apMUpoBaHus

Polymer composites. Designation of directions of reinforcement

Jata BBefeHus — 2017—01—01
106nacTb NPUMEHEHUSA

HaCTOFILLI,VIVI CTaHO4apT pacnpocTpaHAeTCcAa Ha No/IMMEPHbIE KOMMO3UTblI U yCTaHaB/1MBaeT 0603HaveHus
HaﬂpaBﬂeHMﬁ apmMmpoBaHuA 1 npasuia KUxX 3anucu, B TOM 4mucsie B KOMNbHOTEPHOM (bOpMaTe.

HaCTOﬂLU,I/IVI CTaHOapT TakKke YyCTaHaB/MBaeT 0603HavYeHus HaI'IpaBI'IEHVIVI nneteHna  aona
ABYyHanpaB/IEHHbIX MNJIETEHbIX MaTepuasioB, MUCNO/Ib3yeMblIX B KadeCTBe apMupylollero HamnosHuTensa B
KOMMno3uTax.

2 HopmaTuBHbIE CCbIIKMN

B HacToslem cTaHgapTe UCNonb30BaHa HOPMaTVBHAS CCblfiKa Ha Cneayowuii ctTaHaapT:
FOCT 32794-2014 KoMno3nThbl nonnuMmepHole. TepmuHbl 1 onpegenexnusa (ASTM D3878-07(2013)
TepmMuHbI 1 onpefeneHns, 0THOCALLMECA K KOMNO3UTHbIM MaTepuanam. NEQ)

MpumeyaHune - MNpn NOMb30BAHUM HACTOSILLMM CTaHAAPTOM LLENIeco06pasHO NPOBEpPUTL AeNCTBUE CCbINIOYHbIX
CTaHAAPTOB B UHHOPMALMOHHOI cucTeMe O6LLEr0 MOMb30BaHNS — Ha 0huLMaNbHOM caiiTe defepasibHOro areHTcTBa
Mo TEXHUYECKOMY PETY/IMPOBAHUI0 U METPOIOTUM B CETU VIHTEPHET WU/IM MO EXEroAHOMY UHDOPMALIMOHHOMY YKa3aTeso
«HaumMoHa nbHble CTaHAapTbI», KOTOPbI OMy6/MKOBAH MO COCTOSHUIO Ha 1 siHBaps Tekyllero roga, M no Bbinyckam
eXeMecs4YHOro MHOPMaLMOHHOTO ykasaTens «HauyoHasbHble CTaH4apTbl» 3a TEKYLWiA rof, EC/v 3aMEHEH CCbINOYHBI
CTaHZapT, Ha KOTOpbIl faHa HeAaTUpPOBaHHAsA CCblKa, TO PEKOMEHAYEeTCs UCMO/b30BaTh AEMCTBYIOLLYI0 BEPCUIO 3TOT0
CTaHfapTa C yYeTOM BCEX BHECEHHbIX B JaHHYIO BEPCUI0 M3MEHEHUIA. ECN 3aMeHEH CCbINOYHbIN CTaHAapT, Ha KOTOpbIi
[laHa [aTupoBaHHasl CCblka, TO PEKOMEHAYETCS WCMO/b30BaTh BEPCUIO 3TOTO CTaHAApTa C yKas3aHHbIM BbIlle 0f0M
yTBEPXAEHUs (NPUHATKSY). ECNM Nocne yTBEPXAEHNS HACTOALLEro CTaHAapTa B CCbIIOYHbIV CTaHAAPT, HA KOTOPLIN AaHa
[laTMpOBaHHasi CCblfka, BHECEHO W3MEHeHWe, 3aTparvBalolLee MOSIOKEHMe, Ha KOTOpPOe AaHa ccblika, To 3To
MOMIOXKEHNE PEKOMEHAYeTCs NMPUMEHATb 6e3 ydyeTa [aHHOTO M3MeHeHWs.. EC/M CCbINOYHbIA CTaHAapT oTMeHeH 6e3
3aMeHbl, TO NMOJIOKEHWE, B KOTOPOM [laHa CCbl/IKa Ha HEro, PEKOMEHAYETCS NPYMEHSTL B YacTyW, He 3aTparuBaroLleil aTy
CChbI/IKY.

3 TepMuHbl 1 onpeaeneHnsa

B HacTosiwem ctaHAapTe npuMeHeHbl TepMuHbl Mo FTOCT 32794.

4 ba3oBas NAOCKOCTb 1 6a3oBoe HanpaBeHune

Ons 3anucm 0603HaYeHVs HanpaB/ieHUs apMUpoBaHWA BblGMpaloT 6a30BY0 NIOCKOCTb M 6a3oBoe
HanpaBneHne. 3a 6a30BYl MNIOCKOCTb MPUHUMAIOT HWKHUIA WA BepxHWii cnoii namuHata. B
3aBNCMMOCTU OT BblGpaHHO/ 6a30BOV MIOCKOCTV AN OAHOTO W TOTO Xe NamMuHata BO3MOXHbl fBa
paBHO3Ha4YHbIX BapuaHTa 3anucy 0603HayYeHMs HanpaB/ieHWs apMupoBaHusa (CM. pucyHok 1). BasoBoe
HanpasneHune (0°) BbIGMpalOT NPOM3BOMILHO ANA oGecneyeHuss yao6eTBa M akTyasbHOCTW B KaXAOM
cnyvyae wucnosnb3oBaHWsA. Kak npaBwno, 3a 6a30Boe Hanpas/sieHVWe MpuHUMaloT npeob6najatwollee
HanpaB/ieHne BOJIOKOH B laMUHATE B Lie/10M.

M3paHue ouymnansHoe
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roe

5 O603Ha4vyeHne HanpasB/ieHN apMUpoBaHUA ANSA NaMUHaTOB

5.1 Cuctema 0603HauYeHUn NMeeT creayroLyo dhopmy:

[0tmibi/02m jb2/...Jrut> (1)
01.02- opueHTaums cnos, B rpagycax, OTHocUTeNbHO 6a30BOro HanpaeneHus (cm. 5.1.2);
T,.T2- KOANYECTBO C/MOEB C OMpeAesieHHOW opueHTaumein (cm. 5.1.3). He ykasbiBaeTcsi, ecnu
cnoii oauH:
bi. b2- 0603HaueHve TvNa Uuam opmMbl MaTepuana onpegeneHHoro cios (cMm. 5.1.4);
n - KO/MYeCcTBO NOBTOPEHUI BCEX CMOEB, YKa3aHHbIX BHYTPY KBaApaTHbIX CKOBOK;
S - 0603HavYeHne reoMmeTpMYeCckon CUMMETPUN OTHOCUTE/IbHO CpeaHel NIoCcKocTy;
b- o6o3HaueHne Tuna wu/vnm OpMbl MaTtepuana BCEX C/OEB, YKa3aHHbIX BHYTPU KBagpaTHbIX
CKOOOK.
MpumeyvyaHune - [ns o603HaYeHUs Havana W KOHLA Bceli 3anucy WCMOMb3yloT kBaApaTHble ckoOku. Bce

NOACTPOUHbIE MHAEKCHI NPOCTABAAT CTPOUHLIMU BYKBaMM, 32 UCK/IOUYEHNEM MHAEKCa «T» (CM. 5.1.5).

MpumMepbl 0603HAYEHNIT HaNpaBeHUi i apMUPOBaHNSA NPUBEAEHbI HAa pUCYHKe 1.

CokpatleHHoe o603HadeHune: [Ned0].
KomnbloTepHblii dhopmart 3anucu: [0/90]:s
MonHoe o603HaueHne: [0/90/90/0]

0
CokpalleHHoe o6o3HauveHue: [0 /90 J,

90 KomnbloTepHbli hopmart 3anmcu: [0/90\]:s

0 MonHoe o6o3HaueHune: [0/90/0]

45 TKaHb Mpwu BbIGOPE B KAYeCTBE 6A30BOI M/IOCKOCTU BEPXHETO

cnos namuHara:

o O603HaueHune: [45/0/90/0]
KomnbtoTepHsbili hopmat 3anucu: [45:f/0/90/0]

Q0 Mpw BbIGOpE B Ka4ecTBe 6A30BOIN MIOCKOCTN HUXHErO
cnos nammnHara:

o O603HauveHne: [0/90/0/45,]

KomnbtoTepHbIii hopmaT 3anucu: [0/90/0/45:1]
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CokpalleHHoe 0603HadveHme: [(+45)*/0 J,
KomnbloTepHbIii hopmat 3anmcu:
((+—45:2/0\J:s

MonHoe 0603HaYeEHME:
[45M5/45/-45/0M5/45M5/45]

S - nnockocThb rEOMETpVI‘lECKDﬁ cnmmeTpun
PucyHok 1- Mpumepbl 0603HaUEHUI HanpaBieHnii apMUpoBaHus

5.1.1 Cnon namuHaTa nepeyncnsitoT B Nopsigke OT 6a30BO MIOCKOCTM K NPOTUBOMOJIOXHOW
NoBEpPXHOCTM NnamMuHara.

5.1.2 OpueHTaumio Kaxaoro c/os ammHaTa yKkasbiBalT KakK Yrosl Mexay OCHOBHbIM HanpaBieHneM
BOJIOKOH C/108 U 6a30BbiM HanpassieHWeM. Ecnm B kayecTBe CNos B flaMuHaTe NMpuMeHeHa TKaHb, TO
yKasblBalOT yros MexJy Hanpas/ieHMeM OCHOBbl TKaHW ¥ 6a30BbiM HanpasseHveM. [na ykasaHus
opueHTauun cnosi namMmmuHata UcCrnonb3ylT Auana3oH 3HadeHuii yrnoe -90° < 0 s 90°. B cooTBeTCTBUU C
npaBuIOM NpPaBoOil pykU, NPUMEHSIEMbIM [N ONpefesieHUss CUCTEMbl KOOPAUHAT, MNOMOXUTENbHbIMU
ABNATCA YINbl, OTCYNTbIBAEMbIE MPOTUB YaCOBOWN CTPeNkn OT 6a30BOr0 HanpaBfeHUs, ecim CMOTpeTb
NpsIMO Ha NOBEPXHOCTb C/N10SA NamMuHaTa.

OTgenbHble nocrefoBaTesibHble C/IoM OTAENAT Apyr OT Apyra npu 3anucu nocpencTBOM KOCOWA
yepTbl (/). Mapbl CN0OEB € paBHbIM W NPOTUBOMOJIOKHbLIM YI/TIOM MOTYT yKa3blBaTbCA C MOMOLLbI CUMBOJIOB
NAC-MUHYC () U MUHYC-NAOC (+), TAe BEPXHAS 4acTb CMMBOJ/A YKasblBaeT Ha HanpasieHue nepsoro
cnos.

Mpumep

MonHoe o603HavyeHune: (45/-4S/-45/45].

CokpaujeHHoe o603HaueHue: [+ 45/+ 45].

5.1.3 Ecnn B /lamumHaTe pacnosiokeHbl CMeXHble T[pynnbl U3 ABYX uam 6onee cnoes c
NoBTOPSAOLLENCca NOC/0NHOW oprueHTauuen (1, ecnm He06XoANMO, UCNOMb30BaHHLIM TUMOM MaTepuana),
TO Takue rpynnbl C/I0EB 3akKnvalT B KPyr/ble CKOOKM, a 3a HMMMW MOACTPOYHbIM 3HaKOM YKasbiBawT
KONMYecTBO 3TuX rpynn (cMm. pucyHok 1). [pu Heob6xoAUMOCTM NOC/Me KaxAoil W3 rpynn croes,
3aK/II0YEHHOW B Kpyr/ible CKO6KM, MOryT Takke MNpMBOAWTbL MNOACTPOYHbIE WHAEKCHI, 0603Havarouine
reoMeTpuyeckyld CUMMETPUIO OTHOCWUTENbHO CpeaHeli MAOCKOCTW BHYTPWM 3TOW rpynnbl U Tun wunu
opmMy mMaTepuana BCex C/10eB rpynrbl.

Ecnu Bce cnou namuHata MoryT 6biTb 06beAWHEHbl B OA4HY NOBTOPSAIOLWYOCSA rpynny, TO Takytko
rpynny ykasbiBatoT BHYTPM KBagpaTHbIX CKOBOK, a 3a HUMWU NPUBOASAT COOTBETCTBYHOLLME UHAEKCHI.

Mpumep

MonHoe o6o3HauveHwne:

[0/60/-60/0/90/0/90/0/60/-60/0/90/0/90/90/0/90/0/-60/60/0/90/0/90/0/-60/60/0].

CokpaleHHoe o603HauveHune: [0/£60/(0/90)I2%

5.1.4 Ecnu B KayecTBe apMupyloLLero Marepmana Ucnosb3yT TKaHb, TO B MOACTPOYHOM WMHAEKCE,
o60o3Havawuem Tun MaTepuana, ykasbiBawT «b. Ecny cnon namuHata u3roTtoB/ieHbl M3 O4HOrO Tvna
MaTepuana, To COOTBETCTBYIOLWMI NOACTPOUHbIA MHAEKC CTABAT NOC/e BTOPOW KBaApaTHO CKob6KM. Ecnu
CNou /lammHaTa MW3roToB/IEHbl W3 pasHbIX TUMOB MaTepuasna, TO COOTBETCTBYWLME MNOACTPOYHbIE
WHAEKCbl CTaBAT NoOcne Kaxporo cnos (rpynnbl CMOeB), COAepXaliero OAMHaKoBbI TN mMarepuana.
CBA3b MexXAay WHAEeKCOM M TUNOM MaTepuana cnepyeTt ykasbiBaTb B NpuMMeyvyaHuu, NpuUBOAMMOM nocne
0603HaYeHUs HanpaB/ieHWIi apMUPOBAaHUS B NamuHare.
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5.1.5 Ecnu  oTaenbHble nocnefoBaTesfibHble CMNOM B NlaMuMHaTe  ABAATCA  CUMMETPUYHBIMU
OTHOCWTENbHO Kakoi-nnmbo cpefHei maockocTn (T. €. UX BblkNaAKy MOBTOPSAT B o6paTHOM NopsAke), To B
CKOOKax YykasblBalOT TOJIbKO MNEepBYl MOMOBUMHY MOCAefoBaTelbHOCTU, a Mnocfie CKOB6oK npuBOAAT
NOACTPOUHBIA CUMBON «S». ECM CMMMETPUYHO HeyeTHOe YMC/Oo C/I0eB, TO MPU yKasaHWW LieHTpasbHOro
€nos, Yepes KOTOPbIA NPOXOAMT CPeAHSAS N0CKOCTb, MCNOMb3YIOT BEPXHEE NoAyYepkrBaHue (CM. PUCYHOK 1).

MpumeyaHne — Ecnn npu 0603HAYEHWUM HaNPaBIEHW A apMUPOBAHWA MOACTPOYHbIA CUMBOM «S» He
npuUMeHaAnca, TO [AonyckaeTtca BMEeCTO MNOACTPOYHOIO WUHAEeKca «S» MNPUMEHUTb I'IO,CI.CTpOHHbIVI NHAEeKC «T».
0603HavALLYI, YTO YKa3aHbl BCE BXOASLLME B CTPYKTYPY laMUHATa C/lou.

5.1.6 T[llpu HeobxogumocTu, nocre O0603HAYEeHUsA Hanpas/ieHUsA apMuMpoBaHWUA NPUBOAAT
[OMONHUTENbHbIE MPUMEYaHWs, ONucbiBaloMe PacrnosiokKeHWe NULEBOW CTOPOHbl MOBEPXHOCTW Cos,
yKasblBawlLLe Ha NCNonb3yeMble B 1aMuHaTe Matepuasnsl U T. 4.

5.2 TMpu MCNOb30BaHUN KOMMbIOTEPHbLIX NPOrpamMM NPUMEHAT cnefyloLine AoNyLEeHUs:

- VHAEKCbl 3anuncbiBalOT CTPOYHbIMK ByKBaMy Nocne ABOETOUNS.

Mpumep - (90/0:2/45]:s;

- BEpXHee nojyepkuBaHve Hag LeHTpasibHbIM CMI0EM B CUMMETPUYHOM JflaMuHaTe C HeuyeTHbIM
KOMIMYECTBOM C/I0EB 3aMEHAIOT Ha 06paTHY0 kocyto yepTy (\), NPMBOAMMYIO NOC/e 3TOrO C/OoS.

Mpumep - [0/45/90\]:s;

- CUMBOJIbI NIIOC-MUHYC (£) U MUHYC-NAOC (+) 3aMEHAIT Ha «+-» U «-4» COOTBETCTBEHHO.

5.3 Takaa cuctema 0603HavyeHMs HanpaeneHun apmupoBaHus (cm. 51 u 5.2) MoxeT 6bITb
ncnonb3oBaHa U ANA KOMMNO3UTHbIX MaTepuanoB, W3rOTOB/IEHHbIX MeTOAOM HaMOTKW, Mpu 3TOM 3a

6a3oBoe HanpaB/sieHne npuHuMakT OCb CUMMeETpuUn, a 3a 633OBy}0 NJIOCKOCTb - NOBEPXHOCTb
MHCTPYMEHTA.

6 O603HaueHne Hamnpas/ieHUn NAeTeHUs ANs ABYHaNpaBfiEHHbIX MeTeHbIX
maTtepuasioB

6.1 Cuctema o603HayYeHN i MMeeT crefyoLyo opmy:
pW=Gng, N. (2)

raoe  O- yron nneteHus:

T, - KO/INYECTBO BOJIOKOH B HUTSAX OCHOBbI (K 0603HaYaeT Tbicaun);

T3- KOIMYECTBO BOJIOKOH B HUTSAX yTKa (K 0603HaYaeT ThicAun);

M- KONMNYEeCTBO MJIETEHbLIX C/I0OEB B laMUHATE,;

N - 06beMHOe coepXaHne HUTell OCHOBLI B 3aroToBke. %.

6.2 O6beMHOE cofepXaHve HUTell OCHOBbI, %, AN [ABYHanpaB/iIeHHbIX TPEXOCHbIX MeTeHbIX
Matepuanos (MMeLWmnx O4HY HUTb OCHOBbI U ABE HUTK YTKa) paccuyuTbiBalOT No gpopmysie

N =--——— —----- 0.
2 A @)
|cosijBA)

roe At - naowafb CeYeHUS HUTU OCHOBbLI B TKAHW, MM2,

AB - nnowagb CeYeHUA HATU yTKa B TKaHU, MM2,

BA - yron nnetenus.

Ecnun uvcnonb3yloT oAuHAKOBble BOJIOKHA B HUTSAX OCHOBblI W YTKa, TO MNowajb CeyeHus
NPONOpLMOHasibHa YNCNY BOJIOKOH B HUTSX 1 06bEMHOE cofepXaHne HUTeR OCHOBbI. %. paccunTbiBaOT
no gopmyne

N = e - 0 0 .

<4 >
I

IcoB(&4)

6.3 Mpumepbl 0603HaYEHNIA HANPaBNeHNn apMUPOBaHNS AN ABYHAMNPaB/IEHHbIX NAeTEeHbIX
maTtepuanos npueegeHbl B Tabnuue 1.



FOCT P 56683-2015

Ta6nuuya 1 - T[lpumepbl 0603HAYEHWIA HanpaBfeHW NNeTeHWs ANA [ABYHANPaB/EHHbIX MEeTEHbIX
maTtepvanos
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MpunoxeHue OA
(cnpaBoyHoe)

MonoxeHus ctaHpgapta ASTM D6507, KOTOpble NPUMEHEHbl B HACTOALWEM cTaHgapTe C
MoaundurKaLmeid nx cogepxaHus

[OA.1 Pasgen 106nacTb NpYMeEHeHNns

B HacToAWMX NpaKTUHECKMX YKa3aHWAX YCTaHaB/IMBAIOT KOAbl  HanpasfeHus ANS LesbHbIX KOMMO3UTHbIX
MaTepuasioB, apMUPOBaHHbIX BOMIOKHOM. Kofpl HanpaBfeHus u3HavasibHO NpedyCcMOTPeHbl ANS ABYMEPHbIX CNOUCTbIX
mMaTepuasioB U NMETEHbIX M3aenuin. Koa CnoucToro martepvasia MOXHO Takke WCNonb3oBaTb A1 MaTtepuasnos,
NoJlyYeHHbIX HaMOTKON HUTWU. B onucaHwe BKIOYEH MeToA NPefAcTaBNeHns UHAEKCHON MHopMauny B KOMNbIOTEPHbIX
hopmaTax, 3anncb ¢ MHOEKCOM.

MpumevaHue - [aHHbii pa3gen npuMeHeHHoro ctaHgapTa ASTM M3MeHeH B HacTosllem CTaHAapTe B
cooTBeTCTBUM ¢ TpebosaHusmMn MOCT 1.5 (nyHKT 3.7).

[A.2 Pasgen 5 Cuctema koopguHat

MnockocTb OTcyeTa W HanpaBneHue BbIGMPAIOT Mepes 3anucblo koja  HanpasneHus. [10ckocTb oTcyeTa
BbIOMPAIOT HWKHMM WM BEPXHWM C/OEM KOAA  HanpaefeHWs CAOMCTOro MmaTtepuana. B cnyyaB co CnoucTbiMu
martepuanamm, CUMMETPUYHbIMY OTHOCUTENbHO CPeAHel MI0CKOCTU, KO, Hanpas/ieHWs, UCNOMb3YHOLLNIA BEPXHWIA Croli
B KauecTBe N/IOCKOCTU OTCYeTa, MAEHTUYEH KOAY Hanpas/ieHuUsl, UCMO/b3YIOLLEeMY HWKHWIA Coli B kayecTBe N0CKOCTU
oTcyeTa; OT BblGOpA MIOCKOCTM B 3HAYUTENIbHOW CTEMEeHW 3aBUCUT MOMOXWUTENbHbLIA Zz- WM TpU OCKU COMCTOro
matepvana. HanpasneHve otcueta (0*) BblbMpatloT MPOM3BOMLHO A5 0GecneyveHUs yaobecTBa M akTyanbHOCTM 8
KaXX[OM C/lydyaB MCMosib3oBaHusA. 3auvacTyilo npeobrafjaroliee HanpasfieHMe BOJIOKOH onpefeneHo kak O B
D3518/D3518M npuBefeH npumep, B KOTOPOM akTyas/lbHOCTb WUCMbITaHWS OnpejesieHa HanpasfieHWem oTcyeTa -
KoHdurypauueii obpasua casura B n0CKOCTH, A1 KOTOPOi HanpaB/ieHne Harpyskn BelbpaHo B kayecTtse O%.

MpumedyaHue - [aHHblii pa3gen MPUMEHEHHOTO MEX[yHapOAHOTO CTaHAapTa W3MEHeH B HacTosLieM
cTaHgapTe B Uensx CoB/0AEeHNs HOPM PYCCKOTO si3blka U TEXHUYECKOTO CTUMS U3/IOKEHMS.

[A.3 Pasgen 6 Kog HanpaB/ieHusi CIOUCTbIX MatepranoB (CTPYKTypa C/i0eB)
Cnepytolime cBefeHns 1 NpuUMepbl Ha pUCyHKe 1 ONUChIBAOT KOAbl HanpaB/ieHWs MHOTOC/ONHbIX MaTepuasios.
HanpaBneHve HUTEl 1 KOIMYECTBO C/I0EB YKa3blBAT C MOMOLLBIH KOAOB HanpaB/fiEHNSt MHOTOC/OMHbIX MaTepuasioB

cnepyowymM obpasom:
[9imt6!/B*/7fchi...]n.b npumeyaHuns 1)

Cxarblii: [0.'90].
KomnbtoTep: [0/90],

MonHblii: [0/90,B0/0]

Cxarblin: [0/90],
KomnbtoTep: [0/90\];,

MonHblii: [0/90/90/0]

BepxHsia N10CKOCTb OTCcyeTa: [45i/0/90/0]
KomnbtoTep: [4:£/0/90/0]
HwxHAs NNockKocTb oTcyeTa: [0/90/0/45)

KomnbloTep: [0/90/0/45:1]
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Cxarblii: [(£45)r/0),
KomnbtoTep: [(+-45:2/0\J:s

MonHbIii: [45M5/45-45/0/-45/+45/-45/+45)

S - T10CKOCTb reOMETPUYECKO/ CUMMETPIN

PucyHok [A. 1- TpuMepbl KOAOB HanpaBneHUs MHOTOC/ONHbIX MaTepuasioB
rae:

0:, - HanpasfieHWe BOJIOKOH, rpaj., B NOCNefoBaTeNIbHOCTU PACNONOXEHUS MHOrOC/I0MHOrO Matepuana (CMm.
6.12),

T, T} - KO/IMYECTBO C/I0EB HUTE Ha TOM WM MHOM HanpasneHuu 0,. 0> (He MCNoONb30BaTb AN1A OAVNHAPHBIX
HuTel) (cm. 6.1.3).

bTbj - Tvn maTtepunana n popma, nnm oba (ecnm TpebyeTcsa) B TOM UM MHOM HanpasnieHum 0,. 8r,... (cm. 6.1.5),

n- KO/IMYEeCTBO NOBTOPEHWIA rpynnbl C/I0eB B CKObKax (CM. 6.1.4).

S - yKaszaHue reomeTpuyeckoii cummeTpun (cm. 6.1.6).

b - wHavkaTop TMNa maTepuana u opmbl, UM 060MX NapameTpos (NPU HEO6XOAMMOCTM) ANSA COKpaLLeHHOMN
doynnbl Croes.

Bce MHAEKCbI NPOCTaBAAT CTPOUHbLIMU BykBaMu, 3a UCKoUeHneM «T» (obuyee) (cm. 6.1.6).

6.1.1 CnowvcTble MaTepuasibl NepeynciieHbl B Mopsagke OT MI0CKOCTY oTcyeTa K MPOTUBOMO/OXHON MOBEPXHOCTU
matepuana. KsagpaTHble CKOGKM MCNOMb30BaHbl 4151 0603HAYEHNA Havana U KOHUA Koga.

6.1.2 OpueHTauMsi Kax4oro Crosi OTHOCWUTE/IbHO HanpaB/ieHWsi OTcyeTa YKasblBalOT YI/IOM MeX[y OCHOBHbIM
Hanpas/ieHMeM BOJIOKOH CNOSA W HanpasieHvem oTcyeTa. MNpu ykasaHuu CTPYKTYpbl C/I0EB NIETEHUS Yron U3MepsiioT
Mexay HanpasneHvem nsrnba n HanpaeneHnem otcyeTa. MoNoXuTeNbHbIE Yr/bl U3MEPAIOT NPOTUB YaCOBOM CTPEKN OT
HanpaB/fieHnss oTcyeTa Npy 06palleHnn B CTOPOHY MOBEPXHOCTW C/IOMCTOro Matepuasia (mpaBuio npasoit pyku). Co
BceMu yrnamu B gnanasoHe 90 >0 > -90 Mcnonb3yT COOTBETCTBYHOLLMIA Anana3oH yrioB.

HanpaBneHus nocnefoBaTesfibHbIX C/I0EB C Pa3HbIMM 3HAYEHUAMU pasfenieHbl AenvTenbHon yepTtoit {/). Mapsl
CNOEB C pPaBHbIM W NPOTUBOMO/IOXKHBLIM YT/IOM MOTYT yKasblBaTb C NOMOLLbIO CUMBOJ/IOB MN/Oca-MUHyca (+) U MUHyca-
nntoca (-). rae BepxHAs yacTb CYMBO/IA YKa3blBaeT Ha HanpasneHue nepsoro cnosi. Hanpuwmep. [+45/ -45/ -45/ +45) -
3TO TO Xe camoe, 4YTo u [+ 45/ + 45].

6.1.3 CumBONbI CNOA AN ABYX WM HECKOSIbKMX CMEXHbIX CNOEB OAWHAKOBOTO HanpaBfeHUs W CTPYKTYpbl
maTepuana MOryT CBOAWTLCSA HanucaHvem o6Liero yrna (M ghopmbl mMatepuana, Npu HeobxogMMOCTK), 3a KOTOPbIM
cnefyet UHAEKC, PaBHbIV YMCy OAMHAKOBbLIX C/1I0eB. CM. npumep 4 Ha pucyHke A 1.

6.1.4 Ecnu B CNIOUCTOM MaTepuane NpucyTCTBYIOT MHOXECTBEHHbIE U CMEeXHble MOArpYnMbl C0EB, KOA MOXHO
COKpaTUTb, NOMECTVB KaXKAYI0 NOATPYnny B KPYr/ble CKOOKM, NOC/e KOTOPbIX CNeaytoT UHAEKCHI N, S U b. NpUMeHseMble
KO Bceli nogrpynne, npu HeobxoAMMOCTW. [N onucaHuWa CAOUCTOrO Martepuana [/IoKeT UCNOoNb30BaTbCs
HeorpaHnuyeHHoe KOMIMYEeCTBO MOArPYNn B KBagpaTHbIX CkobKkax. BcsA rpynna crnoeB B KBafpaTHbIX CKOOKax MOXeT
NOBTOPATLCH, KakK yKa3aHO [OMONHWUTENbHOW KOHEYHOW rpynnoii WHAEKCOB 3a npegenamu 3akpblBatolleli CKOGKW.
Hanpumep:

MonHocTtbio:  [(VBO/-6(VO/90/0/90/0r60/-6a'0/9Q"0/90/90/0B0/0.-6a6"0/90/0/90/0/-6a60/0]

B cxxatom Buae:[0/£60/(0/90);,b.

6.1.5 MMpaswno, wucnosnb3lyemoe [/ yKasaHUs MaTepuanoB C WHAEKCOM b, He ABNAETCA WHAEKCOM ANns
JIEHTOYHOTO CNost U MHAeKca «b> o3Havatollero nneteHue {«fabric»). Ecnu Bo Bceil CTpykType CnoeB npucyTCTByeT
OfIMH CJIOi, Noc/ne 3aKpblBaloLLEel KBaAPaTHON CKOOKM MOXET CTOSITb COOTBETCTBYHOLLMIA UHAEKC (k npumepy, «f»). Kog
CNOWCTOro Matepuana Ans NPOC/OEHHOro rmépuaa MMeeT pasfnnyHble MaTepuabl B C/IOUCTOM MaTepuasne, ykasaHHble
YHUKaUTbHbIMW MHAEKCaMM Ha ClIoncToM MaTtepuasnie. CBA3b MeXay MHAEKCOM 1 TUMOM mMaTepuasia criefyeT ykasbiaTb B
npYmMeYaHnn B KOHLE Koga.

6.1.6 Bce napameTpbl CUMMMETpWW, paccMaTpuBaemble B HaCTOSLEM CTaHfapTe, CBsi3aHbl CO CpefHeit
N/IOCKOCTBIO CIOUCTOT0 MaTepuana. VHgeke «S» ncnosnb3yeTcs, ecnv nepsas NosioBUHa CTPYKTYpbl CNOEB yKasaHa, a
BTOpas CMMMeTpUYHa NepBoii. MNpu 0TO6paXeHUN CUMMETPUYHON CTPYKTYPbl C/I0EB C HEYETHLIM YMC/IOM CI0EeB, CION,
paspesaHHbIii cpefHei MI0CKOCTbIO, YKa3blBaOT BEPXHUM MOAYEPKMBAHMEM Yyria AaHHoro cnos. CTporoe TONKOBaHWe
TaKoW 3anucy COCTOMT 8 TOM. YTO MOJIOBMHA 3TOrO C/0S NIEXMT B npedenax Kakaow u3 AByX yacTeli CUMMEeTPUYHOro

7
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cnoucToro mMatepuana. Tam, rge WHAEKC «S» He WCNOo/b30BaH, MOXHO MPUMEHSTb MHAEeKC «T» (oblee) Ans
0603HaYEHNs TOrO, YTO yKasaHa BCs CTPYKTypa C/0eB.

6.1.7 B KOHUE Koa  HanpaBfieHUs MOryT BCTpeuyatbCsi AOMOSHUTE/NbHbIE MPUMeYaHusl, OnKcbiBaloLWwme
Hanpase/fieHne NOBEPXHOCTEli C/I0EB, YKa3bIBaOLME HA UCMO/b3yeMble MaTepuasibl U T.4,
6.2 MoCKO/IbKY BO MHOTMX KOMMbIOTEPHLIX NpOrpaMmax HEeBO3MOXHO WCMO/b30BaTh MHAEKCHI U HALCTPOUHbIE

MHAEKCbl, PeKOMeHAyeTCs BbIMOMHUTL Crefylole W3MEeHeHWs Ha OcHoBe pykosofcTBa E1309. [aHHas copma
BK/lOYEHA B cOCTaB pucyHke [IA.1. 3a UCK/IIOYEHMEeM KOAa HampaB/ieHWsi CIONCTOro MaTtepuana, He TpebyloLiero
N3MEHEHWIA.

6.2.1 NHdpopmaumm nHaexca npeaectsyet gsoeToume (:), Hanpumep (90/0:2/45]:s.

6.2.2 Yepta Hap crnoem (0O3Havarollas HeMoBTOPSIOLWMIACA CMON B CUMMETPUYHOM C/IONCTOM MaTepuase)
yKa3bIBalOT 06paTHOI kocoii uepToli (\) nocne cnos, Hanpumep [0/45/ 90 V]s.

6.2.3 CMMBO/bI NAKOC-MUHYC () U MUHYC-NOC (+ ) 3aMEHSAOT Ha «+-*UNN «- +».

6.3 Takoii Kof CTPYKTYpbl C/TIOEB MOXET ObITb TaKkKe MCMO/b30BaH A1 MaTepPUasioB, NOYYEHHbIX HAMOTKON HIATMK,
rae HanpasneHue 0", kak NpaBwIo, ABISIETCSH OCbI0 CUMMETPUM, & NJIOCKOCTbIO OTCHeTa - MOBEPXHOCTb UHCTPYTUEHTA.

MpumeuyaHune - [aHHbli pasfen NPUMEHEHHOTO MEXAYHAPOAHOTO CTaHAapTa W3MEHEH B HACTOSLLEM
cTaHfapTe B Lensx cob/o4eHNs HOPM PYCCKOTO si3blKa 1 TEXHUYECKOTO CTUMS U3/IOXKEHVS.

[A.4 Pasgen 7 Kogbl Hanpas/ieHUst nneTeHus

7.1 [lanee onucaH Kog HanpasieHns ABYMEPHOrO MeTeHus.

7.1.1 HanpaBneHue BOMOKOH, pasmep HUTU U KOMIMYECTBO C/OEB YKas3blBalOT C MOMOLLbIO CnefytoLiero Koga
HanpaBfieHns NeTeHus:

[OnF+ 9ty.. .], N npumeyaHus (%)
rae: 0 - yron nneTtenus,

T, - KOMIMYEeCTBO BOIOKOH B OCEBbIX NyyKax HUTeW (K 0603HaYaeT Tbicaun).

TT - KOMIMYECTBO BOJIOKOH B NJIETEHBIX MyyKax HUTEN (K = Tbicaum).

M- KO/IMYECTBO MN/IETEHbIX C/IOEB B C/IONCTOM MaTepuase,

N- 06beMHOe cofiepxaHue B NPOLEHTax 0CEBbIX HUTE B 3aroTOBKe.

7.1.2 O6bemMHOe cofepxXaHue, BblpaKEHHOE B MPOLEHTaxX OCeBbIX HUTE B 3aroToBKe, Ykas3blBaeT Ha
OTHOCUTE/bHBIA MOAYNb 3aroTOBKM B OCHOBHbIX OCEBbIX HanpasneHusx. O6beMHOe cofepXaHue, BblAepXaHHoe B
MPOLIEHTaX, PaccUMTbIBAIOT HA OCHOBE AaHHbIX 06 OMMIETOYHbIX U OCEBbLIX HUTAX. B ABYMEPHOM TPEXOCHOM MieTeHuu
CyLLleCTBYeT AiB€ OM/IETOYHbIE U OfjHa OCEBasA HUTb B OAHOM CermMeHTe. Bblbop o6bema cermeHTa, o6LLyto (CyMMapHYo)
[ONVHY 1BYX ONJIETOYHbIX HUTE paccunTbIBAOT M3 A/IMH 0CEBOW HUTU U 1 yrna nneteHus BA cnegytowmm o6pasom:

b = 2lAcos (BA). )

O6Luee cogepxaHue onaeTouHON HATK (NpY yYeTe TOMLUMHBLI CerMeHTa) — 3TO 06Las AMHa ONAETOYHON HUTK,
YMHOXEHHas Ha Mowwafb Ce4eHUs onneToyHol Hutu [,. O6bLee cofepxaHne 0CeBOW HUTW — 3TO f/IHA OCEBOIN HUTK
I, YMHOXeHHasa Ha nnowaib cevyeHns oceoil HATK A.. ObLuee cofepXaHne HUTU — 3TO Cymma 3TUX ABYX pacyeTos.
MPOLEHTHbIM COfEepXaHNeM OCEBOIi HUTW B 3aroToBke OyfeT obliee cofepXaHue 0CEeBOW HUTW, AeNleHHoe Ha obLiee
cofepxxaHme HUTK (cymmMa 06LLero cogepXaHns 0CeBOi 1 ONIETOUYHOW HWUTW) criedytoLym obpasom:

N=AaW A Ocos(BA)]+Aa}. (4)

Ecnn ucnonb3yoT oguHakoBoe BOOKHO (TO ecTb AS4. IM6 1 T. ) B OCEBbIX M ONJIETOYHBIX HUTAX, NoLaan
CeyeHVs NPONopLMOHabHbI YNCY BOMIOKOH B HUTAX. C y4eTOM 3TOro YNpoLleHWst ypaBHEHWE 418 pacyeTa coaepxaHus
0CEeBO HATN BbIFNAAUT CrefytoLWwyM 06pa3om:

N=n”~n”"cos (BA)] +1*. (5)

O6paTuTe BHUMaHWe, YTO B TAKOM pacyeTe UIOPUPYIOT U3MMObl HATK 1 3alLeM/IeHne My4YKoB HUTEA.

7.1.3 MNpumepsl, NpuBefeHHbIe B Tabnuue 1. UNNCTPUPYIOT UCNOMb30BaHNE KofAa HanpaseHus NneTeHus.

Ta6nunuya 1TlMpuvepbl KOga HanpasneHWs NNeTeHus

Kog nnetenus Paswep yTon Pasmep Yucno CopaepxaHnue
oceBblX HUTU. K nneTt.. * NNEeTeHbIX.HUTN, K cnoes oceB HUTU. %
[03uK./£70kb 63 % 30 +*70 6 3 63
[0,10+60Wy663% 12 £60 6 5 33

MpumeuyaHune - [aHHbli pasgen npumeHeHHoro ctaHgapta ASTM u3MeHeH B HacTosileM cTaHjapTe B
Lenax cobniofeHns HopM PYCCKOro si3blka U TEXHUYECKOTo CTUS U3NTOXKEHWS.
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MpunoxeHune Ab
(cnpaBoy4Hoe)

MonoxeHunsa ctaHgapta ASTM D6507, KOTOpPbIe UCK/IKYEHbl U3 HACTOSALWLEro cTaHgapra

[b.1 Paspen 4 3HayeHne 1 NnpuMeHeHne

4.1 Uenbio Kofa HanpasfeHWsi C/OUCTbIX MaTepuasioB SIB/ISETCA CO34aHue NpPOCTOro, MOHATHOTO crnoco6a
onucaHuss CTPYKTypbl C/I0€B C/MOUCTOro Martepuasnia. [puHUMN HanpaBieHWs C/IOUCTbIX MatepuasioB BO MHOMOM
CTPOUTCA Ha COYETaHUM NPOMbILIEHHbIX METOA0B W MPUHLUMMNOB, WUCMOMb3yeMbIX B PacluiMpeHHOM pyKoBOACTBE MO
NPOEKTUPOBaHUIO CIOUCTbIX MaTepuanos HACA/MO, MIL-HDBK-17-2F n ISO 1268-1.

4.2 [IoKyMEHT MO MpuHUMNaM HanpasfieHus naeTeHnsa npeaocTas/ifeT aHa/IorMyHble CBeAEHNA A1 [ABYMEPHbIX
nneTeHbIX U3genuii, BoO MHOrom onvpatoLyecs Ha CTaHgapTHble METOAbI UCTbITaHWIA TEKCTUbHBIX KOMMO3UTOB.

MpumeyvaHne - HacToAwwin pasgen NPUMEHEHHOTO MeXAyHapOAHOro cTaHAapTa UCKIIYEH M3 HAcTOALLEro
cTaHdapTa, Tak Kak He COOTBETCTBYET COAEPXaHU U OCOPMIEHUI HaUMOHasIbHbIX CTaHA4apToB Poccuiickoi
Pepepaunn.
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MpunoxeHue 4B
(cnpaBoyHoe)

ConocTaBneHne CTPYKTypbl HacTosLlero ctaHgapra
CO CTPYKTYpOil NPUMEHEHHOTO B HeM cTaHAapTa ASTM D6507

Ta6bnuuya OB.1

CTpykTypa HacToswero cTaHaapTa CTpykTypa cTangapTa
ASTM D6507-11
Paspnen Mogpasgen MyHKT Pasgen Moapasgen MyHKT
. - - 4 41-4.2
4 - - 5 5.1
51 511-5.1.6 6.1 6.1.1-6.1.7
5 5.2 - 6 6.2 6.21-6.2.3
53 - 6.3 -
6 6.1- 6.3 7 71 711 -7.1.3
- - - 8 -
oA
MpunoxeHne 06
aB -

NMpumevyaHns

1 CpaBHeHue CTPYKTyp cCTaHJapToB NpuBefleHO HauyuMHasa Cc pasjena 4, Tak kak npeabigyujne pasfenibl cTaH[apToB U UX
UHblE CTPYKTYPHbIE 3/IEMEHTbI {3a NCK/IOYEHNEM NPEeAUCIOBUSA) UAEHTNYHbI.

2 Pa3fen 8 npuseaeH BcooTeeTcTBue ¢ Tpe6oBaHuamu FOCT P 1.5 (NyHKT 5 6.2).

3 BHeceHbl 4ONONHUTENbHbIE NpunoxeHus AA. B. 1B B COOTBETCTBUM C TPEGOBAHUAMY, YCTAHOBNEHHbIMIU K ODOPMAEHUIO
HauMoHanbHOro cTaHaapTa, MOAUMULMPOBAHHOIO NO OTHOWEHWIO K cTaHgapTy ASTM.

YK 678.5.001.4:006.354 OKC 83.120 oKnAa 22.21.4

KnoueBble coBa: MoSIMMepHbIe KOMMO3UTbLI, apMUpOBaHue, Hanpas/jieHue apMUpoBaHusl, 0603HaueHune
HanpasneHuii apMMpoBaHUs
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