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FOCT P 56683—2015
Mpeaucnosue

1NOAMOTOBNIEH O6GbeanHeHnem topuamyeckux nuy «Coto3 nNpou3BOAMTENEN KOMMO3UTOB»
COBMECTHO C OTKpbITbIM  akUMOHepHbiM obwectBom «HMO Creknonnactuk» wu  ABTOHOMHOW
HEKOMMEpPYECKON opraHusaumen «LleHTp HopMupoBaHus, ctaHgapTusaummn u knaccudukarymm KOMno3mToBy,
Ha OCHOBe COOGCTBEHHOrO MepeBOAa Ha PYCCKMI SA3blK YKA3aHHOrO B MyHKTe 4 cTaHaapra, KOTOpblii
BbINOMNHeH TK 497 «KOMNO3UTbI, KOHCTPYKUMU U U3AENUA U3 HUXY

2BHECEH TexHu4yeckum KoMuTETOM nNO craHgaptusaumm TK 497 «KomnoauTbl, KOHCTPYKLUMM U
n3aenus u3 HUX»

3 YTBEPXJEH W BBEJEH B OEMCTBUE MMpukasom degepanbHOr0 areHTCTBa no TEXHUYECKOMY
perynupoBaHuto n metponorum ot 30 oktsibpsa 2015 r. Ne 1682-cT

4 Hactosawmin craHaapTt siBNgeTcs MoAMMUUUPOBAHHBLIM MO OTHOLWEHU0 K ctaHaapty ASTM D 6507-
11 «CTaHpapTHble MpakTUYeckue ykasaHusi K Kogam HanpasneHust BOSIOKOHHOTO apMupoBaHua Ans
KOMMNO3MTHLIX MaTepuanoBy (ASTM D 6507-11 «Standard Practice for Fiber Reinforcement Orientation
Codes for Composite Materials») nytem n3MeHeHMa COAEpPXXaHUS OTAENbHbLIX CTPYKTYPHbIX 3NE€MEHTOB,
KOTOpPbIE BblAeNeHbl BEPTUKANBbHOW NIMHUEN, PACMONOXEHHOW Ha NONSAX 3TOro Tekcta. OpuUrMHanbHbIA TEKCT
3TUX CTPYKTYPHBIX 3NIEMEHTOB NPUMMEHEHHOro craHgapta ASTM npuBeaeH B AONONHUTENBHOM NPUIOXEHNUN
OA. OtaenbHble CTPYKTYPHbIE SMEMEHTbl M3MEHEHbl ANA y4deTa 0COBEHHOCTel o6bekTa W/Mnu acnekra
cTaHaapTu3aummn, KOTOPbIE XapaKkTepHbl ANS HAUMOHAaNbHON cTaHgapTusauumn Poccuinckon deaepaumm.

B HacToswmin ctaHgapT He BKNOYeHbl pasgen 4, ceoinku Ha ASTM D3518/D3518M, ASTM E1309, ISO
1268-1, MIL-HDBK-17-2F npumeHeHHoOro crtaHaapta ASTM, koTopble HeuenecoobpaszHO MPUMEHATb B
POCCUICKOW HaLMOHANbLHOW CcTaHgapTu3auMm B CBA3M C TEM, YTO OHM MUMEIOT PEKOMEHAAaTEfbHbIN,
NOACHAIOLUMIA UMK CNPAaBOYHbIN XapakTep.

YKa3aHHbI pasfern, He BKIOYEHHbIN B OCHOBHYHKO 4acTb HACTOSILEro craHgaprta, npuBeAeH B
AONOSNIHUTENbHOM npunoxxexnun Ob.

B Hacrosilem crTaHpapte BMECTO CCbIMOYHBIX MEXAYHApPOAHbIX CTaHAApTOB  MCMOMb30BaHbI
COOTBETCTBYIOLLME MEXTOCYyAapCTBEHHbIE CTaHAapThI.

CpaBHeHMe CTPYKTYpbl HacTOSILLEro craHgapta CO CTPYKTYpPOW YyKasaHHOro craHgapta ASTM
npuBeAeHO B AONONHUTENLHOM npunoxexun 1B

5BBEJEH BINEPBbIE

lpasuna npumeHeHus Hacmosuweeo cmaHlapma ycmaHoeneHbl 6 TOCT P 1.0-2012 (pasden 8).
Unpopmayusa 06 usMeHeHUsX K Hacmosuwiemy cmaH0apmy rybnukyemcs 8 exeeo00HOM (110 COCMOSAHUI0 Ha
1 aHeapsa meKyujeeo 200a) UHPOPMaUUOHHOM yKasamerne « HauuoHanbHble cmaHlapmely, a ohuyuansHbil
meKcm U3MEHeHUl U ronpasoKk — 8 EXEeMECSAYHOM UHOPMaUUOHHOM ykaszamese «HayuoHarbHble
cmaHlapmbil». B crniydae  nepecmompa  (3aMeHbl)  unu OmMeEHbl  Hacmosweeo - cmaHOapma
coomeemcemeyrouiee ysedomneHue 6ydem onybnukoeaHo 6 O6nuxaliluem 6bilyCKe eXeMecsa4yHo20
UHGhOpMayUuoHHO20 ykasamens «HayuoHanbHble cmanlOapmbly. Coomeemcemeyiowas UHgopmayus,
ysedomreHue U meKkcmal pa3mewaromes makxe 8 UHQopMaUuUoHHOU cucmeme obweeo nosib308aHust — Ha
ouyuancHom calime ®edepanbHO20 azeHmemea o MexXHUYECKOMy pezynuposaHuro U Memporsoauu 8
cemu NiumepHem (www.gost.ru)

© CtaHgapTuHdgopmMm, 2016

Hactosiuuii ctaHaapT He MOXET OblTb MOJIHOCTLIO UMM YAaCTUYHO BOCMPOU3BEAEH, TUPaXKUPOBAH U
pacnpocTpaHeH B KayecTBe odmuuanbHoOro wusgaHus Ges paspelwleHuss PeaepanbHOro areHTCTBa Mo
TEXHUYECKOMY PETYNIMPOBAHUIO U METPOSIOTUM
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HAUMWOHANBLbHBLIN CTAHOAPT POCCUUCKOWN ®EREPALUUMU

KOMMNO3NTbIl NONIMMEPHDIE
O6o3HaYeHue HanpaBneHu apMUpPOBaHUA

Polymer composites. Designation of directions of reinforcement

Nara BBeaenua — 2017—01—01

1 O6bnactb NpUMeHeHuns

Hacrosawmii ctanaapT pacnpoCTPaHAETCA Ha NOIMMEPHbIE KOMIMO3UThI M yCTaHABNMBAeT 0603Ha4eHUn
HanpasneHuii apMUPOBAaHNA 1 NPaBUNA UX 3aNUCKH, B TOM YUCIIE B KOMMbIOTEPHOM dhopmMare.

Hacroawmit  ctangapT Takke ycraHasnueaeT 0603HaYeHWs HanpaBnNeHUn nNneTeHua Ana
[IBYHanpasMeHHbIX NNEeTeHbIX MaTepuanos, WCMOMb3yEMbIX B KA4eCTBE apMUPYIOLLEro HAanoMHWUTENs B
KOMNO3uTax.

2 HopMmaTtuBHbI€ CCbISIKN

B HacToAwem craHgapTe UCNONb30BaHa HOPMATUBHAS CCbISIKA HA CreAYIOLMIA CTaHAapT:
FOCT 32794-2014 Komnosumbi nonumepHsie. Tepmurbl u onpedeneHuss (ASTM D3878-07(2013)
TepmuHbl U onpedeneHus, OMHOCAWUECA K KOMIO3UumHbIM Mamepuanam, NEQ)

MpumeyaHue - lpK NOMLIOBAHAN HACTOSILUM CTaHAAPTOM LieriecoobpasHo NpoBepUTL AENCTBUE CCLIMOYHBLIX
CTaHA4apToB B MHOPMaLMOHHON cucTeMe obLlero Nonb3oBaHusi — Ha oduumMansHoM caiiTe GefieparibHOro areHTCTBa
MO TEXHUYECKOMY PErynupoBaHWio ¥ METPOSIOTUU B CeTU VIHTEpPHET UMK Mo eXerofHoMy MHOPMaLMOHHOMY yKasaTento
«HauvoHarnkeHble cTaHgapThl», KOTOPbIA OnyGrnuKoBaH Mo COCTOSHUIO Ha 1 sIHBapsi TeKyllero roga, M Mo Bhinyckam
€XeMeCSAYHOro MHPOPMAaLIMOHHOrO yKasaTens «HalumuoHanbHele cTaHaapThbl» 3@ TEKYLWiA rof, Ecrin 3aMeHeH CCbirouHbIi
CTaHAapT, Ha KoTopblii AaHa HegaTupoBaHHas CChifka, TO PEKOMEHAYETCA UCMONb30BaTh AeUCTBYIOLLYI0 BEPCUIO 3TOMO
cTaHAapTa ¢ y4eTOM BCEX BHECEHHBIX B JaHHYH0 BEPCUIO U3MeHeHU. Ecnu 3aMeHeH CCbINoYHbIi CTaHAaapT, Ha KOTopbIi
AaHa jaTupoBaHHas Ccbifka, TO PEKOMEHAYETCSH UCMONb30BaTh BEPCUIO STOTO CTaHAapTa C yKasaHHbIM Bbille rofoM
YTBEPXAEHUA (NPUHATUSA). Ecnin nocne yTBEpK4EHUs HacTosILLero cTaHgapTa B CChifoYHbIA CTaHAapT, Ha KoTopblii 4aHa
AaTMpoBaHHas CCbiNka, BHECEHO W3MEHEHWe, 3aTparvBalolee MONOXEHWe, Ha KOTOpoe faHa cchlka, TO 3TO
MoroxeHUe pPeKOMeHAYeTcA MpUMeHsTb Ge3 yyeTa AaHHOro M3MeHeHUs. ECrM ccbiMOYHBIA cTaHZapT OoTMeHeH 6Ge3
3aMeHbl, TO NOMOXEHUE, B KOTOPOM [jaHa cChifika Ha Hero, peKoMeHA yeTcs MPUMeHsAThL B YacTu, He 3aTparusaiollei aTy
CChINKY.

3 TepMuHbI U onpeaeneHus
B HacTosiwem ctaHgapTe npuMeHeHbl TepMuHbl o FOCT 32794.
4 Bba3oBas nNNOCKOCTb U 6a3oBOe HanpaBneHne

Ana 3anucu o603HaYeHUs HanpasreHnss apMUpoBaHuA BbiIOMpalT 6a30ByO NNOCKOCTL U 6a3oBoe
HanpasneHne. 3a 0a30Byl0 MNMNOCKOCTb MPUHUMAIOT HWXHWUIA UMMM BEpPXHUMA Cnoi namuHata. B
3aBMCUMOCTU OT BblIOpaHHOW 0a30BON MMOCKOCTW ANSA OAHOTO M TOFO >Ke namMuHaTa BO3MOXHbI ABa
paBHO3HAUYHbLIX BapuaHTa 3anucu 0603HavYeHusA HanpasfieHUMA apMupoBaHus (CM. pUcyHok 1). Basosoe
HanpaeneHue (0°) BbIGMpalOT MPou3BONbHO Ans obecnevyeHus yaobcTBa U akTyanbHOCTU B KaXKaoOM
cnyyae wucnonb3osaHua. Kak npasuno, 3a 0as3oBoe€ HanpasreHWe npuHUMalOT npeobnagatoulee
HanpasrieHne BONIOKOH B MaMuHaTe B LENIOM.

N3paHue ocpuumnanbHoe
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5 O6o03HauyeHMe HanpaB/IeHU apMMpoBaHNA ANA JaMUHaTOB

5.1 Cwuctema o603HayYeHMn umeeT cneaywowyo opmy:
[BATNO2T 2b2/...]Th (€))
6,, 02- opueHTaums cnos, B rpagycax, OTHOCUTENbHO 6a30BOro HanpassieHus (cm. 5.1.2);
mi, 172- KONMYeCcTBO CMoeB C onpefeneHHoin opueHTaumen (cm. 5.1.3). He ykasbiBaeTcs, ecnu
Cnoli ofuH;
£4, b2- o603HauveHne Tna u/mam @opmbl Matepuana onpegeneHHoro cnos (cm. 5.1.4);
N - KO/MYEeCTBO NOBTOPEHWUI BCEX CMNOEB, YKa3aHHbIX BHYTPU KBaApaTHbIX CKOOOK;
S - 0603HaYeHNe reoMeTpUYecKoin CUMMETPUM OTHOCUTE/IbHO CpeaHel N0CKOCTY;
b - ob6osHauyeHve Tuna w/mnu opmMbl MaTepuasia BCEX C/I0EB, YyKa3aHHbIX BHYTPU KBapaTHbIX
CKOGOK.
MpumedaHne - [nA 0603HaAYeHUs Hayvana W KOHLA BCE 3anucu WUCMofb3yloT kBagpaTHble cKobku. Bce

MOACTPOUHbIE UHAEKCHI MPOCTAB/AT CTPOUHLIMK GyKBaMM, 3a UCK/ItOUEHUEM MHAekca «T» (cM. 5.1.5).

Mpumepbl 0603HAYEHWIT HanpaB/IeHN apMMpPOBaHUA NPUBELEHbI Ha pucyHKe 1.

CokparieHHoe 0603HaqeHve: [0/90]s
KomnbtotepHsbii chopmart 3anmci: [0/90]:s
MonHoe o6o3HaueHwve: [0/90/90/0]

S CokpavleHHoe 0603HadeHve: [0/ 90 Is
KomnbtoTepHbIi hopmart 3anmcu: [0/90\]:s
MonHoe o6o3HaueHve: [0/90/0]

o 8

Mpu BbIGOpE B kayecTBe 6a30BOW NJIOCKOCTV BEPXHErO
C/os NaMuHara:

0O603HaveHue: [45f0/90/0]

KomnboTepHblii doopmat 3anucu: [45:1/0/90/0]

Mpn BbIGOpE B KayecTBe 6a30BOIN NOCKOCTU HWXHErO
Cnos namuHaTa:

O603HaveHune: [0/90/0/45f]

KomnbloTepHsbili doopmat 3anucu: [0/90/0/45:f]
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CokpalleHHoe o603HadveHue: [(245)20 ]s
KomnbtoTepHbIi dhopmaT 3anmucu:
[(+—45:2/0\]:s

MonHoe ob6o3HayeHue:
[45M5/45/-45/0/-45/45/-45/45]

S - NNocKocTb reomeTqueCKoﬁ cMumMmMeTpun
PucyHok 1- Mpumepbl 0603HaYeHWIi HanpaBneHuii apMUpoBaHus

5.1.1 Cnom namuHaTa nepeyncnsoT B nopsake oT 6a30BOM MIOCKOCTUM K MPOTUBOMOMOXKHOW
NOBEPXHOCTU flaMmuHara.

5.1.2 OpneHTaunio Kaxaoro cnoa naMmHarta ykKasbiBalT KakK yros Mexay OCHOBHbIM HanpaBfieHueMm
BOJIOKOH c/lo8 ¥ 6a30BblM HanpasfeHveM. Ecnu B kayecTBe C/10A B flaMUHate MpPUMEHEHa TKaHb, TO
yKasblBaloT Yrosl Mexay HanpaefieHMem OCHOBbl TKaHW W 6a3oBbiM HanpasneHuem. [ns ykasaHus
opueHTauuMm cnos namumHaTa UCnoNb3ylT AManas3oH 3HadeHuit yrnos -90° < 0 < 90°. B cOOTBETCTBUM C
npaBuIOM NpPaBoOi pPyKW, MPUMEHSEMbIM ANS ONpefefieHNs CUCTEMbl KOOPAMHAT, MNOMOXUTEbHbIMU
ABNAKTCA YIMbl, OTCYMTbIBAEMblE MPOTWB YACOBOW CTpenkM OT 6a30BOr0 HamnpaBfieHUsi, ecin CMOTpPeTb
NPSMO Ha NMOBEPXHOCTb CMOSl NamuHaTa.

OTpaenbHble MocnefoBaTefibHble CoOWM OTAEeNAT Apyr OT Apyra Npu 3anucyu MocpeacTBOM KOCOM
yepTbl (/). Mapbl cnoeB ¢ paBHbIM ¥ MPOTUBOMOJIOXHBIM YI/IOM MOTYT yKa3blBaTbCA C NOMOLLbIO CUMBOJIOB
MIOC-MUHYC () U MUHYC-N/IIOC (+), rAe BEpxXHAA 4acTb CMMBONA yKasblBaeT Ha HanpasfieHue Mnepsoro
cnos.

Mpumep

MonHoe o6o3HaueHune: [45/-45/-45/45].

CokpalyeHHoe o603HaueHune: [+ 45/+ 45].

5.1.3 Ecnm B namuHaTe pacnofioXeHbl CMeXHble rpynnbl U3 ABYX Wi 6Gonee cnoes cC
NOBTOPSAOLLENCS MOCNONHON opueHTaumeln (U, ecnm Heob6xoAMMOo, MCNOMNb30BAHHLIM TUNOM MaTepuana),
TO Takue rpynnbl C/MOEB 3aknlo4valT B Kpyr/ble CKOOKM, a 3a HUMKM NOACTPOUHbIM 3HAKOM YKasblBalOT
KO/IMYEeCTBO 3TWMX rpynn (cm. pucyHok 1). lMpu Heo6XoAMMOCTM Moc/le KaxAoW w3 rpynn  Coes,
3aK/NIOYEHHON B Kpyrible CKOOKM, MOryT TakKke nNpuBOAMTbL MOACTPOYHbIE WHAEKCHI, 0603Havawowme
reomeTpuyeckylo CUMMETPUIO OTHOCUTE/IbHO CpedHell NMAOCKOCTW BHYTPWM 3TOM rpynnbl U Tun wunm
hopmy Matepuana BCeX C/I0EB IPymnbl.

Ecnn Bce cnou namumHaTa MOryT 6biTb 06be[uHEeHbl B O4HY MNOBTOPSAILLYIOCA Tpynny, TO Takylo
rpynny ykasbiBalT BHYTPU KBaApaTHbIX CKOOOK, a 3a HAMMW NPUBOAAT COOTBETCTBYIOLLME WHAEKCHI.

Mpumep

MonHoe o603HaueHue:

[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].

CokpaweHHoe ob6o3HaveHue: [0/£60/(0/90)j2S

5.1.4 Ecnn B KayecTBe apMupylollero martepuasia UCnosb3yloT TkaHb, TO B MOACTPOYHOM WHAEKCe,
o603Havalwlem TN Matepuana, ykasbiBalT «f». Ecnu cnow namvHaTta W3roToB/ieHbl M3 OLHOrO Tuna
maTepuana, To COOTBETCTBYIOLLNA NOACTPOUHBIA MHAEKC CTABAT NOC/Ne BTOPOM KBaApaTHON ckobku. Ecnm
C/Ion flammHata  WU3roToB/IEHbl M3 pasHbIX TUMNOB Martepuasna, TO COOTBETCTBYHWLWE MNOACTPOUHbIE
WHLEKCbl CTaBAAT Mocne Kaxgoro cnos (rpynnbl CroeB), COAEepXallero OAMHAaKOBbIA TWM Martepuana.
CBA3b Mexay WHAEKCOM W TUNOM MaTepuana cfnefyeT ykasbiBaTb B NpvMeyaHuu, NpUBOAMMOM nocC/e
0603HaYeHNs HanpaBfieHuii apMMpoBaHUs B lamuHaTe.

3
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5.1.5 Ecnn oTaenbHble nocneaoBaTenbHble CNOM B faMuHaTe  ABMASIOTCA  CUMMETPUYHbIMU
OTHOCUTENBHO KaKOW-NMBO CpeaHer MNOCKOCTM (T. €. UX BbIKNazKy NnoBTOPSAOT B 00paTHOM nopsake), TO B
ckobkax yKkasblBalOT TOMbKO NEpBYK MNOMOBMHY MOCNEAOBATENbHOCTM, a nocne ckobok npuBoaAT
MOACTPOYHbIA CUMBON «S». ECNM CMMMETPUYHO HEYETHOE YUCNO CMOEeB, TO NMPU YKasaHWW LEHTPanbHOro
CNnos, Yepes KOTOPbI NPOXOAUT CPEAHASA NNOCKOCTb, MCNOSb3YIOT BEPXHEE NOAYEPKUBAHUE (CM. PUCYHOK 1).

MpumevyaHune — Ecnum npu o6o3HaAYeHUU HanpaBreHW apMUPOBaHUSA MOLCTPOYHLIA CUMBOM «S» He
NPUMEHANCA, TO JonyckaeTcd BMeEeCTO nNoACTPOYHOro WUHAEKCa «S» TMPUMEHUTb I'IOJJ,CTpOLleIVI WHAeKC «T»,
0603Ha4aloLWmit, YTo yKkasaHbl BCe BXOASLLME B CTPYKTYPY flaMuHaTa crou.

516 T[pu HeobxoammocTn, nocrne o603HAYeHUs HanpaeBreHWs apMUpPOBaHUSA NpUBOAAT
[OMONMHUTENbHbIE MPUMEYaHUsi, ONUCLIBAIOLLME PACMONOXEHUE NULEBOIN CTOPOHbI MOBEPXHOCTU CrOf,
ykasblBaloLue Ha UCMOoMb3yeMble B NamuHaTe Matepuarnbl U T. 4.

5.2 MNpu NCNONbL30BaHUMKN KOMMNLIOTEPHLIX NPOrpamMm NPUMEHSIOT cneaylowme AoNyLEeHUs:

- UIHAEKCbI 3aNUCbIBAIOT CTPOYHbIMU BYKBAMU NOCHE ABOETOUUS.

Tpumep — [90/0:2/45]:s;

- BEpXHee nogyepkMBaHume Hajd UEHTpasrbHbIM COEM B CUMMETPUYHOM MaMuHaTe C HEYETHbIM
KONIMYECTBOM CIIOEB 3aMEHAIOT Ha 00paTHyto Kocyto Yepty (\), N(PUBOAMUMYIO MOCHE 3TOro Cros.

Tpumep — [0/45/90\]:s;

- CHMBOTbI NIIOC-MUHYC () N MUHYC-MIIOC (+) 3aMEHSIIOT HA «+-» U «-+» COOTBETCTBEHHO.

5.3 Takaa cuctema 0603Ha4yeHUss HanpaBneHui apmupoBaHus (cMm. 5.1 u 5.2) moxeT ObiTb
UCNONMb30BaHA M ANst KOMMO3MTHBIX MAarepuarioB, W3rOTOBMEHHbIX METOAOM HAMOTKM, mpu 3TOM 3a
0a3oBOe HanpaBneHuMe MpPUHMMAKT OCb CUMMETpUM, a 3a 0as3oByl0 NMOCKOCTb — MNOBEPXHOCTb
WHCTPYMEHTA.

6 O603HauyeHMe HanpasBneHUN MNAeTeHUst AN OABYHANpPaBrieHHbIX MeTeHbIX
marepuarnos

6.1 Cuctema 0603Ha4YeHUIN UMEET cneayoLyo opmy:
[9,-,11/ iem2]n N: (2)

rae 0 — yron nneTeHus;

mj — KONMMYECTBO BOJIOKOH B HUTAX OCHOBbLI (k 0603HAYaeT ThiCAYM);

Mo — KONMMYECTBO BOMNOKOH B HUTSIX yTKa (k 0603HA4aeT ThiCAYM);

N — KONMWUYECTBO NIETEHbIX CMOEB B NaMUHaTe;

N - 06bemMHOe coaepxaHue HUTEN OCHOBbLI B 3arotoBke, %.

6.2 O0beMHOEe cogep)aHue HuTen OCHOBbl, %, ANA ABYHANPaBfIEHHbIX TPEXOCHLIX MMNETeHbIX
maTepuanosB (MMeKLMX OAHY HUTb OCHOBbI U A B€ HUTK YTKa) paccunTbiBalOT No hopmyrne

#100'
{ 24 .4 } )]
cos(BA) %

rae  Aa — NNoLaab CEYEHUS HUTU OCHOBbI B TKAHU, MM,

Ag — NNowaab CeYEHUs HUTK YTKa B TKAHU, MM,

BA — yron nneteHus.

Ecnu wucnonb3yloT oAMHAKOBbIE BOMOKHA B HUTAX OCHOBbI M YTKa, TO nnowagb ce4veHus
NPONOpPLMOHAsIbHA YUCIY BONOKOH B HUTSIX U 06BbEMHOE coepXKaHue HUTEN OCHOBbLI, %, PacCYUTLIBAIOT
no gopmyne

Ne—e™ 100

2 m “)
cos(BA)
6.3 MNpumepbl 0603HAYEHWIT HANPABNEHUI APMUPOBaHUA ANA ABYHANPABMEHHbLIX NNeTEeHbIX
mMaTepuanoB npuseaeHbl B Tabnuue 1.
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Tabnuua 1 — TllpuMepbl 0003HAYEHMI HanNpaBnNEeHWW NNETEHMS ANSA ABYHaMNPaBNEHHbIX MMETEHbIX
MaTtepuanos

g
=
& £ °
£ x =
T = o T
m ° = ) g
T ® T o T
S « : n 5 5
. S = P T ° X .
OBo3HadYeHUe HanpaBneHui S @ = g « @ o3
nneTeHus a2 = 2 G S
o O = o ¥ oG
m O c o = o ©
5 o o = o
[t o S
) > o S I
T [3) =
= '0) ()
[ T A
g < g
5 @)
¥
[Os0k/t 706k]3 83 % 30 + 45 6 3 63
[012k/+ 606k]5 33 % 12 + 60 6 5 33
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MpunoxexHune A
(cnpaBoyHoE)

MonoxeHuna ctaHpgapta ASTM D6507, KOTOpble NPUMEHEHbI B HACTOALWEeM cTaHgapTe C
Moaudprkaumen nx cogepxaHms

OA.1 Pasgen 1 06nacTb NnpuMeHeHus

B HacToAWmMX nNpakTUYecKnx ykKasaHUsiX yCTaHaB/MBalOT KOAbl  HampaBfeHWs AN  LeslbHbIX KOMMO3UTHbIX
MaTepuasioB, apMMpOBaHHbIX BOMIOKHOM. Kofbl HamnpaBfeHWs M3HaydasibHO NPeAyCcMOTPEHbl AN ABYMEPHbIX C/IOUCTbIX
mMaTepuasioB W MNMeTeHbIX u3genuii. Kog cnouctoro marepuana MOXHO Takxe WCMNonb3oBaTb A1 MaTepuasnos,
NOJTyYEeHHbIX HAMOTKOM HWUTW. B onucaHue BK/OYEH METOZ NPeAcTaBNeHUs WHOEKCHOW WMHAopMauuy B KOMMbHOTEPHbIX
hopmatax, 3anucb C MHAEKCOM.

MpumeyaHne - [JaHHblli pasgen NPUMEHEHHOro cTtaHgapTa ASTM M3MEHEH B HacTosWEeM cTaHgapTe B
cooTBeTCcTBMM € TpeboBaHnsamu TOCT 1.5 (nyHKT 3.7).

[OA.2 Pasgen 5 Cuctema koopguHat

MnockocTb OTcyeTa W HanpasfeHWe BbIGUPAIOT nNepeq 3anucbio Koga  HanpasneHus. [nockocTb oTcuyeTa
BbIOMPAIOT HWKHUM WM BEPXHUM C/I0EM KOJa  HanpasfieHUs CNoMCToro marepuasia. B cnyvae co cnouctbiMu
matepvanamu, CUMMETPUYHbIMUA OTHOCUTE/IbHO CpedHei NAOCKOCTW, KOA HanpaBfieHWs, MCNOJb3YIOLWMA BEPXHUIA COi
B KauecTBe M/IOCKOCTM OTCYeTa, MAEHTUYEH KOAY Hanpas/ieHnsl, UCMOMb3YIOWEMY HWKHUIA C/I0 B KauyecTBe NIOCKOCTU
oTcyeTa; OT BblGOpa MNIOCKOCTM B 3HAYMTE/NIbHOW CTEMeHW 3aBUCUT MNOMOXWUTENbHBIA Z- WM TpU OCU CAOUCTOrO
matepvana. HanpasneHnue otcyeta (0°) BbIGMpalOT NPOM3BOSIBHO ANA obecneyeHus ygobcTBa W akTyaslbHOCTU B
KaXgoM cflydae WCNosb3oBaHMsA. 3ayacTylo npeobnajatwliee Hanpas/ieHWe BOJIOKOH onpegeneHo kak 0°. B
D3518/D3518M npvBeAeH npuMep, B KOTOPOM akTyaslbHOCTb WCMbITaHUS onpegeneHa HanpaBfieHMem oTcuyeTa -
KOHdhurypauveii obpasua casura B N0CKOCTY, A1 KOTOPOI HanpaBfieHue Harpysku BblbpaHo B kayecTse 0°.

MpumeuaHue - [aHHblii pasgen NPUMEHEHHOTO MeXAyHapo4HOro CTaHAapTa W3MEeHeH B HacTosleM
CTaHZapTe B LeNsAx CoB0AEHNST HOPM PYCCKOTO f3blka Y TEXHUYECKOTO CTU/ISI U3NTOXKEHWSI.

[OA.3 Pasgen 6 Kog HanpaBneHuss CNOUCTbIX MaTepuasioB (CTPYKTypa C/loeB)
Cnepyrolime cBefeHUS U NpuUMepbl Ha pucyHke 1 onucbiBalOT KOAbl HampaBieHUss MHOTOC/OMHbLIX MaTepuanos.
HanpaBneHne HWTEA W KO/MYECTBO C/I0EB YKa3blBAIOT C MOMOLLbI KOAOB HarpaB/fieHNs MHOTOC/OWHbIX MaTepuanos

cnegywowmm obpasom:
[Oimibi/02m2b2...Jnsb npumeyaHus @)

Cxartblii: [0/90]s
KomnbtoTep: [0/90]s

MonHbiin: [0/90/90/0]

Cxartblin: [0/90] s
KomnbtoTep: [0/90\]:s

MonHbIi: [0/90/90/0]

BepxHAs NnockocTb oTcyeTa: [45/0/90/0]
KomnbioTep: [4:£/0/90/0]
HWXHAA NAOCKOCTL oTcyeTa: [0/90/0/45f]

KomnbloTep: [0/90/0/45:1]
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Cxartblii: [(£45)20]s
KomnbtoTep: [(+-45:2/0\]:s

MonHbIi: [45/-45/45-45/0/-45/+45/-45/+45]

S - MNOCKOCTb reOMeTPUYECKO CUMMETPUM

PucyHok JA. 1- Tpumepbl KOLOB Hamnpas/eHWs MHOTOC/IOMHbIX MaTeprasios
roe:

01, 02- HanpaBfieHWe BOJIOKOH, rpaf., B NocAefoBaTeNlbHOCTU PacnofioKeHUs MHOrOC/MONHOro Matepuana (CMm.
6.1.2),

mi [7fr - KONMYeCcTBO CMOEB HUTEA Ha TOM WM MHOM HanpasneHun 01, 02 (He Mcnonb3oBaTb AN OAWMHAPHbLIX
HuTelR) (cm. 6.1.3),

® br- Tun matepuana v chopma, unm oba (ecnu TpebyeTcs) B TOM MM MHOM Hanpasnexnumn 01, 02... (cm. 6.1.5),

N - KO/IMY4eCTBO MOBTOPEHWUIA rpynnbl cioeB B CKobkax (cm. 6.1.4),

S - yKazaHue reomeTpuyeckoli cummeTtpum (cm. 6.1.6),

b - uvHAvkaTop TuUnNa matepuana u GOpMbl, WM 060MX NapameTpoB (MPU HEOOXOAMMOCTU) A1 COKpaLLEeHHO
rpynnbl C/0€B.

Bce uHAeKCbl NPOCTaBAAT CTPOYHbIMK BykBaMK, 3a UCKIOUYEHNeM «T» (obuiee) (cm. 6.1.6).

6.1.1 CnoucTble matepvanbl nepeyncneHbl B Nopsake OT MAOCKOCTU OTcyeTa K MPOTMBOMOIOXHON MOBEPXHOCTM
matepuasia. KeagpartHble CKOOKM MCNOMb30BaHbl 4719 0603HAYEHUS Havaa 1 KoHUa koga.

6.1.2 OpueHTaumMsa KaKAoro CNosi OTHOCUTE/NIbHO Hamnpas/fieHWsa oTcuyeTa YKasblBaloT Yr/IOM MeXAy OCHOBHbIM
Hanpas/ieHVeM BOJIOKOH C/0s W HanpasneHvem otcuyeta. [pu ykasaHuu CTPYKTYpbl CNOEB NJETEHWUS Yron U3MepsioT
MeXxay HanpaBfieHVeM u3rnba u HanpasfeHnem otcueTa. MonoXuTeNnbHble Yribl M3MEPSIOT MPOTUB YacOBON CTPEsKM OT
HanpasneHus oTtcyeTa npu obpalieHun B CTOPOHY MOBEPXHOCTM C/OUCTOr0 Matepuana (npaswio npasoi pyku). Co
BceMun yrnamu B gnanasoHe 90 >0 > -90 MCNoNb3YyOT COOTBETCTBYHOLWNIA AMana3oH YroB.

HanpaBneHns nocnegoBaTtefibHbIX CNOEB C pPasHbIMW 3HAYEHWAMMW pasfenieHbl AenutenbHoi uveptoit (/). Mapbl
C/OEB C paBHbIM Y MPOTMBOMNOJIOXKHBLIM YI/IOM MOTYT yKa3blBaTb C MOMOLLbIO CMMBOJIOB NJOCa-MUHyca () U MUHyca-

nmoca (+), rae BepPXHss 4acTb CMMBOJIA yKa3biBaeT Ha HanpasieHue nepsBoro cnos. Hanpuwep, [+45/ -45/ -45/ +45] -

370 TO Xe camoe, 4To U [+ 45/ + 45].

6.1.3 CuMBOMbI CNOA AN ABYX WIM HECKOSIbKMX CMEXHbIX CN0EeB OAMHAKOBOrO  HanpasfeHus U CTPYKTYpbl
maTtepuana MOryT CBOAMTbCA HanucaHuem obuwero yrna (M dopmbl MaTepuana, npu HeobxoAMMOCTM), 3a KOTOpbIM
cnefyeT MHAEKC, paBHbIli YNCY OAUHAKOBbLIX cfoeB. CM. npumep 4 Ha pucyHke JA.1.

6.1.4 Ecnu B C/IOMCTOM MaTepuasne MpUCYTCTBYIOT MHOXECTBEHHbIE W CMEeXHble MOArPYNMnbl CMOEB, KOA4 MOXHO
COKpaTUTb, NOMECTVB KaKAylo MOArpynny B Kpyrfble CKOOKW, MOcne KOTOpbIX CAedyloT MHAEKCHI N, S U b npuMeHsemble
KO Bceil noarpynne, npu HeobxogumocTW. [N onucaHWa CAOUCTOrO MaTepuana MOXeT WCMosib30BaTbCsA
HeorpaHM4yeHHOe KO/IMYEeCTBO MOArpynn B KBadpaTHbIX CKOOGkax. Bca rpynna croeB B KBafpaTHbIX CKOGKax MOxeT
MOBTOPATLCS, KakK YyKasaHO [OMOSIHUTENbHON KOHEYHOW rpynmnoii WHAEKCOB 3a npefenaMu 3akpbiBatoweli CKOOKM.
Hanpumep:

MonHocTeio:  [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]

B cxartom BHfle:[0/+60/(0/90)2)2s

6.1.5 [lpaBuno, wucnonb3yemoe AN yKa3aHWs matepuasioB C WHOEKCOM b He ABnAeTcA WHAEKCOM [AnA
NIEHTOYHOro c€nosi 1 nHAaekca «f», o3Havatowero nneteHue («fabric»). Ecnu BO BCeli CTPyKType CNoOeB MNpucyTCTByeT
OAMH CNOW, nocne 3akpbiBatloLeil KBafpaTHOM CKOOKM MOXET CTOSTb COOTBETCTBYKOLWMIA MHAEKC (K npumepy, «f»). Kog,
C/IOUCTOr0 Marepuasna Ans Npoc/ioeHHOro rmépuga MMeeT pas/iMyHble MaTepuasibl B C/IOUCTOM MaTepuasie, ykasaHHble
YHUKa/IbHbIMW MHAEKCaMW Ha CIoucToM matepuane. CBA3b Mexzy MHAEKCOM ¥ TUMOM MaTtepuasnia crnefgyeT ykasbiBaTb B
NnpUMeYaHnn B KOHLUE Koaa.

6.1.6 Bce napameTpbl CUMMETPMM, paccMaTpMBaeMble B HACTOSILLEM CTaHAapTe, CBsi3aHbl CO CpeAHeit
N/IOCKOCTbIO CNIOMCTOro Matepuana. MHAeKC «S» UCMofb3yeTcs, ecnu nepsas NosoBMHA CTPYKTYpbl C/OEB ykasaHa, a
BTOpasi cMMMeTpuyHa nepBoli. Mpy 0TOBPaXEHUN CUMMETPUYHOW CTPYKTYpbl C/OEB C HEYETHbIM YWCMIOM CfI0EB, CIIOW,
pa3pesaHHblii cpefHei NA0CKOCTbI, YKa3biBaloT BEPXHUM MNoAYepKUBaHMEM yria AaHHoro cnosi. CTporoe TONKoBaHue
Takoli 3amMcy COCTOMT B TOM, UYTO MOJIOBUHA 3TOFO C/IOA NIEXWUT B Npejenax Kaxgaoh u3 AByX yacTeli CUMMETPUYHOro

7
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crnoucToro Matepuana. Tam, rge WHAEKC «S» He UCMoNb3oBaH, MOXHO MpuMeHsATe uHAekc «T» (oblwee) Ans
0603Ha4YeHnaA TOro, YTo ykasaHa BCs CTPYKTypa Cnoes.

6.1.7 B KoHUe kofja HanpaBfeHWA MOryT BCTpeYaTbCA [OMONHUTENbHLIE MpUMEeYaHnus, OnuceiBaloLme
HanpaBneHue NoBepxHOCTEN CMOEB, yKasbiBaloLLe Ha UCMOoMb3yeMble MaTepuansl U T.4.

6.2 lMockornbKy BO MHOMMX KOMMBLIOTEPHBLIX MporpamMmax HEeBO3MOXHO WCMONb30BaTb WHAEKCH U HafCTPOYHble
WHAEKChl, pekoMeHAYEeTCA BhINOMHUTL cneayllive W3MeHeHWs Ha ocHoBe pykoBoacTBa E1309. [HdaHnHas dopma
BKMloYeHa B cocTaB puUcyHke [A.1, 3a UCKModeHneM Kofja HanpaBneHus CroucToro maTepuana, He Tpebytollero
N3MEHEHWI.

6.2.1 UHbopMaLium nHaekca npefluecTsyeT AsoeToune (i), Hanpumep [90/0:2/45]:s.

6.2.2 YepTa Haj cnoem (o3Havarwllas HErMoBTOPAKOLWMACA CMOA B CUMMETPUYHOM CMOWCTOM MaTepuane)
ykasbiBatoT obpaTHoii kocol YepToit (\) nocrne cnos, Hanpumep [0/45/ 90 \]:s.

6.2.3 CMMBOSbBI MAOC-MUHYC () U MUHYC-MNIOC ( + ) 3aMEHSIIOT Ha «+-«UMKn «- +».
6.3 Takolh Kof CTPYKTYpbl CrloeB MOXET BbiTk Talkke WCTonb3oBaH AN MaTepuarnos, NMoyYeHHbIX HAMOTKOR HUTH,
rae HanpasneHwe 0°, Kak NpaBuso, ABMAETCA OCbI0 CUMMETPUN, @ NIMOCKOCTLIO OTCHETa — NMOBEPXHOCTb UHCTPYMEHTA.

M puMedyaHune - HaHHbI pasgen npUMEeHeHHoro MeXayHapoaHoro ctaHjapTa WU3MeHeH B HacToAlleM
CTaHAapTe B UenAax cobnopeHus HOPM PYCCKOro A3blka U TeXHUHECKOro CTUNA N3N0XEHUA.

DA.4 Paspgen 7 Koabl HanpaBneHus nneTeHns

7.1 danee onucaH Kof HanpaBneHWs ABYMEPHOro MnreTeHns.

7.1.1 HanpaeneHue BOMOKOH, pa3Mep HUTU U KOMMYECTBO CMOEB YKasbiBaloT C MOMOLLBIO crefyiolero koja
HanpaBrneHus NNeTeHus:

[Omi/x Oz . . .1 N npumevaHuns (2)
rae: 6 —yromn nneTeHus,

M1 — KONNYeCTBO BOMOKOH B OCEBLIX Nydkax HUTel (kK o6o3HavaeT Thicayn),

Mo — KONMWYECTBO BOMOKOH B MIeTEHbIX Ny4kax HUTel (K = Tbicsaun),

N — KOMMYeCTBO NIeTEHbIX COEB B CIOUCTOM Martepuane,

N — 06beMHoe cofiepaHne B MpOLeHTax 0CeBLIX HUTE B 3aroToBKE.

7.1.2 O6beMHoe cofepxaHue, BbIpaXeHHOe B MpoLEeHTax OCeBbIX HUTE B 3aroToBKe, YKasblBaeT Ha
OTHOCUTENbHLIA MOAYMb 3arOTOBKM B OCHOBHBIX OCEBLIX HanpaBneHusix. ObbeMHOe cofepxaHue, BbliepXaHHoe B
npoLeHTax, paccYnTLIBaAlOT Ha OCHOBE AaHHbIX 06 OMMeTOYHbIX U OCEBbLIX HUTAX. B ByMEpPHOM TPEXOCHOM MneTeHun
CyLLecTBYeT ABe OMNMETOYHbIE U OfHA 0ceBas HUTb B O4HOM cerMeHTe. Buibop o6bema cermenTa, obLLyto (CyMmMapHyio)
OMMHY ABYX OMNMETOYHbIX HUTEW paccHMTLIBAIOT U3 ASIMH OCEBON HUTW /4 W yrna nneTenus BA cnegytowum obpasom:

Iz = 2la/cos (BA). (3)

ObLee cogepxaHue OMMETOMHOW HUTU (NpU ydeTe TONLWMHbI CerMeHTa) — 3To obLjasi ANnHa OMIIETOYMHOW HUTH,
YMHOXeHHasa Ha nrnowaib ce4YeHus onneTovHon HUTK Ag. ObLLee cofepXaHue oceBoi HUTU — 3TO AJIMHA OCEBOW HUTK
/, YMHOXEHHasA Ha nnowjagb ceveHns oceBoil HUTU A;. ObLuee cofepXKaHne HUTU — 3TO CyMMa 3TUX IBYX pacyeToB.
MpoLUeHTHEIM cofiepXaHMeM OceBOi HUTWU B 3aroToBke ByaeT obllee cofepxaHne oceBO HUTW, AeneHHoe Ha oblyee
cojepxaHue HUTK (CymMa obLero cogepaHns 0ceBoOi U OMNETOMHOW HUTK) crefyoLmm obpasom:

N = As/{[2 Ag/cos (BA)] +Aa}- 4)

Ecrnn ucnonb3yloT ognHakoBoe BOMOKHO (To ecTb AS4, IM6 1 T. ) B 0CeBbIX U OMMETOYHbLIX HUTAX, Nnowagun
ceYeHus NponopLMoHanbHel YUCNY BONOKOH B HUTAX. C y4eTOM 3TOro YNpoLLEHUA ypaBHEHUe ANA pacyeTa cofepxaHus
0CEBOI HUTU BLITMSAAUT cregyowmm obpasom:

N = naf{[2ng/cos (BA)] +na}. 5)

ObpaTuTe BHUMAHWE, YTO B TaKOM pacdeTe UFHOPUPYIOT U3rMbbl HUTW 1 3aLLeMeHne Ny4YKoB HUTEN.

7.1.3 MNpuMepbl, NpuBeaeHHbIe B Tabnuue 1, UNniocTpUpYIOT UCMONb30BaHWE KoJa HanpasneHus NneTeHus.

Tabnuya 1lMpumMepsbl kofa HanpaBneHUs NNeTeHUs

Koa nneTeHms Pasmep Yron Pasmep Yucno CopepxaHue
0CEeBbIX HUTHU, k nner., ° NNeTeHbIX.HUTH, K croeB 0CeB.HUTU, %
[030k/+706k]3 63 % 30 +70 6 3 63
[012k/£606k]s 63 % 12 + 60 6 5 33

MpuMevyaHune — [aHHblil pasgen npuMeHeHHoro ctaHaapta ASTM usMeHeH B HacToflem cTaHAapTe B
Lienax cobniofeHna HOPM PyccKoro A3blka U TEXHUUECKOro CTUNS N3NOXEHUS.
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Mpunoxexnue b
(cnpaBouHoe)

MonoxeHnua cranaapta ASTM D6507, koTopblie UCKIIOYEHbI U3 HACTOALLEro cTaHaapTa

6.1 Pasnen 4 3HaueHne U NpUMeHeHue

4.1 Uenblo kofa HanpaBneHWs CHOUCTLIX MaTepuarnoB SBISIETCS CO3fjaHWe NPOCTOro, MOHSTHOro cnoco6a
OMUCaHWA CTPYKTYpbl CNoeB cnouctoro Martepuana. lMpUHUMN HanpaBneHUs CAOUCTLIX MaTepuanos BO MHOMOM
CTPOUTCA Ha COYETaHWU MPOMBILLNIEHHLIX METOJ0B U MPUHLMMNOB, UCMONb3yeMbiX B PacluMpeHHOM pyKoBoAcCTBe MO
npoekTuposaHunio cnouctbix Mmatepuanos HACA/MO, MIL-HDBK-17-2F u ISO 1268-1.

4.2 [IoKyMEHT no NpUHUMNaM HanpaBrieHUsi NNeTeHUA NPefoCTaBnsAeT aHanorniHble CBeieHUa AnA ABYMEpPHbIX
nneTeHbIX N34 enNuidi, BO MHOrOM onupatolymecst Ha CTaHAapTHbIE METOALI UCTILITAHNIA TEKCTUMBHBLIX KOMMO3UTOB.

MpumeyvaHune — HacToAawwii pasaen NPUMEHEHHOTO MeXAYHaApOAHOro cTaHAapTa UCKNKYEH U3 HacTosLero
CTaHfapTa, Tak Kak He COOTBETCTBYET COflepXaHWio W OgOpPMIEHMIO HaLUOHanbHLIX CTaHAapToB Poccuitckoit
degepayum.
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Mpunoxexnue B
(cnpaBo4Hoe)

ConocTtaBneHune CTPYKTYpbl HacToOAWEro cTaHaapTa
CO CTPYKTYPOW NPUMEHEeHHOro B Hem cTaHaapta ASTM D6507

Tabnwuya OB.1

CTpyKTYypa HacTosLjero cTaHaapTa CTpykTypa cTaHjapTa
ASTM D6507-11
Pasgen [ Mogpasgen [TyHKT Pasgen | Moapasgen [yHKT
- - 4 41-42
- - 5 5.1
5.1 511-516 6.1 6.1.1-6.1.7
52 - 6 6.2 6.21-6.23
53 - 6.3 -
6.1-6.3 71 711-713
JA —
[Mpunoxexue b -
B -

MpumeyaHusa

1 CpaBHeHWe CTPYKTYp CTaHAapTOB MpuBeAeHO HayvHaa ¢ pasgena 4, Tak Kak npeablaylue pasgenbl CTaHAApToB U WX
WHble CTPYKTYPHbIE SN1€MEeHThI (3a UCKNo4YeHnem I'Ipe,D,I/ICJ'IOBI/[Fl) UASHTUYHDbI.

2 Pasgen 8 npuBejeH B cootBeTcTBME ¢ TpeGoBaHUAMKU FTOCT P 1.5 (nyHKT 5.6.2).

3 BHeceHb! gononHuTeneHble npunoxeHua JA, 1B, 1B B cooTBeTcTBUM ¢ TpeGOBaHUAMMN, YCTAHOBIIEHHBIMU K OCpOPMIEHUIO
HaLuoHarbHoro ctaHaapTa, MoAUGULMPOBAHHOIO MO OTHOLLIEHMIO K cTaHaapTy ASTM.

YOK 678.5.001.4:006.354 OKC 83.120 OKnp 22.21.4
Kniouesble Crnosa: NONMMEPHLIE KOMMO3UTLI, apMUPOBAaHWE, HanpaBneHue apMUpPoBaHKUs, 0G03HaYeHUue

HanpaBneHuin apMUpPoBaHUs
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KoppekTop /. A. Koponesa
KomnbtoTepHas BepcTka E.K. KysuHol
MoanucaHo B nevats 18.02.2016. dopmaT 60x84 ' /s.
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