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NMpeaucnosue

Llenn, oCHOBHbIE NPUHLMMBI M OCHOBHO NOPSA0K NpoBeeHns paboT No MeXrocyaapcTBEHHON cTaHaap-
Tusaumm yctaHoneHel FTOCT 1.0—92 «MexrocyaapcTBeHHasa cuctemMa ctaHgapTusaumm. OCHOBHbIE MOMoXe-
Hua» n  TOCT 1.2—2009 «MexrocygapcTBeHHaa cuctema  cTaHgaptusauud.  CTaHfapThbl
MeXrocynapcTBeHHble, NpaBuna U pekoMeHaaLmnmn No MexrocylapcTBeHHoN cTangapTusauun. MNpasuna pas-
paboTKK, MPUHATUSA, MPUMEHEHNs, COHOBIEHNS N OTMEHbI»

CBefeHusA o cTaHaapTe

1 MOArOTOBJIEH OTkpbITEIM akuMoHepHbIM obecTBoM «MHCTUTYT cTekna» (TK 41 «Ctekno») Ha
ocHoBe coBCTBEHHOrO NepeBoAa Ha PYCCKUIA A3bIK aHIMOSI3bIMHON Bepcun cTanaapTa, Yka3aHHOro B NyHkTe 5

2 BHECEH ®egepanbHbiM areHTCTBOM NO TEXHUYECKOMY peryrnupoBaHuio n metpornorum (PocctaH-
AapT)

3 MNPUHAT MexrocyaapCTBeHHbBIM COBETOM NO CTaHAapTU3auum, MeTporiorun u ceptudukanmm (Npo-
TOKOM OT 27 okTAGPa 2015 . Ne 81-M)

3a NPUHATUE NPpOoronocoBanun:

KpaTkoe HavMmeHOBaHue CTpaHbl Kon ctpaHbl CokpalleHHOe HaUMEHOBaHWE HALIMOHANBHOTO opraHa
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTv3auum
ApmeHus AM MuvHakoHoOMKWKM Pecny6nivkn Apmenusi
Benapycb BY loccrangapt Pecny6nukn benapych
Kupruams KG Kblprelactangapt
Poccus RU Pocctangapt
TagXukuctaH TJ TapxvkcTaHgapT

4 Mpukaszom defepanbHOro areHTCTBa Mo TEXHUYECKOMY PeryriupoBaHuio 1 MeTpornorui oT 3 MapTa
2016 r. Ne 111-cT mexrocyaapcteeHHbln cTangapT FTOCT EN 14321-1—2015 BBeieH B 4eMCTBUE B KaYecTBe
HauuoHanbHoro ctaHgapTa Poccuinckoin ®enepaumm c 1 anpena 2017 .

5 Hacroawwuin ctangapT uaeHTUYEH eBponenckomMy peruoHansHoMy ctangapty EN 14321-1:2005 Glass
in building — Thermally toughened alkaline earth silicate safety glass — Part 1: Definition and description
(CTekno B cTpouTenbCcTBe. 3aKkaneHHoe LWenoYHo3eMerbHOoe cunukaTHoe BesonacHoe cTekno. YacTe 1. Onpe-
JerneHue uonucaHue).

EBponeiicknin cTaHgapT paspaboTtaH TexHndeckum komnteToMm CEN/TC 129 « CTekIio B CTPONTENBCTBE»
EBponeiickoro komuteTa rno ctraHaaptusavnm (CEN).

HanmeHoBaHWe HacTosILero cTaHgapTa U3MeHeHO OTHOCUTENbHO HAaUMEHOBaHNS YKasaHHOro eBponei-
CKOro cTaHgapTa ans npusegeHus B cootsetcteue ¢ FOCT 1.5 (nogpasaen 3.6).

Mpn NnpUMeHeHUN HacTosILWLEero cTaHaapTa pekoMeHayeTCsl UCMOoNb30BaTh BMECTO CChINTIOYHBIX eBponei-
CKUX CTaHOapTOB COOTBETCTBYIOLLME UM MEXIOCYAAPCTBEHHbIE CTaHAapThl, CBeAeHNs 0 KOTOPbIX NPUBEAEHbI B
O0NoNHUTENLEHOM NpunoxeHun OA.

B cTaHgapT BKNOYEHO fononHUTeNbHOE NpunoxkeHue b, B KOTOPOM NpuBeaeHbl pekoMeHaaLmnm no npu-
MeHeHUo cTaHaapTa

6 BBEJEHBIEPBbIE
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UHpopmaust 06 usMeHeHUsIX K HacmosiuieMy crmaHOapmy rybruKkyemcs 6 exe200HOM UHGOpMayUoH-
HOM yKazamere « HayuoHarnsHbie cmaHdapmbl», a mekem U3MeHeHUL U Nofpasok — 8 eXeMeCsIYHOM UHop-
MauyuoHHOM ykaszamene «HauuoHanbHble cmaHOapmebi». B criyyae nepecmompa (3aMeHbi) UnU OMMEHb!
Hacmosiujeao cmaHOapma coomeememeyroujee yeedomreHue 6ydem oOny6IIUKOBAHO 8 eXeMeCSYHOM
UHbopMaUUOHHOM ykasamerne «HauyuoHarnbHbie cmarHlapmbi». Coomeemcemsayrowasl UHhopmayusi, yee-
domrieHue U meKkcmel pasMeuarmes makxe 8 UHhopMauuoHHoOU cucmeme obuie20 ofib308aHUs — Ha ohu-

yuansHoM catime ®edepallbHO20 ageHmMcemea o MexHUYeCKoOMy peayrnuposaHuro U Memporoauu 8 cemu
UHmepHem

CtaHgapTtuHdopm, 2016

B Poccuiickoin deaepaunm HacTOAWNI CTaHAAPT He MOXKET ObITb MOMTHOCTLIC UM YaCcTUHMHO BOCMPOU3BE-
OEH, TUPaXKMPOBaH N pacnpocTpaHeH B KavyecTBe oduuManbHOro nsgaHusa 6es paspelleHns degepanbHoro
areHTCTBa No TEXHNYECKOMY peryrnmpoBaHuio U MeTponornm
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M E XTTocyaAPG CTHBETHTHUBbB H# C TAHAODAPT

CTEKNO 3AKANEHHOE LUENOYHO3EMEJNIbHOE CUNUKATHOE

TexHU4Yeckune TpeGOBaH nAa

Thermally toughened alkaline earth silicate glass. Technical requirements

Data BBegeHua — 2017—04—01

1 O6nacTb NnpMMeHeHus

HacToawuii ctaHaapT ycTaHaBnuBaeT TpeGoBaHUsA K OTKITOHEHUAM pasMepoB, OTKITOHEHMIO OT NNOCKoC-
THOCTU, 06paBoTKe KPOMOK, XapaKTepy paspylleHus, (PU3UYECKUM XapaKTepucTMKam NNocKoro 3akaneHHoro
LLIeNOYHO3EMENBHOTO CUNMMKaTHOro GesonacHoro cTekna, npeaHasHavyeHHoro ANs WUCMOMNb3oBaHUs B
CTpOUTENbLCTBE.

HacTtoawuii ctaHaapT He pacnpocTpaHaeTcsa Ha MOMNMPOBaHHOE 3aKaneHHoe LenoYHo3eMernbHoe
BesonacHoe CTekIo, UHPopMaLMa 6 KOTOPOM NPUBEASHa B MPUMOXKEHNU A.

K 3akaneHHoMY LLIeNoYHO3EMENLHOMY CUMMKATHOMY BesonacHoMy CTeKIy MOryT NpUMeHATLCA AoNo -
HUTeNbHbIe TPeBoBaHUA, He YCTaHOBMEHHbIE HACTOALLMM CTaHAapTOM, €CMNU OHO BXOAMUT B COCTaB APYrux
nsaenuii (HanpUMep, MHOTOCINONHOrG CTeKna UNW cTeknonakeTa) Ui NoABepPrHyTo AoMNoNHUTENLHON oBpa-
BoTKe (HanpuMep, Ha Hero HaHeceHo NoKpLITUE). DTU ACNONHUTENbHBbIe TpeGoBaHMA YCTaHaBNUBALOT B CTaH-
JapTax Ha COOTBETCTBYIOWYIO Npoaykuuio. [pu UCMonNb3oBaHUKM 3aKaneHHOro  LenoyYHo3eMenbHOro
cunukatHoro 6esonacHoro cTekna B Apyrux Buaax Usaenuii OHO COXpaHsAeT CBOM MexaHuYeckne 1 TennoBsble
XapaKkTepucTUKu.

2 HopmaTuBHbIe CCbINKK

Ans npumeHeHna HacTosLero ctaHaapTa HeobxoAMMbl criedyoLLne CChlNoYHble AoKYMeHThI. Ans Heaa-
TUPOBAHHbLIX CChINTOK MPUMEHSIIOT NocnefHee n3aHune CCbiNoYHOro AoKyMeHTa (BKItovas BCe ero USMeHeHuUs ).

EN 1096-1 Glassinbuilding — Coated glass — Part 1: Definitions and classification (Ctekno B cTpou-
TenbcTBe. CTekno ¢ nokpelTueM. HacTs 1. OnpegeneHus n knaccudurkarms)

EN 12600 Glass in building — Pendulum test — Impact test method and classification for flat glass
(CTekno B cTpouTensctee. UcnbiTaHne MmasdgTHUKOM. MeToa UCMbITaHWs Ha yaap 1 Kinaccndukaumsa ninockoro
cTekna)

EN 14178-1 Glassinbuilding — Basicalkaline earth silicate glass products — Part 1: Float glass (Ctek-
no B cTpouTernbCTBe. BasoBble M3aenus U3 WenoYHO3EMeNbHOro CUNUKaTHoro ctekna. Yacts 1. dnoar-crek-
no)

3 TepMuHbI M onpeaeneHus

3.1 3akaneHHoe Leno4YHo3eMenbHOe cunukatHoe Ge3onacHoe ctekno (thermally toughened
alkaline earth silicate safety glass): Ctekrno, B NOBEpXHOCTHOM CNOE KOTOPOro Npy NOMOLLU crelanbHOro npo-
Lecca HarpeBaHus U oxXNax4eHus Co3aHbl CKUMaloLLMe HanpskeHWs, NpuaaolmMe emy noBblEHHYo CTO-
KOCTb K MEXaHUYEeCKNM U TEPMUYECKNM BO3AENCTBUAM 1 6e30nacHbI XxapakTep paspyLUeHus.

UspaHue ocpnumanbHoe
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3.2 nnockoe 3aKkaneHHoe LWeno4YyHo3lemernbHoe cunukatHoe 6esonacHoe ctekno (flat thermally
toughened alkaline earth silicate safety glass): 3akaneHHoe wenoyHoszemensHoe cunukaTHoe GesonacHoe
CTekNo, KOTOPOMY B MpoLiecce NPOU3BOACTBA creumnanbHo He NpuaaHa nsorHyTas dopma.

3.3 amanupoBaHHOe 3akaneHHoe LlieNoYHO3eMenbHOe CcuUnukatHoe 6e3onacHoe cTekno
(enamelled thermally toughened alkaline earth silicate safety glass): 3akaneHHoe weno4yHosemensHoe cunu-
KaTHOe BesonacHoe CTeKNo, Ha NOBEPXHOCTL KOTOPOTO B MpoLecce 3akankn HannasneHa kepammyeckas dpuT-
Ta. MNocne 3akankn kepamudeckas puTTa CTaHOBUTCH HEOTbEMIIEMON YaCTbIo CTeKa.

MpwumeyaHne— BBenmkobprnTaHum Takoe CTEKIO TaKxkKe Ha3blBaloT HENPO3paYHoe 3aKkarneHHoe WenoYyHo3e-
MernbHoe cunmkatHoe 6GesonacHoe cTekro (opaque thermally toughened alkaline earth silicate safety glass).

3.4 ropusoHTanbHas 3akanka (horizontal toughening): MNMpouecc 3akarnku, Npyu KOTOPOM CTEKIo noA-
JepXuBaeTcs Ha ropu3oHTarnbHbIX Bankax.

3.5 BepTukanbHan 3akanka (vertical toughening): MNpouecc 3akanku, Npy KOTOPOM CTEKO NoABeLInBa-
eTcsl MPU NOMOLLU 3a>XKUMOB.

4 Ba3oBoe cTeKno

Ons N3roToBMEHNS 3aKareHHOoro WenovYHo3eMeNbHOro CUNMKaTHoro 6e30NacHoro cTekna UCnonb3yoT
CTEeKINo, COOTBETCTBYIOLEE CrieayoWwum cTaHgapTam:

- ernovHosemensHoe cunukaTHoe ctekno no EN 14178-1 (cpnoat-ctekno);

- WeroYHo3eMerNbHOe CUnMKaTHoe CTekno ¢ nokpbiTem no EN 1096-1.

5 Xapaktep pa3pyLueHus

I'Ip|/| paspyweHnn 3akaneHHoro Wweno4YHO3eMeribHOro CUIIMKaTHOro 6e3onacHoro crekna 06pa3yeTc;|
MHOXXECTBO MEJKNX OCKOJSTKOB, 0DbIMHOC MMEIoLLIMX HEeOCTpble Kpasd.

MpwumMeyaHune— Xapakrep pa3pyLLeHns CTeKNa B NpoLecce aKCcniyartauum He Bcerga CooTBETCTBYET yKas3aH-
HOMY B pasgene 8 BCeacTBME CKUMAIOLWEro AeNCTBYS KPENnneHnn unm gpyrux anemMeHToB usgenus (Hanpuvep, croes
MHOTOCITONHOIO CTEKIa) Ny N3-3a NPUYKHbI pa3pyLleHust.

6 Pasmepbl nnpeaenbHble OTKNOHEHUA

6.1 HoMuHanbHasA ToNWMUHa n npeaenbHble OTKNOHEHUA NO TOJILWNHE

HomuHanbHas TonwmHa U npeaerbHble OTKIOHEeHNS Mo TOMLLMHEe A0MKHbBI COOTBeTCTBOBaTh Tpe6GoBaHu-
AM cTaHaapToB Ha GaszoBoe cTekrno (CM. pasaen 4), HekoTopble TpeGoBaHWsA NpuMBeaeHbl B Tabnuue 1.

Tab6nunua 1— HomuHanbHasi TONWMHA U NpeaernbHble OTKIOHEHUS MO TONLUHE
B munnumetpax

HoMMHANbHAS TONLUHE d MpeaenbHble OTKNOHEHUA ANS LLENOYHO3EMENBHOTO CUITMKATHOTO
dnoar-ctekna
4 +0,2
5 +0,2
6 +0,2
8 +0,3
10 +0,3
12 +0,3
15 +0,5

TOJ'ILLI,I/IHy NMNCTa CTeKNa onpeaenatoT TaK XKe, Kak U TONWNHY 6a30Boro crekna. I/I3mepeH|/|ﬂ npoBoAAT B
cepeagnHe KaxKkaom na YeTbIPEeX CTOPOH, MPU 3TOM TOYKa U3MepeHnd He AOoJDKHa nonagaTtb B obnactucnegos ot
3aXNMOB, YKa3aHHbIX Ha PUCYHKe 3, npn X Hann4mn.

2
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6.2 LWwnpuHa ngnuHa (pasmepbl)
6.2.1 O6wme NoONOXKeHNA
Mpy ykasaHUM pa3mMepoB 3aKa/IEHHOrO0 Le/I0YHO3EMETLHOM0 CUIMKATHOro 6e3onacHoro cTekna, UMeto-

Lero NpsAIMoOyronbHyto hopMy, cHavasna ykasbiBaloT WMPKHY B, 3aTeM AnvHy H (cM. pucyHoK 1). 3To Heo6xoau-
MO, YTO6bl TOUHO UAEHTUMLUPOBATL WNPUHY B 1 ANMHY H cTekna npu ero MoHTaxe.

B B

PucyHok 1 — WwupuHa B v gnuHa /-/nncta ctekna

6.2.2 MakcumasibHble U MUHUMa/IbHbIe pa3Mepsbl
MakcumManbHble U MUHUMasIbHbIe pasMepbl CTeka ycTaHaBnBaeT U3roToBUTESb.
6.2.3 lpepnenbHble OTK/IOHEHNS pa3MepoB U POpMbI

Mpu 3a4aHHBIX HOMUHAJIbHBIX pa3Mepax Mo AJIMHEe U LUMPVHE INCT CTEKNa He A0/KeH ObiTb 60/blie Nps-
MOYTo/IbHMKa, pa3Mepbl KOTOPOro 60/blle HOMUHA/IbHbLIX Pa3MepoB CTek/a Ha NpeaenibHoe O0TK/IoHeHue f, 1 He
[O/MKEH OblTb MeHblle NMPSIMOYrofibHUKa, pa3Mepbl KOTOPOro MeHblle HOMWHAsbHbIX pasMepoB cTekna Ha
npegensHoe OTKAOHEHWe t. T NPSMOYTO/IbHUKM AO/KHbI UMETb 06U LLeHTP 1 napansesnbHbie Apyr Apyry
CTOPOHbI (CM. pUCYHOK2). MpeaesnbHbie OTKIOHEeHUs OT NPSIMOYTO/IbHOW hopMbl ONpeaensitoT ¢ NOMOLLbI 3THUX
NPSIMOYTO/IbHMKOB. MpeaesnibHble OTK/IOHEHUS pa3MepoB yKasaHbl B Tabnuue 2.

-
-

B+t
PucyHok 2 — lMpefenbHble OTKNOHEHUS pa3MepoB IMcTa cTekna

Tab6nuuya 2— MNpegenbHble OTKIOHEHUSA pa3MepoB No wupuHe B n gnnHe H
B munnumetpax

MpepensHoe OTKMOHeHVe MMpyY HOMWMHAILHOW TOMLWMHE CTekna
HoMuHasnbHbI pasvep B wi H

d< 12 d> 12
<2000 +2,5 (ropu3oHTasibHasa 3akaska) 3.0
+3,0 (BepTukanbHas 3akasnka)
2000 < B v H < 3000 +3,0 14,0
> 3000 14,0 15,0
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6.2.4 [edopmauuns Kpas npy BepTUKasibHO 3akaske

3aXuMbl, NPUMeHsieMble 417 NMoABELWNBAHNA CTEKNA NPU 3aKaske, MOTyT cTaTb NPUYMHON NOSIBNEHUS
BMSTVUH Ha NOBEPXHOCTU CTEKNA — C/1ef0B OT 3aXMMOB (CM. pUCYHOK 3). PaccTosiHve oT kpasl CTekna fio LeHT-
pa cnefa oT 3aXnMa go/MKHO 6bITh He 6oniee 20 MM. B 30He criefia oT 3axumMa gonyckaetcsa gechopmanus kpast
pasMepoM MeHee 2 MM M 06/1aCTb ONTUUYECKUX UCKaxeHuil. Jedopmaumnio kpas BKIOYaOT B npegefbHble

OTK/IOHEHUSI pa3MepoB, yKasaHHbIX B Tabnuue 2.

1

4 3

1— pedpopmaums kpasi; 2 — paccTosiHie He 6onee 20 MM; 3 — cnef 0T 3aXUMa; 4 — 061acTb ONTUYECKMUX UCKAXEHUIA PafnycoM He
6onee 100 Mm

PucyHok 3 — Cnefbl OT 3aXXMMOB

1— obLee OTK/IOHEHME OT NJIOCKOCTHOCTU; 2 — WnpuHa B nnn
OnvHa H, nnm gnvHa guaroHanu; 3 — siokasibHoe OTK/IOHeHne
OT MN/I0CKOCTHOCTU; 4 — anunHa 300 Mm

PucyHok 4 — O6Liee 1 1oKanibHOe OTKNOHEHUSA
OT MIOCKOCTHOCTM

6.3 OTK/IOHEHMA OT NJIOCKOCTHOCTU
6.3.1 OO6LWue NONOXKEHMUSA

M3-3a ocobGeHHOCTel npolecca 3akasiku HeBO3-
MOXHO MOJly4YnTb M3AEeNue Takoe Xe Mockoe, Kak 0To-
XOKEHHOe cTekno. Bcreacteue aToro MOryT BO3HUKHYTb
OTK/IOHEHUS OT MJIOCKOCTHOCTW, KOTOpble 3aBUCAT OT
HOMWHA/IbHOW TO/LWMHbI, Pa3MepPoOB M COOTHOLUEHMS
pasmepoB. PasnuualT gBa BuAa  OTK/IOHEHWNA
(cm. pucyHok4):

- 0obLee OTKNOHEHNE OT NSIOCKOCTHOCTY;

- NIOKaJ/IbHOE OTK/IOHEHME OT M/IOCKOCTHOCTM.

MpunmeuaHune 1— O6uee OTKIOHEHME OT NOC-
KOCTHOCTW, KakK MpaBuio, KOMMEHCUPYETCS pamMOyHol
KOHCTPYKUNER.

MpunmeuvyaHue 2— JlokanbHble OTK/IOHEHUS OT
NMIOCKOCTHOCTU [O/IKHbI GbITb YYTEHbI NpY BbiIGOpe MaTepua-
JIOB OCTEK/NEHUSI 1 KpaeBbIX ynnoTHUTeneit. Ocobble Tpebo-
BaHWS K JIOKaJIbHbIM OTK/IOHEHWSIM OT MJIOCKOCTHOCTHU
Heo6X0MMO COrnacoBbIBaTb C U3rOTOBUTESIEM.

6.3.2 OnpepgeneHne o6WEro OTK/IOHEHUSA OT
N/IOCKOCTHOCTHU

JlncT cTekna ycTaHaBAUBAKT BEPTUKAbHO 60/b-
LLUE CTOPOHOW Ha ABa OMOpPHbIX 6/10Ka (CM. PUCYHOK 5).

M3mMepsaT MakcuMasibHOe pacCTosiHME Mexay
pebpomM MeTan/INYeCcKon NMHENKN UNN HaTAHYTOW Npo-
BOJIOKOM 1 BOTHYTOIM NOBEPXHOCTLI CTeKNa BAO/b Kpa-
€B 1 BAONb AnaroHanen nucta ctekna (CM. pucyHok4).

V3mepeHHoe 3HauYeHre OTK/TOHEHNST B MUJTTMET-
pax AensiT Ha COOTBETCTBYHLLEE M3MEPEHHOE 3Haue-
HVWEe O/VHbI, WWPWHBI WK AuaroHanu nucta crekna B
MUNIUMeTpax.
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N3mepeHus NpoBodAaT Npn KOMHATHOM TemnepaType.

1 — Bunu H; 2 — (Bwnu H)/2; 3 — (Bwunu H)/4; 4 — makcumym 100 mm

PrcyHok 5 — YcnoBust uamepeHns o6LWero 0TKIOHEHWS OT MNOCKOCTHOCTU

6.3.3 OnpeaeneHue NOKanbHOro OTKIIOHEHUSA OT NITOCKOCTHOCTU

JlokanbHoe OTKNOHEeHWe OT NNOCKOCTHOCTU MOXET UMeTb MECTO Ha OTHOCUTeSbHO HeGorbLIOM paccTos-
HWUW OT Kpas cTekna. llokansHoe OTKIOHEHUE OT MIOCKOCTHOCTU n3MepsatoT Ha AnvHe 300 MM € UCMOoNb30BaHW-
eM MeTannM4ecKom NIMHENKN UM HATSAHYTOM NPOBOSIOKM MapasnsiesibHo KPOMKe Ha paccToAHUM 25 MM OT Kpasi
cTekna (CM. pucyHok 4).

JTokansHoe OTKNOHEHWe OT NNTOCKOCTHOCTU BhlpaKaloT B MUIIIMMeTpax Ha 300 Mm.

Mpu onpeneneHny NokanbHOro OTKITOHEHUS OT MIIOCKOCTHOCTM Y30p4YaToro cTekna JIMHenky onvparoT
pebpom Ha Haubonee BbINYKble YYACTKM MOBEPXHOCTU CTeKkNna U U3MepsAloT paccTosiHne mexay pebpom
AUHeNKN 1 Hanbonee BbINyKbIM y4acTKOM NOBEPXHOCTY CTeKNa.

6.3.4 lMpepenbHble OTKNOHEHUA OT NITOCKOCTHOCTU

O6wwee 1 nokanbHoe OTKIOHEHWS OT MIIOCKOCTHOCTU, onpeaeneHHble B COOTBETCTBUM ¢ 6.3.2 1 6.3.3, ona
cTekna 6e30TBePCTUI UM Na30B, U/ BEIPE30B He A0MKHBI NPEBbILATL 3HAaYEHWI, YKazaHHbBIX B Tabnuue 3.

Tabnwunuya 3 — O6lee 1 NoKanbHOe OTKMNOHEHWS! OT MITOCKOCTHOCTU

OTKNOHEeHne OT NNOCKOCTHOCTU, He Bonee
Buna 3akanku Bua cTekna
obLee, MM/MM nokansHoe, Mm/300 Mm
Fopu3oHTasnbHas LLeno4yHo3emernbHoe cnmm- 0,003 0,5
KaTHoe brnoaT-cTekno
BepTtukanbHas 0,005 1,0

7 O6paboTKa KPOMOK, OTBEpPCTUSA, Na3bl U Bblpe3bl

7.1 NpepynpexaeHue
3akaneHHoe LenoyHo3eMensHoe cunukaTtHoe BesonacHoe CTekNo He AonyckaeTcsl noABepratb Mexa-
Hu4yeckon obpaboTke (peska, cBepreHue, obpaboTKka KPOMKN).
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7.2 O6paboTka KPOMOK CTeKNna A0 3aKanku
Kpomku cTekna gomkHbl ObiTb 06paboTaHbl 40 ero 3akasku

Haunbonee npocTeiM BUAOM oGpaGOTaHHoM KPOMKW sIBMsieTCA anTynneHHaﬂ Ka (cM. pu y oK 6, a).
Opyrve pacnpocTpaHeHHble BUAbl 06paboTaHHbIX KpOMOK MBep, apu y 6 b—6 d Mo OBa-
HUIO C N3rOTOBUTENEM BO3MOXHbI CrieuuanbHbl 0b6paboT POMOK, Hanpumep, rugpoa 6p33|/|BHaﬂ
peska.

7.3 OekopaTUBHbIEe KPOMKU

C nomMoLpbto cneynansHbIX BUAOB 06paboTKM MOXHO NOMYYMTh ApYrie BUAabl KOOMOK C pazHoobpasHbIMK
npodgpunamn.

7.4 Kpyrnble oTBepcTUs
7.4.1 O6wwme nonoxeHus

HacTodAweM CTaHgapTe pa arTCd TOJb 1€ OTBEPCTUA CTEeKN1a HO
MeHee 4 mm. Bug 06p860TKI/I KPOMOK OTBepCTI/IIz cornacoBbIBalOT C UFOTOBUTENIEM
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7.4.2 OuameTp oTBepcTUA

Kak npasunso, aMameTp OTBEPCTUA I JOIDKEH ObITb He MeHee HOMWHaNbLHOM TONLUMHBLI cTekna. Boamoxk-
HOCTb N3roToBNEHNA OTBepCTI/IIz C MeHbWWNM JnaMeTPpOoM crneayeT YTOUYHUTb Y U3roTOBUTENA.

7.4.3 PacnonoxeHue oTBepCcTUN

B obuwem crniydae NonoxeHWe OTBEPCTUs OTHOCUTENBbHO Kpas cTekna, yria nucta cTekrna W gpyroro
OTBEpCTUSA BEIGMPAIOT B 3aBMCUMOCTU OT:

- HOMUWHarmbHOW TONWWHLI cTekna (d);
pasmepoB nucta ctekna (B, H);
anameTpa oTBepcTUs (J);
bopMbI CTEKNa;
KONM4ecTBa OTBEPCTUI.

Ans nucTa cTtekna, Metollero He bonee YeTbipex OTBEPCTUIA, PEKOMEHOYETCS BbIMOMHATL cnedyowme
npaBuna:

1) paccTosiHMe a oT kpasi OTBEPCTUS 0 Kpasi CTekna AoKHO 6bITb He MeHee 2d,

ax2d
PucyHok 7 — PacnonoxeHne 0TBEpCTHSI OTHOCUTENBHO Kpas cTekna

2) paccTosiHue b mexay KpasiMy BYX OTBEpPCTUI LOIMKHO ObITb He MeHee 2d);

I b ]

bz2d

PucyHok 8 — PacnonoxeHune aByx OTBEPCTUN
3) paccTosiHMe ¢ OT Kpasi OTBEPCTUS 40 Yriia nMcTa cTekna AoimkHo BbiTb He MeHee 6d.

c>6d

PucyHok 9 — PacnonoxeHne oTBEpPCTMS OTHOCUTENBHO yria nucTa cTekna
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[MTpnmedyaHune—Ecnn ogHO 13 paccTOsIHWIA OT Kpasi OTBEPCTMSI A0 Kpasi cTekna MmeHee 35 MM, BO3MOXHO
notpebyeTcsi pacnonoXnTb OTBEPCTNE AaCUMMETPUYHO OTHOCWTENBHO yrina nucra crekna. B aTom cnyyae nonoxexve

OTBEPCTUA COrmacoBbIBAKOT C USTOTOBUTEIEM.

7.4.4 TpepenbHble OTKIIOHEHUSA AUAMETPOB OTBEPCTUN
MpepenbHble OTKIOHEHNUS AMaMeTPOB OTBEPCTUI yKazaHbl B Tabnuue 4.

Tab6nwuua 4 —lNpegencHble OTKNOHEHUS ANaMeTPOB OTBEPCTUI

B munnumetpax

HomuHanbHeIM AnameTp oTBepcTUs &

MpenensHoe oTKNIOHEHUE

4<3<20 +1,0
20 <@ <100 +2,0
100<@ Mo cornacoBaHwuto ¢ N3roTOBUTENEM

7.4.5 I'Ipe,qeanble OTKINMOHEHUA NOJT0XEeHUA OTBepCTUA

MNpeaenbHble OTKIOHEHUS MONOXEHUSA OTBEPCTUS HE AOMKHbI MPeBbIWaThL NpeaeibHbIX OTKIIOHEHNA pas-
MepOoB No wupuHe B n anuHe H (cm. Tabnuuy 2). KoopguHaTtel OTBEpCTUS 3a4at0T Mo ABYM B3aMMHO NepneHan-
KYNSIpHBIM HanpasneHnsam (Mo 0CAM X U y) OT TOUKU OTcUeTa [0 LeHTpa oTBepcTud. B kavyecTBe Toukn oTcueTa
06bI4HO BEIGMPAtOT pearbHbI UK BUPTYanbHbIA yron cTekna (cM. npuMepbl Ha pucyHke 10).

KoopanHaTbl oTBepcTus (X, Y) npedcTtaBnsatoT cobon (x £ 1, y £ 1), rae x n y — TpebyemMble paccToaHuS,

t — npenensHoe OTKMOHeHWe No Tabnuue 2.

MpwumeyaHune— Bbonee xecTkme TpeboBaHUs K NpeAenbHbIM OTKITOHEHUSIM HEOGXOAMMO COrnMacoBLIBaTh C

N3roToBUTENEM.

Y

X

et

Y

PucyHok 10 — lNprmepbl TONOXeHUs OTBEPCTUN OTHOCUTENBHO TOUKM OTCHEeTa

7.5 Ma3bl U Bblpe3bl

CTekno MoxeT OblTb M3rOTOBMEHO C p83H006p83HbIMI/I na3amMmmn 1 Belpe3amMn.

S

1

PucyHok 11 — lNprmepbl Na3oB 1 BbIPe30B
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Bung 06paboTkn KPOMOK Na30B 1 BbIPE30B COrMacoBbIBAOT C U3rOTOBUTENEM.
7.6 durypHoe cTekno
B0o3MOXHO U3rOTOBIEHNE CTEKITA PasHbIX HEMPSAMOYToSbHBIX (hOPM, COTNACOBaHHbLIX C U3rOTOBUTENEM.

8 WUcnbiTaHMe Ha xapaKTep pa3pyLUeHus

8.1 OO6uune nonoxeHus

UcnbiTaHne Ha XapakTep paspyweHund npegHasHa4v4eHo 4119 OLULeHKN COOTBETCTBUA CTEKIa TpeGOBaH nNam
6GesonacHocTU npun paspyweHni, yCTaHOBNEHHbIM 4114 3aKaNeHHOro Wesio4HO3eMesIbHOro CUIMNKaTHOro 6e3s0-
nacHOro cTexkna.

8.2 KonuuectBO 1 pa3Mepbl o6pa3yoB

WUcnbiTanus npoBogaT Ha nsaATM obpasuax pasmepom (360 x 1100) MM, He MMetoLLMX OTBEPCTUIA, MA30B U
BbIpe30B.

8.3 lNpoBeaeHUe UcNbITaHNUA

Mo kaxgomy obpasuy OCTpbIM CTaNbHbIM MHCTPYMEHTOM HaHOCAT yAapbl B TOUKE, PACMOMOXKEHHON B
cepegunHe ANIMHHOW CTOPOHLI 0Bpa3ua Ha paccTosiHM 13 MM OT Kpast, 40 TeX Nop, Noka obpasew, He pa3pyLumTes
(cM. prcyHok 12).

MpwnmeyaHune— Xapakrep paspyLleHunsi CTeKNna He MeHsieTCs npu TemnepaType oT muHyc 50 °C go 100 °C.

MpuMepbl CTanbHbIX MHCTPYMEHTOB: MOJIOTOK MAacCoi OKOMo 75 T, MPYXUHHBIA KepHep Winn nogobHbIn
WHCTPYMEHT C TBepAbIM 3a0CTpeHHbIM 60likoM. Pagunyc ckpyrneHust ocTpoin YacT boika npumepHo 0,2 mm.

Mpu ucnbiTaHnn obpasew, JOITKEH NeXaTb Ha NITOCKON FOpU3OHTarnbHOM NOBEPXHOCTN 6e3 3akpensieHus.

[nanpegoTepalleHns pasneTa 0CKOKOB Kpas obpasiia hUKCUPYHOT TOHKOW PaMKOM, CKOTYEM U T. M. TaK, YToGbl
nocre paspylleHus o6pasLia OCKoIKKU OCTaBanuch Ha MecTe.

550

2]
—

360

1100

1 — Touka yoapa

PucyHok 12 — lNonoxeHne To4kM yaapa

npl/l NCMBITAHUW 3aKaNeHHOTO LWeNoYHO3eMEeNbHOro CUnMKaTHoro 6e3onacHoro cTekna, M3roToBNEHHOro
MeToaoM BepTI/IKaJ'IbHOIz 3akarllkm, ToHKa yapa He JOJPKHa coBNadaTtb CO CrieoM OT 3aXnmMa.

8.4 OueHka xapakTepa pa3spyLUeHuUA

MoacyeT KonMYecTBa OCKOMNKOB U U3MEPEHME pasMepoB Camoro ANMHHOIO OCKOSKa NPoBoAsT B TeYeHNe
4—5 muH nocrne paspyleHuns obpasua. Mpu oueHKke xapakTepa paspyLleHus He yuuTbiBaoT obnacTb paguy-
comM 100 MM C LLeHTPOM B TOYKe yaapa 1 0611acTb LWMPUHOW 25 MM Mo nepuMeTpy obpasua (CM. pucyHok 13).

Ans nogcuyeTa OCKOMKOB BbIBUPAIOT y4acToK ¢ Hanboree KpynHbIMU 0CKOMKaMm (4ToBbl NOAYYUTb MUHU-
ManbHoe konudecTBo). [logcdeT OCKOMNKOB MPOU3BOAAT C  MCNOMNb3oBaHWeMm LwabnoHa pas3mepoMm
[(50 = 1) x (50 £ 1)] mm (cM. npunoxeHue B). LWabnoH pasmellatoT Ha obpasLie 1 NoACUNTLIBAOT KONMYECTBO
LeNbIX OCKONIKOB B BblAerNieHHOM kBagpaTe. OCKOMoK cuMTaeTcs «UenbiM», €ClM OH HE COAEPKUT TPEeLLUH,
nepecekarwLLMX ero oT Kpast 4o kpas (CM. pUCyHoK 14).
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1 — HeyuuTbIBaemas obnactb

PucyHok 13 — O6nacTb, He yunTbiBaemasi Npy noacyeTe OCKONKOB U U3MEPEHUM Pa3MEPOB CAMOro ATMHHOIO OCKOIKa

Lo

PucyHok 14 — lNpumepsbl LenbiX OCKOMKOB U UX KONUYECTBO

Mpu noacyeTe kaxkablid OCKONOK, HAaXOAALMACH BHYTPW BbIAENIEHHOTo KBagpaTa, yYUThIBaT Kak oguH
OCKOJOK, KaxKA bl OCKOITOK, YaCTUYHO BbIXOASALLMIA 3a Npeaernbl BelAeNeHHoro KksaapaTta, yYUThIBakoT Kak Mosio-
BUHY OCKosIKa (CM. npunoxeHue B).

8.5 MUHUManbHOEe KONMMYeCTBO OCKOIKOB
YUTtobbl KJ'IaCCI/Id)I/ILI,I/IpOBaTb CTEKNO KaK 3akaneHHoe LienoYyHo3eMerlbHoe cununkatHoe BeszonacHoe,
KONM4eCTBO NOACHUTAaHHbBIX OCKOJIKOB A4 KaXKAoro 06pa3u,a He JOIPKHO BbITb MeHee YKa3aHHOIoB Tabnuue 5.

Tab6bnwuuya 5 —MuHMManbHOE KONMYECTBO OCKOMNKOB

Bua crekna HomuHanbHas TonuwmMHa crekna d, Mm MuHMManbHOE KONUMYECTBO OCKONKOB

UlenoyHozemenbHoe CUNUKaTHoe Ot4 po12 40
dnoar-cTekno

15 30

8.6 Bbi6op camoro ANUHHOIO OCKonka

Camblil ANWHHEIA ockonok BbibupatoT M3 Nboin Yyactu obpasla, 3a UCKIMHYEHUEM HEeYYUTLIBAaEMON
obnacTn (cm. 8.4).

8.7 MakcumanbHas AfIMHa caMoro AJIMHHOIO OCKOJIKa

UTtobbl knaccndrumMpoBaTb CTEKIO Kak 3akaneHHoe WeNnovHo3eMenbHoe cunnkaTtHoe 6esonacHoe, Anu-
Ha camMoro ASIMHHOMO OCKONKa He Ao/MkHa nNpeBbiwaTth 100 MM.

9 Apyrve comsnyeckne XxapakTepucTuUKu

9.1 OnTn4veckue nckaxeHus

9.1.1 3akaneHHoe LlWeNOYHO3EMeNbHOE CUMMKaTHoe 6e3onacHoe CTeKNno, M3roToBrneHHoe
MeTOLO0M BEPTUKANbLHON 3aKarnku

Cnepfpbl OT 3a2XKMMOB MOTYT BbI3bIBaTb JOMNOMHUTENBHBIE ONTUYECKUE UCKaXKEHWUs1 B 06M1acTy paguMycom
100 MM OT LieHTpa cnea oT 3aXuma (CM. PUCYHOK 3).

10
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9.1.2 3akaneHHoe LWeNoYHO3EeMeNbHOe CcunukaTtHoe 6e3onacHoe CTEeKNo, M3roToBNeHHoe
MEeTOLO0M ropU3OHTaNbLHON 3aKarnku

MpuW KOHTaKTe ropsivero cTekna ¢ BarikaMmu B NpoLiecce 3akarnku onTUYeckue CKaXeHUst MoryT NOSIBUTLCS
N3-3a UCKPUBNEHWUA NOBEPXHOCTU CTeKna («BoMHa»). «BonHa» oBblMHO 3aMeTHa B oTpaXeHHOM ceeTe. Ha
MOBEPXHOCTU CTEKNa TONWUHOM 6onee 8 MM MOryT GbITb 3aMeTHbI HeGonbLUMe yriybneHus («rpeGeHkan).

9.2 OnTUyeckas aHM3oTponusA (pagyXHOCTb)

B npouecce 3akalikm B CTeKrne co34aloTCA BHYTPEHHNUE HanpAaXXeHnd, He OQHOPOAHbIEe MO TOJNWWHE CTeK-
na. 30HbI Hal'lpﬂ)KeHI/IIZ BbI3bIBAlOT B CTEKI1E Sd)(beKT OBOWHOro nyvenpenomMmneHna, BuaMmMoro B nofiapmn3oBaH-
HOM CBeTe.

npl/l OCMOTpPEe 3aKallieHHOTo LWeJTIO4YHO3EeMENTbHOIo CUITMKaTHOTO 6e30nacHoro crTeknaB nonapnsoBaHHoOM
CBeTe 30HbI HanpdXxeH WA BLIFMSAAT Kak OKpaleHHbIe y4aCTKN (« paayXHble I'IFlTHa))).

nOﬂﬂpI/ISOBaHHbIIZ CBEeT NPUCYTCTBYEeTB €CTeCTBEHHOM JHEBHOM CBeTe, CTelNeHb NoNndapnu3aun KOTOporo
3aBUCUT OT NOroaHbIX yCJ'IOBI/IIZ nyrna nageHua CoTHeYHbIX nyqe|7|. Sd)(beKT OBONHOro nydenperioMneHna Mox-
HO 3aMeTUTb NP OCMOTPE CTEeKra nod onpegefieHHbIM yriom nmbo vyepes nondapusaunoHHbIE O4YKA.

9.3 TennoBble XxapakTepUCTUKU

MexaHu4eckMe xapakTepUcTUKLA 3aKaneHHoro WeovYHo3eMenbHOro cunMkaTHoro 6esonacHoro ctekna
He MeHSII0TCS NpY ero akcnnyaTtauuu npu Temnepatype 0o 250 °C n oTpuuatensHbiX TeMnepaTypax. 3akanes-
Hoe LenoYyHo3eMernsHoe cunnkaTHoe 6e3onacHoe CTEKIO ABNSIETCA TEPMOCTOMKAM U BblAEpKMBaeT nepenag
Temnepatyp He meHee 200 °C.

9.4 MexaHu4yecKasi NPOYHOCTb

MexaHuyeckas MpoYHOCTb MOXKET ObITb NpeAcTaBieHa TOMbKO Kak cTaTUCTUYeckas BennynuHa, ceasaH-
Has ¢ onpeaerneHHoN BepPOATHOCTLIO paspyLUeHus 1 onpeaeneHHbIM BUAOM Harpy3sku.

3HayeHUs MexaHUYeckon NPOYHOCTU MPU KBA3UCTaTUYECKON KpaTKOBPEMEHHOW Harpyske, Hanpuvep,
BETPOBOM Harpyske, ¢ 5 %-Hon BEPOATHOCTLIO paspyLUeHUs Ha HKHeN rpaHuLe 95 %-Horo 4oBepUTENbLHOro
WHTepBana Ansa pasHblX BUAOB cTekna npuBeaeHbl B Tabnuue 6.

Tab6nwuuya 6 — MexaHuueckasi MPOYHOCTb 3aKanNeHHOro LLENOYHO3EMENBHOrO CUNUKaTHOro 6esonacHoro crekna

Bun crekna MexaHuveckas NpoYHOCTD, Himm2

dnoaT-cTekno becuBeTHOE, OKpalLEHHOE B Macce, C NMOKPbLITUEM 120

ProaT-cTeKkNno 3ManupoBaHHOE(3ManNMpoBaHHas MOBEPXHOCTb B

75
pacTsKeHun)

MpumeyaHune— BTabnuue 6 npyBeaeHbl 3HAYEHNS NPOYHOCTU 3aKaNeHHOro WenoYHo3eMenbHOro CUnmKaT-
Horo 6e3onacHoro cTekna TonwuHon 4 MM 1 6onee, cootTBeTcTBYOLWEro TpeboaHusm 8.5.
9.5 Knacc 3awurbl

Knacc 3awutel 3akaneHHoro weno4yHosemensHoro 6e3onacHoro ctekna no CToMKoCTU K yaapy ABONHON
LWMHOM YyCTaHaBNMBAIOT Mo pesynbTaTaM UcnbiTaHui B cooTBeTcTBUM ¢ EN 12600.

10 MapkupoBKa

3akaneHHoe LenoyHosemMensHoe cunnkatHoe 6esonacHoe CTeKrno, CoOTBETCTRYIOWEee TpeboBaHNAM
HacToALero ctaHgapTa, AOIDKHO MMEeTb MapkupoBky. MapknpoBka AoIDKHa codepxaTb cnefytoLyro UHdop-
Mauuio:

- HauMeHOoBaHWe U TOBaPHbLIN 3HAK U3rOTOBUTENS;

- obosHaueHue HacToswero ctaHaapTta: FOCT EN 14321-1 (unn EN 14321-1).

11
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MpunoxeHne A
(cnpaBo4Hoe)

MonnupoBaHHOe 3aKareHHoe LWenoYyHo3eMerlbHoe CUnuMKaTtHoe Ge3onacHoe cTekno

MonnupoBaHHOe 3akaneHHOe LLeNoYHO3eMeNbHOe CUnuKkaTHoe Ge3onacHoe CTEKo, KOTOPOMY B MPOLECCE U3ro-
TOBINEHUs NpuaaHa onpeaeneHHas n3orHytasi @opmMa, He paccMaTpMBaeTCs HACTOSLMM CTaHAaPTOM B CBA3W C HegocTarT-
KOM AaHHbIX A ero ctaHgaptm3auun. Tem He MeHee, MPUBEAeHHbIe B HACTOSILLEM CTaHA4apTe AaHHble MO TONWWHE,
06paboTke KPOMOK W XapakTepy paspylueHWsi NMPUMEHUMblI K MOMMMPOBaHHOMY 3aKaneHHOMY LLeNoYHO3eMENIbHOMY
CUNUKaATHOMY 6€30MacHOMY CTEKIY.

12
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MpunoxeHne B
(cnpaBo4Hoe)

Mpumep noacuyeTa OCKOMKOB

PucyHok B.1 — BribupatoT Ha o6pa3sLe y4acTok ¢ Hanbonee KpyrnHbIMUY OCKOMNKaMM,
pasMeLlatT Ha HeM LWabnoH 1 BbIAENSOT KBagpar

KonuuecTBo OCKONKOB MO NepumeTpy kBagpaTta: 32/2 =16
PucyHok B.2 — OTmeualoT m nogcumnThiBalOT OCKOIKM MO NEpUMETPY BbIASNEHHOIo KBagpaTa, CunTas Kaxgbii OCKOMOK,
nepecekaembIv rpaHULIEN KBagpaTta, NONOBUHON OCKOMKa

13
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MpunoxeHne OA
(cnpaBo4Hoe)
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CBefieHUA 0 COOTBETCTBUU CChINTOYHbIX eBpOHeVICKI/IX CTaHgapTOB
CCbINTOYHBIM MeXrocyaapcTtBeHHbIM CTaHAapTam

Ta6nwuuya JAA

0O603HaYeHWe CCbINMOYHOrO €BPONENCKoro

CTeneHb COOTBETCTBUA

0603HavYeHe U HanMeHOBaHWe COOTBETCTBYIOLLLErO

cTaHgapTa MEeXrocyapcTBEHHOro cTaHaapTa
EN 1096-1 MOD FOCT 32562.1—2013 (EN 1096-1:2012)
«CTeKkno ¢ nokpbeliTeM. Knacendumkaums»
EN 12600 IDT FOCT EN 12600—2015 «Ctekno v nagenuvs
13 Hero. MeTog ncnbITaHnst Ha CTOMKOCTh K yaapy
OBOWHOW LNHON»
EN 14178-1 — *

BETCTBUS CTaHOAPTOB:
- IDT — ngeHTuuHble cTaHaapThI;

* COOTBETCTBYOLLUI MEXIOCYAAPCTBEHHbBIN CTaHAAPT OTCyTcTBYET. [10 ero npuHATMS peKOMEeHAYeTCs UCMONb30-
BaTb NEPeBO Ha PYCCKUI A3bIK 4AHHOTO €BPONENCKOro perMoHansHoro craHgapTra.

MpwMedaHun e — B HacToswel Tabnuue NCnonb3oBaHbl CNeayowme yCrnoBHble 0603Ha4YeHNsl CTENEHU COOT-

- MOD — moandurumpoBaHHble CTaHA4APTHI.

15
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MpwvnoxeHne Ob
(pekomeHayemoe)

PekomeHpauuu no nNMpUMeHeHUIo CTaHgapTa

Ons obecneveHnsi 6esonacHocTU Npy obpalleHnn ¢ 3aKaneHHbIM LLEeNOYHO3EMESIbHLIM CUITMKATHBIM CTEKITOM U
npeaoTBpaLLeHs ero NOBPEXAEHUs NPV TPaHCNOPTUPOBaHWM, XPaHEHNW, MOHTaKe U 3KCnnyaTaumm Hapsigy ¢ TpeboBaHu-
SIMW HACTOSILLEro CTaHdapTa pekoMeHayeTcsi cobniogarts TpeboBaHns crnefyowmnx cTaHaapToB:

FOCT 32530 Creknowuagenus mnsHero. MapkmpoBka, ynakoBKa, TPaHCNOPTMPOBaHWE, XpaHeHNe

FOCT 33560 CreknowuagenusinaHero. TpeboBaHns 6e30nacHOCTU Npu 06paLLEHUN CO CTEKITOM

FOCT 33561 Creknouusgenus us Hero. YKaszaHusl no 3kcnnyaraumm

YK 666.151:006.354 MKC 81.040.01 IDT

KntoueBble CroBa: CTEKNO 3akalieHHoe LienovyHo3emMenbHoe cunnkaTHoe 6esonacHoe, OTKMOHeHWe OT Mioc-
KOCTHOCTU, XapakTep paspyLleHus

Penaktop 4.B. KupuseHko
TexHuueckun pegakrop B.fO. @omuesa
KoppekTtop B./. Baperyosa
KomneioTepHas BepcTka A.H. Sonomapesol
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