FOCCTAHOAPT POCCUIU
®ryYrn BCEPOCCUNCKNA HAYUYHO-UCCNELOBATENLCKNN
NHCTUTYT KNACCUDPUNKALINN, TEPMUHONTOT NN U
NHD®OPMALIMN MO CTAHAAPTUSALIU N KAYECTBY
(BHUUNKWN)

Per. Ne 1073 Mpynna MKC 23.040.20

TPYEbl N3 TEPMOM/NIACTUKOB. OMNPEAE/TEHVNE CTOMKOCTU
K BHEWHEMY YAOAPY. METO/[ YAOAPOB 10O NEPUMETPY
CEYEHUNA C NMMOBOPOTOM TPYBbI

THERMOPLASTICS PIPES - DETERMINATION OF RESISTANCE
TO EXTERNAL BLOWS - ROUND-THE-CLOCK METHOD

CtpaHa, Ne ctaHaapTa I1ISO 3127:1994

[NepeBof ayTEHTUYEH OpUTUHANY lNepeBogunk: Makapos H.K.
PenakTop: Jlebeaesa E.B.
PocctaHpgapTt .
oryn Kon-Bo cTp.: 20

«CTAHAAPTUH®OPM » Kon-Bo puc.: 3
depepanbHbli MHHOPMALMOHHbIN Kon-Bo 1a6n.: 5

(bOH,EI, TEXHUYECKUX persiaMeHToB U I—IepeBOp' BbIMOJIHEH: 20 052004
cTaHgapToB
PefakTupoBaHue BbinonHeHo: 31.05.2004

«KOHTPO/bHBIA 3K3eMNIAp
Mpukas Ne V1

« % » '[Q 2009 I» MockBa
2003



MEXXAYHAPOAHbIN
CTAHIOAPT

1994-12-01

TPYBbl N3 TEPMOIJTACTOB.
OMPEAENIEHNE CTOMKOCTU K HELLUHEMY

YAAPY. METO/4 C NMOBOPOTOM TPYEbI
KPYT'NOIro CE4HEH1A

THERMOPLASTICS PIPES -
DETERMINATION OF RESISTANCE TO

EXTERNAL BLOWS - ROUND-THE-CLOCK
METHOD

SAPET NCTPNPOBAHO

BHUNKN TOCCTAHOAPTA
POCCUN

Homep peructpaymm: 1073/1SO
Jata pernctpaymn: 31.05.2004

Homep ccbinkn
ISO 12156-2:1998



1SO 3127:1994

Mpeancnosue

MexayHapogHas opraHusaums no craHgaptusaumm (ISO) aBnseTcs BCEMUPHOM
(begepaument HauuoHasbHbIX OpraHuMsauMin no craHgapTusaumM (KOMUTETOB-Y/1EHOB
ISO).  PaspaboTka  MeXAyHapoAHbIX  CTaHZapToB  OObIYHO  OCYLLEeCTB/SETCA
TexHuyeckummn kKomutetamm ISO. Kaxpabii komuteT-unieH 1SO, 3aMHTepecoBaHHbIA B
AeATeNbHOCTM, AN19 KOTOPOM Obln co3fhaH TEXHUYECKUI KOMUTET, MMEET npaBo ObliTb
NpeacTaB/iEHHbIM B 3TOM KOmMUTETE. MexxayHapoHble opraHusauuu,
NnpaBUTENIbCTBEHHbIE W  HeMpaBUTENbCTBEHHbIE, WMelowmne cBasm ¢ ISO, Takxke
NpMHAMalOT yyactMe B pabotax. ISO  HenocpeACTBEHHO  COTPYAHMYaeT C
MexXayHapo4HON  anekTpoTexHuyeckon komwuccuend (IEC) no Bcem  Bonpocam
3N1eKTPOTEXHNYECKOW CTaHAapTU3aLmm.

MpoeKTbl MeXAYHAPOAHbIX CTaHAAPTOB, 0A06PEHHbIE TEXHUYECKUMUN KOMUTETaMMU,
paccblaloTca KOMUTETaM-4fieHaM Ha rosiocoBaHue. VX ony6/mkoBaHMe B KadvecTse
MeXYHapOo4HbIX CTaHAapToB TpebyeT 0406peHus, No MeHbLUeil Mepe, 75% KOMUTETOB-
4NeHoB, NPUHUMAKOLLNX YYacTne B rofI0COBaHUN.

MexayHapogHblit ctaHgapt ISO 3127 noarotosBneH TeXHUYECKUM KOMUTETOM
ISO/TC 138 TllnacTwKoBble TPYyObl, (MUTUHIM W KnamaHa ANA TPaHCNOPTMPOBKY
tdnongos, nogkommtetom SC 5 Obume ceoincTaa.

BTopoe un3gaHMe OTMeHSeT W 3amellaet nepsoe usgaHue (ISO 3127:1980),
KOTOpOe 6bIN10 TEXHNUYECKMN MePEeCMOTPEHO.

MpunoxeHna A 1 B HacToAWEro MexzayHapoAHOro craHgapta - TO/MbKO A/

NH(opmaL MK,

MKC 23.040.20

OdeckpunTopbl: Tpy6bl, NAACTUKOBbLIE W3AeNWs, TepMOnaacTuyeckas CMOMa, NAAacCTUKOBbIe TPYObI,
UCMbITAHUS, UCMITAHUS Ha yaap, onpeaeneHue, CTOMKOCTb K yAapy, UCNbITaTe/lbHOE 060py10BaHMe
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Tpybbl ©M3 TepmonnacTukoB. OnpeaesnieHNUe CTOMKOCTUM K BHELLUHEMY

yaapy. MeTof yaapoB Mo NepuMeTpy CeYeHUs ¢ MOBOPOTOM TPY6bl

1  O6nacTb NpUMeHeHUSA

HacToawuii MexayHapoaHbliA cTaHAapT 3aAaeT MeToj onpefeneHns CTOWKOCTM K
BHELUHWM ydapam Tpy6 KpYyrioro ceuyeHuss w3 TepmonnacTukos. CyTb MeTofa
3aK/1H0YaeTCcs B HAHECEHUM YAapOB MO MEPUMETPY CEUYEHUs C MOBOPOTOM TPYObl.

HacTosilmMii MeToa NPUMEHSIOT K WUCMbITAaHWSAM OTAeNbHOW napTumM Tpy6 npw
Temnepatype 0°C (B cTaHgapTe COAEPXKMUTCS TaKxKe MHDopMaums no oT6opy 06pasLoB B

Cny4ae Npou3BOACTBA TPY6 Ha Npecce HEMPepbIBHOTO BblAABNNBAHNS).

MPUMEYAHWE E [Ana npoBeaeHWS UCNbITaHWA B yCnoBuax HmKe 0°C peKoOMeHAyHoT

Temnepartypy -20 °C.

2  OnpegeneHusa

B HacTosLeM MeXAyHapoaHOM CTaHAapTe NMPUMEHSIIOT CreAytoLLve onpeaeneHus.
21 WUCTUHHasE WHTeHcMBHoCcTb yaapa (TIR): cymMmapHOe 4MUCN0 MOBPEXAEHWA,
[EeNeHHOe Ha obluee uucno yaapoB. MPOLEHTHOE OTHOLLEHWE, KaK ecnu Obl uyepe3s

MCMbITaHVe Ha yfap MnpoLuna Bcs napTus Tpyo.

MPUMEYAHWME 2. Ha npakTuKe 06pa3ubl ANd UCNbITaHWIA BbIOUPAKOT Hayrag u3 naptuu Tpyo,

N pe3ynbTaT fBSeTCs ouUeHKoi TIR TonbKo Ansg 3Toi napTum.

2.2 MNOBpex[eHue: KPOMe CnyyaeB, 3afaHHbIX 0CO00 B CTaHAapTe Ha u3fenve, 310
eCcTb paspyLleHne wunu nobas TPewnHa, UM paccnoeHne Ha BHYTPEHHEN MOBEPXHOCTM
TpyObl, KOTOpble MOABWMANCL MOA AEeACTBMEM YyAapa M KOTOPble MOXHO BUAETH
HEBOOPY)XEHHbIM 1a30M (OCBETUTENIbHblEe YCTPOMCTBA MOXHO WCMOMb30BaTh MpW
OCMOTpe ucnbITaTebHOro obpasua).

BMATMHA Ha ncnbiTate/IbHOM o6pa3u,e He CHUTAETCA MOBPEXAEHNEM.
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3 MpuHUMN

O6pasubl 4na UCNbITaHWIA NOABEPraTCA y4apHOMY BO3AENCTBMIO OT MajatoLero
6oilka 3afjlaHHOM MaccCbl U (POPMbI, COPACbIBAEMOr0 C M3BECTHOM BbICOTbI Ha CreLmnabHO
0603HayeHHble MecTa MO MepuMeTpy CEeYEHMA WUCMNbITbIBAEMOro OTpe3ka Tpyobl.
Pe3ynbTaTOM MCMbITaHUA SBNSETCA OLEeHKA UCTUHHOW MHTeHCMBHOCTU yaapa (TIR) ans
OTAENbHOM NapTUM WAM MaccoBOro MPOM3BOACTBA TPyO Ha MNpecce HenpepbIBHOIO
BblaB/IBaHUS.

CreneHb BO3AENCTBUA MNP TaKOM METO/E UCMbITaHNS MOXHO perynnpoBatb nyTem
N3MEeHeHNs Maccbl 60iMKa W/unu BbICOTbI CcbpacbiBaHWA. TeXHUYECKM HEKOPPEKTHO
pasHO06pa3nTb CTemneHb BO34ENCTBMA MyTem Bblbopa 3HaydeHnin TIR, oTanyarowmxca ot
3HaYeHWIA, 3a[jaHHbIX HUXEe.

MakcumanbHoe fonycTMMOoe 3HadeHue, npuHatoe and TIR, cocTtaBnseT 10 %.

MPUMEYAHWE 3. CnegyeT MOHUMATb, YTO MOJIHOCTbIO OKOHYaTe/bHbI/i pe3ynbTaT MOXeT
O6bITb MOAYYeH TONMbKO MpU WCAbITaHUM Bcel napTum Tpy6. OfHAKO Ha NpakTUKe Heob6X0LMMO
cobnofath 6anaHc Mexgy CTaTUCTUYECKOW BO3SMOXHOCTbIO AOCTVKEHWSA OKOHYaTe/bHOro pesysbrarta

M pacxofaMun Ha AanbHelwne UCMbITaHUS,

4 Annapatypa

41 YcTaHOBKa AN WUCMbITaHU najalowmm rpy3oM, KOMMOHEHTaMu KOTOpPOi
asnatoTca (cm. puc. 1):

4.1.1 OcCHOBHaa pama C HanpasAslOLWUMK penbcamn UanM Hanpaensowen Tpy6oun,
YKECTKO 3aKperneHHbIMU B BEPTUKAIbHOM MOMOXEHUN, YTOObI yaepXXnBaTb U OTNYyCKaTb
6oek (n. 4.1.2) gna cBoGOAHOro BepTUKaNbHOro nageHus. pu NoBepke YCTaHOBKU
CKOpPOCTb 60IKa B MOMEHT yapa He fo/MKHa ObiTb MeHbLUe 95 % pacyeTHOro 3HaYeHus.
412 boek c ronoBkow, o6pasytollein BCHO WM 4acTb Monycgepbl, BMeCTe C
UANUHAPUYECKMM LUTOKOM [A/IMHOA He MeHbwe 10 mMMm. Boek uMeeT pa3mepbl B
3aBMCUMOCTM OT Macchbl, KakK MokasaHo Ha puc. 2 u B Tabn. 1. 3HayeHus mMacchl 6oViKa,

BK/HOYasi BCMOMOTaTe/bHbIN pasHOBEC, AO/DKHbI Bbl6|/|paTbCF| B Tabn. 2. [0N0BKa HMXe
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LUTOKA A0MXHA OblTb CTalbHOW C MWHWMANbHOW TOMLMHOW CTEHKM 5 MM. YpaapHas
MOBEPXHOCTb FOMIOBKM He [I0/KHA MMETb BUANMbIX Ae(eKTOB, Hanpumep, LapanuH uam

BbIOOWH, KOTOpPbIE MOTYT B/NUATL Ha PE3YNbTaThbl.

Pa3smepbl B MunaMmeTpax

Puc. 1. CxemaTnueckoe npejcTaBfeHne YCTaHOBKM C NajaloL MM rpy3om
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Pa3mepbl B MunaumeTpax

Puc. 2. Fonoskn 60iKoB (cM. Tabs. 1)

Boikn maccoit 0,5 n 0,8 Kr fO/MKHbI MMETb TOI0BKY Tuna d25. Boilkn 6onbLuei
MaccCbl AO/MKHbI UMeTb ronoBky Tuna doo.

Tabnuua 1. Pa3mepbl rosioBKN 60MKa

Pasmepbl B MUAIMMeETpax
Twun Rs d ds ao
+1
d25 50 25 CBO6GOAHbIA CBOGOHbIN
d9oo 50 90 CBOOOAHbIN CBO6OAHbIN
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Tabnnua 2. PeKOMeHA0BaHHbIe 3HAYEHUS MacCbl 60iiKa

3HayeHNs mMacca B KuiorpaMmmax

0,5 1,6 4,0 10,0
0,8 2,0 50 12,5
1,0 2,5 6,3 16,0
1,25 3,2 8,0
MPNMEYAHWE. Pa3pelueHHbIn 4ONYCK Ha Maccy 6oiika Jo/KeH
6bITb £5%.

4.1.3 )KecTkasa onopa Ana uvcnblTatenbHOro obpasya, cocrtoAwas ms 6noka ¢ V-
obpasHbiM Bbipe3oM 120° AnvHOM He MeHblie 200 MM. BIOK pacnofioXXeH TaKum
06pa3oM, 4TO BepTUKaNbHas MPOEKUMA TOYKM ypapa nagarowero 6oika coenajaeT B
npegenax 2,5 MM ¢ ocbto V-6/10kKa.

4.1.4 CnyckoBOM MexaHWU3M, o06ecrneymBarollnMii nafeHne 60MKa C NEpPeMeHHON
BbICOTbI, KOTOPYIO MOXHO PerynupoBaTb A0 2 M MPU M3MEPEHUUN BbICOTbl OT BEPXHeW

TOYKWN NOBEPXHOCTWU UCNbITATENIBHOIO o6pa3u,a C TOYHOCTbIO £10 MMm.

5 O6pasubl ANa UcnblTaHUA

O6pasubl 4ns ucnbitaHnin gnmHoin 200 £ 10 MM LO/MKHbI ObITb OTPe3aHbl OT TPyoO,
B3ATbIX Hayraf W3 onpeAenieHHON MNapTuUW, Uan OT TPy6bl, M3rOTOB/IEHHOW Ha npecce
HenpepbIBHOIO BblAaB/IMBaHWA.

O6pe3aHHble KOHLbl A0/MKHbI OblTb MPAMOYTrONbHLIMW MO OTHOLUEHUIO K OCK
TPYObI, YUNCTbIMU 1 BE3 NOBPEXAEHWIN.

Ha oTpe3ske Tpy6bl AN8 WUCMNbITAHWIA C BHEWHUM AvameTpom 6osbwe 40 MM
AOMKHa ObITb HaHeceHa MpsiMasi NMHWUA BAOMb BCEM A/IMHbI OTpe3Ka B MPOW3BOJIbHOA
nosuumn. Mocnegyrowime AMHUA AOMKHbI HAHOCUTLCA Yepe3 paBHble WHTEpBasbl MO
OKPY>XHOCTM TpyObl TakuMMm 06pa3oM, 4TOObl MCNbITaTeNbHbIA 06pasel, WUMen 4Ucno
NNHWIA, yYKa3aHHoe B Tabnuue 3. Konnuyectso TpebyeMbiX yaapoB OnpeseneHo B pasgene
6. TONIbKO OfWH yAap AO/MKEH OblTb HAHECEH MO KaXAoMmy o6pasuy, npeacTaBistoLLemy

Ha UCNbITaHUK TPYObl C BHELUHUM AnMaMeTpoM 40 MM U MeHbLUe.
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Tabnuua 3. Yncno paBHOOTCTOSILLUX MHWNIA, KOTOPbIE J0/XKHbI ObITb
HaHeCeHbl Ha NOBEPXHOCTWN 06pasLOB ANs1 UCMbITAHUIA

HoMUHaNbHbIN BHELLUHWN
avameTp Tpyobl
MM

<40 mm
50
63
75
90
110
125
140
160
180
200
225
250
280

>315

Uncno paBHOOTCTOALLMX JINHUNA,
KOTOpble TpebyeTcA HaHeCcTw

0 O O O oo o B~ W W |

e =
o o N NN
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Uvicrio nNoBpexagHuiA —  —

["paHuLUbl Mexay 061acTsIMU BblYUCNIEHBI NO chegyrownm ypaBHEHUAM:

5a/8 =np-0,S-u,]Jnp\- p)

S~c = np+0,5+u-Jnp(1- p)

roe
n= 1,282 (10% ogHOCTOPOHHMI)
p =0,10 (TIR)
N = YMCNO yaapoB

MPNMEYAHUME. HeobxoAMMO HaHEeCTW, MO MeHbleld Mepe, 25 ygapoB 6e3 MOBpeXAeHUs

o6paslia, Npexze Yem npekpawiatb UCNbITaHUE.

Puc. 3. KonnyecTBo UcnblTaTe/lbHbIX 06pa3L0B A1 4OCTMXKEHUSA OLEHKM

10 % TIR (npwn ypoBHe goctoBepHoCcTM 90 %0).
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Tabnuua 4. Konn4yecTso yapoB 1 NOBPEXAeHWI

4 Karwmye cTBO nospexa SHAA Konn4ecTso nospexaeHuii

vcro MPOACKATL Yucrno MpOJOMKUTL

YAapoB MpyHATL VI(FI)I'IbAITaHI/Ie Bpax yAapos MonhsTs I/IF():I'IﬂITaHVIe Bpak
25 0 1103 4 75 3 4to 10 1
26 0 1to4 5 76 3 4to 10 11
27 0 ttod 5 77 3 4 to 10 1
28 0 1to4 5 78 3 4to 10 11
29 0 1to4d 5 79 3 4to 10 1
30 0 1to 4 5 80 4 5to 10 1
31 0 1to4d 5 81 4 5to1ll 12
32 0 1to4d 5 82 4 5to 11 12
33 0 1to5 6 83 4 5to 11 12
34 0 1to 5 6 84 4 5to 11 12
35 0 1to5 6 85 4 5to 11 12
36 0 1105 6 86 4 5to 11 12
37 0 1to5 6 87 4 5t0 11 12
38 0 1to5 6 4 5to 11 12
39 0 1to5 6 89 4 5to 12 13
40 1 2to 6 7 90 4 5to 12 13
41 1 2to 6 7 al 4 5to 12 13
42 1 2to 6 92 5 6 to 12 13
43 1 2to6 7 93 5 6 to 12 13
a4 1 2to 6 7 94 5 6to 12 13
45 1 2t06 7 95 5 6to 12 13
46 1 2to6 7 96 5 6 to 12 13
a7 1 2to6 7 97 5 6 to 12 13
48 1 2to6 7 98 5 6 to 13 14
49 1 2to 7 8 99 5 6 to 13 14
50 1 2to 7 8 100 5 6 to 13 14
51 1 2to7 8 101 5 6 to 13 14
52 1 2to7 8 102 5 6 to 13 14
53 2 3to 7 8 103 5 6 to 13 14
54 2 3to 7 8 104 5 6 to 13 14
55 2 3to7 8 105 6 7to 13 14
56 2 3to7 8 106 6 7to 14 15
57 2 3to8 9 107 6 7to 14 15
58 2 3to8 9 108 6 7to 14 15
59 2 3to8 9 109 6 7to 14 15
60 2 3to8 9 110 6 7to 14 15
61 2 3to8 9 111 6 7to 14 15
62 2 3to8 9 112 6 7to 14 15
63 2 3 to8 9 113 6 7to 14 15
64 2 3to8 9 114 6 7to 15 16
65 2 3to9 10 115 6 7to 15 16
66 2 3to9 10 116 6 7to 15 16
67 3 4t09 10 117 7 8to IS 16
68 3 4t09 10 118 7 8to 15 16
69 3 4t09 10 119 7 8to 15 16
70 3 4t09 10 120 7 8to 15 16
71 3 4t09 10 121 7 8to 15 16
72 3 4t09 10 122 7 8to 15 16
73 3 4to 10 11 123 7 8 to 16 17
74 3 4to 10 1 124 7 8 to 16 17
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6 OT60p 06pas3LoB A1 NOATBEPXKAEHMA 3HaUYeHMA TIR Ha 0TAeNbHbIX NAPTUAX

Ecnm Konn4yecTBo NoBpexaeHU obpasua HaxoauTcs B 06nactu A Ha puc. 3 (ans
3HayeHnss TIR < 10 %), TO 3TO NOKa3blBaeT YyA0OB/METBOPUTE/IbHOE MOATBEPXKAEHME, UTO
AaHHasa naptusa Tpyo mmeeT 3HaveHuMe TIR, KOTOpOe MeHbLUe WAM PaBHO 3aJaHHOMY
YPOBHIO.

Ecnn konnuyecTBO noBpeXxaeHWin obpasua Haxoautca B obnactm C, TO MOXHO
cunTaTtb, YTO NapTus Tpyo MMeeT 3HadeHue TIR, KoTopoe 60/bLUe 3aaHHOr0 YPOBHSI.

Ecnm KonmMuyecTBO MOBpeXAeHM obpasua HaxoauTtcs B o6nactu B, To Boo6LUe
cneflyeT B3ATb  AOMNONIHUTENbHbIE 00pas3ubl  ANA  WUCMbITAHWWA, 4YTOObI  MPUHATH
OKOHYaTe/ibHoe pelleHne. OaHaKo NoAPO6HOCTM CMOTPUTE B MPUNOXEHUN A.

PelleHne 10/MKHO BbITb NPUHATO Ha OCHOBE COBOKYMHOIMO pesynbTaTta UCMbITaHWUi

Ha ygap obpasLos, NpeAcTaBNAIOLWMNX paccCMaTpUBaEMyro NapTuto Tpyo.
7 KoHanumoHnpoBaHume

O6pasupbl Ans UCNbITaHUA AOMKHbI 6bITb NPUBEAEHBI K TPEOYEMbIM TEXHUUYECKUM
YCNOBUAM MyTEM BbIAEPXKKN B XXWUAKO BaHHe MK Bo3ayxe npu Temnepatype 0+ 1°C B
TeueHue, No MeHbLLER Mepe, Neproaa, yKasaHHOro B Tabn. 5.

B cnyvyae pasHornacuii OTHOCUTENbHO TMOMYYEHHbIX Pe3ynbTaToB MCMbITaHWIA,
KOHAWULMOHMPOBaHWe 06pa3LLoB J0/MKHO 6biTb MPOBEAEHO TONMLKO B XWAKOW BaHHE.

O6paslbl AN UCMbITaHUA, WMeloLMe TOMWMHY CTEHKUM A0 8,6 MM, [AO/MKHbI
NPOXOAUTb UCMbITaHNE Ha yaap He no3gHee 10 CeKyH[ MOCNe KOHAULIMOHMPOBAHMS Ha
BO3AyXxe Unu B npefenax 20 CeKYHA MOCNE U3BMEYEHMS U3 XKWNAKOV BaHHbI.

O6pasupbl A1 UCMbITAHWIA, UMEKLLMe TONLMHY CTEHKN 60/Mblie 8,6 MM, AOMKHbI
NPOXOANTb WCMbITaHWe Ha yaap He nosgHee 20 CEKYHA MOCMe KOHAWLMOHMPOBAHWS Ha
BO3ayxe unu B npeaenax 30 CeKyH/ Nocne U3BJeUYeHUs U3 XNAKOA BaHHbI.

B cnyuyae NpeBbIlLEHNS YKa3aHHbIX BbIlIE WHTEPBa/oB 06pasel, AN MCMbITaHUI

[OMKeH O6blTb Cpa3y BO3BpalleH Ans MOBTOPHOTO KOHAULMOHWPOBAHMS B TEUYEHUE

MUHUMYM 5 MUH.
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Tabnnuya 5. MNepnos KOHANLNOHNPOBAHUSA

TonwmnHa cTeHKU MNepuno KOHAULMOHUPOBAHNSA
e MUH.
MM
Knpgkas BaHHa Bo3ayx
e <86 15 60
8,6 <£7< 14,1 30 120
e>141 60 240

B MCMbITbIBaeMbIX Tpy6ax C FMagkoii BHYTPEHHE W BHELUHE NOBEPXHOCTbIO
TONLWMHA CTEHKW [O/MKHA BbITb OAMHAKOBOW MO BCEMY CEUYEHMIO TPYObI.

B Tpy6ax ¢ roprpoBaHHO Unn pebpuUCTOil BHELLHE NOBEPXHOCTbIO 3a TOMLMHY
CTEHKM TMPUHMMAOT HaMMeHbllee 3HaYyeHWe TOMLWMHbI B M0CKOCTM MOMNEPeYHoro

ceyeHus Tpyo6sbl.
8 MeTog nNpoBefeHNA NCNbITaHNSA

Macca nagatollero 6orika n BbiCOTa NafeHMs, COOTBETCTBYHOLLME pasMepy TPyobl,
AO/MKHbI ObITb 334aHbl B NOAXOAALLEM CTaHAApPTe Ha U3fenue.

TpyO6bl, BHELWHWIA anaMeTp KOTOpbIX cocTaBnseT 40 MM UM MeHbLUe, NPOBEPSAOT
MyTeM HaHeceHusi OAHOro yaapa rno obpasyy 418 UCTbITaHWIA.

[na  nposepku Tpy6 BHeWHMM AuvameTpom 6Gosnbwe 40 MM ob6pasey Ans
MCNbITAHWIA nofBepratoT yaapy 60MKOM, NafarolmMM C 3afaHHON BbICOTbI Ha OfHY W3
NMHWUIA, OTMEYEHHbIX Ha NoBepXHOCTM obpasua. Ecnn obpasel, BblAepXKan 3TO UCNbITaHUe
Ha yfap, TO ero nosopaymBaloT Ha V-6/10Ke B MO3MLMIO, OTMEYEHHYHO CrefytoLleit
NUHWEN, N CHOBa MoABepratoT yaapy nagatowmm 6oMkom. Mpu He06X0AMMOCTM, BTOPONA
yfap HaHOCAT nocfie MOBTOPHOrO KOHAMLMOHMPOBAHUS UCMbITbIBAEMOro 0b6pasua (Cm.
pasgen 7).

Korga pnvHa BOMHbI Ha Tpy6e C BOMHUCTON WM pebpuCTOil MOBEPXHOCTbIO
coctaBnser 0,25 d (rgae d ecTb AnameTp LWITOKa 60iKa), TO HEOOGXOAMMO 06ecneynTb

HaHeceHue yaapa 60iKa No BepXHEN YacTy BOMHbI UK pe6pa UCMbITLIBAEMOro 06pasLa.

10
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cnbiTaHMe no 3TOMYy MeToAy MpPOBOAAT A0 TeX MOop, MOKa WUCMbITaTeNbHbIN
obpasel, He 3abpaKkyrOT MM MO KaXA0W OTMEYEHHOW NUHUKM He OyaeT HaHeceH OfuH
yAap.

Ecnn TpebyeTcsi, TO MCNbiTaHWe MNPOBOAST Ha MOCNEAYHOLMX WCMbITaTeNbHbIX

06pasuax, Kaxablil U3 KOTOPbIX NOABEPralT 0AHOMY yaapy 6oiiKa.
9 BbipaxkeHue pesynbTaTa

Pe3ynbTaT [O/KeH 6biThb BblpaXeH Kak A, B n C ans OTAeNbHON napTuv wnm

CEPUIMHOrO MPOM3BOACTBA HA MPECCE HEMpPEepbIBHOrO BblAABAMBAHUA  CNEAYIOLLMM

obpaszom:
A, ecnn TIR meHbwe 10 %
B, ecnn HeBO3MOXHO MPUHATb PeLleHne Ha OCHOBE MCIMO/b30BaHHbIX 00pa3LoB
ANs UcnblTaHWin (oHaKo, NoAPO6HOCTM cM. B . A.3)
C, ecnn TIR 60nbwe 10 %.

MPUMEYAHWME 4. KonuyecTBO NOBPEXAEHHbIX 06pa3LoB AN UCMbITaHWIA MO CPaBHEHUIO C
00LMM YMCOM YAAPOB He crefyeT BblpaXaTb MPOLEHTHbIM OTHOLUEHMEM, YTOObI M3bexaTb NyTaHWULbI

¢ TIR, 3HayeHMe KOTOPOro OLEHNBAETCA TONLKO B NMPOLLEHTAX.

10  [poTOKON UCMbITaHWIA

MpPOTOKON UCMbITAHWI AO/MKEH BKIOYATL ClefytoLee:

a) MOMHYK  WUAEHTM(UKAUMIO  TpyObl, NPeLCTaBNEHHOW AN NPOBEPKM
(MpuMeHeHKne, maTepuan, pasmepbl U T.4.);

b) CCbIIKY Ha HacTOSILLMIA MeXAYHapOoAHbIV cTaHAapT, T.e. 1SO 3127;

C) OonucaHwe OTAE/NbHOW NapTUX WU HEeMNpepbiBHOTO MPOW3BOACTBA TPyO, U3
KOTOPbIX B3ATbl 06pasLbl 419 UCMNbITAHWUA;

d) KonmyecTBO 06pa3LOB A4/1A UCMbITAHWUA,

e) TemnepaTypy BO BPEMS UCMbITAHUS;
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maccy 60WKa B Kr;

AnameTp nosfycgepnyeckor NoBepxHOCTU GOWKa;

KO/INYECTBO NOBPEXAEHHbIX 06pa3LoB Tpyo

o6LLiee KONMYECTBO YAapOB;

pe3ynbTathl, BblpaXeHHble kak A, B 1 C (cm. pa3gen 9);

ntobble (hakTopbl, KOTOPbIE MOMN BAUSATL HA pesyfibTaTbl, Hanpumep, Mobble
HenpeaBuAeHHbIe cnyyam uam paboume noApobHOCTU, He CneunPUUUpPoBaHHbIe
B HaCTOALLEM MeXAYHapoAHOM CTaHAapTe;

[aTy NPoBefeHNs UCMbITaHUSA, Ha3BaHWe 1abopaTopun 1 haMuanio onepaTopa.
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MpnnoxeHue A
(MHopmaTUBHOE)

OueHKa pe3ynbTaToB UCNbITaHUI 06pa3L0B OT U30/IMPOBAHHON NapTUK

Tpy6
Al O6nacTb NPUMeEHEHUS

B 3TOM nNpUNOXeHUU COAEPXMTCA MHGopMauMs Mo OLeHKe pPe3y/bTaToB
MCMbITaHUIA 06pPa3LOB OT M30/IMPOBAHHOM NapTUK TPY6 1 MO MCNOMb30BaHNIO rpadurKa Ha
puc. 3. B Hem Takxke npeanaraeTcsi MeTof BblGOPKM 06pas’LoB W MCMbITaHWUS MpU

CepUIHOM HenpepbIBHOM MPOU3BOACTBE TPYyO.
A.2 HapgexHocTb 3aaB/eHUin 0 BenuunHe TIR

PeleHne 0 KO/MMYeCTBe WCMbITaTe/IbHbIX 006pa3L0B, KOTOpble MNpeAnosaraeTcs
B3ATb [A4NS NPeACTaBNeHUss OTAeNbHOW napTum Tpy6, cnefyeT NpUHMMATb C YYeTOM
cnefytwouwlero. B obuwmx 4yeprtax, TOYHOCTb WM MPaBUIbHOCTb OLEHKM AaHHOro metoja
ABNAETCA HeOCTATOYHOM B COOTBETCTBMM C 3aKOHAMU CTaTUCTUKMN.
3TO MOXXHO MOKa3aTb Ha Cnefyowmnx npumepax.
- PaccmoTpum ucnbiTaHue ¢ uenbto noareepxxaeHna 10% TIR Ha Bbibopke Tpyo,
B3ATbIX Hayraf M3 otaencHou naptuu. Ecnm Ha 100 ygapoB oT6pakoBbIBatOT
OOWH  WCMbITaTe/lbHbIA  06pasel, TO 3TOT  pe3ynbTaT  MOXeT  ObiTb
WHTEPNPEeTUPOBaH B TOM CMbIC/NE, UYTO AaHHasa naptva uUmeeT BennyuHy TIR
mexay 0,1 n 3,9 % (npu goctoeepHocTr 90 %).
- Ecnn Ha 100 ypapoB 0TOpakoBbIBatOT MATb UCMbITATE/IbHBIX 06pa3LoB, TO 3TO
yKa3blBaeT Ha TO, YTO JaHHas napTus Tpyo umeeT BennunHy TIR mexay 2,5 u
9,1 % (npw goctoBepHocTn 90 %).

- Ecnm Ha 100 yaapoB 0T6paKkoBbIBAKOT 4EBATb UCMbITaTENbHbIX 06pa3LoB, TO 3T0
YKa3blBaeT Ha TO, YTO JaHHas napTus Tpyo umeeT BennunHy TIR mexay 55 wu

13,8 % (npw goctoBepHocTn 90 %).

13
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A.3 OTpaenbHble NapTun TPY6 CO 3HAKOM KauyecTBa TPeTbel CTOPOHBbI

A.3.1 TMpoueaypa B A.3.2 UCNONb3yeTcs B Clyyae, KOrga MPUMEHSIIOT HEe3aBUCHMYIO

CEPTUDMKALIAIO N MOHUTOPWHT.

A.3.2 Ecnu 3asBnfA0T, YTO OTAenbHad naptus Tpyo mmeeT 3HadeHue TIR 10 % wnm

MeHbLUE W 3TO 3adAB/IEHWE NOoJAepP>XMBaeTCA 3HAaKOM KayeCTBa, TO BbllLUEYNOMAHYTOE

MOXXET BblTb MNOATBEPXKAEHO CMEAYOLIMM 06Pa3oM:

- €CMM YMCNO MOBPEXAEHWIA W3 BLIGOPKM TPy6 ANS WUCNbITaHU MNonajaeT B

obnactb A Ha puc. 3, Torga nonyyarT yA0B/eTBOPUTENIbHOE MOATBEPXKAEHME,
4TO AaHHas napTma Tpy6 Ha camom gene umeeT TIR meHble 10 %;
ec/in  4MCNo NOBPEeXAeHWn Haxogutcs B obnactv B, TOo nocnegyoume

pesynbTaTbl A0/MKHbI MonagaTb B 06MacTb A A1 NOATBEPXKAEHUS 3afaHHOro

3HayeHua TIR;

- €CNN YMCNO MOBPEXAeHUI HaxoauTcs B o6nacTu C, TO NpeabsiBieHHbIA 3HaK

KayeCTBa HE NOoATBEPXAaETCA.

NMPUMEP

McnbiTaHWe NpoBOAUTCA Ha BbIGOPKe TPY6 AN MOATBEPXKAEHUS 3asBIEHHOrO

3HayeHus TIR meHbLle Yyem nnm pasHoro 10 %:

ecnm nocne 100 yaapoB Ha6M0Aal0T 13 UK MeHbLLE NMOBPEXAEHHbIX 06Pa3LIoB,
TO NONyyYaloT YA0BNETBOPUTE/NILHOE MOATBEPXKAEHME, UYTO AaHHAs NapTus Tpy6

nmeet 3HavyeHne TIR meHbLle yeM munm paBsHoe 10 %.
ecim  HabnwopaloT 13 wuam 60nblle  NOBPEXAEHHHbIX 006pas3yoB, TO

I'Ipe,qCTaB}'IeHHbIVI 3HaK Ka4yeCTBa HE MOoATBEP>XXAaeTCA.

A.4 OTaenbHble NapTum Tpy6 6e3 3HaKa KayecTBa TPETbEN CTOPOHbI

Ecnn 3aaBnsoT, 4TO OTAENbHAasA naptusa Tpyb mmeeT 3HadyeHme TIR 10 % wnm

MeHbLlEe, HO HE MMEET 3HaKa Ka4yeCTBa, Torga 3To 3adB/IEHNE MOXXET ObITb noATBeEPXAEeHO

cnefytoLM 06pasom:

14
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€CI YMCNO MOBPEXAEHMA W3 BbIOOPKM TPyO AN UCNbITaHWA nonagaetr B
ob6nactb A Ha puc. 3, Torga nonay4yaroT y40BNETBOPUTENbLHOE NMOATBEPXAEHNE,
4yTO AaHHasa napTma Tpy6 nmeeT 3HaveHe TIR MeHbLUe Yem nnu pasHoe 10 %;
eC/I YMCNO MOBPEXAEeHUn HaxoamTca B 06nactv C, TO MOXHO CyAUTb O TOM,
4TO AaHHasa napTusa Tpy6 nmeeT 3HadeHne TIR 6onblue 10 %;

ecn YNCNO NOBPEXAEHNA HaxoauTca B 0651acTu B, TO ANng NpUHATUA peLLeHuns
cneflyet B3ATb [OMNOSMIHUTENbHbIE 00pa3ubl A0S WCMbITAHWUA; OKOH4YaTeNbHOEe
peLleHne NPUHMMaOT MPU PacCMOTPEHUN COBOKYMHOIO pesy/fibTaTta UCMbITaHWM

BCEX 06pa3LioB, KOTOPbIE 6bIIN MPOBEPEHbI HAa CTOMKOCTb K BHELLIHEMY Yyaapy.

NMPNMEP

cnblTaHMe NPOBOAMTCS Ha BbIGOpKE Tpy6 ANS MOATBEPXKAEHWUS 3asiBNEHHOro

3HayeHua TIR meHbLle yem nnn pasHoro 10 %:

ecnm nocne 100 yaapos Ha6noaaloT Gonblie 5 NOBPeXAeHHbIX 06pa3sLoB, TO
MoNyyaloT YAOBNEeTBOPUTENIbHOE MOATBEPXKAEHME, UTO [aHHas napTus Tpy6

nmeeT 3HavyeHne TIR MeHbLle YyeM unm pasHoe 10 %.

- ecnn HabnaalT 14 unu 6onblie NOBPEXAeHHbIX 006Pa3L0B, TO MOXHO CYAUTb

0 TOM, YTO AaHHas napTus Tpyo nmMeeT 3HadeHue TIR 6onbwe 10 %;

ecim UMeeT MecTo OT 6 A0 13 MnoBpeXAeHWn, TO AN MPUHATUS PeLLeHUs
LO/MKHbI ObITb NMPOBEAEHbI LOMNOMHUTE/bHbIE UCMbITAHMA Ha yaap (Hanpumep,
ecim nocne 50 [ONOMHWUTENbHBIX YAApPOB OOLLee 4YWUCNO  NOBPEXAEHWUN
pocturaet 20, TO MOXHO CYyANUTb, UTO JaHHas naptusa Tpyo nmeeT 3HaveHue TIR
6onbLue 10 %).

A5 TlpeanoxeHHblii MeToa oT60pa 06pasLoB AN UCMbITaHWUIA NPU HeMpepbIBHOM

NpPon3BOACTBE TPYO.

A5.1 T[lepes Hauanom NPOU3BOACTBEHHOrO MpoLiecca CneayeT WUCNbITaTb Ha yaap

[0CTaTOYHOE KONMYECTBO 06pasLioB, YTO6bI MOKa3aTb, YTO TPy6a, WM3roTOB/IEHHAs Ha

Npecce HeMpepbIBHOTO BblAaBMBaHMs, UMeeT 3HadeHne TIR paBHOe uan meHblue 10 %.
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Ab5.2 3arem C uHTepBalOM He O6onblle 8 4YacoB CrefyeT OCYLLeCTBAATbL 0OTOOP
AOCTaTOMHOro umcna o06pasyoB A8 WUCMNbITaHU, 4TOObI MOXHO OblN0 caenatb, MO
MeHbLUen mepe, 25 y4apos.

A5.3 EcnM wucnbiTaHUs BbIOOPKM cornacHo A.5.2 Mpownn YCnewHo, TO MOXHO
NpoAo/MKaTb HEMPepPbIBHOE TPYOHOE NPOM3BOACTBO.

A.5.4 B cnyyae NoBpexAeHWs UCNbITaTeNbHOro o6pasua, NpeacTaBNAlOWEro BbIGOPKY
cornacHo A.2.5, cnegyeT NpPoOAO/HKUTb MCMbITAHWUA AOMNOMHUTENbHbLIX 06pa3LUoB A0 Tex
nop, noka He OyAeT NONyyYeH MONOXKUTENbHbLIA pe3ynbTaT WKW MPUHATO PELLEHUE O

bpakoBKe MPoAyKUUK (T.e. YNCN0 NOBPeXaeHWi nonaaaet B 061acTb A unm C).
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MpunoxeHne B

(MH(hopMaTnBHOE)
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He nnactuguumpoBaHHas HanopHas Tpy6a Ha OCHOBe

nonneuHunxnopuga (PVC-U). OnpegeneHne CTOMKOCTU K BHELLHUM

B.1 MeTtog ncnbiTaHus

yaapam

MOXHO Mcnosb3oBaTb MeTOZ WCMbITaHUA, N3NOXEHHbIN B pasgene 8. MNpn aTom

Maccy 60iKa 1 BbICOTY ero nageHus crnefyet BblbupaTs B Tabn. B.1.

Tabnnuya B.1. TpeboBaHNA K UCMbITAHWIO Ha yaap nagalowmm rpysom npu O°C

HoMUHabHbIV
HapyXHbIA gyaveTp

Tpy6bl
20
25
32
40
50
63
75
90

110
125
140
160
180
200
225
250
280
315
355
400
450

B.2 CTolKOCTb K BHeWHUM yaapam npu O°C

3HayeHMe TIR He A[O/MKHO nNpeBblWaTbh 3Ha4YeHUe

MCMbITaHUK TPYGbI B YCNOBUSIX, 3aflaHHbIX B Tabn. B.1.

0,5
0,5
0,5
0,5
0,5
0,8
0,8
0,8
1,0
1,25
1,6
1,6
2,0
2,0
2,5
2,5
3,2
3,2
3,2
3,2
3,2

YposeHb M
M

0,4
0,5
0,6
0,8
1,0
1,0
1,0
1,2
1,6
2,0
1,8
2,0
1,8
2,0
1,8
2,0
1,8
2,0
2,0
2,0
2,0

10
16
25
29
32
36
40
45
50
58
64
64
64
64

® W oA WNN

0,5
0,5
0,5
0,5
0,5
0,8
0,8
1,0
1,6
2,5
3,2
3.2
4,0
4,0
5,0
5,0
6,3
6,3
6,3
6,3
6,3

YpoBeHb H

M

0,4
0,5
0,6
0,8
1,0
1.0
1,2
2,0
2,0
2,0
1.8
2,0
1,8
2,0
1,8
2,0
1.8
2,0
2,0
2,0
2,0

10
20
32
50
58
64
72
80
90
100
113
126
126
126
126

10 % (cm. pwuc. 3) npu
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