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1.BBEJEHUE

TMonunponuiIeHOBbIE CUCTEMBI TPYOOIPOBO/IOB B HACTOSAILIEE BPEMS SBIISIOTCS HAaNO0JIee HCIIOIb3yeMbIM MaTepHAIIOM JUTs TPYOOIIPOBOIOB TUTHEBOH
1 TEXHUYECKOH BOJbI B €BPOIEHCKUX CTpaHax. X OOoNbIION BHITOON SBISETCS HU3KAs IIeHa, IPOCTOH MOHTaX, IIEITOCTHOCTh CHCTEMBI 0T 16 110
110MM, MHOTOJIETHHH CPOK CITyKObI, 6€3011aCHOCTb JUIS 370POBbSI.

Crenyrolueit 6eccriopHOl BBITO0#! SBISIETCSI MEHBIIHMH TPOCBET TPYOOIIPOBOJA B CPABHEHHH C OCTAIBHBIMU TPYOOIPOBOIAMH 13 METAJUTMYESCKUX
MaTepHaloB IPH OANHAKOBOM MPOTOYHOCTH. [TOJIHITPOIIMIICHOBBIE CHCTEMBI TPYOOIIPOBOIOB MOKHO HCIIOIB30BATh I IEHTPAIBHOTO OTOIICHUS 1
U1 OTOIICHUS B TIOJLY, IPH YCJIOBUU CHIDKEHUS IIOCTOSHHON MaKCUMalIbHOM TemIiepaTypa TemioHocuTens 1o 60 °C (B makcumymy 80 °C). Takxe
TpyOonpoBoxs! n3 PP MIpoKo HCHOMB3YIOT A1 IPOMBIIIIEHHBIX TPYOOIIPOBOAOB (IS TPAHCIOPTHPOBKH HEKOTOPEIX XHMHYECKHX BEIIECTB), UTO
SBJISICTCS UX OCHOBHBIM IPEUMYIIIECTBOM.

NPEAYIPEXJIEHUE

IpoexTrpoBaHue TPyOOIIPOBOIA JOKEH CAENATh KBATH(OUINPOBAHHBIH MPoeKTaHT. COCTaBHOM YaCcThIO MPOEKTA SBISIETCS PACUET CTPOKA CITYKOBI
TpyOOnpoBOsa, IPHHUMAsI BO BHUMaHUE HKCIUTyaTallMOHHBIE YCIIOBHS M HCIIONB30BAaHHBIC PSIBI aBiIeHUs (pasHble TONIIUHEI CTeH TpyO). IIpn
pacuérax cpokasKcIuTyaTanuy ucxonum u3 Hopmsel CSN EN 1778.

MoHTaX HOJDKEH IPOBOIMTH CIEHHAIHCT, KOTOPBIH MOXKET HPaBHIIEHO HCIIONB30BaTh HEoOXoAuMOe 00OpYIOBaHHE M PEKOMEHIOBaHHBII
HMHCTPYMEHT. YKJIa/bIBaHUE TPyOOIPOBOAA BHYTPH MM CHAPYXKM CTPOUTENBHBIX KOHCTPYKIMH JOKHO OTBEYaTh YCIOBHUSIM, KOTOPHIE YKa3aHHBI
HIDKE B JAaHHBIX MOHTa)KHBIX IIPABUJIaX.

VcnpiTaHus cBapOYHBIX IMBOB MPOBOAATCSA B cooTBeTcTBUH ¢ HOpMaMu CSN EN 12 814 d 1-8 , a ux BusyanbHbIi KoHTpoabs - CSN EN 13100.
JlonycTHMBIE OTKIIOHEHHS! yKa3aHbI B IaHHBIX IPABUJIaX.

B ciryqae HecoOmroneHnsT HIKEYKa3aHHBIX YCIOBHH SKCIUTyaTallMd M MOHTaXka, MPOM3BOAMTENb HE NMPUHUMAET BO3HMKINNE pekiaaManui. J{is
MOHTa)ka ObITOBOTO Tpybomposonaa ¢pupma FV-plast npemnaraer Tpyos! 3 craTudeckoro (random) comosimmepa nosmmnponmwiena (PP- tum 3,
PPR) ceporo nsera ruamerpom 16, 20,25, 32,40, 50, 63,70, 90 u 110 mm. Tpy0Os1 u3 PP- tun 3 u3rotosnens! B psaax gasienus PN 20,16 u 10. TpyOst
STABI usrorosienst B psize qasiexus PN 20 (¢ TommuHoN CTeHKH, OTBevaroei psaay naeieHus PN 16 — pe3yasraTtoM sBisieTcst 60IbIIHN IIPOCBET
U TpOoTeKaHKne TpyOonpoBoaa). Peub naéT 0 MeXxaHNUeCKH CTaOMIM3UPOBAaHHONW TpyOe C IIOMOINBIO ATIOMHHHEBOH (DOJIBIU, KOTOpasi COBMEIAeT
CBOIfCTBa METAJINYECKOTO U KJIACCHYECKOI'O IIACTUKOBOIO TPYOOIIPOBO/A 1, COXPAHSISI BCE HEOCTIOPUMBIE TPEUMYIIIECTBA, 3HAYUTENIBHO YIy4IlIaeT
MEXaHHYIeCKHE CBOMCTBA INTACTUKOBOTO TpyOorpoBosa. ©acoHHBIE HIIEMEHTHI H3TOTOBIICHE! B psje AaBiaeHust PN 20.

2. PEKOMEH/IOBAHHOE IPUMEHEHUWE MATEPUAJIOB PP- Tun 3

e Pan maBnenus PN 10 -xonoxHas Boga 10 20 °C

- oToIIeHus B oy 1045 °C
e Pan nasnenus PN 16 - xoJyiogHas Boga 10 20 °C

- Térutas Boaa 1o 60 °C
e Pan naBnenus PN 20 -témiag Boaa 10 60°C

- neHTpanbHoe ororuieHue 10 80 °C - Kax bl HPOEKT JOKEH OBITh PACCMOTPEH C TOUKH 3pEHHS CPOKa CITY>KObI B
3aBHCHMOCTH OT HAIIPSDKEHUS B CTEHKE TPYOKH.

Kax npasuio, Bennunna psina aasienus (PN 10, PN 16, PN 20) BelpaxkaeT 3THM TOJIIMHY CTEHKH TPYOBI M pacdyéra HampsHKeHHs B CTEHE,
CONPOTHBIICHHE JAABICHUS TPyOOIPOBOAA M €r0 CPOK SKCIUTyaTalldH B PA3IMYHBIX ycHoBHAX (cM. Tabm. 1). HeoOxogumo HamoMHHTB, 4TO
MakcHMalibHOe pabodee IaBjeHHE, B 34aHUsX, A1t xoioqHoi Boasl (o 20 °C) — 10 Gap a must Té€mioi Boael —7,5 Gap mpu MakCHMasIbHOW
temmeparype 60 °C.

TpyOOIpPOBO CKOHCTPYHPOBAH C MPEAINOIaracMbIM CPOKOM CITyKOBI 50 JIeT ¢ pacu€ToM, YTO AJIs XOIOAHON BOJBI BHITOJHEE UCIIOIb30BaTh TPYOBI
psina nasienust PN 16, a quist T€mioii Boas! - PN 20.

Ipu ucnonp30BaHUM HUBIIUX PAIOB AABJICHUS WIH MPU APYTUX YCIOBUAX SKCIUTyaTal[Uu, UM IIPU HUCIONb30BAaHUU HHOTO TEIUIOHOCHUTENS, YeM
4HCTas BOJa, HEOOXOAUMO MPOBEPHUTH CPOK CITykKOBI TpyOonpoBosa cortacHo Hopme CSN EN 1778.

Io3ToMy Heo0X0AMMO BCera YUYUTHIBATH BCe JeiiCTBYIONINE (PAKTOPBI, Pe3yJILTAT KOTOPBIX BOC/IeACTBHE Oy/1eT siBIs1eThCSl KOMIPOMHCCOM
MesKAY CJIeAYIOIHMH TPeOOBaHUAME: TPeOyeMblil CPOK CJIYy:K0bl, IpeAnoIaraeMas Harpy3Kka TeMIepaTrypsl 4 AaBjeHus (psj AaBJeHHs),
TpebyeMoe TeueHHe BOJbI H IIeHA TPHOOpeTeHHsI MaTepHaa.

WupopMaTHBHBEIE BEIMYMHBI MaKCUMAIBHBIX JOIYCTHMBIX JKCIUIyaTallMOHHBIX JABJICHUH B 3aBHCHMOCTH OT TEMIIEPaTyphl TEIUIOHOCUTENS M
MpeAroIaraeMslid cpok ciryxOs1 1yt PP-tun 3 yka3anst B Ta0u. 1.

3. ACHOJJHEHHUE TPYBONPOBOJIHBIX TUHUI

Bo BpeMst MpaKTHYECKOTO UCIOIHEHUS IITACTUKOBBIX TPYOOIIPOBOIHBIX TMHUI HEOOXOANMO UMETh B BHY, 4TO (DH3HKO-MaTeMaTHIECKHE CBOICTBA
IUTACTHKOB 3HAYUTENIFHO OTIIMYAIOTCS OT CBOMCTB METAININYECKHIX TPYOOIIPOBOJIOB.

OTHM CBOHCTBaM HEOOXOAMMO IIPHUCTIOCOOUTH UCTIONHEHNE B YKIIQAKY TPYOOIIPOBOA, YTOOBI HCKITIOUYUTH BO3MOKHOCTD IIOBPEXK/ICHUSI HIIH aBapUH
JIMHYH, @ TEM CaMBbIM [IO/IBEPTHYTh OIIACHOCTH 3J0POBbE WY JJaXKe KM3HB JIFoiei. B 0COOCHHOCTH 3TO KacaeTcs CISAYIONIMX TEXHUYECKHUX PEILICHHUH:
* PACCTOSHMS OTIOPHBIX TOUCK U PA3ITHIHBIX BOSMOXKHOCTEH KPEIIEHHUSI TPYOOIIpoBoOaa

* JIUHENHOe paclIMpeHue U ycaIKka U UX KOMIICHCaIUs

* IepeXOIbl METAILI-TIIIACTHK

* B3aHMMHOC KOMGI/IHI/IpOBaHI/le MarcpuajoB U T.I1.

B cBs3m ¢ TeM, YTO ITACTHKOBBIA TPYOONpPOBOJ HE SBISIETCS CaMOHECYIIMMCS, €r0 HEOOXOAMMO, B OTIAMYHE OT CTAIBHOTO TPyOONpoBOIa,
3a(HKCHPOBATH UITH ITOJTIEPETH OMIOPaMH.

®upma "F-plast" mocrasjser crajbHble OHUHKOBAHHBIE :KEI00bI, KOTOPbIE HA/IEBAKOTCS HA TPYOONIPOB O/ O/ H30/1A1UI0 (cM. puc. 1,2). Bes
3Ta KOMIO3ULMS YKPeIUIsieTCsl € IOMOIIbI0 CKOIb3AIUX WM pukcupyomux Myt (cm. ri1. 3-1. "Cnocodbl kpensienus Tpyéonposoaa'). Ha
nepBbIi B3IVIsA TPYOBI - npsiMble (He npoBajauBalTcsa). Ho Ha MecTax oTK/I10HeHUsI TPYOONPOBOJA HEOOXOAUMO COKPATHTD #KE100 TAKUM
o0pa3oM, YTo0bI He MPOM30LILTI0 NOBPeKACHHE TPYOONPOBO/IA 32 CYET TENI0BOI0 PACIIMPEHH.




puc. 1: Ilpumep npumenenus nOONOPHO20 KHcenoba 6 Couemanuy puc. 2: Ceuenue komnosuyuu, ykazauHou ua puc. 1
c uzonayuei "MIRELON".
VYenosus sxertyaranuu PP tuna 3 mo ISO DIS 12162 VYenosus axertyaranuu PP tuna 3 mo ISO DIS 12162

Temmneparypa (°C) zﬂ:ﬁz; I((ﬁ:;g)_ PN 10 PN 16 PN 20 Temneparypa (°C) zizxﬁ;l((i:ﬁ)_ PN 10 PN 16 PN 20
JIOITYCTHMOE NpEBbIlIeHNe JaBienus (6ap) JIOIyCTHMOE IPEeBbILIeHNE AaBiieHus (6ap)

1 21,1 332 414 1 11,0 17,3 21,6

5 19.9 31,3 39,1 5 10,2 16,1 20,1

10 10 19,4 30,5 38,1 50 10 9.9 15,6 19,5
25 18,7 29,5 36,8 25 9,5 15,0 18,8

50 18,3 28,7 35,9 50 9,3 14,6 18,2

100 17,9 28,3 35,5 1 9,3 14,6 18,2

1 18 28,3 353 5 8,6 13,6 16,9

5 16,9 26,6 332 60 10 8,3 13,1 16,4

20 10 16,5 25,9 32,3 25 8,0 12,6 15,8
25 15,9 25,0 31,2 50 7.8 12,2 15,3

50 15,5 24,3 30,4 1 7.8 12,3 15,3

100 15,1 23,7 29,6 5 7.2 11,4 14,2

1 15,3 24,1 30,1 70 10 7,0 11,0 13,8

5 14,3 22,6 28,2 25 6,1 9,6 12,0

30 10 14,0 22,0 274 30 52 8,1 10,1
25 13,5 21,2 26,4 1 6,5 10,3 12,8

50 13,1 20,6 25,7 5 6,0 9,5 11,9
[ 13 20,4 25,5 80 10 49 7,7 9.6
S 12,1 19,1 23,9 25 3,9 6,2 7,7
40 10 11,8 18,6 23,2 1 4,6 7,3 9,1
25 11,4 17,9 223 95 5 3,1 4.9 6,2
50 11,0 17.4 21,7 10 2,7 42 5.2

mabn.1: 3nauenus ycnosutl SKCHIyamayuu U COOMeemcmeyouux SHa4eHuti 00N206e4HOCY MpPyOONPOBOOHIX CUCTEM U3 NOIUNPONUIeHa mun3
svinyckaemuix gpupmotii FV-plast.

B ciryuae, Koraa He HCIIOJIB3YIOT 3TO BBITOJHOE PEIICHNE, HEOOXOIMMO IUIACTHKOBBIH TPyOOIPOBOJ TIIATEIBHO 3aKPENUTh. PaccTOSHHSA ONOPHBIX
ToueK TpybomnpoBoza n3 PP pemaer tabm.2 n 3. YkazaHHBIE PacCTOSHUS JEHCTBUTENBHEI AJISI TOPU30HTAIBHBIX TPYOOIIPOBOIOB. J{/Is 3aBEIICHHBIX
TPyOOIPOBOIOB MOJKHO YBEINYHUTB BBIILIEYKa3aHHBIE PACCTOSHUS IPUOIH3UTENBHO Ha 30%.

TpyOonpoBox (MM) 16 20 25 32 40 50 63 75 90 110

PACCTOSHHUE MEXKITY ONOPaMH (CM) 110 120 140 145 150 155 165 170 190 205

maébn.2: Paccmosnusa onopuvix mouex mpybonposooa STABI.

3-1. Cnoco0sbI KpenjieHust TpyoonpoBoaa

C TOUKH 3peHHs KPEIUIEHHS TPy OOIpOBO/Ia pa3InIaloT 2 THIIA OIIOP:

a) MPoYHasi OMOPHasi TOUKa (puc. 3) - 3TO TaKOE KPEIIeHNE, Kora TpyOOIpoBOA HE HMEET BO3MOXKHOCTH JUJIATAIHY, T.€. TBUTATHCS B MECTE OTIOPBI
10 HAIPaBJICHHIO OCH TPYyOOIPOBOAA (IIPOCKAJIBb3bIBATh). DTO KPEIUICHHE BBITOTHO IPUMEHSThH B MECTaX U3rHOaHus TPYOOIIPOBO/IA, OAKIIOUEHHUS
Pa3INYHbIX YCTPOHCTB U B MecTax pa3BeTsieHus. CaMplii MPOCTON PUMEp ONOPHON TOUKH - IPUMEHEHHUE (I1aHIia HiIH TaTPOHa.

121

21 h ! 3 { Y

1 - marpon 2 - mydra 3 - kpaH 4 - TpoliHUK

puc. 3: Ilpumepsl 00pazo8anus npouHbIX ONOPHBIX MOUEK € NOMOWLIO PACOHUHBL U NAMPOHOS:

b) mocaaka ¢ TpeHHEM CKOJBKEHHSI - TO Croco0 KPEIUICHUs, HE MO3BOJISIONICH TPyOOMPOBOMY OTKIOHHUTHCSA OT JIMHHK OCH, HO U HE
NPENSTCTBYIONINM €My B JIHJIATALIMOHHOM JBHKCHUH O HATPABICHHIO JIMHUK OCH (paclIMpeHue, ycaaka). THIHYHBIM OPUMEPOM SBJISETCS TaK
Ha3bIBaeMasi CBOOOIHAS My Ta (pHC. 4).




& TpybomnpoBona PaccrosHue onopHeIX Touek 1 (CM) IpH TeMmneparype TeIIOHOCHTEIs

(mm) 20°C 30°C 40°C 50°C 60°C 80°C

16 90 85 85 80 80 65

20 95 90 85 85 80 70

25 100 100 100 95 90 85

32 120 115 115 110 100 90

PN 20 40 130 130 125 120 115 100
50 150 150 140 130 125 110

63 170 160 155 150 145 125

75 185 180 175 160 155 140

90 200 200 185 180 175 150

110 220 215 210 195 190 165

16 80 75 75 70 70 60

20 90 80 80 80 70 65

25 95 95 95 90 80 75

32 110 105 105 100 95 80

PN 16 40 120 120 115 110 105 95
50 135 130 125 120 115 100

63 155 150 145 135 130 115

75 170 165 160 150 145 125

90 180 180 170 165 160 135

110 200 195 190 180 175 155

16 75 70 70 65 65 55

20 80 75 70 70 65 60

25 85 85 85 80 75 70

32 100 95 95 90 85 75

PN 10 40 110 110 105 100 95 85
50 125 120 115 110 105 90

63 140 135 130 125 120 105

75 155 150 145 135 130 115

90 165 165 155 150 154 125

110 185 180 175 165 160 140

ma6n. 3 : 3nauenus paccmo;mm? ONOPHbIX MOo4eK mpy6onpoeoda U3z noaunponujiiena 6 3aeucumocmu om memnepamypsvl menjloHoCUmeI:.

OueHb BBITOHEIM PEIICHHEM SBIISETCS TpUMeHeHue skeno60B FV-plast (puc. 1, 2).
MoXHO CKa3aTh,4TO IPABUIIBHOE Pa3MEIIEHHE OIIOPHBIX TOUEK U MOCATOK C TPEHUEM CKOJIbKEHHS
SIBIISICTCS B 3HAUUTEIILHON Mepe 3aBUCHT OT TOHMMAaHUS ITOBE/ICHNUS INTACTUKOBEIX TPyOOIIPOBOIOB

]ll B OTAENBHBIX HacTsIX TpyOHO# cuctemsl. Ilpomie roBops, MPOYHBIMH ONOPHBIMH TOYKAMHU
f | | 1 JKEJIaTeNbHO YKPEHNHTh BCE apMaTypbl (TpyOHBIE M BBIITYCKHBIE), MeCTa pa3BETBICHUH K
= TpybOompoBogam OoJiee MaJIbIX AUAMETPOB (AMAMETP HIOKE Ha 2-3 pa3Mepsbl), U T. I1.
-

puc. 4. [locaoka ¢ mpenuem cronviicenus - max Hazvleaemas c60600HaAs MyPpma.

ITpu npoxone depe3 cTeHy HEOOXOMUMO IIACTHKOBBIN TPYOOIIPOBO 3AIIUTUTH OT MEXaHMUYECKOTO MOBpexIeHNs. C TOUKH 3pEHUS UCTIONHEHUS
poxoja TpyOONpOBO/ia ONATh Pa3InyacM 2 BHA IPOX0Ja:

a) MpoYHasi OTMoOPHasi TOUKA (pHUC. 5) - 9TO TAKOW MPOXOJ] Yepe3 CTEHY, KOTma TPYOOIPOBO/l HE UMEET BO3MOXKHOCTH TUIIATAINH, T.C. IBUTAThCS B
MeCTe IPOXOZa CTEHOH MO HaIpaBJIeHHIO OCH TpyOonposozaa (Ipockanb3biBaTh). OHa peaan3oBaHa MOX0XKUM CIIOCOOOM, KaK M KJIacCHYecKast
OIIOpPHAs TOYKA C TOMOIIBI0 hacOHHH (MY(T), OrpaHHYMBAIOIIHUX KPY>KKOB 1 "3alIUTHBIX" 31eMeHTOB (00b14HO Tpy6a u3 [IBX mian rPE).

2 2

13 21 13 21

1 -1pyba 2-wmydra 3 -creHa 1 -tpyba 2 - "3ammurTHBIA 3neMeHT” 3 - CTEHa
4 - OrpaHUYMBAIONINE KPY>KKH 5 - "3alIUTHBII 2neMeHT"

puc. 5: Ilpoxod cmenoti - npounas onopras mouka. puc. 6 : I[Ipoxod cmeHoil - NOCAOKA ¢ MPEHUEM CKONbI’CEHUSL.

b) mocaaka ¢ TpeHUeM CKOJIbKeHHs (pUC. 6) - 3TO crOcod Mpoxona Yepe3 CTeHy, Koraa TPyOOIpPOBOA MMEET BO3MOKHOCTh TWJIATALIUH, T.C.
JIBUTaThCsl B MECTE MPOXO/ia Yepe3 CTeHYy 110 HAIPAaBICHUIO OCH TPyOOIpoBoaa (IPOCKaib3bIBaTh) M OAHOBPEMEHHO 3ALIMIIEH OT MEXaHUYECKOTO
MOBPEKACHUS (L[apariH).




3-3. J/InHeiiHOe pacIIMpeHue U yCaIKa IJIACTHKOBOI0 TPy0onpoBoxa

Pa3HOCTH TemmepaTyp BO BpeMsl MOHTaXka M BO BpeMsI SKCILTyaTallud TpyOOIpoBOoAa, KOraa TpyOOmpoBOIOM MOAaéTCs TEIUIOHOCUTENh C MHOH
TeMnepaTypoiz'l, yeM ObLIa TeMHepaTypa BO BpEMs MOHTaXa, BBIZbIBACT M3MCHCHUA MJIMHBI - YJIMHEHHA WA COKpalICHUA - [JId BCEX TUIIOB
MarepHanoB. B ciryuyae miacTHkoB 3TH H3MEHEHHs BO MHOTO pa3 00JIbIIIe, 9eM y KJIACCHIECKOTO CTalbHOTO TpyOompoBona. ObIee cokpalieHne win
yUTHHeRHne Matepuana (Tpy6onposona) A 13aBucut ot k03 (HIHEHTa TEMIOBOTO PACUIHPEHUS JAHHOrO MaTepuana o, [MM - M- ‘C"'] (ko3 uipenT
TEeIUI0BOTO paciupenus cramu o, = 0,012;PPa, = 0,15,

PP-STABI a= 0,05, PE o= 0,2ulIBX 0= 0,08), pacuérnoii niunel Tpybonposona L [M] u pasHuLbl TeMIeparyp

At['C1(Al=a oL A t [Mm]). Ha npakTuKe 9T0 03HAYAET, YTO eCIH Oy[eM HArPEeBaTh WM OXJ1axaath 1 M Tpybonposoza Ha 10°C, u3MeHuTCS ero
JuiHa B ciydae ctamn Ha 0,12 mm, y PP Ha 1,5 MM, y PP-STABI Ha 0,5 MM, y PEHa 2 MM u y [IBX Ha 0,8 MM.

BHUMAHHUE:

OOparuTe BHUMaHKE, B YACTHOCTH, Ha cOKpamienne Tpyoonposoaa (cm. I1P. 2) B pe3ysibTaTe HanmoJJHeHUsI OTONHTEIbHO CHCTEMBI X0JI0XHOM
BO/0M. DTO COKpaIeHHe, €CITH He ObIIO MITAaHUPOBAHO NPH MPOEKTHPOBAHUU WITH TPH MIPOBEACHUH pabOT, MOXKET MPHUBECTH K aBAPHH IO LEIOH
Tpacce. B 3ToM citydae sBisieTcst BRITOHBIM HCIIOIb30BaHHE KOMIIEHCUPYIOIIESH TN M HICKPUBIICHUE TPYOOIIPOBOA IIPH MOHTAXKE.

J11s1 GombIIe HATYISTHOCTH IPUBOAMM J1BA IPUMEPA!

Ipumep 1: ynaunenue tpyGonposona usz PP-tun 3, mimHEI (paccTosHMe 2 MPOYHBIX ONOPHBIX TOYEK) 8 M, NpH pasHuue Temmeparyp 46°C
(Temmeparypa xonoxHowH Bojsl 14°C, TeMmepaTypa TEMIOH BOJIbI 118 X03AHCTBEHHBIX enei 60°C).
Pemenne: Al = a,L- At=0,15 -8 (60 - 14)=55,2 Mm (yaIHHEHHE)

Tpumep 2: cokpamenne TpyGonposona u3 PE, amuaer 20 M, npu pasHuie temneparyp 16°C (temneparypa npu moHTaxke 24°C, Temneparypa
xonoHoit Boziel 8°C).
Pemenne: Al= o L At =0,2-20- (8- 24) =- 64 MM (coKpaIeHue)

Kak BUHO, p€ib UJIET 0 3HAYUTEIBHBIX pasMmepax.

3-3-1. Kinnaccuveckuii cnocod KOMIeHCAIMU MJIACTHKOBOIO TPYOONIPoOBOaa

3-3-1-1. PacueT xoMIeHcaIuu

Ecnu nsmenenus JJIUHBI pr601’lpOBO)13. HE€ KOMIICHCHUPOBAaHBI TOAXOAAIIUM CHOCOGOM, T.C. €CJIN prGOHpOBOﬂy HET BOBMOXHOCTHU YBEJIUYUBATDH UJIA
COKpaIaTh CBOIO JUIMHY, B CTEHKAaX TPyO KOHIIEHTPUPYETCs JOIOIHUTENEHOS HANPSDKeHNE, BOSHUKINEE ITPU PACTSHKCHUH B CKATHH. DTO MOXET
MIPUBECTH, B CIIydae rpy0oro npeHeOpexeHns STUMH (pakTopamMu, 0COOSHHO B CIIydae COKpAIIeHHUs TPyOOIpoBo/a, K IECTPYKIUHI CUCTEMBI.

Ioxxomsmuii cioco® KOMITEHCAIUH - CIOC00, P I0TOPOM TPYOOIIPOBOJ OTKJIOHSETCS B HAIIPABICHHUH, IEPIEHANKY/SIPHOM K HCXOJHOM Tpacce, a
Ha 3TOM HEpHEHIHUKYIspe OcTaércst cBOOOAHAs JUIMHA 11 KoMneHcauuu (obOosHaueHHas Lg). B pesymsrare 3TOro npu JUIaTHPOBaHUH
TpyOOIpOBO/A ITO IPSIMOM JIMTHUH HEe BOHUKHYT CYIIECTBEHHBIE IOTIOJIHUTEIEHbIE HAPSDKEHUS P PACTSHKECHUH U CXKATUH B CTEHE TPYOKH - CM. PHC.

L KOMHGHCaLll/IOHHaSI JUIMHA LS 3aBHUCUT OT OTHOCUTECIIbHOI'O YAJIMHCHUSA UJIM COKPAILICHUS J'II/IHI/II/IAI,
Ls; MarepHana U Juamerpa TpybompoBoxa. JUIMHY OHpenersioT ¢ MHOMONIBbIO TpaduKa CIeXyIOMUM
. Lal Croco6oM (7151 HamIAAHOCTH Henonb3yeM 3HadeHus [1P. 1 - cm. 1. 3-2):
j Crauana ompenemum cpexuee yumunenne Al [MM] B 3aBHCHMOCTH OT AHHE TpyBomposoaa L [m]
T (paccTostHuE 2 IPOHBIX OTIOPHBIX TOUKH) 1 pasHuiie Temmeparyp Al|['C] ¢ nomomsio rpaduxa Ne 1.

PB - npouHas onopHas Touka
KU- nocanka ¢ TpeHUEM CKOJIbKEHHUS
o L - pacuérnas niouna
Lg - cBOOOIHAS [UTHHA [T KOMIIEHCAIIHN
Al- paccunrannoe yanuHeHue Tpy6onpoBosia

1 puc.7: Komnencayus mpybonpogoda 015 pacnpeoenenusi ménao 600bl 8 uzeube
mpy6onpoeoOHOU TUHUU.

PB

PB - npounas onopHas Touka

KU- nocanka ¢ TpeHUEM CKOJIBXKEHHUS

VPB - npo4Hast Touka (pyTepoBKH

L - pacuérnas nnuna

Lg - cBoOOIHAs [UTMHA [UIs1 KOMIIEHCALIMN

A 1 - paccuntannoe yyiuHeHue Tpy6onpoBoaa

puc. 8: Coz0anue U Komnencamopa 014 pacnpeoenenusi ménoil 00bl Ha
npsamMom yuacmke mpyoonpoeood..

Takum 06pa3oM MOMydeHHOE 3HAYCHNE MCHONB3YeM ISl OKOHYATeIIbHOTO OMpeeNIeH st CBOOOIHOM UIMHBI AT koMmeHcarn Lg [MMm], koTopast
Janee 3aBUCHT oT kod(duimenta Marepuana k (s momunponunena k = 30) u napysxHoro quamerpa Tpybonposona d [mm] (Ls=k - (d - A1)")
pac4&ToM MM ¢ TOMOILBIO AUarpaMMbl Ne 2.

IMox cBoGOIHO# ATHMHOI A7t KOMIeHcalun Lg pasyMeercst OTCyTCTBHE KaKHX-TH00 OMOp MM MOABECOK BHYTPHU ITOMH JUTMHBI U COOMIONCHUE MAKC.
paccTosHUS MEX Ty oropamH (Tad1. 3), B 3aBUCHMOCTH OT MaTepraa 1 AuaMeTpa TpyOoIpoBoa.
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3-3-1-2. KoHCTpPYKIMS KOMIICHCATOPOB 2 0 |—AAA
[}
& ildi
Jlns cozmaHusi KOMIIECATOPOB HEOOXOAMMO YYECTh, YTO, €CJIH 6‘ il ‘/
TpyOOIPOBOJ BO BPEMSI SKCIUTyaTallUK OYIET YAJIHHATHCS (pactpe iesiu- "
TEJIbHbIE CHCTEMBI TEIUION BOIBI WIIM OTOIUIEHMS) MJIM COKDAILATHCS o
(MOHTaX BOIOMPOBOJOB XOJOMHOW BOJBI B YCIOBUSAX BBICOKHX mu 10 20 W 60 50 601 80 S0 10 10 120 150 140 150
TeMIIepaTyp okpyxatomeit cpenp! - cM. [1P. 2, . 3-3). 52 Vummenne Al [mm]

OnacHee nponecc cOKpanienusi Tpy60npoBoaa, IOTOMY YTO B CITydae
YIUTHHEHUs TpyOOIIPOBO MOXET ,,BONMHOBaThes" (cM. puc. 16), Torna
Kak IIpH COKpAaIleHWH B HEM BO3HHKAIOT OIACHEIC, paHbIIe
YIOMSHYTBIC, IOHOIHUTEIIbHBIC HAITPSDKCHHS.

B ciyuae yniamHeHusi TPyGonmpoBoga HEoOX0AUMO B TPyOONpoBose 00pa3oBaTh AOCTATOYHOE MpPEIBApUTENbHOE HAaNpsDKeHHe. MexaHHdecKue
CBOMCTBA ITACTHKOBOIO TPyOOIPOBOZA MO3BOJISIIOT CXKAaTHE KOMIICHCATOpa JIMIIb B OrPaHMYEHHOH cTeneHH (IIaBHBIM 00pa3oM 3TO KacaeTcs
HETIEeBBIX KOMIEHcaTopoB). [ToaToMy HEOOXOIMMO IOCTHYb TOTO, YTOOBI KOMIICHCATOp, HPH YBEIMYCHHH JUIMHBI, TPYOOIPOBOJ HATSATHMBA.
Hamubonee npoctoii cnocod JOCTIKEHUs ATOTO - HaTArMBaHue mwied U-KOMITeHCaTopa ¢ IIOMOIIBIO IIPUMEHEHUS! PACIIOPKH HOIXOISIINX Pa3MepOB
(cM. puc. 9), mepen ero cBapkoil ¢ TpyOOIpOBOAOM. AHAIOTHYHO JEHCTBYEM IPH KOMIICHCAIINU YIJIMHEHHS TPYOOIIPOBO/ia HATATHBAaHHEM YacTH
TPYOOMPOBOIA B M3ribe Tpacchl (cM. puc. 10).

epaghuk 2: CeobooHas onuna komnencamopa L, ons mpybo-
npo6oda U3 NOMUNPONULEHA 6 3AGUCUMOCTIU O YOIUHEHUS.
Alu @ mpybonpoeooa d.

R R - pacnopka L PB - mpounas omopHas ToYKa
al 2l PB - nmpouHas onopHas TOUYKa - _c.l KU - nocanxa ¢ TpeHuemM
PB KU KU PB KU - mocajika ¢ TPEHHEM CKOJIbKEHHUS 1 CKOJIbKCHHUS
I L VPB - npounas Touxa GyTepoBKI g | L -pacuernas mmna
L - pacuéTHas AJIHHA pos ) ' = Lg - cBoOOomHas anmmHA Ans
= 3 Lg - coGOmHAS MATHHA [T PB KU KOMITCHCAIIHH
PR KOMITICHCALIUH A= ol - paccYUTaHHOCYIIMHEHNE
$ ; 1 - PacCUHTaHHOE Y/UTHHEHHE v Tpy6ornpoBoza
L L & L d Tpy6onpoBoza xu~
puc. 9:  Coz0anue npedsapumenbHo20 HAnPsICeHUs. puc. 10:  Coz0anue npedsapumenbHoco HaAnpsidceHus.
6 mpybonposode 05 pacnpedeneHus menio 600bl ¢ 6 mpybonposode 015 pacnpedeneHus menioil 600vl 6 uzeube
nomowwto U — xomnencamopa. mpy6onpoeooOHoU TUHUU.

IIpu MoHTaKe IUIACTHKOBOTO TPYGONPOBOA ¢ TOYKH 3PEHHSI ero KOMIEHCAIWH JUHEHHOro pacuIHpeHus o0IIenpHHNTO, YeM 00JIbIe
neprneHANKYJISPHbIX U3rM00B B TMHUH, TeM Jy4lue (cM. puc. 11).

Ls

puc. 11: Ipumepul paznuunvix cnoco608 KoMneHcayuu TUHeHo20 pacuiuperus nIacmuKo8o20 mpybonposooa Ha npaKmuxe.

NPUMEYAHHUE:

Jliist komrieHcauu TpyOoIpoBoaa AuamMmeTpom 10 & 40 MM Takke IPUMEHSFOTCS TeTIeBbie koMnencaropsl. Ho dupma "FV-plast" ux npumenenue,
HCXOS U3 COOCTBEHHOTO MPAKTHUYECKOTO OMBITA, U1 KOMIICHCAI[MH paclpeeUTeNbHBIX CHCTEM BOABI HE pekoMeHayeT. HecMoTps Ha 3T0, OHH
HMEIOTCS B ACCOPTHUMEHTE, B CBSI3U CO CIIPOCOM NOKymnaTeneid. MakcuManbHble 3HaueHUs Lg, KOTOpbIE 10IKHA IEPEHECTH KOMIICHCALIMOHHA 1T,
yKa3aHsl B cienyrouieid Tabauue. Ho u 3meck Heo0X0nMuMo co31aTh I pacpeaeTuTeNbHBIX CUCTEM TEIION BOJBI JOCTATOYHOE MPEABAPUTEIILHOE
HaIpsDKEHUE B TPyOOIPOBOIE COOTBETCTBYIOIMINM C3KaTHEM KOMIICHCATOPa JI0 €r0 CBAPKH C TPYOOIIPOBOIOM (CM. pHc. 12).




Ly (M) D (mm) _ iz 2
80 20 x ' :
65 -70 25
55 32
45 40
maén. 4: Maxcumansuule 3nauenus L, komopoie puc. 12: Cozdanue npedsapumenbho2o oasienus 6 mpyoonpogooe
OONIICHA NEPEHECU KOMNEHCUPYIOW s NENLIA. 07151 MEN0I 800bl C NOMOWBIO KOMREHCUPYIOW el Neniu.

3-3-2. Komnencauus miacTUKoBoro Tpyoonposoaa cuocooom "FV-PLAST"

®upma "FV-plast" pazpaborana, HCX0AS U3 MHOTOJIETHETO MPAKTHYECKOTO OIIBITa, COOCTBEHHBIH MPOCTOI CIIOCO0 KOMITEHCALUH, KOTOPBIA HCXOAHUT
U3 BBILE YKa3aHHBIX OOLIMX MPABHJ M YYUTHIBAET IIPH ITOM crienuuyeckue TpeOoBaHHs BHYTPEHHHX TPyOOIPOBOAOB, INIaBHEIM 00pa3oM B

BBICOTHBIX 3JaHUAX.

3-3-2-1. l'opusonTaabHbII TPpyOOonpoBos (''aexak')

ITpu KJ1aCCHYECKOM MOHTaXE KOMIIEHCATOPBI HOMEIIEHbI IIEPIECHIUKYISIPHO HAIIPABICHHUIO TPYOHOM Tpacchl MEX/Y JBYMs IIPOYHBIMHU OIOPHBIMH
TOYKaMH, TO €CTh MMy OTBETBICHHSIMH BOCXOJISIIETO TPyOOIPOBOIA. DTO PELISHNE, B CBSI3H C pa3MeleHHeM KOMIIEHCAIIMOHHBIX [IETEJIb, SBIISICTCSI
TpeOOBaTEIBHBIM K IPOCTPAHCTBY (CM. puc. 13).
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puc. 13: Knaccuueckuii cnocob komnencayuu puc. 14: Komnencayus eopusonmansrnozo mpyoonpogoda cnocooom “FV-plast”

20pU30HMANLHO2O MPYOONPO6ooda.

Croco6 "FV-plast" co3qaéT KoMIeHCaIHIo MPSIMO y OTBETBICHUH BOCXOSAIIETo TpyoOorpoBoaa (cM. puc. 14). TpydonpoBos BeAETCS MEXIY STUMH
OMOPHBIMH TOYKAMH HPSIMO M He TpeOyeT, MpU YCIOBUHM NPHUMEHEHHUs] CTAIBHBIX OLMHKOBAaHHBIX jkedo0oB "FV-plast", ykpemieHus mexmy
OT/IeJILHBEIMH OTBETBIICHUSIMH, YTO BBITOTHO HE TOJIBKO C TOUKH 3PEHHS HCIIOJIB30BAHHS IIPOCTPAHCTBA, HO U I10 3CTETHYHOCTH.

3-3-2-2. Bocxoasiiumii TpyoonpoBos

Croco6 "FV-plast" MOXHO BBITOJHO NMPHUMEHHTh W B CIy4ae MOHTaka BOCXOAAIIEro TpybompoBoma. Ho B oTnmuMe OT TOpPHU30HTAIBHOTO
TpyOOIpoBOsIa HEOOXOIMMO, YTOOBI TPYOOIIPOBO/ GBI BCeraa MexKIy OTAeIbHBIMH 3TaKaMH MPOYHO YKPEIUIEH HENMOABUKHBIM KperjeHneM
(Mpo4HOii OIOPHO¥ TOUKOIH).

B ciyyae, kora He MPUMEHSIOT CTAIbHBIC IMHKOBaHHBIE ke100b1 "FV-plast", 11 paccTosHUS MEX Iy KPEIUICHHSIMH BOCXOASIIEro TpyOOompoBoaa
aKTyalbHO TO, 9YTO €CTh BO3MOXKHOCTh YBEIIHUUTh MAKCHMAIFHOE PACCTOSHHE MEXIY OIOpaMy, yKa3aHHOe B Tabmuie Ne 3 Ui TOpH30HTAIBHBIX
TpyOoInpoBonoB, K03 dunuertom 1,3. Komnencarus coznaéres mpsAMo y OTBETBICHHMI 17151 OTASIBHBIX KBapTHP (CM. pHC. 1 5).

. j I[ﬁ— CuMBoOIIBL:

PB - mpouHas onopHas Touka
KU - nocazka ¢ TpeHUEM CKOJIbKEHUS
L, - ceobonHas [uiiHA U1 KOMITEHCALIN

3 > <puc. 15: Komnencayus socxoosauje2o mpyoonpoeooa
cnocobom "FV-plast”.

puc. 16: Ilpumep nekomneHcuposanHo2o mpyoonpoeooa
nOO WMYKAmypKo. >

i

B ciyyae npuMeHeHusi KoMneHcanuu cnocodom "FV-plast",y cranaapTHbIX
CTpOeK, obecrevyeHa KOMIIeHCANUs (€3 CII0KHBIX PACI€TOB H MHHHMAJIbHAS
TPYA0EMKOCTH H IKOHOMHUSI MaTepuaia ([JIaBHbIM 00pa30M KOJIeH), TAK KaK
gy He HYKHO C031aBaTh KOMIIEHCAIMOHHbIE MEeTJIH.




3-3. KomneHcanus mjiacTUKOBOro Tpy0OnpoBoaa noj ITyKaTypKoi

B ciyuae BegeHHs IIIaCTUKOBOTO TPYOOIIPOBO/A IO/ IITYKAaTYPKOH HCXOMAT M3 OAMHAKOBBIX IIPUHIIUIIOB, KaK U B CIIydae BeIeHHs TpyOOIpoBoza B
nma3y. Heobxoaumo co3maTe AOCTaToOuHOE MPOCTPAHCTBO UIS JBHXKEHMS TPyOONpPOBOAA M OJHOBPEMEHHO INPEMSATCTBOBATH MEXaHUYECKOMY
HOBPEXAEHUIO HCTHpaHHeM. CaMBIM BBITOAHBIM SIBIISIETCS IPIMEHEHHE U30JISIIMU TPYOOIIPOBO/a U3 MEHOIONNATHIICHA C JOCTaTOYHON TOJIINHOM
CTEHBI B COUETAHNH C YACTHIMU MEPIEHIUKYIAPHBIMHI H3TH0aMU B IHHUH TPYOOTIPOBO/IA.

puc. 17: Ilpumep nexomnencuposanno2o mpyoonpogooa noo

TyKaTypKa WmyKkamypKkou.
obmumnoska 3AKJIIOYUTEJIBHOE IPUMEYAHUE
B Kommencanusi JTHHEHHOTO pPACIIHPEHUs TUIACTUKOBOTO TPyOOIMpoBoOIa

HeoOXouMa B Cilydae, KOIZa BO3MOXKHO €r0 COKpAalleHHE B TEYECHHU
crpowt. pacteop  OKCILTYaTallH, T. €. IPH MOHTAKE PACHPENEIUTENLHBIX CHCTEM XOJIOJHOM
BOIABl B YCJIOBHSX BBICOKHX TEMIIEPaTyp OKpY’Karomlel cpensl (Hamp,
MOHTAX JIETOM - CM. TIpUMep 2, TI. 3-3), KOT/Ia BBITOTHO IPUMEHUTH Harp,
TpyBonposox MeTeBO KoMIeHcaTop (cM. Tab. 4).

KommneHcanus JTUHEHHOTO0 pacIIUpeHHs IUIACTUKOBOTO TPyOOmpoBOIa B

ciIydae, KOTaa OKHIaeM €ro YUIMHEHNE B TeYCHNH SKCIUTyaTalliy, 1 KOTaa

TPyOOIPOBO UMEECT IMPOCTOP "BOTHOBAThCS" (HAMP., B CITyYae ero BeACHUS

B IIACTMAacCOBBIX JKeno0ax), HeoOXomuMma IIMIIb C TOYKH 3PCHHSA

3CTeTHYHOCTH (cM. puc. 17). UToObI Takas koMIieHcalus opu1a 3G dexTHB-
HOU, He0OXOIMMO B TPYOOTIPOBOJIE CO3/IATh JOCTATOYHOE MPEIBAPUTEIHHOE HAIPSHKEHHE TaK, YTOOBI KOMIIEHCATOP TPYOOIPOBO/] HATATHBANT (CM. TIL.
3-3-1-2).

4. MIPUCOEJIMHUTEJILHBIA TPYEOIIPOBO/I

HIOMALHA

[NpucoenuHUTENBHBIN TPYOOIIPOBO/ BEINONHSETCS U3 TPYO AnameTpom 20 MM. TpyOorpoBos, yIoXKEHHBIH B 3aMypPOBaHHOM I1a3y B CTEHE, JIOJDKeH
OBITH TIIATETHHO H30JIMPOBAH. DTa U30JISIIHNS, TOMIMO MPEOTBPAIIEHHS HOTEPh TeIlIa (TPacChl TEIUION BOBI) M OPOIICHUS TPyOOIpOBOAA (TPacChl
XOJIOAHOW BOJBI), 3alIMINAeT TPyOOIPOBOA OT MEXaHMYECKOTO IIOBPEXKICHUS W IO3BOJSIET IWiIaTaluio TpybompoBopa. PemmrensHo He
PEKOMEH Ty eTCsl H30JISILIUS JTUIIb OJJHUM CJIOE€M BOMIOUHBIX ITOJIOC.

IMepen 3amenkoit HeOOXOAMMO TPyOOIIPOBOJ TIIATENHHO 3aKPENHTH B I1a3y (3aXBaTaMH, 3aTUIICOBAaHUEM, IPUKPETIICHHE HA CTEHY IIyPyMaMH U T. I1.).

S. KOMBUHHUPOBAHUE MATEPHUAJIOB

KomOuHUpOBaHUE OT/ENBHBIX THIIOB MaTePUaOB MEXaHUUECKMMH COSIMHEHMSIMU WM TIEPEXOIHUKOM IUIACTHK-METaul (Tak Ha3. "BIPBICK" - CM.
puc. 18, 19 - nnu pa3bopHble COeTUHEHNUS - CM. pHc. 22, 23, 24) He mpeacTaBiIsIeT NpobieMy, HO HEOOXOAUMO CTPOTO COONIONATh COOTBETCTBHE
PUMEHEHHBIX MaTePHAIIOB IS TAHHOM LISJTH.

3anpenieHa B3aMMHasi CBAPKa MaTepUAaJIOB 0TAeaAbHbIX rpynn, Hanp. PE u PP,PPuPBuT. 1.

KomOnHnpoBanne npu cBapMBaHNM Pa3JIHYHBIX MATEPHAJIOB PeTryJIHPYyeTCsl HA OCHOBE KJIACCOB CBAPHBAEMOCTH, 6€3 pHCKa MOXKHO CBapUBaTh
MaTepHaIbl, HaXOAIIHecs B OTHOM U TOM e Kiacce. Kitace cBaprBaeMocTH MaTepralia olpeAeNseTcsl Ha OCHOBE HHeKca TedeHust rpanynara (ITT).
Ota BeIMYUHA, C JOMYCTUMBIMU OTKJIOHEHHAMH, HOJDKHA OBITh TapaHTUPOBAHA MPOU3BOIUTENIEM IpaHyllaTa, OHa (GUTYpUpPYET B HAKIATHBIX MPH
K)XIOH IOCTaBKe, a TAakKe KOHTPOJIHpPYyeTcs B cOOCTBEHHOH naboparopuu. [osToMy mpH oIjeHKe KadecTBa IpaHysaTa INIaBHBIM SIBISICTCS He
MIPOU3BOAUTENb, 4 ET0 CBOMCTBA KaK MaTepHara.

6. TEMIIEPATYPbI UCIIOJIHEHU S

MuHnMaIbHas TeMIIepaTypa OKpy Kalomel cpebl BO BpeMsi MOHTaa TPyOOIIPOBOIHBIX CeTel He HoJbKHA ObITh Hubke + 5 °C. [locTaBuiukKy cTpoiiku
PEKOMEHIyeTCsl BKJIIOUUTH 3TO YCIOBHE B JOTOBOP, Kak 00s3aTeNbHOE U1 3aKa3uuKa (rmomydarens). MunuManesHas remneparypa + 5 °C onpenenena
HE TOJIBKO CBOMCTBAaMH IUIACTHKOB, HO M TEXHOJIOTHMEH CBapKM IUIACTHUKOB, TaK KaK IPH Oojee HU3KHX TeMIepaTypax MpPOUCXOIHT OBICTpoe
OXJIaXICHUE CBAPOYHBIX AlllIapaToB.

7. A3T'NBAHUE TPYBOITPOBO/IA

Wsrubanue Tpy0 6e3 HarpeBa NpOBOIUTCS B CIydae, KOTa TeMIeparypa oKpyskatorei cpezpl Boime 15 °C.

Jns m3ruba TpyOoK 1uaMeTpoM MEHbIIIE 32 MM XapakTepeH MUHUMAaJIbHBIN paanyc u3ruda: r=12 . d [mm] (ams TpyOok u3 PP).

8. MOHTAK INEPEXOJHUKOB C HAPYKHOI WJIU BHYTPEHHEW PE3bEON

[TepexonHuKH ¢ BHyTpeHHEH WM HapyXHOH pe3b00il Ciykar Juisl mepexofa ¢ IIacTHKa Ha MeTal, TIaBHBIM 00pa3oM, IS MPHCOEANHEHHS
METAJUINYECKUX apMaTyp U BBIITYCKHBIX KPAaHOB U T. 1.




s
Q’

Oupma "FV-plast" mocrasisiet Ha ppIHOK TPY BHA STUX EPEXOTHUKOB (CM. KaTalloT U3/ICITHA):

® IEepPeXOHUKH ¢ IIACTMACCOBOI HAPYKHOMH pe3b0oii,

® IepexXOAHHKH ""BIPBICK' ¢ MeTANIMYECKOHl BHYTPeHHel MJIM HApY:KHOU pe3b00il (MeTalmyecKue 3anpecCoBaHHbIE JETall H3TOTOBIIE-
HBI 13 HUKEITMPOBAHHOH JTaTyHH ¥ OCHAIIIEHB! BHYTPEHHEH W HapY>KHON IWIMHAPUYECKOH pe3b0oit),

e pa30opHBbIe coeHHEHNUsT (OCHOBOH SBISCTCS CHENUATBbHBIIN IUIACTUKOBEIH (haCOHHEIN 2JIEMEHT, Ha KOTOPHIH YCTAaHOBJICHA HAKHUJHAS YacTh,
pou3BeAEHHAs U3 HUKEIUPOBAHHOM JIATyHHU U OCHAIEHHAS BHY TPEHHEH WIIN Hapy>KHOH HMITHHIPpUYECKON pe3b00ii).

®upma "FV-plast" 1aét rapanTuio B Hoa1HoM 00béme, T.e. 10 JieT, 10 MakcuMaabHOH cyMMBI yiep6a 2.000.000 yemckux KpoH U npu
JAeKJIAPHPOBAHHOI 10JroBe4HocTH S0 J1eT, Ha BbIllIeyKa3aHHbIe BHIbI MePeX0AHMKOB TOJILKO B TOM CJIy4ae, eciii OyAyT cOO0JII0deHbI
cJIeqyIole IPHHIUIBI M X0/ MOHTAKAa:

8-

. X0JI MOHTAKa

8-1-1. IlepexoaHMK € MJIACTUKOBO HAPY:KHOM pe3b00il

1) IIpoBepsIoT, ecay BHYTPEHHUN JHaMeTp IPOTUBOIOIOKHOTO IEMEHTA AIMHHee 2/3 ATMHBI IITaCTHKOBO pe3s0bl mepexoanuka. B npotusHoM
clrydae, He0OXOANMO IPUMEHHTH EPEXOAHUK "BIIPHICK" C METAJUINIECKON HapyKHOH pe3b00ii.

2) Pe3b0y (hacoOHHHBI AENAIOT IIEPOXOBATOH (HAIp, MUIION IS JKelie3a), 9TOObI OHa He CKOJIb3MIIA, HOCIIE TOro Kak e€ 00epHEM YIUIOTHUTEIbHBIM
MarepuanoM. [IpuMeHsIoT 1ocTaTOYHOE KOINYECTBO YILUIOT. MaTepraa, 4To0b! pacOHHBIN ANIEMEHT ObUIT YIUIOTHEH eI 10 3aTsDKKH BCel pe3bObl.

3) VYmor. Mmarepuana HeOOXOAMMO CMa3aTh KUPOM (He 0 oid, KOTOpask MPEIMATCTBYET BO3MOXHOMY B OyAyIlleM PacCOSANHEHUIO COCMHEHHUS) -
xoporuo onpasaana ceds "INDULONA".

4) ®dacoHnHy BBMHYHMBAIOT B METAJUIMYECKYIO YacTh MPOTUBOMONIOKHOTO 3MIEMEHTA, CIEAs 3a TEeM, ITOBOPAYMBACTCS JH YIUIOT. MaTrepuai
OJIHOBPEMEHHO C 3JIEMEHTOM.

5) Ecnum ymior. Mar. mepecTaHeT HOBOPaYNBaTHCS COTIACHO C (PaCOHMHOM, HEOOXOIMMO COCMHEHHE pa300paTh M MOBTOPUTH OTIEPAIiH III. 3 - 5.

BHUMAHHUE:
[epexoaHUK C IIIACTUKOBON HAapy»KHOW pe3b00il HEBO3MOXKHO NPHMEHSATh B TOM Cilydyae, KOrja JJIMHa BHYTPEHHEH pe3b0bl POTHBOMOIOKHOIO
9NIeMEHTa MEeHbIIe 2/3 IITHHBI IITACTUKOBOH Pe3bObI IIePeX0oIHHKA.

8-1-2. IlepexogHuk "BHOPBICK' ¢ MeTANINYECKOH BHYTPEHHel WM HAPYKHOM pe3b00ii (BIasiHHOM)

O10T THN (haCOHUHBI SBISETCS KOMOMHAIMEH METalIMYecKOH pe3bObl C INIACTMACCOBBEIM HAaKOHEYHHUKOM, KOTOPBHIH ITO3BOJISIET COEAMHEHHE C
TpyOOIIPOBOAOM OAMHAKOBOTO Marepuaa myTéM nmoiaudQy3noHHOH CBapKH.

[IpoyHoe ¥ TUIOTHOE COCAMHCHHUE IJIACTHKA C METAIMYCCKOW JeTanbio "BIOPHICK" (OOBIYHO 3TO HUKEIMPOBAaHHAS JIaTyHb, CM. puc. 19, 20)
JIOCTUTHYTO €& moaxoasniel (opMoii, T.e. KOMOMHALINEH Pa3IMIHBIX KAHABOK, KOTOPBHIE Y MEHBIIUX (PAaCOHHBIX dJIEMEHTOB MEPEHOCAT KPYTALIHN
MOMEHT BO BpeMs €r'0 BBUHUMBAHHUSI B IPOTHBOIOJIOXKHBII 2JIEMEHT.

BHUMAHMUE:

INepexonuuku "BOPHICK" ¢ METAITHUECKOM pe3b00ii HENIb3s HCITOIb30BaTh B TEIJIOHOCUTEISIX, KOTOPBIE CITOCOOCTBYIOT BOSHUKHOBEHHIO KOPPO3UHU
Ha METAJUTMYECKON (HUKEIMPOBAHHON) YacTH ()aCOHHOTO 3JIeMeHTa (HalpuMep, B QUIBTPAIIMOHHBIX CUCTEMaX XJIOPUPOBAHHOU BOABI). Jlist aTHX
ciiy4aeB GpupMa peKOMEH/IyeT UCIIONB30BaHNE [ETIbHOIUIACTHKOBOH (hacOHHHBI.

—_—
puc. 18. Ceuenue nepexoonuxa c puc. 19. Memannuueckas pe3vba, HapysxcHas puc. 20. Ceuenue nepexoonuxa c
NAACMUKOBOLL pe3bOoll U 6CMPOEHHOU "enpoick”. HAPYIACHOU MEMANTUYECKOU Pe3bOoll.

JAAMYHHOU 6MYNIKOU.

4] BBIIICYKA3aHHOI'O BBITEKAET, YTO U 3A€CH ABJIACTCA BaXKHBIM CII0CO0 MOHTaXa.

1) B ciay4ae npumeHeHHs1 iepexonHuka Apyroii ¢pupmsel yem "FV-plast”" (y3Haem Ha OCHOBEe 0003HAYCHHS), MPOBEPHM, He MPOU3BEIEHA JIH
MeTa/uIMYecKkast 4acTh ("'BHPbICK'") H3 5KeJ1e3a - CTaJIH (JIydIle BCero ¢ OMOIIbI0O MarHuTa). B ciyuae, Koraa nepexoaHHK COIEP:KUT KeJIe30
- HeMel/leHHOMX oTOpakyeM !!! B ciayyae,korna meraninnyeckass 4acTh (''BIPBICK'') Mpou3BeAeHAa M3 JIATYHH, HEO00XOAHMMO, B CBS3H C
rapantueir "FV-plast" (10 net no ymep0a 2 MuJI. KPOH), HOJY4YHTh NUCbMeHHoOe coriacue (pupmsbl "FV-plast" ¢ npumeHeHueM yka3aHHOIO
nepexoqHuka B cucreme "FV-plast" (cm. 1. 3 ycnosuii rapantun "FV-plast".)

2) Pe3b0y Ha pacoHrHE OCHAIIAIOT yIUIOTHEHHEM. [IJisl YIUTOTHEHHSI BHYTPEHHEH WIIM HAapy)KHOW METalIn4ecKoi pe3bObl "BIIPBICK", BOASHHOM,
NPHMEHSI0T TOJILKO Te()IOHOBYIO0 JICHTY WY IINAKJIEBKOI!

3) IlepexogHMK MOATArMBAIOT NPH BBUHYUBAHUU B NMPOTHBOMNOJIOXKHBIN 3/1eMeHT, YTOObI He COPBAJACH €0 IIACTMACCOBasi YacTb OT
MeTa/llIndeckoro '"Buphicka'. PexomeHmyeMm, IIaBHBIM 00pa3oM, Ui (haCOHHBIX 3JIEMEHTOB MEHBIINX Pa3MEpOB, MHCIIOIb30BATh LIS
NOATSATHUBAHMS 3aTSDKHOM CHEeMUaNbHBIA K04 ¢ mosgcoM (cM. puc. 21), KOTOpBIH, MO CPaBHEHHIO C OOBIKHOBEHHBIMH BOJONPOBOIHBIMH
HHCTpYMEHTaMH  (TPYOHBIH KIIOY M T.I.), OOHMMAaeT JJIEeMEHT IO BCeil OKPY)XHOCTH, IOSTOMY COEAMHEHHE IUIACTHK-METaJI IOJBEpraeTcs
MeHbIIIeMY HanpspkeHnto. M atoT kimod umeet pupma "FV-plast” B cBoéM accopTUMEHTeE.




&
N

Jl1si MOATATMBAaHMS NMepeXOAHHKA K MPOTHBOMOIOKHOMY 3JIeMEHTY He NMPHMeHSIIoTCS
00bIKHOBEHHbIC BOAOUHCTALIANMOHHbIC HHCTPYMEHTHI (TPYOHBIN K/110Y U T.IL.)!

puc. 21: 3amsaxcHoil Koy ¢ nosicom.

OCTOPOXKHO! !
IloBpexnenuss BHyTpeHHeH MeTa/uIM4ecKoil pe3nObl '"'BHPBICK', B KOTOPYIO ObL1 |
BBHHYEH NPOTHUBOMOJOKHBINA 31eMeHT ¢ KOHUYECKOH MeTa/IM4ecKoii pe3b0oii, mpu
YCJIOBHH MCIIO/Ib30BAHUS IPYTOr0 YIIOTHUTEILHOI0 MaTepuasia, 4eM Te()I0HOBas1 JIEHTA
(Hamp, KOHOILISI), peKJIaMaluu He mNoAJexar. Takike He MOMJIeXAT peKJaMAUUM |
HerepMeTHYeCKHe IEPeXOAHHKH ¢ MeTalIn4yecKoil pe3b0oii '"BHpbick' co ciaegamu
MOATATHBAHUA JIPYrHMH MHCTPYMEHTAMH, YeM Te, KOTOpPbIe YKa3aHbI B 1. 3 cmocoda
MOHTAaKA.

8

PazbopHbie coennHEHUS TOTHOCTHIO 3aMEHSIOT IPUMEHSEMBIE JI0 CHX ITOP MEPEXOAHUKH ¢ HAPY>KHOU MIIM BHY TPEHHEH MeTaIIIMYe CKOM pe3b00i (CM.
puc. 18, 19), B omiinuue 0T KOTOPBIX NO3BOJIAIOT IPOCThIC IOBTOPHBIE He 1eCTPYKTHBHbIE JEMOHTAKH U 00PATHBII MOHTAK.

Pa3bopHble coequHeHust

puc.22: puc.23:

Ipumep coeounenus PE u PPR c no- . Bosmoorcnvle kombuHayuu niacmukoguix

MOWbIO pazdoOPHO20 COCOUHEHUS NepexooHUKo8 ¢ HAKUOHOU 2aliKol,
‘ NOIHOCMbIO 3AMEHAIOUUX NePexOOHUKU

1 "enpuick ",

OTO CBOMCTBO MOXKHO BBITOIHO HCIOJB30BaTh JJIS Pa3MELICHHs Pa3IMYHBIX JJIEMEHTOB C HH3ILICH JOJITOBEYHOCTHIO, YEM Y IUIACTHKOBOTO
TpyborpoBoaa (KpaHbI, BOAOMEPH H T.II.) B TpyOOIPOBOAHYIO cucTeMy (cM. puc. 24). CienyromuM OOIBIINM MPEUMYIIECTBOM Pa30OpPHBIX
COeIMHEHHUH sABisieTcs (aKT, YTO MO3BOJISIIOT 00Pa30BaTh LeJblil s/ COeTMHEHUH Pa3 IMYHbIX KOMOUHAIWIi pa3Mepos u matepuanos (PE, PP,
PPR, crans, 1aTyHb) TpyOONIPOBO/a M yCTaHABIMBAEMBIX IEMEHTOB (CM. puc. 22,23, 24).

puc. 24: Ilpumep npakxmuyecko2o npumeHeHust pa3dopHbIX COeOUHEHUT - NOOKIOUEHUe PACIPeOelumelbHOl
cucmembl U3 NOTURPONULEHA muna 3 (6o0omep + Kpaw ¢ 80386pamHuiM KIANAHOM) YACMHO20 0OMA (Kéapmup)
K yeHmpanibHomy pacnpeoeneHuio 600bi u3 rPE.

9. N30JIA U ITVIACTUKOBOI'O TPYBOIIPOBO/IA

Xotst TpyOHBIN MaTepual U3 IIACTMACChl MIMEET, 110 CPABHEHHIO CO CTAILHBIMU TpybaMu, 6oJiee 4eM Ha psiji HIKE TeIUIONPOBOIHOCTb, SIBIISIETCS
OYEBUTHBIM, YTO U JJIsl INTACTHKOBBIX TPYOOK HE0OX0IMMa Ka4eCTBEHHAS H3OJIALIHS.

Tabmn. Ne 5 nanee npUBOAUT TEOPETHUECKYIO SIKOHOMHUIO 3aTpaT IJIsl Pa3HBIX BUAOB H30JsLKH. [1o Hell BUIHO, YTO HE HMEET CMBIC/IAa SKOHOMHTH Ha
H30IIALUU IOTOMY, UTO KANUMAI0610HCEHUE 8 KAYEeCTNBEHHYI0 US0NAYUIO 6036PAMUNCA YIICE 6 eYeHUe Nepso20 ONONUMEIbHO20 CE30HA.

HOTepsi SHEPTHU 9KOHOMHUSI SHEPTHU DKOHOMIA CTOMMOCTb M30JISIIUH
Bun usomaum (Bt. wac/m) (Bt. wac/m) OKCILT.PacXooB (xpon/m)
(xpon/rom.m)
HET 432 0 0 0
BOMJIOK 180 252 1184 4
HEHOIOJIUCTUPOI 113 319 1499 10
neHoBblii PE-MIRELON 28 404 1898 37

mab6n. 5: Cpasuenue IKOHOMUY IHEP2UlL U IKCHAYAMAYUOHHBIX PACX0008 8 3A8UCUMOCIIU O CROCOOA U30NAYUU B0CX00AUje20 mpybonposoda u3 PP
mun 3 &40 mm PN 16 6 ciyuae Hopmanvhoti sxeniyamayuu (meuenue 0,7 m3/200, yena menia 150 kpon/I'[loic), npu memnepamype 600bi 55
°C u memnepamype oxpysicaioweii cpedwi 18 °C.

JU1s HOMMIPONMIIEHOBOTO TPyOOIPOBO/a B HACTOSIIIEE BPEMs BBITOJIHEE, C TOYKH 3PEHHUsI Ka4eCTBa, IPOCTOTHI MOHTaXKa U CaMON MaHHUITYJISILIHUH,
MIPUMEHEHHE H30JLIIUOHHBIX Ha ICBAIOLUXCS TPYO U3 EHOIONNATHIICHA (CM. puc. 25).

BHUMAHHUE:

B ciydae, xorma M30IHMpOBaHHBIN TPYOONPOBOJ MPOKIAIBIBACTCS B YCIOBHAX BIIQKHOH OKpPYXAIOIIEH Cpembl, TO HEOOXOMUMO HCHOJIB30BaTh
M30JISILMOHHBIA MaTepHal ¢ BOIOHEIIPOHHUI[AEMBIM BHEILIHUM CJIOEM (HapHuMep, HeI0(haHoM | T. I1.), 4TOObI BOCIIPENATCTBOBATh IIPONUTHIBAHUIO
H30JIS1IMU BOIOH HITU BIaXKHOCTBIO.

DTOT BHJI HW30JIIMH NMOMHMO BBITOJHBIX W3OJIIMOHHBIX CBOMCTB emé oOpasyer, B Cilydae NPUMEHEHHs II0f INTYKaTypKOH, TOCTaTOYHOE
MIPOCTPAHCTBO AJIA JUJIaTaluu TpyoomnpoBoaa (cM. puc 17).

®upma "FV-plast" nocrasiser uzonsuuio "MIRELON". Peub UIET 0 YEMICKOM H3/IEIUH, CEPOTO LBETA, B pasMepax ajis TpyOook (16 - 75 MM ¢
TOJNIIHUHOM CTeHBI 6, 9,13 1 20 MM.




TemnocToKOCTh B Cilydae MOCTOSHHOTO JIecTBUS TeMiepaTyp oT - 65 °C 1o + 95 °C, kpaTKOBPEMEHHO OT -
75 °C no + 105 °C. Tenmonposoaumocts 0,04 Br/m - °C VienbHerii Bec 18 - 28 kr/m’ (B 3aBHCHMOCTH OT
KOJINYECTBA U TUIIA IIPUCATIOK).

MuHIMaITBHAS JONTOBEYHOCTH 50 JIET, B CIIy4ae 3allliThI OT IPSIMOTO BIIHSHUS [TOTOIbL.

puc. 25: Hzonayus "MIRELON" u3 nenononusmunena.

9-1. HpI/IMeHeHI/Ie H30JIAIIHOHHBIX HAACBAKOIINXCH TI)YG

310 0YeHb HpocTas omneparus. M3omsauuonHble TPyObl HAIEBAIOTCS MPSMO Ha TPYOy M CKIICHBAIOTCS B TOPLAX CIICLMAIBHBIM KJICEM Ha OCHOBE
XJIOPOITPEHOBOTO Kay4YyKa WK TTOJIHAKPHUIIA.

Ecnu HeBO3MOXHO 3Ty U30ILIIUIO HA TPYOY HAAETh, TO MOKHO €€ MPOJONIBHO pa3pe3arh, HACAIUTh,  IIOTOM CKIeUTh. [[puMeHeHHe Pa3IMYHbIX
MEXaHUYECKUX CK0O 1 My(T He peKOMEHIYeTCsI - B CBA3U C O0Jiee BHICOKUM TEILUIOBBIM PACHIMPEHUEM TUIACTUKOBOTO TPYOOIPOBOIA BO3MOKHO
00pa30BaHue MIENU B HECKJICEHOM MECTE U KaK PE3yJIbTar - TOTePH TeILIa, 3a CIET Yero 30 TepsieT cMbIc. Kpome Tpy6 HeoOX0muMo B cucTeme
M30JMPOBaTh U (ACOHUHY TaK, YTOOBI HE JOMYCTHTh YTEUKY SHEPTUH (HAMp, C OMOIIBIO CIICIIUALHON CAMOKJIICIONICHCS H30IAIIMOHHOM JICHTHI U3
TAKOTO YK€ MaTepuaa, YTO U H30JSIHSL, K C IOMOIIBIO H30ISIIIMOHHOM TPYOb! OOIBIIOTO pa3Mepa, KOTOPYIO IPOMOIBLHO Pa3peikyT, HaIeBatOT Ha
(hacoHMHY U TOTTOJHUTEIBHO CKJICHBAIOT. ).

9-2. M30a1us TPYOOIIPOBOIOB IJISI X0JI0XHOI BOIABI

TpyO6OIPOBOBI AJISI XOJIOJHOM BOIBI H30IUPYIOTCS OT OPOIICHHUS U OT MOTEIUICHHs. PEKOMEHJOBaHHYIO TONIINHY H30JSILIUH IS TPYOOIIPOBOIa psiaa
nasnerus PN 20 mpuBOIMT clieIyommii Habop TabIHIL, rie

S = PpEKOMEHIOBaHHAs TONIIMHA HM30/SIIMK B MM (TernIo-
npoBoaHocTh u3ossiuuu 0,04 Br/m - °C)

Te = HapyXXHas TeMIeparypaBo3ayxas °C

T; = BHYTpPEHHss TeMIleparypa TemioHocuTens (Boasl) B °C

OTHOCHTEIbHAsI BIAXHOCTH Bo3ayxa 60 i 80 %

TpybKka & 20 x 3,4MMm TpyOoka & 25 x 4,2MM
To~Je| 26 [ 27 | 28 | 29 [ 30 | 31 | 32 | 33 | 34 |z T~J¢ 26 [ 27 | 28 | 29 [ 30 | 31 | 32 | 33 | 34 |z
5 37394143 46|48]50][53]55 50 13.6]38[41(43[46(48[51]53]56
7 30333538 40(42]45]47]50 g/? 7 130]32(35(37[40]42]45]48]50 §/‘:
9 [24]27]29(32[34](37]3942]44 9 [23]26[29(31[34](37]39]42]44
5 |10,50109[11,3[11,7|12,1] 12,4] 12,8]13,2| 13,6 5 [109(11,3[11,7]12,1[12,5]12,9]13,3)13,7] 14,1
7 |95]99[103][107]11,1{11,511,9]12,3]12,7 f/(o) 7 1 9,7]102[10,6]11,0|11,4|11,9]12,3[12,7] 13,1 §/8
9 [84]88]92]96/[100]105]109[11,3]11,7 9 [86]90/[95]99[103]108]11,2|11,7]12,1
TpyOoka J 32 x 5,4mMm Tpybka & 40 x 6,7MMm
T~Te 26 [ 27 [ 28 [ 29[ 30 [ 31 [ 32 [ 33 [ 34 [ T~J¢ 26| 27| 28| 29[ 30 | 31 (32|33 | 34 |mw
5 [35(38[40[43[45]|48][50]53]55 5 |34(36(39]42|44(47[49]|52]55
7 29]3.1(34](36[3942]44]|47]50 ?/8 7 27]30(3235]38|41(43|46] 49 §/8
9 [22]25[27(3.0(33]3.6/(38|41]44 9 [20]23[26|28|31]34][3,7]40] 43
5 |[11,1]11,6[12,012,4]12,9]13,3]13,7|14,1| 14,6 5 [11,3]11,8[12,3]12,8]13,2]13,6]14,1]14,5| 15,0
7 110,0]10,4[10,9|11,3| 11,8]12,2]12,7]13,1[13,5 §/8 7 |10,1]10,6]11,0|11,5|12,0{12,512,9[13.4 13,9 §/?
9 [87]9297|10,1]|10,6]11,1]11,6]12,0]12,5 9 [88]93(98]|103[10,8|11,3[11,8/12,3]12.8
Tpyoka I 50 x 8,4Mm TpyOka & 63 x 10,5Mm
T~Te 26 [ 27 [ 28 [ 29[ 30 [ 31 [ 32 ] 33 [ 34 [ T~J¢ 26 | 27| 28 | 29[ 30 | 31 (32|33 | 34 |mw
5 [31]34(37]40[42]45[48]50]53 5 28(3.1(34(37[40(42]45]48]5.1
7 |24]27]30](33[36|3.8]41]44]47 f/‘: 7 |20 24]27]30]33]36]38]4,1]44 E/‘:
9 |[1,7]20]23]26[29]32](35]|3.8]4.1 9 |14 1,7020]23|26]29](32](35]38
50 [11,5[11,9]12,4|12,9(13,4]13,8]14,3[ 14,8] 153 5 |11,5012,0[12,513,0{13,5(14,0{14,5]15,0 | 15,5
7 110,1]10,6] 11,1| 11,6/ 12,1]12,6]13,1] 13.,6] 14,1 §/2 7 |10,1]10,6]11,2[11,7|12,2|12,7]13,2]13,8| 14,3 §/8
9 [88]93]98]104]/109|11,4{11,912,4|13,0 9 |87]92(98103]109]11,4]12,0{12,5[13,1




TpyOka J 63 x 10,5Mm
T~ 26 [ 27 [ 28 [29 [ 30 [ 31 [ 32 [ 33 [ 34 [mex
251281 3,1134]3,713,9]|142|4,5/|438
18|21 24[27130(33]35[38[41]
0
10 13] 6] 1.9]22]26]29(32]35 HMPUMEYAHIE
[IpaKTHYECKUH OINBIT IMOKA3BIBACT, YTO y IUIOXO H30IUPOBAHHOIO
11,4(11,9]12,4{13,0| 13,5(14,0| 14,5/ 15,0{ 15,6 Tpy6OIPOBOAA IS XOMOMHOH BOIBI BO3MOXHO BO3HMKHOBEHHE KOPPO3HH
10’0 10’5 11’1 11,6 12’1 12,7 13,2 13,8 14’3 €ro METaJINIM4YECKOI'o KPEIUICHUA, KOTOPOEC OXJlam,ElaeTCﬂ prGOH]C)OBOIlOMI/I
<5191 97110208 1131110125 3.0 MOYKET KOH/IEHCHPOBATE BIIATY W3 OKPYKAIOILEH CPE/IBL.

O || |O ||

9-3. U3o0aa111s1 TPYOONPOBOIA A ropsiueii BOALI

TpyGonpoBoas! 1,151 ropsiueii Boabl H30JIUPYET OT TEIUIOBBIX MOTEPh (cM. Ta0. Ne 5). PekomeH10BaHHAasI TONIIMHA H30JISILIUH U3 IEHOIIOIUITUIICHA -
MuH. 9-13 Mm. OntHaKO, 4eM OOJIBIIE TONIINHA U30JISIIIUH, TEM JIyYIIIe.

10. METO/IbI COEJJMHEHUWSA TPYBOIIPOBO0OB U3 IIVIACTUKOBBIX MATEPHUAJIOB

Crioco6bI coenuHeHus TpyO U pacOHMHBI MOKHO pa3[euTh Ha JABE OCHOBHBIE IPYIIIIBI:
* coeMHEeHNEe MEXaHNYEeCKHMH My(TaMu
* cBapKa

10-1. CoennHeHue MeXaHMYEeCKUMH MY(pTaMH

Jns coequHeHHs MOJIHMITPONIIEHOBOTO TpybompoBoaa u3 PP tuma 3, mpu MoHTake moamonsHOro ortomieHus: cucrtemsl "FV-Plast”, Bo3amokHO
HCIIOJIb30BaHNE Pa30OPHBIX MEXAaHHYECKUX MY(T U3 JTaTyHHU.

10-2. CBapka

Marepuaisl, IpUMeHsIeMbIe IS TIPOM3BOJICTBA eMeHTOB cucTeMsl "FV-plast”, (TOMUIIpONuIeHs X NONUITHIICHB) IPUTORHBI IJISI COCTHHEHUS
MyTEM CBapKH. DTOT CIIOCO0 COEMHEHHUSI MOJKHO PAa3AEINUTh Ha TPU TPYTITIbL:

* o dy3noHHast cCBapKa * TOPLOBAsi CBAPKA  * CBApPKAa C IPHMEHEHHEM Y1eKTPO(paCOHHBIX )JIEMEHTOB

NPEAYIIPEKIEHUE: Hu B kKoeM cilyyae HeJlb3sl CBAPHBATH C NIOMOLIbIO NOJH(PY3HOHHOM WIIM TOPLEBO CBAPKH B3aHMHO pPa3InyHble
TNl MaTepuanos (PE, PP-tun 1, PP-tun 3).

10-2-1. Honug¢y3suonnas cBapka

Tpy0s1 u paconuna B cucteme "FV-plast" coe nuHSIOTCS ITaBHBIM 00pa3oM Iy TéM moaud hy3HOHHON CBapKH.

[Monuddy3noHHbIA cBApOYHBIH LIOB - 3TO COEIUHEHNE HAIPETON HAPY)KHOW MOBEPXHOCTH KOHIIA TPyObI M BHYTPEHHEI IOBEPXHOCTH HaBapHOIL
MydTHI hacoHnHsI (cM. prc. 38). HampaBineHHbIe TOBEPXHOCTH B3aHMHO COSHHATCS U TIOCIIE OXJIAXKACHNS BOSHUKHET TAaKHM 00pa30M FrOMOT€HHOE
COEIMHEHHE OUeHb BEICOKOH IIPOYHOCTH.

IMomuddysnonnas cBapka MPOBOIUTCS B COOTBETCTBHH ¢ HeMeKUMHU HopMaMu DVS 2207 d.

10-2-2-1. Heo0X0auMbIA HHCTPYMEHT

1) Tomuddy3noHHEIH cBapOYHBIH armapar.

2) Tonuddy3roHHbIE HAKOHEYHUKH.

3) KourakTHbIi TEpMOMET.

4) CneunanpHble HOXHULBI MM PEXKYIINI POJIUK (T.€. UETIOCTh C PEXYIIIM KOJICYKOM), B KpallHeM CiTydae, ITHja [0 METaJLTy.

5) OcTtpblii NEpOUNHHBINA HOXK C KOPOTKUM JIC3BUEM.

6) Tpamka U3 HECHHTETHYECKOTO MaTepuaa.

7) "Tangit" (ounctuTens s marepuaioB PP u PE ot pupmset HENKEL), TexHI4ecknit ciupT WK CIIAPT 1151 00€3)KUPHUBAHUSL.

8) Mertp, mapkep.

9) s capuBanus npoduieid tuameTpoM 6onbiie S0 MM - IaTesb WM TpyOope3 U MOHTAXKHBIE ITPUCTIOCOOJICHYS Il CBAPUBAHHS.
10) Tpy6opes amnst coequnenns Tpyoonposonos FV-STABI.

10-2-1-1-1. o ¢y3uoHHbIN CBAPOYHBII aNNAPaT H HAKOHEYHUKHU
%II‘ \\
i
K’b j

puc. 26: Inockuii Ilonughgpysuonnwiii ceapounwiii annapam. puc. 27: Cmepoicnesou Honuggyszuonnsviti ceapounvlii annapam.
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st cBapuBaHus peHa3HaYeHbI NONU((Y3nOHHBIE CBapOUYHbIe anmnaparsl (M. puc. 26, 27) n nonuddy3noHHbIe HAKOHEYHUKH (CM. puc. 28) s
OTAEJIBHBIX MpoQuieH TPyO U PUTHHTOB, BKITFOUYast dNeKTporHyp ¢ Biiikoil. BHUMAHMUE:

TopnoBsie hutnsry Asst nonud@Gy3MOHHOrO CBAPUBAHUS H3TOTOBICHBI KAK THI A B cOOTBeTCTBHU ¢ HOpMamu DVS 2207 § 11. (em. puc.) Ilepen
HCIIOIb30BaHIEM HAKOHEYHUKOB ISl CBAPUBAHHS HEOOXOIMMO IIPOBEPHTS, €CIIH OHH OTBEYAIOT JAHHOMY THITY KOHCTPYKIIMHU TOPJIOBIH (DUTHHTOB.

puc. 28: Honugpghyzuonnvle HakoHeuHUK. 1) napuvie 2) cmeporcnesvie 3) cmeporcuesvie uentocmmuvle

Pa3meps! nonn¢Qy3rnoHHBIX HAKOHEYHUKOB orpesiesieHbl Hopmamu DIN. <_E__)1Fr(_ G

SO

< i m (=]
A= ! Y <
Puc. 29: Horupgpyzuonnvie naxoneunuxu, mun A (pazmepsi cm. maou. 6). a) b)

Huamerp TpyGKH A’ B" c’ D" E G R
20 20,15 19,94 19,40 19,65 12,0 14 2,5
25 25,15 24,92 24,37 24,65 13,0 15 2,5
32 32,15 31,90 31,34 31,65 14,5 16,5 3
40 40,15 39,88 39,31 39,65 16,0 18 3
50 50,20 49,84 49,27 49,65 18,0 20 3
63 63,20 62,78 62,22 62,70 24,0 24 4
75 75,25 74,57 73,67 74,98 26,0 26 4
90 90,30 89,54 88,61 90,05 29,0 29 4
110 110,30 109,45 108,48 110,10 32,5 32,5 4

1) neticTBuTensHoO pu 260+ °C
mabn. 6: Pasmeput nonughhy3uonnwix HakoneuHukos, mun A, pazmepol 6 M.

HarpesarenbHble TOBEpXHOCTH MOIU(P(Y3HOHHBIX HAKOHEYHUKOB IOKPBITHI TEQIIOHOBBIM CJIOEM, KOTOPBIIT IOJKEH ObITh YMCTBHIM HEPE]l M BO BPEMsI
capku. Ilepen nmepBbIM NpHMeHeHHeM HOBOTO MO/IH((Y3HOHHOIr0 HAKOHEYHHKA HEO0X0AMMO TeIOHOBBIH €J10if OTHOIMPOBATD (HAIp, C
HOMOIIBEO TPSIIKK U3 HECHHTETHYECKOTO MaTepHaa, JIy4lle BCero u3 (uiaHe).

10-2-1-1-2. Tpy6ope3 FV-STABI

Jlna obpesanus eepxHux cioes uUcnonv3ylom cneyuaivhvie mpyoopesvl FV-STABI, komopbvie Haiioéme 6
CMandapmHoM RPEONONCEHUU PUPMbL, U KOMOPbLLE NOMOZYM OMCMPAHUND NOBEPXHOCIHBIE COU, COOMIOOAsL
npu SMoM BPeOnUCAHHbIE OUAMEMPbL MPYO 0I5 KAYeCMEEHH020 NOAUPPYZUOHHO2O CEAPUBAHUSL.

INPUMEYAHHUE: Hox B TpyOOope3e 3aMeHsEeTCs W HapamupaeTcs. l[lepea MepBbIM CBapHBaHHEM
HEOOXOIMMO MPOBECTH KOHTPOJIBHOE 00pe3aHue, MOCiIe Yero MPOBEPUTh HAPYKHBIH THaMeTp oOpe3aHHOU
TpyObl TOATOTOBJICHHOW s cBapuBaHus. HapyxXHbI AuaMeTp HOJDKEH OTBEYaTh pasMepy
LENBFHOIUIACTHKOTO TPYOOIIPOBO/Ia COOTBETCTBEHHOTO JAMETpa.

Puc.30: Tpybopes FV-STABI.
10-2-1-2. Xox padoThI

IMoxroroBka MHCTpyMeHTa
1) HarpeBarenpHble 3JIEMEHTBI IIPOYHO MPUKPENUM C ITOMOIBI0 0OJITOB (B 3aBUCUMOCTH OT THIIA
CBAapOYHOTO alIapara) K CBapouyHOMY aIapary.

1 - TeTI0 CBApOUHOTO amnmapara

2 - cBapOYHbIC HAKOHETHUKH

3 - GbICTpOE CLEIIICHHE U3 JIaTyHH

)

|wo

puc. 31: I[Ipucoedunenue napHulX HAKOHEUHUKOG C NOMOWBIO OLICIPO2O CYEnieHUs. U3 JIamyHu.
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2) Ha cBapouHOM anmapare ¢ TOMOLIBIO PETYIISATOPA YCTAHOBHM COOTBETCBYIONIYIO TeMIieparypy cBapkH (240 - 260+ 5°C) u BKITIOYNM B CETb.
Bpemst HarpeBa 3aBHCHT OT yCIOBHH OKpyxaromed cpexabl. [Tomoxném, moka CBapOo4HBIN ammapar HECKOJBKO pa3 BKIIOUUTCS U
BBIKJIFOYUTCS, 4TOOBI JOCTATOYHO IPOrPEIUCH HAKOHEUHUKH.

NPUMEYAHUE

Tpebyemoii TeMnepaTypsl JAOCTHUTHEM TOJBKO IOCHE HECKOJIBKHMX BKIFOYEHHH WM BBIKJIIOYEHHH 3JIEKTPOHHOTO PETYISITOpPa TeMIepaTyphl HIIH
TepMOCTaTa CBapOYHOro anmapara. Tabi. 7 IpHBOAUT POAOIDKUTEIFHOCTS HarpeBa MaTepralia TpyOs! u pacoHuHBI pu Temmeparype 260 °C, Bpemst
BO3MOXKHOM KOPPEKLIMH U BpeMsi, HEOOXOANMOE IJIsl OXJIaXKICHUsI CBAPOYHOTO I11BA, B TEYEHHE KOTOPOTO HEJIb3s1 [IO/[BEPraTh II0B Harpy3Ke.

HapyXXHBIA AUaMeTp TpyOsI (MM) BpeMsl Harpeaa (C) BpeMs BO3MOXHOM KOPPEKIHH () BpEMsl OXJIaKIEHHUS (MHH)
16 5 4 2
20 5 4 2
25 7 4 3
32 8 4 4
40 12 4 4
50 18 4 5
63 24 4 6
75 30 5 7
90 40 8 8
110 50 10 9

mab6n. 7: Texuwonozuueckoe epemsi nomud@y3uonnol ceapku @ 3agucumocmu om & ceéapusaemoi mpybvl u gumunea npu memnepamype
Hnakoneunuxos 260°C.

3) OuycTHM HarpeBaTeIbHbIe HAKOHEYHUKH C TOMOIIBIO TPSIITKU U3 HECHHTETHYECKOT0 MaTepurala (JIydIie Bcero uiaHesn).

4) Co cBapOYHBIM ammapaToM MOXXeM HadaTk paboTarh JUIIb MTOCIIE TOTo, Kak mpu oMoty LED-mionsr yoeauMmcst, 9To CBapodHbIH armapar
JIOCTaTOYHO HarpeT.

5) C noMO1IBI0 KOHTAKTHOTO TEPMOMETPA IIPOBEPUM TEMIIEPATyPy TOBEPXHOCTH HAKOHEYHUKOB.

NPUMEYAHME: Kaxzapiit cBapIuK JOJDKEH UMETh KOHTPOJIBbHBIN KOHTAKTHBIA TEPMOMETP JJISl ONpeAeNeHus JeHCTBUTENBHOIN TeMIepaTypbl
HAKOHEYHUKOB AJIs CBApUBaHUsL. IHANKAIHs TeMIIepaTypbl HA CBAPOYHOM afIapare SBIsSeTCst HHQOPMaTHBHOM.

6) OnHUM WM AByMSI KOHTPOJIBHBIMU CPE3aMHU Ha ONBITHON TpyOe mpoBepuM paboTOCHOCOOHOCTh CIEUAIbHBIX HOXHHUI] WIIH PEXKYIIETO
posuka. [Ipr KOHTPOJIBHOM cpe3e He TODKHA IPOM30HMTH nedopmanys HapyKHOTO Kpast TpyOsl. Eciit 5T0 mpon3oinét, HeoOX0quMO HHCTPYMEHT
OTPEMOHTHPOBATH (HATOYHTH ).

Iloocomoska mamepuana
Bech Marepural TIaTe/ibHO OCMOTPUM IIEPE] HAaYaJIOM pa6OTBI.

MarepuaJi, KOTOpbIii HMeeT sIBHbIE MPOBAJIbI, BBIMYKJIOCTH, My3bIPH, 3allpecCOBAaHHbIE HHOPOIHBIE Telia U T.II. - oTopaKyem!!! TeMm ke
c1oco0oM oT0paKyeM HepexoAHNKH CO CTaJIbHOI (''2kes1e3H0ii ") pe3b0oii "'Brpbick'!!!

Marepuaj THIATEJbHO OYMCTHM OT BCEBO3MOKHBIX 3arpsi3HeHHUii, a moTom odezxupum!!! D10, mpexae BCero, Kacaercsi BHYTPEHHOCTH
HaBapHBIX My(T haCOHUHBI M KOHIIOB TPYO, IpeHa3HAYCHHBIX JJIsI CBAPKH.

Cobcmeennbiil x00 ceapku

puc. 32: Visamepum 1 0003Ha4nM TpeOyeMylo UIMHY TPYOBI (HY)KHO He 3a0BbITh U3MEPUTh Y4acTOK TPYOBI,

x KOTOpasi BCTABISIETCS BO BpeMs cBapkh B pacoHuHy). Ha TpyOe pekoMeHayeTcss 0003HaYHUTh JIUHY
BCOBBIBaHUsSI KOHIIA TPYOBI B (hacoHUHY. [Ipn 3TOM HEOOXOAMMO UMETH B BULY TO, UTO KOHEII TPYOBI HE

TTOJDKEH OBITH TOKAT [0 yIiopa B MyTe (PacCOHHHBI, HO TaM JJOJDKEH OCTaThCsl CBOOOIHBII 3a30p MUH.
2 MM (cM puc. 38).

puc. 33:TpyOy COOTBETCTBYIOUIMM 00Pa30M COKpATHM, JIy4Ille C HOMOIIBIO CICLHAIBHBIX HOXHHI[ I
Tpybope3om

puc. 34: Ynanum BO3MOXHbIE 3ayCEHULIBI.

puc.35: HoxoMm wuiny crenuaibHBIM IPUCHOCOONCHHEM OCagiM BHYTPEHHIOIO TpaHb KOHLA TpPYyOBI,
MpEeHA3HAYCHHOTO Ui HarpeBa, moj yrioM 30 - 45°, maBHbIM 00pa3oM, B ciiydae OOJBIIAX
pa3mepoB, T.e. oT 40 MM BKIIIOUHTENbHO. DTUM OyJeT MpeloTBPaIIeHO M3rnbaHne Marepuaia Bo
BpeMsi IPHCOEANHEHHST KOHIIa TPYOBI K (hacOHUHE.

30 - 45°

- 30/- 45’
Lo/
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puc. 36: Y 1pyd STABI Hy»HO yIanuTh, C TOMOIIBIO TPyOOpe3a, BEpXHUE IIIACTOBBIN U aTFOMHHUEBBIH CIIOH.
ITonyyenHass TakuM 00pa3oM IUIaCTHKOBas Tpyba OyleT HMeTh DIAJKyl0 IOBEPXHOCTh H
COOTBETCTBYIOLIUE Pa3MEpPbl, OTBEYAOIIHE TPEOOBAHHAM 115 TONU(HY3HOHHOTO CBApHBaHUS.

Ilepen naganmoM coGCTBEHHOTO HarpeBa HeoOXoaUMO 00a cBapHBacMble KOHIBI THIATEILHO 00€3:KHPHUTD,
Harp, ¢ IOMOILbI0 creraibHoro npenapara "TANGIT". B kpaiiHeM cityuae, MOXKHO HCIIONIB30BaTh JpYyTrHe
00€3KXUpUBAIOIINE CPEICTBA, KOTOpPHIE HE TpPaBiIT IIOBEPXHOCTh MaTepHanda (HH B KOEM ciIydae He
HCIIONB30BaTh OEH3MH, CIIUPT, aL[ETOH).

BHUMAHHMUE!
IlapanuHel, BO3HUKIIKE BCIECICTBUE HENPABUIBHOIO CKJIAJUPOBAHMA WINM MaHHUIYISILUU C MaTepHaloM,
MOTYT BIIOCIIEACTBHHU CIIOCOOCTBOBATh BOZHUKHOBEHUIO TPEILHH.

puc. 37: BHYTpPEHHIOI0 MOBEPXHOCTh (HaCOHMHBI M HAPYXKHYIO MOBEPXHOCTh KOHILIA TPYOBI Harpeem 1o
TeMIIepaTypsl CBapKH TaKuM 0o0pa3oM, 4TO Ha CTEep)KeHb HaJeHeM (DacoHHBIN JJeMeHT, a B
CTepKEHb BCTaBUM OO0O3HAaUEHHBIH KOHEI TPyObl. OIHOBPEMEHHO KOHTPOIUPYEM, ECIIH
NPUCOCANHEHHE U HaJIeBaHHE HE IPOUCXOMT CIIUIIKOM CBOOOTHO.

®dacoHuHY KOTOpasi KauaeTcs Ha CTepikHe, oTOpakyem!!!
To >xe paBuITO ACiicTBYeT U y TpyO. Bpems Harpesa ist OTeIbHBIX Pa3MEPOB IIPUBEICHO
BTabmHIe No 7.

puc. 38: Tlocne ncreyeHnst BpeMEHH HarpeBa BbIHEM U3 HAKOHEYHHMKOB (pacOHMHY M TPYOy M COSIUHHMM HX
TaKUM 00pa30M, YTO PABHOMEPHBIM JaBJICHHEM Ha TpyOy BCTaBHM ee, He TI0BOpPAaYMBasi IO OCH, B

MyOTy HacOHHHBI.

N r,i ITocne coequHEHHs IPOBEPHM COOTHOCHUTENIBHOCTH Oceil (acoHuHbl U TpyObl. HoBoe coenmnHenue

HeO6XOZ[I/IMO (1)I/IKCI/Ip0BaTL B TeueHue 20-30 C, IIOKa HE HpOPI?,OﬁZ[éT HaCTUYHOC OXJIAXKIACHUEC COCIUHCHUS,

min 2 mm KOTOPOE€ YK€ HE TIO3BOJIUT UBMEHHUTD ITIOJIO)KECHUE (baCOHI/IHLI OTHOCHUTCIBHO pr6LI.

HOPEAYIIPEXJIEHUE

Jlns cBapku TpyO U (pacOHUHBI HEOOXOAUMO HCIONIB30BATH HAKOHEYHUKH, HMEIOIINEe Pa3Mephl coriacHo Tumy A (cMm. puc. 29, Tab. 6). B
CITyJae HCTIOIb30BaHMS APYTUX HAKOHEYHHKOB He OyIyT IPU3HAHBI peKJIaMalllH, KacaloIiecs HeIUIOTHBIX BOB. [Ipy nprcoeanHeHn TpyOHI C
(hacOHUHOM 1 BO BpeMsi OXJIaXICHHUSI COSTMHEHN 3apelaeTcst KAKUM-JIH00 06pa3oM TpyOy mitk (hacOHUHY HOBOPAYMBATh MU KPYTUTH!

Bo Bpemst HarpeBa HU TPYOy, HU ()acCOHUHY B CBAPOYHOM aIlliapaTe He II0BOpaYnBaTh. Ecy pemmTe HEeMHOTO ITOBOPAYNBAThH HA TOM3HOIIEHHBIX
CTEePKHAX, YTOOBI MaTepual He 00ropas, To AeaiTe 3TO MEAJICHHO.

Bo BpeMst oxitakaeHus, B COOTBETCTBHU C TaOJI. 7 , 3alpelniaeTcs OCTHIBAIOIINE COSANHEHHS MEXaHHIeCKH Harpyxarb. [loHoe oxitakaeHne
OKOHYEHO MPUMEPHO 3a 30 MUHYT, TUIIIb TOTOM BO3MOXHA [TOJTHAs HAarpy3Ka.

IIpu paboTte co cBapOYHBIM ammapaToM HEOOXOMMUMO COOIONATh MpaBHJIA TEXHUKH OE30IIACHOCTH JUISL PAbOTHI ¢ PYYHBIM 3JIEKTPHUECKUM
HHCTPYMEHTOM.

[Nepen HavaoM paboTHl HEOOXOANMO TIIATEIFHO O3HAKOMUTCS C HHCTPYKIHMSAMH U PYKOBOJICTBOM IPOM3BOIMTENS JAHHOTO TUIIA CBAPOYHOTO
anmapara.

PEKOMEH/IALIVH:

JToxons 10 40 MM BO3MOXKHO MPOBOANTH CBapKy Bpy4Hy0. B ciiyuae nuamerpoB Gosnbiie yem 40 MM, HCXO/s U3 HEOOXOAUMOCTH OOECIICUCHHSI
TpeOyeMOoro IaBIeHHs i COOIONCHHS COOCHOCTH TOTOBOTO M3/IEIHS, PEKOMEHIYEeTCsl IPUMEHSITh CTAHOYHBIN CBAPOUHBIN aIliapar, Wi CBapOIHBIE
MIPUCTIOCOOJICHHS.

10-2-1-2-1. IIpumepsl HenpaBUJIbLHBIX CBAPOYHBIX LIBOB

1 CBOICTBO Onucanune

I'pynma onennBanms

Jlnst Bomet Jlnst oToruTeHMS

HenpasuibHoe co3ianne capodHoro Gypra (koeuka) [ OTaensHOe co3nanue OypTa Uil €r0 OTCYTCTBUE Ha
OJIHOM MK 00€HX CTOPOHAX (B YaCTH WIIH IO LETOH
JUTHHE CBAPOYHOTO LIIBA) B PE3yIbTaTe:

- O4YEHb BBICOKOW TeMmeparypbl Hoau(p(y3HOHHBIX
HAKOHEUYHHKOB

],__.p-r

- HEJOIIYCTUMBIX OTKJIOHEHUIT

OtzenbHOE cO3qaHNe OypTa HIIM €ro OTCYTCTBHE Ha
OZIHOM MM 00EHX CTOPOHAX (B YAaCTH MIH 110 LETOH
JUTHHE CBAPOYHOTO LIBA) B PE3YJIbTATE!

- OUEHb KOPOTKOTO BPEMEHHU HAaTrPeBaHHs

-OYeHb HHU3KOH TeMmeparypbl Honu(Qy3HOHHBIX
HAKOHEUHHUKOB

- HEIOMYCTUMBbIX OTKJIOHEHUH

= CENENE  W——

]
\ i -4pe3MepHOil anuHbl NMOMH((GY3HOHHBIX HAKO-
| OSSN __{ HEYHUKOB

}




CBOHCTBO

Omnucanune

I'pynma onenuBanns

Jlnst Bomet

Jlnst ororuteHUS

OtzenbHOE co31aHne OypTa MM €ro OTCYTCTBHE Ha
OZIHOM MITH 00EHX CTOPOHAX (B YAaCTH MIIH 10 LETOH
JUTMHE CBAPOYHOTO LIBA) B PE3yJIbTATE!
-He0OpabOoTaHHBIX COSAMHHUTEBHBIX [UIOIIAIeH
-TPA3HBIX COCTMHUTEIIbHBIX HJ'IOH_IB.J]Cﬁ

-0YeHb BBICOKOH TeMmeparypbl MONH((y3HOHHBIX
HAKOHCYHHKOB

OIHO WIM ABYXCTOPOHHEE KOCOE CBapHBAHHC
TpyOKH C GUTHHIOM

Jomnycrumo noka
e<lmm

JlonycTmo noka
e<2MM

OmmbKa coeMHEH s B pe3yibraTe AedopMarin

Tpyba

duTHHr

Jedopmaryst WM OBaIbHOCTb KpPaéB TPYOKH WITH
(uTHHra TIpM CBAapUBaHHMH, B PE3yIbTaTe HEIO-
CTAaTOYHOTO JaBJICHUS HA CBapHBAEMBIC TOBEPXHO-
CTH, HATIPUMEP:

-HeTpaBHIbHAs (pUKCALUS TPYOBI W/MITH PUTHHTA
-HETIPHTOTHOE 3AXKUMHOE IIPHCIIOCOOICHNE

JlomycTiMoe OTKIIOHEHHE
OT CPEIHEro HapyKHOTO
nuamerpa: 1,5%, oxHako
MaKCHMaJbHO 1,5 MM

JlomycTuMOe OTKJIOHEHHE OT Cpel-
HEro HapyXHOTo auamerpa: 2%,
OJIHAKO MAKCHMAJIBHO 2 MM

Omnlka COeTMHEHHS B PE3yIIbTaTe HEMOIHOTO
3aCOBBIBAHHS TPYOKH

-

HCHOCT&TO‘IHZ‘U{ JUINHA CBapO4YHOIO IIBa Kak pe-
3ynbTaT HEMOJHOW MM YaCTHMYHOH IIaBKM
CBapUBAEMBbIX ILIOIIA/IeH, HapuMep:

- 0O4EHBb KOPOTKOE BPEMSI HArPEBAHHS

- KOHIIBI TPYOKH He 00pe3aHBbl T0J] IPSIMBIM YIJIOM
-O4CHb HHU3Kas TEMIIEpaTypa HarpeBaTeIbHOIO
JIIEMEHTa

- 0CEBOEC CMCIICHUE HA IPOTSIKEHU M OXJIAXKACHUSA

- 04€Hb JUIUTENILHOE BpeMs Koppesiuu (cM. Tabi1.7)

Jlonyctumo mnpu HesHa-
YUTCJIbHOM CHHUIXCHHHU
JUIMHBI CBAPOYHOTO LIBA H
y HOJIHOTO CBapHBAaEMOIO
Oypra 0e3 HaceykH [0
x<0,05.d

x<0,1

ropJIoBUHA GUTHHTA

Jlonycrumo 10
x<0,1.d

x<0,5

ropioBUHA QUTUHIA

Omunbka COeJUHEHNUS B PE3y/IBTaTe HEOCTATOYHOIO
Mpo(HILHOrO KOHTAKTa

P T S EETTGTE S (3 =& E PP AT L LS ESA
AN

OO6pa3oBaHue MECTHOIO, IOBEPXHOCTHOTO WM
KOJIbLIEBOTO KaHana. Harp, no npuunse:

- HaJ[pe3a Ha IOBEPXHOCTH TPYOKH

-IIPEBBIMICHUSA HOIIYCTUMBIX OTKJIOHEHHH B
JaMerpe TpyOKH Hin GUTHHTA

- [IOXO0i MEXaHHYECKOI 06paboTKH

- CMEIleHHe TPYOKU OTHOCUTEIIBHO OCH COCIMHEHHUS

OmmbKa coeJUHEHNUS B Pe3yIIbTaTe
HEJI0CTAaTO4YHOH MIaBKN

MecTHOE WM MOBEPXHOCTHOE HEIIOJNHOE CBa-
puBaHue 6e3 CTHIKOBKH B MecTe ()pe3epoBKH IpaH.
Hanp, o npuunne:

-TePMUYECKUX NOBPEKACHUIH

-3arpsI3HEHHBIX COEIMHHUTENIBHBIX MOBEPXHOCTEH -
OIIMOOYHOTO COCTMHEHHS MaTePHAIIOB

-0CTaTKM MarepuasoB Ha HOIH(Py3HOHHBIX
HaKOHEYHNKAX

3ay>xeHHsIH npodub TPYOKH

TG E T ERET TS

NN

UpesmepHOe 3aCOBbIBAHKE TPYOKH IIPU HArPeBaHHU
WM COeIUHEHHH, HATIP, TI0 IPHYHHE:

- OUEeHb BHICOKOT'O JJABIICHHUSI IPH COEAMHEHUH

- CBapHBAHUs TOHKOCTEHHOI TpyOKH

-04€Hb JI0JI'0r0 BPeMEHH HarpeBaHusl

- OUEeHb BHICOKOH TeMIIepaTyphbl CBAPHBAHHS

INopucTocTs B pe3ynbraTe MPHMECH IOCTOPOHHUX
BEIIECTB Ax

1
AARNAN NN

RS EEEETE S

e

e

T
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OJMHapHbIe, MHOIOKPAaTHO pACCHINAHHBIC WIIH
coOpaHHBIC Ha OJHOM MECTE IIOpBI, WIN HPUMECH,
HarIp, B pe3ynbTare:

- BO3HUKHOBCHHS IIOP BO BPEMsI CBapHUBaHHSA (BO}Ia,
PacTBOPHTEIIb)

- 3arpsI3HCHUSA HOHH(I)CI)YB]/IOHHO]"O HaKOHCYHHKa

Mauiisie OJAWHApHBIC MOPbI
JIOITy CTUMBI, ITOKa
AXx<0,05.X

TIops! 1 HX CKOIUIEHHE JIOIYCTHMO,
ToKa
AXx<0,10.x
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opIOBasi CBapKa

DTOT cocob CBapKu MPUMEHSETCS IIIaBHBIM 00pa3oM Uit TpyOompoBoaa OoMbIInX AuaMeTpoB. TOPLIOBOI CBAPKO MOKHO CBapHUBaTh TPYOBI U
(acoHMHY JUIs TOPI[OBOM CBapKH W3 MOJUIPOIMICHOB U ITOJIMITUICHOB BceX THUIOB. OCHOBHBIE TEXHUYECKUE NPUHIUIIEI TSl TOPLOBON CBApKH
ykazanel BDVS2207d. 11.

CBapouHoe 000OpyI0BaHHE ISl TOPIIOBOH CBapKH CKJIAIbIBACTCS M3: 3KMMHOW M NPHKUMHOM 4acTH ¢ HAaNpaBISIOLICH, CBAPOYHOIO 3epKaia,
KOHTPOJILHOTO M PEryJSIMOHHOr0 000pynoBaHus. Paboune MOBEpXHOCTH 3epKasl JTOJDKHBI OBITH TIaJKHUMH, NUIM(OBAHHBIMH, JIy4Ylle BCETO -
MOKPBITEIME Te(IOHOBBIM c10eM. Heo0X0oaumMo UMETh BO3MOXKHOCTE HACTPOHUTh TEMITEpaTypy HOBEPXHOCTH 3epKai Ha 3afaHHoe 3Hauenue (190 -
220°C=£5 °C), KOHTpONUPYyEMOE TOUHBIMU KOHTAKTHBIMH TEPMOMETPAMH.

Ilooeomoska k ceapxe:

. 3axuM MarepHana W BBHIPAaBHUBAHHE TOPLIOBHIX IMOBEPXHOCTEH (I MOCTIDKEHHS Ka4eCTBEHHOTO IIBa HEOOXOIMMO IIOBEPXHOCTH,
NpegHa3HaYeHHBIE IS CBAPKH, MEXaHUUECKH OUHCTHTh OT 3ayCEHUIL M 3arPA3HEHUI).

*  KOHTPOJIb 1 00€CIIeYeHNE COOCHOCTH (ZO3BOJICHHOE CMeIIeHHe TPyOOK - Makc. 10% TONIIINHEI CTEHEI).

Cobcmesennblii x00 ceapku
Kaxp1ii TOpIIOBBIi OB TPOBOZSAT B 4-X (pazax:

I. ¢}a3aBbIpaBHHBaHUS - BHIPABHUBAHKE CBAPUBACMBIX TOBEPXHOCTEH Ha HArPETOH MOBEPXHOCTH CBAPOUYHBIX 3ePKaJI O] JeHCTBUEM
JIaBJICHHS

II. ¢a3anarpesa - mogorpes Marepuaa 10 OOIbIIeH [TyOHHBI TPU IIOHKEHHOM JIaBJICHUHT

III. daza coexmHeHNs -COEIMHEHNE CBAPHBAEMbIX IOBEPXHOCTEH 11071 IABIICHUEM [IOCIIE YCTPAaHEHHUsI CBAPOYHOTO 3epKaa

IV. a3sa oxsazkeHMsl - OXJIaXKICHHUE I1IBA ITOJ1 IABIICHUEM

HapaMeTpLI CBapKu AJ1s1 OTACJIIbHBIX pr6HI>IX MaTeprualioB ONpeACICHBI IPOU3BOAUTEIIEM CBAPOIHOTO 060pyIIOBaHI/IH.

CBapI/IBaeMI)Ie YqaCTH JOJI2KHBI OBITH TMIPUXKAThI IIPpHU ITOMOIIHU IEeHUCTBHS JaBJICHUS, 3HAYCHUE KOTOPOI'0 OIMPEACTIEHO MMPOU3BOJUTEIIEM CBApPOIHOTO
060py/1013aﬂml. B CJIy4ae €ro nNpeBbINICHUA HpOHSOﬁZ{éT BBIJABJINBAHUE PACIJIaBJIECHHOI'O MaT€praia U BOSHUKHOBECHUS XOJIOAHOT'O COEANHEHHA.

| Heab3s CBapuBaTh /IB€ YaCTH, UMECIOIIUE PA3IUYHYIO TOJIIUHY CTCHLI. |

10-2-3. CBapka ¢ npuMeHeHHeM J1eKTPO(PACOHHBIX IJIEMEHTOB.

DT10T Cr1oco6 BBIT'OZICH IJI1 CBAPKU B HEAOCTYMNHBIX HMJIU INIOXO AOCTYHHBIX MECTaX IJIsI CBAPOYHOIO alrapara ¢ HAaKOHCYHUKaMU. Henocrarkom
SABJIACTCA BbICOKAs LICHA 3J'leKTp0(1)aCOHHl>IX OJICMCHTOB.

11. XPAHEHUE U TPAHCIIOPT

BakHeiinue npMHIUINBI XPAHEHUS H TPAHCIIOPTA 3JIeMeHTOB cucTembl "FV-plast"

*  M3nenns HeoOXOAMMO 3aIIUIIATE OT MEXAaHUYIECKOTO MOBPEXKACHHUS, IEHCTBUS TEIIa, COTHEYHOTO U3 TyUeHHUS], OPTaHUUECKHX PAaCTBOPUTENEH 1
T.IL

»  Cxuazipl 1OMKHBI OBITH TEMHBIMU (TIPH YCIIOBHH, €CIIU JIIEMEHTHI HE XPAHATCS B HEIIPO3PAYHOH YTIAKOBKE), CyXHMH 1 HETIBIIbHBIMU.

*  3nenws He NOIKHBI OBITH TOABEPIKEHBI IPSMOMY JTyYHCTOMY TEILTy (PacCTOSHHE OT OTOIMHTEIBHBIX 2JIEMEHTOB M PACIIPEISIINTEIIbHBIX JIMHIN —
MUH. 1 M).

* Hemno3Bomnsercs HOCTOSHHAS OAHOCTOPOHHSISI Harpy3Ka, eperuObl 1 yKI1aApIBaHus Ha ce0s (nedopmarmst popMmsr).

*  MecTo XpaHeHHs JOIKHO OBITh POBHBIM, TPYOBI IOJKHBI OBITH YJIOXKEHBI 110 BCEH THHE.

* Bciyyae xpaneHus TpyO B poJIMKax, OHH JOJDKHBI JIEKATh U BBICOTA CJIOS HE JOJDKHA IPEBbIIIATh 1,2 M.

* HamnporsskeHnn Bcero BpeMeHH XpaHEeHHS TOJDKHEI BCE IEMEHTHI XPaHUTHCS B YUCTOTE.

*  Tackarb unu 6pocars TpyOBI 3aIIpEUISHO.

*  TpyOb1 1 hacOHUHBI TPAHCTIOPTUPYIOTCS OOBIYHBIMU TPAHCIIOPTHHIMU CPEACTBAMH.

*  BoBpems TparcopTa Tpy0 HEOOXOAUMO COOMIONATH, YTOOBI OHHU JISKAIH 110 BCEH CBOCH ITMHE U YTOOBI OHU HE TIPUKACATHCH OCTPBIX TPEAMETOR,
TaK KaK 3TO MOIJIO OBI CITOCOOCTBOBATH MX ITOBPEXKICHUIO WITH Jie(hOpMAaIIUH.

»  OO0pamiaTbcs ¢ MaTEpHAIOM B CITydae MaIeHUs TEMIIePaTyphl OKpyskaromiei cpezbl Hike 5°C HeoOX0aUMO C TOBBIILICHHOI 0CTOPOXKHOCTBIO.

BHUMAHHUE!
[{apaniHbl, BO3HUKIINE BCIIEJCTBHE HENPABIIEHOTO CKJIAJUPOBAHUS WM MAHUITYISIIHN C MAaTepHaIOM, MOTYT BIIOCIEACTBHU CIOCOOCTBOBATH
BO3HHKHOBEHUIO TPELIHH!

12. IPOEKTUPOBAHUE TPYBOIIPOBO/OB

[Ipu mpoekTrpoBaHNH TPYOOIPOBOJOB HEOOXOAUMO HCXOAUTH U3 TPEX HOPM:

*  CSN 73 66 60, 3anuMaeTcs COOCTBEHHBIM IIPOSKTUPOBAHNEM Y TEXHUYECKIMH YCIOBHSIME PELICHHS PACIIPEIeIUTEIILHOM CHCTEMBI XOJIOXHOM 1
TEI0H BOZIBI, U IUPKYJISILIUN;

e (CSN73 6655, mpuBoanT X0 pacuyéra pu OINpeeICHUH pa3MeEPOB BOJOIPOBOIOB;

*  CSNO0603 20, koTOpas pemmaet Xoa IPOEKTUPOBaHHsI 000PYIOBaHHUS IS HATPEBa BOJBI H OMIPEAEIISIET MOITHOCTh BOJOHATPEBATEIIS.




12-1. CpaBHeHue TpeOyeMOro BHyTPEHHEr0 JMaMeTpa TpyOONnpoBOI0B U3 MATEPHAJIOB,
NpUMEHsIeMbIX /151 BHYTPEHHHUX BOJOIPOBOJ10B

OCHOBHBIM COOTHOILIEHHEM IS PacuéTa NMPOTeKaHUsl BHYTPEHHUM CEYEHHUEM TPyOOIpOBOIa, IPU YCIOBUU U3BECTHOW CKOPOCTH U BHYTPCHHETO
JMaMeTpa, IBJISETC:

Q=S-v
e Q mporekanue (M-c”)
S mromans ceueHus (M°)
I S IEeUCTBUTEIHHO &
S= 7

rae d - BHyTpeHHHUH ¢J TpyOoIpoBoaa (M) 3HaUUT akTyalbHa GopMyria:

Q=025-T-d"-v

rae d - BHyTpeHHUH & TpybonpoBoxa (M)

V- CKOPOCTE BOJIBI B TpyGompoBoze (M-¢”)
W3 BeIlIeyKa3aHHOTO OYEBUJIHO, YTO IIPOTEKAHUE BOJBI TPYOOIIPOBOJIOM JUIsl OAUHAKOBOTO & TPyOOIPOBOIa MPSIMO MPONOPIOHAILHO CKOPOCTH
npoTekawuieii Boabl. Pa3peiéHHbIe Make. CKOPOCTH A1 OTACIIbHBIX THIIOB MaTepualla pUBEICHBI B Ta0I. 9.

Bujg marepuana MaKc. pa3peménHas CKopocTh BOIbl, IpoTeKaouieii Tpy6onposogoM (M-c ')
Meb 1,2 (npu BbICHIEH CKOPOCTH - ONACHOCTh KOPPO3UH)

CTaJb 1,6 (Tipu BeICIIEH CKOPOCTH BO3PACTAET IIYM TPyOONIPOBOAA)

IUTACTHK 3,0

Tabm. 9: Paspewiénnvie MakcumaibHble CKOPOCMU 800bl, NPOMEKAow el mpyoonposoooM Oisi OMOEIbHbIX U008 MAMEPUdd.

[Ip.3: Cpasnenue enympennux ouamempos mpy6onpogooa u3 NOIURPONULEHd, MeOu U Cmanu O 0OUHAKOB020 OOCMUSHYMO20 MedeHus
6000b1 Q.
Pemenne: O603HaYMM COOTBETCTBYIONINE JUAMETPBI H CKOPOCTH C HOMOIIBIO HHAEKCOB (Mefb - d,,, V,; cTanb - d,, V,; 1acTuk - d,, v,) ¥ IOACTaBUM B

dopmyiy:
Q=025-T-d’-v,=025Td, v,=025 T d, v,
d’-3=d>12=4d’-16
d’=0,63-d,=0,73-d,

3HAYMT, €CIIM MBI XOTUM IPH YCIOBHHU JTOCTIDKSHHS OAMHAKOBOTO TEUCHHS 3aMEHHUTH HAIIp, INIACTHKOBBIN TPYOONPOBO BHENTHETO & 32 MM psiia
nasnenus PN 16 (Baytpennuii & d, =23 Mm) TpyOOIPOBOIOM U3 APYrOro MaTepHaa, J0JKeH Obl ObLT UMETh MEIHBIH TPYyOOIPOBOL BHY TPEHHUM
& d,,=36,5mM, acranpHoi "mumib” d,=32,5 MM.

IIpumem nu Bo BHMMaHME (aKT, YTO B CIydae OIpPE/eIeHHs pa3MepoB CTaJIbHOTO TPYOOIPOBOAa HEOOXOIMMO, C TOUKH 3PEHHMS JOJITOBEYHOCTH,
3apacTaHus TPyOOIpOBO/A, TOA0OPATh KOHEUHBIH (¥ MHHIMAIIBHO HAa pa3Mep OoJbIIe, MPENMyIIeCTBO IPIMEHEHHNS IIIACTHKOBOTO TPYOOIIpoBoaa
C TOYKH 3pEHUS BHYTPEHHETO J elE OUeBUIHEE.

12-2. PacuéT ruapaBjJn4ecKHuX NoTepb

Bo Bpemst TeueHHsT BOABI TPyOOIPOBOIOM IIPOHUCXOAUT BIMSHHUEM COMPOTUBICHUH MOTEps HAmopa. JTa MOTeps 3aBUCHUT, TIIABHBIM 00pa3oM, OT
CKOPOCTH TE€UESHUsI BOABI V, (CM. TUI. 12-2-2), a KOHKPETHO, OT KBaJpara 3Ha4eHHs1. DTO 3HAUUT, YTO, €CIIH YBEJIHYHUTCS CKOPOCTh TeYeH s V, B 2 pa3a,
YBEJHMYHTCA OTePsi HANOPA B 4 pa3a, HO YBeJIMYUTCS JIM CKOPOCTh Te4eHNs V, B 3 pa3a, yBeJMYUTcH I0Tepsi Hanopa yxe B 9 pa3 !!!

[losToMy B 3Toi mIaBe OyaeM 3aHHMATHCS MPOOJIEMAaTHKON pacuéTa THIPABIMYECKHX TOTEPb B TPYOOIPOBOAHOW CHUCTEME C TOYKH 3pPCHUS
ONpesIeNie s pa3MepoB NpUMeHEHHOro Tpybomposona Gonee moppodHO. Takum o0pa3oM, Mbl XOTUM OOpaTHTh BHUMaHHE Ha CIOXKHOCTb U
TPyROEMKOCTh TAKOTO pacuéra W IOJYEPKHYTh HEe00X0JMMOCTh KAaYeCTBEHHOIO MPOEKTA, 0CO0eHHO B ciay4dae 0ojee CI0KHBIX
pacnpeneJuTeIbHbIX CHCTEM.

Ha npakTuke 4yacto, 0COOCHHO B CIIy4ae MaJbIX MOHTaXKHBIX TPYIII, 3Ta NpoOieMarika 6e30CHOBATENIbHO HEefOoOLEeHEeHa. [IpH 3TOM NpaBUIbHbIA
pAacuér SBJIACTCS O4EHb BaXKHBIM HE TOJIBKO C TOYKH 3peHHs (DyHKIIMOHAIBHOCTH LIEJIOH CUCTEMBI TaK, YTOOBI U B CAMOii OT1aIEHHOM TOUKE (BBICIIHIA
9TaX, IOCJEIHAA BBIIyCKHas apMarypa) ObLIM COOMIONEHBI 3a[aHHBIE 3HAYEHMs NPOTEKaHMsA M HAlopa BOIbl, HO HE MalbIM SBJIAETCA U
9KOHOMHUUECKUH 3 deKT. B ciryuae onTuManbHO IPOSKTHPOBAHHON CHCTEMBI HE HY)KHO IIPUMEHSATD 3aBBIIICHHBIC Pa3Mepbl, TAKMM 00pa3oM 4acTo
3HAYNTEJbHO NOHWKAETCS CMETA HA MaTepuaJl.

B crnemyromux pasmenax Mbl, KpOME KIACCHUYECKOTO pacuéra THAPABIMYECKHX MOTEPh B TPYOONPOBOAHOH CHCTEME, MO3HAKOMUMCA U C
IIporpaMMaMH JUIsl BRIYHCIUTENBHOM TEXHUKH, TpeytaraeMeiMu prpmoii "FV-plast", koTopble HO3BOMSIOT HE TOJBKO OBICTPBIH PacyéT, HO, ITTABHBIM
00pa3oM, MTHOBEHHYTO ONTHMH3AIHIO BCEX BAKHBIX TAPaMETPOB IPOEKTHPOBAHHO CHCTEMBI.




12-2-1. Kinaccuyeckuii pacyéT ruipaBjJnvecKux norepb

DT0T pacuéT, B CBA3U C €r0 TPYAOEMKOCTHIO M OOIBIIMMHE 3aTPATAMH BPEMEHH, MOXKET CIIYKUTb JIUILb 151 ODUEHTUPOBOYHOM TPOBEPKHU ONPEICICHHS
pa3MepoB HEKOTOPOTO OTBETBJICHHUS MPOCKTHPOBAHHOTO TPYOONPOBO/A, IIIABHBIM 00pa3oM, ¢ TOYKHU 3peHHS ero (HYHKIHMOHATBHOCTH. Eciu Mbl
XOTHM HCITIOJIB30BaTh €ro /IS ONTHMHU3ALNK PACIPEACIUTEIbHONH CUCTEMBbI C SKOHOMHYECKOH T. 3p., T. €. OTHOCHTEIBHO K MHUH. ONPEICICHHS
pa3MepoB KCIOJB30BAHHOTO TPYOOIPOBO/A, MOTPEOHOCTh BO BPEMEHHU Ui TOTO YK€ HEMOCHIbHA. [N 3TO# 1enu ciiyaT mporpaMMbl s
BBIYHCIUTEIbHON TEXHUKH (CM. 1. 12-2-2).

[Ipu Tewennn BogbI TpyOOIIPOBOIOM IIPOUCXOIUT BIUSHIEM CONPOTHBIICHUH oTepsi P,, KOTOpYI0 MOKHO BBIPAa3UTh
p,=p. t p; (I1a)

rie: p, TIOTeps HaTopa, BO3HUKINAS 32 CYET TaK Ha3.JAMHHAPHOTO TEUEHHS, T.€. TPEHHEM JaCTHI] BOJEI O CTeHBI Tpybonposona (I1a);
p, [OTEPs HANOPA, BO3HUKILAS BIMSHUEM BUXDs (TypOyJeHLMM) BOJbI, HAlp, B MECTaX BBIIYCKHBIX apMaTyp, CRHMTapHO-
TEXHUYECKUX u3enuil. Jlamee - B MecTax HEPOBHOCTEH BHYTPEHHEH MOBEPXHOCTH TPYOOMpPOBOIA, B CIydae PE3KHX
W3MEHEHHI BHYTPEHHETO CeYeH s TPYOOTIPOBO/IA HITH HATIPABJICHHUSI TEUCHHS H T.11., T.¢. TIPEXKJIE BCETO B MECTAX COCANHEHHSI
Tpybomposoaa (I1a).

3HayeHue norepu Hanopa P, 1aHO coOTHOIIEHHEM

vd
P, =
2
rae: & K0O(QOUUMCHTHI CONPOTHBJICHHS, KOTOPBIC 3aBUCST OT (OPMbI M3MCHCHHs CEYCHMs TPYGOIPOBOJA HIIM HAIPABICHHS
Tedenns (cm. Ta6m. Ne 10) (Ia - c*-m?)
V4 CKOPOCTh T€UeHHUs BOIBI (M- ¢'1)
KO3 PUIUCHT COMPOTHBICHUS
(aconnHa MECTHOE COIPOTHBIICHHE 2 o
E(Ma-c™ M)
narpy6ox (Mydra) 0,2
e~
nepex.-peayKius Ha 2 pa3mepa 0,6
repex.-penyKuus Ha 3 pazmepa 0,9

Kkoiero 90° 2,0

’»  __—
e

/ KoNeHo 45° 0,6

- - TPOWHUK-TIPOXOA  -OJHO3HAYHBIN 11
‘ -penyuupoBaHHbIN ’
—_— — TPOUHUK-OTBETBIIEHUE  -OJHO3HAUHBIN 1,5
l -peayIHPOBAHHBI 43
woa
MEPEXOTHUK 0,4
mr

MEPEXOAHUK C peayKIueH 0,9

xonero 90° ¢ pe3nboi 2,2




b K03 UIHEHT CONPOTUBICHHS
ACOHHMHA MECTHOE COIpPOTHBIICHUE D
E(Ma-c™ )
b [
[ ’ pa3bopHoe coenuHeHne 1,5
il -
[
b — a360 il 8,3
o pa30opHOe COeUHEHHE C PELYKIMeH 3
'-.
— e NepeKpelIeHne 0,8

mabn. 9: 3nauenus kos@pduyuenma conpomuenenus & , O HEKOMOPHIX PACOHUH.

Ha o6muii k03¢ HIHEeHT COMPOTHBICHUS Z & MOXXHO TOBJIHUSATH JIMIIb B OTPaHMYEHHOI Mepe, T.K. JIMHUM TPyOONMpOBOAa M KOJIMYECTBO
BBIITYCKHBIX apMaTyp U CAHUTAPHO-TEXHUYECKUX U3/IETNI 0OBIYHO JAHO 3apaHee.
Pemaromum nosromy siBiseTcs 3HaYEHKE IOTepH Hartopa P, , koTopoe onpeeieHo COOTHOLIEHUEM

P, = Y R-L

Fre: L IUTHHBI TPYOOIIPOBOA COOTBETCTBYIOLIETO pasmepa (M)
R juneiinbic notepy Hanopa 3a cuST TpeHus A1 TPYGONPOBOJA COOTBETCTBYOLIETO
pasmepa iporexanus (kITa - m™)
Q 16 x 2,0 20x2,0 25x2,3 32x3,0 40 x 3,7 50 x 4,6 63x5,8 75x6,9 90 x 8,2
R 0,019 0,005
‘9 v 0,09 0,05
R 0,065 0,017 0,005
0,02 v 0,18 0,10 0,06
0.03 R 0,133 0,034 0,011 0,003
’ v 0,27 0,19 0,09 0,06
oos | R 0,221 0,056 0,016 0,006
’ v 0,36 0,19 0,12 0,08
0.05 R 0,327 0,083 0,026 0,008 0,003
’ v 0,44 0,24 0,15 0,09 0,06
0.06 R 0,451 0,114 0,036 0,011 0,004
> v 0,53 0,29 0,18 0,11 0,07
0.07 R 0,592 0,150 0,047 0,015 0,005 0,002
§ v 0,62 0,34 0,21 0,13 0,08 0,05
0.08 R 0,749 0,190 0,059 0,019 0,006 0,002
> v 0,71 0,39 0,24 0,15 0,10 0,06
0.09 R 0,923 0,233 0,073 0,023 0,008 0,003
i v 0,80 0,44 0,28 0,17 0,11 0,07
0.10 R 1,112 0,281 0,087 0,028 0,009 0,003
i v 0,88 0,49 0,31 0,19 0,12 0,08
0.12 R 1,537 0,387 0,121 0,038 0,013 0,004 0,001
i v 1,06 0,58 0,37 0,23 0,14 0,09 0,06
0.14 R 2,022 0,509 0,159 0,049 0,017 0,006 0,002 0,001
i v 1,24 0,68 0,43 0,26 017 0,11 0,07 0,05
0.16 R 2,566 0,644 0,202 0,062 0,022 0,007 0,002 0,001 0,001
’ v 1,41 0,78 0,49 0,30 0,19 0,12 0,08 0,05 0,04
0.18 R 3,167 0,794 0,246 0,076 0,027 0,009 0,003 0,001 0,001
v v 1,59 0,87 0,55 0,34 0,22 0,14 0,09 0,06 0,04
0.20 R 3,824 0,957 0,299 0,094 0,032 0,011 0,004 0,002 0,001
’ A 1,77 0,97 0,61 0,38 024 0,15 0,10 0,07 0,05
030 R 7,932 1,971 0,613 0,192 0,063 0,022 0,007 0,003 0,001
’ A 2,65 1,46 0,92 0,57 0,36 0,23 0,14 0,10 0,07
0.40 R 13,37 3,300 1,022 0,319 0,108 0,037 0,012 0,005 0,002
’ A 3,54 1,94 1,22 0,75 0,48 0,31 0,19 0,14 0,09
0.50 R 4,932 1,522 0,474 0,160 0,055 0,018 0,008 0,003
’ v 2,43 1,53 0,94 0,60 0,38 0,24 0,17 0,12
0.60 R 6,861 2,110 0,655 0,221 0,076 0,025 0,011 0,004
’ A4 2,91 1.84 1,13 0,72 0,46 0,29 0,20 0,14
0.70 R 9,080 2,784 0,863 0,291 0,099 0,033 0,014 0,006
{ v 3,40 2.14 1,32 0,84 0,54 0,34 024 0,16
0.80 R 3,542 1,095 0,369 0,126 0,042 0,017 0,007
’ v 2.45 1,51 0,96 0,61 0,39 0,27 0,19
0.90 R 4,384 1,352 0,455 0,155 0,051 0,021 0,009
> v 2,75 1,7 1,08 0,69 0,43 0,31 0,21




s
Q’

Q 16x 2,0 20x2,0 25x2,3 32x3,0 40 x 3,7 50 x 4,6 63x5,8 75x6,9 90 x 8,2
1,00 R 5,306 1,634 0,549 0,187 0,062 0,026 0,011
v 3,06 1,88 1,20 0,76 0,48 0,34 0,24
1,20 R 2,269 0,760 0,258 0,085 0,036 0,015
v 2,26 1,44 0,92 0,58 0,41 028
1,40 R 2,998 1,001 0,340 0,112 0,047 0,019
v 2,64 1,68 1,07 0,67 0,48 0,33
1,60 R 3,819 1,273 0,431 0,142 0,059 0,025
v 3,01 1,92 1,22 0,77 0,54 0,38
1,80 R 1,574 0,532 0,175 0,073 0,030
v 2,16 1,38 0,87 0,61 0,42
2,00 R 1,903 0,642 0,211 0,088 0,036
v 2,40 1,53 0,96 0,68 0,47
2,20 R 2,262 0,762 0,250 0,104 0,043
v 2,64 1,68 1,06 0,75 0,52
2,40 R 2,649 0,891 0,292 0,122 0,050
v 2,88 1,84 1,16 0,82 0,56
2,60 R 3,064 1,029 0,337 0,140 0,058
v 3,11 1,99 1,25 0,88 0,61
2,80 R 1,176 0,385 0,160 0,066
\ 2,14 1,35 0,95 0,66
3,00 R 1,332 0,436 0,181 0,075
\ 2,29 1,45 1,02 0,71
3,20 R 1,497 0,489 0,204 0,084
v 2,45 1,54 1,09 0,75
3,40 R 1,671 0,545 0,227 0,093
v 2,60 1,64 1,16 0,80
3,60 R 1,854 0,604 0,252 0,104
\ 2,75 1,73 1,22 0,85
3,80 R 2,045 0,666 0,277 0,114
v 291 1,83 1,29 0,89
4,00 R 2,246 0,731 0,304 0,125
v 3,06 1,93 1,36 0,94
4,20 R 0,798 0,332 0,136
\ 2,02 1,43 0,99
4,40 R 0,868 0,361 0,148
v 2,12 1,50 1,03
4,60 R 0,940 0,391 0,161
A 2,22 1,56 1,08
4,80 R 1,016 0,423 0,173
v 2,31 1,63 1,13
5,00 R 1,093 0,455 0,187
v 241 1,70 1,18
5,20 R 1,138 0,488 0,200
\ 2,51 1,77 1,22
5,40 R 1,219 0,523 0,214
\ 2,60 1,84 1,27
5,60 R 1,303 0,559 0,229
\ 2,70 1,90 1,32
5,80 R 1,389 0,595 0,244
v 2,80 1,97 1,36
6,00 R 1,477 0,633 0,259
\ 2,89 2,04 1,41
6,20 R 1,569 0,672 0,275
v 2,99 2,11 1,46
6,40 R 1,662 0,712 0,291
A 3.08 2,18 1,50
6,60 R 0,753 0,308
v 224 1,55
6,80 R 0,795 0,325
\ 2,31 1,60
7,00 R 0,838 0,343
\ 2.38 1,65
7,50 R 0,950 0,388
v 2,55 1,76
8,00 R 1,069 0,437
v 2,72 1,88
9,00 R 1,326 0,541
v 3,06 2,12
10,0 R 0,655
v 2,35

ma6n. 10: 3nauenus iunetinot nomepu nanopa A (klla - m-1) u coipocmu npomexanus v (m, c-1) e mpy6onpoeoode uz PP (2udpasiuseckas umepoxoeamocms 8HympeHHUX
cmen mpy6onposoda k =0,01 M) pada dasnenus PN 10 6 3asucumocmu om npomexanus 600vt Q (- c-1) ¢ memnepamypoii 10°C.




Q 16x2,3 20x 2,8 25x3,5 32x4,5 40 x 5,6 50 x 6,9 63x8,7
0,01 R 0,025 0,008
v 0,10 0,06
0,02 R 0,083 0,027 0,009
v 0,20 0,12 0,08
0,03 R 0,170 0,056 0,019 0,006
v 0,29 0,18 0,12 0,07
0.04 R 0,282 0,093 0,032 0,010 0,003
v 0,39 0,25 0.16 0,10 0,06
0,05 R 0,418 0,137 0,047 0,015 0,005
v 0,49 031 0,20 0,12 0,08
0,06 R 0,576 0,189 0,065 0,020 0,007 0,002
v 0,59 0,37 0,24 0,14 0,09 0,06
0,07 R 0,756 0,248 0,085 0,027 0,009 0,003
v 0,69 043 028 0,17 0,11 0,07
0,08 R 0,998 0,313 0,108 0,034 0,012 0,004
v 0,78 0,49 031 0,19 0,12 0,08
0,09 R 1,180 0,386 0,133 0,041 0,014 0,005 0,002
v 0.88 055 035 0.22 0,14 0,09 0,06
0,10 R 1,422 0,465 0,160 0,050 0,017 0,006 0,002
v 0,098 0,61 0,39 0.24 015 0,10 0,06
0,12 R 1,967 0,641 0,221 0,069 0,023 0,008 0,003
v 1,18 0,74 0.47 0.29 018 0,12 0,07
0,14 R 2,588 0,843 0,290 0,090 0,031 0,010 0,003
v 137 0.86 0,55 034 021 0,14 0,09
0,16 R 3,285 1,068 0,367 0,114 0,039 0,013 0,004
v 1,57 0,98 0.63 039 0.25 0,16 0,10
0,18 R 4,056 1316 0,452 0,140 0,048 0,016 0,005
v 1,76 1,11 0.71 0.43 0.28 0,17 0,11
0,20 R 4,900 1,588 0,544 0,168 0,058 0,019 0,006
v 1,96 1.23 0.79 0.48 031 0,19 0,12
0,30 R 10,182 3,277 1,118 0,345 0,118 0,040 0,013
v 2.94 1.84 1.18 0.72 0.46 0.29 018
0,40 R 5,499 1,868 0,574 0,196 0,066 0,022
v 2.46 1,57 0,96 0.61 039 0,245
0,50 R 8,236 2,786 0,854 0,290 0,097 0,032
v 3,07 1.96 1,20 0.77 0,49 0,31
0,60 R 3,869 1,183 0,401 0,134 0,045
v 236 1,44 0.92 0,58 0,37
0,70 R 5,112 1,558 0,528 0,176 0,058
v 275 1.68 1,07 0,68 0,43
0,80 R 6,513 1,980 0,669 0,223 0,074
v 3.14 1.93 123 0.78 0,49
0,90 R 2,448 0,826 0,275 0,091
v 2.17 138 087 0,55
1,00 R 2,960 0,997 0,332 0,110
v 241 1,54 0.97 0,61
1,20 R 4117 1,382 0,459 0,152
v 2.89 1.84 1,17 0.73
1,40 R 5,449 1,824 0,604 0,199
v 3,37 215 1.36 0.86
1,60 R 2,322 0,767 0,253
v 2.46 1,55 0,98
1,80 R 2,874 0,948 0,311
v 2.76 1.75 1,10
2,00 R 3,480 1,145 0,376
v 3.07 1,94 122
2,20 R 1,360 0,446
v 2.14 135
2,40 R 1,591 0,521
v 233 147
2,60 R 1,839 0,601
v 2,53 1,59
2,80 R 2,104 0,636
v 2.72 1,71
3,00 R 2,385 0,777
v 291 1,84
3.20 R 2,682 0,873
v 3.11 1,96




Q 16x2,3 20x 2,8 25x3,5 32x4,5 40 x 5,6 50 x 6,9 63x8,7
3,40 R 0,974
\4 2,08
3,60 R 1,080
\4 2.20
3,80 R 1,190
\4 2.33
4,00 R 1,306
v 2.45
4,20 R 1,427
v 2.57
4,40 R 1,554
v 2.69
4,60 R 1,683
v 2.82
4,80 R 1,819
\4 2.94
5,00 R 1,759
v 3.06

mab6n. 11: 3nauenus numeiinoii nomepu manopa R (klla-m') u ckopocmu npomexanus V (m-c') 6 mpy6onposode uz PP (2udpaenuueckas
wepoxo8amocms 6HympeHnux cmen mpyoonposooa k = 0,01 mm) psaoa Oasnenus PN 16 6 3asucumocmu om npomexanus 600bl
O (- c’') c memnepamypoii 10°C.

Q 16 x 2,7 20x 3,4 25x4,2 32x5,4 40 x 6,7 50 x 8,4 63 x 10,5 75x 12,5
0,01 R 0,034 0,013
v 0,11 0,07
002 | R 0,117 0,044 0,015 0,004
> v 0,23 0,15 0,09 0,06
003 | R 0,240 0,088 0,029 0,008 0,003
’ v 0,34 0,22 0,14 0,08 0.05
0.04 R 0,400 0,144 0,47 0,014 0,005
> v 0,45 0,29 0,18 0,11 0.07
0.05 R 0,594 0,211 0,069 0,020 0,007 0,002
v 0,57 0,37 0,23 0,14 0.09 0,06
0.06 R 0,821 0,288 0,094 0,027 0,01 0,003
A v 0,68 0.44 0,28 0,17 0.11 0,07
0.07 R 1,080 0,375 0,122 0,035 0,013 0,004 0,002
’ A4 0,79 0,52 0,323 0,20 0.12 0,08 0,05
0.08 R 1,368 0,472 0,153 0,044 0,016 0,05 0,002
’ A4 091 0,58 0,37 0,23 0.14 0,09 0,06
0.09 R 1,686 0,576 0,188 0,054 0,020 0,006 0,003
> \4 1,02 0,66 0,42 0,25 0.16 0,10 0,06
0.10 R 2,032 0,691 0,224 0,065 0,024 0,007 0,003
> v 1,13 0,73 0,46 0,28 0.18 0,12 0,07
0.12 R 2,808 0,943 0,306 0,89 0,033 0,010 0,004
’ v 1,36 0,88 0,55 0,34 0.22 0,14 0,09
0.14 R 3,690 1,228 0,398 0,115 0,042 0,013 0,005
’ v 1,59 1,02 0,65 0,40 0.25 0,16 0,1
0.16 R 4,676 1,543 0,499 0,144 0,053 0,016 0,007
, v 1,81 1,17 0,74 0,45 029 0,18 0,12
0.18 R 5,762 1,888 0,609 0,176 0,065 0,020 0,008
i v 2,04 1,32 0,83 0,51 0.32 0,21 0,13
020 | R 6,954 2,260 0,728 0211 0,078 0,024 0,010
> v 2,27 1,46 0,92 0,57 0.36 0,23 0,14
030 | R 14,254 4,523 1,451 0,420 0,154 0,049 0,019
’ v 3.40 2,19 1,39 0.85 0,54 0,35 0.22
0.40 R 7,398 2,366 0,685 0,252 0,080 0,031 0,013
’ v 2.92 1,85 1,13 0.72 0,46 0,29 0,20
0.50 R 10,836 3,457 1,001 0,368 0,116 0,044 0,019
> v 3.65 2,31 1,42 0.90 0,58 0,36 0,25
0.60 R 4,712 1,365 0,501 0,159 0,060 0,024
> \4 2,77 1,70 1.08 0,69 0,43 0,31
0.70 R 6,123 1,774 0,652 0,207 0,077 0,030
( v 3,23 1,98 1.26 0,81 0,51 0,36
0.80 R 2,226 0,818 0,260 0,096 0,039
’ v 2.27 1.44 0,92 0,58 0,41




Q 16 x 2,7 20x 3.4 25x 4,2 32x5,4 40 x 6,7 50 x 8,4 63 x 10,5 75x 12,5
0,90 R 2,719 0,999 0,318 0,117 0,048
v 2,55 1,62 1,04 0,65 0,46
1,00 R 3,253 0,381 0,381 0,139 0,059
v 2,83 1,80 1,16 0,72 0,51
1,20 R 4,435 1,629 0,520 0,188 0,070
A4 3,40 2,16 1,39 0,87 0,61
1,40 R 2,117 0,676 0,243 0,088
v 2,52 1,62 1,01 0,71
1,60 R 2,657 0,850 0,303 0,112
v 2,88 1,85 1,15 0,81
1,80 R 3,246 1,040 0,367 0,138
v 3,24 2,08 1,30 0,92
2,00 R 1,244 0,437 0,186
v 2,31 1,44 1,02
2,20 R 1,465 0,512 0,193
v 2,54 1,59 1,12
2,40 R 1,700 0,591 0,225
v 2,77 1,73 1,22
2.60 R 1,949 0,674 0,268
v 3,00 1,88 1,32
2,80 R 0,762 0,300
v 2,02 1,43
3,00 R 0,854 0,343
v 2,17 1,53
3,20 R 0,950 0,390
A4 2,31 1,63
3,40 R 1,050 0,423
A4 2,45 1,73
3,60 R 1,154 0,476
v 2,60 1,83
3,80 R 1,262 0,514
v 2,74 1,94
4,00 R 1,373 0,536
v 2.89 2,04
4,20 R 1,488 0,566
A4 3,03 2,14
4,40 R 0,609
v 2,24
4,60 R 0,655
A4 2,34
4,80 R 0,705
A4 2.44
5,00 R 0,765
v 2,55
5,20 R 0,816
\4 2,65
5,40 R 0,847
v 2.75
5,60 R 0,904
v 2,85
5,80 R 0,951
v 2,95
6,00 R 1,030
v 3,06

mabn. 12: 3uavenus numerinoii nomepu nanopa R (kIla - m') u cxopocmu npomexanus V (M- c') 6 mpybonpogode uz PP (2udpaenuueckas
wepoxosamocmy Hympennux cmen mpybonposoda k = 0,01 mm) paoa oasnenus PN 20 6 3asucumocmu om npomexanus 600vt Q (- ¢’) ¢
memnepamypoii 107 C.

NPUMEYAHUE

TaOnuibl 3HaUCHUN JTHHEHHOW MOTEPH Haropa R MpHBOIUM TOJBKO JUIS XOJIOMXHOW BOIBL. 3Ha4eHUs R i TEMION BOJBI — HEMHOTO MEHBIIIE (CM.
npumedanue Ne 2), Takxe IpH pacuére TpyOOIpoBoaa I XOIOIHOH BOIBI MBI HAXOAUMCS B 00J1acTH Oe301acHOCTH. B muteparype MOXKHO BCTPETUTh
TaOJHIIBI C OTIINYAIONIMMUCS 3HAYCHUSMH. DTO 00YCIIOBICHO TEM, YTO 3HAYCHUS R MOXKHO BEIYMCIINTE HA OCHOBE Pa3IMYHBIX SMITHUPHUYCCKUX POpMYIT
(cm.mpumedanue Ne 2), Tarxoke 3TH 3HAYSHUS MOTYT H JJ1s1 OMMHAKOBOTO MPOTEKaHHs Q OTIINYAThCA B 3aBUCHMOCTH OT IPUMEHEHHOH (POpMYIIBL.




MNPUMEYAHMUE Ne 2

K npumepy npuBoaum xon pacuéra 3HaueHUH TMHEHHON IOTEPU HAIlopa TPEHUEM

A Vi
R== 2
rie: d BHyTpeHHHH Tramerp TpyOOoIIpoBOIa (M)

V4 CKOPOCTB IIpoTeKaHus (M-c’)
A k03] dHIHEHT HATIOpa TPEHUEM

I[J'IH BBIYUCJICHUS CYIIECTBYET HECKOJIBKO OMIIUPHUYCCKUX C])OpMyJ'I, MBI, B KQUE€CTBEC I/IH(bOpMaHI/II/I, NPUBOAWM OJIHY U3 HUX:

1 0,01
+

}\, =
8
( 1,13874 - 2log l;) Re

rie: Re uncno Peitnonsaca (Re =v,-d-v ™)
d BHyrpenHuil quamerp TpyGompoBoza (M)
k ruapapiaMdeckas IIEpOXOBATOCTh BHYTPEHHUX cTeH Tpybonposoaa (st PP k= 0,01 mm)
V4 CKOPOCTb TIPOTeKaHHs (M-C )
V  KuHeMaTHdecKas BA3KOCTh (M'- ¢ )

B mpenpinymmeil miaBe Mbl MOKa3add TPYAOEMKOCTh M OOJBIIYI0 MOTPEOHOCTH BO BPEMEHH MPH KIACCHYECKOM pacuéTe THIPaBIHYECKHX
MOTEpb B INIACTUKOBOM TPyOOIIpOBOZE.

®Gupma "FV-plast" mpemmaraer nse mporpammsl it [IK, koTopble MO3BONSIOT OBICTPOE BBHIYMCICHHE W MTHOBEHHYIO ONTHMH3ALUIO BCEX
Ba)KHBIX [TAPAaMETPOB ITPeIaraeMoii CHCTEMBI IS BOJIbI, KAHAIM3ALIMH 1 Ta3a.

IpemiaraeM BaM NPOCTYFO IPOrpaMMy JJIsl BEIYHCICHUS U ONIPEAEIICHHs pa3MepOoB TPyOOIIpOBOoa, KOTOpast IPOBOAUT BEIYMCIICHHE IIOTEPh HAITOPa
coracHo YCH 73 6655 B TpyOompoBoae. @upma "FV-plast" ux naét Ha muckeTe OecIuIaTHO, a TAKXKE HX MOXKETE 3arpy3HTh ¢ calita www.fv-plast.cz

[Iporpamma co3naér HabOPHI AAHHBIX M TEKCTOBBIE JOKYMEHTHI UIs AajbHEe 00paboTKu MIIH apXUBALIUH.

JlanHble, 3ampaluBaeMble IPOrpaMMON:
- THn 3naHus (kioii - O, ¢ paBHOMEPHBIM TOTpebiIeHHeM - R, ¢ HepaBHOMEpHBIM roTpedinerneM - N)
- TeMneparypa Boasl (Témas Boza - T, xonogHas Boaa - S)

JUISL KaXJJOTO y4acTKa:
- IJIMHA y4acTKa
- KOJIMYECTBO M TUI CAHUTAPHO-TEXHUUCCKUX U3/ICIHIL:
- YMBIBaJIbHUKH
- BaHHBI
- KYXOHHBIC MAllIMHBI
- CTHUpaJIbHbIC MAIIUHBI
- Apyrue apMarypsl - IPOTEKaHUE, KOJIMIECTBO (nocne BBCACHUSA CaH.-TCX. H3l]eJTI/II>'I MO>XHO BBECTH U aTUITHYHBIC
BBIIYCKHBIE apMaTypbl WM H30paTh J000€ MPOTeKaHue BOJbI HA JaHHOM Y4acTKe)
- KOJIMYECTBO TPYO M UX pa3Mepsl (B CiTydae aBTOMaTHYECKOTO BHIYMCIICHHS Pa3MEPOB ATOT MIAT TPOITYCTHTH)
- KOJIMYECTBO M THIT MECTHBIX CONPOTUBIICHHH (B Cllyuae aTUIUYHBIX COMPOTHBIICHHH BBOIUTCS IIOXOKEE MECTHOE
COIIPOTHBIICHHE):
- konena 90"
- TPOIHUKH (OTBETBICHHUS)
- TPOMHUKH (TIPOXOIIBI)
- IEPEXOAHUKH-PEIYKIIUH
- KpaHbl MPsIMbIC
- KpaHbl KOCHIC
- KpaHsbl YIJIOBbIC
- 3aJIBH)KKH, LIIAPOBBIC KPAHBI




&
N

ITocre BBOJA BCEX NaHHBIX IMTPOBOAUTCA MTHOBCHHBIH pacqéT W Ha DKPAHEC NOKaXETCA ITTaBHOC MCHIO!

*#xx% TJIABHOEM E H HO *#***
BBIMIICKa Ha dkpane (O)
Beinucka Ha npunTtepe (T)
3aIich B HA0OP JaHHBIX 1 redartu (S)
apxuBalys pe3yasraroB B Habop gaHHBIX (U)
H3MEHEHNe BBEIEHHEIX TaHHEIX (Z)
BBIOOpP JaHHBIX [UIs AanbHeimel oopadotku (V)

koHer1 paboTsl (K)

B ciyuae BeIOOpa IMyHKTa MEHIO "BBINUCKA HA IKPaHe - BBIMHUCKA Pe3yJbTATOB”, MOKAXETCS Ha dKpaHE OKOHYaTeIbHas Tabmuia. Tabmuma
COJICPXKHUT CIICAYIOIIHE JaHHBIC:

- HOMEp yJacTKa oT - 10

- INIMHA y4acTKa

- IPOTEKaHHE y4acTKOM B JI/C

- KOJIMYECTBO M Pa3Mephl TPyOOIpoBOOB

- CKOPOCTb BOJIBI B y4acTKe B M/C

- OTeps Haropa TpeHneM Ha 1 M Tpydomposoza B klla

- OKOHYaTelbHasl OTeps Hallopa TPEeHHEM Beero y4yacTka B klla

- CyMMa BBEJIEHHBIX CONPOTHBICHUN

- OKOHUATeIbHAs [TOTePs. Haropa 3a C4ET MeCTHBIX comporupieHui B klla.

Tabnuia okoHYEHa CyMMO# HOTeph HAIIOPA TPEHHeM H 32 CY4ET MeCTHBIX CONPOTUBJICHUH.
Ceituac MOXXeM MOIOUTH K ONTHMHU3ALNH PACTIPEISIIUTEIILHON CHCTEMBI, BriOepeM IMyHKT MeHIO "H3MeHeHne BBeIéHHBIX JaHHBIX .
Ha skpane o0bsiBuTcs "podmenu:

*¥*%%% 1O I M E H 1O: 3meHenue BBEAEHHBIX JaHHBIX *****
n3meHenue Tpyo (T)
n3MeHeHue conporusieHui (O)
U3MEHEHHE CaH.-TeX. U3enuii (Z)
M3MEHEHHE APYTHX apMaryp (A) u3MeHeHne UIHHBL ydacTtka (D)
u3MeHeHue BUA0B BosI (V)
nobasnenne nanpHeHmux ydactkos (U)

[ocne BBOa N3MEHEHHBIX JIAHHBIX OCYIICCTBUTCS MTHOBEHHBIH Pacu€T, Ha SKpaHe OMATh MOKKETCS IIaBHOE "menu U oclie BRIOOpa IyHKTa MEHIO
»BBINMHCKA HA IKPaHe - BBINHCKA Pe3yJIbTaTOB” MOXXEM C IIOMOIIBIO OKOHYATEJIbHON TaOIMIBI Cpa3y MPOBEPUTH PE3YJbTAT BIMSHUSA ClIEIAaHHBIX
H3MCHEHUH.

13. UCIIBITAHUE JABJIEHUEM

[locne MoHTaka Kakaod TPyOOHPOBOTHOH paclpeleUTENbHON CHCTEMBbl O0S3aHHOCTBHIO TOCTABILIMKA CTPOWKU SIBISETCS OCYIIECTBICHHE
ucnbITanus naBieHueM coriacaHo CSN 73 66 60 mnm ke CSN 73 66 11.

Harryck Bozis! B TpyOOIIPOBOIHYIO CHCTEMY AJISI €€ CTaOMIIM3aI[MY BBITIOMHACTCS 0 HCTEYEHUH 2 9acOB OT OCYIIECTBICHHS ITOCIEIHET0 CBAPOYHOTO
coennHeHus. Ha nporsbkeHnn cienyronyx 12 4acoB HEOOXOANMO CTaOMIM3UPOBATh pacHpeeUTeNbHYI0 CUCTEMY TaBJIeHHEM U3 00IIeCTBEHHOM
BOZONIPOBOTHON CETH, a TOIBKO ITOCIIE 3TOI'0 MOXKHO Ha4aTh COOCTBEHHOE UCITBITAHHE.

NPEAYIIPEXXIEHUE:

BBuay TOro, 4ro o0e BBINICYKa3aHHBIC HOPMBI MPEINONAraloT MPUMEHEHHUE CTAJbHBIX TPYOOMPOBOIOB, MPEANUCAHO MPOBOAUTH HCIBITAHHE
JTaBJICHHEM IDTACTHKOBBIX TPYOOIpoBo0B 13 PP npu citeayromux ycinoBusx:

° HcnbITaTeNbHOE qaBnenue: 1,5 MIla

HAYaJIo UCITBITaHHSA: MHH. 1 9ac ociie 00e3B3IyIIIBaHM U TOBEACHHUS 0 TPeOyeMOT0 1aBICHHS CHCTEMBI

MIPOIOJDKUTENBHOCTh UCIIBITaHUS; 60 MUH IOBEPTHYTh CUCTEMY JEHCTBHIO PEANICAHHOTO HCTIBITATEIbHOTO IABICHHS

makc. nagenue: 0,02 MIla

BU3YyaJIbHBIN KOHTPOJIb: KaXK/1as1, * MUHUMAIbHasl, yTeuKa BOJbI 1OJKHA ObITh yCTpaHEeHa

(6] XOJ€ UCIIBITAHUA JaBJICHUEM JOJIKHA OBITH COCTaBJICHA 3AITUCH B (bOpMC TMIPUIIOKEHHOTO IPOTOKOJIA:

IMporokon 06 ncnbiTaHnn

Onucanue NpoBoaAKH
Mecro: OOBEKT:
JUIMHBI TpyOonpoBozaa (M)
16 mm 50 mm
220 mm 263 mm
25 mm 75 mm
232 mm 290 mm
&40 mm 110 mm

Haubosiee BEICOKO PacIoNoKEHHOE BBITYCKHOE MECTO: M BBIIIE MAHOMETPA.




HcnpiTaHue JaBJIeHHEM

pabouee JaBJIEHHUE: 0ap
JlaBieHue lyac crycTs: 0ap (Hayaja0 MCIBITAHUS)
naJieHue TaBJICHUS: 0ap (Makc. 0,2 0ap)

Pe3y.]'ll>TaT HCNIBITAHUSA

Hagano ncnplTanus Konen ucneiTanus ITpoOIDKHUTENEHOCTh HCIIBITAHUS
3aKa34uK:
IlocTaBniuk:
Mecro: Jara: Ilonmuce:

14. OHIMBKU IIPU PEAJINZAINU TPYBOHPOBOAHBIX CUCTEM U UX HOCJIEJACTBUSA

1) Hecobmronenne AOMyCKOB TEIJIOBOTO PACIIMPEHUs MJIACTHKOB M HEBBINOJIHEHHE COOTBETCTBYIOMIMX yKa3aHHH IO
KOMIICHCAIIUH BbI3BIBACT OT'POMHOC BO3PACTAHNUC HAIIPSAKCHUA IIPU CKATHUU U PACTAKCHUHN B CTCHKE Tp}/6bl U TEM CaMBbIM, B
CBSI3M C HEONarompusATHBIM BO3PACTaHWEM OOLIETO IMOBEPXHOCTHOTO HANPSDKEHHUS, 3HAYUTEIBHOE COKpalleHHE
JIOJITOBEYHOCTH TPYOHOH CUCTEMBI.

2) HenpaBuibHOE paccTOSHHE MEXIY OMOPHBIMH TOYKaMH TPyOOmpoBOAHOW Tpacchl. [Ipu yBenmMueHHH pacCTOSHHS
MEXIY ONOPHBIMU TOYKAMHU IPOMCXOTUT MPOBHCAHHE TPYOONPOBONA M PE3YNILTATHl MOXOXKH, KaK W B HpEeAbIIyLIeM
ciyd4ae.

3) 3abeToHnpoBaHHEe TPYOOK B MPOXOax - TpyOaM JOMKHO OBITH IO3BOJICHO IBM)KEHHE C TOUYKH 3PEHUS JIIIaTallH, T.C.
TpyOBI B POXOAAX JOJDKHBI OBITh OCHAILCHBI M3OJSALMEH MM TaK Ha3. "3alUTHBIMHU MPUCTIOCOOICHUAMH", U TOJBKO
HOCJIE ATOT0 3a0E TOHUPOBAHBI.

4) He npenoxpanenne TpyOOIpOBo/Ia XOJIOAHOM BOJBI OT MOKPBITHSI POCOM, B CITydae TEIIION BOABI - OT TETJIOBBIX TOTEPb.

5) HecobGnionenue ycioBuid Ipu cBapke (YMCTOTA, TEMIEpaTypa, IPOJODKUTEIbHOCTh HarpeBa U OXJIaXICHHUS U T.I1.)
CIOCOOCTBYET 3HAYUTEIILHOMY IOHI)KEHHIO Ka4e€CTBA CBAPOUHBIX COCIMHEHHH, TEM CaMbIM BO3HHKAET IPEAIIOCHUIKA
BO3HUKHOBEHHS HETEPMETHUYHOCTEH B COCAMHEHUSAX.

6) IlpuMeHeHNe HENPUTONHBIX MAaTepHUajoB I YIJIOTHEHHS (KOHOILII0 MOXKHO HKCIIONB30BaTh JIMIIL B CIydae
TJIACTHKOBON pPe3bOBI, IS YIUIOTHEHUS HApy)KHOW MM BHYTPEHHEH METaUIMUECKON pe3hObl "BIPBHICK" MpPUMEHSIEM
TOJILKO TE(PJIOHOBYO JICHTY ).

7) Henpuroasslii ciocod NOATSKKY MEPEXOIHUKOB C METAIIIMYECKOH pe3b00ii "BIOPHICK" B IPOTHBOIOJIOKHYIO CTOPOHY
(Hamp. ¢ IOMOLIBIO TPYOHOTO KJIHOYa U T.II.), TAK YTO MPOU3OUAET OTIEJIEHHE IIACTMACCOBON YacTH IEPEXOIHHUKA OT
METAJIINYECKOM.

8) HekadecTBeHHBIE HCITBITAHUS TaBICHHEM MOXET MPHUBECTU K HECBOCBPEMEHHOMY OOHAPY)KEHHUIO HEKaueCTBEHHBIX
COEIMHEHNH ¥ BO3SMOYKHBIX HETECHOCTEHN CHCTEMBI.

9) HenpuronHsle ycaoBHs XpaHEHHS U TPAHCTIOPTA.
10) HeoOecneunBaHme AOCTATOYHOW PETyIAIMH TEMIEpaTypbl W MABICHWS B Ciydae TEIIIONW BOAbI (TPEBBIMICHHE

MAaKCHUMaJIbHO HOHyCTHMOﬁ TEMIICPATYPbI U AaBJICHUA 1JIA INIaCTUKOBOT'O MaTepI/IaJIa) IIPUBOJUT K JICTrpaalluy MaTepuaja
U IIOCJIEAYOIIEH aBapUU CUCTEMBL.
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