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MeTanmnos. MuTaTenbHbIR 3NeMeHT (10)
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nmeeT nepBbln koHel (16) Ana yCTaHOBKW Ha NAUTY
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paccTosiHne Mexgy nepBbiM U BTOpbIM KoHUamu (16,
18). MN300peTeHne Takke oTHocuTca K yany (10, 20)
U3 CTEPXKHA-NEePEeMbIYKA NUTaTENBHOW BCTaBKU.
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(57) Abstract:

The present invention relates to a feeder
element (10) for use in metal casting. The feeder
element (10) (which serves the function of a
breaker core) has a first end (16) for mounting
on a mould plate (24), an opposite second end
(18) for receiving a feeder sleeve (20) and a
bore (14) between the first and second ends (16,
18) defined by a sidewall (12). The feeder
element (10) is compressible in use whereby to

reduce the distance between said first and second
ends (16, 18). The invention also relates to a
breaker core/feeder sleeve assembly (10, 20).
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(86) Homep Ta gata nogaHHA MiXKHapPOLHOI 3asiBKK
BignoslgHo go porosopy PCT:
PCT/GB2004/004451, 20041021

(72) BunaxigHuk(n):
Mayenn KoniH, GB,
Cenbctpem AH, SE,
MepccoH AH Epik, SE

(73) BnacHuk(n):
®OCEKO IHTEPHELWHN NIMITEA, GB

(54) XKXUBWUNbHUW ENEMEHT ONSA NATTA METATIB

(57) Pedbepar:

JdaHuii  BuHaxin HaneXuTb [0 >KUBWITBHOMO
ernemMeHTa (10) ANg BUKOPUCTAHHA MpW NUTTI MeTanis.
XusunoHuin enemeHT (10) (AKUA BUKOHYE dOyHKLUiO
CTPWXKHS-NMEPEMUYKMA) Mae Neplunin KiHeub (16) gna
YCTaHOBMEHHA Ha MnuTy (24) cdbopmu, NPOTUNEXKHWIA
apyrnin kiHeub (18) ons BBeOEHHS XUBWbHOT BCTABKU

(20) i kaHan (14) MK nepwum i OpYrUM KiHUAMMK
(16, 18), wWo yTBOpPKETLCA OGidHOW CTiHKOW (12).
XKueunbHuin enemeHT (10) npu KOro BMKOPUCTAHHI
Moxe 6yTW CTUCHEHO, LWO6 TakuM YMHOM 3MEHLLUMTU
BiACTaHb MiX nepwum i gpyrum kiHuamu (16, 18).
BuHaxinp Takox HanexuTs go Byana (10, 20) ai
CTPWXKHSA-NEPEMUYKM XKUBUMBHOI BCTaBKM.
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Onuc BnHaxony

[aHuii BrHaxig HanexuTb 00 BOOCKOHANEHOro XUBUIBHOTO eneMeHTa Ans BUKOPUCTaHHA Npu onepauiax nuvTTs
MeTaniB i3 3aCTOCYBaHHAM NMBapHWX OOPM, FONIOBHUM YWHOM, are He BUKIIOYHO, B CMCTEMaxX 3 BMCOKUM TUCKOM 3
hopMyBaHHS NiLLAHO-FMHUCTOT CYMILL.

Mpu TUNoBOMY Npoueci NMUTTA BUKOHYIOTb Nogadvy pos3nfaBfeHoro MeTany B 3asganeriob YTBOPeHY rvBapHy
MOPOXHWHY, fika BU3Ha4ae ¢opmMy Bianueka. OpgHak, KonvM MeTan 3aTBeppiBae, BiH gae ycagky, WO Npu3BoauTb A0
YTBOPEHHSA YCaAKOBUX PaKOBUWH, K, B CBOK Yepry, NMpu3BoAsTb A0 HENPUWHATHUX AedekTiB rotoBoro nutTd. Lia
npo6nema gobpe Bigoma B NMBaPHIN NPOMWUCIIOBOCTI i Ti BUPILLYIOTb 3@ SONOMOIOK BUKOPUCTaHHSA KUBWUIIbHUX BCTABOK
abo cToskiB, Aki BOyQoBYyOTb B (hopMy npoTsaroM Ti cTBopeHHsi. KoxHa XunBunbHa BCTaBka 3abesneqye OoAaTKOBUM
(3BMYaliHO 3aMKHeHNI) 06'eM abo NOPOXKHUHY, LLIO CNOSY4aETHCA 3 MOPOXHUHOK NUBAPHOI POPMU, TOMY PO3NaBneHui
MeTan TakoX HaaxoOWTb B XWBUNbHY BCTaBKy. MpoTArom 3aTBepdiBaHHA po3nniaBfeHui MeTan 3 XWBUMbHOT BCTaBKM
nepeTikae Hasag B MOPOXHWUHY chopMKU Ana KOMNeHcauil ycagkun nuTTa. Baxnueo, wob Mmetan B NOPOXKHWHI KMBUMBHOT
BCTaBKW 3anuvllaBcs po3nsiaBrieHMM OOBLUE, HiXK MeTan B NOPOXHWUHI popMM, TOMY KUBWUSbHI BCTABKN BUTOTOBNAKOTb
TakuM YMHOM, WOG BOHU Manu BUCOKY i3onsUiiHy 3gaTHICTb abo 3BM4YainHO Oynn 6 GinbLUo Mipot eK3oTEPMIYHUMU,
Tak Wob Npu KOHTAKTI 3 po3nnaBneHuM MeTanom 6yno 6 yTpumaHe goaaTkoBe TENMO AN 3aTPUMKKM 3aTBepaiBaHHS.

Micns 3aTBepaiBaHHsA | BuOaneHHs MaTepiany ¢opMu HebaxkaHWi 3anulLKOBUA MeTan BCepemnuHi KUBWMbHOT
BCTaBKM 3anullaeTbCcsl NpPUKpiNNeHuM Ao BignuMeBka i noBuHeH Oyt BupaneHuin. LWo6 nonerwntyn BuaaneHHs
3anULLIKOBOrO MeTany, NopoXHUHA XKUBUMbHOT BCTABKU MOXe BYxx4aTu o 1i ocHoBU (TOOTO, A0 TOro KiHUSA >KMBUNBHOT
BCTaBKW, SKUA € HAWBNUXKYMM OO NOPOXKHUHW POPMM), NPU LUbOMY TaKy KOHCTPYKLiO 3BMYaNHO HasnBaloTb NpUBYTKOM
TOHKOIO LLMIKO. Konm Ha 3anuwKoBMIn MeTarn BNfMBaTb 3a AOMOMOroO LWWBUAKOTO i CUINbHOTO yaapy, BiH BigQinaeTbcs
B ocnabneHomy Micui, sike byae 3HaxoguTuca nobnuay cgpopmu (Npouec, 3BMYariHO 3BaHUN “0bpyOyBaHHAM”). Takox
6axaHo, Wob6 cnig Ha NUTTi 6yB HEBENWKMM ANA MOXIIMBOCTI po3TallyBaHHSA XWBUMbHWX BCTABOK B TUX 30HaX NUTTSH, Ae
OOCTYN MOXe ByTU OBMEXEHUR CyMKHUMUK OeTanamMu.

XOY XKUBUMbHI BCTaBKM MOXyTb OyTW BCTAHOBIEHi 6e3nocepenHbo Ha NMOBEPXHIO NOPOXHUHWU NIMBAPHOI PopMU, iX
YacTo BUKOPUCTOBYIOTb CMiMbHO 3i CTPWXXHEM-NepemMuykolo. CTpukeHb-NepeMmyka 3Bu4anHo aBnse coboio guck 3
BOTHETPUBKOrO Matepiany (3BMYariHO MilaHUA CTpUXKEHb Ha CMOMsHIA 3B'A3Ui, abo KepaMidHWIiA CTpUXKeHb, abo
CTPUXEHb 3 MaTepiany XWBUIbHOT BCTABKWU) 3 OTBOPOM B MOrO LEHTPI, AKUIA BCTAHOBIMIOKTL MiXK NOPOXHUHOK hopMH i
XWBUNbHOK BCTaBKo. [liameTp OTBOpY, WO MpOXOoAUTb Yepes CTpUKeHb-NepeMnyKy 3adaioTb TakuMm, Wob BiH 6yB
MEHLUMM, HiXK AiamMeTp BHYTPILUHBO! NOPOXHUHW XXUBUMBHOT BCTABKM (Sika HEOBOB'A3KOBO NMOBMHHA OyTW 3BYXKYBaHO),
Tak Wwo obpybaHHsA BinbyBaeTbCs Bins CTPUMXKHA-NEpPeMUYKN NoBnnM3y hopmMum.

JlnBapHi ¢opMM 3BMYAHO CTBOPIOIOTH 3a OOMOMOrOK BUKOPUCTaHHA dopMyBarbHOI Mogeni, sika Bu3Hadae
NOPOXHUHY hopMu. Ha MomenbHin nnuTi B 3agaHMxX Micusx nepenbaqaloTb WTUPI 9K MICUS YCTAHOBKU KMBUIBHUX
BCTaBOK. K TinbKW HeobXiOHi BCTaBKM BCTAHOBMNEHI Ha MoAemnbHin nnuTi, dhopma Byae yTBopeHa 3a JONOMOrOK 3aCUMKK
dopMyBarbHOro nicky Ha MoAernbHy NIUTY i HABKOSIO >KMBUITBHUX BCTABOK, NMOKU XXUBMWITBHI BCTABKM He ByOyTb NOKpUTI.
dopma NOBMHHA MaTW [OCTATHIO MILHICTb, LWO6 NPOTUCTOATM €posil NPOTAroM fMTTS PO3NMaBfeHoro metany,
BUTPUMYBaATK pepocTaTU4HUIA  TUCK, WO Adie Ha ¢opMy, KONMM BOHA 3anoBHEHa, | NPOTUCTOSTU  cunam
PO3LUNPEHHSI/CTUCHEHHS, Konu BinOyBaeTbCs 3aTBepaiBaHHA MeTary.

dopmyBanbHi CyMilli MOXXHa BiOHECTU OO OBOX OCHOBHWX KaTeropin: 3 XiMi4HMM 3B'S3KOM (Ha OCHOBI OpraHivHux
abo HeopraHiYyHMX 3B'A3YOYMX PeYoBUH) abo 3i 3B'A3KOM 3a OOMOMOrOK MUHW. XiMIYHO cnony4eHi cdopmMyBarnbHi
3B'A3Yyl0Yi pe4OBMHU 3BUYAHO SBNAIOTE coboto camosaTBepaiBaloyi CUCTEMU, B SKUX 3B'A3YI0OYa PeYOBMHA i XiMiYHWIA
OTBepOpKYBay 3MilLyOTb 3 MICKOM, NpY LpOMY 3B'A3yloda pedoBMHA | OTBepaKyBay NOYMHATb HeramHo BCTynatu B
peakuito, ane ue BigbyBaeTbCA LOCUTbL MOBINMbHO, W06 3abe3neynT MOXIUBICTE OAEpPXKaHHS MEBHOI KOoHdirypauil
dopmMyBanbHOI CyMillli HaBKOMO MOAENbHOT NAWTU | noarnblly MOXIMBICTE [AOCTaTHLOrO 3aTBepdiBaHHA ansd
BMOANEHHS i NUTTS.

Y pasi hbopMyBaHHS 3i 3B'A3KOM 3a JOMNOMOIOKO IMMHW, BUKOPUCTOBYIOTL ITINHY | BOAY SIK 3B'A3YHOYY PEYOBUHY, sika
Moxe OyTu BuKopucTaHa B “cupomMy” abo HenpocCyLleHOMY CTaHi, i IKy 3BUYaiHO Ha3uBaloTb CUPOI0 POPMYBarbHO
cymiwwto. Mig gieto cun CTUCHEHHS He BigOyBaeTbca cama Mo cobi WBUAKUA NrMH abo ferke nepemilleHHss cupux
CYMilLeR, TOMY ANs YWiNbHEHHS CUpOi hopMyBanbHOI CyMilli HaBkono Mogeni i gna npuaaHHa ¢opMmi JocTaTHixX
MiYHICHUX BRacTMBocTel, npo Wo Oyrno pfeTanbHO CKasaHo paHille, NpUKNagalTb PiSHOMAaHITHI  NoeAHaHHs
CTPYLUYBaHHSA, BibpaLii, OGTUCHEHHSI | TpambyBaHHSI ANA CTBOPEHHSI (OOPM 3 PIBHOMIPHOK MILHICTIO MPU BUCOKIN
npoayKTUBHOCTI. PopMyBanbHy CyMill 3BUYANHO CTUCKAKOTb (YLWINBHIOWTL) Mig BWCOKMM TUCKOM, SIK MpaBuUno,
BUKOPWUCTOBYKOUM TigpaBnivyHUA noplueHb (NpoLec, 3BaHUi “TpambyBaHHAM”). Mpu NigBULLEHHI BMMOT, O CTOCYOTLCSH
CKNapgHOCTI NMTTS | NPOAYKTUBHOCTI, BMHMKAe HeobXigHicTb B dopmax, Binbli cTabinbHWMX BigHOCHO po3MipiB, i
NPOCTEXYETbCA TeHAEHLIA A0 3acTOCYBaHHSA BinbLU BUCOKOro TUCKY Npu TpambyBaHHi, WO MOXe Npu3BecTy A0 NOSIOMKU
XUBUNBHOT BCTaBKU i/abo CTPWKHA-NMepeMUYKim, AKLO BiH €, 0COBNMBO B TOMY BUMNaAKy, KONU CTpuKeHb-nepemMuyka abo
XWBUINbHa BCTaBKa 3HaxoAsaTbCA B 6e3nocepeqHbEOMY KOHTaKTi 3 MOAENBHOK NNUTOK nepen TpamOyBaHHAM.

BkasaHa Bue npobrnema Moxe OyTW YaCTKOBO YCyHeHa 3a [OOMOMOrO BUKOPWUCTaHHS MPYXUHHUX LUTMPIB.
XKuBunbHa BCTaBKa | BMKOPWCTOBYBAHUN 3a pPO3CYAOM BCTAHOBIIOBANbHWI CTPWKEHb (3@ CkNagoM i 3aranbHUMU
po3MipamMn NOZIGHUA CTPUXKHAM-NEpEMUYKaM) Chno4vaTKy 3HAXoOoATbCA Ha BiACTaHi Big MopenbHOl NnuTu i
nepemiwaTbes A0 Hel npyu TpambyBaHHi. [PYXUHHUA WTHUP | KMBUMbHA BCTaBKa MOXKYTb OYyTU CKOHCTPYWOBaHI Takum
YMHOM, WO nicnA TpamOyBaHHA KiHLUEeBe MNOMOXEeHHs1 BCTaBkM Oyde Take, WO BOHa He Oyge 3HaxoguTucs B
©e3nocepenHLOMY KOHTaKTI 3 MOLENBHO NAMTO, | MOXE 3HaxoasTbCs Ha BiACTaHi Bif NOBepxHi Mofeni, ska 3BM4aiHo
cTtaHoBUTE 5-25MM. Micue obpybyBaHHs YacTo HenepenbadyBaHe, OCKINIbKM BOHO 3aneuTb Big po3mipiB i npodinto
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OCHOBM MNPYXWHHUX LWITWPIB, i Le Npu3BOAMTb A0 OOAATKOBMX BUTPAT Ha OYMLLEHHs. |HWi npobnemu, noe'asaHi 3
NPYXUHHUMU LUTUPSMKU, PO3KPUTI B [eBponeicbkomy nateHTi EP-A-1184104]. PiweHHs, 3anponoHoBaHe B [naTeHTi
EP-A-1184104], nonsrae y BUKOHaHHI XXUBUSbHOI BCTABKN 3 ABOX YacTWH. [pn CTUCHEHHI B npoueci hopMyBaHHS ogHy
YacTuHy cdopMmn (BCTaBKM) BCYBaIOTb B iHLWY YacTuHy. OgHa 3 YacTuH hopMmn (BCTaBKM) 3a@BXOW 3HAXOOUTLCA B KOHTaKTI
3 MOZerbHOK NNUTOI | B LbOMY BUNaAKy He NoTpibHUA npyXuHHUIA wTup. OgHak € npobnemu, noB'a3aHi 3 BCYBHUM
npucTpoem 3arigHo 3 [nateHTom EP-A-1184104]. Hanpuknag, BHacnigok BCyBHOI Aii 06'eM XMBUMNBHOI BCTaBKKU nicns
POpMyBaHHSA 3MIHIOETLCA | 3aneXxuTb Big psay dakTopis, WO BKMO4YaTe B cebe TUCK ¢hopMyBanbHOT MallnHW,
reoMeTpito BiONIMBaHHS | BNacTUBOCTI chopMyBaribHOI CyMmilli. Taka HenepenbaqyBaHiCTb MOXKE HEraTUBHO NO3HAYUTMCS
Ha xapakTepucTuui nogadi. Kpim Toro, npuctpiii He igeanbHO MiOXOAWTbL B TUX BUNagkax, Konu MoTpiOHi BCTaBku 3
€K30TEepPMIYHUMU  BNacTMBOCTAMM. FKLWO BUKOPUCTOBYIOTb €K30TEepMiYHi BCTaBkM, ©GesnocepenHii KOHTaKT
€K30TepMiYHOro MaTepiany 3 NOBepXHel NUTTSA HebaxaHWh i MoXe Npu3BeCcTU A0 noraHoi o6pobkuM NoBepxHi,
NoKarnbHUX 3abpygHeHb NOBEPXHI NUTTA i HABITb A0 AeMEKTIB, 3yMOBIEHNX HAsSBHICTIO rasy Nig NOBEPXHELD.

Llle ogMH Heponik BCYBHOro MpUCTPOKO 3rigHO 3 [eBponeicbknm nateHTom EP-A-1184104] 3ymoBneHMn ByLLIKaMu
abo dnaHuamMmn, siki NOTPIOHI Ans 30epeXxeHHs MEPBMHHOMO NPOMIKKY MK ABOMa 4YacTMHamu copmu (BCTaBKM).
MpoTarom copMyBaHHSI Li HeBenuki BYLWKWM BignamyloTbcs (3abeaneudyodn 3a OOMNOMOMoK LbOro MOXIUBICTb
BUKOHaHHS BCYyBHOI Ail) i npocTo nagatoTe B hopMyBarnbHy cymiw. [MpoTsarom nesHoro nepiogy 4vacy Ui wmatku 6yayTb
BBeAeHi B chopMyBanbHy cymil. Mpobnema cToiTe 0COBNUBO rOCTPO, SKIO Li LWMAaTKW BUFOTOBSIEHI 3 €K30TEPMIYHOro
maTepiany. Bonora, o MicTUTbCA B (hopMyBasbHii CyMillli, NOTEHUINHO MOXe BCTyNaTh B peakuilo 3 eK30TEPMIYHUM
mMaTepianom (Hanpuknag, anioMiHiem), WO CTBOPHOE MNOTEHUiiHYy Hebeaneky BUMHUKHEHHS AedekTiB, 3YMOBIEHMX
HEBENUKUMU PO3pUBaMU.

3apgava AaHoro BUHaxody 3rigHO 3 MOro nepLivMM acneKTOM MOonsirae B CTBOPEHHI BAOCKOHANEHOro XMBUITBHOTO
enemMeHTa, AKMN Moxe BT BUKOPWUCTaHUI NpU BMKOHAHHI hopMyBaHHA Ana nutTa. 3okpema, 3agava AaHoro BUHaxony
3rigHO 3 AOro MepLUMM acnekToM Monsirae B CTBOPEHHI XXMBWUMBHOMO eneMeHTa, sikuii 3abeanedye ogHy abo Ginblue (a
NnepeBakHO BCi) 3 HACTYNHWX NepeBar:

(i) HeBenKMKy NrOLLY KOHTaKTY XWUBWUIbHOTO eneMeHTa (OTBOpY A0 BignvBKa);

(i) HeBenukMIA cnif (KOHTAKT 30BHILIHLOIO NPointo) Ha NOBEPXHI BiONIMBKA;

(iii) 3HWXeHY IMOBIpHICTE PYNHYBaHHS KMBUMBHOT BCTABKU Mig Qi€ BUCOKOTO TUCKY MPpU CTBOPEHHI hopmMu;

(iv) NpuiHaTHe 06pyOyBaHHS 3i 3HAYHUM 3HMKEHHAM BUMOT BiJHOCHO OYULLEHHS.

llle ogHa 3agada pgaHoro BUHaxody nonsirae B YCYHEHHi abo B 3MeHLeHHi ogHoro abo 6Ginble 3 Henonikis,
MOB'A3@HUX 3 BCYBHOIO XMBUIbHOK BCTABKOI, sika CKIafaeThCsl 3 ABOX YACTWH, PO3KPUTO B [€BpONercbkoMy naTeHTi
EP-A-1184104].

3apgava 3rigHo 3 ApYrMM acnekTom AaHOro BUHaxody nordrae B CTBOPEHHI anbTepHATUBHOI XUBWUIbHOI cCUCTEMU MO
BiHOLLUEHHIO [0 cUCTEeMU, 3anponoHOBaHoI B [eBponeiicbkoMy naTeHTi EP-A-1184104].

3ripHO 3 MepwWM acnekToM [OaHOro BUHaxody CTBOPEHWUWA XWUBWUMbHWIA eneMeHT, NPU3HadeHWi Ans Noro
BMKOPWUCTaHHA NpW NATTI MeTaniB, NpUYOMY XXUBWUITBHUIA €NleMeHT Mae NepLluni KiHelb AN YCTAHOBIEHHSI Ha NMBapHY
mMoZenb (NNnUTY), NPOTUMNEXKHUIA OPYIMIA KiHELb ANS 3aXOMKEHHS KMBWUMBHOI BCTABKW i KaHanm MiX nepwum i gpyrum
KIHUSMK, LLO YTBOPIOETHCA GIYHUMU CTIHKaMMK, NPU LbOMY XUBUMbHWUI €NeMeHT Nif Yac Woro BUKOPUCTaHHS Moxe 6yTu
6e3MNOBOPOTHO CTUCHYTMWI, WOG TakMM YMHOM 3MEHLUMTU BigCTaHb MK NepLwinM i ApyruM KiHLSMU.

Byne 3posymino, Wo Ha BenuYMHy CTUCHEHHs | Ha cuny, fka HeobxigHa Ans 3abeaneyeHHs CTUCHEHHs, Gynde
BNNMBaTK psaA akTopis, WO BKIOYaloTb B cebe MaTepian Ang BUrOTOBIIEHHS XXMBUMBHOTO efleMeHTa, a Takox hopmy i
TOBLYMHY Gi4HOT CTiHKM. PiBHOKO MipOo 3p03yMino, WO OKpeMi KMBWUSbHI eneMeHTn ByayTh CKOHCTPYMOBaHi BignoBigHO
Ao nepenbayyBaHOro 3aCcTOCyBaHHS, AOMYCTUMOrO TUCKY | BUMOT, WO CTOCYIOTHCA PO3MIpIB XUBUMNbHMUKA. XOY BUHaXIA,
0ocobnnBo BUMOHWIA Yy BUNagKy hopMyBarnbHUX CUCTEM 3i 3HAYHUM OG'EMOM, NPU3HAYEHWX ANsi BUCOKOrO TUCKY, BiH
TaKOX KOPUCHWUIA ONA BUKOPUCTaHHSA MPU HU3bKOMY TUCKY (NpW BignoBigHi KoHgirypauii), Hanpuknag, y pasi nMBapHuX
dopmM, Lo TpambyloTbCs BPYYHY.

MepeBaxxHo, WoO6 noyaTkoBa Mexa MILHOCTI Ha CTUCHeHHs (ToBTo cuna, HeobxigHa Ana NOYaTKOBOro CTUCHEHHS i
0e3noBopoTHOT Aedpopmalii XUBWUIBHOTO ernemMeHTa noHag npupodHy MPYXHICTb, SIKY BiH Mae B WOro He
BUKOPWUCTOBYBAHOMY i He CTUCIIOMY CTaHi) ckrnagana He Oinbwe 5000H, a 6inbw nepeBaxHo, Wo6 BOHa He
nepesunwysana 3000H. AKWo no4aTkoBa MeXa MiLJHOCTi HAa CTUCHEHHS! BEbMW BUCOKA, TO (DOPMYBaNbHUN TUCK MOXe
BMKIMKATN MOLLKOOXKEHHS >KUBWITbHOI BCTaBKU Mepen MOYaTKOBUM CTMCHEHHAM. [NepeBaxHo, Wo6 nodaTkoBa Mexa
MILHOCTi Ha CTUCHEHHA CTaHoBMMa LWoHarMeHwe 500H. AKWwo mexa MILHOCTI Ha CTUCHEHHS BenbMW HU3bKa, TO
CTUCHEHHSI enemMeHTa Moxe OyTW nodaTe HeHaBMUCHO, Hanmpuknad, SIKWO Bernuka KirbKiCTb eneMeHTiB ykrnageHa B
wrabenb ans 36epiraHHA abo Npu TPaHCNOPTYBaHHI.

YKVBWUMBbHUI eneMeHT 3rigHO 3 4aHUM BMHAxXo4oM MOXHa po3rnsafaThl K CTpUXKEHb-NepeMUYKy, OCKINbKA Liel TepMiH
HaneXHNUM YMHOM onucye AesiKi pyHKUil enemMeHTa npu Noro BMKOPUCTaHHI. CTpWXKHI-NnepemMuykn TpaguuiitHo MicTaTb
hopMyBarnbHy CyMill, 3B'A3aHy cMook, abo X BMKOHYIOTb 3 KepamidHoro marepiany, abo BoHW SBRAKTb coGoto
CTPWKHI 3 Takoro X MaTepiany, WO i MaTepian XWBUMbHWX BCTaBOK. OAHAK >KUBWUMbHUA eNeMeHT 3rigHO 3 AaHuM
BUHaxXoOOM MoOXe OyTW BUIOTOBMEHMIA 3 iHWWUX PI3HUX NPURHATHUX MaTepianis. Y pasi NeBHWMX KOHdirypauin moxe
BUSIBUTMCSA BiNnbll MPUAHATHUM BBaXaTu XUBUIbHUA €NeMeHT XMBUITbHOKO FOPrOBUHOLD.

BukopuctoByBaHWi TYT TEPMIH “CTUCKYBaHWIA® 3aCTOCOBAHUIN B MOro HaWbBINbLU LIMPOKOMY 3HAYEHHI i Npu3HaYeHnin
TiNbKU ONS 3a3Ha4YEeHHA TOro, Lo AOBXWUHA XUBMWITBHOTO ereMeHTa MidK Moro neplivm i ApyrumM KiHUaMu 6yae MeHlle
NiCns CTUCHEHHS, Hixk Nnepen CTUCHEHHSIM. CTUCHEHHS! 6e3NoBOPOTHO, TOBTO BaxkNNBO, WO6 Nicns NpunNUHEHHs ail cunu,
LLO BMKIMKAE CTUCHEHHS, XKMBWUIMbHUIA €MeMeHT He NoBepTaBcs 4O CBOE| NepBUHHOI popMMu.

CTUCHeHHsT Moxe OyTu 3abesnedeHe 3a ponomorow pedopmauil HEeKpUXKoro MaTepiany, Takoro sk MeTan
(Hanpwknag, cTani, anomiHito, anoMiHieBux cnnaeiB, natyHi i T.4.), abo nnactuky. Y nepwomy BapiaHTi
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KOHCTPYKLii Bi4HY CTiHKY XUBWIbHOMO enemMeHTa BMKOHYKTb 3 ofHMM abo Oinblie ocnabneHnmmn micuamu, ki
npuaHadeHi gna pecopmadii (abo HaBiTb 3pidy) nig Aiewo 3agaHoro HaBaHTaKeHHsi (MoB'A3aHoro 3 MiLHICTIO Ha
CTUCHEHHS).

BiyHa cTiHka Moxe OyTu BMKOHaHa LoHaWMeHLLe 3 OHIEI 30HOI0, WO Mae 3MeHLLEHY TOBLUWHY, fka AedopMYyeTbCs
nig pieto 3agaHoro HaBaHTaXeHHs. Fk BapiaHT, abo Ha AONOBHEHHs A0 BkasaHoro, 6iuHa cTiHka Moxe mMaTu oguH abo
Oinblue 3namiB, BUrMHIB, cknagok abo KOHTYpIB iHWOro BuAy, AKi npusoaATe Ao aedopmadii 6i4HOI CTiHKM nig gieto
3a[aHoro HaBaHTaXeHHs (BignoBigHOT MeXi MiLLHOCTi Ha CTUCHEHHS).

Y OpyroMy BapiaHTi KOHCTPYKLil KaHamn BUKOHYIOTb Y BUMMAAI YCIYEHOro KoHyca i 0OMexytoTb BiYHOW CTiHKOW, WO
Mae LLoHaNMeHLIe OfHY KPYroBy KaHaBKy. Taka LloHalMeHLle ofHa KaHaBKa MOXe 3HaxoguTWCA Ha BHYTPIWHiA abo
(nepeBaXHO) Ha 30BHiWHIA MNoBepxHi Oi4HOI CTiHKM i Npu BUKOpUCTaHHI 3abesnedye Miclue ocnabneHHsi, ske
nepenbaqyBaHUM YMHOM 3a3Hae gedpopmalii abo 3pisy npu NpuknagaHHi HaBaHTaXeHHs (BignoBigHOT Mexi MiLHOCTI Ha
CTUCHEHHS).

Y ocobnnBo nepeBakHOMY BapiaHTi KOHCTPYKLUIT KMBUMBHUA €neMeHT Mae CTyniH4acTy Oi4Hy CTiHKY, sika MICTUTb
nepwy rpyny 30oH B c¢opMmi Kineub (siki HeoBoB'S3koBO MOBUHHI OyTW nnockumun) 3i 36inbliyBaHUM OiaMeTpoM,
B3@EMO3B'A3aHNX | BUKOHAHUX SIK OOHE Line 3 Apyrow rpynok 3oH 6i4HoI cTiHkK. MNepeBaxHo, Wwob 30HU GiYHOT CTiHKK
Manu akTU4HO PIBHOMIPHY TOBLUMHY, Tak LWO6 AiamMeTp KaHamny XWBUMbHOrO ernemeHTa 36iMblUyBaBCA Big nepLloro
KiHUA [0 Woro apyroro KiHua. 3BUYalHO mpyry rpyny 30H Oi4HOI CTiHKM BUKOHYIOTL KinbuenogibHumm (To6To,
napanenbHUMK OCi KaHary), XOd BOHW MOXYTb OyTW BUKOHaHi y BUMMs4i ycideHoro koHyca (To6To, HaxuneHmmMm o oci
kaHany). ObuaBi rpynun 3oH GIYHOT CTIHKM MOXYTb MaTu Hekpyrny dopmy (Hanpuknag, oBanbHy, KBagpaTHY, NPSMOKYTHY
abo sipkonogibHy).

XapakTep CTUCHEHHS XXUBUIBHOMO enemMeHTa Moxe OyTu 3MiHEHUI 3a JOMOMOrO0 PeryriioBaHHs AiaMeTpa KOXHOI
30HWU CTiHKW. Y OOHOMY 3 BapiaHTiB KOHCTPYKLii BCi 30HM 3 Mepluoi rpynu 30H OGi4HOI CTIHKM MalTb OOHY i Ty X
OOBXMWHY, i BCi 30HW 3 ApYyroi rpynu 30H GiYHOI CTIHKM TakoX MarTb OAHY i TY XX OOBXMHY (sika Moxe OyTu Takowo X,
O i OOBXWHA 30H nepLloi rpynu, abo BigpisHAeTbea Big Hel). OOHak, B NepeBaxXHOMY BapiaHTi KOHCTPYKUIT, AOBXMUHA
30H NepLoi rpynn 30H BiYHOI CTIHKM 3MIHIOETBCSA, NPU LUbOMY 30HW CTiHKM B HanpsiMi 4O APYroro KiHUS >KMBUIbHOMO
efeMeHTa AOBLUE, HidK 30HM BIYHOT CTiHKM B HanpsiMi 4O NEPLUOro KiHUS KUBWUIbHOTO erneMeHTa.

YKNBWNbHWIA enemMeHT Moxe OyTW YyTBOPEHWIA 3a AOMOMOIOK OFHOIO KiNbLsA MiXK Napok 30H BiYHOT CTiHKM 3 gpyrol
rpynu. OfHaK XXUBUNbHWUIA eneMeHT MoXe MaTu O LecTu abo Ginblue 30H KOXHOT 3 nepLluoi i gpyroi rpyn 30H GidHOT
CTiHKW.

[MepeBaxHo, WO6 KyT, YTBOPEHUI MiX BiCClO KaHany i nepwmmmn 3oHamu Gi4HOI CTiHkK (ocobnmneo Togdi, Konu Apyri
30HM BiYHOT CTiHKW napanenbHi oci kaHany), cknagas npubnuaHo Big 55° go 90°, a Ginbll nepeBakHo, Wo6 BiH cknagas
npnbnunaHo Big 70° no 90¢. MepeBaxHo, Wob TOBLYMHA 30H Gi4HOT CTiHKM cknagana npubnunsHo Big 4% [0 24%, Ginblw
nepeBaxkHO NpubnnaHo Big 6% 0o 20%, a we 6inbw nepeBaxHoO NpubnmaHo Big 8% Ao 16% BiacTaHi Mixk BHYTPILWHIM i
30BHILLHIM AiaMmeTpamMmn nepLlinx 30H Gi4HOT CTiHKK (TOGTO, KinbLeEBOT TOBLMHK Y pasi NOCKUX Kinewp (nosckis).

MepeBaxHo, WOo6 BigcTaHb MidK BHYTPILWHIM i 30BHILLHIM AiaMeTpamy nepLuoi rpynu 30oH Gi4HOI CTiHKM cknagana Big
4vmm o 10mm, a Ginbl nepeBaxHo, Wo6 BoHa cknagana Big 5mMm o 7,5mm. MNepeBaxkHo, Wo6 ToBLMHA 30H BiYHOT
cTiHkM cknagana Big 0,4mm go 1,5mm, a 6inbl nepesaxHo Big 0,5MM 8o 1,2mMMm.

3aranom, koxxHa 3 Gi4HMX CTIHOK B Mexax nepLuoi i gpyroi rpyn Oyae napanenbHa, Tak Lo OnucaHa BUlle KyToBa
3anexHicTb 3acToCoBHa [0 BCiX 30H 6i4HOT CTiHkM. OgHak uel BuMnagok Heobos'sskoBui | ogHa (abo Binblue) i3 30H
Oi4HOI CTiHKM MOXe OyTW HaxuneHa OO OCi KaHany Mg iHWWM KyTOM, HiX iHWIi 30HW 3 Tiel X rpynu, ocobnueo Togi,
KON 30Ha Bi4HOT CTIHKM YTBOPOE NEPLUMIA KiHELb (OCHOBY) XUBWIbHOIO erneMeHTa.

Y 3BUYaiHOMY BapiaHTi KOHCTPYKUii MK >KMBUMBHUM erleMeHTOM i nuTTamM Oyae yTBOPEHWN TiNbKU KPOMKOBWI
KOHTaKT, NMpu LUbOMY NEpLUMiA KiHelb (OCHOBA) KUBWUMBLHOIO eneMeHTa Oyae BU3HaYeHUn 30HOK GiYHOT CTiHKM nepLuol
abo gpyroi rpynu, sika He nepneHaMKynapHa A0 oci kaHany. 3 HaBedeHoro Bulle o6roBopeHHs Gyde 3po3yMino, Lo
TaKui NPUCTPIN NepeBaXHMI BiGHOCHO AOBEAEHHS 4O MiHIMyMY Crigly i NAOLW,i KOHTaKTY KMBUIIBHOMO enemMeHTa. Y Takux
BapiaHTax KOHCTPYKUii 30Ha Oi4HOI CTiHKWM, sika BM3Ha4a€e NepLUNi KiHeLb KUBWIIbHOTO efleMeHTa, MOXe MaTu iHLWy
OOBXMWHY i/ab0o opieHTauilo No BiAHOWEHHI A0 iHWKUX 30H GiMHOI CTiHKM i€l rpynu. Hanpuknag, 3oHa Gi4HOT CTiHKMK,
O BU3HaYae OCHOBY, Moxe OyTW HaxuneHa Oo oci kaHany nig kytom Big 5° go 30°, a nepesBaxHa Big 5° go 15°.
MepeBaxkHO, WOG BiNbHUA Kpal 30HM OIYHOI CTiHKM, WO BU3HaAYaEe MeEpLIMA KiHELb XMBUIIBHOMO €rieMeHTa, MaB
HanpaBreHWii BCcepeanHy KinbueBuin cdpnaHeub abo 6ypTuk.

3BMYaiiHO, 30Ha Gi4HOI CTiHKWM MepLlol rpynn YTBOPKE OPYrMI KiHELUb XMBWIBHOMO efnemMeHTa, Npu LbOoMy 30Ha
Oi4HOI CTIHKM NepeBakHO NepneHAuKynspHa oci kaHany. Takuin npucTpiin 3abeanedvye NPURHATHY NOBEPXHKO AOnNs
MOHTaXYy >XMBWIbHOT BCTaBKU NpW i BUKOPUCTAHHI.

3 HaBefeHoro BULLe OBroBOPeHHs 3pO3yMiro, LU0 XUBUMbHUIA eNeMeHT NpU3HaYeHnid Ans BUKOPUCTAHHSA CinbHO 3
XVWBUMNBHOK BCTABKOW. TakMM YMHOM, 3rigHO 3 APYIMM acneKkToM, Y BUHaxXOAi CTBOpeHa XMBUMbHa cucTeMa Ans NUTTa
MeTaniB, WO MICTUTb XXUBUSTbHWUIA eleMEHT 3rigHO 3 NepLUMM acneKToM i MPUKPINMeHy A0 HbOTO XKUBMWITbHY BCTaBKY.

Bug XMBUNBbHOT BCTABKM HE Ma€ KOHKPETHUX OOMeXeHb, NpW LpOMY BOHa Moxe OyTW, Hanpuknag, i3oniow4oro,
ek3oTepMiyHolo abo Moxe noedHyBaTu obuaBi 3 UMX BNacTMBOCTEN; ogHi 3 Takux BCTaBOK, Hanpuknag, npogae
koMnaHisi Foseco 3 ToBapHum 3Hakom KALMIN, FEEDEX a6o KALMINEX. >XvBunbHa BCTaBka 3BU4aNHO NpuKpinreHa
[0 XMBUNBHOTO enemeHTa 3a JOMOMOrOI0 KIevKoi pe4oBMHM, ane Takox Moxe 6yTu BCTaHOBIEHa Mo LWinbHiN nocapLj,
abo Mae MydTy, BichopMOBaHy HABKOSO YaCTUHW XXMBUMBHOTO erleMeHTa.

BapiaHTn 34iMCHEHHs1 KOHCTpYKLii 3rigHO 3 BMHaxogoMm gani OyayTb onucaHi nuwe 3a SOMNoMOrow npuknagy 3
NOCUNaHHAMW Ha NpUKnageHi dirypu, Ha aKux:

Ha Qirypax 1 i 2 npeacraeneHi BignoBigHo Gi4HWMIA BUMMAL | BUMMSL 3BEPXY NEPLUOro XKUBWIbHOIO enemMeHTa 3rigHo
3 JaHUM BUHaxXoQoM.
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Ha ®irypax 3 i 4 npencrasneHi XMBUMbHWUIA eneMeHT 3rigHo 3 dirypoto 1 i XMBWUMbHa BCTaBKa, BCTAHOBMEHi Ha
NPYXMHHOMY LUITUPI, BiNOBIgHO Ao i nicns TpamOyBaHHS;

Ha ®irypi 3A npeacTaBneHnii NONepeYHNiA nepepia YacTuHK Byana 3rigHo 3 Pirypoto 3;

Ha Qirypax 5 i 6 npencraBneHi XUBUMbHWMIA eneMeHT 3rigHo 3 Pirypoto 1 i KMBWUNbHa BCTaBKa, BCTAHOBMEHI Ha
hikcoBaHOMY LITKPI, BIANOBIAHO A0 i nicna TpambyBaHHS;

Ha dirypax 7 i 8 BignoBigHO npeacTaeneHi GiYHMIN BUMNAL | BUMMSA 3BEPXY APYroro XXUBUIbHOMO enemMeHTa 3rigHo
3 aHNUM BUHAxXo[om;

Ha @irypax 7A i 7B npenctaBreHi nonepedHi nepepisav YacTUHW KMBWIBbHOrO enemeHTa 3rigHo 3 dirypoto 7,
BCTAHOBJIEHOrO BigNOBIOHO HA CTaHO4APTHOMY LUTUPI i HA8 MOANMIKOBAHOMY LUTUPI;

Ha dirypax 9 i 10 npencrtaeneHi BigNoBiAHO Gi4HWA BWMNAL | BUIMAL 3BEPXY TPETLOrO XMUBWUIBHOMO enemeHTa
3rigHoO 3 AaHWM BUHAXOOOM;

Ha ®irypi 11 npencTtaBneHnin Gi4HWUIA BUNSA YETBEPTOrO KUBUIBHOIO EMNeMeHTa 3rigHO 3 AaHUM BUHaXOOOM;

Ha @irypax 12 i 13 npeacrtaBneHi nonepeyHi nepepiav N'AToro XMBWUILHOIO enemMeHTa 3rigHO 3 AaHUM BMHaxo4oM
BiANoOBiAHO A0 i NicNs CTUCHEHHS;

Ha dirypax 14 i 15 npepcraBneHi cxemaTUYHi NonepeYHi nepepisn XUBUMBHOTO BY3na, SIKMW BKo4vae B cebe
LUOCTUI XUBUIBHUIA €NleMeHT 3riAHO 3 4aHUM BUHaXO4OM, BiANOBIigHO A0 i NiCNsA CTUCHEHHS;

Ha ®irypi 16 npeacraBneHnin 6i4HNIA BUMSAL CHOMOTO XXUBMWITBHOMO €MEMEHTA 3rigHO 3 4aHUM BUHAXOAOM;

Ha ®irypax 17 i 18 npencTtaBneHi BUrMagM B NonepeyHoMy nepepisi }KMBUMbHOI BCTaBku B 300pLji, Sika BKOYaE B
cebe BOCbMUWI BapiaHT KOHCTPYKLi >KMBUMBHOMO enemMeHTa 3rigHo 3 AaHWM BUHaXo[oM;

Ha Dirypi 19 npeacTtaBneHnin rpadik 3aneXHOCTi CTUCHEHHS Bif NPUKNaOeHo! CUn Ans CTPUKHA-NEPEMUYKN 3rigHO
3 Qirypoto 7;

Ha Pirypi 20 npencraeneHa rictorpama, sika AeMOHCTPYE OaHi CTUCHEHHS ONA rpynu CTPUXKHIB-NEepeMnYoK 3rigHo 3
AaHUM BUHaXoOoM;

Ha Dirypi 21 npeacTaBneHuii rpadik 3aneXXHOCTi CTUCHEHHA Big CUIW ONS TPYNU CTPUXKHIB-NEPEMUYOK TaKoro Tuny,
AKUIA NoKasaHui Ha Dirypi 7, 3 pi3HO TOBLUMHOK BiYHOT CTiHKWK;

Ha dirypax 22 i 23 npeacTaBneHUn XXMBUMBHUIA eneMeHT 3rigHo 3 dirypoto 1 i KMBUNbHa BCTaBKa, BigMiHHA Bif
BCTaBKM, sika NokasaHa Ha dirypax 5 i 6, BCTaHOBMEHi HAa HEpPYXOMOMY LUTWPI, BignosigHo 4o i nicna TpambyBaHHS.

Ak nokasaHo Ha Pirypax 1 i 2, XUBUMbHWUI eneMeHT y BUMSAI CTpUXKHA-nepemndkn 10 mae OidHy CTiHKy 12,
3aranom, y BMMSAAi yCiYeHoro KoHyca, yTBOPeHy 3a LOMNOMOrol NMpecyBaHHA CTanbHOro Nucta. BHYTPIWHA noBepxHA
Oi4HOl CTiHKK 12 yTBOpPIOE KaHan 14, SKM NPOXOAUTL Yepes CTpUKeHb-nepemnyky 10 Big roro neplioro KiHua (ocHoBwM)
16 go gpyroro KiHus (BepxHboi YacTuHM) 18, npu UboMy KaHan 14 mae MeHwWwuin giametp 6ina neplioro KiHus 16, Hix
6ina gpyroro kiHua 18. BidHa cTiHka 12 Mae cTyniH4acTy KoHdirypauitlo i MiCTUTb rpynn neplumx i gpyrmx 3oH 12a,
12b Gi4HOI CTiHKM, Wo dYeprytoTbea. BidHy CTiHKY 12 MOXHa posrnsgaTu ak (nepwy) rpyny BigganeHux oavH Big
ofHoro nosickie abo kineup 12a (e ciM Takux), Npy LUbOMY KOXHMWIA MOACOK 12a Mae BHYTPIWHIA giameTp, BignoBigHWRA
30BHIWHEOMY fiiaMeTpy nonepenHLoro nosicka, a CyMiXkHi nosickn 12a B3a€MO3B'A3aHi 3@ JOMOMOroK KinbLeBOi 30HM
apyroi rpynn 12b 30H Gi4HOI CTiHKM (€ wWicTb Takmx). 3oHM 12a, 12b 6i4HOI CTiHKM Ginbll 3py4HO onucyBaTW Mo
BiQHOLLIEHHIO A0 MOAOBXKHBOI OCi kaHany 14, ockinbku neplla rpyna 3oH 12a Gi4HOI CTiHKM siBNsie coboto pagianbHi
(nokasaHi ropu3oHTanNbHUMKU) 30HW, a Aapyra rpyna 30H 12b 6Gi4HOI CTiHKM aBnsie cobok ocboBi (MoKasaHi
BEpPTUKaNbHUMKM) 30HW. KyT o MiX Bicclo kaHany i nepwunmmn 3oHamu 12a Gi4HOI CTiHKM (B LUbOMY BUMaZKy Takoxk KyT
MK CYMIBKHUMW napamy 30H Gi4HOT CTiHKM) cTaHoBMTb 90°. PagianbHi 30HM 12a Gi4HOT CTiHKM YTBOPKOWOTEL OCHOBY 16 i
BEPXHIO YacTuHy 18 cTpukHs-nepemunykn 10. Y nokasaHoMy BapiaHTi KOHCTPYKUii BCi 0CbOBi 30HW 12b Gi4HOI CTiHKM
MaloTb OfHY i TY X BUCOTY (BiACTaHb Bif BHYTPILWHBOrO AiaMeTpa A0 30BHILLHLOrO AiaMeTpa), B TOW Yac SK ABi HUXKHI
pagianbHi 30HM 12a Gi4HOT CTIHKM MaloTb 3MEHLUEHY TOBLUMUHY Kinbusa (pagianbHa BigcTaHb MixK BHYTPILUHIM i 30BHILLHIM
niameTpamu). 3O0BHIWLHIA AgiaMeTp pagianbHOi 30HM  OiYHOI  CTiHKM, £AKa BU3Ha4Yae BEpPXHW 4YacTuHy 18
CTPWXKHS-Nepemnykn 10, BMOMpaOTb BIiAMOBIAHO O PO3MIpiB KMBWUMBHOI BCTaBKW, OO SIKOI BOHA NOBWHHA OyTun
npukpinneHa (wo 6yne onucaHo Hux4e). OiameTp kaHany 14 6ins neploro kiHUs 16 cTpukHs-nepemnykn 10 3agatoTb
TakuM YMHOM, Wob6 3abeaneunT nocanky KoB3aHHS Ha (hiKCOBaHWUI LUITUP.

Ak nokasaHo Ha Pirypi 3, cTpukeHb-nepemuydky 10 3rigHo 3 Pirypoto 1 KpinnsATe 3a JONOMOIOK KNeto4ol pe4oBUHK
00 >KMBUNbHOI BcTaBkn 20, nNpyv UbOMY BY305f 3i CTPUXKHA-NEPEMUYKWU/KUBWUIIBEHOT BCTaBKW BCTAHOBIIOKOTL Ha
NPYXMHHOMY LUTKPI 22, NpUKpinieHoMy A0 MogenbHoi nnutu 24. PapianbHa 3oHa 12a 6i4HOT CTiHKK, ska dhopMye
ocHoBy 16 cTpwxHs-nepemunykn 10, nocamkeHa Ha mogenbHy nnuty 24 (Pirypa 3A). B moaudikauii (He nokasaHa)
BEPXHS YacTuHa 18 cTpukHsA-nepemuydkn 10 3abeaneveHa rpynok KpisHUX OTBOpPIB (Hanpuknag, WicTbMa piBHOMIPHO
BigJaneHnMM ofvH Big OOQHOro Kpyrnmmu otBopamu). CTpukeHb-nepemmnyky 10 KpinnaTe A0 XuBWUNbHOT BeTaBkn 20 3a
AOMOMOIO0 BUKOPUCTaHHS KIelo4ol pevyoBUHKU (Hanpuknag, Knew4ol peydoBMHM B CTaHi rapsvoro posnnasy), Lo
HaHocuTbCA MiX ABOMa yacTuHamu. Konu npuknapatoTb TUCK, krnetoda pedoBuHa Oyde YacTKoBO BuAaBMeHa Yepes
oTBOpM i 3aTBepaiBae. Lis 3aTBepaina knetova peqoBrMHA CNYXWUTb K repMeTuk Ana Ginblw HaginHoro yTpuMyBaHHs
CNiNbHO OQHOTO 3 O4HMM CTpWXKHA-Nnepemuykn 10 i xnBuneHoOT BcTasku 20.

[Mpn BMKOPUCTaHHI XXUBWUSbHY BCTaBKY B 300pLi NOKpUBaTb popMyBanbHUM MiCKOM (MICOK Takoxk 3axoauTb B 06'eM
HaBKOSO CTpWKHS-Nepemuykn 10 nig kmBunbHo BCTaBkow 20) i MogenbHy nnnTy 24 “TpambyoTh”, WoO TakumM YMHOM
CTUCHYTU cpopMyBanbHWIA NiCOK. CUIN CTUCHEHHS CNPUYUHSAIOTL NepeMilieHHa BcTaBky 20 BHU3 A0 MOZynbHOT NAnMTK
24. Cvnn 6yayTb 4YacTKOBO MOMMHEH! WTUpeM 22 i YacTkoBo Aedopmalieto abo ocigaHHAM CTpUXKHS-nepemnykn 10,
AKUA ePeKTUBHO A€ Ik 30Ha OMyCKaHHSA XMBWMbHOI BCTaBku 20. Y TOW e caMmuil Yac chopmMmyBanbHe CepedoBULLle
(nicok), 3axonneHe nig AedopMiBHUM CTpUXHEM-Nepemmuykolo 10, Takox NOCTYNOBO YLINBHIOKTE ANA HagaHHA hopMi
HeoOXigHOT TBeppocTi i 3abesneyeHHss oOpobKM NOBepXHi Nig CTpukHeM-nepemuykoto 10 (us BigMITHa o3Haka €
3aranbHOK ANA BCiX BapiaHTiB KOHCTPYKLII, B SIKWX KOHdirypauisa >XUBUMBHOMO enemMeHTa, WO 3BYXXYETbCSH OOHU3Y
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3abesnevye MOXIMBICTb 3axonsieHHsi hopMyBasibHOro nicky 6eanocepeqHbO HMKYe KMBUNbHOI BCTaBku). Kpim Toro,
YWINBHEHHS MICKY TaKOX CNpusie NOIMUHAaHHIO OesKMX yaapHuxX BnnueiB. byge 3posymino, wWo ockinbkn ocHoBa 16
CTPWKHSI-NepemMmnykn 10 yTBOPIOE camy BY3bKY 30HY, fKka CMONyYaeTbCs 3 NOPOXHUHOW hOpMU, BiOCYTHA BUMOra, Lo
XuBWbHa BcTaBka 20 Mana NOPOXHWHY, siKa 3BYXKyeTbCsl, abo BiyHi CTiHKK, WO HagMipHO 3BYXYOTbCSH, siki Mornn ©
3HM3UTK T MiyHicTb. CuTyauis nicna TpambyBaHHsi nokasaHa Ha Pirypi 4. JINTTS BUKOHYHOTb Micns BuOaneHHs
MofenbHOI NnUTK 24 i wrtnpsa 22.

MepeBaxkHO, WOO XMBUMBHUIA €nNeMeHT 3rigHO 3 AaHUM BUHAaxoAOM He 3anexaB Bif BMKOPWUCTAHHSI MPYXUHHOMO
wTups. Ha ®irypax 5 i 6 npencraBneHuin CTpukeHb-nepemudka 10, NpuKpinneHWn [0 XUBWIbHOI BcTaBku 20a,
BCT@HOBMEHOI Ha HepyxoMomy LWTupi 26. Ockinbkn npu TpambyBaHHi (Pirypa 6) BcTaBka 20a nepemillaeTbecs BHU3, a
WTKp 26 Hepyxomuin, BcTaBka 20a BUKOHaHa 3 kaHaroM 28, BcepenynHy sIKoro 3axoguTb WTup 26. Ak nokasaHo, kaHan
28 NpoxXoAnTb Yepes BEPXHIO NoBepxHo BcTaBky 20a, Xo4 3p0o3yMino, WO B iHWMX BapiaHTax KOHCTPYKLUIi (He nokasaHi)
BCTaBKa MOxe OyTW BUKOHaHa 3 MMyXUM KaHarnom (TobTo, kaHan NpoxoauTb Yepe3 BEPXHIO OINAHKY XKUBUITbHUKA TiNbKA
YaCTKOBO, TaK L0 NOPOXHWHA BCTABKM ANA HAAXOMKEHHA Oyne 3akpuTolo). B iHWwomy BapiaHTi (NokasaHui Ha Pirypi 22)
IMYXWMIA OTBIp BMKOPUCTOBYIOTb CRINbHO 3 (DiKCOBAHUM LUTUPEM, NPW LibOMY BCT@BKY KOHCTPYHOIOTb TakuM YMHOM, LLOG
npu TpamOyBaHHI WUTUP NPOLINBAB BEPXHIO YaCTUHY XXUBMMbHOT BCTABKWU TaK, K nokasaHo Ha dirypi 23 [i onucaHo B
ny6nikayii HimewunHn DE 19503456], cTBOplOOYM 33 OOMNOMOMOK LbOro BEHTUNALIMHWMIA OTBip Ans rasis cdopmu, K
Tinbku Oyae BuganeHuin Wwtmp.

Ak nokasaHo Ha Pirypax 7 i 8, cTpuxeHb-nepemuyka 30 BiOpPI3HAETLCA BiO CTPWKHA-NEPEMUYKM, NOKa3aHoro
®irypi 1, TuM, Wo 3oHa 32 Bi4HOI CTiHKKM, Sika YTBOPKE OCHOBY CTpWXHA-Nnepemudkn 30, opieHTOBaHa B OCbOBOMY
Hanpsmi i 11 giameTp dhakTMyHO Bignosinae aiameTpy WTnpa 22, 26. Lia 3oHa 32 TakoX NpofoBKeHa Takum YMHOM, o6
BOHa Marna Oinbluy BUCOTY, HiX iHWI oCboBi 30HM 12b Gi4HOT CTiHKM, Ana 3abe3anedeHHs geskol rMUbMHKN yLinbHEHOTo
nicKy Huxk4e CTpukHs-nepemmnykn 30. Kpim Toro, BiNbHUIA Kpailn oCcboBOi 30HM 32 GiYHOI CTiHKK, sika YTBOPKE OCHOBY,
Ma€e OpiEHTOBAHUI BCepenuHy KinbueBuin dnaHeupb 32a, AKMA NpyW BUKOPWUCTaHHI Oyae nocamgkeHwWi Ha MopenbHy
NANUTY, | AKUIA 3MILHIOE HUXKHIW Kpal KaHany i 36inbluye Nnowy KOHTaKkTy 3 MOAENbHOK MAMTOK 24 (rapaHTykouu, Lo
OCHOBa CTpWxkHsi-nepemunykn 30 He Oyoe cKoWeHa NpW CTUCHEHHI), a Takox 3abesnedye nNeBHY BUIMKY B LUMALI
XWBUNbHWKA ANsi CNpusiHHS obpybyBaHHIo | rapaHTye, Wo obpybyBaHHa Oyde BUKOHaHe NoOGNM3y NOBeEpXHi NuTTH.
KinbueBuin cnaHeub Takox 3abesnedye TOWMHE YCTAHOBMEHHS Ha LUTUP 3 MOXIIMBICTIO BINBHOMO SOMPTY MK HUM i
OCbOBOK 30HOK 32 6idHOI CTiHkK. Lle 6inbl 4iTko nokasaHo Ha irypi 7A, Ha skl MOXHa 6adnTh, WO € Tinbku
KPOMKOBWI KOHTAKT MiXX MOAENBHOK NAMTOK 24 | CTpuKHEM-Nepemuykoro 30, SKMn fo3BONsSE AOBECTU A0 MiHIMyMy cnig
XUBWIBHOTO enemMeHTa. |HWi ocboBi | pagianbHi 3oHM 12a, 12b 6i4HOT CTIHKM MakoTb OfHiI i Ti XK AOBXWUHY | BUCOTY.

Micue obpybyBaHHS 3HaxoAMTbCA HaCTiMbkM 6nMM3bko A0 NUTOro  BUPODY, WO MpU NEBHUX Hag3BUYaMHMX
o6CcTaBrHaxX MOXe BUSBUTWUCA MOXIIMBUM BiANamMyBaHHS CTPUKHSI-MEPeMUYKM B HanpsiMi 40 NoBepxHi Bupoby. MMpu
LboMY, Ik nokasaHo Ha Pirypi 7B, moxe BUSBMTUCA BaxkaHNM 3abeaneveHHs kopoTkoro (NpubnuaHo 1mm) Buctyny 36
6ina ocHoBM WTKPS (chikcoBaHOro abo NPYXMHHOIMO), HA AKUA BCTAHOBIIOKTL CTpukeHb-nepemuydky 30. Lle 3BnuyaliHo
AocsAralTb 3a AONOMOrol hopMyBaHHsi MoAemnbHOT NNUTU 24 3 NPURHATHO NiABEOEHOK 30HO, Ha SIKY BCTAHOBIIIOIOTb
WTUp. FAK BapiaHT, BUCTYN MoXe OyTW BMKOHaHWIA B (hOpMi KirbUs, yTBOpEeHoro abo sik YacTuHa MoaenbHoi Nt 24
0ina ocHoBM WITUPS, abo SK OKpeMU eneMeHT (Hanpuknag, wanba), kM BCTaHOBMNIOWTE 6ins WTups, nepen TUM K Ha
wrup 6yae BCTAHOBNEHUN CTpukeHb-nepemuyka 30.

Ak nokasaHo Ha Pirypax 9 i 10, iHWKA cTpukeHb-NnepeMmydka 40 3rigHO 3 BUHAXOAOM BUKOHAHWI (PAKTUYHO TakuUm
Xe, WO i CTpuXKeHb-Nepemuyka, nokasaHun Ha Pirypax 7 i 8, 3a BUHATKOM Toro, Wo OivHa cTiHka 42, ska yTBOPE
OCHOBY CTPWXHS-Nnepemuykn 40, BUKOHaHa y BUMMSAAI yCIYEHOro KOHyCa, 3BY>KYHUYMCh B OCEOBOMY 30BHILLHBOMY HanpsaMi
Bifj OCHOBW CTPWXXHSI-NepeMunykn nig KytoMm npudnmaHo 20-30° o oci kaHany. bivHa cTiHka 42 BUKOHaHa 3 KinbLeBUM
dnaHuem 42a TakMM Xe YMHOM i Ansa Tiel XK caMoi MeTW, Wo i y BapiaHTi KOHCTpyKUil, nokazaHomy Ha irypi 7.
CTpwkeHb-nepemnyka 40 Mae Ha OOWH piBeHb MeHLe (TOO6TO, MEHLUE Ha OfHY OCLOBY i pagianbHy 30HM 12a, 12b BivHol
CTiHKW), HiX CTpUXeHb-nepemuyka 30, nokasaHui Ha Pirypi 7.

Ha ®irypi 11 npencraeBneHwWi We OAMH CTpuXeHb-nepemuyka 50, BUKOHaHWMI 3rigHO 3 BUHaxodoM. OCHOBHa
KOHdpirypauis noaibHa KoHdgirypauii paHile onucaHoro BapiaHTa KOHCTpyKUii. BiuHa cTiHka 3 npecoBaHoro metany
BUKOHaHa CTyMiH4YacTol ANS YTBOPEHHS kaHany 14 3 giameTpoM, Wo 306inblyeTbes A0 ApYroro (BepxHboro) KiHua 52
CTpUXHs-nepemmnykn 50. OgHak B LbOMY BapiaHTi KOHCTPYKLUIT nepwa rpyna 3oH 54 OGi4HOI CTiHKM HaxuneHa Jo oci
KaHany npubnnsHo Ha 45° (To6TO, BMKOHaHa y BUMMSAI YCIMEHOro KOHyca), TakK WO Li 30HM pOo3LIMPHOTLCA B
30BHIHLOMY HanpsAMi BigHOCHO OCHOBM 56 cTpukHs-nepemudkn 50. KyT o MK 3oHamu 54 Gi4HOT CTiHKM i Biccio
KaHarny TakoX CTaHOBUTb 45¢. Lleli BapiaHT KOHCTPYKUil Mae nepeBaxkHy BiAMITHY O3HaKy, sika nosfsirae B TOMY, LIO
nepLwa rpyna pagianbHux 3oH 54 Gi4HOI CTiHKM Mae Ty X camy OOBXWHY, Lo i OCboBi 30HM 12b Gi4HOT CTiHKM, Tak Wo
MPpW CTUCHEHHI nNpodinb B pe3ynbTaTi [edOpPMOBAHOTO XMBUIMBHOTMO enemMeHTa ©Oyge BiOHOCHO  piBHUM
(ropuaoHTanbHMM). CTpukeHb-nepemuyka 50 MICTUTb TiNbKW YOTMPU OCLOBUX 30HW 54 Bi4HOI CTiHKK, WO HanexaTtb Ao
nepLwoi rpynu. 3oHa 58 gpyroi rpynu 12b 30H Gi4HOI CTiHKM 3akiH4yeTbcs Gina ocHoBu 56 cTpukHA-nepemMuykn 50 i
3Ha4YHO AOBLUE, HiX iHLWI 30HM 12b GiYHOT CTiHKKM, AKI BXogATb Y Apyry rpyny.

Ha ®irypax 12 i 13 npencrtaBneHnin LWe oguH CTpuKeHb-nepemmnyka 60. CTpukeHb-nepemmnyka 60 mae kaHan 62 y
BUMMAAI YCIMEHOrO KOHyca, YTBOPEHWIA MeTaneBo Gi4HOK CTiHKoW 64 hakTUYHO PIBHOMIPHOI TOBLUWHW, B 30BHILLHIA
NOBepXHi AKOI yTBOPeHi TpW BigAaneHnx ogHa Big OAHOI KOHLEHTPUYHMUX KaHaBkn 66 (B LbOMY BUNagKy 3a AONOMOrow
MexaHivHOI 06pobkn). KaHaBku 66 cTBOptoloTb B OidHiM CTiHUi 64 Micus ocnabneHHsl, siki nepenbadvyBaHUM YMHOM
3HMKaOTb Npu CTUCHeHHI (Dirypa 13). Y mogudikauiax Lboro BapiaHTa KOHCTPYKUIl (He nokasaHi) BUKOHaHi rpynu
OKpeMuX BUpI3iB. K BapiaHT, Oi4HY CTiHKYy BWKOHYIOTb 3 BiOHOCHO TOBCTMMW i BiOHOCHO TOHKMMW 30HaMW, LO
YepryTbes.

llle oauvH cTpuKeHb-NnepemMuyka 3rigHO 3 [AaHMM  BUHAxXogoM  NpeactaBneHuin Ha  Oirypax 14 i 15,
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CTpwxeHb-nepemmyka 70 BUKOHAHMI 3i CTani 3a AOMNOMOroH LTaMMNyBaHHA 3 OOEPXXaHHAM TOHKO!T Oi4HOI CTiHKW.
MoyYnHa4M 3 OoCHOBMU, GiYHa CTiHKa Mae Meplly 30HY, LU0 PO3LUUPAETLCS B 30BHILLHBOMY Hanpsimi 72a, TpybuacTy,
OpieHTOBaHy B OCbOBOMY HanpsiMi Apyry 30Hy 72b 3 Kpyrnum nonepeyHMM nepepisom i TpeTo 30Hy 72¢, WO NpoxoanTb
pagianbHO Ha30BHI, NpU LUbOMY TpeTa 30Ha 72C NpyW BUKOPUCTaHHI CRyXWUTb SIK NOCafjodHe Micue ANA XUBWIBHOT
BcTaBkn 20. lMpu CTMCHEHHiI cTpukeHb-nepemudka 70 ocinae nepepbadyBaHum umHom (Pirypa 15), npu uUbomy
BHYTPILLHIMA KyT MiXK NepLUoto i Apyroto 3oHaMmn 72a, 72b Gi4HOT CTIHKK 3MEeHLYeTbCS.

3po3ymino, wo mMoxe OyTU BUKOHaHa Bemnuka KifbKiCTb MOXIMBUX CTPUNKHIB-NEPEMUYOK 3 PISHUMKU NOEQHAHHAMMU
OpIiEHTOBAHUX 30H Gi4HOT CTiHKK. MpencTtaeneHnin Ha Pirypi 16 cTpukeHb-nepemuydka 80 NOQIOHNA CTPUNKHIO-NepeMUYL,
nokasaHoMmy Ha ®Pirypi 11. Y UbOMY KOHKpeTHOMY BMNagKy ofHa rpyna OpieHTOBaHMX B pagiaribHoMy Hanpami
(ropn3oHTanbHMX) 30H 82 Gi4HOI CTIHKM 4YepryeTbcs 3 rpynolo MOXMIMX Yy OCbOBOMY Hanpami 30H 84 Oi4HOi CTiHkW.
MokasaHuii Ha Pirypax 17 i 18 cTpukeHb-nepeMmydka 90 mMae auraaronofibHy KoHdirypaudito, yTBOpeHy NepLUo rpynor
30H 92 GiYHOI CTiHKM, HaxMNeHWX Ha30BHI Y OCLOBOMY HanpsiMi, siki YepryloTbCsi 3 rpynot 3oH 94 6i4HOT CTiHKWM,
HaxuneHnx BcepeanHy Y OCbOBOMY HanpsiMi, TpUHOMy YepryBaHHsi Haxuily Ha30BHi | BcepeaunHy BinOyBaeTbca Bropy Big
OCHOBW. Y LbOMY BapiaHTi KOHCTPYKLiI CTpUXeHb-NepeMUYKy BCTAHOBIIOIOTL Ha WTUP 22 He3anexHo Big Bctasku 20,
fika nocapKkeHa Ha CTpWXKEHb-NepeMuyKy, ane He npukpinneHa go Hooro. Y mogudikauii (He nokasaHa) BepxHs
pagianbHa NoBepXHs YTBOPIOE BEPXHIO YACTUHY CTPUXKHSA-NepeMmnykm i 3abeanevye nocagoyHy NOBEPXHIO AN BCTABKY,
ska Moxe OyTu 3a3fanerigb NpUKIeeHa 4O CTPUNKHA-NEPEMUYKU, SIKLLO Lie NOTpibHO.

Mpuknagn npoBedeHWX BUNpoGyBaHb

Bynu npoBeneHi BUNpobyBaHHA Ha NpoMUCNOBIA dopMyBanbHii niHii Bucokoro Tucky Kunkel-Wagner Ne09-2958 3
TUCKOM TpambyBaHHA 300 TOHH | po3mipamu dopMyBarnbHoi kopobkn 1375x975x390/390mMmM. dopmyBansHUM
cepefoBuLlemM Byna cuctema 3 CMpOro Nicky, LeMeHTOBaHOro ruHow. Bianmeku aBnsnm coboto kopnyc LeHTparnbHol
nepenasarbHOi KOPOOKM 3 NNacTU4YHOrO NMBAPHOIO YaByHY (Y4aBYyHy 3 KyNsiCTUM rpadhiTom) AN BUKOPUCTAHHA B
aBTOMODGINAX.

MopiBHANBHWIA Npuknag 1

XXneunbHa BctaBka FEEDEX HD-VS159 (o 3abesnedyye LWBMAKE NporapToBYBaHHS, BUCOKOEK3OTEPMIYHA i CTilka
00 BNIUBY TUCKY), NPUKpINfeHa 4O BignoBiQHOMO CTPUKHS-NepeMUYkn 3 kpeMHiesoro nicky (10Q), 6yna BcTaHoBNeHa
GesnocepenHbO0 Ha MopenbHy MUTY 3 pikCOBaHMM  LWITUPEeM [AONsi  po3TallyBaHHA  NpUCTpol  3i
CTPUXKHSA-NEPEMUYKNKMBUITBHOT BCTABKM Ha MoAerbHin nnuTi nepen dopmyBaHHsaM. Xod Micue obpybyBaHHsA 6Gyno
BiOTBOPIOBAHUM | GrM3bKMM [0 NMBAPHOI NOBEPXHi, NOLWKOMKEHHA (FONOBHUM YMHOM TPILMHOYTBOPEHHS) B pagi
CTPWKHIB-NEPEMUYOK | BCTABOK BHACNIAOK TUCKY hOpMyBaHHS 6yrio o4eBUAHUM.

MopiBHANBHWIA Npuknag, 2

XKuneunbHa BctaBka FEEDEX HD-VS159 (wo 3abesnevyye WBMAKE NporapToBYBaHHS, BUCOKOEK30TEPMIYHA i CTilka
00 BNAMBY TWUCKY), NpUKpinneHa Oo BignoBigHoOro BctaHoBntoBarbHoOro ctpukHsa (50HD), 6yna BukopucTaHa Takum xe
YMHOM, WO i B NOpiBHAMNBHOMY Mpuknadi 1, ane B UboMy BMnagky OyB 3acCTOCOBaHWI NPYXUHHWIA LITUP AN MOHTaXy
NPUCTPOIO 3 BCTAHOBIOBANbHOMO LUTUPS/KUBUIBHOT BCTABKM Ha MOAErNbHY NAWTY i NoBepX Hel nepen hopMyBaHHAM.
Mpwn chopMyBaHHI TUCK BNIIMBAB Ha NPUCTPI 3 BCTAHOBMIOBANBHOIO CTPUNKHS/SKMBUIBHOT BCTABKM | HA MPYKMHHUIA WTUP,
i bopmyBanbHWIA MICOK CTikaB Nig BCTAHOBMIOBANbHWI CTPUMXKEHb | OyB YLinbHeHWi nig HUM. Ticna dopMyBaHHA Ha
CTpWXHi-nepemuyli abo Ha BcTaBLi He Gyno NoMiMeHo BMAMMUX NolkomkeHb. OpHak Micue obpybyBaHHA He ©yro
BiOTBOPIOBaAHUM (BHACNIQOK PO3MIpIB i Npodinto OCHOBU NPYKUHHMX WTUPIB) | B AeAKUX BUNaaKax byno notpibHe py4He
BMKOHaHHA 0Bpobku BUCTYNIB, Lo 36inbLUyBano BapTiCTb BUTOTOBMEHHS NUTTS.

Mpuknag 1a

CTpwkeHb-nepemuyka 3rigHo 3 Qirypoto 1 (3 ocboBol [oBXUHOK 30MM, MiHiManbHUM AiameTpom 30MM,
MaKCMManbHUM gdiameTpom 82MM, BiONOBIAHUM 30BHILLHBEOMY OiaMETPY OCHOBMW BCTaBKMW), BUTOTOBNEHMI 3i ctani 0,5mm,
NPUKPINIeHnA go ek3oTepMivHoi BcTaBkn FEEDEX HD-VS159, Gy BCTaAHOBMNEHMI Ha iKcoBaHWWA WTUP, abo Ha
NPYXMHHUA WTKp. Micna dopMyBaHHA Ha XMBUIbHIA BCTaBLi He Byro BMABMNEHO HiSIKMX BUAMMUX NOLLKOMKEHb, | Oyno
BCTaHOBIEHO, WO BiAbyrnocsa 4yyaoBe yuinbHeHHs nicky B dopMi B 30HI 6e3nocepenHbO HUXYE CTPUKHS-NEePeMUYKM.
Micue obpybyBaHHA Oyno BiaTBOptoBaHUM i Gyrno posTaloBaHe GnmMabko OO NMOBEpXHi NUTTA. Y Oeakux Bunagkax
3anMLWKOBUIN MeTan XWBUMbHUKAE i CTpUXEHb-NepeMnyka hakTUYHO Bignaganu npoTaroM BUOMBaHHA BignuBka 3 cupoi
hopMM, WO BUKIMHOYANO HeoOXIOHICTb BUKOHaAHHS cTafii obpybyBaHHA. Ha noBepxHi Bignueka He Gyno gedpekTis, a
TakoX He Oyno HiSKUX LIKIONMBMX HacnigkiB Bid 3HaXOMKeHHS CTarbHOro CTPUXHSA-NepeMuyku B GesnocepenHboMy
KOHTaKTi 3 NOBEPXHEI0 YaBYHHOrO BiOIMBKA.

Mpuknag 1b

HonatkoBi BUNpobyBaHHA Oynu NpoBeneHi 3i CTPUKHEM-NEPEMUHKOI 3rigHO 3 dirypoto 7 (3 OCbOBOK AOBKUHOK
33MM, MiHiManeHumM giameTpom 20MM, MakcumarnbHUM giameTpomM 82MM, BiANOBIOHWUM 30BHILUHEOMY AiaMeTpy OCHOBMU
BCTaBKW), BUroToBrieHum 3i ctani 0,5Mm i npukpinneHum o eksoTepmivHoi BctaBkn FEEDEX HD-VS159. BiH Oy
BUKOPUCTaHUIA ANA iHWOI KOHCTPYKLiT Mogeni Bionueka kopnycy nepefaBarnbHOi Kopobku 3 Ginbll CKNagHUM i HepiBHUM
npocinem B NOPIBHAHHI 3 BIANMBKOM nonepenHLoro npuknagy, i 6ye nogibHWM ke YUMHOM BCTAHOBMNEHMI HA (DiKCOBaHUM
wTKup abo Ha NpYXMHHMIA WTnp. OBpyBbyBaHHA 3HOBY Oyro YydOBUM, OCKiMbKM Byrno BUKOHAHE YLLiNBHEHHS Nicky dhopMu
B 30Hi Ge3nocepenHbO MiO CTPUKHEM-NEPeMUYKo. BHUKOPUCTaHHA LBOro CTPWXHA-NEpeMUYKkn (B MOPIBHSAHHI 3
BUKOPUCTaHHAM 3rigHO 3 NpuknagoM 1a) 3abeaneqyBano CnpusiTIMBY MOXMBICTb OAepXKaHHA MEHLLOro crigy i MeHLWol
NIOLLi KOHTAKTY XMBUIBHOTO enemMeHTa 3 NoBepxHeto BianuBeka.

Mpuknag 1c

TpeTi BUNpobyBaHHA Bynn NpoBeneHi 3i CTpuKHEM-NIepeMuYKoto 3rigHo 3 Pirypoto 9 (3 0CbOBOI AOBXKMHOK 28MM,
MaKCMMarnbHUM fiameTpom 82MM, BigMOBIOHWM 30BHILUHLOMY [iaMeTpy OCHOBW BCTaBKM, i 3 Gi4HOW CTiHKOw 42, sika
3BY)KYETbCSA Ha30BHi Yy OCbOBOMY HanpsMi Bif OCHOBW Mig KyToM nopsiaky 18 © oo oci kaHany), BUrOTOBMEHUM 3i cTani
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0,5MM i npukpinneHum o eksoTepMidHoi BcTaBkn FEEDEX HD-VS159. BiH 6yB BUKOpUCTaHUA Ans psgy PisHWX
KOHCTPYKLiA BignMBKIB Kopnycis nepenaBanbHoOi KOpoOKK, BKIOHAKHN Ti 3 HUX, Aki Oynn BMKOpUCTaHi B npuknagax 1a
i 1b. MpUCTpilA 3i CTPUKHS-NEPEMUHKU/KUBUIBHOT BCTaBKM BYB BCTAHOBNEHMI Ha hikcoBaHUI WTUP, abo Ha NPYKUHHWUIA
wTunp. MoeaHaHHa BiYHOI CTiHKM 42, SKka 3BYXKYETbLCS, i KinbLeBoro dnaHus 42a 6ins OCHOBU CTPUXKHSA-NEPEMUYKU, SIKE
NpuBOANTL OO AYXe 3HAYHOro YTBOPEHHS BUIMKM | KOHYCHOCTI B LUMWLI >KMBWIbHUKA, 3abesnedyBano 4ygose
06py6yBaHHA rofloBKN XKMUBUSbHMKA, ke Byno BenbMy NOCMiOOBHMM i BiGTBOPIOBAHUM, BENbMU BrM3bKMM A0 NOBEPXHI
BiONMBAaHHS | TOMy BMMararno MiHiMarbHOI MexaHivYHOi 0OpobKkn BUCTYNIB ANsi O4epKaHHs roTOBOro BignMBKa.

Mpuknag 2 - focnigXKeHHs MeXi MiLHOCTI Ha CTUCHEHHS | KoHdirypauil 6i4HOI CTiHKK

CTpwkHi-nepemuykn Oynu JocnigKeHi 3a JONOMOrok X YCTaHOBJIEHHs MiXX ABOMa napanefibHUMU nnuTamu
BunpobyBanbHoi MawunHn Hounsfield gnsa BusHa4eHHsi MeXi MILHOCTI Ha CTUCHEHHs. HuxHa nnuta Oyna Hepyxomo
3akpinneHa, B TOW Yac Ik BEPXHSA NnuTa nepemiljanacs BHA3 3 NOCTiMHOW WBUAKICTIO nopsaaky 30MM 3a XBUNWHY 3a
OOMNOMOIOK MEXaHi3My 3 TBUHTOBUM Pi3bONeHHsIM, nNpy UboMy Bynu ckrnageHi rpadiki 3aneHoCTi NepeMilleHHs NanTu
Big NpuKnageHoi cunu.

BunpobyBaHi cTpuxKHi-nepeMnykn manm 6a3oBy KoHdirypauito, nokasaHy Ha ®irypi 11 (3oHu 12b i 54 6iyHol
CTiHKM CcTaHOBMNM 5MM, 30Ha 58 6i4HOI CTiHKM cTaHoBMNa 8MM, npu LboMy OyB BU3HA4YEHWI PO3MIp KaHany, Lo
3HaxoamBca B AianasoHi Big 18 go 25MM, a MakcumarbHWW AiaMeTp BEPXHbOI YacTUHM 52 CTPUXKHA-NEepeMuHKm
cTaHoBMB 65MM). 3aranom, Oynn nepesipeHi AecATb Pi3HUX CTPUNKHIB-NEPEMMUYOK, MPUHOMY BIOMIHHOCTI MiXK CTPUNKHSIMA
nonarany TiNbKW y BENUYMHI KyTa o, SKUA 3MiHoBaBca Big 45 °© go 90° 3 iHTepBanom B 5°, i B OOBXWHI BepXHbOI
30BHIWHBOT 30HM Gi4HOI CTiHKKM, sika Oyna BigperynsoBaHa TakuM YWHOM, LWOG MakCcUManbHUM OiaMeTp BepXHbOI
4acTUHU 52 CTPMXKHA-NEepeMUYKn CTaHOBUB 65MM Ans BCiX CTpWXKHIB-NepeMunyok. ToBLMHa MeTany meTaneBux
CTpPUXHiB-Nnepemnyok ctaHosuna 0,6mMm.

Ha ®irypi 19 npeactaBneHnii rpadik 3anekHOCTi NepeMilleHHs NAUTK Big CUNN ANs CTPUXKHA-NEPEMUYKM 3 =500,
MoTpibHO 3a3Ha4nTW, WO npu 36inblUeHHI cunn BiAOyBaeTbCs MiHIManbHe CTUCHEHHS (NOB'A3aHe 3 XapaKTepHOH
NPYXKHICTIO B HEBXUBaHOMY | HECTUCHEHOMY CTaHi) CTPUXKHA-NEPEMUYKIN, NOKA A0 HBOrO He ByAe npuknageHa KpUuTuyHa
cuna (Todka A), 3BaHa TYT NOYATKOBOK FpaHMLEel0 MILHOCTI Ha CTUCHEHHS, NiCNa Y0ro CTUCHEHHS BinOyBaeTbCs LWBUOKO
nig 3HWXKEHUM HaBaHTaXeHHAM, Npu LbOMYy Todka B o3Hayae BUMIpAHY MiHiMarbHy cuiy nicns no4aTKoBOi MeXi
MILHOCTi Ha CTUCHeHHs. BinbyBaeTbca nofarblue CTUCHEHHS i cvuna 36inbluyeTbes OO MaKCUMarnbHOT (MakcuMansHa
Mexa MILHOCTI Ha CTMCHeHHs, Todka C). Konu cTpukeHb Jocsrae CBOro MaKcMMarbHOro nepemiljeHHs abo 6yne
Onunabknin 0o Heoro (Todka D), cuna weuako 36inblUyeTbCs NO WKani 4o TOoYKK, Ae (hisMYHO HeMOXNMBe noganblue
nepemilieHHs (Touka E).

[MoyaTKkoBi MeXi MILUHOCTI Ha CTUCHEHHS, BUMIPAHI 3HaYeHHA MiHIMarbHOT CUMK | MakcMMaribHi MeXi MiLHOCTI Ha
CTUCHEHHS npeacTasneHi Ha Pirypi 20 4na BCiX AeCATU CTPUXKHIB-NepeMryoK. |aeansbHo, Wwob noyaTkoBa Mexa MilHOCTI
Ha CTUCHeHHs ©yna Hwk4ve 3000H. AKwo novaTkoBa MeXa MILUHOCTI Ha CTUCHEHHS BenbMu BMUCOKA, TO TUCK
hOpMYyBaHHSI MOXeE CNPUYMHUTU PYWHYBaHHS >KMBWUMBHOI BCTaBKM A0 Toro, sk Oyne 3abesneveHa MOXIMUBICTb
CTUCHEHHS CTPUXKHSI-NEepeMUYKN. Y BUNAQKY igeansHoro npodinto rpadik NoBMHEH ByTU MiHIMHWM Big noYaTKoBOl Mexi
MILHOCTi Ha CTUCHEHHSA OO MakCUMarbHOI MeXi MILHOCTI Ha CTUCHEHHS, TOMY BMMIpAHE 3Ha4YeHHA MiHiManbHOT cunn
(Touka B) B igeanbHoMy BuNagky NOBWHHO OyTW BenbMW GNU3bKMM OO0 MiHIManbHOT MeXi MILUHOCTI Ha CTMCHEHHS.
|geanbHa MakcumanbHa Mexa MILHOCTI Ha CTUCHEHHS 3Ha4YHOM MIpOl0 3amneXuTb Big TOro 3acTOCYBaHHA, AN SKOro
NPU3Ha4YeHUn CTpUXeHb-NepeMnyka. FKWOo NpuknagalTs BENbMU BUCOKMI TUCK hOpMyBaHHS, To Byae Ginblu 6axaHa
nigBuULLEeHa MakcumaribHa Mexa MILHOCTI Ha CTUCHEHHS!, HiXk B TOMY BMNafKy, KOnu CTpUXEHb-NepeMmyka npuaHadeHui
ANa BUKOPUCTaHHA Npu BinbLl HU3bKOMY TUCKY hOpMyBaHHS.

Mpuknag 3 - QocnigaXeHHA MeXi MILHOCTI Ha CTUCHEHHS i TOBLUMHKM Gi4HOT cTiHkn [nsa npoBeneHHs OOCHimKeHHs
BNNMBY TOBLUMHM MeTany Ha napameTpu, WO CTOCYTbCA MILHOCTI Ha CTUCHEHHs, Byrnv BUroTOBMeHi | NepeBipeHi, Tak
K yKasaHo B nNpuknagdi 2, [OogaTKoBi  CTpWkKHi-nepeMuudkn. CTpuKHi-nepemMmndkn Oynu  igeHTUYHI  TUM
CTPUXHSIM-NepemMmnykam, siki 6yrnm BukopucTaHi B npuknagi 1b (3 ocboBoo AoBXMHOW 33MM, MiHIMarNbHUM giaMmeTpom
20MM | MakcumaribHUM AiameTpom 82MM, BiONOBIOHUM 30BHIWHBOMY fiamMeTpy OCHOBWM BCTaBKM). TOBLUWMHA cTani
craHosuna 0,5mm, 0,6mm abo 0,8vm (BignosigHi 10%, 12% i 16% TOBWMHM Kinbua Gi4HOT CTiHKK 12a). [pacpikm
3aneXHoCTi nepeMilleHHs Big cunu npenctasrneHi Ha Pirypi 21, Ha skili MOXHa 6a4nTK, WO novaTkoBa Mexa MiLHOCTI
Ha CTMCHEHHS (Todka A) 36inbluyeTbCs i3 30iMblIEHHAM TOBLUMHW MeTany, Npu LboMy 36inbLUyeTbCS PI3HUUS MiX
MiHiManbsHol cunoto (Todka B) i novaTkoBOW rpaHMLE MILHOCTI Ha CTUCHEHHS. FAKWO MeTan BeflbMU TOBCTMI NO
BiQHOLIEHHIO OO TOBLUMHM Kinbusi 30HM 12a 6i4HOI CTiHKM, TO noYaTkoBa MeXa MILHOCTIi Ha CTUCHEHHsi fyne
HENPUNHATHO BMCOKA. AKLLIO MeTan BenbMW TOHKMI, TO MeXa MILHOCTI Ha CTUCHEHHS Byae HENPUNHATHO HU3bKOIO.

Mpwn posrnsgi npuknagie 2 i 3 6yge 3po3ymino, Wo 3a AONOMOrol 3MiHW reoMeTpil CTPUNKHS-NEPEMUYKN | TOBLLUHN
MaTepiany CTpUXHSA-NepeMu4kn MoXyTb OyTu cheuianbHo 3abeaneveHi TpM KITOYOBMX NapaMmeTpu (novaTkoBa Mexa
MILUHOCTI Ha CTUCHEHHS, MiHiMarbHa cuna i MakcumanbHa Mexa MILUHOCTI Ha CTUCHEHHSA) Ans KOHKPEeTHOro
nepen6aqyBaHOro 3aCTOCYBaHHS! CTPUKHSI-NEPEMUYKN.

dopmyrna BMHaxony

1. XKNUBUNBHUIA eneMeHT Ons BUKOPUCTAHHSA NpW NUTTI MeTaniB, SKUA Mae nepluuMi KiHeub Ons YCTAHOBMEHHS Ha
NUBapHy MoAenb, NPOTUNEXHUIA OpYrUiA KiHeUb ANs BBEOEHHS >XMBUMbHOT BCTABKW i KaHam MiXX nepwum i gpyrum
KIHLAMM, O YTBOPIHOETHCS GiHHOK CTIHKOK, NPU LUbOMY KUBWUMbHWUIA €M1EMEHT BUKOHAHWUIA 3 MOXIUBICTIO HE3BOPOTHOIO
CTUCHEHHS NPWY BUKOPUCTaHHI ANs 3MeHLIeHHA BiACTaHi MK MepLinM i ApYrMM KiHUSMA,

2. XKuBunbHWU enemeHT 3a n. 1, B AKOMY noYaTkoBa MexXa MiLHOCTI Ha CTUCHEHHA cknagae He Ginbwe 5000 H.
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3. XKuBnnbHUi enemeHT 3a n. 1 abo n. 2, B AKOMy novaTkoBa Mexa MiLYHOCTi Ha CTUCHEHHS! CTAHOBWThL LLOHaNMEHLUe
500 H.

4. XKnBWUMbHWIA enemeHT 3a Oyab-skuM 3 nn. 1-3, B SKOMy MOYaTKOBa MeXa MILHOCTI Ha CTUCHEHHSI CTaHOBUTb
LoHariMeHLwe 500 H i He Ginblwe 3000 H.

5. XKuBunbHuii enemeHT 3a Oyab-akum 3 nn. 1-4, B sKOMy Npu CTUCHEHHI BinbyBaeTbca gedopmalis HEKPUXKOro
mMaTepiany.

6. 2KUBWUMbHWIA eNeMeHT 3a N. 5, B AKOMY HEKPUXKUM MaTepiarioM € MeTan.

7. XKNBUNBbHUI eneMeHT 3a n. 6, B SIKOMy 3ragaHuin meTan BMOpaHWiA 3i cTani, antoMiHilo, anoMiHieBMX cnnasis,
naTtyHi.

8. XKUBWnbHWIA enemeHT 3a n. 7, B AKOMY 3ragaHum MeTariom € ctasb.

9. XKnBMnNbHUIN enemMeHT 3a Byab-akum 3 nn. 1-8, B AKOMY KMBUIBHUA €NeMeHT Mae CTyniHYacTy BiYHy CTiHKy, ska
MICTUTb neplly rpyny 30H Oi4HOT CTiHKM y BUMMSAI Kineub 3 AiamMeTpoM, WO 36inblUyeTbCsl, B3aEMO3B'I3aHy |
YTBOPEHY SIK OfHE Line 3 Apyrot rpynoto 3oH Gi4HOI CTiHKN.

10. XKuBnnbHWIA enemeHT 3a N. 9, B SKOMY XUBWIbHWWA €neMeHT YyTBOPEHMI 3a AOMNOMOrol OFHOMO KinbLUsA MixX
napoto 30H GiYHOT CTIHKK 3 Apyrol rpynu.

11. XKuBunbHuii enemeHT 3a n. 9 abo n. 10, B AKOMy TOBLYMHA 30H Bi4HOI cTiHkK cknagae Big 0,4 Mm go 1,5 mm.

12. XKuBunbHWIA enemeHT 3a Oyab-akum 3 nn. 9-11, B AKOMY KinbUsi BUKOHaHI KPYTTMMU.

13. XKuBwnnbHWiA enemeHT 3a Byab-akum 3 nn. 9-12, B skOMy KinbLe abo KinbLsa BUKOHaHI NIIOCKUMU,

14. XKnBnnbHWiA enemeHT 3a Byab-akum 3 nn. 9-13, B AKOMY 30HU GiYHOT CTiHKM MaloTb PakTUYHO PiBHY TOBLLMHY,
Tak Wo AiamMeTp KaHany >XMBWUMbHOrO enemMeHTa 36inbluyeTbCa Bif Nepllioro KiHus [0 ApYroro KiHus >KMBUMBHOMO
enemMeHTa

15. XKuBunbHuin enemeHT 3a Oyab-akMm 3 nn. 9-14, B skoMmy gpyra rpyna 30H Oi4HOT CTiHKM BWKOHaHa
KinbuenoaibHoto.

16. XKnBunbHuin enemeHT 3a Oyab-akum 3 nn. 9-15, B SKOMY KyT, SIKUA YTBOPEHUIM MiX BicClo KaHamny i nepwumu
30HamMu BiYHOI CTiHKK, cknagae npubnuaHo Big 55 go 90e.

17. 2KUBWNbHWIA enNeMeHT 3a 6yab-skum 3 nn. 9-16, B AKOMY NepLUNA KiHELb KUBWUSIBHOMO €nNeMeHTa YyTBOPEHUI 3a
AONOMOrol 30H OiYHOT CTiHKM 3 Apyroi rpynu, Npu LpOMYy 3ragaHa 30Ha Oi4HOI CTiHKM OOBLUE, HiXK iHLWi 30HU Gi4HOT
CTiHKM gpyroi rpynu.

18. XKuBunbHuii enemeHT 3a Byab-akum 3 nn. 9-17, B AKOMy 30Ha Gi4HOI CTiHKKM, Sika YTBOPIOE NepLUnii KiHeub
KMBUIMBHOIO enemMeHTa, HaxuneHa o oci kaHany nig kytom Big 5° go 300,

19. 2KuBunbHUn enemeHT 3a byob-akum 3 nn. 9-18, B AKOMy TOBLYMHA 30H Bi4HOI CTiHKM cknagae npubnusHo Big 4%
[0 24% BigcTaHi Mk BHYTPILIHIM | 30BHILLHIM giaMmeTpamy nepLumx 3oH GiYHOT CTiHKK.

20. XKuBunbHWUA enemMeHT 3a n. 19, B SAKOMY BiNbHWUIA Kpal 30HU Gi4HOI CTiHKW, SIKWIA YTBOPKE Neplinii KiHeub
XWBUINBHOIO eneMeHTa, Mae HanpaBeHuin BcepeauHy KinbLeBui dnaHelps abo 6ypTuk.

21. XKuBunbHWiA enemeHT 3a byob-akum 3 nn. 1-8, B sikoMy Bi4Ha CTiHKa BUKOHaHa 3 ogHUM abo Ginblie Micusmm
ocnabneHHs, siki NpyY BUKOPUCTaHHI 3a3HatoTb AedopMalii abo 3pisy nig Aieto 3a4aHoro HaBaHTaXKeHHS .

22. XKXnBUnbHWIA enemeHT 3a n. 21, B AkoMy Oi4Ha CTiHKka BMKOHaHa LLOHaMMEHLLEe 3 OfHIEI0 30HOK 3MEeHLUEeHOT
TOBLUMHU, sika fedopMyeTbCA Nif Aieto 3a[aHoro HaBaHTaXXeHHS.

23. XXMBUNbHUIA enemeHT 3a Gyab-skum 3 nn. 21-22, B akoMy Oi4Ha CTiHKa BMKOHaHa 3 ogHMMK abo Ginblue
3naMamu, BUMMHaMW, cknagkamy abo iHWWMKW KOHTYpamu, siki npuBoasaTb A0 Aedopmalii GiMHOI CTiHKM nig gieto
3aaHOro HaBaHTaXeHHs.

24, YKuBunbHUA enemeHT 3a Oyab-akum 3 nn. 21-23, B AKOMY KaHarn BUKOHAHUM y BUrMALi 3pi3aHoro KoHyca i
o6MexxeHMIn BiYHO CTIHKOIO, Lo Ma€e LoHanMeHLLIe OfHY KaHaBKy, ika NpoXoauTb No Kony.

25. XXuBunbHa cuctema gna nuTTS MeTaniB, fika MICTUTb KUBWUMbHWIA enemeHT 3a Oygb-skum 3 nn. 1-24
MPUKPINMeHy A0 HbOro XUBUIbHY BCTaBKY.

26. XKnBunbHa cuctema 3a n. 25, B AKiN XXMBUNbHa BCTaBKa NpUKpinieHa Ao XUBWUMbHOIO eneMeHTa 3a OMOMOrok
Krnetoyoi peqoBUHM abo 3a AONOMOroK YCTAaHOBMEHHS Ha KUBWIBHUIA eneMeHT no LWinbHi nocaaui, abo 3a AonoMoro
hOpMyBaHHSI BCTABKN HABKOJIO YaCTUHU XXUBMUITBHOTO ereMeHTa.

-11-

82131 C 2

UA



¢O

UA

vn

C 2

-12-



ke

¢O

UA

vn

C 2

-13-



¢O

UA

vn

C 2

-14-



¢O

UA

vn

C 2

-15-



v N

y €1 ¢C8

[ARS

-16-

82131 C 2

UA



v N

y €1 ¢C8

[ARS

17-

82131 C 2

UA



v N

y €1 ¢C8

[ARS

-18-

82131 C 2

UA



v N

y €1 ¢C8

[ARS

-19-

82131 C 2

UA



U

A

C 2

-20-



UaA

-21-



¢

URA

vn

82131

C 2

-22-



v N

y €1 ¢C8

[ARS

OdpidiviHnii GloneTteHb "lMpomucnosa enacHicTe". KHura 1 "BuHaxoau, kopucHi mogeni, Tonorpacdii iHTerpansHux
MikpocxeM", 2008, N 05, 11.03.2008. [epxaBHWUA genapTaMeHT iHTenekTyanbHOi BracHocTi MiHictepcTBa ocBiTU i
Hayku YkpaiHu.
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