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BceranoBiieHo, mo 3a 3a0e3nedeHHA ICHYIOYOI0 TEXHOJIOTIEI0 HOPMAJBHOIO PO3MOLTY
po3MipiB 0TBOpIB y BiHISIX HIAPOLIOK MiJ BCTaBHi TBepAOCILUIaBHI 3y0ui Tunopo3mipom 14 mm
CTBOPIOIOTHCS CNIPUATIMBI YMOBM /UIA TPYNYBAHHSA CeJIEKTUBHUX IPyN MO po3Mipax oTBOpiB
Ta BCTaBHHUX 3yOliB. 3anMponoHOBAHO MiaXix MJIf BCTAHOBJIEHHS PallioOHAJLHUX MapaMeTpiB
HATATIB JUIA NMPOEKTYBaHHA 3’ €IHAHHA “3y0elb—IapoIIKa” Yy JAeB’ ATH CeJeKTHBHUX IpPyIax.
Takuii niaxia yMoK/IUBJIIO€ 3a0€e3Me4NTH CTATE cepelHe 3HaYeHHs HaTATy Ha piBHi 0,103 Mm.
@opMyBaHHA CeJleKTHBHHMX Ipyl 3yOwiB i oTBOpiB mian HUX 3a0e3medyye OTPUMAHHS 3aJaHOL
TOYHOCTI Wi Yac CKJIaAaHHA 3 €IHAHHA “3y0eUb—IAPOIIKA” 3a YMOB 3aJaHOI TOYHOCTI
00po0JieHHs 0TBOPIB y BiHUAX mapomok. Ile ycyBac BUHUKHEHHSI HepalliOHAIbHUX 3HAYEHb
HATATIB, AKi 3HUKYIOTh HAMIIHICTD 3’ €THAHHA “3y0enb—IIapoIIKa” .

Kniouoei cnosa. wapowka, meepoocnnagni 3youi, cerekmueHni zpynu, oypoee 00710mo,
Hamsaz2.

IMPROVING THE QUALITY OF THE TECHNOLOGY
OF THE PROCESSWHEN PRESERVING TUNGSTEN CARBIDE
INSET CUTTER IN THE CONE

Determined that modern technology to ensure normal distribution sizes of holes in the
roller cone bit for installation cutter pick under the false standard size of 14 mm create favorable
conditions for selective grouping groups the size of holes and plug tungsten carbide inset cutter.
In article proposed a method to establish rational parameters tensions in the design of
connections " cone — tungsten carbide inset cutter” nine selective groups. This approach enables
to provide constant average value of tension at 0.103 mm. Formation of selective groups
tungsten carbide inset cutter and holes for it a specified accuracy when drawing up connection
" cone — tungsten carbide inset cutter " provided the desired precision cutting holes in the row of
cone. It does not appear irrational values of the tensions which reduce the rdiability of " cone —
tungsten carbide inset cutter” .

Key words:. cutter, carbide teeth, selective group, drill bit, tension.

IMocTranoBka mpodaemu. CpOrofHi U CIIOPY/XKEHHST CBEPJIOBUH PI3HOMAaHITHOTO TPU3HAYCHHS
IIMPOKO 3aCTOCOBYIOTHCS OYpOBI IAPOIIKOBI JIOJIOTA, OCHAIICHI BCTABHUMH TBEPAOCIUIABHHMH ITOPOJIO-
PYHHIBHUMH 3yOIsiMH. TEXHOJIOTiS BUTOTOBJICHHS TaKHX IOJMIT € ONHIEN 3 HAWCKIAIHIIIUX Y JOJOTO-
OynmysanHi. [ToMibK mpoOieM JOCATHEHHS SKOCTI IApOIIKOBHX OypOBHX JIONIT OJHIEI0 3 HaWAHMCKYCiii-
HIIMX € 3a0e3MeuUeHHs] SKOCTI KPIIUICHHS TBEPAOCIUIABHHX BCTABOK Y TUIO IIApOMIOK. Bakki ymMoBH
POOOTH BCTABHOI'O IMOPOIOPYHHIBHOTO OCHAIIECHHS OYpPOBHX JOJIT, OCOOJIMBOCTI MaTepiasliB INAPOIIKH H
TBEPAOCIIABHUX  3YOILliB, KOHCTPYKIlisl 3 €qHaHHS “3yOelb—ilapomika”, OCOOJHMBOCTI TEXHOJOTI
BUTOTOBJICHHSI CIIPHYMHSIOTH TIOCTAHOBKY KOMIUIEKCHOT Mpo0ieMu. VY 1Ml poOO0Ti aHANIZYIOTECS TPOOIIeMH
BIIOCKOHAJICHHS TEXHOJIOTIl MPEeCyBaHHS BCTAaBHUX TBEPAOCILUIABHUX IOPOAOPYHHIBHUX 3YOIIIB 3 METOHO
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MiZIBUIICHHS SKOCTI MOPOJAOPYHHIBHOTO OCHAICHHS IIAPOIIOK JOJNIT, MPU3HAYCHUX IS OYpiHHS TOpif
CepeaHbOI TBEPAOCTI.

AHAaJi3 oCTAaHHIX AOCTiMKeHb Ta mMyoOJikamiii. AHali30M JaHUX JOCBiAY BHUTOTOBJICHHS TpHIIA-
POIIKOBHX OYpOBHX JIOJIT 31 BCTABHUM TIOPOJOPYHHIBHHM OCHAIIICHHSM, a TAKOXK PE3yJbTATIB AOCTIIHKEHb
3 OKpecieHOl MpoOJeMH BCTAHOBJICHO, IO ICHYe KilbKa MepcreKkTuBHUX pimens [1]. Tlepmum €
BCTaHOBJICHHSI PAalliOHAJIBHUX 3HA4YCHb IOCAJOK 3 TapaHTOBAaHWUM HATITOM, Ui YOrO BCTAHOBIICHO
XapakTep HaIpyKEHOro CTaHy y 3 €IHaHHI “3yOelb—iapoiika”’ Ta pamlioHaJbHI MapaMeTpH IMOCaJI0K
TBEPJIOCIUIABHUX BCTABOK y BiHII miapomok [1 — 4]. OgHoyacHO BHSBJICHO HHM3KY TPYAHOILIB, CIIPHU-
YUHEHUX CYNEPEWIMBUMH BUMOraMH JI0 MaTepiajiB aerajiel 1oiiT. ToMy y KOKHOMY BHIAAKy HEOOXIIHO
BpaxoByBaTH (Di3WKO-MeXaHIuHI MOKa3HUKHM MaTepialliB CIPsHDKEHUX JIeTaleH.

Po3poliieHo parioHabHI TIapaMeTpH TEXHOJOTIYHOTO TIpollecy IMpecyBaHHS 13 3aCTOCYBaHHSM
HarpiBaHHs IMAPOIIKH 1 0XO0JI0KEHHS BCTaBHOTO 3yO11st [1, 5]. TuM He MeHIIe, aHaIi30M BCTAHOBJICHO, III0
B YMOBaX MacOBOT'O BHT'OTOBJICHHS IIAPOIIOK i3 BCTABHUM TBEPJIOCTNIABHUM MOPOJIOPYHHIBHHM OCHAIIICH-
HSIM HE 3aBXIH MOXKHA JJOMOI'THCS SIKOCT1 KPIIUIEHHS 3yOIliB JiaMeTpoM, OUTbIINM 3a 14 M.

BaxxiauBumu € po3po0sieHI peKOMEHAIll 100 MPU3HAYCHHS HOMIHAJIBHOIO Jiala3oHy HaTsriB
(0,110,167 mm) mns mocanaku 3yOIiB 3 cepemHiM miamerpom 12 mm [6]. Takok Ha BEIUKY yBary
3aCITyTOBYIOTH JIOCHI/PKEHHSI BCTAHOBJICHHS HATATIB, ONM3BKHUX J0 MaKCHMAIBHO JIOMYCTUMOTO 3HAYCHHS
3a paxyHOK aBTOMATH3allii mporecy ckiamanus [7]. OmHak aHaTi30M 3aBOACHKOrO BXIJIHOTO KOHTPOJIO
TBEPIOCILIIABHOrO 3yOIls, 1110 € MOKYITHUM KOMITOHEHTOM, BCTAHOBJICHO MMapaMETPH BIIXMIICHHS PO3MIpIB,
IO 3arpoKyBajii 0 BHHHUKHEHHIO HE3aBepIICHOro BHpOOHHITBA. OcoOmuBO 1e Oyno 6 Bim4yTHHUM 3a
CYy4aCHMX YMOB, KOJM Ha 3aMOBJICHHS IIINPHEMCTBA MOXKE OyTH JOCTaBJicHa Majia KiIbKICTh OypOBHX
JIOJTIT, IO TIOBMHHI OCHAIIYBATUCS BiIMOBIAHUMH THIIOPO3MipaMH 3yOIIiB.

Ha ocHOBI aHaji3y Cy4acHOro CTaHy BUPOOHMIITBA JOJIIT BCTAHOBJICHO, IO BEJIMKE 3HAUYCHHS Ma€
pallioHaibHa OpraHizallisi mpolecy CKIaJaHHsS 3a JOIMOMOrolo (OpPMYBaHHS CEIEKTHBHHX TpyIl 3yOIiB i
otBopiB. TyT BUBYAaeThCS edeKTHBHE (OPMYBAHHS TAKUX TPYI JJIsl TBEPAOCIIIABHUX BCTABOK JlIaMETPOM
no 13 mm [1, 5, 8]. BacrocyBaHHsI CEJIEKTHBHOIO CKJIQJ@HHS YMOXKJIMBIIIOE OTPUMYBATH OTHOPIAHIII
3'€IHAaHHS JeTaJieil. y TPECOBUX IocajKaX HAHOUIbIIMK HATAT 3MEHIIYEThCS, HaWMEHIIMHA —
30LIBIIYETHCS, 1 O0OMIBa BOHU HAOJMXKAIOTHCS MO0 CEPEAHBOr0. 3MEHIICHHS PI3HUI[l MDK HaTAraMu
MIJBHUIIYE OJXHOPIIHICTE, @ OTXKE, 1 AKICTh 3’ €IHAHHS.

AmnamizoM TOYHOCTI Tporecy (OpMOYTBOpPEHHS OTBOpIB Ha BIHISX [IAPONIOK BCTAHOBIJICHO
HEIIPOTHO30BaHEe BiAXUIICHHS iXHIX po3MipiB [9]. OcoOSMBO 11e CTOCYETHCS OTBOPIB MiJ BCTaBKH Jia-
MeTpoM, OutbM 3a 12 mm. Takuit cTan peueld yCKIIaJIHIOE MPOIIEC CKIIAJJaHHS uepe3 BUHUKHEHHS Opaky
Ha TEXHOJOTIUHil omeparlii npecyBanHs. [ ycyHeHHs 1i€l mpoOiieMd HAa BUPOOHUIITBI 3aCTOCOBYETHCS
pO3BepUyBaHHS OTBOPIB IIiJ] CENEKTUBHUI 3y0OCIlb i3 3aCTOCYBAHHSM MOIIYKOBOI orpaBku [10-15].

AHai3oM BCTaHOBIICHO, IO BJIOCKOHAJCHHS TEXHOJOTii MpEecyBaHHS TBEPIOCIUIABHUX 3YOIIB y
BIHIII IIAPOIIIOK, BUMArae KOMILUIEKCHOTO BHUPIIICHH, sSKe nependadae BUOIp MIABOK JOJOTHUX CTaJIeH, 10
3a0e3Meuyr0Th HEOOXIIHY TPIIIMHOCTIMKICTh, MPOBEACHHS SKICHOI TepMOOOPOOKH, 3a0e3MeUeHHs 3a1aHol
TOYHOCTI (POPMOYTBOPEHHS OTBOPIB, SIKOCTI CKJIaJaHHs 3’ €MHAHHS “3y0Oelb—apomnka” .

@opMyaTOBaHHA MeTH PpodoTH. Mera poOOTH — BHUCBITJIUTH JOCHIIKEHHS, IO BHUPILNIYIOTH
BOKJIMBY MPAKTHUYHY MPOOJIEMY 3 BIOCKOHAJICHHS ICHYIOYOI TEXHOJIOTII BUTOTOBJICHHS TPHINAPOIIKOBUX
OypOBHX IOJIT 3 TBEPAOCIIABHUM BCTaBHUM IOPOAOPYHHIBHMM OCHAILCHHSM. 3 II€I0 METOK HEOOXiIHO
BUBUYUTH BIUIMB IapaMeTpiB KOHCTPYKIIl 3'€qHaHHS “3yOelb—IIapomka’ Ha TpPUKIadi 3aCTOCYBaHHS
TBEPIOCIIABHUX 3YOLIiB JiaMETPOM HE HMX4Ye HiXK 14 MM Ta JOCHIIWTH BIUIMB HATATIB JUIA 3a0€3MCUCHHS
HaAJIHHOCTI BCTABHOTO MOPOJIOPYHHIBHOTO OCHAIIICHHS.

Buknan ocHoBHoro marepiany. Buxin 3 jaay BCTaBHOrO TBEPAOCILIABHOIO MOPOIOPYHHIBHOTO
OCHAIIICHHS € HACNIJKOM 0aratboX MPHYMH, MOMDK SKUX MOXHAa BHUIUIMTH HEIOCKOHAJICTh TEXHOJOTIT
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BUTOTOBJICHHs J0MiT. DIKCylOThCS BUNAAKA pyHHYBaHHS TBEPAOCIIABHHX 3YOI[B UM TXHE BUITaJaHHS
(puc. 1). Sk HacmiZOK, BIHIN MIAPOIMIOK 3a3HAIOTh 3HOILICHHS Ta KaTacTpodiuHoro pyhHyBaHHs. Lle, sk
MPaBHIIO, HACTIIOK HESIKICHOT'O TIPECOBOTO 3’ €THAHHS “ 3yOerb—Iaporka” .

PosrisiHemo Moziens, nokasany Ha puc. 2, ne E; i E, —npyxni ckianosi cucremu, 1o MOzenio0Ts
HANpPY>KeHUH CTaH IUITHOK y 30HI CIpspKeHHs “ oTBip—xBocTOBHK” . [IpsiMa AB 1mocTpye XapaKTepUCTUKY
OPYKHUX CKIAJ0BHX (BIAMOBIAHO J0 HiarpaMH PO3TATY CTAHIAPTHUX 3pas3KiB). Y CHUTYaIlisX, KOJIUA CHIIH
P, 6nu3bki 10 rpaHUYHOOMYCTUMHEX, 3MIlIeHHs 3yOus Ha 3HaueHHs A Bin il cunmun F cnpuse cuna P,.

OTmxe, 115 HAAIHHOCTI 3’ €THAHHSA HEOOX1IHO, 00 3HAYEHHS HATSTy 3aJ0BOJIBHSIIO TaKy YMOBY.

Puc. 1. 3acanvruii suensno 3pytinoeano2o nopooopyuHieH020 OCHAWEHHs HA HAUHABAHIMANCCHIUUX BIHYAX ULAPOWUKU
mpuwapouikosozo oyposoeo donoma 269,9 OK-I1B: a — eunadanns i pyliny8ants nopooOpYUHI6HOT YacmuHu
MEepOOCNIA8HUX 3Y0Yi6 Ma 3a6aNbYbOBYEANHS BIHYSL WAPOWKU; 6 — GUNAOAHHS MEEPOOCHIABHUX 3YOYI8 WAPOWKU

Komu cuna P cnpuunHuTh HanpyxeHHH CTaH, IO B B’

JOPIBHIOE TpaHWYHiA Toulli B (Imicas SKOI HAcTa€ TUIACTUYHA

nedopmanist YM yTBOpEeHHs TpimuH y Merani), P, cnpuununts -

HaOJIMDKSHHUI 10 HYJIS HaNpYy)KEHWH CTaH, IO BiANOBITAa€ TOYIII

ol
A4 A’

A. Tlpu upomy cuna F e MakcHManbHOW, SIKA TUTBKH MOXKE
BUHUKHYTH B YMOBax pyHHYBaHHS IOpOAM BHOOI TBEPJO-
CIUIaBHUM 3y0IIeM. /
AnHamizoM mnpo0JieM, 10 BHHUKAIOTh MiJ Yac TEXHOJIO- /
TIYHOTO TIpOLleCy CKJIAZaHHs 3’ €IHaHHS “3ybenp—inapomka”, /

BCTAHOBJICHO, 10 HE 3aBKIH MOXHAa JOCSATTH BHUMOI SKOCTI.
Oco0HBO 1€ CTOCYETHCSI BUTIA/IKIB, KOJIM HEOOX1HO 3aCTOCOBY-
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srigno 3 TY 48-4205-44-2002. 3actocoByBaHa Ha BUPOOHUIITBI i

METOJMKa TPYMOBOI 3aMiHM HE Ja€ CTaOUTbHUX pe3yNbTaTiB.

BaTH TBEPAOCIUIABHI 3y0IIi niameTpoM Bin 14 MM, BUTOTOBICHUX $
Q\E

AHaJi30M BCTAHOBJICHO, 110 HA BIIMIHY BiJ] XBOCTOBHKA TBEPJIO-
CIUTABHOI BCTaBKH, MOBEPXHS OTBOPY BIHIIA I Yac MpecyBaHHS

3a3HAa€ IUIACTUYHOI JedopMaliii, TaKoXK CIOCTEPIraeThes 3pi3 i Puc. 2. Modemosanns cnpaoicenns
mMeepOOCHIIABHO20 NOPOOOPYIUHIEHO20

3Y0Ysi 3 OMEOPOM y ML UAPOWKU
6ypo6ozo doroma

3MUHAHHA. TakoX y BIiHIIX IIAPONIOK BHUSBICHWH HEraTHBHHH
nposiB “kpaiioBoro edekry” (puc. 3). 30kpema, y MOYaTKOBUI
MOMEHT, KOJH BiIOYyBAa€ThCSI HAXXUBJICHHS XBOCTOBHKA TBEPJO-
CIUIAaBHOTO 3YOIls, PI3KO 3pOCTAIOTh KOHTAaKTHI HANPYXEHHS Yy
JUITAHIT KOHTAKTY “ TOPEIlh XBOCTOBHKA — BXimHa yacTrHa otBopy” (puc. 3, a).

ITix yac mpecyBaHHs XapaKTep PO3MOALTY HANpyKeHb 3MiHIO€Thes (prc. 3). BianosiaHo 10 Toro, sk
PI3KO 3pocTae 3yCUILIs MMiJ] 4ac HAXUBIICHHS XBOCTOBHKA, 3pOCTA€ W HANPYKEHUH CTaH y BXITHIA JUTIHII
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OTBOPY S (puc. 3, a). Ilix yac mpecyBaHHs 3HAYEHHS [[HOTO 3YCHJUIA 3MEHIIIYETHCS, 1 TOCATHYBIIH

p kp max

S 30epirae MeBHY cTalmicTh. Y BXIOHIM YacTHHI OTBOPY 3aJHIIAEThCSA MK HAmpyxkeHb S ¢

pxp? p xp

(puc. 3, 6), mpu 1HOMy HalMEHII 3HAYEHHS HATIPYKEHb MK JTBOMA MiKAMU € MiHiManpHuM S . Binrak

HEeoOXiTHO 3a0e3MeUnTH TaKUH pallioHAbHUI HATAT, 3a SKOTO HE BUHHKATUME MIKPOTPIIIMH Y Tili BIHIIS
IIAPONIKK YW TepEeHaNpyKEHHSI XBOCTOBHKA BCTABHOTO 3yOIIs, MO CIPUYHHUTEL HOTO pyiHYBaHHS. AOO XK
TBEPAOCIIAaBHUH 3yOellb He BHIAAC IiA JTIE0 ITUKIIYHONO HABaHTAKEHHS. 3 II€I0 METOK BCTaHOBHMO
napaMerpy CEJIIEKTHBHHX TPYI, 3aCTOCYBaHHS SIKUX JOOpe 3apeKOMEHIyBajo cebe il 4ac MpecyBaHHS
BCTaBOK MaJIUX JliaMeTpiB.

Ty xp max

a 6 6

Puc. 3. Xapaxmep nanpysicenns y 30ni “ 3ybeyv—umuapowra” nio wac npecyeamms

Orxe, ana 3youis @14]14 . MM icHyIOHOIO TeXHOMOTiEI 3a0e3meuyeThest (OPMOYTBOPEHHS

OTBOpIB Y BIHIIX miapomok po3mipamu @14,00 — 14,05 mm. Biarak HaTsr y 3'€aHaHHI “3y0emb—iiapor-

ka” 3MiHIOETBECA Bi Npax = 0,140 MM 10 Npin = 0,063 mMm. Taki 3HaueHHS HATATIB HE BIAIIOBIIAIOTH
ICHYIOYMM BHMOraM, III0 AiI0Th Ha BUPOOHMITBI. 30KpeMa, HOpPMATHBHA JOKYMEHTAI[isl PErjaMeHTYE
3HAUEHHS HATATY Yy PO3MNISAIyBaHOMY 3 e€aHaHHI y Mexax Bil Npyin = 0,087 MM 10 Npa = 0,143 mwm.
BpaxoByrouu 1ie, BHIIpaBJIaHUM € 3aCTOCYBaHHS CEIEKTHBHOTO CKJIAJaHHs Ta 3a0e3le4eHHsI TOYHOCTI
OTPUMAaHHS KOHCTPYKTOPCHKUX ITOKa3HUKIB OTBOPIB. 3 II€I0 METOI0 aHATi3yBajJd TOYHICTh ICOMETPHUYHHUX
napaMerpiB XBOCTOBHKIB 3yOIliB Ta OTBOPIB ITiJ] HHUX.

BpaxoByrouu Bigomi (opMyJIH OIOPY MaTepiajiB HEPYXOMICTh ITPECOBOro 3’ €IHAHHS 3a0€3MCUYEThCS
CTBOPEHHSIM HATATY 3 BIAMOBITHUM PO3IMOIUIOM HAMpPYKeHb Yy TUTl 3yOIsl 1 y CHpsDKEHHX Iiapax Tija
mapomkd. ToMy BIUTMB MeEXaHIYHMX ITOKAa3HHWKIB MartepiaiiB 3yOlls Ta IIAPOIIKA Ha BEIUYHUHY CHII
KOHTAKTHOT'O 3B’ 513Ky 1 HATSTH y 3’ €THAHHI OLIHIOBAJIM Ha OCHOBI Bijjomux (opmyi Jlsme [7, 10]:

,-Nam 14m 6’
“od g E E, &

3 3

: D

ne d, — miamerp 3ybus (Mm); N — BenuuMHa HaTATY HPH MOCAAmi 3yOus y mapomky (Mm); I, —
koedinieHt Ilyaccona must Matepiady XBocToBHKa 3yOus (mms tBepmoro cruaBy 0,24); 11, — xoedimieHT
[Tyaccona ma crami mapomku (0,3); E, — MOmynb NPYXKHOCTI IS Marepially XBOCTOBHKA 3yOILd

(5,6 - 10° MIla); E,, — MOylh IPY’KHOCTI Ju1si MaTepiaiy mapomku (2,1:10° MITa).
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Po3paxyeMo KOHTaKTHUH THUCK, SIKHM BUHHKAE TIiJl 4ac 3alpecoBYBaHHS 3yOIs 32 MaKCHMAallbHOTO
HaTATY N = 0,140 mm:

-m 1+rm 6" _01402- 024 ,1-03¢"
P4 g E. = T4 §5610°  2140°

W

= 2130 MIla

Ta MiHIMAJITBHOTO Npin= 0,063 MM:

-m 1+rm g _0063a- 024 1- 03 g

Q=958 M.
= g E | E 5 14 $56X0° 2140° 4 )

3rigHo 13 AOCIIKESHHIMH, TEIep MPOBEASMO aHaIi3 MIITHOCTI IIApOMIKK HonoTa aiaMmerpoM 302 MM,
sKa 3a3Ha€ HaAIpy)KEHb ITiJ] 4ac 3ampecoByBaHHs 3yOls Ha 3MoxenboBaHiil mapomii y CAE cucremu
KOMPAS-3D V16 (puc. 4).

Puc. 4. 3D-mo0env wapowku mpuwapoutkosozo 6yposozo ooroma oiamempom 302 mm 6e3 Ha8aHMAaxiCeHHS

3MOIeNI0EMO TaKHid BUTIAI0K (puc. 5):

— 3a TI0YaTKOBOTrO 3ampecoByBaHHs (1103. 1);

— KoOJH 3y0elb 3ampecyBain Ha rubuny 3 M (mos. 2);

— Konu 3yberrb 3ampecyBany Ha riubuay 7 M (11o3. 3);

— y KiHIIeBOMY TIOJIO’KEHHI (3a MOBHOTO 3ampecoBaHoro 3yors) (mos. 4).

Jist 3Mo/IenboBaHOT MOJIEN] Ta OTPUMAHHMX TTICISI PO3PAXYHKY BEIMYMHU THCKY 3alpecOBaHUX 3yOIliB
PO3paxyeMo HarpyKeHHs, SKi BUHUKAIOTh Y MAPOIIIII il 9Yac PeCcyBaHHS.

Orxe, sik 6aunmo 3 puc. 5 ta 6, Ha MOYaTKy MpecyBaHHs 3yOlls BEIUKUX HAMPYKEHb HE BUHHKAE (iX
BeNIMYMHA, o Aopiaioe 107 MITa). 3a mogaabInoro mpecyBaHHs BeTHYHHA HAPYKEHHS 301IBIIYETHCSA Y
Mmipy 3arnuOnenHs 3youst (otBip 2 ta 3). | HailOLTBIIOro HANPYXEHHS 3a3Ha€ OTBIp 4, Jie 3y0elb MOBHICTIO
3arpecoBaHuii. MakcuMalbHI Hallpy>KEHHsI Ha KPOMIIi 0TBOPY MOXKyTh gocsirati 5000 MITa.

PosrnsHeMo aHaNMOTriYHMI BUNAAOK IS Ii€T MIAPOIIKHY, ajie¢ BXKe IS MiHIMAJIbHOIO HATAry 63 MKM.

Otxe, sik Gaunmo 3 puc. 7 Ta 8, XapakTep pO3NOAUTY HANpPYKEHb HE 3MIHIOETHCS 32 MEHIIOTO
HATATY, 3MCHIIYETHCS TUTBKH BEIMYMHA HANPYXXEHHS. AHAIOTIYHO HANPYXKEHHS HA TIOYATKY IPECYBaHHS
3yOlLIs € HEBEJTMKMMH 1 3@ TIOJANBIIOTO MPOCyBaHHs 3yO1s 3pocTatoTh ax q0 2700 MITa.

[Ticns orpumanux pe3yabraTiB (puc. 9) MokHA MOOAYUTH, 10 HAWHAMPYKEHIIMM MicieM Oyzae
peOpo JoBKoOJIA 3yOLs. MakcuMalibHEe Hapy>KeHHs Ha I11iii rpaHi craHoBuTuMe 10 5000 Mlla, 1110 € goBoti
3HAYHOK BeIMYMHOK. HeoOXigHO BpaxyBaTH, IO II€ € BEIMUYMHA HANpPYKEHHS Yy CTaHI CIIOKOI 1 BOHA
Oy/e 3HauHO OLIBIIOKO M Yac podoTu nonora [8].
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Puc. 5. Mooenosanns nanpyscenozo cmamy y OLISIHKAX CRPANCEHHSL

“ xeocmosux 3yoysi — omeip wapowku” Ha 6iHYAX wapouku 6ypoeozo ooiroma diamempom 302 mm
3a namsey 140 mxm: 1 — 3a nouamrosozo 3anpecogysanisi (nos. 1);
2 — konu 3ybeys 3anpecysanu na anubuny 3 mm (nos. 2);
3 — konu 3ybeys 3anpecysanu na anubuny 7 mm (nos. 3);
4 — y xinyesomy nonodicenti (3a nogrno2o sanpecosanozo 3yoyst)
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Ha 8iHYL wapowku 0yposoeo donoma oiamempom 302 mm 3a namsezy 140 mxm
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Puc. 7. Moodeniosants Hanpysiceno2o cmamny y OLIAHKAX CAPSICEHHS.
“ x6ocmosux 3yoysi — omeip wapowku” Ha GIHYAX WapouKu 6ypoeozo
oonoma diamempom 302 um 3a namsey 63 mxm: 1 —3a nouamxosozo 3anpecosysanisi (nos. 1);
2 — konu 3ybeys 3anpecysanu na anubuny 3 mm (nos. 2);
3 — konu 3ybeys 3anpecysanu na anubuny 7 mm (nos. 3);
4 — y kinyesomy nonodcenti (3a nogHo2o sanpecosanozo 3yoyst)
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Puc. 8. 3binvuenuii 6ueisio 3 po3pizom HaAnpyjiceHo2o CMauy
V OUIIHKAX CAPSNCEHHS “ X80CMOBUK 3y0Ysi — Oomeip wmapouru’”
Ha 8iHYI wapowku 0yposozco donoma oiamempom 302 mm 3a namsey 63 mxm

BucHoBku. 3pilicHeHi JOCTIPKEHHS Jald 3MOTY BCTAHOBHUTH XapakKTep PO3IMOIITYy KOHTAKTHHX
HANpY)XEHb y CIPSDKCHUX AUISHKAX “XBOCTOBHMK 3yOIlsi — OTBip mmapomku” (puc. 5-7). s cTBOpeHHs
CIIPUSTINBOTO PO3MOALTY HANPYKEHOTO CTaHy y IUISHII TIOBEPXHI OTBOPY Y BiHII MAPOIIKH e()EeKTHBHUM
€ TIOTepe/KEHHsI BUHUKHEHHSI TPIIMH IIe MiJ Jac mpecyBaHHs 3yOrs. s 1poro morpiOHO perensHO
3MIMCHIOBATH 3axXKCT BiJ IEMEHTallil BIHIIB [IApOMKH. Y BHIAJKy KOHCTPYKIiH 3 OaraTopsIHhM
pO3TalllyBaHHSIM TBEPAOCIUIABHUX 3YOI[IB Ha BIHIMX e(EeKTHBHUM € BHKOHAaHHS BH(pE3epOBAHUX
IUIOIIA/IOK Ha TIUOWHY IEMEHTOBAHOTO WIapy, MO IOMepe/kae BUKPHIITYBAaHHS (parMeHTIB BiHIIIB
MIAPOIIKH.

BcranoBieno, 110 3a yMoB 3a0€31EUeHHS iICHYIOUOI0 TEXHOJIOTIE0 HOPMAIILHOTO PO3MOITY PO3MIpiB
OTBOpIB y BIHISIX MIAPONIOK Tl BCTaBHI TBEPIOCIUIAaBHI 3yOIi THUMOpo3MipoM 14 MM CTBOPIOIOTHCS
CIPUSTINBI YMOBH Uil TPYIyBaHHS CEIEKTHBHHX TPYI IO pPO3Mipax OTBOpPIB Ta BCTABHUX 3YOIIiB.
3anponoHOBaHWM MiAXiN Ui BCTAaHOBJICHHS palliOHANFHUX MapaMerpiB HATATIB ISl MPOSKTYBaHHS
3'eaHaHHS “3y0erb—aponKka” y AeB’ AITH CeJICKTUBHUX Tpymnax. Takui miaxi yMOKIUBIIOE 3a0e3CUUTH
cTalie cepelaHe 3HadeHHs Harary Ha piBHI 0,103 MM, IO MITKOM 3aJ0BONIBHSIE BHMOTM HaAIMHOTO
KpiIieHHsT 3yOIlsl Ta TONepe/PKeHHS BUHHKHEHHS MIKPOTPIIIMH y TNl BiHIIB mapomku. DopmyBaHHS
CEJICKTMBHHUX TPYIl 3yOIIiB 1 OTBOPIB IiJ HUX 3a0e3reuye OTPUMAaHHS 3aaH0i TOYHOCTI il Yac CKIaJdaHHs
3’ emHaHHs “3y0enp—naponka” 3a YMOB 3aJlaHOI TOYHOCTI 0OpOOJIEHHsI OTBOpPIB y BIiHIAX Imapomok. Le
yCyBa€ BUHUKHEHHS HepalliOHAJIbHMX 3HAYCHb HATATIB, SKI 3HMKYIOTh HAJIMHICTH 3'€IHAHHA “3y0erb—
mapormka” .

Hapmani akryanbHEM € po3poOJeHHS! HOBHMX KOHCTPYKIIH e()eKTHBHOTO PO3TAIIyBaHHS BCTAaBHOTO
MOPOIOPYHHIBHOTO OCHAIIIEHHS IAPOIIOK Ta aBTOMATH3AIlii IPOIIECIB CENIEKTUBHOTO CKIIAJIAHHS 3’ €THAHHS
“3y0erb—inaporika” .

1. Axum P. C. Hayxkoso-npaxmuuni 0CHO8U MEXHONO02I 6U2OMOGLEHHS MPULAPOUKOSUX OYPOSUX
donim ma niosuwenns ix axocmi i epexmusnocmi:. mornozp. | P. C. fAxum, IO. []. Ilempuna, I. C. Axum. —
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