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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. TTigBuIieHHS SIKOCTi OTBOPIB [P CBEPJIiHHI TOHKOCTIHHMX BUPOOIB 3 OPTOTPOITHUX BYTJIEIJIACTHKIB

2. Improving the quality for drilling holes in thin-walled products with orthotropic carbon fibers

Pedepar:

1. Inceprauiiina po60Ta IPUCBAYEHA BUPIlIEHHIO TPO6JIeMH MiABUILEHHS SIKOCTi OTBOPIB Y TOHKOCTIHHUX BUPO0OAX 3
[TKM Tuny opTOTpOIHHUII BYIJIENIACTUK 32 PaXYHOK 3HIDKEHHS iX 1eeKTHOCTI Ipy CBEPAJIiHHI Ha OCHOBI pO3pOOKU
iHCTpYMEHTY [1J11 pEBEPCUBHOTO CBEPAJIiHHS. B po6oTi npoaHasnizoBaHO 0CO6INBOCTI MEXaHIYHOTO 0OpOOJIEHHS
ByIJle- Ta CKJIOIIACTUKIB, Ta [10Ka3aHa CYTTEBA BiIMiHHICTb IIPOLIECY iX CBEPAJIIHHS BiJ, 0OOpO0JIEHHS METaJIiB.
[IpoaHanizoBaHMii BIIJIMB T€OMETPIi iIHCTPyMEHTA Ha IPO6JIeMy pO3LIapyBaHHS KOMIIO3ULIMHUX MaTepialiB Npu
CBep/JIiHHI, HA TOYHICTH i BimxnyieHHs: GopmMuU IpU 06pobLi, TeMIIEpaTypy pidaHHs. Briepiie 3anpornoHoBana cxema
PEBEPCUBHOIO CBEPIJIiHHS ByIJjle- Ta CKJIOIJIACTUKIB 3 ypaxyBaHHSIM XapaKTepPHUX 0COOJIMBOCTEN MaTepialis, 110
IO3BOJISIE MiABUILMTY CTiMKICTh Ta 3HU3UTHU iMOBipHICTb NOSIBU Ae(eKTiB. [y peasniszalii peBepCUBHOTO CBEPAJIiHHS
pO3pobJIeHe Ta CTBOPEHE PEBEPCUBHE CBEPILJIO, & TAKOXK IPUCTPIiA, 0 3a6e31edye peBepCyBaHHS 06€PTAIbHOTO

PyXy cBepaJia. BcraHoBieHO, 1o MakCcuMasibHe 3HouyBaHHS h=0,2 MM 717151 peBepCHUBHOTO cBepia pu n= 480



006,/XB [OCSTaeThCs IpY 06pobseHHi 99 0TBOPIB, 1pu n= 880 06/xB - 89 OTBOPIB, IPU OLHOHAIMPSIMIIEHOMY
CBep[JIiHHI peBepCcUBHUM cBepaJjioM (n= 480 06 /xB) - 49 O0TBOPIB, A7 CTYIiHYATOrO CBepJjia - 65 OTBOPIB.
ExcriepuMeHTabHO JOBEEHO, 10 MiIBULIEHHS KyTa B I1JIaHi TPU3BOAUTS JI0 MiJBUILEHHS 3HOIIYBAaHHS CBEP/AJIA Ta
3HMKEHHS HOTO CTiMKOCTi. BCTaHOBJIEHO, 1110 3aCTOCYBAHHSI PEBEPCUBHOTO CBEPAJIIHHS 3HMKYE BiIXMIIEHHS
006pO6JIEHUX Bill KPYIJI0CTi OTBOPIB Ha 18% Ta 3HMKYye TeMIlepaTypy B 30Hi pizaHHs Ha 2-3°C NOpPIiBHSIHO 3i
CTYIiHYaTUM CBEPAJIOM. BCTaHOBJIEHO, 1110 [IPY PEBEPCUBHOMY CBEPIJIiHHI 361/blI€HHS KyTa B IJ1aHi IPU3BOJUTD
IO MiJBUIEHHS] TEMIIEPATypH B 30Hi pizanHs Ha 1-2,5°C. [IpakTHU4Hi Ta TEOPETUYHI pe3yJIbTaTh POOOTH
BIIPOBA/’KEHi Y BUPOOHUIITBO i y460BUI IpPOILIEC.

2. The dissertation is devoted to the improvement of the holes quality in the PCM type of carbon fiber and
fiberglass by reducing the defects of carbon and fiberglass during their drilling through the development of tools
for reverse drilling. The features of carbon and fiberglass machining were analyzed in the paper, and the significant
difference of cutting metals and PCM was shown. The influence of the tools geometry to the problem of separation
of composite materials during the drilling and to the accuracy and deviations form, the processing temperature of
cutting were analyzed. For the first time a scheme of reversing drilling of carbon and fiberglass taking into account
the characteristics of the materials that can increase the stability and reduce the probability of defects is
proposed. To implement the reverse drilling the reverse drill and a device which provides the reverse of rotational
motion of the drill was designed. It was established that the maximum wear h = 0,2 mm for reversing drills with n =
480 rev/min is achieved after cutting of 99 holes, with n = 880 rev/min - 89 holes, the unicast drilling by reverse
drill (n = 480 rev/min ) - 49 holes, for stepped drill - 65 holes. Experimentally proved that the increase of main
angle in plan leads to increasing of wear and reducing drills stability. It is established that the use of reversible drill
holes reduces the deviations from roundness processed by 18% and lowers the temperature in the cutting zone at
2-3 °C compared with step drill. Established that the increasing the plan angle during reverse drilling increases the
temperature in the cutting zone on 1-2,5°C. Practical and theoretical results were implemented in production and
educational process.
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