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WCCJIEJOBAHUE HECYIIENW CIIOCOBHOCTHU
KOHCTPYKTUBHO-TEXHOJIOIT'MYECKUX PEHNIEHUIA
COEJUHEHMUA BYT'EJISA C KOMIIO3UTHBIMHA
KOHCTPYKTUBHBIMH 2JIEMEHTAMUA

BBenenue. BonokHUCTBIE U CIOMCThIE KOMITO3UITHOHHBIE MaTepuaisl (KM) mupoko npuMeHsoT
BO BCEX 00JIACTAX MPOMBINUICHHOCTH, B CBS3HM C TEM, YTO OHHU IMO3BOJSIOT MaKCHMaJIbHO MOBBICUTH
3¢ (HeKTUBHOCTh KOHCTPYKIMI ¥ ONITUMHU3NPOBATH UX IO Macce. J[JIs1 KOHCTPYKTHBHBIX 3JIEMEHTOB W3
KM HeoOxoauMbl crielMalIbHbIE KOHCTPYKTHBHO-TexHONIorHueckue permenns (KTP) coemunenuii s
0oJiee paBHOMEPHOTO pacrpeieieH s HANPSHKEHUH B HEPETrYJISIPHBIX 30HAX KaK METAJNTUYECKUX, TaK U
KOMITO3UTHEIX JieTalieil. B cBsizu ¢ aTiM npobiema Beioopa parmonansHoro KTP coenmunenus siBisiet-
CA aKTyaJIbHOM.

AHaJM3 MOCJIeHUX Hccael0BaHUN M myOaukanui. /[ng cHuXeHus Macchl KOHCTPYKUUN He-
00X0IMMO TOBBICUTH 3(PPEKTUBHOCTH HCIOJIB3YEMBIX MAaTEPUANIOB M CYLIECTBYIOIIUX TEXHOJIOTHH.
KoMmmo3uTs! u nerani Ha UX OCHOBE B MAIIMHOCTPOUTEIEHON M TPAHCIIOPTHOM OTpaciisix BeChMa pac-
MIPOCTPaHEHBI, HO YBEIUIUTH dPPEeKTUBHOCTh U 00muit 00beM KM B MamImHOCTPOUTENBHBIX KOHCT-
PYKIMAX HE BCEr/la MO>KHO M3-3a JOPOIOBHU3HBI ATHX MaTepuanoB. KpoMe Toro, cymecTByeT psj npo-
OneM, CBSI3aHHBIX C TPYJHOCTSAMH coeianHeHus aeraneid m3 KM mMexmy coOol M MeTauIn4ecKUMHU
aneMeHTaMu KOHCTpYKuH [1, 2]. OCHOBBIBasACh Ha MPEMIOKEHHBIX CIOCO0aX COSAMHEHHM AeTaneit
u3 KM, MOXHO yTBEp>KIaTh, YTO TPATUITMOHHBIC BUIBI COSAMHECHUM, aKTUBHO MPUMEHSIEMEBIC IS Me-
TAJUTUYECKUX KOHCTPYKINH, Manod(hdeKTUBHEI 111 KoMITo3uTOB [3]. COOTBETCTBEHHO JIJIsi KOHCTPYK-
muii 3 KM cnegyer mpuMeHsTh ApyTHEe, HETPAAUIHOHHEIE BUIBI COCTMHEHUH — MHUKPOIITH(TOBBIE,
T.€. COEAMHEHHUS C MPOJOJHHBIMHU W IONEPEYHBIMH CBSI3IMH, KOTOpBIE 00pa3yloT Te€TepPOreHHYIO
ctpykrypy KM, He HapymaroT IeIOCTHOCTH BOJOKOH W OJiarofaps MUHUMU3AIUN KPEIEKHBIX dIie-
MEHTOB B MEHBIIIEH CTeleH! eOpMUPYIOT HAIIPsDKEHHOE TI0JIe TIPH Tepenade yCUINi OT OHOM Jie-
Tau K apyroi [4]. HecmoTps Ha moporoBusHy KM, clI0)KHOCTh peMOHTA U COCTUHEHUS KOHCTPYKITAN
n3 KM, KOMIIO3UTbI aKTUBHO BHCAPAIOT B BOCHHYIO TEXHUKY, MAIIMHOCTPOCHUEC, CIIOPT U MEAULIUHY.
B cBsi3u ¢ 3TUM KOMIIO3UTHBIE KOHCTPYKITUH HCIIBITHIBAIOT PAa3IMYHbIE CIOKHBIC HArpykeHus. OHIM
13 TaKUX HArpy)>KeHUH SABISETCS HEPAaBHOMEPHBIA OTPHIB, TZI€ OJHOBPEMEHHO MPOMCXOIUT OTPHIB U
Kpy4YeHHE y3JI0B KPETUICHUSI.

Hean padotsl. Llensio nanHoro uccinepoBanus sBisieTca paspaborka KTP coenunenus: kommo-
3UTHOM JIeTalli M y37a KpEeIUIeHHUs, KoTopoe OymeT MakCUMalbHO 3(()EKTUBHBIM IIPH HATrpyKEHUU
HEPAaBHOMEPHBIM OTPBIBOM. Y3€ll KPEIIeHHsA, KOTOPBIM Yalle H3rOTaBIMBAIOT M3 METAJTHYECKOro
CIJIaBa, BBIPHIBAETCS M3 OoJiee MOAATIMBOTO M MEHEE >KECTKOTO KOMITO3UTHOI'O KOHCTPYKTHBHOTO
aneMeHTa. B ¢Bs3M ¢ 3THM HEOOXOAMMO CO3/IaHUE TAKOTO PEHICHHS, KOTOPOe MAaKCUMAJILHO PACKPOET
MIPEUMYIIECTBO OJHOTO M APYTOTO MaTepHaa.

N3n0:xeHue 0CHOBHOTO MaTepHaJa. BrICOKOTEXHOIOTHYECKHE KOHCTPYKIIUN MPOEKTUPYIOT U3
YCIIOBUSI MUHHMYMa MacChl, IIO3TOMY Y3JIbl KPEIUICHUSI UMEIOT CIIOKHYI0 (hOpMY, M3TOTaBIUBAECMYIO B
pe3yspTaTe OOJIBIIOrO KOJHMYECTBA TEXHOJOTHYECKHUX Omeparuid. [ BICOKOW TOYHOCTH pe3yibTa-
TOB HUCCJICAOBAHUA SKCIECPUMEHT IMPOBOAAT MAKCUMAJILHO HpI/I6J'H/I)KeHHO K p€ajiIbHbIM YCJIOBHAM Ha-
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Tpy’KEHHsI U 3aKperuieHus, TepenaBas GpopMy M pa3Mepbl UCTBITHIBAEMOW KOHCTpyKiuu. Ha aTare
UTEPALMOHHOTO MPOEKTHPOBaHMS U MpoBepkH pabotocnocobHoctd KTP BeiOMparoT KoMOMHUpPOBaH-
HBI HKCIIEPUMEHT, T.€. 3HAUUTEIBHO YIPOLIAIOT (OpMY HCIBITHIBAEMOI KOHCTPYKIWH, HpeIBapH-
TETFHO MOJCIHPYS pa3IndHble BapuaHTh. KoHeuHO-d1eMeHTHOe MojaenupoBaHuwe B makere Solid
Works onennBaet HanpsbkeHHO-AedopmupoBaHHoe coctosiaie (HAC) u mokassiBaeT, 4To mpu mepe-
XOZIe OT peaNbHON KOHCTPYKIWH (puc. 1, a) 10 KOHCTPYKIMK C HYJIEBOW KpUBH3HOW 00071049KH (pHcC. 1, 6)
MaKCUMaJbHble HanpspkeHus: cHuxarorcs Ha 30 %. [lyig ynpolieHHONH KOHCTPYKLHUHM 3KCIEPUMEH-
TalnbHOTO oOpasua (puc. 1, ) aHamoru4yHoe najeHue HanpspkeHud npoucxoauT Ha 20 %. CooTBeTcT-
BEHHO, HECYIIasi ClIOCOOHOCT, ONpeieieHHas SKCIIEPUMEHTOM, 3aBbiiieHa Ha 20 % .

PeanpHas KOHCTpYKLMA PeanbHas KOHCTPYKIUSL ~ YNIPOILEHHAS KOHCTPYKIMS
C HyJIEBOM KPUBU3HON 9KCIIEPUMEHTAILHOIO

obpasia

Puc. 1. Ananuz ynpowenus popmol peanvhol KOHCMPYKYUU 00 IKCNEPUMEHMATbHO20 00pasya

[pocreitmee KTP coenuuenus MeTauinyeckoro Oyressi 1 KOMIIO3UTHOW 000JI0YKH PeaTu3yeTcs
Onarofapsi HHTETPAIbHOMY CITIOCO0Y COOpPKH ¢ MaKCHMAalIbHOW ajre3well mo BCeM IMOBEPXHOCTSIM KOH-
takTa (puc. 2, a). Jlannoe KTP moxHO MomuduImmpoBaTh ¢ MOMOIIBIO MEXCIIOHHOTO COSTMHUTEITHHO-
ro siemMenTa. [Ipu jxecTkol (hUKCallMK COSTUHHUTEIHLHOTO JIeMEHTa Hecylas ClIOCOOHOCTh MOTyYeH-
HOTO COCJIMHCHUS pacTeT Onaroaaps 0osiee paBHOMEPHOMY pacHpeeiICHUIO HAPSKSHUN B 30HE KOH-
TakTa Pa3sHOPOIHBIX MaTepuanoB (puc. 2, 6). Peann3ys MeXCIOWHYIO MPOYHOCTHh IMPOMEKYTOUHBIX
CJIOEB BHYTPEHHHMH TPAHCBEPCAIHHBIMHU DJIEMEHTAMHU M (PUKCHPYS COENUHUTENBHBIA IIEMEHT BCETO
JIUINb TIApOH CIIOEB, MOJydaeM PaBHOMEPHOE paclpeielicHHE HANPsDKEHUH B HANPaBICHUU HOPMalU
TUIOCKOCTH cioeB (puc. 2, g). Bece mpomexxyTouHble GUKCHPYIOIIHE CJIOW KOMIIO3HIIMOHHOTO MaTepHua-
Jla, caM COEAMHUTENBHBIN 3JeMEHT U JIanku Oyrens nedopMUpyIOTCsS COBMECTHO, TEM CaMbIM ITOBBI-
rast HeCyIyto CllOCOOHOCTb COEIMHEHHSI.

byrens S T
CoenunuTenbHbIi deMeHT COEAMHHUTENBHBIN DIEMEHT

H C OJIHOCTOPOHHIM C Pa3sHOCTOPOHHHM
OIMOTKA yanpagienneM 3y0beB HAIpaBJICHUECM 3yObeB

Yacrtb \
komnosutHoi FOOka
000JI0YKH

a o I3

Puc. 2. Uccneoyemvie KTP coedunenus

IIponecc M3roTOBNIEHNS SKCIEPUMEHTAIBHBIX 00pa3loB BKIKOYAET B ce0sl TP 3Tama: MOJAr0To-
BUTEJIbHBIC OTepalyy, HalpaBJIeHHbIE Ha MPOM3BOJACTBO TOTOBBIX YacTel oOpasua, popmMoodpazoBa-
HHE 1 (POpMOBaHHE COCJMHEHMs TOTOBBIX YacTed oOpaslma Mexay coOoil, MexaHndeckass o0paboTKa
KpaeB 3KCIIEPUMEHTAIBHOr0 00paslia U CBEpJIICHUE OTBEPCTHH MoJ (PUKCAMIO B pa3pbIBHON MallllHE
(puc. 3). UsrotosneHo msate BuaoB KTP coeanHennii Oyremnst co CTEKIIOMIACTUKOBOM JKECTKOH 000-
no4koi. OTHOBpEeMEHHOE MPUIIOKEHHE OTPBIBHOTO YCHIIMS M KPYTSILEro MOMEHTa Ha CTaHAApTHOU
Pa3phIBHOM MAaIllMHE OCYIIECTBIISIETCA Oylarozaps CMELICHHIO 00pa3lia OTHOCUTEIBHO LIEHTPA U MPH-
JIO’)KCHUIO PaCTATHBAIONICH CHITBI K peryary (puc. 4, a), caM ke o0pasell )KeCTKO COSTHHSICTCS C HIDK-
HEl TpaBepcoO pa3phIBHOW MAlIMHBI B CAMOM HWXKHEM TOJIOXKEHHH (pHc. 4, 6). Tsara numeer OTKIOHE-
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HUE OT HOPMaJX Ha 5°, HO CYIIECTBEHHOW MOTPENIHOCTH TP MaKCHMAILHOM Pa3HECEHHU TPaBepc He
BBI3BIBAET, TaK Kak coctasisieT Bcero 0,5 %. JlaHHasi OrpeniHOCTh HUBEIUPYETCSI B XOA€ CTaTUCTHYE-
CKOW 00pabOTKH JaHHBIX PE3YJIbTATOB UCCICIOBAHUSL.

|’ W3rorosnenue ‘| |’ Wsrorosnenue ‘| |’ Hsrorosnenue ‘|
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Puc. 4. Cxema nacpyorcenust u 3aKpenienus IKCHepUMEeHMAaIbHbIX 00pa3yos

PesyabTatpl. B Tabnuie npencraBieHbl pe3ysbTaThl HECYLIEH CIOCOOHOCTH MpPU HepaBHOMEP-
HOM OTpbIBe paznuuHbiX BUAoB KTP coennnenus Oyrenst ¢ KOMIIO3UTHONH 00OJIOYKOM, a Takxke Iua-
rpaMMbl pa3pyIICHHs, O3BOJISIONINE OLEHUTh JKUBYYeCTh coequHeHus. Camas 3((eKTuBHAsS MOJIHU-
¢uxammsa KTP coenunenus nocturia npupocta Hecyuiel ciocoonocty a 130 %.
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Pesynomamol npogedennvix sKcnepumMeHmanbbix ucciedosanui 0as kascooeo muna KTP coeounenus

KoHCTpYKTUBHO-TEXHOJIOTUYECKOE CpenHsis HecyIasi CliocoOHOCTh JnarpaMMmbl pa3pyiieHus dKc-
pELIEHNE COETUHEHNUS kaxxgoro KTP coeaunenus, kH MEPUMEHTATIBHBIX 00pa3IloB
P, xH =
AJNIre3nOHHOE COEIMHEHHE, YCUIIEH- 24
HOE MOAMOTKOH >
A, MM
AJre3noHHOE COCTUHEHNE Ha OCHOBE
COEIMHUTENBHOTO DJIEMEHTA C OJHO- 46
CTOPOHHHM pa3MeIICHHEM 3yOheB, ?
YCUJIEHHOE MOJIMOTKOU 0 —
4 8 A, MM
AJre3noHHOE COCTUHEHNE Ha OCHOBE P, xH
COEIMHHUTEIIEHOTO AJIEMEHTA C OJTHO- 3
CTOPOHHUM DPa3MeEIIEHUEM 3yOLEB, 4,75 2| =
YCHIIEHHOE MOJIMOTKOMH JBOMHOI L
TOJIIIHHE! 07757170 15 Amm
P, xH p
T
AJNIre3noHHOE COSIMHEHNE HA OCHOBE 3 /
COEJIMHUTEIHLHOTO JIEMEHTA C OJ[HO- 5,1 2 /
CTOPOHHHM pa3MEIICHHEM 3yObeB 1 —
04 8  Awmm
P, xH

AJNre3MOHHOE COENHEHNE Ha OCHOBE
COETMHUTEIIFHOTO 3JIEMEHTA C TIPO-
THBOTIOJIOKHO HAIPABICHHBIMU
3yObsIMHU

5,5

4 8 12 A,wMMm

S —~ N W

BeiBoabl. B X07¢ 3KCIIEpUMEHTANBHOTO UCCIICIOBAHUS HECYICH CIIOCOOHOCTU PA3JIMYHBIX BH-
1o KTP coenunennii Oyrenst ¢ KOMIIO3UTHBIM OCHOBAHHEM TOJITBEPIKACHO TOJIOKUTENFHOE BIIMSHUE
COCIMHUTEIBLHOIO DJIEMEHTA OJiarofaps peajau3alui MEKCIOWHOW MPOYHOCTH U PABHOMEPHOMY pac-
MpEeNeNCHUI0 HANpsDKeHUM B 30HE coelMHEHUS. KOHEUHO-3JIEMEHTHBIM MOJECIMPOBAHUEM OLICHEHA
MOTPENTHOCTh YIPOIIEHHs (POPMBI IKCIIEPUMEHTAIEHOTO 00pasia, kotopas coctaBuia 20 %. Bueape-
HUE COEIWHUTEIIFHOTO JJIEMEHTa YIBAaMBAaeT IIPENEIbHYI0 HECYIIYI0 CIOCOOHOCTH COETUHEHHS
¢ 2,4 no 5,5 kH. BeisiBiieHHOE HapyIIeHHE aAre3MOHHON MPOYHOCTH MIPU Pa3pyIICHUH BBI3BIBAET HEOOXO-
JIMMOCTB 00S13aTENTFHOTO HAaHECEHHsI JIOTIOJTHUTEIBHOTO KIIEEBOTO CIIOSI Ha BHEIPSIEMBIN COSTMHHUTENHHBIN
JJIEMEHT ¥ Ha KOHTAKTHYIO MTOBEPXHOCTH Oyrens. B kadecTBe Moacios B TAHHOM HCCIIEIOBAHUHN HCIIONb-
3oBaH kied BK-25. ToniuHa NoAMOTKM HE OKa3bIBAET CYIECTBEHHOTO BJIMSIHUS HA HECYIYIO CIOCOO-
HOCTh. B TO ke Bpemsi yBenuueHNe TONIUHBI TOAMOTKH MOBBIIIACT )KUBYYECTh JAHHOTO COETMHEHUSI.
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AHOTAIIA / AHHOTALIUSA / ABSTRACT

I'.C. bexemosa. JlocaixeHHs1 Hecy4ol 3JaTHOCTI KOHCTPYKTUBHO-TEXHOJIOTIYHMX pillleHb 3’€IHAHHA Oyreis 3
KOMIO3UTHHMH KOHCTPYKTHBHUMH eJleMeHTaMHu. Po3po0iIeHO KOHCTPYKTHBHO-TEXHOJIOTIUHI PillleHHs 3’ €AHaHb Oyrens 3
KOHCTPYKTHBHUMH €JIEMEHTAMH 3 KOMIIO3HLIHHOTO MaTepiany, sKi 3a3HAalOTh BIIPUBHOTO 3yCHIUIS 1 KPYTHOTO MOMEHTY.
[IpoBeneHO MOETIOBaHHS METOAOM CKiHYeHHHX eJeMeHTiB y nakeTi Solid Works 3a omiHkoro BrumuBy 3MiHu GopMmu i po3mi-
piB JOCII/pKyBaHO! KOHCTPYKILIi Ha KPUTHYHI HANpPYXKEHHS, [0 BUHUKIM MiJ Mi€I0 HaBAHTQXCHb B KOHTAKTHUX 30HAX
3’eqHaHHs. CIPOEKTOBAHO Ta BUTOTOBJIEHO EKCIICPHMEHTANIBHI 3pasKH I IPOBEJACHHS BHIIPOOYBaHb Ha HEPIBHOMIpHHI
BizipuB. BuroroieHo i BUNpoOyBaHO clielialibHUIM NPHUCTPIil, 0 J03BOJISIE HABAHTAXKYBATH PO3TSDKHUM 3YCHIUIAM 1 KPyT-
HUM MOMEHTOM OJHOYACHO Ha CTaHAAPTHIH pO3PUBHIN MaluHi. Pe3ynbraTramu eKcriepuMeHTaIbHUX JIOCIIIKEHb € KOHCTPY-
KTHBHO-TEXHOJIOTI4HI PillIeHHS 3’€lHaHb, 10 MiJBUILYIOTh Hecyuy 3aaTHicTb Big 90 1o 130 % BiIHOCHO 1IOYAaTKOBOIO CIIO-
co0y 3’enHanus. [ligBUIIEHHS MIXIIAPOBOI MII[HOCTI KOHCTPYKLUII JOCSTa€ThCs 3aBISKM BIPOBAKCHOMY 3’€HYBaIbHOMY
€JIEMEHTOBI. 3aIIPOIIOHOBAHO TEXHOJOTTYHY PEKOMEH/AIIIO MO0 KIeHOBOro MIapy Ha METaJeBUX €JIeMEHTaX KOHCTPYKIIi, a
TaKOXK 3p00JIEHO BUCHOBOK MPO BIUIUB MiAMOTKH Ha )KHUBYYICTb 3’ €JHAHHS.

Kniouosi crnosa: KOMIIO3UIIIHHIN MaTepial, 3’€{HaHHS, HEPIBHOMIPHHUH BiIpUB, HECY4a 31aTHICTb.

A.C. Bexemosa. Ucciienopanue Hecyleil cnoco0HOCTH KOHCTPYKTHBHO-TEXHOIOTHYECKUX PeLICHUN cOeAMHeHUs
Oyreasi ¢ KOMIIO3UTHBIMH KOHCTPYKTHBHBIMH 3J1eMeHTaMH. Pa3paboTaHbl KOHCTPYKTHBHO-TEXHOJOINYECKHE PEIICHHUS
coeIMHEeHNH Oyrelnsi ¢ KOHCTPYKTUBHBIMH DJIEMEHTaMHU U3 KOMIIO3ULIIMOHHOIO MaTepyaia, KOTOPbIe UCIIBITHIBAIOT OTPBIBHOE
yCUIIUE U KPY TSI MOMeHT. [IpoBeaeHO MOIenpoBaHie METOI0M KOHEUHbIX 31eMeHToB B makere Solid Works no orenke
BIIMSIHUSI I3MEHEHUST (POPMBI M Pa3MEpPOB UCCIIEAYEMOil KOHCTPYKIMN Ha KPUTHICCKHE HAIPSDKEHMS, BO3HUKILIHUE MO JEUCT-
BHEM HArpy30K B KOHTaKTHBIX 30HaX coeanHeHus. CIIpOSKTHPOBAHBI W M3TOTOBICHBI SKCHEPHUMEHTAJIbHBIE O0pa3Ibl IS
MPOBEICHHUS MCOBITAHNI Ha HEPaBHOMEPHBIA OTPHIB. 3roTOBICHO M OMPOOOBAHO CIICHHAIBHOE MPHCIOCOOICHHE, MO3BO-
JISIOIee Harpy»KaTh PacTATHBAIONIMM YCHIHEM M KPYTSIIIM MOMEHTOM OJHOBPEMEHHO Ha CTAHJApPTHOI pa3phIBHOM Mallu-
He. Pe3ynprataMu SKCIEpHMEHTAIBHBIX UCCIEIOBAHUH SBISIOTCS KOHCTPYKTHBHO-TEXHOJIOTHYECKHE PEIICHUS] COSUHEHUH,
MOBBIIIAIOIIUE HECYITYIO clTocOOHOCTh 0T 90 10 130 % OTHOCHUTENBHO MEPBOHAYATBHOTO CIIOC00a coenHeH s . [1oBbIIIeHIEe
MEXKCIIOHHOW MPOYHOCTH KOHCTPYKIMHU JOCTHraeTcsi Oiarojapsi BHEAPSHHOMY COCOMHHUTENBHOMY dneMeHTy. [Ipemnokena
TEXHOJIOTYecKasi PEKOMEHIAIMA O KJIEEBOM I0ICJI0E Ha METAUIMYECKUX IEMEHTaX KOHCTPYKIIMH, a TAKKe cieNIaH BBIBOJ O
BJIMSHUM NOJIMOTKH Ha XUBYYECTh COCANHEHUS.

Kniouesvie cro6a: KOMIO3UIIMOHHBIA MaTepHal, COeTUHEHIE, HEPAaBHOMEPHBIN OTPHIB, HECYII[ast CIIOCOOHOCTb.

A.S. Beketova. Study of the carrying capacity of design and technological solutions for bracket joint with compo-
site structural elements. Design and technological solutions for bracket joints with composite structural elements under tear-
off force and torque are developed. The results of the simulation of finite element method in SolidWorks package to equate
the influence of changes in the shape and size of the studied design on the critical tension arising under load in the contact
zones of the connection are obtained. The experimental samples for testing uneven tearing-off are designed and fabricated. A
special device that allows the tensile force and torque to be loaded simultaneously on a standard tensile testing machine is
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manufactured and tested. The structural and technological solutions of joints that increase the carrying capacity from 90 to
130 % relative to the original method of connection are the results of experimental studies. Increase of interlayer structural
strength is achieved through embedded connector. Technical recommendations on the adhesive sublayer on metal structural
elements is offered; the conclusion about the impact on the viability of the joint is drawn as well.

Keywords: composite material, joint/compound, uneven tearing-off, carrying capacity.
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IMPROVED METHODOLOGY FOR CALCULATING
THE PROCESSES OF SURFACE ANODIC DISSOLUTION
OF SPARK ERODED RECAST LAYER
AT ELECTROCHEMICAL MACHINING WITH
WIRE ELECTRODE

Introduction. The EDM in general and carved finishing by wire electrode in particular have be-
come an alternative to mechanic processing in tool production, manufacturing of complex-shape parts
of dies, molds, etc. With further development of EDM technology a pertinently urgent task, as for any
other type of metal processing, relates to improving properties of the original surface. The most effec-
tive way to provide the required surface finish qualities represents combined use of consecutively ap-
plied electrical discharge technology and electrochemical treatment with wire electrode.

Analysis of recent research and publications. According to many researchers in the field [1, 2]
the EDM process embodies a thermal one, when the material is removed by high energy electrical dis-
charges. A concentrated heat flow directed onto a small workpiece surface area initiates both local melt-
ing and evaporation of the molten material. Depending on the time-dependent distribution of spark ener-
gy, only 10...20 % of the molten material is evaporated, and about 20...40 % is splashed out as a liquid
from the wells under high pressure at breakdown path [3]. The remaining molten material solidifies and
creates a white modified layer surface. This layer, specific with a high microhardness contains residual
stresses, having a network of cracks and microfractures and usually consists of wire electrode transferred
material, oxides and carbides. Moreover, that surface roughness is high and depends on the technological
conditions of pulsed current EDM process. Thus, there exists a need for improving the surface texture
and removing the surface layer, ameliorating therefore the product performances.
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