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Providing the rigidity and vibration resistance indicators of the universal assembly tools
constructions for parts machining

Polishchuk Vitaliy, Popenko Vadym
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In the paper the operational characteristics improving possibility of re-adaptable machine tools by
providing technological parameters of rigidity and vibration resistance of their structures is discussed.
Also changes in the clamping ability of the tools under the vibrations influence in processing
conditions are considered.
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AHortanisi. Po3poOka cucremu iHpopMariitHOro oOMiHY MiJBOJHOTO amapara 3a3BHYail €
OKpEMHUM 3aBJaHHSIM IPU MPOEKTYBaHHI KOXKHOTO 3aco0y MigBOIHOI poOoTOTexHiKM. OgHUM 3
3aBJaHb CBHOTOJCHHS € CTBOPEHHS TaKOi CTPYKTYpH CHCTeMH iHGOpMAIiifHOTO OOMiHy, IO
3a0e3neunTh ii MOAYJIBHICTh KOHCTPYKINI Ta 3MEHIIEHHS 3YCHJIb Ha PO3pOOKY YHIKaNbHOI s
KOJKHOI cepii amapatiB cucteMu. sl BUPIMICHHS JaHOTO 3aBJAHHS HPOIOHYETHCS BUKOPUCTAHHS
TPUPIBHEBOI CHCTEMH iH(pOpMaLiitHOro 0OMiHy, sika 3a0e3MeYuTh MOIAYIbHICTh CHCTEMH.

KuarouoBi cioBa: cucrema indopMmamiitHoro oOMiHY, MJIBOJHUN amapar, iepapxidyHa
CTPYKTYpa CUCTEMHU.

Po3pobka cucrem iHdopMamiiiHoro oOMiHy € BaXKIIMBOIO CKJIAJOBOIO NPH MPOEKTYBaHHI
3aco0iB MiABOAHOI poOboToTeXxHIKU. CucTeMu 1HGOPMAIIITHOTO 0OMIHY MOXKYTh MAaTH Pi3HOMAaHITHY
CTPYKTYpYy B 3aJI€KHOCTI BiJ] THITY ITiJIBOJHOTO armapara, HOro Mpu3HaYeHHs, BUMOT JO IIBHIKOCTI
3MiHU #oro HavinmHoro oGnagHaHHSA. OCKUIBKH IMABOJIHI amapaTd HE BUITYCKAIOTHCS BEITUKHUMH
cepisimu (10 100) To KOXKEeH BUPOOHMK 3aCTOCOBY€E CBOi cTaHaapTu (BUOip iHTEepdeiiciB, po3podka
IHIUBITyaTbHUX TMPOTOKOJIIB) MPH BUTOTOBJICHHI OKPEMHUX MOIYJIB 3 SIKHUX TIOTIM CKJIaJa€ThCS
migBoaHUN amapat. Lle mpu3BOAWTH A0 TOTO, IO AJISE CTBOPSHHS MIJBOJHUX amapariB 3 MOJIYJIIB
pI3HUX BHPOOHHMKIB BHMAara€ CKIagHy CTPYKTypy CHCTeMHu iHdopmaliiiHoro oOMiHy abo
BUTOTOBJICHHSI TOJIATKOBUX MPOMIXKHUX TTEPETBOPIOBAUIB.

Mertoto poboTu € po3poOKa yHIBEpCaabHOI CTPYKTYPH CUCTEMH 1H(HOPMAITIHHOTO OOMIHY JIJIst
3ac00iB MiABOAHOT pOOOTOTEXHIKH.

Koxna cucrema indopmariiiHoro oOMiHy MiJBOAHOTO amapara BKIIOYAE B ceOe JIEeKiIbKa
0a30BUX MOJYJIB: MOAYJb KepyBaHHs, OIOK ceHcopiB (Ce), BUKOHABYI MEXaHI3MHU Ta HadillHE
obnagnanusa (HO).

Monaynbs KepyBaHHS MOXKE CKJIAJaTHUCS 3 OJAHOTO ab0 IBOX MOAIYJIiB 00poOKu iHdopmartii
(MOI). Ogua MOI BUKOPUCTOBYETHCSI B TIPHUB’SI3HUX ITIJIBOJTHUX CHUCTEMax, A¢ BCs iHGOpMarlis B
HE0OpOOICHOMY BUIJISIII TEPEIAETHCS HA ITOCT KEpyBaHHs. 3a3BUYaid, TaKi CHCTEMH HE MalOTh OJIOKY

72



IHHOBAIIIT B CYJTHOBYJIYBAHHI TA OKEAHOTEXHIIII XIII MixxHapoHa HayKOBO-TE€XHIYHA KOH(EPEHIIis

aBapiitHoi poOOTH 1 BC1 OCHOBHI pillleHHs npuiiMae omnepatop. [Ipu Takiit cuctemi iHpopmatiitHoro
00OMIHY OCHOBHOIO BUMOT'OIO € MPUBEACHHS BCiX 1HTEp(deliciB iHpopMaliiHOro oOMiHY A0 €HMHOIO
BUJy Ta nepeaayi oro uepes kabenb-Tpoc anapaTta. O6panuil inTepdeiic ToBUHEH MaTH MOKJIMBICTh
Oe3nepebiitHoro PyHKIIIOHYBaHHS HA BEJTUKUX BIJCTAHSX BiJ IECATKIB 10 COTCHH METPIB.

B Oinb1 ckilagHUX cUcTeMax, Jie epej0ayeHo aBTOMaTHYHE KEPYBAHHS allapaToM (J10 TaKHX
BIJIHOCSITHCSI aBTOHOMHI, JEsIKI IPHUB’A3HI MOLIYKOBOrO THUIy abo TiOpHIHI HiABOJHI amapaTH),
BUKOpUCTOBY€eThCst 6opToBuil MOI Ta MOI nocta kepyBaHHs. [Ipu Takiii KOMIIOHOBLI MOYJIs
KepyBaHHS Bcs iHpoOpMaIliss 30MpaeThCcsl Ta TMEPETBOPIOETHCS Ha OoproBomy MOI, a moTim B
3MEHIIEHOMY BM[I (3py4HOMY Ajisi omepaTopa) nepenaerbcsi Ha MOI mocra kepyBaHHS OIHHUM
KaHaoM (mpoBimHUM abo Oe3mpoBimHuM). [laHuWii KaHanm mepenadi mepenae MEHIIUH 00°eM
iH(popMallii HIXX B TIONIEPeIHbOMY BUMAJKY 110 OJTHOMY KaHally, OCKUIBKH BCl JaHHI BiJl CEHCOpIB Ta
BUKOHABUMX MEXaHI3MIB MalOTh B)XXE OCTATOYHHMH BHUTJISAA 1 HE TOTPeOYIOTh JIOJAaTKOBHX
NIEPETBOPEHbD.

BimemmicTe  ceHcoOpiB, sKi  3HAXOAATHCS HA  IMIJBOAHOMY  amapari  37eOUThIIoro
BUKOPHUCTOBYIOTh 1HTep(deiicH nepenadi JaHUX, 10 MpaliolTh Ha KOpoTkux Biacransx (12C, SPI,
UART). BuxopucranHs Bka3aHux iHTepdeiiciB mepemaui gaHux npu HasBHOCTI omHoro MOI
BHMara€ BUKOPHUCTAHHS TEPETBOPIOBAYIB iHTEepdErcy AT MOXIMBOCTI TMepenadi JaHUX Ha 3HAYHI
Bifcrani. [Ipu Bukopucranni 1sox MOI Bci nani 30upatotscs 6oproBum MOI Ta B mepeTBOpeHOMY
BUTJISIZII TIEPEAlOThCsl 10 BHAUIEHOMY KaHainy 10 MOI mocra kepyBanns. B takiii koHiryparii
HeMae HeoOXiTHOCTI B BUKOPUCTAHHI JJOJJATKOBUX MEPETBOPIOBAYaX, OCKUIBKU OUIBIIICTE OOPTOBUX
KOMIT FOTEPIB B CBOEMY CKJaJl MaroTh BCi 3a3HadeHi iHTepdeiicu. OmHak 30UIbIIEHHS KUTBKOCTI
CEHCOPIB MOKE IPUBECTHU 0 HEOOX1MHOCTI 3MiHK 6opTOBOTO MOL.

BukonaBui MmexaHi3MH1 1iIBOHOTO anapaTa MpeACcTaBiIeH] pyIIitHO-KEPMOBHM KOMILIEKCOM,
CBITHJIPHUKAaMH Ta MaHIMyJSATOpaMH, IO Ha [bOMY BCTaHOBJEHi. [lyis KepyBaHHS IBUTYHAMHU
BHKOPHUCTOBYIOTHCS CTICI[iaTi30BaHil ApaBEpH, IO MOXKYTh OyTH BMOHTOBaH1 B KOPITYC ABUTYHA 200
it okpemo. KaHai 3B’3Ky B TaKHX CHCTEMaXx 3/1€01IbIIOrO MPEICTaBICHUI B BUTIISI1 IPOMHUCIIOBUX
iHTepdericiB iHpopmariitHoro oominy RS485, CAN abo ananorosum curaaiom +£5 B. Ananmoriunuii
KaHal 3B’S3Ky BHMKOPHUCTOBYIOTh NpH KEpyBaHHI MaHimyistopamu. [[ns cuctemMu OCBITICHHS
BHKOPHUCTOBYIOTh 37€01IBIIOTO AUEPEHITIHHNN CUTHAT.

HauinHe oOiagHaHHS TiABOJHOTO amapaTa MOXE BKIIOYATH B cebe pI3HOMaHITHI CUCTEMH
BUMIPIOBaHHA Ta JOAATKOBOIO 3B s3KY. IHTepdeiicu Takux cUCTEM MOXXYTh MaTH XapaKTEPUCTUKU
iHpopMaLiifHOrO KaHay SIK 1 B OJIOKY CEHCOPIB TaK 1 B BAKOHABYMX MeXaHi3Max.

st copomieHHsT po3poOKH  CKIIATHUX CHUCTEM 1H(OpMaIiiHHOTO OOMIHY MPOTOHYEThCS
TpUpiBHEBa i€epapxiuHa cTpykTypa (puc. 1), mo ckiafgaeTscs 3 piBHA KEpyBaHHs, KaHAJIBHOTO Ta
BHKOHABYOTO PiBHIB.

BepxniM piBHEM € piBeHb KepyBaHHs, IO BkiIodae B cebe MOI, mo MarTh BHCOKI
PO3paxyHKOBI MOJIMBOCTI Ta JOCUTh BUCOKHN 00’ €M maM’sITi JIsl apXiByBaHHSI OTPUMaHUX JTaHUX.
B o6oproBomy MOI Takox 3aKkiageHO (QyHKLIi aBTOMaTUYHOrO Ta/ab0 aBTOMAaTHU30BAHOIO
KEpyBaHHs, TOMy B HbOMY KOHIIEHTPYEThCS Ta 0OpOOIOIOTHCS JTaHi BiJ BCIX JpKepen iHdopmariii.
JUist 301IBIIIEHHST MOMJIMBUX MIIKIIOUEHb MPOMOHYETHCS BUKOPUCTOBYBATHU 3’ €IHAHHS 3 KaHAJIbHUM
PIBHEM TIO TOTOJIOTI THIY ITWHA 3 MIBUAKICHUM iHTepdericom SPI.
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Pucynok 1 — Ctpykrypa cucremu iHpopmMariifHoro oomMiny

KananbHuii piBeHb 3a0e3neuye nepeTBopeHHs BXigHoro kanaixy SPI B Ti iHTepdelicu oOMiHy
iHpopmamii, mo migTpumytotecsi cencopamu (Ce), napaiiBepamu apuryHiB ([IB) Tta iHmmm
o0laJHaHHAM HiABOAHOTO amapata. J[isi BUKOHAHHS Li€l POJIi MPONOHY€ETHCSI BUKOPUCTAHHS PAILY
posmuptoBauiB iHTepdeiicy (PI), ans pisHoro Habopy BuxigHux iHTepdeiici. [IpuHmmm podoTu
naHux iHTepdeiiciB mpeacrasneHo B [1].

BukoHaBumii piBeHb NpelCTaBICHU HAOOpPOM OONaTHAHHS CEPIMHOTO BHPOOHUIITBA, IO
BUKOPHUCTOBY€ETHCS HA MiABOAHOMY arapari.

Crip BiI3HAYXUTH OCHOBHI TIEPEBArd TAKOTO IMiTXOY:

— 30UIBIIEHHS MIBUIKOCTI Ta 3MEHIIEHHS BapTOCTI PO3POOKM HOBUX 3acO0iB MiABOIHOL
POOOTOTEXHIKHY;

— 3a0e3Me4YeHHs MOAYJIBbHOCTI KOHCTPYKIIiT cucTeMu 1H(OpMaliifHOTO OOMiHY;

— MOXJIHBICTh BHKOpHcTaHHS MOI 3 HeBenmMKO KUIBKICTIO BOyAOBaHHX iHTep(derciB
iH(popMaIIIifHOTO OOMIiHY.

Jlo HeoMiKIB MOKHA BIJHECTHU OUIbIIY BapTICTh CUCTEMH IPU BUTOTOBJIEHHI BEJIMKOI cepii
ITiJIBOJTHOTO amapara.

BucnoBok. [IpencraBnena crpykrypa cucteMu iHopMariiiHoro oOMiHy miJIBOHOTO anapara
3a0e3mevyye 3MEHIICHHS BapTOCTI pO3pOoOKH Ta MOJEpHi3allii 3aco0iB MOPCHKOI pOOOTOTEXHIKH,
[UIIXOM BHKOPHCTAHHS PsAy CTaHAAPTH30BAHOTO OOJAaTHAHHSA HAa KaHAJIbHOMY Ta BUKOHABUOMY
piBHi. [Ipyn BUKOpHCTaHHI MaHOI CTPYKTYpPH HAWOUIbIN 3aTpaTHUMHU Oyjae po3poOKa MpOorpaMHOTO
3abe3neueHHst 6opToBoro MOI BiIMOBIIHO 0 CTPYKTYpPHU Ta MPU3HAYCHHS MiABOAHOTO anapara.
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Abstract. The development of an exchange information system of an underwater vehicle is usually
a separate task in the design of each means of underwater robotics. One of today's tasks is to create
such a structure of the exchange information system that will ensure its modular design and reduce
efforts to develop an unique system to each series of devices. To solve this problem, it is proposed to
use a three-level system of information exchange, which will ensure the modularity of the system.
Key words: exchange information system, underwater vehicle, hierarchical structure.

YK 629.5
CYCLIC ELASTIC-PLASTIC DEFORMATION IN THE STRESS RAISER
OF THE BEAM-WEB WITH BEND OF EDGES
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Abstract. There are presented dependencies of determination of the intensity of cyclic elastic-plastic
strains in the stress raiser for the typical ship beam-web with bend of axis without a free flange. The
mentioned dependencies were developed on basis of the appropriate static dependencies. The material
is ideally plastic. It was proved that static and cyclic ranges are practically identical for the symmetric
cycle of external moderate loading. This fact allowed to extend existing static dependencies.
Keywords: plasticity, cyclic deformation, elastic-plastic deformation, ideally plastic body.

Introduction. In ship hull constructions there are beams with bend of axis without a free
flange, which may be attached to the top curvilinear/broken edge (fig. 1).
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Fig. 1. General view of a beam with break of web without a free flange

Such beams are affected by the axial loading p1, caused by common bending of a ship hull
and bending loadings p2, caused by local deformation of grillage. For nowadays there are no
systematic relations for calculation of its strain-stress state (SSS) and design. Studies were passed for
tension-compression as for the most dangerous state. The calculation scheme is presented in [1]. In
[1, 2] there is discussed elastic-plastic deformation of this beam-web (fig. 1) under static load and
appropriate relations are offered depending on geometry and magnitude of external load. Thus elastic-
plastic behavior in the stress raiser 6 under cyclic loading applied to edge / (fig. 1) is interesting,
which has never been investigated systematically.

In this work there are offered relations of cyclic elastic-plastic strains under cyclic symmetric
external loading p1.

Main part. The serial calculations were produced with the use of the program that realize the
finite element method (FEM) developed by the author using the programming language C++. There
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