KnrodeBble cioBa: ynbTpa3ByKOBOH KOHTPOJIb, UIMHHOMEpHBIE W3JENUsl, OOBEMHBIC BOJIHBI,
nedeKT, HopMalbHbIE BOJHBI, MOJIa, TIPEOOPa30BATENb.

The features of the ultrasonic NDT method of lomgdpicts, methods of control rods are with
different schemes. Realization of standard samefesnterprises, which are used to configure the
devices for the control rods. Identified areasifigqprovement of this species control.

Keywords: ultrasonic testing, long products, volumaves, defect, normal modes, mode, the
transducer.
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MO/JIEJTUPOBAHME IIMUHAEJBLHOTO Y3JIA OBPABATBIBAIOILIETO
LIEHTPA

[IpencraBnena mporenypa KOMIIEKCHOTO MOJETUPOBaHMs (pOpMOOOpa3yIOIIero MmMIMMHACIBHOTO y371a
oOpabaThIBalOIIETO  IIEHTPA  CBEPIHJIBHO-()PE3EPHO-PACTOYHOTO  THUIMA C  HCIOJIh30BAaHHEM
napameTpu4eckoro mozaenaupoBanus B uHTerpupoBanuoit CAITP APM WinMachine. ChopmupoBan
craTudeckuii  Gopmynsap, Kak CpeACTBO SKCIpecc-aHajdu3a ¥ MOACIMPOBAHHUS KOHCTPYKIIUH
HIMUHACTHHOTO y371a.

Ki1ioueBble ¢10Ba: MIIHH/ETH, TApaMeTPUYecKasi MOJIENb, oNepedHasi KOMIIOHOBKA,
CTaTU4eCKUil hopMyItsp.

BBenenue
[Ipu 00paboTKe CHOXKHBIX JI€Tajeil yBEIMYMBACTCA JOJdS MPOrpaMMHO-YIPABISIEMBIX
CTaHKOB C YCTPONCTBaMU aBTOMAaTH4ecKoil cmeHbl mHCTpymeHTa (ACH) u 3arotoBku
(AC3), monyuuBIIMX Ha3BaHue oOpabaTeiBatonmx I1eHTpoB (OLl). DddexkrrBHOCTH
npolecca co3aaHusi 000pyI0BaHUsSI BO MHOTOM OYJIEeT 3aBUCETh OT YPOBHS HCIOJIB3YEMBIX
CPEIICTB MOCTPOCHUSI MOJIETIEN MPOECKTUPYEMBIX OOBEKTOB, BEIOOP KOTOPBIX MPEACTABISIET
JOCTaTOYHO CJIOKHYIO Tporeaypy. TpeOoBaHus K KOHCTPYKIMSIM (HOpMOOOpa3yomux
y3JI0B pa3IMYyaloTCs B 3aBUCUMOCTM OT HX Ha3HAu€HUs, MPU OSTOM CYIIECTBYET
pasHooOpa3Hple Tpymmbl  (PakTopoB, BIAUSIOMMX Ha 3GYEKTUBHOCTH MPUHUMAEMBIX
NPOCKTHBIX pemieHni. Hapsiay ¢ KOHCTPYKTHBHBIMH (DaKTOpPaMH: THUIOM InmuHACTS (C
PEMEHHOI mepeayeii Wik MOTOP-IITHHACb); MOJIIUITHUKAMH (THII, KOJUYECTBO, CXEM
YCTaHOBKH); CHCTEMOW 3aKMMa HWHCTPYMEHTa, Ha J(PPEKTUBHOCTh IMPOCKTUPYEMOTO
HIMUHJEIBHOTO y3Jla BIHAIOT CTPYKTYpHblE (DaKTOpbl, TakOW Kak MPOCTPAHCTBEHHAs
KOMIIOHOBKa MpHBo/a riaBHoro asmwkenus (I11°]1).

Ji1st Bcero pa3HOOOpa3usi CTAaHKOB OINPEEIIEHHOMN IPYIIbl HEBO3MOXKHO MCHOJIb30BATh
onny-nBe koHcTpykuuu IIIJI. Yame Bcero mnpuxoautcss OO pa3padaThiBaTh HOBYIO
KOHCTPYKIUIO, MPUMEHSSI METOJbl CTPYKTYpPHOUM ONTHMHU3ALMHU, JMOO CO3/1aBaTh HOBBIN
BApUAHT Yy>K€ U3BECTHON KOHCTPYKIMH-TPOTOTUIIA C TOMOIIBI0 METOJa NapaMeTPUIECKOM
ONTUMU3ALIUH.

OC00EHHOCTHIO aBTOMATU3UPOBAHHOW Tpoleayphbl npoektupoBanus [II']] sBusercs
MHO>XECTBO aJIbTEPHATUBHBIX BAPUAHTOB KOMIIOHOBKHU M HEOOXOUMOCTh KOPPEKTUPOBKH U
JIO0pabOTKH € y4eToM crenupuyeckux 0cCoOeHHOCTEN 00beKTa npoektupoBanus. [Ipu sTom
s dexTuBHOCTh TIpoekTHpoBanus [1I'/] 3aBUCUT OT MPUHATON MOMEPEYHON KOMIIOHOBKH
(cBepTKH), B TOM YHCIIC OT MOJIOKEHHS BHIXOTHOTO Baa.
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UccnenoBath BiusHUE CTPYKTYPHBIX (AKTOPOB Ha KOHCTPYKILHUIO HIMUHAEIS
1enecoodpasHo ¢ momoirsio nHTerpupoBanHbix CAIIP. Koomeparus AByX AMHAMUYECKH
pasBuBatomuxcs cuctem KOMIIAC 3D u APM WinMachine otkpeiBaeT HOBbIC
BO3MOYKHOCTH JUIsl IOCTPOEHHUS Pa3HOOOpa3HBIX Mojieell popMooOpa3yronmx y3jI0B U UX
HCCIIEIOBAaHUE METOJIAaMU KOHEUHBIX 3JIEMEHTOB.

© , 2013

AHAJIM3 OCHOBHBIX JOCTHKEHMH | MyO KA

[Ipu kouctpyupoBanuu I1I']] crpemsaTcss ynpoCTUTh KOHCTPYKIMIO U CAENaTh ee Ooee
KOMIIAKTHOM 3a CUeT YMEHbILICHHs YUClia CTyNeHeH, OrpaHuYeHHsl MepelaTOuYHBIX YnCeN U
BBIOOpA palMOHAJILHON MONEPEYHON KOMIIOHOBKH. V3BeCTHbIE MaTeMaTHUYecKHe MOJETU
KOMIIOHOBOK YUYWTBHIBAIOT, B OCHOBHOM, MH(OpPMAIMI0O O B3aMMOCBSI3U MEXIY OJOKamMu
CTaHKa, a HUX pa3MelIeHHe B IMPOCTPAHCTBE MPEJCTABIEHO B KOCBeHHOM (opme. s
MHOTOIINUH/ICIBHBIX TOKAPHBIX aBTOMATOB MPEJI0KEHO (OpMallbHOE ONMUCAHUE B BUJEC
PaCHIMPEHHBIX  CTPYKTYpHbIX  (OpMyJ, JAOMIMX MPEACTABICHUE O  TOJO0XKEHUU
HIMAHACABHBIX OJIOKOB B 00mieii kommoHoBKe crtanka [1]: Bompocel BbIOOpa
KBa3HMONTHUMAIBHOTO KOMIIOHOBOYHOT'O pelieHus (KCIOJIb30BaHHE IEHTPATBHON KOJIOHHBI
JUIS. pa3MEIICHUS] BEPTHKAIBLHBIX CHJIOBBIX arperatoB) JUIsl arperaTHbIX CTaHKOB M HX
BJIMSIHME HA TOBBIIIEHHUE KECTKOCTU TEXHOJOTHYECKOW CHCTEMbI pAcCMOTPEHbI B paboTe
[2]. s OLL cBepiauiabHO- (ppe3epHO-PACTOYHOrO THIA CTAHKOB HAOJIOIAETCS BIIMSHUC
MOJIOKEHUE BBIXOJHOTO Bajia MPUBOAA TJIABHOTO JBIKEHHMS Ha  pabOTOCIOCOOHOCTD
HIMUHJEIBHOTO y371a. MHOXECTBO BapHaHTOB IPOCTPAHCTBEHHBIX KOMIIOHOBOK U HX
BJIMSIHME Ha HArpy>KeHUe IMUHACIBHOTO Y3J1a 3aTPyAHSET MPOBeIeHUE MPOLETyphl OLEHKU
BBIXOJIHBIX MapaMeTpPOB MPU M3MEHEHUH KOMIIOHOBOUYHBIX (akTopoB. CHUTyaluio MOXKET
yIy4YllUTh TMPUMEHEHUE HUHCTpyMeHTapus mnapamerpuszauuun B cpene CAIIP APM
WinMachine [3],B koTopoii He HCIOIB3YETCs AOPOT0il 3aMMCTBOBAHHBIH IMapaMeTpU3aTop,
a peanu3yeTcs COOCTBEHHOE TMpOrpaMMHOE oOOecnedeHus: Il CO3JIaHUsl YepPTEKHO-
rpaduyeckoro  mapamerpuueckoro pemakropa APM  Graph, xkortopeiii  Moxer
HCIOJIb30BaThCS KaK B COCTABE CUCTEMBI B II€JIOM, TaK U CAMOCTOSTEIBLHO.

Eme oxnoit xapaktepHoi 3amaueit misa ganHoro tumna Ol sBisercs HE0OXOIUMOCTh
pacHIMpeHUs  TEXHOJOTMYECKUX  BO3MOXHOCTEM  CTaHKa IPU  HCIOJIb30BAaHUU
pa3HooOpa3HOl OCHAacTKM. B 3TOoM chydae 1ienecooOpa3HO HCMOIb30BaTh HW3BECTHBIN
MOJIX0JI, OCHOBAHHBIA HA CO3JIaHUM CTaTUYECCKUX (DOPMYJIIPOB INMUHICIBHBIX Y3JI0B [4].
OH 3¢ exTuBeH TeM, YTO JJIs OMPEAETECHHOr0 TUIIOPa3Mepa MIMUHCIBHOTO Y3J1a pEelIeHUe
3aMUChIBaeTCS TOJILKO OJIMH pa3 B BHJIE CTaTUYECKOro (QOopMyJsipa, a B 3aBUCUMOCTU OT
napaMeTpoB HHCTPYMEHTAIBLHOTO OJI0KA PEelIeHUH KOHKPETU3UPYETCSI.

Lleab uccienoBanus, NOCTAHOBKA 32/1a4H

B kauecTBe 1enu paccMaTpuBaeTCsl MOBBIIMIEHHWE YPOBHA MNPOEKTHBIX PEHICHUNA B
MpOLECcCe CO3JaHMs KOHCTPYKIMU MIMUHENbHOTO y3i1a Ol B ycI0BHSIX MHOTOBApUAHTHOTO
MIPOEKTUPOBAHUS.

Jis nocTKeHHs JTaHHOW IIeJd pelaloTcsl B3aMMOCBSI3aHHBIE 3aauyM, KOTOpbIE
bOpMyYTUPYIOTCS CIEAYIOIIMM 00pa3oM:

1. Paspabomamo maxyro napamempuieckyio mooens nonepeunou komnonoexku 11171,
Komopas. obecneuugaem MAKCUMAIbHYIO JHCECMKOCMb npoekmupyemo2o cmatnka (e2o
WNUHOENILHO20 V3I1d).

2. BvinoaHumu 3Kcnpecc-oyeHKy HcecmKoCmu 08YXONOPHO20 WNUHOENTbHO20 Y31d C
NOMOWBIO Pa3padoOmManHo20 CMamuidecko20 QOpMyaapa u npeorodCUmy HA €20 OCHO8e
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npoyeoypy MOOeIupo8aHus WNUHOENs NPU PA3IUYHbIX 8APUAHMAX UHCMPYMEHMATbHOU
OCHACMKU.

Marepuajbl UCC/IeIOBAHUA

Paccmotpum konctpykuumio I (puc.l) oOpabatsiBaromiero mentpa OI[200 c
TOPU30HTAJIBHBIM IIMUHACIEM.

O6pabareiBatomuit ieHTp OL[ 200 mmeeT mopTalibHY(0 KOMIIOHOBKY C IMPOJOIBHO
MOJIBIKHBIMH ~ KPECTOBBIMH  cajla3kaMH, TI0 KOTOPBIM IIOTEPEYHO TepEeMENIaeTcs
NopTajbHas CTOMKa, HECYIas BEpTUKAIbHO-TIOBIKHYIO IINHHIEIbHYI0 0a0Ky. B nmpuBone
rnaBHoro AswkeHuss OLl  npumensiercss peryiaupyemble MNPHUBOJBI  C  JIBUraTesieM
MOCTOSTHHOTO TOKa M THUPHUCTOPHBIM TpeoOpa3zoBaHMeM HamnpspkeHus. HeoOxomumocTs
PEryJIMpPOBaHUS YacTOTHI BPAILLEHUS MPU MOCTOSSHHOM MOMEHTE B OJHOM 4acTH Juarna3oHa
M3MEHEHUS, U C TOCTOSTHHOW MaKCUMAaJIbHO J0MYCTUMOM MOIIHOCTBIO B APYTOM MPUBOJIUT K
JBYX30HHOMY PEryJIHpOBaHUIO. /[BHKEHHE B IPUBO/IE TIIABHOTO JBUKCHUS MIEPEIAETCS OT
AIIEKTPOIBUTATENIS gyepes
3y04aryto PEMEHHYIO
rnepegadyy Ha BXOJHOM Ball
kopoOku ckopocrerr  (KC),
Jajee 4depe3  NIpsMO3yOyio
3yOuaTylo  mepemadyy — Ha
BBIXOJIHOM Baj, KOTOPBIM B
CBOIO  ouepenb, MepenaeT
IBDKCHWE  HA  [IIMUHIETb
CTaHKa  4Yepe3  3yOuaTyio
MyQpTy.

D¢ (HEeKTUBHOCTD
npoektupoBanusi KC 3aBucur
OT IPUHATON NONIEPEYHOMN
KOMIIOHOBKH (CBEPTKH), B TOM YHCJIC OT MOJIOKEHHS BBIXOJHOTO Baia. [Ipu ompeneneHuu
MPOCTPAHCTBEHHOTO TOJIOXKEHHUSI 3yOUaThIX KOJEC IMepelaloluX Bpalllaloiuii MOMEHT Ha
HIMUHJENb CTaHKa HEOOXOJIMMO YUYHUTHIBATh YTO, MAPAIIIEIbHOCTh M OJHOHANPABIEHHOCTh
cuiibl pezanusi R u pesynpTupytomieit cuisl Q B 3yO4yaTom 3anerieHuu «BbIxoqHON Bal —
mmuHAeap» (puc.1,0) obecrneynBaeT MaKCUMAIbHYIO JKECTKOCTh IIMHHICIBHOIO Yy3Ja
(MUHMMAJTBHBIN TPOTUO TIEPETHETO KOHIIA IIITHH/ICIIS).

MHOKECTBO BapUaHTOB KOHCTPYKTHBHBIX ucnojHeHurn I[II'J[ wu B3aMMHOIO
PaCTOJIOXKEHUsI JIeTaliell MPUBOJIa ¢ OJJHOM CTOPOHBI, a TAK)KE HEOOXOIUMOCTh TIOBBIIICHUS
MPOU3BOJUTENFHOCTH TpyJa TNPOCKTUPOBIIMKA C JApyrol nemaer 3h(eKTUBHBIM
UCIIOJBb30BAaHUE  ammapara [apaMeTPpUuecKoro  MOJIENMPOBaHMA. IJTOT  almapar,
MO3BOJISIIONINN YMEHBIIUTh BpeMsl Pa3padOTKH HOBOM WM MOAM(PHUKAIMN H3BECTHBIX
KOHCTPYKIIMH, a TaKXe 3a/IeCTBOBATh ONTUMM3ALIMOHHbBIE perieHus1, peann3oBadn B CAIIP
APM WinMachine, [3]. Mexanu3M mnapaMeTpu3alldid XapaKTePU3YeTCsl HaIMdueM
B3aMIMOCBSI3€H M OTPAaHUYCHUN MEXKITYy T€OMETPUICCKUMH 00BEKTaMH, COCTABIISIONUMU 3Ty
KOHCTPYKIHIO (B OTJIMYMU OT HEMapaMeTpU4eckoro). [Ipu 3ToM 4acTh yKa3aHHBIX

HEOTTTOR

Puc. 1 —IIpuBox rnaBaoro asmwxenus Ol a —
KMHEMaTH4YeCKas cxeMa; 0 — mornepedHasi KOMIIOHOBKA
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B3aMMOCBSI3€ W OTPAHUYCHUH MOXKET T m—
(bOpMI/IpOBaTBC}I aBTOMaTI/IquKI/I HpH Mepementan | Boipasenue SHaveHue FOtihEHT 3Pk -

o dw? 100
BBOJIc Tpaduyeckod uHOOpPMAIMH, a |us 25

did a0

OCTaJIBHBIC Ha3Ha4aTbCsa II0JIb30BaTCICM o =

dsl 40

CaMOCTOSITEJILHO. i ;

|
Hst ONTHMU3AIMH TIOIepeyHON | i )
al (F0valprel(90-a0p200F 122

komrnoHoBku III'J[ oOpaGaTeiBaromero |- 3040 %

a 140

uenrpa OL[200 paspaborana nporpamma | T —.

HOCTpOCHI/IH HapaMeTquGCKOﬁ MOI{GJ’II/I natice al45 i] YroA HAKAOHE CHAI DESEHKA A0NKEH Gbme >4
Ha Gaze cuntakcuca APM WinMachine, = 2= | LT | [fnee | [foesn | [Gan | Goor: |
KOTOpas ~ MpeACTaBIeHa B OKHE Puc. 2 -OxHo nepemenasix APM WinMachine
MIEPEMEHHBIX CUCTEMBI (pHUC.2)

Ha 6a3e nanHoit mapamerpuueckoit Mojienu pa3paboTaHa oNTUMalIbHAsi KOMIIOHOBKa

120

I[IT’T 1no  Kpurepurd  MaKCUMaJbHOU T4
C
’KECTKOCTH (IITHHICIBHOE KOJIECO MOKA3aHO
IITPUXOBON JIMHHMEH), OTJIMYAIOIIASACA OT
0a30BO KOMIIOHOBKH (LIMHUHICTBHOE KOJIECO

175*

nu300pakaeTcs OCHOBHOI JIMHUEH)
NPOCTPAHCTBEHHBIM PACIIOIOKEHHUEM BaJIOB
(puc.3).

Jlnis uccieoBaHus IMUHEIBHOTO y351a MO
KPUTEPUIO  KECTKOCTH  BOCIIOJIb3yeMCs
METOJIOM  HauyaJbHBIX  TAapaMeTpOB B
MaTPUYHON ITOCTAHOBKE.
dopmoobpaszyrommue Y3IIBI
00pabaTbIBAIOIIMX LEHTPOB MPEICTABISAIOT
co00i 3aMKHYTbIE JTWHAMUYECKHE CHCTEMBI,
UCTIONB3YIONINE  PA3MYHBIE  KOMILJICKTHI
BCIIOMOTATEILHOTO MHCTpyMeHTa. KauecTBo
W3rOTAaBIMBAEMBIX U3JEIMA BO MHOIOM L N

205

3aBUCUT OT KOHCTPYKTHUBHBIX XapAaKTEPUCTUK

20"

WHCTPYMEHTAIBLHOW OCHACTKH, B dacTHocTh  Puc. 3 -IlpocTpancTBEeHHbIE KOMIOHOBKU
OT €€ OCHOBHBIX Pa3MEpOB: JINHbI KOHCOJIHU I

l, » AMAMETpa KOHCOJIU d, U Ap.
Jlnst  uccnenoBaHMsS  JKECTKOCTH  (opMooOpasyromux  y3J0B  HEOOXOAMMO
chopMUpPOBaTh AHATUTUYECKUE 3aBUCHUMOCTH BBIXOJHBIX XapPaKTEPUCTUK IIMUHICIHLHOTO
y3aa (LIY) or BausiomMx Ha HEro mnapaMerpoB. Takue 3aBHCHUMOCTH BXOIAT B
ynpyroaeopMalmoHHyl0  MoOJeNb  JIBYXomopHod koHcTpykumu [IIY ¢ nHabopom
UHCTPYMEHTAJIbHBIX OJOKOB (KOHCOJEH) pa3nuuHoro Tumopasmepa. OCOOEHHOCTHIO
MPOEKTUPYEMOTO y3JIa SBIISIETCS HAJTUYHUE JABYX KOMIIOHEHTOB:
YHU(ULIUPOBAHHBIN JIBYXONMOPHBIA MIMUHACIbHBIA y3€J], NPUMEHSIEMbId B
pa3IUYHBIX 00pabaTHIBAIONINX IICHTPAX CBEPIUIHLHO-(PPE3epPHO-PACTOYHOIO THTIA ,
MEPEMEHHBIM  KOMIIOHEHT,  IPEACTaBICHHBIA B  BUIAE  MOJIYJIbHBIX
UHCTPYMEHTAJIBHBIX ~ OJOKOB  (MHCTPYMEHTAJIbHONH OCHACTKHM), HACTpAaWBacMbIii Ha
Pa3IMYHYI0 HOMEHKJIATYPY U3TOTABIMBAEMbIX U3IEIIUN.
MHuoroobpasre HMHCTPYMEHTAIbHOM OCHACTKM M OrPAaHUYEHHOE KOJIMYECTBO
KOHCTPYKTUBHBIX BapuaHToB LY (xapakTepu3yeMbix IMHOW MEXKOMOPHON dvacth ¢,
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JUTAHOW KOHCOJIBHOM YacTH €1 , U auameTpoM d Jenaet 1esiecooOpa3HbIM BbIICIICHUE 3THX
JBYX KOMIIOHEHT B pa3pabaTbiBaeMON MO/IEIH.

[lepBbIii KOMIOHEHT MpPEACTaBlIeH B YyHOpyrojaedopMailoOHHON MOJEIN B BHJE
cTatuyeckoro Gopmynsgpa & = (a,+4,), T.6. B BHAE AaHAIUTHUYECKOH 3aBUCHUMOCTH
NepeMenIeHsl Orop A, U COOCTBEHHO IIMUHAENS A, OT AJIUHBI KoHconu €. s ero
MOCTPOEHUS UCIIOJB3YETCSl CUCTEMA W3 YETHIPEX JIMHEHHBIX YpPaBHEHUN C IPAHMYHBIMU
ycnousimu [4, 5]. s cranka moxenu OIL[2001P4B B matemaruueckoit cpeae MAPLE
MOJYYCHBI B CHUMBOJIBHOUM (hopme (¢ mcmosb3oBanueM cuHTakcuca MAPLE) Benuumnb
peaKiyii ¥ MOMEHTOB Ha 3aJIHEN U NIEpeHEN onopax {R,, R,,m , m}:

R, := -.3603202376&.24529737508" |,;
R, := 1.036032024+.2452973758d,;
m, := 22.41221202+.35807004764,;
m, := 65.63360739+.4907690611%*
B arom ciywae cratuueckuii popmyisip mpencrapisier coooin
5:= .39383420936+.4318552804&* |, +.6804730068& 2. (1)

Borunicnennsle 3HaYeHHs peakUui MO3BOJSIOT ONpEAENUTh MPOTU0  y(x) U Yrod
MOBOPOTA y'(x) Ha MPaBOM KOHIIE mmuHaes (X=0+{;) B QYHKIUHU OT JIUHBI {} YCIOBHOM
KOHCONM. B Tabmuue mnpeacTraBieHbl OCHOBHBIE JIMHEWHBIE pa3Mepbl U Pe3yJIbTaThl
MIPOMEKYTOUHBIX PACUE€TOB MOAATIUBOCTH OIOP.

Tabnuna - [lapamMeTpsl )KeCTKOCTH IIMUHISIBLHOTO Y3J1a
Wcxonnbie naHHbBIC

PasMepsI, MM HOHaTSHHBOCTB Cratuyeckuii hopmyJisip, &
Monenb (x107), mm/H mm/H

¢ 6 |A A & ap
011200 193| 95 | 43%432/0,06| 0,06 (39,38+4,32 |, +0,068 1,2) 10

KoHcTpyKkTOpY 4acTo MHOM HallaJKu. DTO MOXHO ClIeiaTh C MOMOLIbI0 HOMOTPaMMBbl,
COCTOSIIIIEH M3 JIBYX YacTel: craThmdeckoro ¢opmyisipa & (puc. 4, a), TMOCTPOCHHOTO IO
dopmyie (1) u rpaduka noaaTIMBOCTH KOHCOMU A (puc. 4, 0), MOCTPOSHHOIO ISl KOHCOJIEH
MIOCTOSIHHOTO CEUCHUS U Pa3iIMuYHBIX 3HaYeHU nuamerpoB Cy. KoHconbs paccMaTtpuBaeTcs
TpebyeTcs OBICTPO MPOM3BECTH CTATUYECKUN pacyeT TOW WIM Kak Oaika, 3alleMJICHHAs B
OTIOPHOM CEYEHUM U HArpy>KeHHasi B MECTe€ pe3aHusi eAMHU4HOu cuioil. Ha puc. 4, a
MPEJICTABJICHBI, B KAYECTBE WILTIOCTPAIIMH, MTOJAATIMBOCTH IITTUHIETCH CTAaHKOB MOJ00HOTO
THUTIA.

Pe3yabTaThl Hcca€10BaAHUI

Pazpaborana mapameTrpudeckass MOJIeTb MONIEPEYHOM KOMIIOHOBKH MPHBO/IA TJIABHOTO
JIBUKEHUST 00pabaThIBAIOUIETO LIEHTpa CBEPIMIBHO-(PPE3EPHO-PACTOYHOTO THMA C
UCIIOJIb30BAaHUEM KpUTEpUS MAaKCUMAJIbHON MKECTKOCTU. OJTa MOJENb MOXET ObITh
MCII0JIb30BaHa JJIsl HIMPOKOM TaMMbl CTAaHKOB Mo100HOTr0 THna. Ha 6a3e atoil Moaenu
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MOCTpOEHA roTiepeyHast
KOMIIOHOBKA ~ KOHKPETHOTO
crauka OIl 200I1Dd4B

MOBBIIIEHHOMN )KECTKOCTH.

510 4 TloXAT/HEOCTE IINIHH e TeH
T T T

1ot MopaTnuBocTs KOHCOM
T

- A0
- OO0
— COEB

4 _=0,0003:

iy ‘20,0003‘7

7

73
A

[Moctpoen cratuueckuit §. . ; o |
dbopMynsip  IBYXOIOPHOro < Q : =
mmuHaensHoro y3ma OIl ¢ b :
MIOMOILBIO METOJA  w=” -
HAYaJIbHBIX MAPAMETPOB B % & & & & & 5 5 & 4 &
MaTpUYHON
Jlana  oleHKa
WHCTPYMEHTAIBHOMN
OCHACTKHU B 3aBHCHUMOCTHU OT
JUIMHBI BBUIETAa U JUaMeTrpa
MHCTPYMEHTAJIBLHOTO 0JIOKA.

BoiBoabl

[IpoBeneHHbIe UCCIEIOBaHMS TOKA3bIBAIOT BIAMSHUE Ha A3PHEKTUBHOCTh KOHCTPYKIIUH
MPHUBOJA TJIABHOTO JBM)KEHUSI KOMIIOHOBOYHOTO (pakTopa M, B YACTHOCTH, PACIOJIOKEHUS
BBIXOJTHOTO Baja OTHocuTenbHO wmmnuHaens. [Ipu stom wucnonszoBanne CAIIP APM
WinMachinemno3sBossieT 3T0 OCyIIECTBUTh HA YPOBHE MMapaMeTPUUYCCKONW MOJCIH U JIaTh B
IKCIIPECC-PEKUME  KOJMYECTBEHHYIO OLIEHKY H3MEHEHUS [apaMeTpoOB  KECTKOCTH
HINUHAEIbHOTO y3na. [lpemioxkeHHas mpolexypa HCCIeIOBaHUS MOAATIMBOCTH Yy37a
CTMUHAENb - WHCTPYMEHTAJIbHBIM OJIOK TMOBBIIMIAET MPOU3BOAUTEIBLHOCTh Tpyda
MIPOEKTUPOBIIMKA U IO3BOJSET PACIPOCTPAHUTH JaHHYIO MPOLEAYpPY HAa PaCUIMPEHHBIN
KOMILJIEKT OCHACTKH 00pabaThIBAIOIINX [IEHTPOB.
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Hanana mporenypa KOMIUIEKCHOTO MOJAETIOBAHHS (POPMOYTBOPIOIOUOTO INIMUHAEIHHOIO BY3Ja
00pOOHOTO HEHTPY CBEPIIUIBLHO-(IPE3EPHO-PO3TOUHOTO THUIY 3 BHUKOPUCTAHHSM MapaMeTPUUYHOTO
MmojentoBanHs B inTerpoBaHoi CAITP APM WinMachine.ChopmoBan cratuunuii hopmysisip, siK 3acio
AKCIIpecC-aHAIN3y U MOJIETIOBaHHS KOHCTPYKLIT HIMUHAEILHOTO By3JIa.

Kro4oBi cjioBa: mmuHaeb, TapaMeTpUYHa MOJIENb, ONEpeyHa KOMIIOHOBKA, CTATUYHHMA

bopmysip.
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The presented procedure of complex modeling shape &f the spindle’s node processing centre
drill-milling-boring of the type with use of paramne modeling in integrated CAD APM WinMachine.
It is formed state card, as facility express-analgad modeling to designs spindle’s node.

Keywords:. spindle, parametric model, transverse arrangerstate card.
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