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Anomauyia. — MeTO0 JaHOI Po0OTH € PO3po0Ka TPUBUMIPHOI
MoJeJi JUBApPHOI (pOPMH AJISl JIUTTH MiJ THCKOM 3 BJAOCKOHAJICHMMHU
BeHTWISIMIMHUMM KAaHAJAMHM i JMBHUKOBOI CUCTEMOIO /ISl 3HUKEHHS
MOPUCTOCTI BWINBKH.

JlJIf1i HA0YHOr0 NpeACTABJCHHHA pe3yJbTaTiB po0oTH BipilieHi
HACTYIIHI 3aBJIaHHA:

— Ppo3po0JieHO KOMII’KOTEPHY TPHUBHUMIPHY MOAe]b MOAE/b
nerani «Kopmyce kpana» B CAD cucremi Power Shape;

— po3po0dJieHO reoMeTpUYHY (opMy BEHTHJIALINHOIO KAHAIY
JiTHUKOBOI popmu 3a nonomororw CAD cucremu Power Shape;

— po3po0.ieHo JauBapHy ¢opMy i3 3aCTOCYBAHHSIM MOIYJIsI
nporpamu Power Shape.

Kniowuosi cnoea — TpuBuMipHa Mojesib, JuBapua ¢popma, CAD
cuctema Power Shape, mporpamumii MmoayJib Toolmaker, miTHukoBa
cucTemMa, BEHTWJISINiHHUH KaHaJI, eJINTUIHUH MepPeTUH,
TYpOYJICHTHUH PyX IOTOKY.

Ilocmanosxka npobaemu. B naHuii 4ac B SKOCTI 3arOTOBOK IS
PI3HUX JieTajeil BUKOPUCTOBYIOTh METOJ JUTTS MiJl TUCKOM, TaK SIK BiH €
MPOTPECUBHUM 1 IIHPOKO TMOIIMPEHUM CIOCOOOM OTpPUMAHHS TOYHHX
BWINUBKIB 3 SIKICHOI moBepxHero. OIHak IIeid mporec He 3ade3nedye
rapaHTOBaHy TEePMETUYHICTh JeTalied, OTPUMAHHMX 3a JOTIOMOTOIO
auBapHuX omnepamiil. [lHeBMoamaparypa, 1[0 TMpaiioe Il THUCKOM
cTucHeHoro ToBiTps 1m0 I1MIla wyepe3 miaBUIIEHY Ta30-ycagodHy
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MOPHUCTOCTh BUJIMBKIB HE B3MO31 3a0€3MEUUTH SIKICTh pOOOUYHUX MTOBEPXOHB
JUBapHUX BUPOOIB. IcCHYIOU1 MeTOIM TepMeTH3allii PI3HUMHU FrepMEeTUKaMU 1
IIPOCOYEHHS Y BaKyyMi HE N1al0Thb MOXKJIMBICTh OTPUMYBATH TE€PMETHUHI
po3'emHi 3'exHanus 0e3 nedekTis [1,2].

Amnaniz nonepeonix 0ocniodiceHb ma nyoniKayil.

30BHIIIHIN BUTIIAA ACPEKTY Hece Ay»Ke KOMITOBHY 1H(POPMAIIIO PO
MPUPOAY MOTO BHHUKHEHHS 1 TO3BOJISIE€ 3 JOCTATHHOIO TOYHICTIO BHBECTH
Ha MOTPIOHWI HampsSMOK TpPH BH3HAYCHHI NMPUYWH BUHUKHCHHS OpaKy
(puc.1).

Opnak, Ha Xajb, Cy4aCHUI MpoOLEC aHajl3y NPUYUH BUHUKHEHHS
JuBapHUX Je(dekTiB Ta po3poOka 3aco0iB iX JIKBiAaLii OCHOBaHO
BUKJIIOUHO Ha JIOCBIJI NpOBiAHUX (axiBIiB JMBApPHOTO BHPOOHUIITBA,
OUIBIIICTD 3 SKUX BXKE MEPEANEHCIHHOTO BIKY, a Y «MOJIOAUX» (haxiBIiB —
Opakye mpodeciitHoro mocBimy. ToMmy, Ha HaIl TOTJISLA, BKpal HeoOXigHa
CHUCTEeMAaTH3alllsl 3HaHb, HaBHYOK Ta HAPOOOK MpOBIAHUX (DaxiBIIB s
aHaii3y TMPUYMH BUHUKHEHHS Je(eKkTiB Tpu OTpUMaHHI BWJIMBKIB
KOpIycHHX (1 HE TUIbKH) JIeTajiel 3 YaByHY Ta CTal.

Pe3ynpTaT CHUCTEMHOrO aHami3y MIJBHUILEHHS $KOCTI JIUTBA BXKE
MOYaJIi BXOAUTH B MPAKTUKY JUBAPHUX IIEXIB MPOBITHUX MIIMPHUEMCTB, SIK
000 «lIK «Hoeouepkacckuu a2nekmpogozocmpoumenvhviity, OAO
«llenzaouzenomawy, OAO «Konomenckuii meniogo30CmpoumenbHulily,
OAO «Memposaconmaw», OAO «Teepckoii 6acoHOCMpOUmMENbHBIY,
340 VK «bpanckuti mawunocmpoumenvuviity, OO0 «IIK «beaceyxuu
cmanenumeunsitiy Ta 1H. Ale, cepel BUPOOHUYMX MIJMPUEMCTB, SKi
MOYMHAIOTh CHUCTEMATU3yBaTU Ta aHaJI3yBaTh MPUYMHH BUHUKHECHHS
nedeKTIB JIUTTS Ta crocoOu iX JKBiJalii, y JTOCTYNMHHUX 1H(OpMAIiHHUX
JpKepeliax He 0yJ10 3HalACHO YKOIHOTO MmiaAnpreMcTBa YKpainu [3,5,6].

Dopmynrosanns yineu cmammi.

3 orisy Ha BUIE3a3HAYCHE, BUHUKAE HEOOXITHICTH CTBOPEHHS
iH(dOpMaIlIiHOI CUCTEMH, OCHOBAHOI Ha CHCTEMHOMY aHali3l IpyIl
CKJIQJIHUX BHUMIIB JA€(PEeKTIB, [Js ONEPATUBHOTO BUSBJICHHS MPUYUH
BUHUKHEHHSI 1 BHU3HAYEHHS CHOCOOIB iX JIKBiZAIlli JUisi KOHKPETHHUX
HiANPUEMCTB M. MeNiTononb 3 OMISIIOM Ha MOJIMBICTH BUKOPHCTAHHS
JaHUX JIOCHIIPKEHb Ha TPOBIAHUX TMIANPUEMCTBAX YKpaiHH, IO
OOTPYHTOBYE aKTyaJIbHICTh MPOMOHOBAHUX JOCHIIKCHb.

OcnogHa uacmuHa.

Jlnst BupimeHHst 3aBAaHHS 1O po3podii getam «Kopryc kpaHay
ckopuctyeMoch CAD cucremoro Power Shape. Cama Mmopens Oyna
CIPOEKTOBaHa 3 TMOBEPXOHb 3a JIOMOMOTOI0 Ofmepaliii BUTATYBAHHS,
obOepranns, 3aokpyrieHHs 1 iH. (Puc.2., A, 6). Tak SK MOXIHBOCTI
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PowerShape mnepeBepiytoTh 1HIII MPOTPaMHI MPOAYKTH B CTBOPEHHI
MOBEPXOHb TO 3 ii JOMOMOrow (puc.2., B, T) BAAIOCS OTPUMATH HAWOLIbII
onTUMabHy (OpMYy SIK BEHT KaHaJy TaK JITHUKOBOI CHUCTEMH, IO €
ONTHUMAJIbHUM B TMO€AHAHHI 3 HAsSBHICTIO B caMiil mporpami MOy
Toolmaker (puc.3.) nis po3poOku IUBapHUX HOPM.

[inpHa 6e3moprcTa THUBapHA KOpKa

IopucTicts

B) r)

Puc.2. Po3po6nena monens nerani «Kopmyc kpana»
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3a J0mOMIIrow mporpaMHoro moayis Toolmaker po3po0GieHo
auBapHy popmy puc.4.
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Puc.3.IIpouiec npoekTyBaHHS JIUBApHOT (OPMHU.

Puc.4. JIluBapna popma, oTpuMaHna 3a JOIOMOTOF MOJTYJIS
Toolmaker mporpamu PowerShape
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B SIKifl BpaxXyBaJid BIUIMB aepOJAMHAMIYHUX 1 TIAPABIIYHUX 3aKOHIB TaKUX
SK BIUIUB KpuTepito umcna PeitHonbaca i1 BmiuB (GopMH Ha BUHUKHEHHS
TypOYJCHTHOTO PyXy MOTOKY B BEHTWIAIINHHUX 1 JUBHUKOBUX KaHajdaxX a
TaKOX BIUIMB TiApaBiiyHOro pgiamerpa. 3 [1] MoxxkHa po3paxyBaTu
TiApaBIIYHUN  JlaMeTp OTBOPY JITHHUKOBOI CHCTEMH JJii OYJb-sIKOTO
NEPETUHY:

[lnoma ¥ mnepuMeTp eNINTHUYHOTO TNEPEeTHHY BH3HAYAETHCS 32
dbopmynamu [1]:

F, = ma,b, = 3,1416+ 0,075 * 10 = 2,355MM?

2P, = 3,1416 [2(a% + b?) = 3,1416,/2(0,0752 + 102) = 44 43mm

P, = 22,215MM
Toni:
o AP _ 412355,
" Tp, T 22215 e

[iomma i nepuMeTp NPSIMOKYTHOTO MEPETUHY 3HAXOISTHCS 32
dbopmynamu:

F.=ab=0,15*20 = 3mm?
P, = 2(a+b) = 2(0,15 + 20) = 40,30mm

Tomi:
4F, 4+3 oo
=P " a030 MM

Tx. Ar, = [Ar, , To i BUTPATH MOBITPS I EIINITHYHOTO IEPETHHY
OyayTh OUTBIIUMH, HIK 71t ipsiMoKyTHOTO [4,5,6]:Q, > Q,

Bucnoeku
B po0oTi 3ampornoHOBaHO METOIUKY CTBOPEHHS TPUBUMIPHOT
moneni tuny «Kopmnyc kpanay B cucremi Power Shape, po3pobaeno popmy
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BEHTWIAIIMHOTO KaHaJly 1 JITHUKOBOI CHCTEMH JIMBapHOi ¢opMmu 3
ypaxyBaHHSAM acpOAMHAMIYHUX 1 T1IPaBIIYHUX 3aKOHIB 3 BUKOPHCTAHHIM
cuctemu Power Shape Ta 3ampomoHoBaHo mmBapHy GdopMmy 3
3actocyBaHHAM Moayis Toolmaker mporpamu Power Shape.

e 103BOIMIIO 3HAYHO CKOPOTHTH TEPMiH MPOCKTYBAHHS JTUBAPHOTO
OCHAIICHHsI Ta, 3aBIJKA 3aCTOCYBaHHIO CyYaCHUX KOMIT IOTEPHHUX
TEXHOJOT1H, po3poduTH 1HPOPMAIIIIHY CUCTEMY aHai3y TPYII CKIATHUX
BUJIIB AcEKTIB JTUBAPHOTO BHPOOHMIITBA JJISI ONEPATHBHOTO BHSIBJICHHS
MIPUYMH BUHUKHEHHS 1 BU3HAYEHHS CIIOCO0IB 1X JIIKBIIAIIi].
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MH®OPMALIMOHHASI CHCTEMA AHAJIM3A TPYIN
CJIOKHBIX BUJIOB JIE®EKTOB JUTEMHOIO
MPOU3BOJICTBA JIJ151 ONIEPATUBHOI'O BLISIBJIEHUS
MPUYMH BOSHUKHOBEHUS Y ONIPEJIEJIEHUE
CMOCOBOB NX JINKBUJIALIAU

Marynesuu A E., lllepouna B.M., Yammackuit A.I1.

Annomauyus.

Heabo naHHOil padoThl fABJIAsiETCH Pa3padoTKa TpPexXMepPHOil
MoAeau JiMTeliHOM ¢opMbl s JMThS 1OA JdaBJEHHEM C
yCOBEePLIEHCTBOBAHHBIMH BEHTUJISIHMOHHBIMH KaHaJIaM# U
JIMTHUKOBOI CHCTEMOM JIfl CHH2KEHHMS IOPUCTOCTH OTJIMBKH.

JIJIfl HATJISTHOTO MPEJACTABJICHUS Pe3yJIbTATOB PA00ThI pPelIeHbI
CIeAyoLHe 3a1a4u:

- pa3pa0oTaHa KOMIbIOTEPHAasi TPeXMEPHYI MoJeJb MOJejb
neraau «Kopnye kpana» B CAD cucreme Power Shape;

- paspaforana reoMerpuveckas (opMa BeHTHJISIHHOHHOIO
KaHaJa JquTeitHoil popmbl ¢ momombio CAD cucrembr Power Shape;

- paspa0borana JwureiiHasa ¢opMa ¢ NPUMEHEHUEM MOIYJIs
nporpammsel Power Shape.

Knrwoueswvie cnosa - TpexmepHasi Mojelib, Juteitnas popma, CAD
cucrema Power Shape, mnporpammubiii moayas Toolmaker,
JUTHUKOBAasi CHUCTeMAa, BEHTWISIHHMOHHBIN KaHaJ, JLIHINTHYECKOe
ceueHue, TypOyJIeHTHOe IBUKeHH e MOTOKA.

INFORMATION SYSTEM FOR ANALYSIS OF GROUPS OF
DIFFICULT KINDS OF DEFECTS IN CASTING PRODUCTION
FOR RAPID DETECTION OF THE CAUSES OF OCCURRENCE

AND DETERMINATION
WAYS OF THEIR ELIMINATION

A.Matsulevich, V.Shcherbina, A.Chaplinsky

Summary
At present, a progressive and widespread injection molding

method is used as blanks for various parts. However, this process does
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not provide a guaranteed tightness of parts obtained by casting
operations. Due to the increased gas-shrinkage porosity of the
castings, the injection molding method is unable to ensure the quality
of the working surfaces of the casting products. The existing methods
of sealing with various sealants and impregnation in vacuum do not
make it possible to obtain sealed detachable joints without defects.

The appearance of a defect carries very valuable information
about the nature of its occurrence and allows you to bring it to the
right direction with sufficient accuracy when determining the causes of
a marriage.

The modern process of analyzing the causes of foundry defects
and the development of means for their elimination is based solely on
the experience of leading foundry specialists, most of whom are
already of pre-retirement age, and «young» specialists lack
professional experience. Therefore, it is extremely necessary to
systematize the knowledge, skills and developments of leading
specialists to analyze the causes of defects in the production of castings
of body (and not only) parts made of cast iron and steel.

The aim of this work is to develop a three-dimensional model of
a casting mold for injection molding with improved ventilation
channels and a gating system to reduce the porosity of the casting.

For a visual presentation of the results of the work, the
following tasks were solved:

- a computer three-dimensional model of the «Crane body»
part was developed in the Power Shape CAD system;

- the geometric shape of the casting mold ventilation duct has
been developed using the Power Shape CAD system;

- a casting mold was developed using the Power Shape
program module.

Key words - 3D model, casting mold, Power Shape CAD system,
Toolmaker software module, gating system, ventilation duct, elliptical
section, turbulent flow.



