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B cBsI3u cO CHMXKEHHMEM CEPUUHOCTH MPOM3BOJICTBA YKpPaWHBI HCIOJIB30BAaHUE METOJIOB
CEJICKTUBHOTO KOMIUICKTOBAHUS TPH COOPKE M3EINil TOIUIMBHOW ammapaTypbl HETEXHOJIOTHYHO.
ABTOpPOM TIpeJIaraeTcsi METOJI KOMIUICKTOBAHUS C pPAHXXKHPOBAHHEM, KOTOPBIH OOecTeurBaeT
TpeOyemMyl0 TOYHOCTh NpH IMOJHON coOupaeMocTu naptuu aeraieil. [losnoxxeHus HOBOro merojna
KOMIUIEKTOBAHUSI OITPOOOBAHbI HA MPUMEPE TOTUTMBHOM anmaparypbl, TPOU3BOIUMON XapbKOBCKUM
TPAaKTOPHBIM 3aBOJIOM. B wmcciemoBannu ObUTH 3aJ€HCTBOBAHBI TPU JCTAIH, OOpa3ylooIlue JBa
COCIMHEHMS: KOPITYC, 30JJOTHUK M BTyJKa. McciaenoBaHuss mpOBOAMIIMCH B LIEXOBBIX YCIOBHSIX.
brui0 mpoBeneHO CpaBHEHHE TOYHOCTH KOMIUIEKTOBAHMS W HE3aBEPILIEHHOTO MPOM3BOACTBA MPHU
CEJEKTUBHOM KOMIUIEKTOBAHMM M KOMIUIEKTOBAHMM C paHXupoBaHueMm. Vcnonbs3oBanue
KOMIUIEKTOBAHUS C PAaH)XUPOBAHUEM TIO3BOJISIET IS MApTUid B 5 — 15 aeraneir moobutses Tpedyemoit
TOYHOCTH KOMIUICKTOBAHHUS TPHU JIETKO BBIIOJTHUMBIX TPEOOBAHHUSIX K TOYHOCTH H3TOTOBJICHHUS.
[Ipennaraemplidi  METOJ OpPraHU3alMM  MPOMU3BOJCTBA PEKOMEHAYETCS K BHEAPEHHUIO Ha
NPEIIPUATHUAX, 3aHATHIX BBIITYCKOM TOIUJIMBHOM ammapaTyphl.

Knrouesvie cnoea: ToNNMBHAS amnmapaTrypa; CeJeKTHUBHAas cOOpKa; KOMILJIEKTOBaHUE C
PaHXXUPOBAHUEM; HE3ABEPIICHHOE MPOU3BOACTBO; CEPUMHOE MPOU3BOJICTBO.

Kynpianoe O. B. «3a0e3neueHHsl SKOCTI CKJIaJaHHS 3’€/lHaHb NAJMBHOI amapaTypud B
yMOBax CepiiHOr0 BUPOOHUITBA IIJISIXOM KOMIUIEKTYBAaHHS 3 PAH)KYBaHHSIM PO3MIPIBY.

VY 3B’S3Ky 31 3HI)KEHHSM CepiiHOCTI BHpPOOHHITBA YKpaiHM BHKOPHCTAHHS METOIB
CEJICKTUBHOTO KOMIUIEKTYBAaHHSI NPHU CKJIaJaHHI BHUPOOIB MaJIMBHOI amaparypyd HETEXHOJOTIYHO.
ABTOpPOM IPONOHYETHCS METOJI KOMIUIEKTYBAHHS 3 paHKUPYBaHHSM, KUK 3a0e3neuye HEoOXITHY
TOYHICTh IPU NMOBHOMY 30upaHHs mapTii aetaneil. IlojgoeHHs HOBOro METO/Ay KOMILUIEKTYBAaHHS
BUITPOOYBaH1 Ha MPUKIIAJl NAJIMBHOI anapaTypu, BUpoOneHoi XapKIBCbKUM TPaKTOPHUM 3aBOJOM. Y
JOCIIKEHH] Oy 3aJisiHl TpU JETajl, 10 YTBOPIOIOTH JBA 3'€IHAHHS: KOPITYC, 30JIOTHHUK 1 BTYJIKA.
JlochipkeHHS TMPOBOAMJIMCS B LIEXOBUX yMOBaxX. bylo MpoBeAeHO MOPIBHSAHHS TOYHOCTI
KOMIUIEKTYBaHHS Ta HE3aBEpILIEHOr0 BHUPOOHUITBA IPU CEIEKTHUBHOMY KOMIUIEKTYBaHHI 1
KOMIUIEKTYBaHHI 3 PaHXHUPYBAHHSAM. BUKOpHUCTaHHS KOMIUIEKTYBaHHS 3 PaHXUPYBAHHSIM JI03BOJISIE
JUig maptiil B 5 - 15 neraneit nocarty HeoOX1THOT TOUHOCTI KOMIUIEKTYBAaHHS IIPU JIETKO 3A1HCHEHHUX
BUMOTax [JO TOYHOCTI BHUTOTOBJECHHSA. 3allpONOHOBAaHMM METOJl OpraHizauii BUPOOHUITBA
PEKOMEHIYETHCSI IO BIPOBAKEHHS Ha MIIPUEMCTBAX, 3aHATUX BUIIYCKOM MaJIMBHOI araparypu.

Knwuoei cnosa: nanuBHa amaparypa; CeEIEKTHBHE CKJIAJAHHS; KOMIUICKTYBaHHS 3
paHKMpPYBAHHSIM; HE3aBepILIEHE BUPOOHUIITBO; cepiiiHe BUPOOHHULITBO.
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Kupriyanov A. “Ensuring the quality of assembly of fuel equipment junctions in the
conditions of batch production by kitting-up with ranking of part dimensions”.

In connection with the decline in the serial production of Ukraine, the use of selective
kitting-up methods in the assembly of products of fuel equipment is not technological. The author
suggests a method of kitting-up with a ranking, which provides the required precision with full
batch assemblability of parts. The principles of the new kitting-up method have been tested using
the example of fuel equipment manufactured by the Kharkov Tractor Plant. The study involved
three parts, forming two junctions: body, valve and bushing. Studies were conducted in shop
conditions. A comparison was made between the precision of kitting-up and work in progress with
selective assembly and assembly with ranking. The use of assembly with ranking allows for batches
of 5-15 parts to achieve the required picking precision with easily meet the requirements for
precision manufacturing. The proposed method of organization of production is recommended for
introduction in enterprises engaged in the production of fuel equipment.

Key words: fuel equipment; selective assembly; kitting-up with ranking; work in progress;
batch production.

1. IlocranoBka npood.JieMbl

W3nenus TOIUIMBHOM  ammapaTypbl TPaAUIMOHHO OTHOCSATCS K  BBICOKOTOYHBIM. B
COBPEMEHHBIX JIBUTaTEJIsIX BHYTPEHHET0 cropaHusi TpedyeTcsi 00ecieuuTb TOUHOCTh COETUHEHUH 110
4 — 5 xBanureram, U Jaxke Bble. [10CKOIbKY M3roTaBiMBaTh JETAIM C TaKOM TOYHOCTHIO BEChMa
3aTpaTHO, TO HCIOJB3YIOTCSI METOJbl JIOCTHXKEHUS TOYHOCTM Ha odrtane cOopku. Hlupoko
pacrpocTpaHeHbl NpPUTOHKAa M CeleKTHBHas cOopka. IlpuroHka — HETEXHOJOTHMYHBIA METOJ
OpraHu3alMy MPOU3BOACTBA, KOTOPBIA IPUMEHSAETCS B €IMHUYHOM U MEIKOCEPUIHOM IIPOU3BOJICTBE.
Ero Henocratkammy sBIIIETCS BBICOKAs CTOMMOCTb M HENOCTOSHHBIE TPYyI03aTparbl, KOTOPbIE HE
MO3BOJIIIOT CTAOMIM3UPOBATh ILMKJI BBITYyCKa H3Jenus. B MaccoBoM mNpou3BOACTBE IIHMPOKO
IIPUMEHSETCSl CEJIeKTUBHAsA COOpPKA, HEJOCTATKOM KOTOPOM €CTh HEBO3MOXHOCTh COOpaTh BCE JIeTallu
C Y3KHM JIOITYCKOM, YacTh HECOOpaHHbIX JeTaneil 00pa3yloT He3aBepIIEHHOE IPOU3BOICTBO.

Ilocnennee BpeMsi CEpUHHOCTh MNPOM3BOJACTBA YKPAaMHCKHX NPEANPUATHA CHU3UIACH.
Opranuzanys MeJIKOCEpUHHOr0 IPOM3BOJCTBA U3JENUN TOIUIMBHOM ammaparypbl MPEACTaBIISET
co00i1 TeXHOJIOrMYECKYI0 MpobeMy, KOTOpasi UMEeT pa3iNuyHbIe IMyTH PELIEHUS: TOYHOCTh MOXKHO
JocTUraTh Kak Ha »Jrtane o0paboTku neraned, Tak U Ha odrtane cOopku. I[locnennee
MPEANOYTUTEIbHEE, U OOIBIIMHCTBO MPEIIPUITHIA HCIOIb3YIOT METO bl OBBILIEHUS! TOUHOCTH Ha
stane cOopku. JlocTuKeHUE TOYHOCTH COEOUHEHHUH 3a CYET HCIOJIb30BAaHUS TEXHOJOTHYECKUX

cOOPOYHBIX METOJIOB SIBJIIETCS BXKHOU MTPOOIIEMOI MEXaHOCOOPOYHOTO POU3BOACTBA Y KPAUHBI.

2. AHaJIN3 MOCJIeAHUX TOCTHKEHUI U My IuKanmi

OpauM U3 >PpPEeKTUBHBIX METOJ0B OPraHU3aLMH BHICOKOTOYHOTO MacCOBOIO MPOU3BOICTBA
ABJIETCA celleKTuBHas cOopka. IlepBoHauanmbHO cenekTHBHasi cOOpka OrpaHUYMBaIach
OJIHOBAPUAHTHBIM KOMIUIEKTOBAaHHWEM, KOTJa B COOpOYHYIO €IMHMILY BXOJIWIM JETalu U3
OJTHOMMEHHBIX Tpymm. Takue uccnegoatenu, kak 1 M. A. boru-Ocmonosckuid, JI. A. PabuHoBHY
paccMaTrpuBaigd BOMNPOCHl aBTOMATH3allMU ATOTO METO/a COOpPKU, €€ TEXHUKO-DKOHOMHUYECKOTO

000CHOBaHMSI, pallMOHAIBLHOTO BBIOOPA mapaMeTpoB [1-4].
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C uenbio yMEHbIIEHUSI HE3aBEPIICHHOTO [TPOM3BOJICTBA ObLI MPEAI0KEH MHOTOBAPHAHTHBII
METO/1 KOMILIEKTOBaHUs AeTajieil [5, 6]. B Hem Onaromaps yBenIn4eHHIO YHcia CEIEKTUBHBIX TPYIII
OCYILIECTBJISIETCS MEPEXO0Jl K MEKIPYNIOBON B3aMMO3aMEHSIEMOCTH, KOTJa AETaal OJHOM TpYIIIbI
MOTYT KOMIUIEKTOBATbCS C HECKOJIbKUMH DPACIIOJIOKEHHBIMHU IO COCEJICTBY I'pYyNIIaMU OTBETHOM
neranu. Takoi mpueM MO3BOJISIET MOBBICUTH COOMPAEMOCTH J€Talei B MapTUU U OJHOBPEMEHHO
YMEHBIIUTh BEPOSATHOCTb HAPYHIEHHS] TOYHOCTH cOopku. OnHAaKO Takas OpraHus3ainusi npouecca
CEJICKTUBHOM COOPKHU TpeOyeT CreuaibHOTO BEIOOpA AeTaiell B COOPOYHBIC KOMILICKTHI.

3HAUUTENbHOE YCIIOKHEHHE CXEM CEJIEeKTUBHOM COOpPKH, MPUMEHEHHE MHOTOBApUAHTHOIO U
MHOTONapaMETPUUECKOT0 KOMILJIEKTOBAHUSI IIPUBEJIO K TOMY, UTO PEIlaTh 3a/1a4l KOMIUIEKTOBAHUS
CTaJI0 BO3MOXHO TOJbKO ¢ momoiubto OBM. C gapyroil cropoHbl, 3HAUUTEIBHOE pa3BUTHE
BBIYMCIUTENIbHBIX MAalIMH U HIMPOKOE BHEJIPEHHE WX B MPOU3BOACTBO IO3BOJIMIO CO3JaBaTh
aBTOMAaTU3UPOBAHHBIE YYaCTKU CO CJOXXHBIMM CXeMaMu KowmiuiekroBaHus. llomydyenuro
ONTUMAJILHOTO aJTOPUTMa KOMIUIEKTOBAaHUS, 00eCIeYnBalOIer0 MUHUMAJIbHBIE 3aTPaThl BPEMEHU
U MUHUMAaJbHYIO HEYKOMIUIEKTOBAHHOCTH, MOCBSLIEHBl paboThl [7-9]. [locTaBnenHas mpoGiema
pelIaercs NpeuMyILeCTBEHHO METOJaMH JIMHEIHOTO IPOrpaMMUPOBaHHUSL.

Hcnonb30BaHME MHOTOBApUAHTHOIO KOMILUIEKTOBAHMS TO3BOJISIET CYIIECTBEHHO NMOHU3HUTH
HE3aBEpUICHHOE IMPOU3BOJICTBO IPU CEJIEKTUBHOM COOpKE, OJIHAKO €ro BEJIMYHMHAa OCTaeTcs Ha
3HAYUMOM YPOBHE, UTO HE MO3BOJISIET IPUMEHSTH CEJIEKTUBHYIO COOPKY IIPU MaJloil CEpUITHOCTH.

[locnennee BpeMs, B CBSI3U CO 3HAUUTEIbHBIM NPOHHUKHOBEHHUEM B MAIIMHOCTPOUTEIBHOE
IIPOM3BOJICTBO KOMITBIOTEPHBIX TEXHOJOTUH, HUCHOJIb30BAHHEM HH(POpPMAIMU O JIEHCTBUTEIbHBIX
napaMmeTrpax Jerajeil, pacnpoCTpaHEHHWEM  YHUBEPCAJIbHBIX  MEPUTEIbHBIX  CPEACTB  C
BO3MOXHOCTBIO [T€pe/Iadyl IaHHbIX B KOMIIBIOTEP, OSBUIIACH BOBMOKHOCTh OpraHU3aluy Ipolecca
cOOpKHM HE TO TPYNIOBOW MPHHAMICKHOCTH JETAJNCH, a MO JCHCTBUTEIBHBIM pa3mepam. Takas
OpraHu3anus Npou3BOACTBA [TO3BOJISET JOOUTHCA MaKCUMaIbHON 3((EKTUBHOCTH COOPKH.

ABTOpPOM OBbUIM MPEJIOKEHBl METOJbl KOMIUJIEKTOBAaHMSI Ha OCHOBE WHJWBUIYaIbHOTO
moa00pa, KOTOphIe, IPU CPAaBHUMOMN C CEJIIEKTUBHON COOPKOW TOYHOCTBIO, MEHEE TOJABEP)KEHBI €€
HeJ0CTaTKaM: HaJIMYMIO HE3aBEPLIEHHOIO POU3BOACTBA, HEOOXOAUMOCTH B 0OJIBILION CEPUITHOCTH
Y HU3KOHM BEPOSITHOCTU KoMIuiekToBaHus [10—13].

CyIIHOCTh MPEATIOKEHHBIX METOJ0B KOMIUIEKTOBAaHUSI COCTOUT B PAHKUPOBAHUU JleTasel
nepes; cOOpKoi M BbIOOPE B KOMIUIEKT JIETaIM Ka)KJ0ro THIA ¢ OAMHAKOBBIM paHroM. Ha mosuruun
KOMILJIEKTOBAHMSI JIOJDKHO HAaXOJUTHCS OJIMHAKOBOE YHUCIIO /1 JeTajell KaXk/I0ro TUIa, BXOJALIUX B
coopounyto equnuiy. IlocnenoBareabHOCTh KOMIUIEKTOBAHUS C PAHKUPOBAHUEM:

I. N3mepenne nocaioyHbIX pasMepoB BCEX JAETAJIECH, pa3Mepbl 3aIIOMHHAIOTCS, AETAIN

MapKUPYIOTCA UKW IIOMCIIAIOTCA B aI[I)eCHI)II\/'I HaKOITUTCIIb.

2. PasMmeps! ynopsiounBaroTCs 11 KaKI0M AETAIN IO BO3PACTAHUIO - PAHKUPOBAHUE.
3. B KxoMIieKThl BBIOMpAOTCS JETATU C OJMHAKOBBIM HOPSAIKOBBIM HOMEPOM - PAHTOM.
4. CoOopka mpou3BOUTCS OOBIYHBIM ISl JAHHOTO COSAMHEHUS CITIOCOOOM.

Bce neranu 3 paHXMpPOBaHHBIX MApTUIl KOMIUIEKTYIOTCS M 3aTEM OTIPABIISIOTCS Ha COOPKY.

Takum 006pa3zom, Bce JIeTayv, TOCTYIMHUBIINE HA TIO3UINIO KOMIUIEKTOBAaHUS, OYAYyT COOpaHBbI.
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Haubonee Omm3kuii paccmMaTpuBaeMOMY B JaHHOW paboTe METOAY KOMILJIEKTOBAHMS
npeayiaraeTcsi Takke PpiOmHCKONM TexHonmornueckou mkosod B. B. HemomumyeBa [14]: nmemaet
BBIBOJI, YTO «ONTHUMAIBHBIM SIBIISCTCS QJITOPUTM TIPOCTOH COPTHUPOBKH II0 BO3PACTAHHIO H
yOBIBAaHUIOY», TIPEIaracT TakKe W JIPYrue alrOpPUTMBI, HalpaBJIeHHBIC HA JIOCTMIKCHUE 3a/IaHHOM
TOYHOCTH COOpPKH, YMEHBIICHUS HE3aBEPIICHHOTO MPOM3BOJICTBA U «TPYAOEMKOCTH» T0J00pa, B
YACTHOCTH JIJII MHOTO3BEHHBIX Pa3MEPHBIX IICTICH.

CraTucTHUECKOE MOJICIMPOBAHUE TIOKA3I0 BBICOKYIO A(P(PEKTUBHOCTH KOMIUIEKTOBAHS C

PaHKUpPOBaHUEM, OJIHAKO Tpe6yeTC${ TOATBECPANUTD IMOJTYYCHHBIC PE3YJILTATEI B YCIIOBUAX IIPOU3BOACTBA.

3. Lleb1o nccsieioBaHus SIBJISETCS IIPUMEHEHNE KOMIUIEKTOBAHUSA C PAHXKUPOBAHUEM B YCIIOBUSIX

IMPOU3BOACTBA U MOJTYYCHUC TEXHOJIOTMICCKHUX peKOMCH)IaIII/Iﬁ 3(0) I[aJ]I)Hef/'HHeMy Pa3sBUTUIO METOJIA.

4. UccaenyeMble coeJUHEHHS, M3MepUTeIbHbIe IPHOOPHI

O¢ddexTUBHOCTh KOMIUIEKTOBaHUS C paH)XXKMpPOBAaHMEM B paboTe Obula HCCleOBaHAa Ha
IpyUMepe TOIUIMBHOM amnmapaTypbl, IPOU3BOIUMOM XapbKOBCKUM TPaKTOPHBIM 3aBojoM (XT3). B
HCCe0BaHUM OBLITN 3a/IEHCTBOBAHBI TPH JI€TaIH, 0Opa3yroliue a18a coequHenus (puc. 1):

1. Kopmyc mpassriit (seBbiid) 150.37.027-1, npencraBnsier coboit KopimycHyro aetains 136 x
220 mwm, BoinosiHeHHYI0 13 uyryna CH20 'OCT 1412-85.

2. 3onotnuk 150.37.147-1, npencraBnser coOOM Baj-IIECTEPHIO C IONEPEUYHBIMH OCH
oTBepcTUsiMU, Matepuai ctanb 18XIT'T 4543-71.

3. Brynka 150.37.146, npencraBisier coOOi NOJbIA LUIUHAP C MATHIO HapYKHBIMU
JIEHTOYKaMH, quameTpoM 65 mm u niuHo# 110 MM, matepuan ctanb 20X 4543-71.

Bo1OpaHHBIil y3€1 TOIUIMBHOW ammaparypbl OTHOCUTCS K MHOTO3JIEMEHTHOM CENeKTUBHOM
cOopke, B KOTOPOH JeTanu 00pa3yroT MOCIE0BaTEIbHYIO LIEMb, TOCKOJBKY KOPITYC COIPSIraeTcs 1o

OoCaaKe C HATATOM C BTYHKOﬁ H 110 IMOCaaKe € 3a30pOM C 30JIOTHHUKOM.

6) B)

Puc. 1 — Jleranu TommBHOM anmapaTypbl: KOPILyC a), BTYJKa 0), 30JI0THUK B)

B compsokeHMHM = KOpITyc-30JIOTHMK Ui KOpiyca (DMHMINIHOM — omepanueil — siBisercs
XOHHHTOBaJIbHAS, TS TOCAJI0YHON TTOBEPXHOCTH YCTAHOBIIEH pa3Mep mocie oopabotku B451s9 (£0,031).
Jis 3050THUKA (UHUIIHON oOmnepammell SBIseTcss OeCIEeHTPOBONUTU(OBAIBHAS, U1 TOCAT0YHON
MOBEPXHOCTH YCTAHOBJIEH pa3Mep mociie 00padotku I45h9 (—0,062). [anee aeramu cOpTUPYIOTCS Ha
TISITH TPYIII CENIEKINH, Pa3Mephl TPYIT KKIOW JICTaN U ITOCAIKH TIPUBE/ICHBI B Ta0M. 1.
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Tabauua 1 — ['paHuLibl TPy 11 CENEKTUBHOTO KOMIUIEKTOBAHUS B CONPSKEHUN KOPITYC-30JI0THUK

e I'panuus! rpynn I'panuus! rpynn Tocaka, MM
rpyr __Kopryca, MM __ 30JI0THHKA, MM ' _
min | max | JOINYyCK | min max | JONYCK | min | max | JOMYCK | CPEIHHI 3a30p

1 44,969 44,982 0,013 144,938| 44,95 0,012 10,019 | 0,044 | 0,025 0,0315
2 44,982144,995| 0,013 | 44,95 | 44,963 | 0,013 | 0,019 | 0,045 | 0,026 0,032
3 44,995145,007| 0,012 144,963| 44,975 | 0,012 | 0,02 | 0,044 | 0,024 0,032
4 45,007|45,019] 0,012 144,975| 44,987 | 0,012 | 0,02 | 0,044 | 0,024 0,032
5 45,019145,031| 0,012 44,987 45 0,013 10,019 ] 0,044 | 0,025 0,0315

Jia npunstoit Ha XT3 TEXHOJIOTMH COPTUPOBKU Ha TPYIIIbI, pa3Mepbl TPYII HE PaBHBI.
[IpynumnHa 3TOMY — I10JI€ AOIYCKa JETalei HEe AeIUTCs HALeNo Ha IATh. [1oaTOMY AJIs pa3HbIX rpynn
yCTaHOBJIEH pasHblid gomyck. Yacte rpynm mmeer momyck 0,012 mm, gacts 0,013 MM, mpuuem
HECKOJIBKO XaOTHYHO. B pesynpTaTe IONyCKaeMBIH IMANa30H 3a30pPOB HM3MEHSETCA OT (188‘2‘4),

nonyck 0,024 mMm s 3 m 4 rpynn cenekuuu; 10 (1%8159), pgomyck 0,026 MM ans 2 rpynmsl

cesiekuuu. TakuM oOpa3om, rpymma 2 okasbiBaeTcs camas mupokas. CpelHuil 3a30p B rpymnmnax
nosydaercs 0,0315 mm u 0,032 mMm.

B compsikenuum  kopryc-BTylKa s Kopoyca (UHMIIHOW — omepauueidl  sBiIseTcs
pasBepTHIBAHIE, IS [I0CAI0YHON TOBEPXHOCTH YCTAHOBIICH pasMep mocie oopaborku B65HE 40,

Jliig BTyaKky (PUHUIIHON onepanueil siBisercs: KpyraouuidoBaibHas, A7 M0CaJ04YHON TOBEPXHOCTH

YCTaHOBIIEH pa3Mep Tocie o0paboTku D65s7 (1882) Jlanee neTamu COpTHPYIOTCS HA JIBE IPYIIIBI

CEJICKITNH, Pa3Mephl TPYII KaXKI0W JIeTaN U TIOCAIKU MTPUBEACHBI B Ta0M. 2.

Tabauua 2 — ['paHuLbl TPYIII JUIs CEJIEKTUBHOTO KOMIUIEKTOBAHHUSA B CONPSDKEHUN KOPITYC-BTYJIKA

I'pannis! rpynmn I'panuie! rpynmn TMocazka, My
Ne KOpIlyca, MM 30JIOTHUKA, MM
Y in | max JOIYCK | min max | JOMyCK | min | max | JIOIMyCK CI;ZI;S;IH
1 65 [65,023| 0,023 | 65,053 | 65,068 | 0,015 | 0,03 {0,068] 0,038 0,049
2 65,023]165,046| 0,023 | 65,068 | 65,083 | 0,015 0,022 0,06 | 0,038 0,041

Jia npunstodr Ha XT3 TexHONOTrMM 0OpaOOTKH, TOYHOCTh H3TOTOBJIEHHS OTBEPCTUS B
KOpITyce HIXKE, UYeM MOBEPXHOCTH BTYJKU. [103TOMY pa3smepsl IpyIin AJisl KOpIyca U BTYJIKU pa3HbIE —
0,023 u 0,015 MM cooTBeTcTBEHHO. BeneactBue atoro, cpeHuii HaTsr B rpynnax passsiii: 0,049 mm
i nepBoit rpynmsl v 0,041 MM 171 BTOpOH.

Ha XT3 usmepenue BHYTPEHHUX IOCAJOYHBIX MOBEPXHOCTEH MPOU3ZBOIUTCS HYTPOMEPOM
I'OCT 9244-75, wmapyxHbix — pbryakaoi ckoboir I'OCT 11098-75. llena nenenusi o6omx
n3MepuTenbHbIX MprudopoB 0,002 Mmm.

5. Pe3yabTarsl HecJIe10BAHUI KOMIIIEKTOBAHUS

HccnenoBanue KOMIUIEKTOBAHMSI ObUIO IPOBEACHO B ILIEXOBBIX YCIOBHUSX Ha CEPHUITHO
W3TOTaBIIMBaeMbIX JAeTanax. Jlisg wu3MepeHuss pa3MepoB ObUIM HCIOJIB30BaHBI  3aBOJCKHE
U3MEpUTENbHbBIE CPEICTBA.

XappKOBCKHM TPaKTOPHBIA 3aBOJ, KAK U MHOTME YKPAaUHCKHE NPEIIPUATHUS, UCIIBITHIBACT

OompeesIeHHbIE TPOOIEMBI CO COBITOM MpoAyKiIHH. [103TOMY CEpHITHOCTH BBIITYCKAa HEBBICOKA.
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PaccmarpuBaemble neTany M3roTaBIMBAKOTCA OAWH — JIBA pa3a B HENENIO0 B KoiudectBe 5 — 15
KOMILJIEKTOB. B TO ke Bpems 000pylIOBaHHE U TEXHOJOTHUS OCTAIUCh MPEKHUMHU,
OpPUEHTUPOBAHHBIMHU HAa MacCCOBOE MPOU3BOCTBO.

[To npuunHe HU3KOM CEPUIHOCTU MPOU3BO/ICTBA, CEJIEKTUBHAsL COOpKa OKazaiach HEAPPEKTUBHA,
MOCKOJIbKY 3HAYMTENIbHOE KOJIMYECTBO JETajlell yXOAWUT B HE3aBEPILEHHOE NpPOU3BOACTBO. UTOOBI
MUHUMU3HPOBATh HE3aBEPIIEHHOE MPOU3BOJCTBO B CO3/ABIIMXCS TEXHOJOIMYECKUX YCIOBHUSX, HA
IIPOU3BOJICTBE YBEJIMUMIM TOYHOCTh 00paboTku ¢ 8 — 9 1o 5 — 7 xBaymrera, (pakTHyecku B 000X
COMPSDKEHUSAX CTapasiCh U3rOTABIIMBATH JIETATU TOJILKO OJJHOM, BTOPOW TpyIIIbl ceneKiun. Jlocturaercs
310 OOJIee TIIATEIbHON HACTPOMKOM CTaHKa, YTO OKa3al0Ch BOSMOYKHO B MEJIKOCEPUIHOM MPOU3BO/ICTBE.
Ecnu pa3meps! Bce jke BBIXOAAT 3a FPaHULIbl €IMHCTBEHHOM TPYIIIbI CENEKLH, YTO HEPEAKO CITydaeTcs
JUISl OXBATHIBAIOLIUX JETajed, TO OXBaThbIBAEMbIE M3rOTABIMBAIOTCS IOJ 3aKa3 COOPOYHOrO yJacTKa.
Takasg opraHuzalusi NMPOM3BOJACTBA HETEXHOJOIMYHA, U TpeOyeT 3HAYUTENLHO OOJbIIEe BPEMEHH Ha
BBIBEPKY CTAHKOB IS TIPEIIM3UOHHON 0OpabOTKH.

B pabore mpuBeneHbl pe3ylnbTaThl KOMIUIEKTOBAHMS JBYX HapTUd  Jeraneil.
TexHonorM4eckuii mpouecc JOCTaTOYHO MOBTOpSieM, W JUId JPYruX MapTH pe3yibTaThl
MPUHIMIIMAIBHO COBNAAAIOT. Pe3ynbraThl U3MEpeHUu COEIUHEHUs! KOpIyc — 30J0THUK P44 nns
NepBoi MapTuu rpaduyecku B BUJE TOYEUHBIX AUMArpaMM Ha pHC. 2, UIsl BTOPOM apTuu Ha puc. 3.
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B cBs3u ¢ ocoOeHHocTsaMu mocTpoeHust nuarpamm B MS Excel rpymnmbl moxa3aHbl
OJINHAKOBBIMHM, YTO HE COBCEM IPAaBHJIbHO, HO HE CHMXKaeT oOliee BOCHPUATUE PE3YJIbTaTOB.
I'paduueckne wn300pakeHHs] TOCTPOEHBI B COOTBETCTBHU C TPEIJIOKEHHBIM A.A.3BIKOBBIM
rpaduyecKkuM H300paKEHUEM MOCAJKHU, B KOTOPOM BO3MOKHBIE COIPSIKEHHS] OTBEPCTHS M Bajia
OTPEEINAIOTCA MPSIMOYIOJIbBHUKOM CO CTOpPOHAaMM, paBHbIMHU JOINycKaMm Bajia W orBepcTus. Ilpu
9TOM HaTAT (3a30p) MOJIy4aeTcsl Kak IepeceuyeHre NpoBeIeHHo! moja 45° npsmoii ¢ ocbro abeuucc.

JUis coequHeHHs] KOPIyC — 30JIOTHUK pPE3YylbTaThl OKa3aJUCh CIEAYIOIIMMH. TOYHOCTh

HU3TOTOBJICHUA pasMEpoOB JIeTaJe OKa3alach 3HAYMTEIIFHO BBINIC 3aJaHHON TEXHOJIOTHUYECKH. I[J'If{

nepBoil mapTuu (aKTUYECKUil pa3dpoc 3a30poB (1?)?)!53), U1l BTOPO (18%}16), OJTHAKO TaKUX

pe3yIbTaTOB HEJJOCTATOYHO TSI 0OECTIeUueHHsI 3aJaHHONH TOYHOCTH COOPKH.

Hecmotpst Ha TIIaTeNnbHYI0 HACTPOMKY CTaHKOB, 00pabOTaTh NETau TakK, YTOOBI TOOWUTHCS
TIOTI/IaHMsI B OJTHY TPYIIIY CEJICKIMU, He BBINUIO. [lociie celeKTHBHOTO KOMILICKTOBaHUS TpeOyemast
TOYHOCTbH JIOCTUTAETCS, HO B MEPBOM MApTHH OKA3BIBAIOTCS HecoOpaHHbIMU JBa KomruiekTa (18%), a Bo

BrOpoit onuH (9%), OHM BBIJEIECHBl KpacHbIM Ha jauarpamme. dakTuueckuii pa3zdpoc 3a30poB

2 9] o
COKPATWJICS 10 (1?)%42) JUIS TIEPBOM MapThH, U 110 (1%%14) JUISL BTOPOW Y CKOMITJIEKTOBABLINXCSI.

S 44,998
s /
Il
x
S 44,986 / /
I
@ 44,974 / /
3 / * /
) S 44,998
2 41962 o/ 2
oM s -
By * : y S / Y,
* = 44986
‘ / I /
44,95 5 /
=
S 44971 & /
3
44,938 o /
44969 44,982 44,995 45008 45,021 g 24962 &,
) ! B
Pasmepbl Kopryca, Mm &
€
a) 44,95
S 44,998
2 44,938 ‘
g / 44,969 44,982 44,895 45008 45,021
/
T 44,986 /
5 Pazmepbl Kopnyca, Mm
3 o
® 0
3 44974 / 7 )
o
s
2 44,962 A
o /
44,95 /
44,938 / Puc. 3 — Pazmepsl KOMIIJIEKTOB KOpITyC-
44,969 44,982 44,995 45,008 45,021 30JIOTHUK IJIS BTOpOﬁ mapTuu:
Pa3smepbl Kopryca, M a) TI0JIHAsI B3aUMO3aMEHSIEMOCTD,
0) CeNeKTUBHOE KOMIUJICKTOBAHHUE,
B) B) KOMIUIEKTOBAHUE C PaHKUPOBAHUEM
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Hcmonp30BaHue KOMIUICKTOBAHHS C PAHXUPOBAHHUEM, 10 OTHOHICHUIO K CCIICKTUBHOMY

KOMIUIEKTOBaHHUIO, BO-IIEPBBIX, CHUKAET Pa30poc 110 (f())%i) IUIA NIEPBOM MapTHH, U A0 (1%%?3) e

BTOpOil. Bo-BTOpHIX, 0OecieunBaeTcst moaHasi cooupaeMocts. PaKTUUECKH JOCTUTHYTHINA pa3opoc
pa3MepoB Ha pHC. 2 U 3 MOKa3aH HAKIOHHBIMU JTUHUSMH.

Pe3ynbTarhl u3MepeHuil coeqMHeHNs KOpIiyc — BTyJka 65 1 nepBoil mapTUU IPUBEIEHBI
B BUJIE TOUEUHBIX JUarpamMM Ha puc. 4, [uisi BTOpOil apTUu NpUBEIEHBI Ha puUC. 5.

JI1s1 coeHEeHns KOPITyC — BTYJIKA PE3YJIbTaThl OKA3aJIMCh CIIEAYIOIIMMA. TOYHOCTh M3rOTOBJICHUS

pa3MepoB JieTaliell Takke ObUla JOCTHTHYTA BBINIC 33IaHHOW TEXHOJIOTHYECKH. JIJisi TepBoil mapThum

(haxTHyecKuii pa3dpoc HaTAroB (1%%‘;4), JUIS BTOPO# (1%%352) YTo NpHMeYaTeNbHO, MPH TaKOM TOYHOCTH

M3TOTOBJICHUS TOYHOCTh KOMIUIEKTOBAHHST TOCTATACTCSI METOZIOM TIOJTHOW B3armMo3aMeHsieMocTu. [1oaromy
JIeTai MO>KHO COOMpATh B JTFOOOM coueTaHnu, uTo (paktruecku Ha XT3 u nenmaercs.
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65,053 4
' ST [ICPBOM MMapTHH:
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a) TI0JIHAsI B3aUMO3aMEHSIEMOCTD,
0) CeNeKTUBHOE KOMIUJICKTOBAHHUE,
B) B) KOMIUIEKTOBAHUE C PaHKUPOBAHUEM

Pasmepbl Kopnyca, mm

[locne cenexkTUBHOTO KOMIUIEKTOBAaHUS TOYHOCTh HECKOJBKO MOBBIIIAETCS, HO B 00EUX
MapTUSX OKa3bIBAIOTCA HecOOpaHHbIMU JBa KoMmiuiekTa (17 %), OoHM BbIJENEHBl KpacHbIM Ha
auarpamMme. OTO HEIOCTATOK CEJIEKTUBHOTO KOMIUIEKTOBAHUS: JeTalld IMPUHAIEKAT pa3HbIM
rpymnmnaM, Ho GaKTUYECKHI HATAT HAaXOAUTCA B MpeJieNnax JA0MyCTUMOTO.

Hcmonp30BaHue KOMIUICKTOBAHHS C PAHXUPOBAHHUEM, IO OTHOHUICHUIO K CCIICKTUBHOMY

KOMILIEKTOBAHHUIO, BO-IIEPBBIX, CHUKAET Pa3dpoc 10 (1%%‘,‘54) JUIs TIEPBOW IIAPTUH, U 110 (1%%354) TS

BTOpOil. Bo-BTOpHIX, 0OecieunBaeTcs moaHasi cooupaeMoctb. GaKTHUECKH JOCTUTHYTHIA pazOpoc
pa3MepoB Ha puc. 4 U 5 MOKa3aH HAKIOHHBIMU JTUHUSIMHU.
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BrIBOABI

B pabote mnpeanaraercs u3MepsTh ACUCTBUTEIbHBIE IMapaMeTpbl KOMIUIEKTYIOUIUX H
HCII0JIb30BAaTh C LENbI0 YIYUIIEHHUS U ONTUMU3ALUU TEXHOJIOIMYECKOTo mpouecca cOopku. JlaHHbie
JOJIKHBI OBITh IIPUBSI3aHbl K KOHKPETHBIM IK3EMIUISIpaM JIeTalel, 11l Yero MOT'YT MCIOJIb30BaThCs
a/JipecHble HAKOTMUTENH, WK CIelHaIbHOE MAapKUPOBAHUE Ha OCHOBE ONTUYECKUX WJIM MarHUTHBIX
MeToK. Mcnonp3oBaHue JaHHBIX O pa3Mepax JeTajeidl MO3BOJIAET MOAHATH 3PPEKTUBHOCTD
TEXHOJIOTHYECKOI0 npolecca cCOOpKH 3a cueT HH(POPMALMOHHOE COITPOBOKACHHUSL.

B cnyuyae paccmMaTpuBaeMoro Tpex3JIEMEHTHOTO COEIUHEHUS MCIOJIb30BaHUE CENIEKTUBHOMN
coopku He mno3BoyigeT nooutbes 100 % BEpOATHOCTH KOMIUIEKTOBAHUS Y374, IOCKOJIBKY
pe3yJIbTUPYIOLIAsE BEPOSITHOCTh IOJIY4aeTCsl Kak IMPOU3BEICHHE BEPOSTHOCTEH KOMILJIEKTOBAHUS
COEJIMHEHUS KOPITyC-BTYJIKA U KOPIIYC-30JI0THUK.

KomnuiekroBanue ¢ paHXUpOBaHUEM IPU IOJHOW COOMPAEMOCTH IO3BOJISIET JIOOUTHCS
TOYHOCTH 3aMbIKAIOIIEr0 3BEHA, 3HAUUTENBHO MPEBBINIAIONIENH TEXHOJOTHYECKHE TpeOOBaHMUS.
[losTomy, cHM3MB TpeOOBaHUS K TOYHOCTU H3TOTOBJIEHUS C (DAaKTUYECKU NPUMEHSEMBIX 5 — 6
KBaJIUTETA JJIsl COEAMHEHUS KOPITYC-30JI0THUK U 5 — 7 KBalIMUTETa JUIsl KOPITyC-BTYJIKA, 10 9 KBaIIUTETa
JUIS COETMHEHMs KOPITYC-30JI0THUK M 7 — 8 KBaJUTETa I KOPIIyC-BTYJKA, JOCTUraeTCs TOYHOCTb,

KOTOpast SBJISIETCS JOCTATOYHOM Tt 00ecredeHnsi He0OX0MMO KOHCTPYKTHBHO TTOCA/IKH.
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TakuM 00pa3oM, HCIOJIB30BAHHE KOMIUIEKTOBAHUS C PAaHXHPOBAHUEM IO3BOJIAET JUIS
naptuii B 5 — 15 peraneit gobutbcst TpeOyeMOM TOYHOCTH KOMIUIEKTOBAHUS MPU JIETKO
BBINIOJIHUMBIX TPEOOBAHUSIX K TOUHOCTH U3TOTOBJICHHUSI.

[Ipennaraemblii MeTOJ OpraHu3aluy MPOU3BOICTBA PEKOMEHIYETCs K BHeApeHuto Ha XT3, a
TaKKe IPYTrux NPeaIpUATUAX, 3aHATHIX BBITIYCKOM TOILUIMBHOM aIlllapaTyphl.

Cnmcok ncnoJb30BaHHBIX NCTOYHHKOB:

1. Boru-Ocmororckuii M. A. CenektrHast coopka / M. A. boru-OcMoroBckuii. — M. : MarmmHoctpoerue, 1974, — 144 c.

2. PabunoBnu JI. A. ObGecrnieueHrie TOYHOCTH COOPKHM CIIOKHBIX MPEIH3HOHHBIX Y3JOB METOJIOM TPYIIOBOW
B3anmozamensieMmoctit / JI. A. PabunoBuu // TloBbimenne S(GQEKTUBHOCTH IIPOIECCOB pe3aHHs MAaTepHaoB. —
Bosnrorpan, 1987. — C. 110-123.

3. PabunoBmu JI. A. COopka C TpYIIIOBOWH B3aMMO3aMEHSAEMOCTHIO CIIOXKHBIX IPEIM3HOHHBIX Y3JI0B /
JI. A. PabunoBuy, A. E. Marun // 3ectust By3oB. MamuHocTpoenue, 1983. — N 4. — C. 141-145.

4. ®dumrnoud O. B. OtieHka HIDKHEN TpaHUIIbl HE3aBEPIIIEHHOTO MPOM3BOJICTBA MPH IBYXTIApaMETPUUECKON CeIeKTUBHOM
coopke / O. B. ®umrnoruy, B. 5. Korm // Coopka B MarmsocTpoeHuH, rpuoopoctpoeHur. —2010.—Ne 11.—C. 16-20.

5. KarkoBuuk B. f1. OcHoBbI Teopun cenextuBHoM coopku / B. 5. KatkoBauk, A. W. CaBuenko. — Jlenunrparn :
ITonurexnuka, 1991. — 302 c.

6. Muxaiiiop A. H. Matematuieckast MozelIb MHOTOBapHAHTHOI'O ITPOIIEcca MOACTAIBHON U y3JI0BOM cOOpKH /
A. H. Muxaiinos, A. JI. Umenko // IIporpeccuBHbIE TEXHOJOTMH M CHUCTEMbl MAalIMHOCTPOEHHs : cO. Hayd. CT. —
Jonenk, 1996. — Bein 3. — C. 80-85.

7. Copokun M. H. HempepbiBHasi cenmekTuBHasi cOopka u3zaenuii tuna Ban-BTyiaka / M. H. Copoxun //
MzBectus BY30B. Mammunoctpoenue. — 1986. — Ne 7. — C. 157-160.

8. Bockpecenckuii E. A. K pemenuro 3amau mombopa neraneii mom cOopky / E. A. BockpeceHckui,
C. B. Tepexona // Texnomorus MexaHuueckoi 00pa6adoTku u coopku / Tynbckuii TexH. yH-T. — Tyima, 1994, — C. 136-137.

9. Kucrimn A. B. CoBepliieHCTBOBaHHE TEXHOJIOTHMH MPELM3UOHHON COOPKH Ha OCHOBE MUKPOIPOLIECCOPHON TEXHHUKH /
A. b. Kucmmmn, B. 1. BopoObeB // OmbIT HpuUMEHEHHS TPOrPECCHUBHBIX TEXHOIOIMA MEXaHOOOPaOOTKM W COOPKH B
MaIlIMHOCTPOCHHH : MaTepHaibl KpaTKOCPOUHOro HaydH.-TexH. ceM. / JIennHrpaz. uH-T Tou. Mex. u ontuku. — J1., 1990. — C. 38-39.

10. KympusiHoB A. B. KomruiektoBanue npu coopke ¢ moadoopom aeranet / A. B. Kympusnos // Coopka B
MAaIIMHOCTPOCHUH, prOopocTpoeHuu // Mammnaoctpoerue. — 2001. — Ne 11, — C. 8-10.

11. KympusHoB A. B. DddekruBHocts cOopku ¢ mombopom peraneid / A. B. KympusHoB // BicHux
HanionansHoro texHiuHoro ysisepcutery «XI1I». —2007. — Bum. 17. — C. 81-84.

12. KympusHoB A. B. Hcnonb3oBaHue MeETOJOB KOMIUIEKTOBAHUS Ha OCHOBE PAH)XUPOBAHUS ISt
MHOro3BeHHOH pa3mepHoil mernu / A. B. KynpusinoB // IlporpecuBHi TeXHOJOril 1 CHCTEMH MAaIIMHOOYAYBaHHS :
MiKHap. 30. Hayk. mp. / JIoHeIpK. Hall. TexH. yH-T. — JloHensk, 2012, — Bum. 1/2 (44). — C. 123-127.

13. KympusinoB A. B. MeToasl KOMIUIEKTOBaHUS JeTajlled Ha OCHOBE DPAHKUPOBAHUA JJIs yMEHbIIECHUS
JIONyCKa 3aMbIKaroIero 38eHa pasmepHoi memu / A. B. KynpusHos, H. 0. Jlamuaysp // Cucremu 00poOku iHdopmartii
: 30. Hayk. mp. / XapkiB. YH-T HOBITPsIHUX CHII. — XapkiB, 2010. — Ne 8(89). — C. 58-61.

14. HemomunyeB B. B. Hccrnemopanwe BO3MOKHOCTEH IOBBINICHHMS KadecTBa H3JCHUM mpu cOopke /
B. B. Henmomuiyeg // Coopka B MammuHOCTpoeHuH, ipudopoctpoenuu. — 2007. — Ne 10. — C. 9-13.

References

1. Bonch-Osmolovskii, M 1974, Selektivnaia sborka, Mashinostroyeniye, Moskva.

2. Rabinovich, L 1987, ‘Obespecheniye tochnosti sborki slozhnykh pretcizionnykh uzlov metodom gruppovoi
vzaimozameniaemosti’, Povysheniye effektivnosti protcessov rezaniia materialov, pp. 110-123.

3. Rabinovich, L & Magid, A 1983, ‘Sborka s gruppovoi vzaimozameniaemostiu slozhnykh pretcizionnykh
uzlov’, Izvestiya vuzov. Mashinostroyeniye, no. 4, pp. 141-145.

4. Filipovich, O & Kopp, V, 2010, ‘Otcenka nizhnei granitcy nezavershennogo proizvodstva pri
dvukhparametricheskoi selektivnoi sborke’, Sborka v mashinostroyenii, priborostroyeniino. 11, pp. 16-20.

5. Katkovnik, V & Savchenko, A 1991, Osnovy teorii selektivnoi sborki, Politekhnika, Leningrad.

6. Mikhailov, A & Ishchenko, A 1996, ‘Matematicheskaia model mnogovariantnogo protcessa podetalnoi i
uzlovoi sborki’, Progressivnyye tekhnologii i sistemy mashinostroeniia, Sbornik nauchnykh statey, iss. 3, pp. 80-85.

7. Sorokin, M 1986, ‘Nepreryvnaia selektivnaia sborka izdelii tipa val-vtulka’, [Izvestiia VUZov,
Mashinostroyeniye, no. 7, pp. 157-160.

8. Voskresenskii, E & Terekhova, S 1994, ‘K resheniiu zadach podbora detalei pod sborku’, Tekhnologiya
mekhanicheskoy obrababotki, pp. 136-137.

9. Kislitcin, A & Vorobev, V 1990, ‘Sovershenstvovaniye tekhnologii pretcizionnoi sborki na osnove
mikroprotcessornoi tekhniki’, Opyt primeneniia progres. tekhnol. mekhanoobrabotki i sborki v mashinostr. : mater.
kratkosrochn. nauchn.-tekhn. sem., Leningr. in-t toch. mekh. i optiki, Leningrad, pp. 38-39.

10. Kupriyanov, A 2001, ‘Komplektovaniye pri sborke s podborom detalei’, Sbhorka v mashinostroyenii,
priborostroyenii, no. 11, pp. 8-10.

11. Kupriyanov, A 2007, ‘Effektivnost sborki s podborom detalei’, Visnik Natcionalnogo tekhnichnogo
universitetu “KhPI”, iss. 17, pp. 81-84.

12. Kupriyanov, A 2012, °‘Ispolzovaniye metodov komplektovaniia na osnove ranzhirovaniia dlia
mnogozvennoi razmernoi tcepi’, Prohresyvni tekhnolohii i systemy mashynobuduvannia, iss. 1/2 (44), pp. 123-127.

13. Kupriyanov, A & Lamnauer, N 2010, ‘Metody komplektovaniia detalei na osnove ranzhirovaniia dlia
umensheniia dopuska zamykaiushchego zvena razmernoi tcepi’, Systemy obrobky informatsii, no. 8(89), pp. 58-61.

14. Nepomiluev, V 2007, ‘Issledovaniye vozmozhnostei povysheniia kachestva izdelii pri sborke’, Shorka v
mashinostroyenii, priborostroyenii, no. 10, pp. 9-13.

Crarta mapiinia go peaaxiii 03 tpasus 2017 p.

148 ©Kynpusiaos A. B., 2017



