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I[TPOEKTYBAHHS EJIEKTPOHHOI AIIAPATYPU 3
HA OCHOBI CTAHAAPTHUX HECYUMX KOHCTPYKIIN
3 BUKOPUCTAHHAM PECYPCIB INTERNET

Ipedcmasneno memoouxy npoekmysanns eieKmpoHHoi anapamypu Ha OCHOSI qbyumgiorta/zbuo 8137106020
Memody, wo nepedbauac suxopucmanmus 2D- ma 3D-modeneti necyuux KOHCMPY KLl Gipm-eupobnuxis,
AK CNOCI6 3HUXEHHs. Yacy md mpyooMicmKocmi po3poOKu i NIOBUUWEHHS SKOCME KOHCMPYKMOPCHKOL

00KYMeHMAYIT HA eNeKMPOHHY AnaApamypy.

Knouosi cnoea: npoexmyeanms enexmponHoi
doxymenmauis, Internet.

Ha cworoanininiii yac 6inbiricTb ramy3eit Hay-
KU i TEXHiIKM KOMIT' IOTePU3YEThCs, Bce 6ifbIe 3a-
Jlad KOHCTPYIOBaHHS eJieKTpoHHOi anaparypu (EA)
BUPIIIYETbCA y CUCTEMAX aBTOMATU30BAHOIO IIPO-
E€KTYBaHHS — CXEMOTEXHiYHOr0, KOHCTPYKTOPCHKO-
ro, TeXHOJOoriuHOTO. P03p0o6Ka KOHCTPYKTOPCHKOT
nokymenTanii (K/I) takoxk norpe6ye eeKTUBHUX
MiJIXO/iB, OCKIJIbKMA YMM MeHIe TepMiH i po3pos-
KU, THM IHBU/IIIE TOW 4u iHmmii ipuias (npuctpiii)
HaJlilijile y BUPOOHUIITBO.

3uavna vactuna pospoobuioBanoi EA komro-
Hyetbest B Hecyunx koHcrpykiisx (HK), saxi e
CTaHZAPTHUMU i BHUKOPUCTOBYIOTHCA AK TOKYIIHI
KoMTLTeKTytoui Bupo6u. [1pu tpaautiiiinomy crioco6i
MPOEKTYBaHHS PO3POOHUK MPUJIALY TTOBUHEH CTBO-
proBaTH CKJajajJbHe KpecJeHHs Ha Kopiyc (kap-
Kac) i Ha caM IPUJIaJl, CaMOCTIiHO 306pasKyioun
CKJIQJIOBI 4aCTUHM 1 BUKOPUCTOBYIOUM JJISI 11bO-
rO JlaHi KaTaJjoriB Ha MPOAYKILiIO (an/IHaf/’IMHi LTSI
TOTO, 106 300pAKEHHS BiI0OPAXKAIM CYTHICTb CTaH-
JAPTHUX CKJIQJIOBUX YACTHH 3 YPAaXyBaHHAM 3a0€3-
HeYeHHs B3a€MO3aMiHHOCTI ), TOGTO IIpU CTBOPEHHI
K/l Ha enexTpoHHUI MPUCTPil i HOTO CKJIaI0BI Ya-
CTUHU KOHCTPYKTOP IOBMHEH IiJIKOM BU3HA4YE€HO
so6paxkarn (Bukpecmosat) enementn HK, Ha
AK1 JOKyYMEHTallid BiKe po3pobJieHa i 3HaXo-
JIUThCS Y BUPOOHUKA HECYYUX KOHCTPYKILiH, aie
BisicyTHs1 y po3pobHuka EA. Takum ymHOM, MOX-
Ha KOHCTAaTyBaTH, 10 TPaAMLiHHUN miaxix no
ctBoperHsa K/l we € parionamspanM. AKImo K pos-
rAsAaT po3po6Ky BUpOOy IiJTKOM, TO MOKHA
OTPUMATH BiJlYYTHY €KOHOMiIO BUTpAT Ha BUIIYCK
K/I, BUKOpUCTOBYIOUN [TOKYMEHTAIlil0 Ha eJieMeH-
™ HK ¢ipM-Bupo6HUKIB.

Ha xanp, muranng sBuxopuctanus K/ dipm-
BupoGHuKiB HK (1ipu KoMIT l0TepHOMY TPOEKTYBaHHI
ckaagosux yactud HK) e npezacrasieni B gocrar-

anapamypu, Hecyui

KOHCMPYKULL, KOHCMPYKMOPCHKA

Hilt Mipi B ny6Jikaiisgx 3 pisHux npuuud. /[luas
BITUM3HAHOI NPOMUCJOBOCTI Iie, B IEPILy 4Yepry,
BiJICYTHICTb cepiliHOTO BUPOOGHUIITBA, SKE BUMArae
HAasSIBHOCTi IOBHOTO KoMILIeKTy po6odoi K/I. Ame 11e
TUMYAcOBa CUTYallisl, i Ipu NpaBUIbHIN opraHisanii
MPOEKTYBAHHS Ta BUPOOHHMITBA EA T1eil Hemosik
6yze JiKBiTOBaHWII.

Mertorto aHoi po6oTH € po3po6Ka METOAMKH TIPO-
€KTyBaHHS i3 BUKOpHCTaHHAM pecypciB Internet npu
CTBOPEHHI KOMILIEKTY pO6OY0i KOHCTPYKTOPCHKOT
JIOKYMEHTAIlil Ha eJIEKTPOHHY amnapatypy A1 CKO-
PpOYEHHS TEPMiHiB Ta TPYAOMICTKOCTI ITPOEKTYyBaH-
Hs, a TaKkoXX migBuiieHHs gkocti K/I.

OTxe, IepCHeKTUBHUM BapiaHTOM IIPOEKTYBAaH-
HS anaparyp € i1 po3po6Ka 3 BUKOPUCTAHHSM TO-
TOBHX YAaCTHH HAa OCHOBi (DYHKITIOHAJIBLHO-BY3JI0BOTO
Metoy. Takumu yactuHaMHu MOXKYTh OyTu 2D- Ta
3D-mopmenti Ta Kpecaenus aeraneir. OTpUMaHHI MO-
Jlesieil 6e3TmocepeIHbO Y PO3POOHUKIB € 3PYYHUM
BapiaHTOM, aje He 3aBX/M AOCTYMHUM. Takox
JUII TTbOTO MOKHA BUKOPHUCTOBYBATH €JIEKTPOHHI
KaTaJoru KoMMaHi#i Ta pisHomaniThi Internet-
cepsicu. OnTUMaJbHUM BapiaHTOM O/lep>KaHHSA
Mojlesieil € KoMOiHalligd BKa3aHUX MOXKJIUBOCTEN.
Y pasi BificyTHOCTi HEOOXiTHUX KOHCTPYKTHUBIiB
MOJKJIMBe 3BepTanHs /o ¢hipM-Bupobuukis HK a6o
caMocTiiiHa po3po6Ka MoJeel.

AJITOPUTM 3alpPOIIOHOBAHOrO IIPUHIUIY PO3-
po6ku K/l y Burmsamai 6J0K-cXeMu TpeJcTaBJe-
Ho Ha puc. 1. st npoekrtyBanHs EA Ta Buiy-
cky K/l moxxe BukopucroByBaTucs 6aza JaHUX
(BM), axa ckmagaerbes 3 2D- ta 3D-mogeneit HK
(ipm-BupobuuKiB. Taki B/l Takox icHyoTb Ha
cremianpbHux Internet-pecypcax, se 3i6paso roTosi
Mojieii 6araTbox Komnaniit. [Togasbiia o6pobka ta
penaryBanHg Mojesieli BuKonyetbes B CAD-cuctemi
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Puc. 2. Crangaprauii kopnyc RatiopacPRO Bucoroto 3U y CAIIP Solid Edge [5]
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Puc. 4. IIponec Mmoandikanii nepesnboi nanedi:
a — 3aroroBka 3D-mojiesti iepe/inboi maHedi, sika Bigkpura y CAIIP 151 mofasbInoro H00IpaIioBalts; 6 — BijipejaroBana
TepesiHs TaHesb; 6 — TepeaHs HMaHedb y ckaagi EM

(y po6ori BukopucroByerbess CAITP Solid Edge Bij
kommanii Siemens PLM Software [1]).

B po6orti Takok po3rasaeTbCcsi MOKJIUBICTD
iHIMBIIyaJIbHOTO BUKOHAHHS jetasiell Ha (ipmax-
BUPOOHMKAX CTAHAAPTHUX HECYINX KOHCTPYKITIH
[2], mo mepet6aueHo B Pe/ICTABIEHOMY aJTOPUTMI.

AJIFOpI/ITM CRJIQJAa€TbCA 3 HACTYITHUX 6JIOKIB.

Buok 1. [locTanoBka 3a/1a4i BAKOPUCTAHHS CTaH-
napranx HK s npoextoBanoi EA (posrisimaerbes
MOXKJIUBICTb BUKOPHUCTAHHS TIPU PO3pOOIIi Ipua-
Iy THX YW iHIMX YHi(iKOBaHWX CTaHAApPTH30Ba-
Hux HK).
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Baok 2. [loctyn no mepexi Internet.

Baok 3. Bu6ip i3 6asu manux (B) momesni
onTtuMaabHoi HK.

Baiok 4. TIpoekTyBaHHS KOHCTPYKILIT pO3po6.JIIo-
BAaHOTO MpUJIaAy, Moaudikailis i J0OmpaItoBaHHs
CKJTQJJOBUX YaCTHH.

Baok 5. B/1 i3 2D- ta 3D-monmenein HK, axa
dopmyeTbest y Baoni 10 Ha ocHoBi pecypciB dipm-
supoOuukis HK (Baok 11) i pecypcis Internet-
cepiicip (Baok 12), a TakoX BJIaCHUX peCypcCiB
(Baok 13).
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Puc. 7. Kpecienns mnepenboi maHesi
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Biaok 6. IlpoexTyBanus merasneidi BUpoOy Ha
OCHOBI CKJIQJIOBUX YAaCTHUH CTAaHAAPTHOI 3aroTiBKH,
ix monudikaris (CTBOpeHHH HeoOXiTHUX OTBOPIB,
MMo3HA4YeHb) BiITTOBIIHO 10 BUMOT KOHCTPYKILii IIpo-
€KTOBAHOTO BUPOOY.

Baok 7. Po3po6ka K/ (tekcroBux ta rpadivanx
JIOKYMEHTIB) Ha IIPOEKTOBaHUIT IIPUCTPIii, BKIIOYA-
foun K/l Ha cKIafoBi yacTMHM — OKpeMi JeTaJi
kouctpykiii (Biok 8).

Baox 9. 3amoBieHHs KOHCTPYKIlii BUpoOy Ta
ckJaoBuxX yactun ¢ipmam-pupo6Hukam HK 3a
po3spobJienoio K/I.

[dna pemoHcTparttii Takoi MojeJii MPOEKTyBaH-
HS HaBeIeMO NPUKJIAJ TPOEKTyBaHHI IPUJIALY
HactizpHoTO Ty Ratiopac PRO [3]. Byznemo Bu-
KOPHUCTOBYyBaTu TOTOBY 3D-Mozmernb, Ky MoOKHA
3aBAHTAKUTU 3 CAWTy BUPOOHUKA UM, SK Y HAIIO-
My BUIAJIKY, 3 creliarizoBanoro Internet-cepsicy
traceparts.com [4], me 3i6pano 3D-mopgeni 6a-
raTbOX KOMIIaHil, $IKi 3aliMaioThCsi PO3POOKOIO
PIBHOMAHITHUX KOHCTPYKTUBIB JJs1 6araTbox
HANPAMKIB TexHikn (IIpOMHCI0BOCTI).

3D-moneni y B/l cepsicy Haifuactinie sBJisi-
10T cO60I0 TOTOBI CKJIaaAbHi OJUHHMIN i pijine —
oKkpeMi KoHCTpyKTHBU. lIpm Biakpurri Mopmeni y
6impmiocti CAITP BoHa po3KJaaeTbes HA OKpeMi
HEPO3/Ji/JIbHI YaCTUHU, SKi MOKHa BUKOPHUCTOBYBa-
TH y iHIIMX CKJaJaJbHuX oguHuugax. Tomy no B/]
JIOIiJIbHINIEe 0AaBaTU OAPa3y IMOBHY CKJAJAJbHY
OZIMHHUIIIO, a TAKOXK CIIMCOK KOHCTPYKTUBIB, AKi BXO-
JIATD 710 i1 CKJIamy.

¥ Internet-cepsici traceparts.com € MOXJIUBICTD
3aBaHTa)KeHHsT KOHCTPYKTUBIB y Garatbox CAD-
dopmarax, 1o AysKe 3pyyHO A1 pO3POOHUKIB, SKi
kopuctyotbest pisHumu CAITP.

Ha puc. 2 306paxeno kopiryc BUpoGy y mep-
BUHHOMY BWTJISI/Ii BiJi BUDOOGHUKA, SIKUII MOXKHA 3a-
BaHTKUTU 3 iHTepHeT-cepBicy [5]. Hampuxian,
HeOOXiIHO 3POOUTH TPHUJIAM, 3arajJbHUNA BUTJISII
SIKOTO 300pa’keHo Ha PHC. 3, 3 MOBHUM MEPETIKOM
CKJIAJIaTbHUX OJWHUIL Ta HEOOXiHUMM CKJAJI0-
BuMu yactuHaMu (iX MojeJii TeX 3aBaHTAKEHO 3
BUIle BKazaHOro Internet-cepsicy) — BCTaBHUMHU
enextponaumu Moayasmu (EM) [6] (mo ckaamy
SIKUX BXOJATD Ilepe/iHs IlaHe b, JPyKOBaHa IlIaTa,
pydKa JIJist yCTAaHOBKH i BuiiMauHst MojyJist), USB-
noptami [ 7], enexrpuunum 3’enyBadeM D-sub [8],
enexkTpuyHuM 3’ennyBavyeM Ethernet [9].

Heo6xinuo 3po6utu moaudikaiiiio merasueit
KOHCTPYKIIii, a cCaMe OTBOPM Ta HANNCHU B JOJAHUX
nepenHix maneasx EM. Ha puc. 4 mpencraBieHo
npoitiec Moaudikalii mepesHbOT TaHei.

Ha ocuosi 3D-mojedneii npuaany (puc. 3)
Ta nepeanboi maHeni (puc. 4) pos3pobigeTbes
K/l sigmosigno mo sumor €CKJ/l — ckaamaiab-
He kpecaenns npuaaxy (pue. 3), cnemumdikamis

(puc. 6), kpecenns nepeanboi naneni (puc. 7).
AHAJIOTIYHO MPOBOAUTHCS PO3POOKA JOKYMEHTAIL
i Ha iHmi ckJaaganbHi oguHUL. Bega moxkyMeHnTaiis
B Solid Edge renepyerbcsi Ha oCHOBi panux, siki
36epiraiotbcst B (pailsax 3 MojesiMu Jetajein i
36ipok, ToMy mpotiec migroroBkn K/ B miit cucremi
JIOCUTD 3PYYHUH i ePeKTUBHIII.

TakuM ymHOM, 3aBASKN BUKOpUCTaHHIO 2D- Ta
3D-Mojienett esieMeHTiB HeCyYnX KOHCTPYKITii pipMm-
BUPOOHMKIB, 3alIPOIIOHOBAHA METOAUKA /I03BOJISIE
6iJIBII IBHUAKO Ta SIKiCHO, HiXK TPaAMIiHHUI c110ci6
PO3pO6KU KOHCTPYKTOPCHKOI JIOKyMeHTallii, 1po-
BOJUTH ITPOEKTYBAHHS €JEKTPOHHOI amaparypH,
a 3HA4YUTH, i NPUCKOPUTH II BIIPOBA/KCHHSA Y BU-
POGHUIITBO.
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IIpedcmasiena memoouxa npoeKmuposanust IAeKMPOHHOU annapamypvl Ha 0CHO8e PYHKUUOHATLHO-Y3N08020 Me-
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DESIGNING ELECTRONIC EQUIPMENT ON THE BASIS OF STANDARD
MECHANICAL STRUCTURES USING INTERNET RESOURCES

The author proposes a method to design electronic equipment based on functional-node design method that
involves the use of 2D- and 3D- models mechanical structures for electronic equipment as a way to reduce
development time and errors when creating design documentation for electronic equipment.

At present, most areas of science and technology are computerized, more problems in designing electronic
equipment are dealt with using computer-aided design (CAD) and Computer-aided manufacturing (CAM) to
reduce the time required for development and manufacturing of electronic equipment. Development of design
documentation also requires a more effective approach, because the less the time for development of the design
documentation is, the faster the developed device will go into production.

The aim of the study is to develop a method of designing electronic equipment using 2D and 3D models of
standard mechanical structures for electronic equipment using Internet resources.

Based on the presented methods is an example of designing a device from standard bearing structures.

Compared with traditional technology, the method of designing electronic equipment using standard parts has
the following advantages:

— reduces time and improves quality of development through the use of existing design documentation;

— accelerates the implementation and introducing into production processes;

— increases unification of design solutions.

Key words: design of electronic equipment, standard mechanical structure for electronic equipment, design
documentation, Internet.

REFERENCES

1. http:/ /schroff.pentair.com /en /schroff-apac /
Ratiopac-PRO.

2. https: / /www.plm.automation.siemens.com /en_us,/
products,/solid-edge /.

3. [News of Schroff]. Elektronnye komponenty i sistemy,
2013, no 7, p. 57.

4. http: / /www.traceparts.com /.

5. http://www.tracepartsonline.net/
(S(ihiOu2thhrtamm3egpiu3q4e)) /PartDetails.
aspx?PartFamilyID=30-24112016-097940&PartID=30-
24112016-097940&SrchRsltType=4&SrchRsltId=2.

6. http://www.tracepartsonline.net /
(S(ihi0u2thhrtamm3egpiu3q4e)) /PartDetails.
aspx?PartFamilyID=10-17122013-104970&PartID=10-
17122013-104970&SrchRsltType=4&SrchRsltId=2.

7. http:/ /www.tracepartsonline.net/
(S(r2qkS5xbacnrey4loOnewwh2p)) /PartDetails.
aspx?Class=RS_COMPONENTS&clsid=&ManID=ASSMAN
N&PartFamilyID=10-02092010-081515&PartID=10-02092010-
081515&SrchRsltId=5&SrchRsltType=0

8. http://www.tracepartsonline.net/
(S(ihi0u2thhrtamm3egpiu3q4e)) /PartDetails.
aspx?Class=RS_COMPONENTS&clsid=&ManID=RS__
COMPONENTS&PartFamilyID=10-09102014-
119468&PartID=10-09102014-119468&SrchRsltType=4&SrchR
sltld=4

9. http: / /www.tracepartsonline.net / %28S%28xdqy0k3p
0a40y4lsaslfiwme%29%29 / PartDetails.aspx?ClasssWURTH_
ELEKTRONIK&clsid=&ManID=FCI&PartFamilyID=10-
21112012-118334&PartID=10-21112012-118334.
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