Cexyus 1. Uzmepumenvhvie cucmemvl u npubopbl, mexnuyeckue cpeocmea 6e3onacnocmu

OCHOBHOT'O JIEMECTKa AaHAIM3UPYEMOW KpHUBOW Ha
ypoBae 0,707 B 8 pa3 MeHblIIe HIMPHHBI PE30HAHC-
HOM KpHUBOI Ha TOM K€ YpOBHE:
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OpaHO C y4eTOM CBSI3U BPEMEHHU NEPEXOHOI0 Mpo-
ecca ¢ OTHOCHTENbHON IIMPUHOM MOJNOCH IpPO-
ImycKaHusl (WM JOOPOTHOCTH) M30MpaTeIbHON CH-

CTCMBI, HpPIMeHHeMOﬁ JJI peTUCTpaluu. C yYueTOM
TOTrO, qTo BpEMA MepexogHoro mnmponecca
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DTO0 BEIpakKEHHE MO3BOJISIET CPABHUTH CKOPOCTh
(opMupoBaHHS TaPMOHHYECCKHX COCTABIIAIOIIUX
CIEKTpa CHTHATA CO CKOPOCTHIO MEPEXOTHOTO TPO-
1[ecca ¥ HalTH yCIIOBHS, yIOBIETBOPSIOMINE Tpebo-
BaHUSM PELIAEMON TEXHUUECKOH 3a7auu.

Tem He MeHee TONHBIN OTBET HA BOIIPOC O HEOO-
XOZMMOM KOJIMUECTBE UMITYJILCOB Ny ATl YCTaHOB-
JICHUs Tiporiecca POPMHUPOBAHKS YACTOTHBIX KOMIIO-
HCHTOB TIOCJIC BO3MYIICHUS MOXKET OBITh JTAH JIHIIb
Ha OCHOBE OIPENENICHUS] BBIXOJHOTO HAIPSKEHHS
M30HUPATENBFHOM CHCTEMEBI C HUCIIONIL30BaHUEM 00part-
Horo npeoOpazoBanus Oypbe. YKa3zaHHE OTCUETHOTO
YPOBHSI NTaHHOTO HAMPSDKEHUSI, COOTBETCTBYIOIIETO
OKOHUYAHHIO TIEPEXOJHOTO IMPOIEeCcCa, IMO3BOIIET C
3aJaHHOH TOYHOCTBIO ONPENENUTh HYXHOE YHCIIO
MIEPHOIOB PETHCTPUPYEMOTO IIPOIIecca.
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[puHIUHaNEHasT BO3MOXHOCTb BBIYHCIICHUS
N, no3BossieT Gonee onpeneneHHo KIacCu(puIupo-
BaTh JETEPMHHHPOBAHHBIC IPOLECCHl MO OTHOIIE-
HUIO K CTPOrOMY IOHATHIO nepuogudHocTtu. Ilo-
O9TOMY THpepjiara€tsd CUuTaTb, 4YTO JACTCPMUHUPO-
BaHHbIC IMPO1ECChI MOryT C 3aﬂaHHOﬁ
MOTPEIIHOCTBIO CYUTATHCS HMEPUOIMICCKIMH, €CIIH
KOJIMYECTBO PeasT3aliii Mporecca ¢ M3MEHEHHBIMH
3Ha4eHUsAMU napameTpoB N = N,.

PesynbraThl aHanu3a pe3ybTaTOB MPOBEICHHO-
r0 HCCIECNOBAHUS aKTyaJIH3UPYIOT BOIpoC O Ooiee
U GEepeHIIMPOBAaHHOM  pa3AeiCHUN  POIIECCOB
BHYTPH KaTeropud Iepuonuyeckux. Heobxomu-
MOCTh TAaKOT'O Pa3AeNICHUS ONpenesseTcss NPaKkTH-
KO M3MEPHUTEIBHOTO MPEOOpa30OBaHUs.
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Injection molding machine (IMM) also known
as an injection press, is a machine used for the
thermoplastics parts manufacturing by injection
molding. Currently, more than a third of the
world's single-piece products from polymer mate-
rials are produced using injection molding ma-
chines. The injection molding technology is ideal-
ly suited to the mass production of complex
shapes, an important requirement for which is ex-
act size matching [1].

The cycle time in the casting process varies
widely — thin-walled products can be produced in a
few seconds, castings weighing hundreds of kilo-
grams can be produced in minutes.

Plastics remain one of the most popular materi-
als used in almost any area of technology and med-

icine. This is one of the most common methods.
The main reason for its prevalence is the injection
molding machine low cost with the ability to obtain
any geometric shape products. Metal, wood or glass
are significantly more expensive, so they can com-
pete with polymer materials only in narrow niches.
By using IMM you are allowed to automate the
manufacturing process as much as possible, to ob-
tain high-precision products at a low cost.

This process automation takes place, since in-
jection molding technology has many advantages
over other methods. Let's list the most significant of
them:

— minimum waste;

— high performance;

— accelerated technological process;
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— the ability to make polymer products with any
shape and size.

The use of manual labor when using injection
molding machines is minimal, all operations are
controlled by automation, controlling all casting
processes and the amount of material.

Products from polymer raw materials are wide-
spread due to their low cost, high manufacturability
of production, and the possibility of recycling.

For many types of manufacturing, it will be
beneficial to organize such process on their own,
and not buy them on the side.

There is nothing complicatedto organize a line
for the thermoplastic products manufacturing.

The inner mold contours precisely follow the fu-
ture product shape, therefore, the complete filling
of the tooling with polymer means obtaining geo-
metrically accurate parts.

For the manufacturing owner automatic process
is the most important, when all operations are con-
trolled by electronics. The IMM elements are usual-
ly driven by a pneumatic drive, which is powered
by an electric motor.

To avoid destroying the nails head , we cover
them tightly with plastic. This way the nail will
retain its aesthetic and will last longer as a con-
struction component.

An automation of the transfer nails to the IMM
zone process, this will significantly increase the
number of processed nails per unit of time. Also we
will receive a quality increase, since the transfer
process will be fully and completely operated by
the controller.

Block-schematic diagram is shown on the Fig-
ure 1. It contains the following blocks:

— transfer controller;

— carriage transfer block;

— indicator;

— component transfer block;

— vibrodrive block;

- IMM;

— terminal block;

— manual controls and setting block.
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Figure 1 — Block-schematic diagram
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Transfer controller is responsible for generating
an appropriate signals at appropriate times. It ana-
lyzes button positions, sets transfer and mounting
rate, changes system states and modes.

Carriage trasfer block is a stepper motor unit.
It’s responsible for keeping each nail fixed at ap-
propriate place and transfering itself to IMM.

Components transfer block inserts each nail to
apropriate place.

Indicator shows system modes.

Terminal block is a device that opens a circuit in
a system when moving parts reach their end posi-
tion.

Manual controls and setting block are used for
transfer and mounting rate input.

IMM covers each nail tightly with plastic.

General algorithm is shown on the Figure 2. It
contains steps to reach operating mode.
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Figure 2 — General algorithm

Originally we launch IMM, we launch IMM
force unit too. The controller checks for setting
mode occurrence, is it manual. If it’s happened,
as result we receive transfer rate setting and mount-
ing rate setting pollling. These steps we setting
the system.

After the controller analyze if the transfer button
is pressed. Pressed — a «carriage transfer» signal is
generated by the controller. After the system goes
for initial state check. Not pressed - the controller
analyzes if the carriage return button is pressed.
Pressed — a «carriage return» signal is generated.
Not pressed — the controller checks for mounting
button position. Pressed - the sustem goes to nails
hanging cycle. Else — all goes back to setting.

The system is also checking itself for being in
the initial setted state before the transfer process.
When it’s a step checks IMM initial setted state, in
positive case, all goes to operating mode. Else the
system is getting to initial setted state.
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Figure 3 — Operating mode exicution algorithm
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The operating mode includes transfer nails into
the IMM zone according settings.

After the operating mode the controller checks
for the system being in the initial setted state to
continue performing in that mode.

Operating mode exicution algorithm is shown
on the Figure 3. Unlike general algorithm, this one
demonstrates operating mode steps only.

The controller tells everything to go at a com-
ponent mounting rate before the terminal swithces
to position «2». This is for rate matching. After
that, the motion takes a component insert rate value.

If the terminal is switched to «3» position, the
controller generates a component transfer cycle.
Which means components transfer to the IMM
zone.

All components have to be placed into right
apropriate places at the zone. When everything is
correct, the controller tells the system to start re-
traction at a transfer component rate. It continues
until the terminal position is «1». It means that eve-
ry component is in the IMM zone now.
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OINIPEJAEJEHUE CIIEKTPA HAMATHUYUBAIOIIIEI'O TOKA SJIEKTPUYECKHUX MAIIIWH
IIPA JE®EKTAX B OBMOTKAX
Hcaes A.B., 3eaenko B.B., Cuzukos C.B.

KBenopycckuii nayuonanvusiil mexnuyeckui yHugepcumem
Mumnck, Pecnybnuxa Benapyce

OpnHo#t n3 HamboJiee BaKHBIX MPOOJIEM COBpe-
MEHHOH 3JIEKTPOTEXHUKHU SBISETCS CBOCBPEMEHHOE
OTIpeNieICcHNe W JUarHOCTHUKA HEUCIIPAaBHOCTEH B
INEKTPUYECKUX MalIMHaX — TpaHnchopMaTopax, JABU-
raTesix MOCTOSHHOTO M TMepeMeHHOro Toka. OmHoi
13 OCHOBHBIX HEHCIIPaBHOCTEH, Ha JIOJII0 KOTOPOM
Bbimagaer o0 90 % OT BceX — 3TO MEXBUTKOBBIC
3ambikanus. [Ipupoma 3TUX HEHCHPABHOCTEN MOXKET
OBITh PA3IMYHOM, HO WTOT, KaK MpPaBWIO, OIUH —
BBIXOJT U3 CTPOS KaK CaMOW 3JICKTPUYCCKOW MallTu-
HBI, TAK ¥ BCEW CHUCTEMBI, YaCThI0 KOTOPOH OHA SIB-
nsiercst. [lo aTomy, 3aadeil COBpeMEHHON 3JEKTPO-
TEXHUKH, SIBISICTCS CBOCBPEMCHHAS IHATHOCTHKA
JJEKTPUYCCKUX MAIUH, B TOM YHCJIEC U TpaHcop-
MaTOPOB, W BBIABICHHE OOpa3yrOmuX JIeQEeKTOB Ha
MaKCHUMallbHO PaHHUX cTaausax. M ogHUM M3 Takux
MOJIXO/I0B SIBISIETCST (PUKCHUPOBAHWE AKTUBHOTO CO-
TIPOTHUBIICHUSA B 0OMOTKax Ipu paboTe Tpanchopma-
TOpa B PeKUME XOJIOCTOTO X0/1a.

Jlnst mpoBeieHusT UCTIBITaHU ObLTa ChOPMHUPOBA-
Ha JJIEKTPUYECKass CXeMa H3MEPHTEIFHOTO CTeHIa
(pucyHOK 1) ¢ BO3MOXKHOCTBIO KaK OTOOPaKECHHS T10-
JIy4aeMbIX XapaKTEPUCTHUK, TAK U CHATUA I1apaMETPOB
K10l nM3MepsieMoil JUCKPETHONM TOYKU C BO3MOXK-

HOCTBIO JalbHEHIel 0OpabOTKH MOJIYYCHHBIX pe-
3YJIETATOB C MOMOIIHIO KOMITBIOTEPHBIX TEXHOJIOTHH.
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Pucynok 1 — DnexTpuyeckas cxema CTeHAa UIMUTALUN
YMEHBIIEHHS MEXBUTKOBBIX COPOTUBIICHHIT

Pe3ynbraTsl M3MepeHUl MPEACTAaBICHBI HA PH-
cyHKax 2 u 3. ['me mepBeIif kKaHal 0TOOpa)kaeT IpH-
KJIa/[bIBAEMOE CHHYCOWAAIbHOE HANpsDKEHHWE, a Ha
BTOPOM KaHaJle CHUMAETCsl KpHBasi TOKAa NEPBUYHOM
OOMOTKH.

IIpencraBneHHBIE XapaKTEPUCTUKH MOKA3bIBAIOT,
YTO NpPH OTCYTCTBUM MEKBUTKOBBIX 3aMBbIKaHUH
JefcTByIOIIee 3HAUEHHE MEPBON FApMOHUKH Topas-
J0 MCHBIIC HeﬁCTByIOIHCFO 3HA4YCHUA BBICHIUX rap-
MOHHMK. A B CIy4dae TNOSBJIECHHS MEXKBUTKOBBIX 3a-
MBIKaHUH PE3KO yBEJIMYMBAETCs JIEHCTBYIOIIEE 3Ha-
YeHHE MEepBOM MNpH HEU3MEHHOM JAEHCTBYIOLIEM
3HAYEHHH BBICIINX TapMOHHUK.
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