Strip of Strong Tension SSTe. It is “tensioned fiber” from classic theory of bending. Just
branch is most tensioned part of the tree. It happens from windward far away trunk-branch
junction. The trunk is a slightly stressed object.
Stress-strain pictures, shown above, points out that branch collapse under wind pressure
wind

por =380 Pa is highly likely possible. Nonlinear geometry effects amplify branch defor-

mation and overloading. Wind displaces the crown’s center of mass to leeward. Gravity force
starts to create a bending moment relatively to trunk’s rest (eccentrical compression). That
moment even more raised crown and branch deviation from the vertical axis.

Comparing the linear and nonlinear solutions was provided. In the last case, the crown’s
top displacement has risen about twice. Stresses along SSTe and SSCo have grown approxi-
mately in a quarter. Nonlinear effects aren’t strong for the trunk part of the tree.

Thus, stormy wind pressure overloads tree branch up to fracture. It happens with a large
margin above allowable stress level. There isn’t concentrators or damaged places along the
branch for collapse event explanation. The branch has to fall under influence of the strong
bending and twisting moments.

Engineering conclusions:

1. Investigated branch undergoes during the storm mainly bending with some portion of
twisting. Gravity compression didn’t take a significant part in the formation of the stress state.

2. Narrow Strip of Strong Tension (SSTe) is forming from windward in the bottom third
of the branch. From leeward opposing Strip of Strong Compression (SSCo) is revealed.

3. Strong stresses rise in a smooth and uniform manner only along SSTe and SSCo in a bottom
third of the branch. Working tension and compression stresses reach 30-34 MPa for the moderate crown
(RectCrown model). It exceeds allowable stress (16 MPa) with a great margin. For developed crown
(CurlCrown model) stress rises up to 67 MPa, partially for the eccentric action of the gravity.

4. There is no stress concentrators along the branch. Destruction occured due to severe
overloading. Predicted bending stress exceeds twice allowable stress for the chestnut tree.

Methodical conclusions:

1. The university campus tree is a part of the environment, interacting with students.
Therefore, the simulation of such an object arises keen interest among students.

2. The tree branch suddenly became a good illustration of the “equal strength console”
idea. Tree simulation teaches students to create models of load-bearing systems without stress
concentrators, according to bionic design ideas.

3. Mechanical students generally know that different junctions are usually the most
stressed and damaged places into machines. The trunk-branch junction is the counterexample.
It shows the potential of bionic-style reinforcements.

YIK62-118.1
MOJEPHU3AIIMA TPUBOJA 'OPU3OHTAJBHO-KOBAYHOMN MAIIIMHBI
MOJEJIM B1234
/po30 K.O., Aoamosuu 10.0O.
Qunuan BHTY «Munckuii 2ocyoapcmeerHblil NOJUMEXHUYeCKU KOJLLeONCH»

Abstract. In this work, the modernization of the start — protection equipment of the horizontal
forging machine model B1234 was carried out.

['opuzoHTaTbHO-KOBOYHAS MamrHa Mojenu B1234 ocHamieHa riaBHbIM NPUBOAOM ACHH-
XPOHHBIM Tpex(a3HbIM 3JeKTpoaBUrareneM ¢ ¢asHbiM poropoM Tunma SAM315S8Ey3, nHes-
Moanmnaparypoil Mapku Y7 126A YXJI4-28B u myckoszamutHoi anmaparypoir mapku AIIS0-
3MI [1]. UByuus ycrpoiictBo ' KM B1234, cnenan cnenyroniye BEIBOABI IO €70 MOJIEPHU3ALINU:

1. 3ameHa >7eKTpOoABUTATEINSI TJIABHOTO MPUBOJA ACHHXPOHHOTO ABUTATENS C (pa3HbIM
POTOPOM Ha ACHHXPOHHBIN JIBUTaTENb C KOPOTKO3aMKHYTHIM POTOPOM.
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2.3aMeHa IyCKO3aIIUTHOM amnmapaTrypbl Ha yCTPOMCTBO IutaBHOrO mycka Tuma PSE
mapku 170-600-70.

VYerpoiictBo iaBHoro nycka PSE npennasHadeHo [j1s MIaBHOTO MMycKa U TOPMOKEHUS
JIBUTATeNlss BO BpeMs 3allyCcka TEXHUKU B paboOTy M Ipu ee BbIKIOYeHHH. CrocoOCTByeT
IUTaBHOMY HapacTaHHWIO BEJTMYUHBI TOKA, YTO MO3BOJSIET YCTPAHUTH CKAYKW HAIIPSDKEHUS TTH-
TaHWsl, NPEeIyNpeluTh PUCK IeperpeBa JBUTATENsl U €ro MOJOMKY BCIEICTBHE OOJBIINX
Harpy3oK, a TaKkKe MPOITUTh CPOK €T0 CITYKOBI.

YcrpoiicTBa m1aBHOro nmycka tuna PSE sSBISI0TCS MUKPONPOLIECCOPHBIMU U B UX KOH-
CTPYKLIMM PEaJn30BaHbl HOBEMIIME METOAbl IUIABHOTO MYCKa, a TAK)KE IUIABHOI'O OCTaHOBA
ACHUHXPOHHBIX JBUraTese ¢ KOpOTKO3aMKHYTHIM POTOPOM.

YcrpoiictBa maBHoro mycka tuna PSE o0mamaroT ciemyromuMu KOHCTPYKTUBHBIMHU
0COOEHHOCTSIMU:

1. BCTpOEHHOE IIyHTUPOBAHHUE;

2. ynpaBiieHH€e KPYTALUIMM MOMEHTOM P IyCKE ¥ OCTaHOBE;

3. BCTpOEHHas 3JIEKTPOHHAs 3allUTa IBUraTes;

4. TOJIYKOBBIN PEXKUM ITyCKa;

5. TpW BBIXOJIHBIX CHUTHAJIBHBIX peJie NIl CUrHajioB 3aBepiieHus pa3ronoB(TOR), cpa-
OarbiBanus cuctem 3amuTel (FAULT) u pabouero pexxuma (RUN).

Ha pucynke 1 npencrasneHo ycrpoiicto miasHoro nyckaPSE 170-600-70 [2]:

|
.

A

Pucynoxk 1 — YerpoiictBo mtaBHoro mycka PSE 170-600-70

Ha pucynke 2 nokasana naneins ynpasiaeHust PSE170-600-70.
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Pucynok 2 — Ilanens ynpasnenus PSE170-600-70:
A — CBeTOIMOHBIEC MHANKATOPHI cocTostHMS; B — XKK-aucture ¢ moacBeTKoim;

C — KunaBuiia BeIX0/1a 7151 OTMEHBI pEIaKTUPOBAHMS TIAPaMETPOB U TIepexo/ia Ha OIMH YPOBEHb MEHIO
Boime; D — Knasuma «Bei6op/Copoc» (Select/Reset) st n3meHeHus 1 cOXpaHEeHUs 3HAYCHU I
apaMeTpoB, IEPEeX0a Ha OMH YPOBEHb MEHIO HIKE U cOpoca cpabaThIBaHUM 3aIUTHI;

E — HaBurannoHHbIe KITaBUIIN JJIS IEPEXOI0B B MEHIO M U3MECHEHHSI 3HAYCHUH ITapaMeTpoB

Muraromye nudpsl WM TEKCT HAa TUCIIJIEEe 03HAYAIOT, YTO MEHIO/3HAUYCHUE MOXKET OBIThH
U3MEHEHO MJIH MTPOKPYUYEHO.

VYnpasieHnue ycTpoiicTBoM 1aBHoro mycka PSE ocyiecTBisieTcst 1Bymst cnocodamu:

1.Ynpapnenue yepe3 KkaOeabHbIE BXOIBI.

2.Wutepdeiic cBsA3M yepes MoNIeBYIO MINHY.

Ha pucyske 3 npencraBieHa cxema NOAKIIOYEHUs ycTpoiicTBa ruiaBHoro mycka PSE [3].
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PucyHok 3 — CxeMa moIKITIOUYeHNS YCTPOHCTBA TIaBHOTO Imycka PSE
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B pesynberare monepuuszanuu I'KM nomyawr:

1. DnexTpoaBurarenb ¢ KOPOTKO3aMKHYTBIM POTOPOM, BMECTO JJIEKTPOABHUIATENS C
(a3HBIM POTOPOM.

2. YcrpoicTBo maBHOro nycka tuna PSE, BMecTo mycko3aliuTHON anmnapaTyphl.

MonepHusanus siBisieTcss 5KOHOMUYECKH BBITOJHOM MOCKOJIbKY':

1. PeMOHT 21€KTpOoABUIaTess ¢ KOPOTKO3aMKHYTBIM POTOPOM MOYHO ITPOU3BOJUTH HA
3aBO/JIE, a ANEKTPOABUraTeNb ¢ (ha3HbIM POTOPOM HE UMEET TaKOH BO3MOKHOCTH.

2. Croumocts PSE u snexkrpoasurateinis ¢ KOpOTKo3aMKHYThIM poTopoM = 14.000 py0.,
a ayieKTpoaBUraTess ¢ gazubiM poropom 6osee 15.000 pyo.

3. lns nmonkmouenuss PSE Ha rnaBHbIi npuBoa Tpedyetcst 3 mpoBoja, BMecTo 6 (BMe-
cro 90 metpos nposona [1B1 ceuenrem 120 mm® HY*)KHO 45 METPOB).

4. He TpeOyeTcs JOMOJHUTENbHBIX YCTPOUCTB AJIS 3alUThI 3JIEKTPOBUTATENS ¢ KOPOT-
KO3aMKHYTBIM POTOPOM.

5. Her HeoOxoauMoCTH yCTaHOBKHM KOMILIEKTa COIPOTHUBJICHUHM M MTyCKOBOMW ammapary-
PBI K HEMY, JUIsl BKJIFOUSHHS CTYTICHEH PEeryJIMpOBKU 000pOTa JBUTATEIIS.
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VK 621
PA3ZPABOTKA IMMPOTOTHUIIA CUCTEMBI ITIYBJIUKALIUA HU30BPAKEHUN
Keensax B.C., Kosanesa 1.JI.
Benopycckuii nayuonanvbuwiil mexnuueckuil yHugepcumen

B coBpemMeHHOM MHpe CYIIECTBYET MHOXKECTBO CIOCOOOB Jijisi oOMeHa MH(pOopMauei.
Bce 6ompIryio momyasipHOCTh HAOMPAIOT colMalbHbIE ceTU. brarogaps pa3BUTHIO CKOPOCTH
UHTEPHET COCTUHEHHUS, 0OMEH M300paKEHUSIMH CTaJ] OJHUM U3 CaMBIX BOCTPEOOBAHHBIX CIIO-
coboB nepenaun nHpopmaruu. M300pakeHns OKpy’KarOT HAC MOBCIOY: peKiamMa Ha cauTax,
OTJIeTbHBIE TOJH30BATEIILCKHIE MOCTHI, OOBSBICHUS U Tak nanee. s ynoOcTBa U ObICTPOTHI
myOJUKaIMu N300paKeHU pa3pa0dO0TaHbl COOTBETCTBYIOIIME CEPBHCHI, HA KOTOPBIX 000
N0JIb30BATEb MOXKET Pa3MECTUTh CBOM M300paXCHUs WJIM YBUICTh M300pa)KeHHUs, OIyOIu-
KOBaHHbIe JpyruMu. OJHMMHM U3 CaMbIX TMOIYJSPHBIX CEPBUCOB sIBIsIOTCS: Twitter,
Facebook, Instagram. Bce 3Tu cepBUCH UMEIOT MHOTO MIPEUMYIIECTB: YIOOHBINH HHTEpdeiic,
JOCTYTHOCTh, MOMYJISIPHOCTb. OHAKO 3TH K€ CEPBUCHI UIMEIOT U HEJJOCTATKU, K YHCIy KOTO-
PBIX MOKHO OTHECTH OOJBIIIOE KOJIMYECTBO PEKJIaMbl M CTaHIAPTHHIN HAOOp (yHKIMOHANA,
MPUCYTCTBYIOIIUN MPAKTHUECKH B KaXKJIOM U3 CEPBUCOB.

B snoxy Bo3pociieil NomyJsspHOCTH HEWPOHHBIX CETEM MX MCIIOJIb30BaHUE B CUCTEME
myOJuKaIuil M300pKCHUN SIBISIETCST 3aKOHOMEPHBIM pelieHneM. B paborte ommchiBaeTcs
MOPOTOTUIl CUCTEMBI MyOIMKAIUi W300paKEHUH C JTOTMOJHUTEILHBIMH BO3MOXHOCTSIMU,
MPEIOCTABIIIEMBIMI HEUPOHHBIMU CETSIMH.

CocraBuB TpeOOBaHUS U MPOAHATU3UPOBAB OM3HEC MOJENb MPUIOKEHUs, ObUIH BbISB-
JIEHbl OCHOBHBIE CYITHOCTHU MPHUJIOKEHUS: M0JIb30BaTeNb, IIOCT, KOMMEHTApUH, JIalK U TaK Ja-
aee. M3yuuB cymiecTByIOmKE MOAXOAbI K pa3paboTkaM KOMIUIEKCHBIX MPHIIOKEHUH, Oblia
BbIOpaHa TPEXypPOBHEBasI apXUTEKTypa Ha cepBepe, KOTopasi O3BOJISIET B AaJbHEHUIIIEM 3ame-
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