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Novosibirsk State Technical University
Abstract. Questions of decisiemaking on diagnostics of diseases bases on the use of fuzzy logic,
considered. Fuzzy logic is logical calculation which defines valuable information. As the fuzzy
logic considers decision of scientific statements as something shfieme fruitfully applied to a
research of the biological phenomena as difficult area of uncertaintyndaterminacy In this
regard, symptoms of ilinesses can be considered as a fuzzy set.
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THE ORGANIZATION OF RESEARCH ACTIVITY
IN COMPUTER MODELING
( .A. Dudnik, D.V. Dudnik, M.C. Kozhevaytov, O.A. Kopelova
Rubtsovsk Industrial Institute Altai State Technical University named after

l.I.Polzynov
Abstract. The research activities afiversity students in the field of modeling involves
acquiring knowledge in theory bases and the acquisition of skills specific to the research in the
scientific field.
The main stages of research: a study of the theory of the chosen problem, aiclesafrigte
research methodology, generalization and scientific commerttazyexample of the simulation
model of structural transformations in alloys

Keywords scientific research, stages of research, computer modeling.
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Keywords geneticalgorithm, optimization path movement.

] dzOh j otcjdBW ddzjtls Btsdzr htsj fftedC dzOH dats
Oz stedIlsdzr wflsddizdL Oydd fklsd Heodxj dedW. [
tcOL dzd ydz' jJ] dBj IStsHT d OdzestcdIsd3r . 1 4 daj sdyg
dzj Bled dsr isd § &z MOdsd 5 MieOo dzj dad ¢ [ K.t p et
ftoddHd Wi fiti2ld ¢ tihjdds LOHOU], dz
Gjdzgj sdyj Mitsets OdzestcdlsdzO, Jjcet HtsMistsd dzMmlis e
lddzed sdud MSCd2 1 Otkzetodedsipls d ud M d 2] 5 dOgEE G, te
mMisdy Lizj dgr 2 H dzw tcj h j dadw LOHOY i lsd d3
zz yO2 detse s f sSHB SO, CodsBd dzd tots o Odad W d
M sdz L s Oded § di3 38 ~ Qjdayls jdfl®e, | dPdAR GBS jic. Iz
 sMissd dzmiseo O ¢ j dzj Is[d2y]j M € dzjc sl @ B jiolf dztizgOte o
UISSJHJdZCfo Wedz¢ ydd ( d&z0f ted dzj tc, HdW W] to
B"Is! dMmftsd LtsoOdz Hdzw hdJesE et ¢ dz(
dmMfsdz? Lsea Odz ¢ L OHOYORr M dL d3gj dgv s h j 3
EMisOCd ¢jdadIsdYR2f)C sdish ' PEze ¢ jodzls 3P 4
JlsdzO B dzj d@ZOIsd ydets dzO21Isd Istsydz" 2 ¢
| dgW Is ! 9 Mzzyo,] ssflsdddL Oydd WEkzdS ydd
dzd dzd J , dzj H dzw ofMmj n LOHOY BEHOJjIsf

Cfucllﬂ]tﬁﬂls@@dzﬁa‘t@ddwdzw“lsﬁlw Hdzv e " jd
Oyd"sfbsyddgsdydPydw L Of tetsntsts O o dzts O O,

21

)

Q—. Q—.

O~ s,cn,czﬂw—*c
v

GRGIE T

G =o=Q
=0 TR g

O


https://ru.wikipedia.org/w/index.php?title=%D0%9E%D0%BF%D1%82%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%B7%D0%B0%D0%BF%D1%80%D0%BE%D1%81%D0%BE%D0%B2_%D0%A1%D0%A3%D0%91%D0%94

L OHOYd ¢t GmOH Oy o C s i3d3d ote=OMryG jtddd@n € O, da(
f OtetsMmisyYd Is OdedsR ,ts das® i @y d

1 smMétsdzr S B cjdibduimMitets OdestedIlsBO
sts d t©wOLdsodHdsMisj?2 |kttt Odetsdgsdke, ds:
sBhd2 fteddydf tOBtslsr d3|l.dzj sdyj MSsets Odze ¢

tdm. 1. [Bhd2 ftddydy OBl Od

1 OHOYO WitedOdzdL Iz Ishgw sO¢dd3 tBtOL t503,
L OCSHdtots o Qdpts Isésggadsdg)d § @J dzts o GHY COYHT™?2
Bdltsdsz, ydmdzsds dqdzd dzgj Sdd3 Htezecdd3 sBI j CIstse

14 SBlstster d3, B Yydets Mz yo02dzr d@3, BB OL A&
dzO y O dz! dzts 2 fsfzdvyydd. { dzd syJ dzd @ O¥ Ismw

fted Mt stse dzj dzdets s d e, 9 tjLEd O] vyjet
SftjH]jdy dzdats L dzOyg ded j (GUtGdfnUBdiz»@fﬂ‘ﬂZ@dZ’dzﬁﬁ
- towhjles s ffds sfdmr e 0j 3" 2, "N Ojlk §tsMmMisOsd

RL odzizyj ddses ddsy jMiseaO® tjh jdd?2 (¢
cftedmMf smtsB dzj dgdesmisde or BdtcOE Ismw tcjh jdadw
Bisdz! hIz¥ 9 jtosWIsdztsfls BM Is 9" BlcOdzdzr o3q )
CGjdzj sidugtltdOlststcr € (9 B dz " d dzfiPls@ogsovierdziz y C
d chzlsdywteati on) , tcjLbkzdz sOssd3 yYjets W
ted M J ded 2 [dzv  dedms IsOS Y4 o7 ydmdzw j Isfmw L da
u’tstsc{LSISHo[lsfr]W slsBste (¢fj dzjg € yjdjv et) s Waizdgp dic j

22


https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BC%D0%B8%D0%B2%D0%BE%D1%8F%D0%B6%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF

1 8MStsd S Yp@mmudBOsyd sflsddBod d 2 Lkl
(Gjdetslsdf ©) B'M dzs o' BteOdes dzOf tcOo dzj dedj H o C
[ 2" ©OBBl’ Odkctttdlsd@O B’ O ML HORO dC
hls. [ OCHdBOd dsj o te] 30 Oty @usqiad. § € 5dzj dzd v
4Ctejh doOdedj Bl jCltso ftesotsHdddsh' do
Hodyjdedw). ) sbsdBsCo BLEH,jfiN SRS og S

Hody jddW jcEts fAtesHdlj dzj 20 .
sOCY] o Odestedlsdj ftedhkzlsMmlsoakjls &zkO

fsCtdj ddd 1%, shazisddcskols! , Moz yo? ds
Ho d>Xd dad v .
— ®
> N

V'Y “ d B
tdml 2 2O0dzdL Oydw OB tSIsT Odze sted Is

YIstsg[fgfdzj Hosflp jOlstsB i j CIst 5 Ctedlsjtedw s §te
Mfr lsOdzs Isted Wk dzC yd df =1rief Eijf2s fitsBULZj dzdzs § Is d
OfmMMmMistswdzgdj tsls BBI jCIsO Hts Ctsdaj ydes?2 yj dzqd
ltod MistsdzS detso jdzdd tsBi jSCIsO M ftoj fwlist
YdlsoOjlsimw oijdajJ ftedmf smsedzj dade” d3. 1 totso j ¢

q
te
fry
f ©OLd 8 WbkdSydwdd §edmfshce dj ddashlsd.

A Komriectso urepauuit

W =1/ ’
W F=1/r"2
W =1/vr

Tloxomenmue|

tdmt 4 Bzdz IsOIT OBBIST OdketstedlsdBO M twLOL dz'

23



odHdts dL tcedMzdzC ©  sdzlzyj dzdz" = H C

ted MY tMisbxdf. dzdas Mdsjddzy" o diay jj fistnd'2 O d:
LOHOYOd s fsdmMSkz tfflsddBOd dzt
Olj twOB®BIsr OdzctstedIlsdsO EkH Odzts ! {
MisB dzj dzdzts mls d d ftctsH | i3 dzmisted tots o C
Y Misets Odzdgstedls d&30.

s dmMsC dzdlsj cOlskzter

1. Kadaba N., Nygard K. E, Juell P. L., Integration of adaptive machine
learning and knowledgkased systems for routing and scheduling applications.
Expert Systems with Applications, 1991, t. 2, nr 1, pp215

2.1 OQdzyd dzgS s uv. 1., | Jddzgj IsdgiyfisSdd ugdgk tstg d Iff
/| §YBH to]j H. .0 W MsteOO o O HOIs] dz' X d 2
dzdoeo jtemdIlsd B&, Mm200 7.

3. Chalmers D.J., The evolution of learning: An experiment in genetic
connectionism, in: Proceedings of the 1990 Connectionist Models Summer School,
ed. Touretsky D.S., Elman J. L., Sejnowskii. J., Hinton G. E., Morgan Kauffmann
San Mateo, CA, 1990, pp. &D.

tzBYyse d 2 quzm
CGsmMikzH Otemlilse j dzdz" 2
b dzdzts Is O g B .sc®Mo wh j dzO ftsL HOdzd & L dzj Cls
dzj stftoj Hjdzj dedzr 7 ddzlsj cteOdzso Mtej H fls o Mdpip fnc[
sdzé yj o' jl dpjisletOs dzdetsj Y sftsedy, dzj sfte]

FINDING INDEFINITE INTEGRALS USING THE CAPABILITIES MAPLE
PACKAGE
E.V. Nikitenko, L.V. Gritsenko

Rubtsovsk Industrial Institute Altai State Technical named after Il Polzynov
Abstract. The work isdedicated to the creation of electronic manuals on solving indefinite
integrals Maple computer mathematics system resources.

Keywords:electronic benefit, indefinite integral, Maple

fesMdjrdij otjdY hNdsit) ©OMYfEshst
dzr 4 fYtsmssdv, Moslse jlsmMiseze N dj  lstey
Isc{Qq’. { dzd wo dzw b Isfpw ftcddzgj esdz o dzj H
skzsed?2 o ftsyjmim sBlRZYyj ddvw.

J Cbtetsdzdz’ j Eyj eedelsj {iftetslfolgedefiis ¢ g B EZY
sjitstedd 5 Ctsdal toj Isdats? Is j o34 ,
sdyd M¢dr tOBtls, O OCY] HAW MOBSH ot
| dz! & H O dzdzts 2 tcOB SIS wg dzw j Ismw MtsL H O
j ded v daj S to] HgiOdgsdadz” B te jdHdEdsjocO i3 Md Mls j ¢

24

q—.
&
HoX

=

8!‘
ST>QONNI11Q%+ —

§ =0 5eN
Q—. Q. -I-Orc ﬁ_&ﬂm

Q—.



BOIs j dzONaped 1 Odzd yd 4 H O dzdzts G s f simMse dw f
fsdzzydls! dJdeW stcdzOyds  dOdetdzj j dL kzyj dedz
SHdts?2 o jh jMmlse jdedets?2 f jtoj d3gj dedets?2 d GMmdztse o
M Ctej IsdzO gds + mw ~stesh 5 ddzlsjctcdtctso Ols
fsmMCtsdz S dzj sBrtSHd B ttOLBJteOIs! v o Mmizh
d dBdese sydmdzj dzdzr = ff sH Mis Odzets 9 ¢ OMapletzfLtcosts dfvj Is
dzj Istsdzr ¢85 dzOcdzv Hdes dL dzsy d ! § tsip tf tzgzis fiff by {5 & €
ftedd3j dzj dzgdj tWOL dzdyder = fsHMIsOdtos sC dzO €
[ 23O d3, Yyls ts dzO0 dzd yd J H O dzdzts G s 1 dzj € Istc
tcOL sBtcOdzdzr d3d fJtodd3j cOd3d, B Y g © sizd s dz@ & = ag
s9 dzOH j 9 OlIs! OL dzdydzg" d3gd HtedJ BOBd d d3j IstsHC

s dMtS ddlsj Okt
. v 0Omjoady, S.5. RMitd LtsoOdedj H0OC s

1
hjdzedd L OHOY c{ f SHGEtSIsso §C j - ddgidsy dds CAs dlay i S
W s te 30 yzts clgfjdn dets dzOIs | di3OIsd ¢ § LyJd Bl [ .f smts
Btsis(;tsdz,l380ﬂ32

2. Ndrlsj dzGsdzf g lztc HdWW Jtej dayd Odz! dzse s [
ydmdzj dedw. wovtsd3 1 -J qwl B. AdJFBOfzizg s@01 6. C

Yrmfr s tro/rROVOAEPUIIOsRrRY[HSIEB R JT11[]

strmad1 1L oswrIMmifnIRrRIGUL[ C
[ . 3. l EmMistse jIstso
[ Bz C 82 ctsMmMikzuOmise jdadz" 2 Isjrdzdyj M<
¢ dzdztsls Oy d WH.Odzdzts 2 MIsOIs* § tcOMMdzOIstced o O Isfqw  tcOL
OffMd den totsdadzts?2 1 dzj Slsted yj MSts2 BOh ddaj dzde© o ts fijsdigsjorjW O
LOlsBted3sy J dgdz" » S StSteH  dzZOISOR. RMftsdz! L So Odz §f SHA BH
d HJdzts2 Csdikf ' 8 Isj tocdats 2 BsH j dzd fMtcj HMilseo Ok €
MrjdslsjrddyjmMitses (9 odHj 1 dzjSbteduyjmMSdr todd
Mislkiztedzr = Mna j &B) mMf smMtsB tso . l " BtcOdgdzr 2 @ BSHABH 1
ofMstcOdo Odzdw BsHJjdzd Ofdder tctsdzdescts Hodce Olsj dzv o
BsHjdzj 2 1 dzj ShteslsjrdzdyimMédr St dzj SMse d MmdMmisyj
sdzs yJ or § Offpdftstal @s:ts dzdz” 2 d3Odsq clilsddg!j .M < OW
Ldzj Ssteduyu M&d?2 ftedotsH, Csdzf * ¥ Is] tcdzOW dBEBH |

APPROACH TO IMPLEMENTATION ON A COMPUTER
MATHEMATICAL MODEL OF 3 -PHASE INDUCTION MOTOR
M.Yu. Pustovetov
Don State Technical University, Rostow-Don
Abstract. This article discusses the development of the simulator of an asynchronous electric
machine on the basis of the mathematical model in 4hin@se inhibited coordinates. It uses an
approach that allows to combine in the preparation of the single simbhatoreans of visual
programming circuitry (in the form of electrical schematics) and logical (in the form of block
diagrams) methods. The approach enables easy integration the model of an induction motor as part
of more complex models of electrotechnicaingpbexes and systems.
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MATHEMATICAL MODELIN G OF MACHINING AS A DISTRIBUTED
PARAMETER SYSTEMS
V.V. Smirnov

Biysk technological institute, Biysk, Russia

Abstract. The physical phenomena happening in appropriate technological systems, in many
respects determine productivity, cost price and quality of processing by cutting. The research of
these processes, as a rule, is characterized as a real experiment, thesdfdyveutconsuming and
expensive. And the theoretical approaches are based on mathematical simulation with the help of
mathematical physics equationpartial differential equations. For solution of the above mentioned
equations the analytical and numsaf methods are used.

Important features that complicate construction of the settlement schemes and the formulation
of initial and boundary conditions in the problems of cutting, are the following: high error in
definition of a geometric zone of contaxtthe process tool and the detail; vacillation, instability of
contents and structure of processing and treated materials being in contact; complex configuration
of elements of technological systems hinders the application of classical integration methods

On the basis of offered mathematical models the software for calculating temperature fields,
stress and strains in the elements of the technological system are created.

The suitability and efficiency of the numerical approach for construction of thele@omp
descriptions of physical processes in technological system elements of cutting process is proved.
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MODELING OF DYNAMIC PROCESSES FOR INSTRUMENT BOARDS
DEVICES
A.Sh.Hadi, A.N.Litvinov.
Baghdad, IragUniversity of Technology

Penza State University
Abstract: Investigation the dynamic characteristics of the instrument board devices was
established to identify vibration relief cards to determine their natural frequencies and mode shapes
and analyzingtheir vibration strength with the external operating influendesalysis of the
dynamic characteristics of the circuit board carried out by using the software package ANSYS
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based on the finite element method. These data are needed to assess #teasirstsde, vibration
boards under given conditions of their operatimmd identifies possible areas of occurrence and
development of latent defects in the board.

Keywords board, instrument device, natural frequencies, mode shapes,
vibration strength, s&rssstrain state, defects.
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METHOD OF EXPERIMENT AL RESEARCH USED TO OPTIMIZE
ABRASIVE MACHINING
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educational institution of higher education "Altai State Technical University named
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Abstract. The article describes experimental conditions used to optimize the process of
circular plunge grinding microporous coatings of restored parts by means of fractional a factorial
experiment. It also presents technological factors, their varied levelstanhla as well as output
parameters of the grinding process.

The article also defines the design of a pilot plant and methods of measuring an abrasive
wheel weatout, cutting force and roughness of machined surfaces. The article presents testing
equipments well.

Keywords: plazma coatings, abrasive tool, grinding wheels, technological
factors, output parameters, tool wear out, surface roughness
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{ it duimMSdi Mot2iiss® ©SBLOLYO
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ooy clsg MOPSTEI AN womno, msjyc
’ ¢/ BEddfsdd Bj s
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utslso jlsmlbs Ne&E ] (sCOLOIjdd FO©OCIs,
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EXPERIMENTAL STUDY OF THE MECHANISM OF FORMATION OF
PERMANENT CONNECTION BY PLASTIC DEFORMATION
S.V. German, M.I. Poksevatkin, E.M. Basova, E.A. lvarggkA.Z. Negodyaev

Polzunov Altai Statsechnical University (AltSTU), (Barnaul, Russian)
Abstract: The description of experimental research of process of Assembly of metal pieces
with the help of the developed laboratory setup with back pressure.

Keywords:laboratory setup with bacgressure, plastic deformation, Assembly
of metal workpieces
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JjBBtcOL 50 Odzd j ¥ 9 J dzd oz
dzj dzOfr M j dzdz” d3d Mo Wiz fseojtemdztsmisdz n Olst
3G dzts o J dzdztsy Mem 9 Ols Odzd j d3J lsOdzdztso .

[ dzwW f sdzlz yJ ded w Mtsis ©Oe dz" = dL Hj dzd 2
HjWtsttdeses Oded j 03 L O slstso s wdpddzj j ftod

( f)dzd ) dzj C slststctsdz B j d34 tcOL tolzh j dzd §
f zZOMmMlsdyj MEts2 HJjWBLedzOYydd, sts IsOCts] tOL te
q

tsj Hddsj ded™ o o OB j MY
WL
ro

ZOMisd yd ME¢ts2 HIWVWBe3OYydd tyjddeOjls Mmisjf]
lted ovwLSECBBdR ©OLEEN jddd Mtsfttslsde dzj dzd J
HiWstBOUYddd (daj MmOedhmdls s Misjfjdd HiWbEtk
MHodcelk ftd LOHOdEs?2 MSttesMmisd HJ W stsd
cdHicEMsOIsdyjMSsets HOodzj ded™ [ 1] .
t t0°(fted.y O = (1)

GHTjimMsf teslsdoedzj dzgdjJ MHedelkz fted Hj2Mlsolkzs

Timsfteslsdodzj dedj MHedek ftod te=0, [ 1 O;

tcicdHiesMisOsdyjMS sy HOeadzjdzed j, [ O;

UiNkzdS ydw, LOasdmwh ow s Bsdj S kzdvicdsets

lted HoMisdyjddd ©ft]H]d]dddsl)y HBsHHEHI
o tsL dad Wzl lg 'dzOIs j dz' detsj W o dzj dzd j : owLCts] Isjd
ntezf S5 Isj dzts.

[BteOLEZEhdjMmw RBJCtosdzOtokz jddw MistelzC skt
Bjdzjj IsjBfjteOlskzter tj StedMlsOdzdzdL Oydd dBsal
tcjLlzdz sOIsj MroOlsr 9 0Odzgd BMIOJsE RZAZOK Iz Tpatlzd v,
Isj B j cOlskzte toj CtedMisOdzdzdL Oydd Bl jd3" dzOtct
HdWWEkL dd.

YB3 ddzlsj dzmdodzj § YetslsjcO¥ls ftesyj mmr o
ddzls j dzMdo dzj j L Odzj ydo Os sfiw RS tosdzOtclzn j dad =

4 S totsmis owVwLCtSEs tcB®b tsig bz dzdiyts y tete d Jtsdifldalj
tcOodaj ded s [ 1] :

0-gg OQ, (2)
G HOjggl ME BtesMis! owL Ctsets tOLlkzh j ddw;
Dddi € sdzmls Odals ' ;
yimlsjfjdzg twWOLtelzh jdedVw;
vilsj o j tOlsztc®, Awu.
IWLCEW)ls: we(dw jlsipw WekdSydj2 MmMsfteslsds dj
f zOMmls dydzsflsd
W = (8 U),

GHUi-Msf teslsdodzj dz2dj HjWstediOydd, [1 0O;
Uif sC OL Ok j & § &zOmisd ydesfmlsd, %.

Il t.joOodz dz" = ftesyj MmMOs ¢ &zOMIsdyj ME B2 HJ:
sBl jRBdesets My Oldw, tcOL tclzh j dzd J or LM 90k ls

61



Gtz stedwv L dzsdzOts { TSOBOOC Is Pig Is tc Bustddzr T | dzd v :
oV L-Ltszf C 5 ;o WA C s
lted MsjHddzj dzdd B IsOdzdzd yj M dr L Ocslstso t
ftesyj M thMih jmMseodzwels o tBdZOMISd Isj &3 j t6 O
L O slstse ¢, Yls ts L O mMud Is g W Gdzdzoq d d
ddzls j dzimdW S Oydd mMddz CsdzlsOCIsdztse s Istej dzd W
) ftesyy MmJ Mt d fJtosydtsets dzgj cOL ) j O3
L O tslstse ¢ f zO0Mmisd yj M< d d3 H]WBstcdiddtetseo Odzd |
ftcjfwismlsokels tsBtcOL 5© ©dzd ®C Is33 d5,0 dzdzd a j ) G Ay
CodzalsOCIsdz" » tso jtordesMisj 2 daj oBLdAddSOjls 1 W4
RLO®J Mlsdzts, Yylsts f dzOMmlsdyg ms oOw H]WtstedzOY:
sdzats o dzf o3 ftesyj Mmtsdz, sftcjHjdzveEhdd® tcOL
sBiOL 59 Odad W dzj tc O Ldiwvj, d3dztf dotd y Jfolts J w dizikjsdz dz' dzts
sBtOL o OdzgdwY fHtesyder =« MoawrL j2 8 oMmj2 1§ dz
YoOomlstslsts?2 or atsHO HdMdzcES Oyd?2 o Ltsdzsz W dL dn
1l ZOfmsdyd M O  HWBSeBOYdd dElg kd@ jffpls
Cslsstetsdy 9 j HEM OV Idc =B {f W/ QeodddgClpddisi 2>y MO BB H W W

Emdztse dw A ZOf oW )y j dzdzts G t5 Msmistsw dgd v . 1 4 1
dZOtelzh jddj MmowLj?2 dBIYHE ®GIsHj My 3§ dzhn
Bd »~ Odzd yd M d n W dzj dzd 2 , mMsftctso sy HOE h da

fletsyj Mij Mesec€yY. LOEs OCIsdesOydd ¢ tsdzsc
Eh jMmsoadzves s dr BydmlsClkz hdzdWseOddj dz, s
, stcj BEz®¥ h d d3d Hstf sdzdzd Isj dz' dz' =~
fJGCIsdodets or gz HdIs oBL diitsy detsfls ZH O
fifpdsjo j dadets ftcd MBS j daj eOL jJ digder = M
tcd3sdteso Odzd j d3. RMftsdz L so Odzedj EMlsOdzatso ¢
mdls: COyjMmseats MmMBtsteC d L Octslstso ¢ d
JMdesets f dzOMIsdyj MEtsekd HJWBtodzdtctso Odac
s
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SIF GO0 0 =gy

sBkzMmMdzseo dzj des MtsL HOdzd j &3 BtSdzr " My
9 0] @3sc 5 slstfojjtdcofryIsad,w , d flsd, Yy Dids tsBtcOL S
sBfMmlsealzjls f s dzdzts 2 sydmis¢ j Ctsdzls ©OC Is dzf
tc B @aslsstote ' ro, 5 ) fLisdimpigisipflsoo@dgdst d3d € tots dzOtclz |
Pyd dzdw MmMmlsOo dzgsets dL HJ dzdWw .
| OBtstcOlststedzO" EMlsOdzsoa C O disdzZlsdelz j Ismw  dz
BOIsted yz 3, Efystdbkzt omksOestlkz 5, §EZOodht
1 JtejH dzO y O dzts 3 ftotso J HJ ded W 1 Cffstcd d&3§
OB BtcOIststcdzzs EMisOdzso C 2 Mdzj HEzE h Jd3 tSBLOL T

1) psoddydeOjd3 tjekzdzdtetse sydzs 2 o dadzls 9
dzdy dzj 65 Isstcy® oddzs© dz0O 30 d3d3;

2) kEMsOdzOo dzdeo Oj &3 sBs2 Bz 6 M L OL stetsdy f
sdzseo Odzd 4 10 ;

3) MlsOo dd§ oz fdeBlztsAdBEZz + dzj d3j dzls 8 ;

4) fikemMcOjd3 9 ttBB2HRkz 6 ki stcdzzy o MisOo ¢

5) 99ddzyde0Oj dz d@3OIstedylkz 3 o BBt2 iz 6 dac
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DEVELOPMENT ALGORITH M FOR CALCULAT ING THE HEAT
EXCHANGE SURFACE AREA OF THE SPRAY ROTARY EVAPORATOR
V.V. Gritsenko, K.V. Garkavaia

Rubtsovsk Industrial Institute Altai State Technical named after I.I.Polzynov
Abstract. This paper presents an algorithm for calculating the heat exchange surface area of the
rotary spray evaporator.
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Is j dzw (ttRrR), tcOL tcOB BlsOdzdzsc s 9 S J
Is fdhjorn ftesdL o sHMIse & ( BBtsH J toC
sOo dzj 2O d&zO twdmbkzdzCj 1) . [ detscetsdzj Isdzd,
Ols O HsC OL Odzd d gEnisier fiyfts ¢ ad L CalsW § Tzl
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d CtfMojdedes ooBHWH R o i dafoLdass) s lsAsdadodc
Bj ydzs s dlsscj d of OO jlsmw dMs skOw
jHEs hd2 fowHss ©OMyjlso:

) OH Oj di3fw  d f)SdigfH o deyq teCOpEdE’ s ©, | Sts:

1.1 10YyOd dz" j §OOdjIster fydfmlsj o3

G i UtGISdLSiSHC{ISJdZJ dsfls! {1t R (fBHOYO) {5 dzO"
G .tG [B3OMMBses OV fSHOYO (ttOmMrtsH) Gtjshjets C
w55314$wow f sHOYO (tOMAtH) ctej¥ Mj,ctE cddn das O
V) [, 70,074V, i 5B j &3dzO% § s5HOYO (tcOMRBSH) ofSLHE
by | MBH jtey Odedd (Stsdayd deglsteOydw) MmMkadea tOf
(dMmMe SHdsdR) dfAEH.2CIs] , %

rif dzslsdesmls! dOYOdz Wetsets fesHEZSO, S/ d3
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minddOdidyi MCoOw owL CsMis! ydzOyoOdz’ detse s f totst
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{ Mz ditsTsdAyj f szOde dzOv € sdaflstelzC yqw

[Lilsjf dzsf tetso sH desfls! dz2Oy@izt desets ftesHEZC 50,
tt jlsj B3 jtcOkztcO® otsH'™ wWzO ontHj o Off OtOls,
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tt JIsi B jtcOlszte® ftosHEZSBHO dO o9ntsHY o Off O
Qit¢tdzdy Msets Isjfdzslsr, ootsHddBs?2 o GJtetsy:
Q [$Bdzdyd Misets Isjfdzsls', osoaBBHdM®BS2 o sy M
piOBMmMdzt sdetsj] HOeadzjdzdj © Of f OwOIsj, €1 0.

1.2 stsdej ydz' j  OteOd3y Ister MmdMmisj o3
GiftesdLotsHdIlsj dz' desflsy (R 5 Ctdzaj ydztsdizlz t
G,jftesdLoBHdIsj dzr desfls! tt R 5 o' ff Otcj dzdzts d3l
G .5G . (fsHOYUO (OMAtH) cBdgrMjct OcjdsO (ot
GiftesdLotHdlsj dz desfls! HdMf jteddtelzs h jets [zf
by I MsHjte Odedd (Stdeyd destceOydw) MmMkadnm ©O
ftesHbEClsj, % &OMfy.
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r i dzslsdatsfls Gt h jets O] dalsO (hossHE G/ dgzO o
miHddo®kd yi MSoOw owL Cmis!@.Csdsj ydetsets f totsH L
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t ilsj B j OO CGojsh jots OGjdzls@.(oatcH ) da
t ilsj B jtcOktc® ftosHEZSOudO o' AtsH] dL Of:
to il B jtoOktO® OO (Sdfjddv fOMmlse stcO)
QiSdzdyd Msets Isjfdzsls™, of asHd®BS] L (tetsy,
QndStdzdud Msobs" Y dztBts] , dL of O] fudddO i3 O Ml
(CtsdzH j dzMOL i) , 1s.
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DEVELOPMENT OF TECHNOLOGY FOR THE WELDING OF
FLANGE WITH THE PIPE A ROBOTIC COMPLEX

S.A. Loshakov, A.N. Evtushenko
Abstract. The paper presents the development of technologthéelding of flange with
the pipe a robotic complex, given the welding conditions, determined the level of mechanization.

Keywords:welding flange with tube, technology, robotic complex.
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THE STUDY OF THE COMPOSITION OF THE ALCOHOLIC
EXTRACT SEA BUCKTHORN MEAL
A.V. Malakhova, E. V. Averyanova

Biysk Technological Institute (branch) of the Altay State Technical University

Abstract. The paper considers the possibility of disposing of a meal of sea buckthorn berry
for the purpose of receiving alcoholic extract of polyphenols with high biological activity;
conducted qualitative analysis of the amount of flavonoids by means of caitomsaand TLC.

Keywords:seabuckthorn berry, sea buckthorn meal, flavonoids.
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COMPACT 4-AXIS MILLING MACHINE WITH COMPUTER CONTROL
S.P. Pestov

FSAEI HE ¢SUSU& (NRU), Zlatoust

Annotation. Focus on design and simulation of compaeax# milling machine with
computer control in theystem of 3D CAD SolidWorks.

Keywords Compact milling machine with cnc, design, engineering, simulation
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FOR QUESTIONS OF THEORETICAL SUBSTANTIATION OF IS
CONSTRUCTIVE -TECHNOLOGICAL PARAMETRES SCREW MIXER.
A.A. Polyakov, D.E. Kashirin
Ryazan state

agrotechnological University P. A. Kostychev

Abstract. Of the variety of factors determining the development of animal husbandry, one of
the most important values plays development, as well as fodder. Forage baseqislitye
composition and quantity of food resources and an integral system of production. The main
objective of forage production is in the provision of farm animals a complete and balanced
concentrated feed.

It concentrated feed are a valuable partefdiet. The use of concentrated feed should be in
the form of mixtures of grains or in the form of feed, it allows to increase productivity of forage by
almost 25% in comparison with feeding as the eponymous dirty.

For a balanced animal diet is resporsifdr the mixing process of concentrated feed. As the
mixing process is provided by manufacturing high quality feeds with a certain recipe.

Since the mixing process is influenced by a number of factors would be very complicated to
calculate analyticallydsed constructiveechnological parameters of modern faucétk.

Keywords blending livestock foragebase
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NEW COMPLEX TECHNOLOGY OF HARDENING OF THE KNIVES FOR
CRUSHING NUTS IN THE CONFECTIONERY INDUSTRY
S.P. Romaniuk, T.S&koblo,A.l. Sidashenko
Kharkov Petro Vasylenko National Technical University of Agriculture

Abstract. Based on complex theoretical and experimental investigations, a new technology of
hardening of the thiwalled cutting tools byCrN coating has been proposed. The proposed method
provides a selsharpening effect, absence of corrosion damageability actasing of operational
stability of the thinwalled circular knives in 50 times. A new way to strengthen thin disk knives
with CrN coating was patented in Ukraine.

Keywords coating, cutting tools;ircular knifes,damageabilityselfsharpening
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ABOUT THE OPTIMIZATION OF COMPOSITIONS LOW ALLOYED
HIGH -SPEED STEELS
L.D. Sobachkina, V.B. Butygin

Polzunov Altai State Technical University
Abstract. In this paper we describes the ways of doping isigledsteels by elements in the
amount, allowing toincrease the content of the hardening phase, hardness, hardenability, heat
resistance.
We consider the possibility of cheapening the cost of tool steels, by complex alloying less
expensive elements.

Keywords: heat treatment, alloying, heat resistance, heass, phase
composition, forging, carbides, quenching, intermetallide.
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ABOUT THE PROSPECTS OF DEVELOPMENT OF TOOL ALLOYS,
WHI CH DO NOT EXPERI ENCE U Y o TRANS
L.D. Sobachkina, V.B. Butygin, A.S. Demidov

Polzunov Altai State Technical University
Abstract. Were analyzed alloys, which do not undergoing phase transformations for the
improvement of their mechanical properties.
Substantiates the necessity of research of austenitic alloys of die as a promising alloys.

Keywords: heat treatment, alloying, heat resistance, hardness, phase
composition, forging, carbides, punching alloy, intermetallide.
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IMPROVED LUBRICATION OF THE INTERNAL COMBUSTION
ENGINE WITH AN ADDITIONAL ELECTRIC PUMP
M.l.Artemenko, E.M.Artemenko

Rubtsovskndustrial Institute, branch of Altai State Technical University
Abstract. It is proposed to install an additional electric pump for lubrication of the internal
combustion engine. But it will work only when the pressure in the lubrication system dedceases
0.3 MPa, and with increasing pressure up to 0.6 MPa is switched off, i.e. cyclically. Such
refinement will allow you to have a constant pressure in the lubrication system and thereby increase
the engine lifetime in 1,5...2 times

Key words:lubrication system, internal combustion engine, electric pump, ol
pump
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Abstract. In compressed form is given author's benchmark analysis broadly known serial tank
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THE PROBLEM OF COPYING OF THE TECHNICAL DECISIONS.
OVER-TRANSPORTABILITY OF THE OVERLAND WHEEL TRANSPORT
SMALL AND SPECIFICALLY SMALL CLASSES

A.G. Semenov, A.D. Elizov

Peter the Great St.Petersburg Polytechnic University
Abstract. In compressed form is given author's benchmark analysis "exotic" wheel transport
technology of the leadinging countries of the world, including patented author's developments of
the wheel machines small and specifically small classnilitary cars, roboand mobile device of
the new generation for invalid. The Analysis is organized on subject of the discovery and
estimations of the cognate technical decisions, in part characteristic-tfangportability”,
provoking suspicions in authorized or unauthediborrowing.

Keywords: the technical decision, design, priority, copying, borrowing,
analogue, transport facility with all leading wheel, transport small and specifically
small classes, transportability.
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THE PROBLEM OF COPYING OF THE TECHNICAL DECISIONS.
STABILIZATION OF THE OVERLAND WHEEL TRANSPORT
SPECIFICALLY SMALL CLASS
GIROSKOPIEY AND "TRANSVERSE TRANSFORMATION"

A.G. Semenov, A.D. Eliza\A.A. Krasilnikov

Peter the Great St.Petersburg Polytechnic University

Abstract. In compressed form is giveauthor's benchmark analysis "exotic" wheel transport
technology of the leadinging countries of the world, including patented author's developments of
the electromechanic wheel machines specifically small elasaobile robot and device of the new
generapbn for invalid. The Analysis is organized on subject of the discovery and estimations
cognate, possible unoriginal technical decisions in a part characteristic "gyrostaipkzation”
and "transverse transformation".

Keywords: the technical decision, esign, priority, copying, borrowing,
analogue, transport facility with all leading wheel, transport specifically small class,
gyroscopestabilization, transformation.
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SYSTEM TWO-STAGE MIXING CASCADE THERMAL COMPRESSION
Y.V. Starcheous} .¢ . Danileychenko, M Antonenko

Luhansk University named after Vladimir Dahl
Abstract. Brought principle of action of installation for two stages formingigture in the
diesel engine with using a compressor cascade heat compression. Given recommendations on
perfecting the efficient installation factors.
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DEVELOPMENT OF SAFETY REQUIREMENTS FOR STANDARDIZED
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Abstract: Presented designed General basic safety requirements for standardized machine
technology of electric vehicle and safety requirements modifications in the manufacture, storage,
transportation, operaticemd disposal of this type of machinery.
Key words:electric truck, electric vehicle technology, the electric motor, the

storage of electrical energy.

Kjdz s foso SHJd o dMfmdzj H 5o Odzed 2 AL
GsfMizHOteMmlse j dzdz’ 2 Isj mded ud M¢ o 2N dkddﬁdTS‘JSJGGﬁ]ddSJJ
"4 0O kd MC 2 L dzj Clstetse j dzj toOls tste dz’ 2

bdzd W ydetse Odzdzts 2 O  dz’ Is;-—-dzlsdzlsdq’u;frjglsc:
stecOdzdL Oydw jj Mjtedldescets fesds N dzj dedets @ ts

t OLtcOBOIsr 90j BOW v[fuvCu {ftc] wd®dd@GQ)L d Y
odHTSH ClolzL 59 d dmtf sdz’ L s Odad W ) COyy
Fdzd W dydtetse Odzdzts ¢ ts h Ofmfd H dzw 9" {f sdzdzj dad v
LOoadmddiismMisd Is o9dHO dzOQo jMdzse B SBBKGEHTE
BON d detsflstets j dad W , jcCs2 dhsfdh j @2y d i
CsdBBl zOdz desds d fMlssdlsj d ds?2 slkiOfdy o,
o5 dzdesG 5 dzOL dzOyJ dzd 2 d © Httkzedr B dzOMIsY

vfuCu MsLHO] Ismw co¢ dzts o ts5 f s tsdzj dad .
ROMisswh jj  otej Y Isjq detsdzts ¢ d ugBmiShiseitsy d 8 @zj
1 Csdzsedydesfmls! , 1 Cdetsdzd ydesfls!: d tOmMh o
5B d&OMIsj2 jets foddj daj ded W, Ry stlstsL Od
qislsdy & 1 dzjSlsteslsjdzj g C.

{ OL OB Ol 9 O BBY j & § dz§dyf§ stz jsdzd 2 ( B H (!
Csbtster j s jJj BOLBGoB?2 620 dshfis ez &l 6 & i kzts
dzOo j Mdz" » § Jt6j Hdzj 2 dzOdz@y dzj &/ flfiipkEifdenifsic c
bilstets? p@ez®ydj &3/ slsklsmlso dj 3 o QD dztisfipls suts
Ho dEOlsj dzv o | cdij diflq@ipla]jdas? LHOfSPosse 5/ Bls§ to

[Mdesodzr | IsjrdduyjmMédj ~OwOCIjtedMmisdsd t

-cOBOtdIsdz" J ©OL d&3gj t6F tcOL tcOB OIsT 9 O] A3 2
CtokzL sots?2 f dzOlsW sicdg] BdaisjclsE4 0 0 i3 00 ;

-Hdzd dz20 CcGtolzL tso 5271 dfd7Odzj js tcaisr Q 0 ;d3cf3

-hdted dzO@ ctolzL tso 521 daff dz@3g Wiag tg d371,3 0 @} d3

-9 MO ctokzL so 52 dzff dzO®tsdzfs je d38 0 0 d303

-BBOMMO vf uvCu BJjL OCCEdGizizw Bistzilzis?2 98 OsOts

- BOMMO MdzOtew 3 j B8R O E S dzj Bz §;

~odzj M dzd 2 e OH ( k fijdzf BB jsdAsIs000 ; d3ds

147



-Cdzd o j defdaj dgdsdzd 4 140.

Il MmMevwiLd M MBLHOMJdB vfuvl B" &ZO fMmisOs
stci Bso Odzd?2 BJ LB OMdesBEd ¢ IsOCtEets Isdf O o

1. [Bhd) bitiBtsoOdd™w BJjLBYOMdesMisd tOI
vfuvCu.

S tOLtcOBOIsr 9 Oj d3F d3 WsHa Wit ©m Jissn oy &G 6 2
97 ftjHi woadzws Isfpqw Mmdzj Hze hdj ItcjBtso Oded W :

-BsHIJWdSOyddntsusflsw i mise 28 Isy [lsates) B 5239022d 0 @
cuadmlsj &30 MisOdzH Otclsts o BJLBY OMmdzsmlis d
1t d{ry )l Jruevloivdr. [(Bhdj bttjBtsoOdzdw BJLE

- 9 Ctsdzmis tedg® YW < Oy d 2
or Cdzs yoOlsjdz2 Hdzw 1 Cflstej dzgdetse s tsiIsC dzs yj ded v
s jJOltste v fuvCuv dqdij JIs MotsBtsHd 2 HEMiskzY;

- dz0 CoOolss W dCOydd fwld @dkdzso dzj dz Lo kG 59
MtcOB OIsr 9 O h d2 dzj L OadMmMddiIs Bls EMlstets2 Mise O;

- tdageduyi M ov FSHAG® d Sha@ayd ? § wif X300l t6 d ¢
otsL BBy detsyls EmMlsOdzso € d Mo jIstsmdc dzOdz' dats 2
LOHdzd s WHsdzOtej2 d ESOLOIjdzj? fooabtelO;

-oafnj BGtec Odz EftcOQo dzj dzgdw tcOL d&3j h O8 Isfw  Is
s jtcOstc v[uvCu dO-SSGedagw wl[dakzlsus, Ylstser
BJLBYOMdesMmils! i jtcOlststcO;

-0 s dlsj dzr 1 dzj Slstedyj MS 52 kgl ®datfd dzjj @S
Yylstser fted Sy dzEOOyYydd dzj fHtetsdL sh dzts j 6
¢ lstGOad34 s JtcOtstcO;

9 Cter h € § ZzO ¢ s d Istg2dzv { dgjdig Cdsds d WjtdniSH Iz
a;dzlscfdzwuo[lsdzdzf' slso jomisdw ;

-HEf kMisdd3" 2 Ektetse j daits Hoddkjd @) vedtsdizh il j c

ftcjorhOld'. 85 HI

2. [BimMfjujdd) BjLBYOMdsMisd BsHdidLE O
~ntcOdzj dzdd, bkttOdzmi s Lso[tetsa@dzq’o[, 1 C MY dzlz Ols O

- ftod dLeBIlsse dzj dzd d BsHdW S Oyd?2 vfuvC
Mol jIsmMiseady kit BBoaOddvY di3 OL OB OIST 8 O O3t

-fted dqLetsbktsodzjddd BsHIJVJEOyYyd?2 vfuvCwu
B34 RS B Jd MYy J yd ded ® BJLBY OMmdesmisd, s
sdemistczCIststeMEs?2 HBCER] desOydj2, fted L Istsd
Codzlstetsdzw o' f sdzdzj dedvw oMy~ by rmdzsdzsed yd M
BJLBSY OMmMdesmlis ;

-fted dLcetslstseo dzj dzd d d315Hq"’ch{Qqu’2 v
ftoJ HEMdBSIS] dedz” | CidghtEc@GESEME s H
-fted dJLeBIBo dzj dzed d d315Hq’Wq’Qqu’2 vfubCu
L s OmMdzsmisd, mls Odzts 9 dzj dzdz" J Csdzmistclz € Is
q d3
iz

Ll @dzetso dzj dz Q9 O

J dzgv j 3"~ Isci:dzlsdztqu’qur]Qq’: ftosyj Mmtse
MCtsds » BSBLON jded] BED] sHidha§ O k® 6]

(G vs)

148



-dLetlsse dIsj dz BsSHdW S O
BOh ddzr tOLtcOBOIsT 9 O &3 d3 teo

- OLWOBOIs" 9 O d3" § s H J
ded MO 3" J fjHzfte]jyHONS

- OLtcOBOIs 9 O A3 § BsHdWwWdEOydd vfuGu
tOL dzd yd Biz*® Ud sSize d ded Misd 6O Blz* dH
MsH J o) Oh 28
) dz20d 3 deso Odzdy dLetslstsoadlsjdzy d jets Ist
) dz2O0d 3 deso Odzdy d GBBL dZOYJ dzdj BON" d dz
) ni];JﬁﬁWGISH dLGEBlstse dzj dzd v ;
-dHjdEsdW¥W dS Oyd sdedzOW  dzOH  d iy sO¢Yj BLEH

d?2 uvfuvGu [0/
CsoatsHMmMlsatsds ( dc
deoydd vfuvCu
¢ J H@AH 5q Qd) dafs/Mmd

WN P

( ddzmls tGIZ‘Iudd) fs 1S zOlOydd. sttsdj Is
1 CMf &z OIsOydd BEHjIs MtsH jtey Ols! dzOd dzj datso Oc
dsy sl L0, ddigedoddn fel cusiie;

BOIs § ted Odz’ d edhjimle O, ftoddd dv j B J
vfuvCu, BEHEI BJLBUOfr]er a3d ;

-stcOdef stelsdtetso Odzedj o RrtOdzj dzdj BsHIWJES
BkH]jIs thih jMmsedvwils: mMw M Eyjltsds Istcj BBBo Oc
C sdeffldstasttc MC 52 d 1 S MY dzZ2 O Oydtsdedets?2 HBC EZd3j dz

ftcd fHwsojHjdedd Ibjrdedyj mMSBsets B Mdzizy
d3tqu’Wo[Qqu’2 vfuvCQu H 5 dzy dzf MtsB dz6 H OIS MW
fMmls Odzts 0 dzj dz' tcCtsotsHMmMlsotsds (dJdzmlstezC ydJq 2

ftotso j HJ dzd Wisolsty ~tea[fydztpfbd o Odzedw ddzd toj dzsdzls O
fteso jHjddY LIsdr ©OBTSIS;

-dL 3 daj dzdVv S sdemlstezC ydd BsHIWIJSOyYyd?2 v
tj Bsdzlsj, BEHEI tOLtejh jdr bkid Ct §sfidj

-fsmdzi feseojHjddy COfdsOduvd@sdtts @ isdiydd
ftesotsHdIls! Mw syd ¢ 0 twdms O, L d&zOyd dzd J ¢
Hstf EfMisd di3ts @ 15

-9 tczC s0tsHMIse j (ddzmilstclzC ydd) fts 1Cf
tej Ctsd3j dzH Oydd s Bj LB OMdes?2 EIlsddzdL Oydd o

-fted fwosiSisdquesoOdzadd dwBEEBEISOME j v [ J Gt
fs 1 CMf dzeO0lsOydd BEHEIS tsftcjHjdzjdgr 3j ter
dzJ fts dzOL d&zOyJ dzd BsHIWIJSCOYd2 ovfuvCu ft
o MztemMO ddzd dzOL dzZOYJ dedzscts MesC O Mmdzzy B 7 .

3. it OLWcOBBISCO Mmdesoe dz' ~ Istc j B 59 @] 2
vfuvCu:

- BB iMyJ U ddi o szt MisHc & fizgldsgsodgdzy j i)
5B Mz ) FsOHER IS Oyd2 v fuvlu, dj fsSHe jteEOw

-ftcd tw©OLtOBBIS] (ftoesj SIsdtetso Odzad d) d
BsHdWdSOyYyd?2 vfuvCu BERHEI o] Y tcddeDifdzts fifls
fteddgv st &3 tor H dzw L Oh dlIsT sls st Ofndzts
otcOh @s h dafmw HjlOdzj?2 d HBOhdde ftcd d- Hod:
Csykanttseo d B9 j MO;

149



fted ©OL©OBIS] (ftsjSkdiesos Oddd) d dL
O IsOC¢yJ ftodtcALOotdHBfiHdseC ( ddzemistclzS ydd) ]
Eydlsr 9 Ols! qw HisfkMmMisddzr 2 tdmMS Htod 1 € MY dzlz C

-9 fMdzky0©,j JjMmdzd o twjLizdz sOIsj dgj Hisf zMilsd
s Omdesmlis: CodmlstezC ydw BsHdW¥W JSOyd2 v/t
1 ¢ filpfods Oy d d . [ dzd 1 Ists dzj @ 5L d3tsy dats, ) t
1 S dz2OlsOydd BEZHJjIs BBtOh jdets o ded d&30ded j 1 ¢

“ftcd ©OL©LOBBIC,] (ftosjSlsdieseoOdedd) d du
BzHEl dMitsd Lo Ol fw 1 tddtsdduj Ml o
HdMS BiY stels O, bilsOdzsmisd d §Mmdotsdasedyjh
B dzd ZOdz! dets o tsL Bsy detsets EZtotso dav

- BsHdWdSESOydd vfuvCQu BEHEIS SR dzj ¢ Ists:
tczC s sHMIso 53 i s 1 ¢ z2 OlsOydd dzj 5B n B
ddzhistezdzj dzlssdz H dzv | sEHEOfdplsd dzjtedgdez dzg tets o ts €
sBmdzzy do Odedw d GJtedd3j dzgj degdw 5 dzOL dzOy 4 dzd

-BEHJWYJSESOyYydd vfuvCuv t©OLtOBOIST 9 O Ismpw
Ylstser fmr o' J, BOIs j tod Odzr d ojhjiMmlse O, dm
1 CMf z2OlsOydd, dzd Zctotsy Qdzff 8 jHLSHCs® M dets iy
gdikzh jmlselz, Sty O0sh j2 MmMtejHj, ydLded ddzd

-dmMf sdzr LsoaOdzd] dOCBBYdIsjdzj 2 L dzj Slstedyud M
MowLOdzdz" | M dr dMftsdz L s Oded J d3;

-ftojHEMBRsIstej dets H Y tsdzded Is j dz' dats j sfe jhj
LS Msddy@  BsHdVJEOyd2 vfuvbu;

- f.d 1 CMf &z OIsOydd BsHdWJdSOyd?2 Lf uvC
L Olsj dzj dgdzr = tsB dZOMIsj 2, B &OMISj2, ML HOEMC

-LOf OMmMdzr §j] yoOmlsd BsHIVWJEOyYyd?2 vfuvCu BE
sdzd dBscdzd rteOdzdls: Mmw B j dzds"f ,O M dztz] I§[* BH EML
Emlsts?2 ydo sfis: ;

- CstetsB n &OCtsfdlsj dzv di3d 1 dzj Clstedyj MSC 52
fjtej BB hOjlsimqy otkzydze o MsmMlsOesj v uvCuv M
-Hdzw sBiMfiuyiddY BjLBfOMdEsMisd L Od3j dz
ftoJ HzMdBs SAP SOV Elsij dzj 4 ¢ O, dgdzj ¢ h Ow BJLGY
wWodzw jIsqw MIsOdzH Otelsdz” d3 f sSHI j dzde” d3 Mtcj H Miso t
-md Mis j d3r EftcOQodzj dgdWvw BsHdWdESOyd?2 v/l v

dmr 1 CMf dzOIsOydd ot oMmMinm HiHbEZMdBsIstc] dzd
odzj " dzdmr otsLHJ 2 MisdedEwm |, iz fif detg eH dzvinddsfs IsiteGi M tf dzlz O'Is

-mMdmisj o3 FiftcOodzj dzdWw BEHEIS dMmE dzt yOls!
otsL sy dz' = dztse d Wi PCQ - dz@sth I SR df jdtafn ts dzO dzt
H]2Mmlsea d2;

- MdMmisj o3r f cOo dzj dzd W tcOB SIsts2 1 dzj Clstet
M HMIso O YPhbise®Isdic ¢ zdzd tetso Odzd W tcd ) d d3ts ¢
OQoalssBOIsdyd MEs2 tMisOdzse § d mMdzd dz2Owlz" j c
ftedyddes?2 MBLHOddWY tfOmMds2 Mdkskzoydd;

150



- MdMmisj d3r Z§ cOo dzj ded W tcOB Slsts?2 1 dzj CIstek
Mtcj HMIse O, ftej HEY toj Y HOsdC]y d tsdzd tz@ B IO 'dzff dzd v
Z§ tcOo dzj ded W tcOB Silsts? 1 dzj SIstesHe d G Olsj dzv dzd
sf OfmMdz" = MdlskzOyd?2;

- st e Odz EftcOodzj dzdw BsHJWJEOyYyd?2 vfuvCu

Yls ts:

1) sdzd dzj cCBBHESMIsk Y dzr d MmMotBtH dMs O
fd d3o ts dzO B ;

2) sipflstzdteso Odz d t©OLdjhjdy Xol

dzj ftesqdLotsdz desy fitej BIhjdedy d tejiMmfiyud
SHdSL dZ2Z0ydts BOddi zdzdtetse Odzdj d &i3d ;
3) tcOL d3j N j dzr fm Zyd stsd3 stcj Bz j d3" =
f csfmdzj Hs9 Olsj dz' desfmisd d YOfnjs tusdzO q dnditisigds d W £
4) o' ff sdzdzj dz' sO¢, Ylstse r dr WttedsO d
LORr90OIO (fO0dzr yodsd, SCdMmils! ) ddzd dzOy Olsdw
5) OmMftsdztsy jdzr odzgj G OMdzs?2 L sdz ;
-f2M¢ BsHIWdSOyYyd?2 v/l uvCu, O IsOO@dego s o
(dzj L OodMmddiss tsls  f eigygusjlz g fipis@ dy ds? dn)¥  Istsaz
ZfcOo dzj dedw  E2Mm¢C 5d3;
-COYHOW MdMmlsj BO BsHdW JSCOYd?2 vl fuvCu Md
fesdiish s 86 Clststotsets BdzO sy jIs BT Is! BJjLBY Of
-2 tc Qo dzj dzd | disiplsfFdEoys(2 v [ s Cu Hsdzy dats
&ZOH EfttOQodzj dzdj &3 §f ¢ tsd3;
-fsidzy MlsOdzsoa ¢ d BsHIWJESOYd?2 vfuvsCu d
BsHdWdSOyYyd?2 v fuvCuv wslsC dze yj dz
- md Mmisj d3r Ef tcOo dzj ded W BsHdWJdSOyd?2 vf v
CMistej dzdzts G 5 Iststc dzts ) j disfOdzts af ¢ d O o Ode'd @ diztsW | dzd
tcjHBSlsoatcOIsdls! tsff OMmdatsmlis: ;
O9 Otcd 2 dzOW sMisOdztse & O BsHdW IS Oyd?2
j dzZsdW dydtekzj dsts?2  d dzj S tsHBMIskzY dats? ; dzJ
d fwdoejHujddvY Jd o Hi2Mboad) o {dsy]
-2y tcOdWzj @G tcj G OIstso d3t5Ho[Wq’Q®uc[2 vfuvCu
Ot Is oL dad € datso j ded W s OMmdzetsmis d )
sdzdtctso Odzdwv, O IsO&kdigt oy Oigded ;0 BlIsC C
ehjdedj (g MY eOo desiis: ddd o]
Hezsd ¢ QiiggiHdd W € Oy d 2 vfuvCu dzj ftcd o ts

Y
1I|Zfr19 BOh ddzr fted ¢
9" HOdzdzts? € 55O dzH '
3]
dz

=0 SO o~
=9 NI @I
PWNR QS g P Fe
YRR
e
1.5““:'*.0%.5" T gac

w ~—
g0

Oded j s afQdal §; A
sfilsd L ONdlsdy & Ekf

s
0]
J
0]
dz
d EmMists2ydor ) i toj

&
7]
:I:IEEQ,I © S

151



-9 tkzSCsosHmke] (JdJdOeBRYddd)BsHEY d T oY
BHjls ECOLOds ftoddij dzgj dedj Mmitslse jIlsmise ze h
%OQBUqBJ&JQ Ldzj Slstedyj MEs2 1 dgjteecdd d Is.

HijlsOdzd BsHIWIdJSOYyd?2 vfuvCuov d dr MtsjHdd
d %OU& Ydddwvw, Coltster 3 izQlsPgdg j tcc O Isfmw

—HB&GBSJQ@BMBJ fteddgj dgv j d&3¥ = d3OIs j fisd O dzts
Msslse jIsfMisoaso Ols ftcjHEZMBOIstedo O di3ts?2 1 ¢ fy
sf OmMdzsMisd, MowL Odzdets?2 M wWodzj dedw d3d Lk Mls O dzt

-9 wkzisetsHMmbsaj (dJdmistdf < wsdh)dw § SOy ddny
BHEl ESCOLOd Isdf d fjtedsHdudesmis: § dzk
stejBlzj 3" § HdV tBiMfjujddw BjLY§ OMdsMmisd
Yyofmilsd fsHo jtey Jdzde" § L sz, d Gtedlsdtedd

-4 M

BsHdW¥WJSOYydd vuvfuvCu, LOh dlsdz" | BCEteO)HJ dad
sBiOL 53, Ylstser ftcd w©WOLKENM jddd yoOmilsj 2
WicOGed3j dzlsr dzj dBsedzd tOL dzj sOls* mw ;

-lstczB B tcts9 tSH ' BzHEls orHjtydoOls: Wftcj HI
LOVWdSEMdteso Odzr d LOMdh jdzr tsIs odzj hdedrm d3d -

-BkHEIS ftoddevilsr d&jter ftojHsMisstetsy detsMmisd
sls or BtcOMr aOj 3 » vfuvCuv dBOIjtcdOdzse tsls dac

-HEMiskzq dzr § Yyomilsd &EsHIW IS Oyd?2 vfuvGQu
sfis = kZeodzse d h;mB:BSOBf: fseo Jjtorndatsisy 2,

-BkH]jls BBiMfJjyd dzO BJjL B OMmdzsmls @BHdW
tcOL dzd ydz' » MEBtetsMisdz" » d dOctelzL sydz = J

-HodyEhdj Mw yomlsd &BsHdWJSOyYyd?2 UJUQU
o 5L dzd € dxO dzts ) s €3 u’lsdzlzucj dzdw IstcOQo d3r d dzd , J
BEZHLEIS ftod d3j dgv Is+ mw ftiocjHEZftcyHOB N
ftojJ HBRtOdzdIsj dzt dz" § ddzd L OhMdlsdz § EfMmlstets?2 M
OGtej GOISOB BEHIW S OYyJd?2 vfuvCu, Colsster j
fy detO s

-ftcj HEMBOIGd 9 O Isfpw d3j tor HdzZw o] HiSIsSO te
Hody kM dafmw yOfmlsj 2 ;

-LOMdIsdzr § d HftiHBRteOdzdIlsy dzt dz" § EMmlstets?2
s OmMdzsmisd , 9" L 8 Odadzts 2 Hody kM ddd mw HJjls
o' O IsmMw dMaBHWY dqL O0dOdZdL O tdmt O;

- LOhdIsdz § d fwjHBatOddIsj dz¢ dz" J ZMmistets
Emss2ydoky CwdmbstekzSyds; BJjLsf OMmdr &3;
tcOMmMmMlsswdzdd Bls s OMmMdets?2 L Bsdgr; 5L otsdwis!
zOo j Mdes 6 5 sBtstclzH 59 Odzed v, O BldEDY ] o Ofc|
BsHdWdEOyd?2 vfuvCu;

- dzj fsHoO ) dgr L Oh dlIlsdz j SGtcOY HJ dzdids  dzO
&ZOH jydzes Ctejfdls! Mw SOCdd3 BBiOL 53, Ylstse
oL sy jdz bisdz! ¢ts i dMf sdz! L so Odaed j 5 d dzfls to &

dd .  dzj BBy  dzO  fffed dzis § O fi) detigles T |, te @
C

C
C

152



- LOMdIsdz | EMmlstets?2 Mise O s H d b gy ® O B Mmw
( Mded B3O Isthw ) Istsdz! €58 M dMf sdz' L tse Oded j d53 d dzf

-9 CsdmistezSC ydqwas BsSHIWJdEOYd?2 vfuvCu dme
Ldzy Sbtedyud MSEdd3 ssS s5d3;

- sh dBCd i ted mMetsteC § BsHdWdSOyd?2 vl v
gmMssydzd S sd3 s OMmMdzesmisd, dBiiSHdizElsy OCAsdz@nrd L driciisiot
oLdByd = hdBCOR fHtod foltodts?2 MBStcS |
(ddmstezSydd) (5 {CMfdzEOsOydd;

-BkzHEIs fteddzvIsT dzd ter Hdzw EmMlstcOdzj dzgd W
ddzd BdzdL tsmis! & € HJlOdRY B BsHIWdESOYyd2 v/t

- BEHdWdSEOYydd OvfcOROIs't® O Ismw sO¢, Ylst
s OmMdzesmis! 3060 qdzd f jtejctcjoO ftwd + &My

-fted ttOLtOBBIS] BsHdWJEOYd2 v fuvCu BB
odBtOYyd?, doj fYwjorhoshdj wHosfkmisdd j

vfuvCu;
-fted @EOERMC ] BsHJWJSOyYyd2 ovfuvCu §teddedd
CGfftcedVIsdztsG s o dzd v dzd
s
U

g

i 4 tetsdzO dzO tsls dzj B ts
f sMmisswdedz" = dBOG dzd Is dz fesdzy 2, {1 dzj ClstetsdzOG C
BsHdW¥WdSEOydd vfu@ B6kzls s dzO N
i Hislso tcON O h d d3d L OC tz'lsléed{] difsiH e fiy 5 e @Ag@ 2
( Cter Isr j COBddz ) ;
yomisd ¢0OBddz tcOLOBOIsT 9 O Isiyw s O¢, Y |
reOdzdy ddzd fOHJdedd O JtemMsdzOdzO dzO0 dzd -
MO ©kjrddyj MSsets tsBMdzzy d o Oded W Bk
OGO MW odzaj Y OMdz =~ L 5dz;
ts dzdzj dzd v tcOBBIs fts5 Isjrddyd ME sikz
vfuvCu BzHIEIs f tod d3j dzj dz' B
odzt d ftcdBtster o Mtstslso jlsMmisea dd
ydd d@sHdwdsoyd?2 vfuvlu;
Ooydd vfuvCu tc O LYds@mBOIs " dzPts s M H C
O fjtehMdOodzO B' &ZO teteOdzd UJ
(ddzmstezC ydg 2) fs 1 CMfdzzols
bodgd dzr LW, Bdes HisSdzy dzts E
9 0f Ismw o 51 dgtisMeqaEAgs| '~ SOC
Cu, O IsO¢YJ dzO9o j MdzesGts (SE
BOW  JdW stedzOyd v, dzj SB - BH
OJ BBO { J te s dzO dzts 3.
3" 1 OL tcOB BBIsC O d MtsL HOdz] J§ o
Qd tcts o QEzdzHRjdaDH o M s s 1 dzj € Ist

s Q deSisdsj@dgdf ) dz' Mlse O A
18 (hjMmMOw wyjtejH').

o]
I

T8
m-loq_.l

(73

Sgo tog § 9
~NG ©°@F O =
B SR P
swj&qq—QIQ&
FOOFRE =gae
gErTINLosg
"OT+ o O0On 1 -
OTgIR=0" 0=
cNowm "o 0ge
of=X=} o,
L)
Ol—&m

3]
Noaos o&ago

ftojH
BsHdWdC
-cOL tcOB
SH dats L dzO y dzts
t OB SISO Is j
ftotsd L o iz Hzlff b
o' f sdzdzj dzO
2010 ¢. B

-

&
O
&

153



s dMtsC dzdlsj tcOlslzter
ANddz2 Sdde 1. ., [ L OWOtets o t . 8., g C
dzd ud MS d4 stcj Btso Ofzdft 2 Clzdagf @ g @i Bls VOalzdz
dZsdzse d yj ME tsc ts 1/dej § Isdcasts tc@diAn § s tdO @ y dz’
Hiz dzOtctsH dats-B j - ddanlg jyfighists 2 CtsdgW jtoj dzyd d
JCIsdietso Odzd] SCtdhmistckzCiyd Etcis ;308 dpsizzm B t
ZHOteMmilse j dzdz" 2 zedzd 93PIeBNdiIsdy s, 2015.
.1 OLtOBEISC O Ctsdzyd f ydd Zdzd W d yd tcts o Odzo
letetslstGOdz,fr]IjlstGIsG) l etsd3d Y BEwrd Al sByd
d &34 dzd [ v, s OdzOM ded ¢ sPPJ o MY 2
EHOtMmlse j dzdz" 2 Is § » deddudl3jfipedd 2 [ . kzdzed o jst©fmizOd
sotsHdIsj dz tcOBBIsT RYJIMS: Adr) £9dz. d d3j
Ohdzd S s8 @452 sdzdzed Isj dzd t.a. [EZLOWO
[ CtelsyWw dg, | . ] OB H Iz dzdzd dz, v.oS. | 5
JHJjo.
.1 OLtOBESISCO  Ctdzyjfydd Zdzd W d yd tctseo Odzc
IsSteslstc OdzMtf stcls O: 1 OC dz¥ yd3lp y Bz dz'ad 1 Bl y J
U d 34 dazd [.u. s OdzO" dzd ¢ sPPJS o MU 2
ZHOtcMmise j dzdz 2 Is | = dzddudljfip@dd 2 [ . =dzd o stz
so SHIdBg EHAS T 1 -1 . 17T Rygzo ) dz. R J UL d d3g
Oh dzd € sHER T MPYLSdzdzd Isj dzd: t . 4. [ kL OW Otets
dz, 1. ¢. [BtesLBe, [.f{. | OBHIEZdddd,

-~ QR H C
ONGAG @ F—

59J13x¢—wUJ>ﬁJx3x¢—N5;meJnE
. ~—
(o
c

%MI—FQ =~ ‘—_e_rmf—l-n =
LORNGAgZ +

(7} ~— N

<

=

g sARC 4. swuviIruovygmuf] [1RR, 3§ ¢6ZR
frmodrrRYS 3
ltejHMjHOLjdz Mmj SYyGdazd y O&HEH EAOLZTOW jLHO®G H
ctlstetsdIsj dz! lse t&f d~ G Bz dz6d&dE)Isdizjde | o d Y

rtdearf?21 38 vl fforotr3ae frmor RS
t Ultd)JICKISI S¢1¢III lrtrlvovesd
o fvd1idsorvof?vd vtovist rfc séfrt3a ml]
. ¢. ¢BtcOd3j dz€ 59
sdBdtms d?2 GiSfI’]lZHOthI’]ISSJdZer Zdzd o j tefd |
1. ] J dgH L dz
1 BoatsmMde dtemM$ d 2 -MtcAseldsjj Soas e dts Zdzd o j e d Is j |
d. ¢. sklskzdise, d. . Sststedzj J ©
tzeytseomMCd?2 ddzHkzMmistcd Odz! flg" f2dzlf@2frfrisCddIs?iz Is
GMkzHOteMmise jdadzr 2 Isj - dzdrj S P tszdzf dzif & @ ¢

¢ dzdzs s O Y@My BOIsted o O Isfw sy ndedyd MEs§ M jdedd
tcj HEMdBOtedo O h jj HBLJseo Odzdj SCStdzdyjmseO® ]t
Bd MY Jujddjd3 Mmdedyj dedw YtetslsdotsHOo dzj dzdV oH Q O3y
HOtcdzd CO. lted 1 Itsd3 tsBiMf jyde Ojlsfmw Ekfmddzj dzdj d

154

)
ts
iz



PHOtedzd €O ftcd ©OBGSYJ B ~tSHJ, dmCdze yjdedj dzj ftetsc
Msstetsdzg” COdRj 6 twWOBBYJES R"BHO, ko jddyd ddjd MS st
FHOLO. lted {1 Istsds MsrteOdzY §j Ismw MisOB d dz! daetsmls f s
tcOBBYJ G nSHO 9 COMj telz nsdzsmistse ts nSH O, t
f dzj 8 3O0Isd yd M Bsets BsdzslsC O.

sdzt yjor j:tigsteHO etsL HEkR O, {1 dzjtecdw MMy Olsts
Yyomkstsls® EZHOtE .

THE THROTTLE PNEUMATIC HAMMER MECHANISM WITH THE
CONTROLLED RESTART -UP CHANNEL IN THE MULTI -CHANNEL
TUBE FOR THE IDLING CHAMBER
D.E. Abramenkov
Siberian Transport University
B. Genden
Novosibirsk State University of Architecture and Canigineering (Sibstrin)
A.A. Kutumov, A.N. Korneev
Rubtsovsk Industrial Institute (branch) of Polzunov Altai State Technical University

Abstract: The paper considers the technical solution for the pneumatic hammer that leads to
the dosing usage of bypassed air between the chambers for the reduction of counter pressure in the
idling chamber during the working stroke of the hammer mechanism. Duastedlution the
strengthening of pulse of air pressure force for the acceleration of hammer during the working
stroke, the exclusion of ngwroductive portion of air flow of the stroke chamber, the increase of
impact velocity, frequency and impact enetgige place. At the same time the stability of exhaust
air flow from the stroke chamber into the idling chamber is maintained, the reliability of thegstart
of the pneumatic hammer is provided.

Keywords: air consumption compressed air energy, impact @ygrimpact
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THE THROTTLE PNEUMATIC HAMMER MECHANISM  WITH THE
BYPASS AND OUTPUT CHANNELS IN THE IDLING CHAMBER TUBE
D.E. Abramenkov
Siberian Transport University
O.dhoen
Novosibirsk State University of Architecture and Civil Engineering (Sibstrin)

A.A. Kutumov,A.N. Korneev
Rubtsovsk Industrial Institute (branch) of Polzunov Altai State Technical University

Abstract: The paper considers the technical solution for the pneumatic hammer, which
includes the strengthening of pulse of air pressure force for the acceleration of hammer during
the idling due to the decrease in local resistance of the bypass channel andotiietlgrger
guantity of air flow from the stroke chamber into the idling chamber. For this the bypass
channel is performed in the form of a groove on the outer surface of the tube, which ensures the
exclusion of air flow from the idling chamber, the iaase of impact velocity, impact frequency
and impact energy due to the increase of the area of the diametricalseobss of the
hammer. All this leads to the additional reduction of the tube and the body weight, while
maintaining the pulse of air prasre force when running, and its reliability.
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INFLUENCE OF THE MODIFIED POROUS FILLERS
ON PROPERTIESASPHALT CONCRETES
V.D.Galdina
The Siberian automobile and highwau academy (SibADI)
Abstracht. Results of research of physicomechanical properties asphalt concretes on the basis
of large porous fillers from heaweramiegraveland a volcanic tufa are stated. It is estaklisthat
at asphalt concretes, prepared with the modified porous fillers, residual porosity, porosity of a
mineral part and water saturation considerably decrease, the optimum maintenance of bitumen goes
down, indicators thermal stability, watemnd frostresistance, crack firmness and stability to ageing
in comparison with asphalt concretes, received on usual porous fillers increase.
Keywords asphalt concrete, heavy cerangcavel, the modified porous fillers,
rubble from a tufa.
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MODELING OF THE WORK OF "BUILDING i SUBGRADE" SYSTEM
AT THE PROCESS OF SOAKING OF THE SUBSIDENCE SOIL.
A.A.Denisenko, I.V.Yerygina

Polzunov Altai State Technical University
Annotation. The aim of work inthe creation of computer models suitable for the "buildling
subgrade" system, which allow to simulate the development of the process of soaking of the
subsidence soil, as in the depth, so in the plan. Computer models were intended for implementation
in the software package LIRSAPR, where the solution of both linear and nonlinear problems was
possible.
Keywords:the loess subsidence soil, soaking of the subsidence soil, the stress

strain state.
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MODELING OF COMPOUNDS ON THE PEGS IN THE PROGRAM
COMPLEX LIRA -SAPR
A.A. Denisenko, MS. Kozhevnikova

Altai State Technical University thdran Polzunov
Abstract.  method for simulation of connection to pegs in the software package, taking into
account the anisotropy of wood.

Keywords:connection to the pegs, anisotropy, nonlinearity
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