OM i

sTO1TXXVE L 47 s ]

N — -
) t R =1-) " oh o’ e
. E . .
e ¢ ~
. n 1
o, i
% & o APOCNABCKWA
‘e 7 o FOCYJJAPCTBEHMbIA
e HayuHbiX McCnenoBaHmA TEXHHUECKMA
» B YHUBEPCHTET

A arEsH
RPROCAABC KM 80

KPACHbIN MASIK

AP a0 .
M KW, C ¥ YHUBEPCHTET

10 @

NE €. Farg'ona
KOZYBAYEV ’ I Politexnika
UNIVERSITY Instituti



[ ddedmlsjtemlsots dzOkSd d o' Mh jaots t
AjHjLOdR dt] cBhMBENQiiisy | daEPL so Ok
EytejyHjdedi o' MmMhjcts GBOL 59 (

cctesmMdzOeaMEC d2 cEtsmMkzHu Otcmlise j dadz 2

R1U[ [ Ut [ B4022m

s j &

[ Olsj o[ j Y HE dzOtesH dats 2

dzO Iz "agts= dzd 4 ME 52 € tsdat §

1214 Slsweigw ¢ BEGEN2AZO06 d

Cdzj Clstetsdedetsy dL H O] §

CtesmdzOo dz!
RLHOIjdz fMlsets ¢l uuU
2022

E ctesmdzOeMSd2 csmkhOwmlse j dzdz22
ISBN 9785-991409858

tcJ (

sjnd



[ $21.86+65.011.56+69.002.5
1 g38.6-44)+(38.65)+32.966
R68
[tecOdzdL Olstster  Ctsdgl jtoj dzydd:
CtetsmdzOe M d2 ¢ ushjEHdftayy ldpS jddRdz Z2dzd o j tefyd Is j |
dMMsydoydy fsHHjeyCd dOkzyde 7 dMmidz s

[lbojlfmise jdedzr | tjHOCIBES :

l.¢. 16tedds, H.I. dz., ftesW., LOs. YOW jHTEE
zj2 d Hbteyd 7 RO ddze [ By s st ¢ @Rk Gis
Glsjrnddy MEsets ldedE{ﬁtGﬁidflSJnlﬁC@OOIdJrR)

R. 8. Uttjddzse, C.Is.dz , Htsyjdzs, LOs. €O
BON d dzr & CmsmmOamcsgs CEMzHOkEEGS B s T

RE6&RT Ut eut [ 63022mB0OIs j to fXViz] j 4 H z dz@ ®d®H dz
Zydetg - dzds ity | 1204 gC swvBtcy . 20 BEMiEOs dz
MdzO o dzto:ts RLUHs LT 332fPI212 . uROM. T Cd Mis j d3. stcj B SO
PC Pentium 1|V, 512 [B [V, Mi crosoft
Reader, H®ROMso "HivhjCDMmIls : 1 dzj C Istetsdedz 2

Il MmetwWded Hjnls 0o dzj dz@ dzOkzyder § dMimdzj W50 Odedw
Bls¢d okLtse [{BMMd2AMEts?2 AjHjteOYdd dtisteOdz a1
sy dese s BBOM ddesflstesj dzdv d ftetsdLoetsHMisea O Mmistetsd
v BOBdC O BrRoObr p®EdHd, o s¥ tedzips e BIOY dfdsw f § dg@muJd
stcOdzmf stelsder =, MbstetsdIlsj dz dg =, HBtesydzr 7 ¢ AR
ftedosHdets?2 Isjnded €d; sjrdesdzsedd d ®BstckzH S Oda
HtetstgssdIlsj dz' d2" = BOLjtedOdzse d dLHJ dzd?2; Qo9 ls

fMistetsdlsj dz Mise j ded d ; BOY Gt mMbtemflss O, 1 CMY OOy
Jj Bdsttc Odzif stelsde” 7, Mmistetsdlsjdz’ dg" A, HBtesRd » d ¢
Htse Oded v .

sdaW j tod dzyd v f tejddafry jOABEN jJSHIEH 0 culstesdlsj dzd dzr |
BO"N ddz" e cqLuvL.

RLHOdzdJ ftej HdzOL dzOyJ dats -B faF dgid®L iz B O &f ts Ie dizf §
O OECY| Hd&v OMfdttOdidstse d MmlskzHjdzstse Isj A dad ud M

[ b;md@&f feeddCks s o OoltEMCB2 t©jHOCY]
[lojlsfise j dzdzsfls! L O Heshlsse jodesiis! Mo j Hj dad 2
o SfkBddCtoOdd = &OljtdOdkO:, dagj Mkls Oslsttk’

[ dded 5Odz dz' j MmdMmilsj d3de’ § Istej Btso Odzd ™
PC PentiumlV, 512 [B U, Mi crosoft
AdobeAcrobat Reader d ) € €b-BOGM, d3" h !

E CtesMdzOoamMSd2 cetsikzHOteMmlse j dzed®22 Isj Anded uj M d2



ltesetc Oasdelyf i yd ded §
Microsoft Office Word, AdobeAcrobat

ltosctOdmdi3detsy B JMYJjujddy Hdzv otsmftetsdL o j Hj dz
Adobe Acrobat Reades, tc O Iz IGgogle Chrome, Yandex

{JHOCESB! §I5.8x.d20) 5 to & dzd dzO

[ Isoffjld® j dzdz@™ L O 1 czjf € lsite ts cedsts i daPL H O dzd

{ Bl j &3 J104[Omizd »
vsde®y) 1 L.
s dzj ClsOydw -RDMH Odzdw 1 CD

CtetsfmdzOe MC d2 GsmizH Otemise j dede" 2 Isj nded yj mSd2
150023, ¢. (CwsmMzOodzr , [ BMisemMéd?2 ft., 88
http://www.ystu.ru

s 5 dzls OXlssjozj W Sdz: 8270 4852) 44



10

11

13

14

HtSH jtoy Odzed j

ydw 1 curftrRC, s{l1uutuvsAt
tfvolt ored ftv1r3m, sutfRrRU[]
{r1i3am R sfffuvroéof?r3m [¢z

1. d | s¢B.dodz" 21, ts ¢
gffvrfzriRrRr 1ot
R ¢arR[J[ULRYL,
R JtLrn.3m..0.0.2 7
S dalz fy Odaed for, [ UR(
s{tRrR1ULO ®[1
MR BOURD M L1 .RBene 13
Odaf 2dzO, ¢. S.s[zdjfsbgdREd
J13am el ot 3m HirrR1r29
Jdykz¢, 1.¢. uwdHEBGEILRYL.
bR [ frvdor Bwm XtR 13611013
e 37
o . tOLLOA o [vUuRLR[OB
[ HR1U[URY[ SR YRLEYE 2 HuU.
[ J U 8BF U A 51
lekmtse, r1..[¢).3uf @Lffndrddqoer ¢ .
esftfeuvrR sos RIJOwUl ¢ARC -]
2(1VRC J4Jdtvuvrdlodrrc 1 [ RrRaAwuS] 57
4 B3 dfvQds o jIj.de@ Bt zr v eul [4 g
YLl ly13m JLt @ AR B, 67
vOted Ut ts,. RRupu[ ([rOfclifajror t ¢4,
teef ] [ LIRI?21U3m uvlitpnmstfdywl I
U1 3M sdfYfpsa 78
ddzi h ¢ B9, 1. ¢. s tstc YO [ds, R FR
Red[ (1 L1dLRC Lyt rRY 1 U9
B tfuftv{4d .81 83
o . rdclpp. z2dj defusf vy
viewuovl s 1ey [
Y[ S RM.fh.Z. Rl 95
I R RIJORGOAWRICE C1
t 4tvrvd R YYrrfwtd

By otsg O INOHMfdd & f r vRU[ [ ? R

R 1d DB Y B 110

fptsa . wtQejtdy 1jfou. s P -
zufuwed frrr11dS

FTVRR 1 Jc 10 ffort 115

4

‘ﬂ,_,..
('3}
T =

©w ® -
St e~ Y- 0O e
—

e~ e e T
Hﬁ-g-,-—’%.u.—'.;u
& x®
O —_—
7}
® <o
c
['J]]
w

S > -

c
S e g e o
[y ) ~ O
& on
O~
L =)

we: —m—9ee- -
>u—r:—"
-
= N~ —

c‘-o—.s_
> e

— — ;H—\g_,g::—'ﬂ—ud—l’N —m T WME—FTe— Ce—-C " -0>~'—*—‘A—-e-‘*—~
. Nolalk )

b /]

—

e — =

— — an

H—\,_\_m-

S— 9o



15
16

17

18

19

20

21

22

23

24

12

25

MmO AT S oY RO g/l RE VOt
vrot o ItrR [1tIsRr 3] OREPE..S.H.0.RL.Z...
. RrR. Y 2 H Q158 R Bt sl VOB PARR-
vof P21 3m P JLtuvrvyRrs [l R R U -
1L YT 3M L0 FR L
gdCydy 2 cuon {13t rR Jraromd

st 1 #f RE4RR R 1 {RIJr106Cc v
1. 6. 40¢, r.d. 1 setstej detfor,r [ REJ -
RGOS RSR L Ud[1RYL3IM RJ (R &1 3N
Ltoffvdf sd{f¥frsur culRICTHO[2]
1.1. vwkhdd, 1.5. odzyjseff 19f.tlsw
VLML RY[HdsSRM [ [Z[/RREJJFOIMOLRY[ SR
df RedRE Uit o1} [tuv1r3m R v my ] f4F
J.R. YEHORtSdSH Jdzfis) [t R o1 06 RY -
IRITRIULALL PERIJLTO At f1ud] ?1.3m.

g¢dcydw 3 cuvrmiffLLRC R [,
Vit drRY ) revl ¢ wuvt [RULS?13M R
fovrtref f1e
C, ULz z thdrHBtsisoA [ B R 1
{1 {Rordtlfpare21 Rt L1 LY

ot = T~ s~ g

T — -
Q. _:U"—-
)

o>
T O

c @z
"Oecg

—_ A
R
HO'U)'_‘

_Jd—l(_,.cgﬁ'—\.N c,.\_'—\m;_

_

- e
~cwcFo~a
coz o o

o+~ o

- e

JCydy 4 colulfouvRrRIRE LI OLL 3T
gt JRur[?2aul [ R [oOzrR1 JHUT
telsj d3j dz€ s, 1. ¢. s tstefdeddsr
R[ #Ruu[[3 0vlItol[r1LRC td
J 1L 8t
toepdulf f4rRc JRrrL4tof )yt
RU L1 OV RC tosdvrald {49

1 1¢r¢Y¢N\ dlulfouvRrRY QAR

dsodzlsach 1. u. ltotsC st § dal !
tdsevl e rfc 10zrU3 106[.5.]

5

—_

=

¢
1
1

H—\§>‘_e_f—r9_‘r—‘
—— g g =
O O

WN—.—J c— - = v
o

ﬁ.-e—

ok

c

125

134

143

156

170

188

197

203

211

218

228

237



Csu

vl 3 m,

gd Sydvw 5
tefdlvwy
rdtdriam

R

o — N~ ™ - [ee] o < © Te} o Lo
N Q & & N N & & ] & & )
@ i M LR MR L o T T2 TS T iR TS fe D
HlmﬁmLW1mu¢Lm®m — %z - ia BTl 08T ek
B.I:“?df..,A..l Wu..). B [Y MRmRrMm.m. mRRernw.]mftmm
H H H : : H : (7,7 : :
8= h.M..@.R H IMI bo) o~ ..I._J...Iu.m.UM : .E.@..larl
T o —_ P -~ = _é“IR"m - o=
A s S 4 &= gy : [:3 : ~ o o oy — : oot
2 A P U.SZW“ .Iam .®.M m.m..la.lamllmRH N T G M
HEL S < =g g 9 : : — _Du — @
= gt X1 L -l - Y : ) P o0 : : : :
Ol g N iT <G ? (T2 1800 e s Pe i L 2 i, M
= H [ < —s o : x : =5 = H
— : 14 e N i i R N . H
. - S o= el I R, i Qs - T
r“r.,AK. x (85— P fOR w158 i = T ~s iH7A
= P B PeRTS o g tEm T s R TN e
Hie} x D g be) : x = M — o Lo _é“uma =
o : g —s IR <A~ 4 C - : —_ P — O o i3 : —
.m..l...unr.l..ll,HR.BJral “m.lr_JQVU.U;_HI[[\I.IG.I“..RSmraS]_“.ZUm.
M i P — O . M - M M -
’ L — 0 e 1E b= @ HEE = DS ' 8 S8
- T T v L8 o 13 Ry : =T G 3T e
i : - R D~ : e :
T T e I R o =< O R M., T
a .Iwmrs..ql,rm.. J.@.mlsT. = e T L eE gy — OM,I.m 3
Cm.l.:l .%UU..M,R - & o M o~ %2 <@o>o e L >
B —<He=sH ..m..uﬁum.inm,m,RR.MJCR¢‘|$HRJII.J_é —— e
[UM. ] CB.% -z ) ,AU_ H.lR.I., — .Iabw ~ i : L —
qIJH.. ]_BRra .JI.Z.[R kd.m.nmu.l:ravlz.. Uraulm.lrrf <} mwwRCth.la
8Ty 80 _ _5—_5— o859 —= 0 HJ.J,G.[ I ipg—es Ta
= M[EB[?&TFS‘HM, s~ _ _T5e~ R T R - L RO S
.mr.,m e E P gD HUBMZI.H.M:JRMH >F - igPoiB e
mrmd N e ,x—~H 8 bl@ﬁllC,JRJY - XeT
S =T D T — gS .WHIISMU¢1S.[[RF:U.JI.JPW —_ VL
D ey —~0 Kio—inS P Mo D—= T D~ =8 O N X
s . o K .D, MO . oA . oD .~ . ND .S K .S 0
Nim~vP = P P PTPES+ - P —82 = ——D > =~ e D~ -
s D L D L . — s . S L D—=S . MDD .= e . eeSe . D

Ol PO+ PO NA O > =B 7= <+ D= P D o &= =D

© N~ [e0] (] o — AN ™ < [To] O -
N N N N (92 (92 ™ [92] ™ [92] ™ 2]



g#d Cydw 1 cuvrftrRC, s{1autuvsARR
YV r3cfvwalt or el ftovr3am, wutfrRU[] ?
rdtdrram R sfffuvréof?213Im [ dzRrRY
vrs 517.925
YRe[ 11 dtr wffvrv Lz 1R Yot ofrut ) s
1ot ol fr1r1v3m R O8RS [ (sult/RIYNORANR B
rfc gvtfrRorf?213m R 1 ftdr13m [dz
fr. 1itOmd@msdEiR. .1 vL0dgyjoe
dbo. V1tsdh hfded. “vdntsdetse
b jazcsteemagDieMmise j dedz" 2 Isj ndesdztse d yg
ddz. 1 .41. zkate O
MY d wOjdese StesHMS 2 cEfizhOteiise j dzdzr 2 Isj A
ddz. 1 .41. zkate O

1l OBl o { tsfdzdzvusihpd] dids tho3gifstsd) dddnte @r tc O
Ctor s | dzEz® @B Is | tc O Sdte o3y wligPdEE O o dzj dzdz’'Isi- Oy
tedyder » S HazjeQdafI ' = o MmMbtesdlsjd .d' " d HBES

sdzs yjorgj MmdiBdac®Ilstste, HjB OO, MilssOIsd yj ¢
how Mmddzo, Ofnddikjlstedmdd §dy¢zgs 0@y sz Isted d

NUMERICAL RELATIONSHIP OF THE SAME PARAMETER S
OF CIRCULAR, DIRECTIONAL AND ASYMMETRIC
OSCILLATIONS FOR CONSTRUCTION AND ROAD MACHINES

M.D. GerasimoV, N.S. Lyubimy*, V.G. Ryazantsey,
A.A. Pol'shin? A.A. Tikhonov

'Belgorod State Technological Universitamed after \G. Shukhov
“Postgraduate student, Belgorod State Technological University
named after \G. Shukhov

In the work, in a popular form, on numerical examples, the features ofithe n
ture of the change in circular, directional and asymmetric vibrations used in constru
tion and road machines are set out and disclosed.

Keywords:vibrator, unbalance, static moment, driving force, asymmetrid-osci
lations, asymmetry coefficient



stckzetsor

d CE@EIA ®dpdez s Ismw  dzf f o tor o dzts
9" dzzy H O h jFR

), B g dzef X oz us®j dzv j Isfw o M
M o' 16Oy J dad § B
0 6 9I- ARG @)
d dzd o
0 6 J- VEF B, @)

GHY T BOMMO HJjBORZOAMO, ¢€¢;

Fifpdsi h jdedi Yd delste® &OMMr HJjBOXZOAEMO s
1-TCo0OHEOI o jddydd bkcecdhsstl Metttshisd
OilsjCkhjj otej dgw, M.

( Mdzd fteddv s’ GEOOMdar Q" 5 0 OO ) Mk
dzdw yjdstcO BOMMr &ls mipyl daf c @ ¢ drs®dE ¥ dzff) ¢ ¢
1- opT F(M=3000 B/ &3ddz) , Ists GtwOWPE- dL B
HOs h j2 fddrYeazmtgds dmHjds! o G)if shd dez ipsdH

BbiHy¥aawwan cuna, F=2 kH
250 ¢
x
L 2,00 —1
3 150 \; /‘
g N e
3 N, y. -2
S 1,00
=z \ /
% 050 N
—A—5
£ 000 \\ /
= S p —
100 N 7
£-150 N /
=
ot
E-z,oo
&-250
o - N O ¥ O © N~ 0 ® O = N 0 T w0 O ~ 0 O O
Q2 0 @ 9 Q@ 9 @ @ Q@ 9 T T T T T © © = © =T o
& 6 & 6 & & & & 8 & 6 8 08 068 o 8 o 8 9
© 0O © 0O O 0O 0O ©O O O 0O 0O 0O 0O 0O o 0o O o o o
W3meHeHwe BpeMeHW B Npeaenax oqHoro nepuwoja KonebaHui, t, cex

tdm. 1. lwsjcydy o' dWFE.Q%" 220 M) dO t

[ SHEdz Oy dzad®H dizsH ¥ s @ j dzif sy @ " j 2 fd
fsdzsy dlsj dz' desds d Glsted yOlsj dz' desds dzOff e O 9
L Istsds Mislsdetsh jdadj dBsHEZdzj 2 MsilsOolskzy s h d A
tedyOlj dz desdy dzOf tcOo dzj dedd tsyj dzdo Ggj-d3 € ts4
dz" d3 J Hddzd yj . 5

o O _PwX o
$0s § phog

8



1 Of @) dzdz’ j| S HWPS Odpde@g dezsJtelzs smvw  w
pdBEOBLO®R] f Cwkesor 3 § B dzjfselsdsdodsdy,
sy dzr | Mbsttesdy .

1dd&zduddzO o dzlzy HO® M YV o filpy gzis f¥(ls Hilpz3ts
QHeo kA ojdzdudd or dzgey H OB M j 2 Mddz COYHB
ZOo fstej Uz HEke Hkck. 1 jddyddd nkdadbko
s r sy HOj v o datsdz :

O -3FI-ANG -FI- AN ¢IB-3F - Al168
vt jMmlis!

O ¢d-3FI- A6 3)
O -3 IP- DEI0 a-F - DEI 1
0O T

dtstslse jlsfmlsoakzs ndj ctOWHSCd ftedojHjdr dzO

Boivyxpaawuwas cuna, F=2 kH

250
T 200 ey L 1
=
3150 ™ 7~
E

N ' -2
AL = \ / e
& 050 - \1\ Vi -
N

2 000 = + + T ——5
i 3assasss; ..
£ -
3-100 \\““ = L
£-150 ,/
=
200 |
]
£-250

tdm. 2. lwesjcydw o' dWF.Q%20jF, =ddr2 .do oM

vOCdd BBLOL bId, odiddgdjuly dizlz o r dalz spsH O h j
sy dlsjd desds  GlstedyOlsj dz' desd3s dzOf teOo dzj
st W dydj dels DMk sted d

ltej B jfsots dzOf tOo dzj dzgdz’ & € 5@z B Odzq
f 0o dzj dz0 dzj  ds®) 15 gz ) Bzlx § FiAME® BtaAidiiAn | d 0 O s iyw
Csdmlsele ydd &ON ddz .

s djHBMsOCOHR dOftcOo dzj dzdzr ° S tsdzj B O
Cid BOdz dzOw o j dzd yd dz@ i3y 1 ez s m GiZOS B o i g oz
0¢ o Mbsttdlz o' f tsdzdzj dedw §tsdzj L dzts?2 OB
Sdsik et JHs 6. Of & 6! "oj jdedd) ek dezlz y H O h j 2
ddzr fted deOf Qo dzj dedzr = S tsdzj B Oded Wjn- § oS¢

9

iy

5)

11



me ¢ j2fseadv dzj ktd $t dO wOBdsYkY f
dz’ Mlsakw o fHtesckbdotf sz dsd dOf tcOs
B4 stcqmdej p Odzd W daglplzsls  ofnjlzodgids¥ dzlz o

HOs h j2 fddr, k Ctbtstets?2 o j dzd yd dz® - iytsfiyls ¢
ftodzdzj dzdj citsdzjL dzs? twOBSISr &, MEhd-Mise j d
yddzz MmtsMmlsOo dzw s h j 2, dzOtftGOadZszdzls? 9 1 tot
or ff sdzdzj dzd § (_;ntsdztsfnlstsc{ts AsHOE, Is. j.

§Osl ¢Os (4)
fod LW Qe der dL o] Fhaalz2) 65CT B
dd&B3 oHoets)] ojdzduydddlz MtsMmisOo dzwe-h j 2 ¢
O tc 0o dzj ded dd chrflstatffis @R WrdkH © &

BbiHyxpnatowas cuna, F=2 kH
2,50

I
¥ 2,00 ——1
a
£ 150 AN / -2
’: —y \ , o—1
e 1,00
Qe D5 [ \ / —a—5
[ 5 9
£ 000 S D\ ¥ S A, ¥
o S % S % ——Cym
050 AN Ny AN
s 0
5-1,00
2 r—o—1
O _
L] 1150 o o [} w © -] (=2} — o~ s w ~ 0 o — (2] < w0 ~ =2} o

o o o o o o O = = T = = - &N &N &N o4 &N o 0

O © O © O © O O O ©O O O O O O O O o o o o

o o o o o o o o o o o o o o o o o o o o o

Usmenerne BpeMeHW B npefenax ogHoro nepuoga KOHEGRHMM t cel

tdm. 3. lwtsjeydw o' edgyHOE" j2 Mdd
(Fmax—ZOlen: T 1.0 Ql)

odzj dzd j OfMdd3j stedd o' dzgzy HO® M P fnd dz
wh o Hj2fseadv oHGd dzj CElsSiEs?
Bsdzd Ui MSdR Ctdzj B Oded 2 :

O ai] -AiI16G-60 ai] -AT116-0, (5

CHY phScad MpEdmessise jIsise j dzdzs ®OMMO w
otsets  oltttc i ortgdgiOiptstslOy j Isfise j dedsts 1+ €
fdlsjls yjdeste® Ikwyjfmisd HjBOEZOEMO 1§ jtots
¢ mhod] - T plptc OHi/Mistsise j IsMise j dzdets ko dztder j  fi)
dzr n 90z fjtcossets d oltstesets 9 dBEOLO

10



] ®iLkd O] §sdkzyO0jd &GOCHdBEOd dats,
fodztsy dlsj dz' detsds 2O @E QoS dzd d ,0 WO otisgls d o 5
dzsds dz0f 6Oo dzjplfd . UtSEHO Cwi WWdyd- dzs C
Ry HOs M j2 Mmddr MmMssOs dvjls
- O g .
? 08 som ™
Clsts L dOYoj s, Ylsts o jdzduyddzO o' dzlz) HC
Msstetsdzz ©BtOB OIS 98 O BsPYMicPaidy j I te2z,dds OF
ots oMmjokhfddj Hifdez yoOv e, O o Mbtsttdkz ¢sd
BOhMJidd, 0 €1, Is.j. 9o H9 0O wbizPddsaizdr j .
CteL Sk d0 StdhbtkzClsdods j < dzj 3j dgsT RO
Cefmlsy BOMNdder ftod HftesjCsdiotso Oded d .

Il otHdMd BB btedyder § SdzjBOdzdY o dBtC
MstesdlIlsjdz2 dz" = d Htstosy dz = dB3OLed R L, ts dz
fded L d Is RZOGtekzL € dz0 € tsdzfyls to L tisteftmydaz'jn !
®ROh ddz fted MRtOdsf dedd OB Y 2 o jjdzd ud dz
dzy dzgdzs? Hebs e sME ZOMMO GO ddz d d MY tsdz
CtodemlstczS ydwrn. 1 jtejotH odBteOYdtdizatse s
Bjbtedydy | Ctdzj BOddY dBsy jls thEzh jdrss dw ks
hdds, IOC d dz© MlsOHdd dr HtojHOOtedlsj dz' de

Rffdzj HiBo @dadzilzj dats L O Mujls z@BE Rdets asts o
2211221 5 Isjdsj clerhjdedj WWjCldo datsi
HjlOdzj 2 fMistetsdlsjd d 7 BONddz dL SBf L
ftoddz dagj ded v bsfsdsecduyd M2 sflsdddL Oydd

gl Re[s [JRuUurtoOuULL 3

1. o dzdh j deS szt jdzd j StdzjBOdzd?2 2jdfmsflshBY fd
URSS, 2009. 320 c.

2. ¢MisOn joa jldzdgdzj 2 dg" § Wweodzjded¥w d MmlsOBddzdL Oydy
Ed stcOLokStsor & Isj ndetddets sq U @f§lgf@h jfad flsy .BO.E
[ . #jdy dfdo Gne . ¢ Jjidm(saj@jdkj sjstedd S tdjes Odd?
B 7 Odzd GO ot to medzzj 3 Q@B dagigiste | OBLBE .M2-00 9 .

164.

3. 10BOdz | fBteOydsddy § BOMNddr d ftetiyj i
l.¢OkkOdz, R.R[.1' IHnNO2h S5O, 1977. 255

11



4. ] chtsqu’cf 9 IkindzdCi/{lsetf @y 151 dzdulizts &4lj.@ 6] dss.tc
ydsdedz' j ftesyj mifsn de jdg@h dldz’ §f.L ] JoQhdeHdptsifyis tets j
1981. 509 M.

5.1 02 MmB jétcc 1 fetsB dzj d3" HddzOd3d ¢ d, ftesydesmisd Is
9dBtOYydBdzdzr Rz tcthF BtO®B SIsC d d3d dzj @z lsgtscds. i
dzO S B 1999.

6. 1 jweOMmd Btwg sfejisdud MCdd dmMmdzj Hise Odzd ™ - f tsdzlz Yy
dzzy H O M j 2 Mddz o d/§ te 1] tecudnaHdSsids) | dif JERdA A" Kjz-0

HOMJ dels Odz' dg" j ACnifnddz,jy H3tsdo 4T BAT6Y .

7. Gerasimov M.D Methods for generating asymmetric oscillations in vibratien d

vices/ M.D. Gerasimov, V.G. Ryazantsev, Z.M. Kostdévecture Notes in Civil B-
gineering.2021

8. (OMyjlds] tetMmdss Odd] {-akdEOdzizxd s df BIEETE
sOdzj 2 fted t]’tslsq’L osHMmise j Wk.dak.ydsdaOdzzd®? ~ §
dz! b d dg, o. ¢. vdntsdztse, . 1. yibepigd&itse, L
ydwjtetse, ¢.0L oBd@didss dRridpzjtddiOerz iR  tod dztsy §
22. 7 -2ADOI: #0.1448%b.2022.05.

JOMmMd BB OIS[RUS7 4 0 2 8RR mfifss 6 Jj dzj s teso Odzd v o
J eydsdadz' = OMd d3d34 Is te d y dig Brs telzts ds jo EOQ@AEG 2 o tgf B HotOT
d(df z H201.20214 ¥ dz. . = 2

12



v $50.34
Lo d
b f

g B4

1 frudr v RrRUJt
lJuvdusrturfam )

R B

[( R{1138
{d HUR Cgsw
gl ftur

{. sy dy o, dzfo.dr j19.6 HE &dzZOj o

AN BeeMS 2 fsdzdilsj mded ud MG d2 ddzmlisc

RL dztsy j dz o tetsfr dL zud dzepy € g eieistsmBS 2 ¢
hgafmw, ofLo jHY dzdgr 7 d 1 CMYf dzzObdtelzy g'jnr L H O
BOdzd?2 ctokzdzsO M ¢fsBsh! s Octej 0O, smdzse Od
IOl w MmMemistsdls dL sty i oL Odddets HBY tsdzdgw & n
yomisd dL iztspidatsry tPhktsdsd] tdshisd { PeO®®RBI BBO
EHOtdzs?2 9o ts5dzdz d cOLBHdEZOBd U MiBets s 0O
oretste® SCtsdzyd fydd mdmlsj d3r HilstsdzOyd tsdedets
ttjekdzdetse € d 9" ABBH O A fOOR) stetso ttOBBYJ G
sBteOL 59 Oded W H J Is 5 dzOayty draigdzts 2 v o itz 2ftplpisiB dgj dzls s d3¢
fd dztso 56 5 oaBLHj2MIsodw d 9" LMo Q@8N j2 C sdzj
Mstslse j Is ilslonj Qs e 5 S sdeflstezC ydwv dzd. I s oot
ftoddeydy w©OBTSIST CGOLBHJ@OBOIUY HS BOE tc OB B 5 O Qebz
HilssdOyddadzs? Istkeised dbH @tgdatsXs dztndsddzs o € d
Hi ssdzOydtsdedzz s o SrRizdzs o iste | b e BEOHDHIsd tcj HMisOo
sfdeser ftoso jHjddy 1 CMfjteddi dlsO. 1 tedo jHj dzC
sztodz R teldSdfjfdelstso . 1 tojHA&ZOGCO ] i3 2 |BjlstsH L dzOyd
ot d3j dzd dulgCm Qstgjjr disB fdzj Hise Odzdj L HOdzd 2.

szt yjorj Mmaztea@m odz j eoftsdzder, M 2Mmdsdud ME c
Gtz dzs O, HJlstsdzOay,d selz@ & H jOsticdi@d ts dedzfn 2318 fglg ez to C
Cfls! H OpEfelzy j dzd2, StdhstkzSydd L wWodsd?2,
Mistster , Isjdzt sHOIYdS d

GAS DETONATION METHOD FOR MONITORING
THE SEISMIC RESISTANCE OF OPERATED BUILDINGS
AND STRUCTURES

R.Zh. Tojiev, E.M. Yunusaliev, I.N. Abdullayev
Fergan&olytechnidnstitute

The issues of studying the seismic resistance of designed, under construction,
erected and operated buildings and structures by causing ground vibrations using an
aggregate based on the principles of gas dynamics are presented. The article consists
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of three mutually complementary parts. The first part describes the basic laws of the
detonation process, the parameters of the shock wave and tuymgasic flow, which
served as the basis for choosing the concept of a detoradjmable mixture system
andthe principles of adjusting the output parameters of the workflow necessary for the
formation of a detonation (shock) wave, v
vibrations of the ground, the base and, accordingly, the building with his designs. The
second part presents the principle of operation of thedyasmic unit, as well as the
developed scheme of the detonation tube and shock wave with a general view of the
installation causing the detonation wave energy. And in the third part, the basies of
experiment are briefly presented. A brief methodology for conducting field experiments
is given. The proposed method significantly reduces the time spent on techniaal inspe
tion of buildings.

Keywords:explosions, blast waves, seismic waves, groubdtdns, detoa-
tion unit, gas detonation generator, seismic resistance of buildings and structures,
building structures, seismic senspstrain gauges, strain gauges
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STRESS CONCENTRATION IN BUTT WELDED JOINTS
UNDER BENDING
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Engineeringdependences for calculation of theoretical stress concentration
factor in butt welded joints under bending have been considered. The considered d
pendences have been compared with the results of calculation of similar joints by the
finite element method’he dependences determining most precisely theoretical stress
concentration factor in a given range of variation of geometrical parameters have been
established.
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THE EXPERIENCE OF CREATING A SPEED LIMITER

AS AN ILLUSTRATI ON OF THE PROCESS OF IMPORT

SUBSTITUTION OF EQUIPMENT IN THE ELEVATOR
INDUSTRY

$.Y. Prusov, D.A. Maksimov?

! LLC "Lifting and transport mechanisms"
’LLC "Lifting and transport machines"

An upgraded design and operating principle of a-tmayy speed limiter for use
on elevators with nominal speeds from 1 to 2 m/s is presented. The experience of
designing, creating and testing is described. The method of operational control of
parameters reglated by state standards is described. A critical analysis of the
technological capabilities associated with the production of a speed limiter model is
given. The conclusions focus on the need to systematize and generalize the experience
gained, as well athe accumulation of statistical data.
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ON BIFURCATIONS OF CLOSED ORBITS OF PLANAR
HAMILTONIAN SYSTEMS

V.1. Tarichko !, .A. Lagerev?

'Bryansk automobile plant JSC
“Bryansk |.G. Petrovsky State University

The paper discusses the main results of research in the field of crdagitad
counterparts of mobile transport and reloading rope complexes based on complex
mathematical models for the study of work processes. The results of modelingkthe wor
ing processes of a mobile transport and transshipment rope complex based en multi
axe chassis of increased cressuntry ability and load capacity are presented. This
research was awarded by Russi-20007/®ci enti fi

Keywords:rope transport, mobile cable car, mobile transport and reloading
rope complex, worRrocessesjynamics, mathematical modeling

78



&
=

f4Jte JSISLQC{ CokzLtseo d fOMMOBdicse
ftejfwismlsadw, O IsO¢Y] o IstelzH datst
a3 q’ G ez dzls O 3 , hdetsS 54 cOMmf tots
tofsts oo jofgffdarjn MIsOydtsdzOtedzr = ©©dzO s dz

§ 8

S -
me§L-

s
s
Ot Odzs Ok ©OLodlsdw HOdzdescrs- IstsOd
OMMOy dqieMC dn ktOdhf stelsdr & fdMmisj
B
q

OP e
PoZFORE

X 110,

d Bddz! d 7 BOdzOIlsde" = HEtstetse |
5B I dzgOW  C OdzOIs dzOY H fpls@asdz'Oj I [ fg
e stelsdzzs  MdMmisj iz, 9 WYHtj] Cf

Wdpte j GtelzL syder 2 COdeOlsder 2 Cosd3f ez €M (
OQodzw jIs ftsBB?2 dzaj Mitsdzr €5 s ddz! dz' = 3
SttkHtso Odzedj HAw f jdesa C (loiiglzz Spo Hdw
sdzyj o " B39 MlsOdzyd W d3dzj iz "dpRls W G BOlds V& 5 0
JHoadeOjsmMw CctlkzL 5L OR o Olsdz’ 2 tstez-Odz 5
cd, CtozL so OW CEtdgHtsdzO ddzd ¢ OfMMOY dte
ss BroOsls ftwodosmadazdsdd gPFtclf tcOo d dzt
BwBiMOsIsmw dgOlsw y dzg' j,3zMistes2 Mlso © ¢ OdzOls

Frrosogasn TIFOE @
OQC++~F O @S
13O
“—

'_"'.5"8

TIpHBOAHAA KOHILCRAS
cTanuus A

Harsgaas KoHIEBas
cradnus B

tdf. 1. unjko s dl ez stQdEf s6ls dats
COkOdsets ¢ sl dj S ho:
1iCsdzyj o OV Tipsadagdazdz 22 S idEQe@E® dedff tsdry Is S1ts ;
Ailsw cazg Bz g2 1ScAuizQldsL OF o Ols dzr 2( heddan@ide 2 cctdddaL
@O fsHo jMCj, ckLBoOVW CEodHBEO ddd {C

] ©O0BBl] OMNBOsEtds O%IsMw tjLzd IsC

Hots2dzd C O [fulss dzO BOLJ Ctdifdz € fipdes? d3
dzv s h@BBH j dzdtetso Ols! twOBBYdd Htesyd M [ v}
sdud MSOw dBsHjd (tdm. 2) omMsttyg-dd 0
HO [4, 5] d fsLesdvjls tyjddls! oL Oddzdst

79



j f3: Bitcttdsets Shdses Oddv, cB-OL 597
dB3r EZitwOodzjddw d odzjhdzj 2 MiejH

<+ OCHOBHOIf BAPHAHT KOHCTPYKIIHH
<+ BO3MOXHBII BAPHAHT KOHCTPYKIMH |

<+ CBs3b HE yUHTBIBACTCS

Mojiesib CHCTEMBI YIPABICHHS

Mozesb okpysKatowiei cpe/b

tdm. 2. wbttkSkktedzOw M j B0 ©OL OB IO
BOI j BOdaggMEdER [ vl ss

stsif dzj ¢ MdzOv KOlj BOdyYj S OV &EsHj d

oSk dasfls! BOlj BOdyUjMSdn dtsHjdzj2(§sH
dimmdzi Hiz] B ONGEOE H KO ddzOY d&tsH j dz W-to] HMls
Wit dgydOdz! do@ » EZwOodzj dzd?2 Hodyj dzdw {4 dzj
MowLOdZ &BiyHE MBB2 YjtejL BBIEHIE- OtcOC
OdujmMSdns d HIWWjtejdydod d' » ktOs dzj dzq

[ dzv @O ddstss Ctif sdetsoa Cd ¢ vdzCtej Isc
di o MmMtsmMisOe Sl dzj SMdats?2 BsHj dzd, Bsa
JIsOdzt dz" | dMmfpdzi Hso OdzgdwY Y tetso SHWIsmw H dzw
H) GHMSfttd)lsds?2 J SHdksS 0dOlsds2 fdh

d
W dzBjdjs s esfMlsts?2, Ykt fsorhOjl joj- LW
52 §jwOdodss? tBMisOdatss S (.
s OdzOl &zOvw Mdflsj BO sHj dzdek j lshwvd-e o dH
oBHdBE?2 o Hodyjdzdj COdzOIsdz ofsd M S do OB,
sls HddZOBdSd ftodo sHP. N ddg" odgsHisjfivrd tisee jO dif &

80



MOdd™" COdOO (MdddjlstedydzOw slsdzsiflsj d c
Lsoats?2 MlsOdeydd f Btsdzj j dedL € ddgdtc O fiptfstsiziztisg,
ojlod COZOLO o CwdtE)ldsd MEzu0j L

10LBeatsj hMOofmimd Ml @R jfisfiye ) HslsBsUJ
5Bl jHJdzj dedmn Gz fe@Isdso dz2" B3 MmowL wdsd- (st
sj dz dzts B dzj | ffr]isQISQ 3§ MisC sMis: &j -h O
BB3j dels Oz fdfmlsj dr vsOCdd3 MJ BBEOL A dBH
 [irodduinton yomk! feEsEjadEninkss
Isj B3s?2 MtsMmtej HislstsYj dzdz” = e3Qfifgfi, o f iPts jove-latz jdgtgc:
LW dsd. l dzdwdedj HodeOljdzvw BOLBoBEts h Off
nOtcOCIsjtedMmMisdS 2. J]dHtO8s dzd yj M¢ Ow j yOMmls:

mls

Y

fiy
)
%

Is

dzdtelzj sfmv  Mmd J Bts2  H ¢ iBicOw Mdpid @ de! Wzitedd o diz]
L" 90 hdas LdOyjded¥w HOodzjdzgd?2 d tc@R- SHIBGE
fdmlsj & .

riWostedidtelzj dssy sfsteds] tMhdse O0dzdy  dst
Wstedzdtoz j 3O Mtej H O, sfdmr s O] GZO®- toj 5C
jtoso desflsd G stedasdzj Wdsd jj tos HasHJsYmisfo v o
j ssHsd® MisOlsdmisdui MSdr My lsOdzed 2 .

tdhdddj Mmdmlsj 3" EteOodzj dzd?2, BIdMmr ocC
JB, ULosdwjl fftcjHjddls: dr thdas
r.tSHq’dz.f Hdzv d dz) Jory tzdpt2lz" § s s PHE SO d X
O [fuvlss, GGt ddt fttd ttOL LOB-SISC ]
ttso Odzd d, dtsHjteddL Oydd. 10f§fteddijts,
JHBS9 Odzdw dzZOlsvwy jdzdw COdzOISO 9o L Od (!
S -

Q—.Q—. Q—.

cFHaso

—o-cgs QT
p= T

Is
B
dz
|
dz,
s

70

1
T,.xH
// '2?;.&—
—

50 — —

\\

’_\ —_

\

40 . —

30 \

20
0 20 40 60 80 100 120 140 160 =z m 200

tdMr IPCLOBRBEO dzOWw ) j dzdW C OdzOIsO [ vl s

fted moLmquur” e dzg6: dz0¢ dzts dzO s te O ) fy
1-4g=5%2-a9=10° 3- a4=30F

388 -ctekL  §j
----- -GtelkzL f4§

toj i3j N OjIsfrpw dfjtef tafpfteCis2j dBd@L 5o 52
j B3jhOjlsmw 5 d&OftOodzj dzds ¢

81



vOCddi3 SBtOLEA, © ntsHy dMmMmdzj Hise Oded W
-M¥ stz dzd s 9 O dz' sBhdj fteddydfr ¥t
ddzlsj ¢ thftGlsaOdzdstQ t]’tstr]q’fr]Ist3f o MtfilsOo j
dzdtctseo Odzd § ¢ susHsddds 29 § Gotsdftfindj € Mdesdz g+ Od Bis
®Bd L dOYo" did fsHmdhlsj BORd, rOLAL-IsjtdlL

fMls' 8 BKOId = MowL j2 &jxHE §sHmdmls
- JHdd m BibbBHbdEEcdYIMids fR-dyd?
dd¢ d Coifdjhdoy KBokj BOdsRi M ey,
b sMmdztso Colststets? dzj 3y dIs Eujls S oL 0 d
WedeS ydosdzOdzt dz = f sHMdMisjd3 dzO® fteslsj €
d tewH yOflsder = ®BOIj BOIsdyj MSdr dsHJ dzj
-tcOLtcOBtslsOdz Sl dzj € KOs BOIsd yi M
tOMMdBBOtcd o Ols! das Us@sjfjfigises jO dati® 2y s dzts @
ftoesjCIsdtcso Odzdw, hsHj dzdtetse Odzed W tot®B s5ydn
fomdzsmisd d + Stsdesdzd ydetsfmisd + Sy dzzi®Oydd
dzr » ctkzLrwseor s d fOMMOYdtemMSdn [ s .

gl Rufs JRULLOUULL Z

1] Ocjteiptf lvd BOftcdzp § Isdtotseo Odzdj dzd dzed?2 € OdzOls dzts
Mddz dzs kB OdzedL Jtetse Odzdets? GstesHMES2 fejHT  /
sdv [BMitseamMitets dfmizHnOteMmilse j dadetsets  Isj ndad Uy
vl1. ~ 165. . 57
2] O jtejbOtRd @dzs’ CtdiftsdsoCd Gmdseo dscets Isjn dats
BOL o A hOfr]fr]q’ s ZicdecLzistQdem¥ s€ ©da®Isdz” = €
MtcOo dzdlsj dz dz" 2 OdzOdzd L / R. ¢. [ Ocj ]9, ¢ . |
sjrdedud MSCd2 o Misdzed ¢ micdy defififdte ) e fitdshiy s s fiflde2j1dz
3. O jtjlotc jpH alOtedls j dz' dzOW C 3 Scztse § O tspdzts o dats
Hiso Odzd W MOMBSRAtSH 2 KO ddz dBiseddz dzsD- ¢ OdzO|
ddL sz EMlsOdtso Sd d WdSMoOydd Stdyjok?2 it
1 Okzdagtss dzed yg MEd2 o jMmlsdeds 1 tew dzMEse s EB8MizH Ok
- 4. w-347.336
45 0tedysSts 1. RrR. s sdddzdSuin ddo.v] . BOIsj BOId yj S OW
Is tc O dzf) f-tfsjotisjdaste Z L s desG s C OO dgscé s € sk dzj € O
1oz¢m§gmqq2 9 jMmisdzd ¢ 1 tov dzMSsets ctsmkzH Otcflse
4. w-532523
5/ 0cjtejpdaOdd i MS OW dz0c-tpk saf feliztei s 5t © tc BAEO ]
Mo OGS d bzt sHIES Umq HodX jdedd - ctelzl
St Odzi tstelscats j 3u jdls. 72011 .
6.] Ocjtejo ¢. 1., [ Ocjftefjto] Hry. dhj. dzd ju CAdfudiafs? | dz@Rls
ktso ftod +SCMifdkzOOYdd -fihses dds mz &y ds 5 6 et de@sls
fdzg Sse / .1 . [Ocjtejo, R.OIsjR@EFULBOSd2 ] 0}
dzd ¢ 1 oW deM € 56 5 tAipkdioQjtadishlsRjdias 2121022 .

82



Csewl (tRI[CLUO[ 2131 Ruw[ [ J]1O1LRC
LIt rRYfruvof 2 v 4L R Jrtuorsdf 20 L1
tdovft1rd1d sr 4 dfYRBURU[] C
[ . $dzjh Clsofp.steyOR d dej Isj ted dzO

edBdEMS d?2 ¢&hHes Bt igsdedstas 2
bddojttmdlsils (uwdBdrr) e

tslsterszf tejLbEd IsOIsT 1 SO j ted o3
SHjdzj?2 CcttedL sdzZsOdztcezse s 0
sjdvw. 1tjHMmlsOo dzj dzr jtej L k& dz
WiR sk des figig de cf JIsOIsj dzj 2 s
des sk O] d dzs? ME Bt
52 OB BBIsT Gsted L sdzlsO dz' dzts G
sdisj dzv d t§dhodddm@ipdzsse g
odzdwdzdV EZedzsets?2 MEtstesMmisd setcOh jd
ddzv 20 ftetsdLoeotsHdIsj dzt detsfpls! d L Olst
J Stttej dzv ydodzdzse s OdzOdzdL © Ots § L kz dz!
J
w

LS IR, IS (<
&

lStStGdZtSG‘tS

tod d3gj dzls Gz ezts L fstsy s tsy H f dzls j dzmd W d €
Mdzj essydMmisdzr = ©WOBBI ftod dMY sdz
tslssedises Mdyj cssydmisdlsj dzv .

szt yjor j s ®@: 2 MmMdzj etssydmilsdlsj dz' , 9 j tol
CstedL sdzlsOdzr dz" 2 fdlsOjdz, ¢ tsdB3Bz O dzOWw GO

EXPERIMENTAL STUDIES OF THE HORIZONTAL
AND VERTICAL FEEDERS OF A ROTARY SNOWBLOWER

D.S.Aleshkov,P.A. Korchagin, I.A. Teterina
Siberian State Automobile and Highway UnivergiBjbADI),

The paper presents the results of experimental studies op#ration of phyis
cal models of horizontal and vertical feeders of a rotary snowplow. The results of direct
and indirect observations of changes in the specific energy efficiency of feeders from
the angular speed of rotation of the cutter and its forwgrdesl are presented. The
boundaries of the areas of stable operation of the horizontal and vertical feeders of the
rotary snowplow are determined and the conditions for their stable operationeare d
scribed. The tendencies of the influence of the angulaedp# rotation of the cutter
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and the translational speed of the feeder on the productivity and expended plower, o
tained in the process of correlation analysis of the results of experimental studies, are
described. The possibility of intensifying the prece$ carrying out snow removal
operations using a vertical feeder of a rotary snow blower has been experimentally
confirmed.

Keywords:snow blower, vertical feeder, horizontal feeder, communal machine
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IMPROVING THE TRACTI ON QUALITIES OF A WHEELED
TRACTOR OF TRANSPORT AND TECHNOLOGICAL
MACHINES

V.A. Zhulai, V.L. Tyunin, D.N. Degtev,A.N. Shchienko
Voronezh State Technical University

This article discusses the issue of improving the traction qualities of wheeled
tractors of transport and technological machines by using additional driving wheels of
smaller diameter. The result of experimental traction tests of th&0K tractor with
additional driving wheels installed is given. The expediency of these chanbewiis.s

Keywords:traction qualities, driving wheels, transport and technological m
chines
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MINIMIZATION OF ENERGY CONSUMPTION FOR SOIL
AND ROCK DESTRUCTION WHEN DRILLING WELLS

M.F. Zakirov, V.P. Baranchik

Kalashnikov Izhevsk State Technical University

An energy model of cutting soil and rock during well drilling is proposed,
which allows minimizing the energy intensity of pihecess. It is proposed to determine
the rotation frequency of the bit by the length of the crack that occurs during the brittle
destruction of materials.

Keywords:energy model, soil, rock, destruction, cutting, tensile stress, crack
length, bit rdation frequency, well drilling
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PNEUMATIC MIXER AND BASICS OF THE TECHNIQUE
ITS CALCULATION

0O.M. Shemetova Y.M. Fadin
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An improved pneumatic mixer for mixing dry building mixes is considered,
the design ofwhich provides intensive mixing of materials and an increase in the
degree of the finished producthe fundamentals of the method for calculating a

pneumatic mixer allow you to competently approach the selection of a pneumatic
mixer for use in industry.

Keywords: pneumatic mixer, mixing, building mixtures, mixer, improvement,
dry building mixtures, laboratory research
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N.N. Trushin, V.Y. Antsev, A.V. Plyasov
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Principle schematic solutionfor hydromechanical transmissions containing
hydrodynamic torque converter, gears and control devices, designed for application in
selfpropelled transport and technological machines, have been developed. The deve
oped hydremechanical transmissions prajs are characterized by compact arraag
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The designed hydrmechanical transmissiortsased on serial torque converters and
hydraulic equipment. The main field of application of the inventions is kfting
transporting and roaebuilding machines, wheel and tracked common and spedial pu
poses machinery, railway locomotives and other simil&aicles. Patents confirm the
novelty and originality of technical solutions.

Keywords: transmission, hydrodynamic torque convertbgdro-mechanical
trangmission, schematic solution
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Volvo CE | L220F qudeZdzJ Bl osowj | — 10%
1 sMmdzj His9 Olgu 20§ t6
Volvo CE |LXO01 Bt H ¢ s dzr j dzfy 35%
& di izbigcg&&
1 sfMmdzj His9 Ol daj il
JohnDeere | 644K GqdBtedH 5t dBEL 4 25%
tej L dMmists
f dz L1 ézls gatf
1 s J Ht59 Ol dzj teG
JohnDeere | 944K G Bt H 55t B L d 14%
tejLdMmlsts
fdz Ll ézls Eff;i
. 1 s J Ht59 Ol dzj tcG
Caterpillar |988K XE GqBWGJH 56t BsL A 22,%%
tcj L dMmists
. . ] sdzj Hise Olge 2] te
Hitachi ZW220HYB-5B GCdB g H C s dgn j dzf 26%
. 1 Otc Odzdzj dz! .
Doosan DL Hybrid cdBiedH 1 OlsOtgj w dz. H
1 sfMmdzj His9 Ol .
XCMG XC9350 CqBW&dH 1 OlsOtgj w 20%
. 1 Ot Odzdzj dzt (u 2tf-] t&
Kawasaki |[65Z HYBRID GqdBiEdH C s dgH j dafy 35%
i 1 sfdzj Hs9 Ol9s d dzj Isd y
Komatsu |L-1350 GqBisdH %Z0¢ 54 dls 45%
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sBttOLj Yy 6dBtcdHdzsets stz ydqe © Vol vo L

tdm. 5. JdBtdHd 2 WitsdalsOdz dz" 2 fYtsetekzL yd

I setelzL yds o' fsdzdzgj dz 5 Mmnaj &3y HOteOdzdz
dzs o 52 mMd Mmisj d3" weo dzv o Bfipdzr A S Gz ModeElsy X tod
(Integrated StarterGe ner at or ) , EmMlsOdztseo dzj dzdzr 2 d3d
D12 d btOdmddmmdj 2. | SG fsLatdjls L O
otoj BY ftosmlssw, O LOjd3 LOfEMmMisdls: jcis
sSBtctslstse HodciDlszi das2 H L OBHEEGF 2 MCtwesmisd.
cds ®ls BOILOEL] d. 1 Ols@g jaf tOB YLK Gucls fisw o dg
BOdz' dzts?2 tOBtslsr BJL Mdedy d dedw HtesdL otsHd

3

tdfm. 6. wnjdkO cdete
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| lstets | dzdz’ X j gl @@ s 5L otsdy jlsd-5OC Y j
Sdedzzé ftetsBdzj Bz HL jdz desets Hoda Qs dzw,
swhjd dBEsdgj delsy fted dedL Cdr ©BSteslsEOR Ho 0
swh jets Bsdj dls®dd cds jdztzj € dtasHd dz ste 3Oy d d
Wicsdzals Odz! dgr 2 fsetclzLr ydsS Vol vo L22®BF Hyb
Bt ks dz§e © HEs 10

]l 2016 cetHbkz CosBfOddw Vol vo CE ftjr
fsctekzL ydseX@ V\deldina 7)), SCodefmtelzS ydgw ¢ sist
yGasjifw s L220F Hybrid.

tdfp. 7. J1dBtedHdz 2 WietsdlsOX dzr 2 fsctelzL
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0) EmbklOfzowdpdizzibteso ™ 2 HdL jdz dzg12 Ho (¢
B 13 &z Bshdsiis!'s 2200 §d&] o B wdf'Bus
sBl jdisds 3,6 dz. g dzv ftede sH OfndzOMmsf
Lo Ode dziBtsdz "dj dzj SlstesHe de Olsj dzd
stets? Hd" bkftcOodj dzdv fotslssd) .
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