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EFFECTIVENESS OF FUNGICIDES AGAINST THE CAUSATIVE AGENT OF FUSARIUM
DISEASES OF CEREALSTHE FUNGUS FUSARIUM PROLIFERATUM

Dubrovskaya N.
Mi ddl e Russian branchreded8cBdr fl . V.
Russiay. Novaya zhizn
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Abstract

The influence of Abacus Ultra, Magnello, Soligor and Spoftalgicides on the development of fungus
Fusarium proliferatum colonies was studied. Experiments were performed using the agar plate method. The high-
est (100%) biological effectiveness was observed in the preparations Magnello and Sportak. In secamd place f
this indicator was the fungicide Abacus Ulir®1,8 %. The preparate Soligor reduced the number of fungus
colonies by 68,5 %.

sdzs yj o' j Wfgdas &f @:d HPusariuspmferatum G tsdtsdzdwy, d3j stsH O Otetseo ' A
cdui mMeoOw 1 WWJjClsde desfyls .

Keywords: fungicides, fungus Fusarium proliferatum, colony, agar plate method, biological efficiency.
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PHYTOSANITARY SITUATION WITH PHOMOPSIS ON SUNFLOWER CROPS IN RUSSIA AND
THE UIS COUNTRIES, THE INFLUENCE OF SOURCES OF DISEASE INFECTION ON ITS
CONDITION

Yakutkin V.
Doctor of Philosophyl eading researches
Laboratory for diagnostics and forecast of harmful objects
All-Russian Institute of Plant Protection (VIZR),

StPetersburg

o dedets s Oy d v
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Bsf MdMO Hdzvw Bhje Ot OdZO f sHMsdd] ydds o0 { sMmMdd d Mmists
tOL dzd yor hdjfmw 5 ttOMftesMmisteOdzj dedetsmisd d ddzlsj deld o desfmisd
Mstedteso OdzO. | L sdzOFE By YsBEihHdMedhkd Oy @tz stcj HO o Mmddz «
fidd d cH] td Blsffklsmiselzjls. RHjdsdYWdydteseo Odz atsLBEZHdIS]

¢ tc dPBomopsidelianthioy dL dzgj dzdesdz yd G dzj S obttetsets fodmizlsMlsozs Is OdzC
tOLodlsdw. 1 Otscjdz 9 OOBsY des?2 MsOHdd, (swe dUvw { dj sd
gbimf ste’' , Cwlstster j Wodws Isfw  Olstse j dzdz” d3d H dzv  ff tsH s dzdzj Y dzd
By MdMO. | Isjdzj ssteW dzts?2 MisOH dd OfEsksipjsEd o Qf4]tdas(dsj dgdd vom
Ctslste’r » WodW jlsmw tsftejHjdveshd2 dhssyddStsdg dd¥j Sydd o
1 OO Y dede § M d3d dz0 § sHMBdzdzj yded $ O wodzwe Ismw HBY tsdzded Isj dz
dzj L ded 2O jets ftsMmia o ted wdaa ddgiydds wagey dzdv WesEsfhdno o f
sd¥dsoydw WdLrdtsdteduyd MEits?2 toOMr 1 oLBEHIj &Y Wsdikst MdH
Sts6 j dzO g d&gY Helsigyj dedz ofsd 5 ftedL dzOSC 2 o dtelzdzj dals dztsmis d .
Abstract
Sunflower phomopsis in Russia ahé UIS countries is widespread everywhere, with some exceptions now.
Expected crop losses from disease can range from 5% to 35% or more. In the developed GIS cartographic model
of the longterm territorial forecast of phomopsis for the total range oflewef in Russia and the CIS countries
are indicated phytosanitary zones of the disease, differing in the prevalence and intensity of its manifestation, as
well as the zone where it is not registered. In areas with phomopsis are indicated the expecteitsrissn in
a strong, moderate and weak degree and where it is absent. The causative agent of sunflower phomopsis, which is
the fungusPhomopsis helianthias been identified, in the life cycle of which there are anamorphic and teleo-
morphic stages ofalelopment. The pathogen is in the anamorphic stage, showing pleomorphic sporulation, forms
in pycnidiaUandb spores, which are pathogenic for sunflower, causing typical symptoms of phomopsis on it. In
the teleomorphic stage of the pathogen are formeasasres in the perithecia, the aerogenic inoculum of which
is the determining source of infection in its expansion on sunflower in the CIS countries. Infected sunflower seeds
are an additional source of infection of the causative agent of the disesseraps and were one of the reasons
for the penetration of phomopsis into Russia and the CIS countries. The identification of the physiological race 1
of the causative agent of phomopsis of sunflower showed that the pathogen populations are hetebyggingous
virulence.
sdzé uj or | Wipdgsdf @yd fn f ts HAhddEgheljathic Od Mistsyded € d  ddav § Sydd W
sjtctedlststed Odz! d' 2 ftesedesL Bidzj L dzad, Gjlsjtetsej dadasmils: s zc
Keywords: sunflower phomopsisf2homopsis helianthsources of phomopsis infection, territorfiatecast
of the disease, heterogeneity of pathogen populations by sing virulence.
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VOLCANO AS A DEEP GEOLOGICAL STRUCTURE
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Abstract

For the first time the causes of the birth of volcanoes in the depths of the planetraedibaism of magma
ejection to the surface are explained.

The final conclusion was obtained as a result of the integration of knowledge of several sciences. Their syn-
thesis allowed to define VOLCANO as a setfjanizing spacéime vortex dissipative struate, the form of which
is created and carried in the form of waves, and through the thread (core) of the structure is the drain of magma.

Such structures are itself born in a suitable chaotic environment; appropriate environment arises as a conse-
quence ohigh pressure, which breaks down the structures of molecules and this creates a lot of different moving
particles.

The pressure necessary for this, apparently, is reached at the asthenosphere level, where the "roots" of volca-
noes are localized.
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Keywords: volcano, the occurrence of volcanoes, the forecast of eruptions, the conceptualfrtioelebl-
cano, the "roots" of volcanoes, the volcano as a disspathetic structure, the properties of the asthenosphere.
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Abstract

The article reflects the levels of natural management of kgadolithodynamic flows, (rivers confluence
node, combinindour control nodes of the same rank and the formation of a denudation area, combining five
denudation areas into one denudation area with a higher rank). The features of identifying model dynamic areas
(denudation areas) of different ranks are considesedyunformation about thalwegs systems and relatively in-
dependent hydraand lithodynamic flows. Eight model dynamic areas of different rank are shown, the modes of
their development, which are favorable for the formation of oil and gas deposits, ertedefl

Sdz¢ yjer j sfipdisan@:ls j dz! dzts dzj-d Oczd B a3 gzO B u JofpC d j Y slstsC
HydzzHnOydd, bkLjd mMdadwvddwy tj s, JdMmisimlsejdadztsy E§ tcOo dzj dzd 4§

Keywords: relatively independent hydro and lithodynamic flows, thalweg, dation area, rivers confluence
node, natural management of rivers, oil and gas deposits.
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Abstract
The article discusses the issues of research in the upstream andrelmwrspillway structuresnade it
possible to consistentu approximate the optimal veisidhe anti seepage measure and extinguishing the energy
flow rates. The proposed and improved design of the downcast and apron to reduce water consumption and apron
with minimal washout funnel at the exit from it. The possibility of filtration during the construction was checked
as a result of and a measure was develapatia new design of the dejected and apron was improved.
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Abstract

Digital technologies are seen by the authors as one of the key elements of a sustainable development of the
construction industry. The review of related scientific publications enables the conclusion that BIM technologies
mustbecome a working platform for the development of modern construction methods. The paper explores the
potentialof BIM technologies, considers their importance and immediate implementation issues.
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Abstract

The power supply system of a diesel engine performs a number of functions, namely: dosing fuel according
to the operating mode, supplying a cyclic portion of fuel according to a set characteristic to the engine cylinders,
distributing fuel through the combustion chamber, ensuring the necessary dynamic qualities of the engine,
especially in transient operating des, maintaining a stock fuel and its purification from water and impurities.
The operation of diesel engines running on biofuels and fuel mixtures requires the modernization of power systems
through the use of new equipment and devices, detailed stadlysiarof design parameters, mathematical validity
of operating modes, and the development of appropriate regulation depending on the loading and speed modes of
operation of machine units.
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Keywords: power supply system, throttle, mixture, diesel engine.

v L96WLCIZ L offtcseo OHY j dedzt 3H thid € 6 0 @K s, dggHtEseHed ' SH i sIs € 5
9 FsHis oadfitse | S dzsc ' Meztz@is ' Micdg's s'ls df GdedPalziy Gdejst d s o
: LOMBsB ' 9, odtetse dzd € d SHEdZ'jdda| Qiyls s GHse docCid® 92 Hdmif-o0 tcOR ¢
2des o HtsME sdzOdzs ¥ E O dzdiip § dgtizy frsa Pz dzO, HEs Isets ) 0dzOd
A 28 s syjodHdets, Mt d3j - Gxdedb gfz®H Y Misy dsO] d'f dzdein CHzo d 6 Z dz' o
9 0dedzy f Odzdo O dzj o HY s ' HBO'Y dida U0 frpdydiais BodddizdEoCaE. §f {EdAt-Oo |
Nddzdzv kdMmMCEk of stemC s Gdzdk®,g OYGAR) ded®dzj ¥ dIsf sSlstc’ B detsG 5 ]
dElsOy jdadz? ° o' H YOMmistsisd tpfj o0 daddns hGj tezrzydz g O lssEinsts * syRipkEs, s

SO wCtfMmls' tsLf ddj dde" HtodL a ©uzdly desits’ s -N O dudd Ofitz®N z & O d
fjd@OdzZdo O dzO f 5o jtondz , L oedu) ezdz¥ dC h iy e sdzb O JE B ezO [ 3] .
ted fdats’ H L-f st bzt detff Oz bygewh " j W@ Isdo dese s o d ¢ tsted fls O dzdz

fls
dzd
Is *

f " Hodh jdadaw o 3" Mlslz " C ' H dzdffolfdZd ot ymskr df@z B H &MAE FzOW) 20 fd Mk
90dzdr ¢6OL OR. YyOMmkse o "G 'wmidfwd®. 6] uso f&OL & Oazyj b Bf 4 ydls:

i v fted odStsttdMmilsOdedes ff Ddizefe Hzd Rz AR "y dL j dgCdOFHs SO B
wedn dzgj tojto)@dfdEk-OL dzd ¢ o temOsdiglsjflzsH 99 -H o j Y d 3z tesBBISEZ HOd
Gkdz 9. g dzv odts’ thdeW H O dzf dztst tc B)e{dgjsds.d3d § to aldis'iw Gdzd A d3' dzd ,

odCstcdMmisOdzdzy 5 B ' S Odzd o8 OB twlsky ' Hi WgsdzVe dsOs te PiBlIg B flf -y Ols! B OF
9 Olsd MmdMmisj Bd x dodzj dadz" L Isglzde? C lei3tis ez(igaiatholis HIER dhitOAs Yo HO dg- dzj d3j dals
dv &3 M ZOHE HEsSLtso Odets’ f Odiaff@ dztB’ OCMEdEYh 4 1L Odef yolztis tcal' 6 tclzB S
tedydd3' & twtsBBlsd HodekdzO. d&zOMsM ddL! SBEts kdME 2, Hiotsfyd dz'

1 Odzj 3 dz' Mis! tﬂ:é{tkﬁ)lzdzlﬂc)dzdﬂ(dsaﬂz@t&]ldzﬁfﬂlsHOlsqu

OV s Odefo Hi WY ficdosHdIsT B P zo Oy § Odzd o, Htetsmj dz' , Co
dzj o t5° YOMdssets o d ¢ tsdzOdzdz” [lsl s dats @B G quzou:wtsw; tc @Y 'c & Azt ‘9 O dzdzV
9 WjLlzd IsOIs’ H tds CdzjL HetdsBstOMHtE i@ sz o3 ‘dzjrldetsldnds 1 lo e LA o (
9 Otelstsfls” ' dzr i € Gtsfqt]’tsmplﬁsén@)&ltscﬁ&%tsﬁl;sdzdziutb;>|cfd§t9 BuvOCdc
ssets, ' dasjdemMdodzai o d¢ tsisd s Gddadzj sdaot tfddpdsnj d3jOdz te/® i dzdz?  H
' e, dzggfmi o Mmtse' | ¢ Bdste] dldalzy ds@dzdpvdef toes ') s s|ldlAz ts addg Btg L M) & d
fiCk jSCtsdtsds ¢d vt dd. LDt Odizse slstzH § b §f d&zkz 20  dzO

dZsects §Odzdo © Hdzw HJL J dzd dzad n tod oo ielalRld 99 ' H fiHHsSifdds!  dGS Isfilps- dZzOH C
Odzt dzdd3, Mm!' setsHdz 9  IsydL givjdg Is d o dadB ¢ tif tasH tO0zadzd € dz® Iz SHigfaL § "dzv .

OCIsdodes fftetstf sdzz¥ Is! o' L dzfyds Q W3] dzls dzd dzi3tzezy dztiz' W& dsdg S W5d dzts d3  dz.

dzOdzj dzdzv ~HAH 9w e o, f Oy Ly dd@o Br'itsy O-

dzde ' . u©v0OC, dzOf tc-PS ZzQEOs jIH jtegsritidy s MWVE dzj dzdz? § sSL dIsd o dzsé

LEdz sOIsd HBsfd HY | el sz Gfo Ddzdp® bl rddiSB - Hdzts o d ¢ tsted iy
Y dz' sO jSe¢tdase' yd' (sCoLkafddkzdaq jdv ok @dyMmizpdzdzy ds OB
ydmlstsets B sHdL jdz degsets § Qdzgg O fistO wEelFEL fHEfHisd & L Ooyde k1
Ljgdz deddz. [ Mmtse dzd ote’ decplofs 2t oePrdisdss df,tc o j &zd S 2 hodHCEBH " 8 s
[8], & wC'2 Hdzv §CttOh j dybdprdadivC SdsteO dgidits’ & OwOE sl d e L j d
sd¢ HdLjdzv OoltteORd Bk d®B 't Lhie dpsdz] dygz ugiffdsHad S docdz-dz' o .

LdzOyd dzdzv R OwOCIsjtedmMlsdSd tojclzdzs 9 Odzdzy flsd 3Odz' -

dzsets MY ' 99" Hdztsh jdzdzew C @3 Bsdzj dels'™ @ Medz' ' f Odzde L O-

dzj Ydes 9" H tjyddsk teBtSlIsd HIL J dzv.



36 The scientific heritagblo 50 (2020)

— O1oauzeMBbHe abo

— azemHe naibo

- cyrls b

— EN1eKITIPUSHI 35 FIKL

tdfm. 1. uvHBME s5d2Odzj dzO fr]cffr] 4 &30  d o dij jdedizvdz¥Hod@ dgdd? dezEiESsdz GiHol] «
dzts® O q’adzts’ Mz d* h°

lifOdzdo dzd? B O&OMEN O 2[ HdL j ta Gdstwes’ s dadizd o OzQtf @dz; 1 13
diHtesmj dz® 1L BtPsE 1y dzdh 2 O ®flz § 5H O B' BHL J dz dzse 5
714§ Odzd o ded 2 B(D\‘ﬁ'dzdzmyéjhllz;é@@dzq’gdzq’ﬁ oMM eadmMtsCtset Isdme

107 W steiz d€'dazdz’ 1fifdzd 2 H OlyYyd & o dL dz®j gz iz tc th@zdzepd e dgr W @ j 24 C

13i00y " dz2 CjtkzoOdzdzy TH ®IsQU S & 5§ Pt O Cas@aiziaizy O fi

I5THOIydS Isj 3 JteOkzted tSAatdsHy ks yts'™ t' Hddd

i lsse odL Oy dede’ sYbddi0d ddr CsdMBeEzllsd-
Jddsded 7 fLOG@OEEY fstisdztee Odes MdMis§ g v O —00 O o
dzj dedz? BLdzts ftetso jHj dets BOIsj BOIsdydzj HBsHj dzs -
dz2v ' OB P& udefizz ZHEMCBHEOM flstfOdsdd] o © YjtejL Histsfj dz
fdmisj dsd > J ez@ef) batizy ozdzg deg¥®©s § Odz' dets G ts,
" odeW dzdz" BOZOdZME o dIsteOls ‘o v kR yOMEMOL e d MWz ndL j i
dzZsects §f Odzde O: N B VDifash 0 fsfjtejydtsets jtejte’ L
v S A P " ticgkMddzO HAL j & desets f Odzd o G
HRul f SHOYO dzOMBMO HdL | dz BB E-BdMOLZG&E&EOISO (' Mdzw Hicsmj dv
UV TodltOlO fOdzde O yjtjtL Htstsﬁ]LBdZJtGqu’dde’ GsEsd © HdL | &
f Odz detsets, I o Xe ' 1
UV TodlttOISO fOdde O YjtilL DEdets jsyiz' a;iq@tméquwzo o dlts¢ d

]
0-- i olsteOlsd ' Hgded o d 6’-quwﬁs;4q121 e Sdzd s M Oo.
t

%Q’)XG}
22§

dzd e O, 9 dzv dzdzw BOdzOdzmEz odlstcOIls o
QujwiodlsteOO tesB Y’ te‘ d,zqf ORzed ¢ dzd ¢ OdzO0 HJ -
WistoedsOy "' * s i stetsy dzd dz, U 9 dzj dzd A tetsBYtss
' Hddgtss , ' H' "5 IdMCk 6 90220 ¥ v
o - Qo& c —
N o Qo H D |9q’lstsOIsO fOdzdo O yYydtwjL Lot
HJQi Lo jHjdd2 CjW d%l'ﬁg JB 1Odet6d 8 Sfddz dids s,
© 5 dzq dz G'HmsmqmeQd A Gk~  dz® BF BUSE " st HdL j dz
CREC Olljdztsho tjtsthtGJudztscts fjtejte L
witsBO" & f Stetsy dzd ded , |Glzfr]lsq’ @O HdLjd deséts §f Odzd o C

0ilsdmS o f tstetsy dzd dz' . s c C &OH OdO 0 I
U ezt dzder B OO aq’lstGﬁ?fthaH d;}g HE & EOY 000, O Isdin¢
LJdz dzsets § Odzde O: { " odzvdzdz" BOdZOdME o lscOls o d

Ljdz desets f Odzd o O:
6 6 6. b0 b o



The scientific heritagBlo 50 (2020) 37

HRul f SHOYO dzOMtsMO HdL j dz MaflstsOlf ®daig® Og n sH' E L &3 "o Oy
0 ToadltcOlsO § Odzd o ® WY by GzdznB®:ts | dz
s ®©d @sdts,

f)“*TE)lStGOISCf tc' BY ted do jfd@-dase 50 00 O0:—00U0 0 po
dzd e O, -
QHlellzadIStGOISG esBBYB’ ‘Hddzg() -k L& hkze O

HEEBOY ¢ S@EE kx5 LG Es HasEs § Odzq o O
C Hddast, §'W H' 'Y IsdMCE © 'iH]BOB kO wdwj &l Gd B0,
' X

0 ng O ifdtsh 0 ffjtej ydtsets §jtojts
_ Qo slsostc B sHL jdz' desets § Odzd 9 O,
HJQi Lo jHidd?2 SV y' ' dbs 1§esEdegendst Gdds o,
sy dddz 6° Htetsdmisj di3qd, L Ot B, deiqdericr HistGUBEOB’liItS*‘fr]de LB hkzo O
o' Hddats® l stcOls d uzd3Hd1diz.afom
wisBo " B § sisy dad dzd , . d pr
LilsdmME o ¢ Btesy ddds . HJQIC ] W" mq’lStdz!Blsq’ Z0 odlstsC d
{° odaW dzdz¥ B OddD ddlifjlz onHddsEdilsdei 8 q BH df * Mdzv L B " 2o OYO.
Ljd dzsets § Odzdoe O: vdMme dz0 H' dzvdzy' o' H dgOMsMO
B B C dzsets f Odzd o O: B B
6 00 7Y O0;=00 O P . 0 o ou, ]
v pu
H o IadlstGOlsO fOdzdo ®' HMHHQMQIWMO dzofmsfno HdL § dz' dzs@ &
L d&z B dzsdztsc 5, 0 TodlsttOlO® fOdkzdo O YjtejL HEET

"THJ 2O Ydz® oS L LCif dBy i OB ¢ dzs @ s,
OCifasho fsfjttjydscets §J ) te eLqmstd*d%Edf]thdUdedaO YitbjL Lot
ldtmwdﬁ}'dLﬂ@’dmm@G 0-- i olbtcOld ' Hddd o 2" dz  H

0 ,-sdMS Hts 5O ' Mdz¥ HiEEHOEY.
I 560 Olsd t° mddm*daﬂdﬂ*owm@ts ViLojnjdd?2 (Bj% ykOddshlf sHOls
Q3 W g 0O,dz
HJQIC B W mdlétdz@bcf 20 o dlstsCel isBo &3 fotesydddzd o' H dzOMisH
VilsdMms ' Mdv d&ZOMEMO. vdMS &0 H' dvdzy' o' H dOMsMO
t " odgwdgdze" B OdzOdzMmkz adlstspjsdzjadzgztgjzgodz.qa)t@tsislsdzl 5@ ts
C dzOf OdzO: L . U 0 0--+ U
ol N\ c w7 U UQA) p(p
0 *J00;—20 U p T dezjq’ HOYO dzOMmMsmMO B' SHJL Jj dz' d
_ 0 acf tGOlSO fOdkzdo O yYjtejL HictsHh
HD |aq’lstQOlsO f Odzd e O u;mdzggga§ s e s ZOY Odz
SHJL JfddrzEass s, 0 |9q’Ls IsO fOddo© yjejL Lobt
‘THJdO® Yde@ ‘oS HALLC Y AR S .. .19 steOIsd ' Hdded o© dz dz' ° B
i1 dzsh © fsif jtoj ydetse s lj,gzgg,@ L Iz zof ©dz0,
'LVIG fylsed diEH d L jf 2 datfte cOts QILE)JH dch Ctsc;w‘ud3®dz'lsfr]l$45HOls
O ,-lsd Mm¢ HIS C O OdzO 5O wlod ¢ dzOo Ctsdzd M dz' 56 ts
fmjejrnsadn O isBO' &3 ftesydedded o' H dzOMsH
t dZ~ dZdZ,~ BOd&ZOdNE odlstOls ULqCB]gh PR WP dzv dzy ' H Histsmj d
_ U 0 0 0-- PP dz' dz' ° Hd Oz @G ts
HP TodlweOlsO dO osntsH' E L& hkzes Oy HchquzU
dzscts § Odzde O, - PX
U -odlttOlO O ontH' & LBH"FygPNcOBEHIbF O yjtjL HE
et §Odds 0O, d;,lsGts § Odz' dets@ s,
V-~ TolbttOlsd t' Hddd E L& "o G 1tflstc;(also 2O onftH' Ek L& N
l dcPB@BEOO 9 - BH' 74 d31]’dzd§q%UOH -
et §Oddes ©: Qus;Hszq:z Ctsj V' ykOdzdshlf sH Ols
ot i N c O — tGO,dZ!
Y 90 O07;=2vuv 0 PG (b icBd' &3 sty dedded o' H Hiss,
H D 9dlstcOlSO dzO o AfsSH' b $@3fn§‘jlzgz@1{HHwhﬂ o' H HBSfj d
dztSGts 11 dzd o O dz' dz' B' SHLJ dz dz.tSGls fOdzd o O:
T d dzO a3 Yy dz@ doL’ jwdzfSaptlidss O, 0 0

O ifdsh0 sfjtjydseéts fjttjte’ Lk SnUHW py
slse Stol HdLJdZ*~dZBG|BfUM*(m9d@'HJG iodlstcOO fOkdoa O YjtiL HIE
dz.tscq@dzc{sO ‘ Ljdz desets f Odz' des@ s,
-sdME Hts O f' A LB e PYRBwOO &0 entH' E L& hE
dZsets f Odzdoe O,



38 The scientific heritagblo 50 (2020)
ViLojHjdd?2 SBj¥%" yiOezshmif 510l dashldlstcOlsO § Odzd o O:

tc O,dz' G & 9. N, (24)

W IsBO' @3 sty dedded o' H HEesMmj dzw TSW"“IZ-

9 Oyo. 1b

‘ w ‘ r e [+ B ) Hig Ld®' t5 dAW 1
vd¢ - mar Lda hkoOyo tgl]’dd%?%q’ tﬁﬁﬁbg%gﬁmﬁgomd&s’

@“doO: o L 5O L& hizo Odzdzg" L b tc OF Lar@utdelz o5 o
0 R pw f Odzde O, fOtcOd3j Istc” 9 IsO- toj ) ddB ¢

W . kEOSkEEGAdsEs OCEk] ¢ Olk.
H -6l OO dzO o= SH ¥ JLtsdézlcs)hm'Z"(f‘ismEiso'E"ééf'ts < ZOH 2O H &
LJdz! deses § Odzeda O, LtOnbdS b, ik, HEv lstd B0 dadzw
U -9dlttOISO dzO o~ fSH z lSLJ-dé,h Iz‘péz.u ﬁ(gﬁd%(gjbﬁzt&%t&ibi“db%dz'gsdzfn

yodde 0, Oijlsted MmdMmisj 3 BEdd lstedBO
0-- TolsteOld t' Hdded bk L o dﬁq‘
NiLojHjdd2 CjW' u@@@ZB?ngﬁ%tk%lsdgqt%Btstn%stdszs fresnkztlsez Ma

6 0,0z’ s dMESS & kjtOkktd
W T BB0" &3 ey dddd] o' Hq '-A%iﬂo@gg.@}@redﬁ B.p., Ryaboshapka
Yildu. ‘ . V.B., Pyasetskii A,A. Investigation of the influence of
1 Odzd ydz’ Mist o' HE®BISIY e @JBF% fifratd andie B tREIpEAtrmafce &f diesel
Z0f Ll E"' q: o while transferring it to biodiesel, Industridlydraulics
O QY NO QY IY p wv M ¢ T and Pneumatics, 2008. No. 2, pp. 10b;
1 Of ek ¢ O L Osdpjrdd EEizE djhm-dzgeﬁz' Demirbas A. Biodiesel: a realistic fuel

COLddC @ HodGEdzO, Lo H ﬁ]oﬁimirtré%tivzeogogr tzj(i)%sgl engines, Springérlag London

0
¢ a 3. Devianin S.N., Markov V.A., Semenov V.G.
Y Q’"_ﬁ, Vegetable oils and fuels based on them disel
\e) engines, Kh .: New word, 2007. 452 p .,
Q0 4. Grabar I.G., Kolodnitskaya R.V., Semenov
ldL @O WOLOdRj Isted L s dz' h \.{izG.BBmfue{nsqua@q. 191 gilg -for diesel engines:
Misd¢d HodcekdO Hdov dgsd dORPIBRAYORY: {hEHE 201119200 1o -
Mlssolks yd o' Hisd' L Odzj ¥ datsfyls D, Gunko 1.V, "Burlak™S.A., Piasetsky A.A.
[(WjChkdodzO ftslskzyd fMls: EE)QP%FE guglodelivery system with eleotiically
("V @1@ controlled composition of a metered fuel mixture,
sze h 1) Engineering, Energy, Transpor
e 300 ' tots.-514 7
H 9 .
6. Gunko 1V., Burlak S.A., Yelenich A.P.

HiP,iMmjtjnd 2 jWjClsde dzdEhvirtnchdmeal, assessment of petroleum fuels and
. biofuels using full life cycle methodology, Betin of

Vi-d2' 5160 HodclkdOo, the Khmelnytsky National University, 2018. Volume 2,

niyofmissls® B jtels' o, No. 6, P. 246249.

"Tydmdzs yddz' dzhn e’ o, 7. Knothe G., Krahl J., Gerpen J. The biodiesel

t,-50CIsdz Mls! HodckdO handbook, Champaign, lllinois : AOCS Press, 2005. p.

- 03 .
[HiChdodd? Stibdd? o] %S Al A% ZdB° Minak AF., Slabun LA.

- Comparative evaluation of the efiétncy use of
M, (22) vegetable fuels in a diesel engine, Internal combustion
n engines. 2004. No. 1, pp.-44.
(WiCldoadzO fdlssd3O o dIstcOI8.0SemeOW§G., domakiepV doRyaboshapka
Yo'l mw L o' HBsM®E L Odzj xy dgtBmModeling of combustion process in tractor and

M, =

120@14@]@ combine diesels working on different types of fuel
T (23) using the efined model Il. The vibe is by
Ne@HS approximating the experimental data. APC, Energy,

HIG,TUdC dise O f K@Y Q) di a3 2015. No. 1, pp. &8.



The scientific heritagBlo 50 (2020) 39
METALLOGRAPHIC EXPERTISE OF WELDED BELLOWS FROM AUSTENITIC STEEL

Morgay F.
PhD student
Ivanov V.
D.Tech.Sc., #sociate Professor
Ivashchenko V.
PhD, Associate Professor
State Higher Ed WPryaeovskg Statd Tedhmical Univergity i on ¢

Abstract

Welded bellows expansion joints operate under a complex stress state due to the presence of their own weld-
ing (sw, &), assembly £, &) and operationals,, &) elastoplastic deformations and stresses. In the general case
Sw, 6> 0; 54, &> 0; So, &> 0, and strains and stresses can have different values, signs, concentrations, gradients,
etc. The analysisgsformed of the chemical composition of materials used for the manufacture of welded bellows
expansion joints and metallographic examination in order to identify the causes of damage to the bellows in the
process of manufacturing and operation. Based emetbearch carried out, technological recommendations have
been developed that will ensure the required manufacturing quality of bellows expansion joints.

Keywords: welded bellowsmetallographic expertise, austenitic stegrostructure, austenitgains.

A bellows expansion joint is a device in the forrrBellows can be singlayer, i.e., consisting of one layer
of a flexible insert used in piping systems and serves of material, and multilayer madeof two or more lay-
compensate for changes in the length of piping sectioers. In bellows used in pipe fittings, the number of lay-
caused by thermal expansion of the pipe material or ders is usually 2 to 12. Table 1 shows the mass fraction
to installation work. The main part of this type of prod-of steel elements 12Cr18Nil0Ti for different delivered
uct is the bellows itself, which is a corrugated elastibatches.
asymmetric shell, made most often of stainless steel.

Table 1
Chemical composition of thiest batches of samples *
Sample batch number
N Element, mass % Batch 1 Batch 2 Batch 3
1 C* 0, 0@O00N 0,05 N O 0,03 N O
2 Si 0,334 N 0,387 N 0,614 N
3 Mn 0,765 N 0,115 N 1,005 N
4 Cr 17,551 N 17,921 N 17,288 N
5 Ni 9,520 N 10, 447 N 9,473 N
6 Mo 0,186 N 0,206 N 0,215 N
7 Ti 0,167 N 0,509 N 0,192 N
8 Fe 71,476 N 70,414 N 71,212 N

* The content of sulfurphosphorus, copper, vanadium and tungsten was not determined
** Carbon content determined by chromatography

Bellows expansion joints are widely used in powecollected in a package (three layers) symmetrically
generation, shipbuilding, chemical, oil and many othemoving away from each other. The assembled package
industries to perceive static and dynamic movements is subjected to hydraulic corrugation forming in the fol-
pipelines and mechanisms, compensate for thermal dowing modes. The flaring process takes place with an
pansion of pipelines, and also to reduceldivel of vi- emulsion 10% solution.
brations transmitted through pipelines. The reliable op-  One of the important elements of the technological
eration of these devices to a decisive extent dependsprocess of manufacturing bellows expansion joints is
the normal troubldree functioning of heating systemsthe quality control system at all stages of production,
of settlements, the operability of pipelines, units anstarting with the incoming inspection of materials for
life support systemsfauclear power plants, industrial compliance withtechnical requirements, as well as
enterprises, ships and aircraft. measures for controlling technological parameters

The manufacturing process of bellows is as folwhen performing individual operations. Failure to com-
lows: the material in rolls weighing from 15 to 50 kgply with these rules leads to irreparable defects in the
goes to the cutting area, where it is cut into cards manufacture of bellows, which entails colossal losses
appropriate sizes using guilloeé shears. After that, the for enerprises.
process of rolling of pipe billets takes place, which are  Studies of damage to welded bellows expansion
then transferred to the welding section, where the lojoints during their operation demonstrate the possibility
gitudinal seams are performed by automatic aigen of the formation of areas with a high level of residual
welding with a norconsumable tungsten electrode irstresses as a result of ongoing technological operations
the same mibe parameters. The welded workpieces al[1]. In addition, areas witkhemical and, accordingly,
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structural inhomogeneity in welds can cause damageatuld affect the uniformity of carbon and chromi

the stage of product manufacturing. distribution during the crystallization of the weld and
Since the influence of welding modes on the quakause dendritic segregation.

ity of welded joints of bellows expansion joints was A metallographic examination was carried out to

studied earlier [2], in this work thmain attention was study the causes of damage to welded bellows expan-

paid to metallographic examination of bellows specision joints. Investigated the maem@nd microstructure

mens. of the base ntal, weld metal and heatffected zone.
Analysis of the chemical composition showed (seb&sed an optical microscope "Neophot 21", microstruc-

table. 1) that all batches comply with the standard, witture samples were examined in a polished state without

the exception of batch 2, which is characterized by atching in order to detect inclusions, as well as after

increased carbonoatent. This batch of samples alsoet chi ng wi th a magni ficat.i

contains slightly more chromium, nickel and titanium  Studies have shown that the base metal is charac-
than the batch. It is known that chromium provides thierized by a uniformly etched austenite structure with
self-passivation phenomenon, nickel stabilizes the ausmall inclusions of manganese sulfides, which can be
tenitic structure, and titanium provides fine grain. Thusibserved in Fig. 1a, there are also spheroidal and row
none of these elements should have adversely affectdthped, which are distributed over the volumehef t
the structure and mechanical properties. On the othease metal (Fig. 1b).

hand, among the undetermined elements, strong car-

bide-forming vanadium and tungsten remained, which

o) B)
Fig. 1. Microstructure of the base metal containing elongated manganese sulfides (a) and othertaltin
inclusions (b) £200)

The size of the austenite grains in tieat affected specimens with the lowest and highest number of frac-
zone was estimated. For this purpose, the secantes along the seam during corrugation. Thus, the mi-
method was used, and in the samples with défeet crostructure of the former (Fig. 6a) had a columnar
seams, these indicators were: 0.182 mm (2nd grastructure without pronounced chemical heterogeneity,
point) and 0.342 mm (grain point 0), while in the specwhereas in the samples of the second batch, pronounced
imen with defects along the seamsthindicator was dendritic segregation was found on both sides of the
0.155 mm-t .e. the grain size was the smallest. Takingeam (Fig. 2b). In the samples with theyést number
into account the fact that the parameters of the yielof defects (Fig. 2c), hot subsurface cracks were found
point and the ability of the metal to deform are inthat originated directly above the fusion zone and prop-
versely proportional to the grain size, it seems that it gated towards the heaffected zone, i.e. in the zone
necessary to exgin the formation of defects by otherof the largest grain, in which less energy is required for
reasons. the development afestruction.

A fundamental difference in microstructures was
observed near the fusion zones in the studied series of



