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THE SOFTWARE PACKAGE LOGOS. ALGEBRAIC MULTIGRID
METHOD FOR SOLUTION OF LINEAR EQUATIONS
SYSTEMS FROM CFD-PROBLEMS

Golubev A.A., Derjugin J.N., Zelenskij D.K., Kozelkov A.S., Lashkin S.V.,
Silaev D.P., Simonov P.G.

Russian Federal Nuclear Center — VNIIEF (37, Mira prospect, Sarov, Niznij Novgorod region, 607188),
e-mail: silaevdp@gmail.com

In the paper a software implementation of an algebraic multigrid method (AMG) with aggregative coarsening for
solution of systems of linear equations was reviewed. Data and memory structure of the LOGOS, a software package
for solving of CFD-problems by SIMPLE-method, were used during the implementation. V-, W-, F-cycles of multigrid
method were considered for solution of systems of linear algebraic equations (SLAE). Face-by-cell storage format for
a matrix and an adaptation of Gauss-Seidel method for efficient processing of the format were reviewed. Parallelization
of algorithms of both smoothing and coarsening is examined in extra details. Also solution for a problem of parallel
coarse level’s usage is presented. The problem was the following: because of small matrix size at coarse level’s time
spent for data exchanges is longer comparing to the time of calculations. The paper contains results of test problems
solutions, and comparison of results against other implementations of AMG.

BJIUSIHUE MOKPBITUSI HA ®OPMUPOBAHUE MOJIEA TEMIIEPATYP
TP KPATKOBPEMEHHOM KOHTAKTE JIBYX
MNOJYOI'PAHUYEHHBIX HEM3OTEPMUYECKHUX TEJI

Cumankos /1.C.

OI'BOY BIIO «MocKOBCKHI aBUALMOHHbBIM HHCTUTYT (HALMOHAJIBHBIN HCCIEJ0BATEIbCKUN YHUBEPCUTET)Y,
Mockaa, Poccus (125993, r. Mocksa, Bonokonamckoe mocce, 1. 4), pegasdsl(@mail.ru

Paccmorpena MozmenbHas 3aada KPaTKOBPEMEHHOTO CONPHUKOCHOBEHHS ABYX IMOITYyOECKOHEUHBIX TEN, ORHO H3
KOTOPBIX IOKPBITO TOHKUM CJIOEM BEILECTBA ¢ MaJIOi TeIu1oBoll akTuBHOCThI0. HalieHo aHaimTHYecKkoe peleHue pac-
TIpe/IeNICHUs] TEMIIEpaTyp B 3TOH cHcTeMe. B kauecTBe MpakTHUECKOro MprMepa BhIOpaHa MOJETb CONPUKOCHOBEHHUS
TKaHeH Mequko-Ononorndeckoro oobekra (MBO) (ko) ¢ TOPSTYMMH U XOJIOAHBIMH TelaMH. I1oirydeHs! acHMITOTH-
YecKne MPHOMIKEHNs PEIeHHsT MOAENBHOM 3a1aqM Ul PA3IMYHBIX TOIIIMH MOKPHITHS M PA3HOTO BPEMEHHU COMPH-
KOCHOBEHUsI. BEIIIONHEH aHaIM3 NMOTyYeHHOH 3aBHCHMOCTH TEMIICPaTyphl B 00JIACTH CONPHKOCHOBEHUS JIBYX TEl OT
pasanyuHbIX (HAKTOPOB, BXOAAIIMX B AHAIUTHYECKOE BBIPAXKCHHE.

EFFECT OF THE COATING ON THE TEMPERATURE DISTRIBUTION
AT SHORT-TEAM CONTACT BETWEEN TWO SEMI-RESTRICTED BODIES

Simankov D.S.

Federal government budgetary institution of higher education «Moscow Aviation Institute
(a national research university)», Moscow, Russia (125993, Moscow, Volokolamskoe highway, 4),
pegasdsl@mail.ru

The model problem of short-term contact of two semi-infinite bodies one of which is covered with a substance
lamina with small thermal activity is considered. The analytical decision distribution of temperatures is found in this
system. As a practical example the model of contact of fabrics of the medicobiological object (skin) with hot and cold
bodies is chosen. Asymptotic approximations of the solution of a model task for various thickness of a covering and
different time of contact are received. The analysis of the received dependence of temperature in the field of contact of
two bodies from various factors entering into analytical expression is made.

®WIBTPAIIMOHHOE TEYEHUE B HACBIIIEHHOM MMOPUCTOM CPEJE
oA BJUSIHUEM NEPHUOANYECKOI'O BO3JJEUCTBUSA

Cupaes P.P.

[lepmckuii BoeHHBII HHCTUTYT BHYTpeHHUX Bolick MBJI Poccun
(614112, Iepmp, yn. I'pemstanii Jlor, 1.1), e-mail: pvivvmvd@mail.ru

PaccmotpeHna 3a1aua o GUIBTpaLluy B KaHaJIe, 3aII0JTHEHHOM HACBIIIEHHOM MOPUCTON Cpelol, TPH HATWYMN Tie-
PUOAMYECKOrO pacxoja KUIKOCTH. PaccMmaTpuBaercs cilyuaif, Korja BHEIIHEE NEPUOAMYECKOE BO3ACHUCTBUE UMEET
BBICOKYIO YacTOTy MO CPABHEHHIO C THAPOAWHAMHYECKUMH BPEMEHAMH, YTO MO3BOJIAET MPUMEHHUTH MPOLEAYPYy OC-
penHeHus k cucteMe. [1omydeHs! ypaBHEHNS, ONIMCHIBAIOIINE OCPEJHEHHOE TeUEHIEe, BO3HHUKAIOIee Ha (POHE OCIHIIIH-
pyIoIIEeTo ABHKeHNs. BTopryHOE IBIDKEHE BO3HUKAET MO/ JEHCTBUEM BHOPALIMOHHON CHITBI, KOTOPAs MPEICTaBIeHA
B YPaBHEHUSAX CIIAraeéMbIM € IpaJUeHTOM nopuctocTd. Ha 0CHOBE ypaBHEHUI OCPEIHEHHOTO IBUKEHHS IPOAHAIN3U-
poBaH (QUIBTPAIMOHHBIH MOTOK KHIKOCTH B IUIOCKOM KaHalle ¢ U3MEHsomuMes kodddunnentom nopuctoctu. Ilo-
JIY4EeHO aHAIIMTUYECKOE PELICHUE AAaHHOH 3a/auu, U3 KOTOPOro CIECLYyeT, YTO BTOPUUYHOE TEUCHUE MOXKET BOSHUKHYTh
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JTasKe TIPH OTCYTCTBUH MOCTOSIHHOTO TIepenaia JaBicHNs. 3HAYUTENIbHOE BIUAHIE Ha (POPMUPOBAHNE U HHTCHCUBHOCTh
OCPEIHEHHOTO TEUCHHUS OKA3bIBAIOT IPOHUIIAEMOCTh W TPAMCHT MTOPUCTOCTH CPEIbl, aMIUTATYA U 4acTOTa TICPHOIU-
YEeCKOTO BO3JICHCTBHS.

FILTRATION FLOW IN A SATURATED POROUS MEDIUM UNDER
THE PERIODIC INFLUENCE

Siraev R.R.
Perm Military Institute of Internal Troops MIA of Russia

The subject of this work is a filtration in the channel filled with the saturated porous medium in the presence of
a periodic flow rate. We considered the case when the external periodic action has a high frequency compared to the
hydrodynamic times that allows applying the averaging procedure to the system. Averaged equations describe the
drift that occurs on the background of an oscillating motion. The secondary motion is generated by vibrational force,
which has the form of the term with porosity gradient. Based on these equations was analyzed filtration flow of fluid in
a plane channel with a variable coefficient of porosity. The problem was solved analytically and it was found that the
secondary flow can occur even in the absence of a fixed difference of pressure. Significant influence on the formation
and intensity of averaged flow has the porosity gradient and permeability of the medium, the amplitude and frequency
of the periodic external influence.

JTUHAMMKA PA3PYIIEHUSI ATIOMUHUM-MATHUEBOI'O CILJIABA AMI'6
Ckpunnusik H.B.'?
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[IpencraBieHbl pe3yNbTaThl HCCIICIOBAHUS TUHAMUKH pa3pylIcHUsT 00pa3IoB JIMCTOBOTO Mpokara cruiaBa AMro
B nuamnasoHe ckopocreil aepopmanun ot 10-3 mo 103 c-1. OGHapykeHO, 4TO HAIWYHE HAHOCTPYKTYPHPOBAHHBIX
MMOBEPXHOCTHBIX CJIOCB HAa TOHKOJIMCTOBOM IpOKare cruiaBa AMr6 MpUBOIUT K TOBBIIICHUIO MPOYHOCTHBIX Xapak-
TEPUCTHK B Iuana3zoHe ckopocteid nepopmanuu ot 10-3 mo 103 c-1. [ns onmucaHus MIacTHYECKOrO TEYCHHUS U pas3-
pyuieHus cruiaBa AMr6 B yka3aHHOM JMana3oHe CKOPOCTEH JaedopManuu MpeioKeHa MOAUGHUKALUS MOJICIN 10~
BPEKAAEMOH Cpeibl, MpeAHa3HaYCHHAs! sl OMMCAHUS POLIECCOB IUIACTHYECKOTO TEUCHUS U Pa3pyIICHHS CIUTaBOB C
I'lIK-pemierkoii, Kk KOTOpsIM OTHOCHUTCS cIutaB AMro6. IlonydyeHHble SKCIIepUMEHTANIbHBIC JaHHbIE 0 MEXaHHUYECKOM
MOBEACHUH CcIiIaBa AMr6 B IIMPOKOM AMANa30HE CKOPOCTEH Harpy KEHHUS MOTYT OBITh NCIIOIB30BaHBI ITPU MPOCKTHPO-
BaHUU W3JICIHIH U TEXHOJIOTHH UX U3TOTOBJICHUSI.

FRACTURE DYNAMICS OF AMG6 ALUMINIUM-MAGNESIUM ALLOY
Skripnyak N.V.'2

1 The National Research Tomsk State University, Tomsk, Russia
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2 Institute of Strength Physics and Materials Science of the Siberian Branch of the Russian Academy
of Sciences, Tomsk, Russia (634021, Tomsk, pr. Akademicheskii, 2/4)

Results of fracture dynamics research of AMg6 thin sheet in a range of strain rates from 10-3 to 103 s-1 are
presented. It is revealed that presence of nanostructured surface layers on thin sheet of AMg6 leads to increase the
dynamic strength and ductility in a range of strain rates from 10-3 to 103 s-1. The model modification is offered for
the numerical simulation of a plastic flow and fracture of AMg6 alloy in a wide strain rate range for describing the
processes of plastic flow and fracture of alloys with an fcc lattice, which include AMg6 alloy. Obtained experimental
data on the mechanical behavior of the AMg6 alloy in a wide range of loading rates can be used for designing products
and processes for their manufacture.

CHUHTE3 MHOTI'OCJIOMHOI'O TPAGEHA METOJI0M
T'ABO®A3HOI'O OCA’KJIEHUS HA ME/IU
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DdenepanpHOe OrOKETHOE YUpekaeHue Hayku HHCTUTYT Tertodusuku uM. C.C. Kyratenanze CO PAH,
HoBocubupck, Poccust (630090, HoBocubupck, mpocr. JlaBpentsesa, 1), e-mail:smovzh@gmail.com

[TpoBeeHb! AIKCHEPUMEHTHI 110 CUHTE3Y Tpad)eHa METOJJOM XMMHUYECKOTO OCaXICHUs U3 ra30Boi (asbl, IpH ar-
MOC(EpHOM JaBIICHHH Ha MEHBIX MOUIOKKaX. B pony raza mpekypcopa HCIOIb30BaliCs METaH, B Ka4€CTBE MOJIO-
JKEK UCIIONb30Basachk MeaHast (osbra ToauuHoi 30 MKM. DKCIePUMEHTHI TPOBEACHBI ITPU Pa3IMYHbIX TeMIlepaTypax
(970-1010 °C), cocrasax ra3osoii cmecu (Ar/He+H2+CH4), Bpemenax skcrozummu (5-30 MHUH), CKOPOCTAX OXJIaXKIe-
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