' VAYAY
Vi

Dedicated to the 150th Anniversary and

The 15t Congress of World Engineers and
Riga Polytechnical Institute / RTU Alumni

\VAVAVAVAVA., DIGEST

SIS,
 UATATAAYAYA
A AVAVAVAVAVAVAYAY

//V , AVAVAVAVAVAVAVAV

ANVAVAVANVANANAY AN AN AN AN AN AN AN A AN AN AN AN AN AN AV AN AV ANV AVAVAVAN




ISBN 978-9934-10-360-5

RIGA TECHNICAL UNIVERSITY
53" INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO THE 150" ANNIVERSARY AND

THE 1* CONGRESS OF WORLD ENGINEERS
AND RIGA POLYTECHNICAL INSTITUTE / RTU ALUMNI

11-12 October 2012
Riga, Latvija

Riga-2012



Table of contents

[O70] 0] 0101 (=] ol 1<) o To] OO 3
e Boundary Field Problems and Computer SIMUIALION .........ccviiiiiieiieiiee e 3
o  Technologies Of COMPULET CONLIOL ........coiiiieiece ettt et e s e e raeareesreenseentaansennee e 20
LN o] o] [ TcTo W @0 o] oL T g VA1 (-] TSRS 41
e Information Technology and ManagemENT SCIEMCE ......ccveiuieiuieieeieiie e see e e ste e et e e ste et ae s sreesraessaaneeaneennee e 66
Power and EIeCtriCal ENQINEEIING .....c.oiiiiieitieite ettt ettt s b s be et e et e e beeseesteesteesbeebeeabeenbeeabasbeesbeesbaesteeseesnnesrneanes 98
LI o1V g Vo gL T oo OSSOSO 98
e Electrical Machines and Drives, RODOLICS ..........ciiiiiiiicic ittt et sre e sre e 107
e Power Electronic Converters and APPIICALIONS .........coiiiiiiiiieieiiiieie ettt bt eneanes 118
©  PrOCESS CONLIOI ..uiiiiiii ettt et ettt e et e e be et e et e e st e e s e e ebeesbeeebeesteeabeeseeaasesbeesba e be e beesneeneeareeateeanas 131
o Environmental and Climate TECHNOIOGIES ......c..uiiiiieiie ettt ta et e e ae e ereeareenneens 137
Materials Science and APPHEA CREMISIIY ....c.uiiiiiiiiiiieese bbbttt sttt ene st e eneee 183
©  IVIAEEITAIS SCIBICE ... ettt a et bbb bbb skt b b b e b e e et et eb btk eh e e e e bbbttt ebe s 183
o Chemistry and Chemical TEChNOIOQY ........ciiiiiieiie ettt te et e e e e e e e e ereenas 217
L o> (] (=0T o I @4 Fo g T o T =Tl o TaTo] [0 )PP 278
HUMANITIES AN SOCIAL SCIENCES ......veitieitieitee ittt ettt ste et et e et e et b e st e e s teesbeesbe e beesbeeasesasesbsesbe e baesbeasbesssesaaesteesbeesbeenseenrenns 304
Architecture and UrBDan PIANNING .......cc.oiiiiiiie ettt et ste e be e st e et e e b e s teesbaesbeesbeebeesbeenbeebeesteesbeesbeesbesseesreenas 331
(0] g1 (B [od (o] g ST =] Lo OSSOSO PRPRSPRRN 359
©  CONSEIUCTION SCIBMCE ...ttt ettt bt h et bbb b £ bt e e bkt e bt b £ b e e b £ e b e e s e ke eb ekt b e e bt e b e e nb et e eb et e b eneanes 359
o Heat, Gas and Water TECNOIOQY ... ...voviiieiieiee ettt te et e s e eaa e be e te e be e teesneeneeaneenreenas 407
L C1-To] 11 [ OSSOSO TP P TP PP PP PR 436
National EConomy and ENtrepreNEUISHID ......coeviiieiiisieieisieiee ettt sttt sttt e e besbe s e e resbe s enesbe b esesbennenenes 451
e Scientific Problems of Technogenic ENVIronmMENt SAFELY ........cccooiiiiiiiiiiiiee e 451
e International Business, LOQistiCS, CUSTOMS AN TAXES .....c.veuiiuerieririeieieiieni ettt sttt 463
e National and Regional ECONOIMICS.......cuiiiiiiiiiiiiie it bbbttt b s 478
e  Production Economics, FINance and MarketiNg .........c.ccueereirieiiiieeiese ettt eneens 514
e Quality Technologies and MaNAGEMENT .........ciiiiiiirieiie ettt bbbt b et b et b bbb b b 569
Technology Transfer aNd INNOVALION ...........eiiiiie e ettt b e bbbt b e et e e b sb et e b e ebe e e eneas 577
Engineering, Mechanics and Mechanical ENQINEEIING .........cooiiiiiiiiiiiieie sttt ettt bbb 581
L oo [0 Tod t o o =t T [T T-T=T o TSSO 581
o Heat POwer and ThermMal PRYSICS ........cviiieiieiie ettt te e et eea et e e be e be e be e neaneeaneesreenas 597
LI = 101 oL o S OO T TSSO T PO T PP PPPTRTPTPP 606
L {0 - (o I I 0] oo SRS PE 606
L . U1 V1V YA I 0] oo RS 609
o Aeronautics and TrANSPOIT SYSIEMS .. .c.oiuiiiiite ettt bbb bbb b e bbbt b bbbt bt 619
International Symposium on Biomedical Engineering and Medical PRYSICS.........ccouiiiiiiiieneienineee e 639

Real Estate Economics and Construction ENtrepreneUISHID .....c.uiiiiiiiii ittt st s e s sre e s sabe e 740




Riga Technical University 53" International Scientific Conference dedicated to the 150" anniversary and
The 1% Congress of World Engineers and Riga Polytechnical Institute / RTU Alumni

Cellular Structures Made of Perforated Metal Bands

Mihails Lisicins, Viktors Mironovs (Riga Technical University, Laboratory of Powder Materials).

Keywords — perforated steel band, cellular structure, through
channels, deformation.

I. INTRODUCTION

Metallic cellular materials are effectively used in production
of the cellular building construction, in aircraft building, in
catalyser and filter production etc. Metallic bands are already
used in production of different cellular constructions.
Perforated metal materials such as steel bands are of the
interest for cellular materials manufacturing. Application of
perforated metal materials opens up new possibilities in the
production of innovative materials and cellular structures.

I1. METHODS OF MANUFACTURING

There are different methods that exist for manufacturing of
cellular structures from sheet material:
= Stretching method: sheets are based layer-by-layer and then
joined in the lines, for example, by gluing, then received
package are stretched (f.v. Fig. 1).
= The method of corrugation: during forge-rolling the sheets
are obtained in defined form. After layer-by-layer placing and
fastening the cellular construction is generated (f.v. Fig. 2).
= The method of plate shearing: a multilayer package is
formed and fastened on one side across the width by means of
mechanical clamp (f.v. Fig. 3a). Package twist around
cylindrical mandrel, then punching holes with an oblique cut
at an angle a is performed.
= Cutting and stretching method: on the tape on longitudinal
direction the slots are done (f.v. Fig. 4a). Then the tape is
stretched in crosswise direction (f.v. Fig. 4b). The form and
dimensions of cells as well as parameters of tape can be easily
changed by variation of length and width of slots and degree
of stretching of the tape.
= Method of interlacement of the perforated tape: previously
perforated tapes are interlaced for rigid construction creation.
Simple but low-output method (f.v. Fig. 5).
= Method of twisting of the perforated tape: relatively simple
method for obtaining single-layer, multi-layer cylindrical or
conical type cellular structures (f.v. Fig. 6).

I1l. MATERIALS AND EXPERIMENTAL

As a raw material a perforated metal band made of high-
quality carbon steel was used. Band specifications, such as
type of perforations, location of holes, specific area of
perforations, thickness and width are of great importance.

Basically, for the manufacture of cellular material a
perforated tape with round and oval holes should be used,
especially in those cases where final products require a certain
fixed location of perforated band. Diameter of circular holes is
usually in range of 1 to 10 mm. A distance between holes is in
range of 0.6 - 4.0 mm what allows flexibility in combinations
of different bands.

Properties data are shown in Table 1.

The main difficulty in modeling cellular structure of the
perforated tape is to determine the geometrical characteristics
of cross-section, as well as parameters of channels formed.

We investigated the method of layer-stacking and
subsequent shear bands. This method allows obtaining a
cellular structure with adjustable through-channels (f.v.Fig. 9).

TABLE |
MECHANICAL CHARACTERISTICS OF PERFORATED STEEL BAND PRODUCED BY
PUNCHING
Designation LPM -1 LPM -2 LPM -3
Mark of steel St08 St50 St08
Standard GOST 503-81| GOST 2284-79 | GOST 503-81
Permeable area, % 66,97 70,50 69,97
Thickness, mm 1,50 1,20 1,80
Tensile strength, N/mm? 320,66 937,80 427,06

When a displacement of perforated elements at a step size
(t) occurs, the length of through channel in the package is
changed (Fig. 10).
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Fig. 10.The scheme for calculating the length of the through channel

Channel parameters can be determined using the following
formula:

a =Clg l )
a

L,=a-n )
a-n

L, = . ®
cos o

Opening ratio, depending on the angle of inclination of
permeable channels (Fig. 11):

Evaluation of mechanical properties was carried out on
samples (f.v. Fig. 12) of the structure shown above (f.v. Fig.
7a).

The strength of compression elements ranged from 2644 N
to 2815 N. The maximum deformation of the y-axis was 1.0 -
1.4 mm.

Modeling the experimentally obtained load in the
environment COSMOSWorks (linear analysis under static
loading), the maximum deformation was - 1.15 mm, which is
on a 1.17% lower than experimental results.
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