
' 361 1 362989 
SABA & CO lll004 -' - ='4;12 '99 FRI This Sheet Has Been Replaced 

. t ' . 11111111 ~111111111111111 99-(f 6-6 4 g ~·-a··~-·· 
27DEC1999 

The inrention relates to production of articles that comprise 
metall: c parts, e.g .. by rolling m~thods_, po'N"der m.et.a.llur<JY, or 
by welcing methodsr inclusive o:f the exp:losion :method.St and. can 

.S be- su ltably used in the structures utilized in the 
con~trt ct ion, mechanical en;i.neering industries, and in other 
types cf st.rUctures. 

10 

15 

Tl:e following reterences can be considered ·aS the prior 
art of the proposed device: 

.·.;- .• . . ., . . 

I.A sheat layered structural material obtained in eitbOdiment of 
«A ?r.uthod ~£or produei·n9 . three-layer ~heets ··and strips~. RF 
pater.!: N 2 063 852,. publ .. 20 07 ,9.6, · Cl·~ . B .· 23 K 20/04, 
comp.:z: 1$inq ,- . in cross"." sect ion,. at . least two laye.rs.. . . _, .. 

Di :sad.vantages of this p.rior .art ~re as ·follows: abs_ence ot 
a strut turally-pre<;:.ete:i:&rLined. · th;l.ckness variation .o~ .. at least 
one of l'a.yers . of a sheet layered structural· ~.aterial as 
~ffe~te i .by shaping. operations, an ·insufficient · 1evel of 
ma.nufac ::u.rab.~l'ity and an high consumption of materials in 
manu£ac:ura .Of the a:r:t;\.cles. made Of a sneet struCt\1,ra.l . ·.-- . ·~·; 

20 mate;i;ia.. ~ Implementa.~ion o~ a $heet ~ayered structu~al 

materia .. without st=!iucturally-predete.r::mined 
. . . . . ~ " 

thickness 
. . 

variatiiJn do~s not allow:·. to . provide. a required thinning of at . . . . . . ···. '· .. . ... ·: '. 

least · >ne · ot the article .. lqyel:'s as: eff~ct~d QY .;s.>:J..aping 
opei:atil ins. 

25 .The: te.rm «shapins operations». .shoulc1 be understood. as the . : ·. . . 

followi: .g ones: bending, twisting, beading, straiqhtening' 
drawing .. ~oulping, fla.nqing, e."'l".bossin9, reduction in cross­
sectiom 1;'~:i:~a, headi~g, etc •. c'il ... 

~~ . 

2. «A c:i netai~~c ·strip, for· .exa,.,""'lple for welded pipa.s, and a 
30 rnethoc for manufacturing the same.», .RF patent N 2 068 324, 

publ. 27 1.0 96, cl. B 23 K 20/00, i;:o~risinq,. in cross­
secL1c n, at least two layers. 

Dii:advantages of this p~ior art are as !ollo1r1s: absence of 
·a .struc :u.1.='!lly-pr~q.e~ermined tl)ickness variation of at least 

35 one of layers of a sheet laye%ed structural material· as 
effectec by. .shaping ope.rations;, an ~nsuff1cient level of 
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.. 
manufact1rab1lity and an high consumption of materials in 

:manufact .ire of th:e articles· ma.de of a sheet structul:al 

mate~ial. ~mplem.entation of a sh~et layered structural material 

without. a structurally-p~detennined thickness variation d.oes 

5 not·a11c~ to p~ovide a required thinning of at least one of the 

article Layers as effec~e~ by shapinq operations. 

In .re•.pect of the techri:tcal ei;;sence, the following 

referenc~ can be. considered as the. most pertinent prior art of 

the ~ro~~se(i device: «A sheet structural ·matertai» according to 

10 RF pate 1t N 2 010 690,. publ. in 1994, cl. B 2~ K 20/04, 

compris~ :ig, in c.rose,-s~c;:tion, at .l~~st :t~o lay~rs·~ 

Di~ advantages of this . p.r:i~r ~rt ar_e . as follows: · al:>sence of 
·~~,,.. . ~ . . . ' . ·• . . 

a st.rue :urally-p:r:edet~~ined thickness vari~t1on . of .. at ieast 
·~-·· . . ·' . . . : . .. .. 

one of laye~s -of ~ sh~~t la~er~~ structural material as 

15 effectec ;:;:~¥.: shaping: ope:r:atio~.s, an insufficient level of 

=anufact •.tral:>.i.lit.Y and an high · consumption of xuate:r:ia.ls in 
·.::t ~-.. : "::. • • 

20 

25 

~anufacture ot the articles made of a sheet structural 

material - Implementation. _(.)f a sheet layered structural ir~:te:rial 
:..· . . . 

without a structurall¥~p.re.d~termined thickness variation does 

.not allc w to provide. a_ reqUi:t:ed. thinning of at. l~ast o.ne of the 

article layers. as effectec 12Y shapi.rig oPe~ations. . . . . . . .. . . 
In t1'e .. course of. the · shapi~g · o~~~ations1 thinning of at 

least Oj Le 1 .. a.yer of a s.heet layered. . str:uct~~al niater~a.l ·talcea 

place iI the ··places and ·shaping operation pa:ramete:cs determined. 
. . . . . 

by the e;:·d:ucture of a ina."'lufactured.·· article,· and in this 
.· .. . . . 
final artieJ.e is carried out not 

~.~· . .I ' 1'·· .. ·.! 

connect~ on,·~ ~~ufacture of a 
";- .· .. 

tn the ;)pt1mal way in terms of a rational dist:r::Ll>ution of a 

materia~ . ~ . 
. ~ 

ThE" objective of the invention co.ns:i.sts in .;>.rovi~ing a 

30 sheet J ayered str~ctt;tt.~l niat.e.rit;!-1 ensuring a structurally­

predete~ mined thick...~_esis · va.ri~tion · :of a'\:, leC1.:st one layer 
' ·' . . '· . . . ~~ 

effectet by. shaping oper~tions,. a.n. imp:co.ved man~faetu:r:ability .. 

a low c >n.sumption of matei:-:lals ~n manufacture .. or .. articles, a.n 
!...,~ 1 ~,' • • . • • :'. • • . • • • • 

·hiqh CO! ·.r:~.~:~O."l resistance an~ sound"'.'proofini;r of structures made 
... s . . ,, of a she et· ··1~x-ered st:ructural material.. . . . 
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Sai t technical result. ~:f the inventi<;>n is to b' attained 

th.rough :.ha~. a sheet layered structural mat.erial comprises, in 

c:::ross·-se :t1or&, .. -at least two layers, .and at the bounc.a.ry of the 

front ani rear sides of .at least one of the layers and at least 

S on one cf the vertices of at least one of the section layers, 

at least a portion of ·the sect-ion boundary line is !.mplemented 

in the fo::cm · of a fragment of' a conic section of a right 

circular cone. 'l'he;reby a structural.ly-predeterm!ned thickness 

variatio ·i o:f at least one layer of a sheet layered. .str.ictural 

10 material as effected by the sh.apinq ope.rations. an· improved. 
~ •· . 

manufact irabi~ity and a reduced consumption -of materials in 
; ....... :.. . . 

ma.nufact lre __ : 9f the ar~icles- ma.de of a. sheet layered structural 
,,_·,,. . . ' 

material are provided •. . . . . 

The textn,. «Vertex» should :.by understood. as a port:i,on of 

15 section of a:t least one. material la_yer, which portion is 

cont1guc .is to th~ place of i_nterface · of the !.ront and rear 

s:ides of this layer, or to.the place of interface of one of the 

.sides of this iayer with the b9undary qf a portion of section 

of this. layer that cor.neets ·the front and rear sides of this 

20 layer. ·,.· -~··· 

A t ront. s'ide of a lay~}" should be U-1,derstood as the laye:c 

side di >posed:~ closer to the front side of a sheet layered 

structui 3.l ~terial; and a >":ear side of _ a la.yer should be 

understc :ld a~ the layer side c;iis~osed . farthel: fl:om the front 

25 side of a sheet layered .structural ~te'°ial ~ 

The te:c:tn ccconic section» .should be understood as the line 
. . .. 

that is defined by the surface, of a rig);lt .circular cone and a 
:;_., . .. . ·. 

secant F lane that does not. -pass' th~ough its vertex [2]. 
. . 

A tlleet layered struct:ura.l material can be implemented 

30 with fo ~tion of an anqle of at least on~ of the section 
..... 

"Vertice:: of .~t least one ·of the layers, which angle is less 

than 18 JO I and thi$ Circumstance 'Will· allOW tO facilitate 

further ::nach1nin9.of a sheet lay~red structural material. 

A ~ heet layerac1 structural material can be ims:lemented as 

35 having it least one of the laye:r;s of' a variable thickness, 

which ci.rcumstance will allow to provide a structurally-

.. 

141006 
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predeter~.ned thickn~ss variation·of a she~~ layered structural 

material :o be effected by t~e··sbapinc; ope:ations-

A st. ~et layered structural material can be implemented as. 
haV'ing a tbick..'l'\~ss of at least one of the· laye;c:-s as increasing 

5 in the d~ rection from one edge of the section towards another 

one, whic h will allow. :to· provide.· .. a · structurally-p.re·:iete:r:mined 

thicknes!. ·~~riation of a sheet: ··iayered structural ma.terial to 

be effec1 ed ·'-by the ehapinq operations.. · 

10 

15 

20 

25 

30 

35 

A s! .eet layered. structural material can be implemented. as 

havinq a thickness of .at ... le~st on~. of .~he .. layer.~ .~.s incr~asing 

~n the . !irection from .. the; se.c~,~on , :i..~~e;-. portion towards at 

least. 01 e of the ed9es; .. which. , .. :will allow . t.o provide ... a 
. - .. ~ • . . . • ... ~ ·.:.: •. .. . . . . .. .' . . ·' : . ·. ''!.. .. . . : '·- ~ 

structur i.lly-preqet&rmined .. thic)(ne!ls . variation of .a. sheet ... . .. ~ . . . . . . . . . . . ~ 

layex-ed st:cuctura.l . n\ate:r:ial to. be ef:eected by. the .shaping .. •.. •: . .. ; . ; ·.. . . ··. '·. . . ·. ·. ... 

operatio1s. 
A :s .;·~et. layered .structural·· material c~n, 'be imp.lamented as 

• .··v ... ::::-:·~- .. . . . -~. . .. . · .. ·.. . . . . 

having a th.~.~k~ess of . at ... lea~t .?ne. ot. the layer.s as decreasing 

in . tile :1ir;ct=!-on ·f:i:-om . the $eof~on. ~nner . portion towa~ds at 
·- . ' .. 

least o 1e of the . edqes, which will allow to . pro~~de a 

structu1 ally-prer.:!etel;mine<:; · · thi9~ness variation of a··· sheet · 

layered structural . ~~~~~14~; '··,t~ ~,.;be' . eff:ect~d by th,e ., .. $~¥ing 
: _:; ..•• r/I:'•' •. ·' ~-- •. • .• ···-~a:· ... ;~'.-·~-·-~ 

operatic ns. • . . ::. :· · .. 

A f hee;t, layered ~t:r;uctural i:na:t.er:ial. c~~-. be ~l~~_nted as 
having l thick:a.ess of at · 1~ast one of "the . la~:r:s ~s --~arying 
multiplr · "J:imes, as. inc:::r:_easing .. and. dec~as:l.nq, .wh..:Lc;ti .. w'i.11 allow 
to prov ~d~'/a ·. structu~olly~p~ed•t~J:tnined . thickne~·s · ,,.~~iation of 

a sheet i~i~~ed strilctural ~terial to be ... eftec~ed by the 
~: ' . . .. . 

shaping ope.rations. :. 

A jheet . layered stru.ctu.ral . ·material can be implemented as 

h~ving a th~-~-kness of at lea~.t · o~e ·of. the. laye~s ~s varyinq 

multipl! times and pe;i~dlcally, ~hich will allow ~o.pr~lde a. 

st.ructt= cal.ly-p.t"edete:cm.in~d. .. thi~~ness . v_ar:i,a~i..en. of.:. a sheet 

layerec structural -mat.eria.l .: to . .l:;le e!fe~,te~ :. QY: th.~ •· .$.~~ping 

operatj =>ft.~-· .. · .. 
A sh-et layered structural .material oa.n be .·implemented as 

-: . ,. . . . .. ' 

havinr; a c::.o~v•:»t p9r"C.ion cf the lenqt:il of · the line being the 
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predetermined thickness variation of a. sheet layeJ:"ed structural 

~..aterial to be effected by the shapinq_op~rations. 
. A sheet layered structural material can be implemented as 

havin1 a: thickness of at least one of the layers as increasing 
.. ... ·. 

S in. the di±ection from one edge of the secti"on towards another 

one, \Vhich··--will allow to provide a· .st;;:ucturally-predetei:mined 

thick.ie:ss variation of a Sheet layered structural material to 

be ef!ected by the shaping ope~ations. 
h sheet layered structural material can be i!Uplementea as 

10 having a thickness _of. at least: one cf· the. layer& as ~ncz:easing 

in the dir.ection from the section . inner port:L.on towards at 
. . . . .· .. · . ·. 

least one .. or- the. edges, which wi.ll allow to provide a 

st:ructural.l,.,y-predetettnined thickness · variation 
·~ . ... . ~ . .. .· 

o: 
~; .. a sheet 

layere1d ·-s~F~ctural ni..aterial to 2)e. effeceed by the shaping 

15 operations .. · 

A sheet layered structural material can be implemented as 
havin9 a thi~~ness of.at lea$t .one of the layers as dec~easinq 
.in th.e cU.rection .from _the section inne:r: portion toward~. at 

least one of the edges, Which, will .allow to p.rovide a . . 

20 structurally-predetermined th1ckne$S . variation of a. sheet 

25 

30 

~- - . . 

layered structural . mater.i~} to·. be effected by the shaping 

operat1on,s_~.. ,. , . , · 
:. ·:·· ·:. ~ . 

A sh~et. layered _$~:ruotu:r:al .ma_terial.: .can be imp::!..emented. as 

hav;i.ng a thickness of at least one of the !aye.rs as va.ryinq 

multiple times, as increasing and decreasing, which will allow 
. . 

to provid.e a_st.ructurally-pr'7determined. thickn•ss variation of 
a sheet layered structural .material to be effected by the 

. ~· 

shaping )perat~ons. \ 
A s1eet layered ~tructura~ ma~erial.can be implemented as 

having a thickness of at least one of . t,he layers as varying 
. . .. 

multiple titdes and pe~1odically, which will allow to ~r~vide a 

st.ructur iily-predetermined th~ckness .' va,r1at1on of a sheet 
·:: .. ".,:;. · .. 

layered s·tr.1.J~t..~ral material to be effected by the shaping. 

9peratio: is. 
. . 

3$ · A s~teet layered s:tructural material _can be implemented as 

having a con~x port~on of the lenqth o.f the line being the 
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assembl Lng cf structures made of a Sheet layered structural 

material. 
· A sheet. layered structural material. can be implementeei as 

having at lea.st one protrusion on a .portion of the length of 

5 the. liri :t beinq the boundary of at lea.st· one of the . sides . of at 

least >ne of the layeJ:"S.1 . which will al.low to facilitate 

assembling of structures ma.de· of · a sheet layerec structural 

10 

material.. 
A sheet layere~ structural .material can be implemented as 

having at least one metallic layer, as well as havinq any 
.· . 

portion of any other layer as .metallic or non-metallic one, 

···which ::i.rcuir.Stance will allow to improv-e the cor,rosion 

resista 1ce of structu:ces ~d~ o~ a s~eet layered structural 
<;. .. 

mate.ria L. .. 

15 A sheet layered structura+ material can be imple.~e~ted as 
... '· . .. :i ··. 

having· at.,_. least one cavity at least on a portion of the length 
. . . . . 

cf the line be.inc; the bounda,;y between. at ·. least two adj ac~nt 

layers, : .. ·~~ich will allow to imp°rove the ~~_und-p:roofinq 

propert i~.s · .. of structures made of a s.heet layers structural 
20 materia L. 

A sheet layered . struci;pral nia~erial c.a~ .. l:>e imple:rnen_teci as 

havinc; ?eri~~ic caviti~~ at _:l~a.st_ on a.~~r.t1on of the .~anqth of 
the li ~e bein; the bcn.indary· between ·at least two· adjacent 

layers, which will allow ~o improve the sou'rl:d-p~:t:oo_fing 

2S properties o~ structures mad~ . ~f. a shee:t layers .structural 

material. 

A sheet layered stru~tural. ma.teriai can be implemented. as 

havinq a:~:~' least one r~ce.ss at' lec:Jst on . one of. the vertices of 
'•(.... . . . . 

at lea ~t one of the . section layers·, which W'ill allow to 
30 facilit a.te assemblin9 ot · st;ru~tu.res made of a sheet layered . . . . 

35 

struct~ral niate~ial-
; 

A sheet·. layered. stz;uctural material can be implemented as 

having at least one protr~sion at least on one of the vertices 
- of at least . one of the se~ti~n. layers.. . wh.i,~h will ~l.~01'1' t~ 

. .. . ... .. . . . 
facilitate assembling of structures made ot. a sheet layered 

structcral material. 

la!009 
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A shaet ·1ayered structural material ~an be implemented. ~s 

having a~ least one of the vertices of at least. one of the 

section : ayers and/or. a portion. of the boundary length. of at 

1.east ~nf of the sides of at least one of the section layers, 
5 comprisirg, in cross ... section, fragments, or combinations of 

fragment~ o.f,: . a:. polyqon, a conic section of a riqht circular 

cone, wh 1.ch circumstance will allow to· improve pxecision of 

assemblir q the structures made of a sheet. layered · structural 

material when a protrusion and recess are connected. 
10 

. 15 

20 

A s: ieet layered st.ructural material can be imclemented as . . . . . . . . .. .. . . ·-·~. . , . 

~aving a: least one disco?ltinuity o;e thickne~.s ·_~f ~t least one 

of . the ~ayer~. The . thickness . disco:t?.t~n~:l:-t,i.es can 1?.a- . multiple 

and p&r.odic, wpich. c~rc-µmsta..~ce will allow to facil~tate 

assetnbli 1~ o.t structures made of a sheet la3~Z"ed. structural 

material. 
-~~ .. 

s~~iy of.the· prior art has shown that the ciaimed set of 

the essE: :ltial tea.tuxes as set :forth in the invention claims is 

not Jcnc~n heretofore. This allows to conclude that the 

inventicn complies W:i.th the «novelty» criterion . . of 
·'· .' , .. 

pa.tentat ility. 

Fo1 checking of . cow.pl~anc.:e qf. th·e ·. claiined. invention with 
~. . . . . .~ .... . 

. the «in rentive step» c:rite.:riQn., an additional sea::eh th:c._ough . : ' . 

the kno m :technical approaches· ha..$ b,een carri•d cut: for the 
. . 

purpose to find. the featu:t:es that would. coincide with c:lainted 

25 approa.cl features that are distinct from the most pertinent 

art. I~ has· been ascertained that the .claimed technical 

approac! 1 is not obvious f.rom the prior . art. Consequently·, tne 
\ 

claimed invention complies with the «inventive step» criterion. 
. . 

Th·! essence of the ·invention and the possibility of 

30 prac:tic !l:,_real:i.zation the_reof is explained ~ith reference to 

the ace >mpany~ng drawings~. whe:r:ein Fig. l snows a c.ross-section 

of a sh~et ~ayered_struetural mate~:Lal; Fig~ .. 2-7 show examples 

·.of a. s· :ructural implem.~ntation of a c::ro&s!""section of a· sheet 

layerec s~~ctural material: 1!'1.qs s-21 show exatnples of' a 

35 structt t"al intplementation of portions of a cross-section of a 

·sheet layered stru.ctural material. 



------------·-----· .. 

961 1 362989 
2'4112 '99 1 d S9 SABA & CO This Sheet Has Been Rep ace "' ""'"'"' .t-Ma.: ,,,.,.,,.,.,. ... "'4-1.>~11--~~ 

11111111 llllll llll Ill llll .. 

. 

. 
A ~heet layered structural material (Fig. 1) comprises, !n 

cros~-s aiction. at least two layers l and 2, having boundaries 
of fron~ 3 an~ rea~ 4 sides, at least a portion of the section 

5 .bounda..r 1 line of at least one of the layers at boundary 3 of 
the fro lt side and at boundary .4 o.f the rear side,. and at least 
on one of ve.rtiee5 5· of at least one ·Of the section !ayers 
being i nplemented in the form of a . fraQ'inent of conic section 6 
of a riJht circular cone. 

10 In the examples of a struc.tural Litplementation cf a sheet 
layered .$1;ructu.ral .rnat~~:Lal as, s~own. in Fi~s. 1 and 2, angle 7 

·fozmed by: .. vertices 5 ca.n be impl,emented -as. being .less than . . ... :- . ... . ,· \ . . . ~ .. 

180°. 

In the exampl.es of a structural implementation o:f! a. sheet . . . . 
IS iayered structural material as ~~own in f'igs.. 1~.13, one 'of 

layer$ . ( 2) is imple.1Ilented as ~~ving ·a va;i~ble th1cknes~ .... ·· 
In t:he example o.f a s.t.ructural implemen~ation of: .a sheet 

layered :struc.tur;al material as shown in Fig. 2,. thickness 0£ 
layer ~ increases ' in the. direction from one edge e of the 

20 section to. another edge 9. 
·~1:·~.:...-- .~.. . .,..... .... ~··--,.·· 

In tt.Le .. example of a s.:i;:r;tictui-al i?t_lP_lem~ntation of a sheet 
• .. • #'· •• ·•. 

layered stru.ctural mate.rial as . shown . in Fiq. .3, thickness of 
layer 2 deere~ses in the direction from section inner portion 
10. towa: ·as e~qes 8 and . ~-

25 In the example of .a ~tructu~al. implementation of a sheet 
·~ .:. .. : ' ........ 

layered structural material ·as shown in :Fig. 4, t:iickness. of . . . 
layer 2 decreases in the direction from section inne~ po~ion 

. .:..... "'· . " . . 

10 towazds edqe 9. 
:.· 

In the ,examp+e of a structural implementation o.f a sheet 
. . 

30 layered $.t;.tuctural material as· shown in Fiq. 5, thickness ot: 
.;, . .":::· .. 

layer 1 va:z;;i.~s. multiple times, as inc.J:easirig and. .decreasing .. . :. .. · .. 

In the e.xample of a structural i.mple.'nentation of a sheet 
layered stJ:Uctut"al material as shown in, Fig~ 6, thick."less of ...... 

·1aye:r:: l { 2) va,;ries mul ~.iple t,imea 'and periodically. ' 
3S In the example cf a structural impl.ementation of a sheet 

laye.red structural material as shown in Fig. 7, a port·ion of 



. . 51 1 362989 
24/12 '99 FRI SABA & CO u .•• 1.· .................... ,"'1.# 

.. 

&.11.&..M-..IW .t. • • . 

t:he len ;Jth of the line beinq the bollndary of front side .. 3 with 
respect to the. median ·1ine of s~ction of layer 1 is implemented 
as com; sX, and a portion of· . the· ·1$ng'th' of the line being the 
bounciar 1 of rear side. 4 with respect 'to ·the media.n line of 

5 section of ia.yer 1 is imple.~ented as concave. 

10 

In the example -of a st_r~ctural · implementation of a sheet 
layered ·structurai :material as· shown in Fig. 8; a portion of 
the !er.1th Qf the line beinq ~he bounda~y of fron~ $1de 3 of 
layer (the same is also rear side 4 ot laye+ 1) is 
imple:me ited as having steps 11. Steps 11 can be .L1Uplem.ented 

(Fig. 9 both wit.h an increase of th.iekness of at least one of . ~~ . .. . . . : . . . . . ;:,· . 

-layers l) of a sheet.la.yez-JBd s~.ructu.=al tnatt;i:rial in t.ran~;.tio:n 
0 0 0 ' H ... 0 : : • ' • ' '. • o '-~ '' ' • 

from on• =· step to anotl)el: one, an9 . ~1th a d..e~~ea.se. . . 
••. "·• • • .,, • ·•·,· ,-'•• • I • ; 

.In the example o:! .a struc~ural implementation o:C a sheet 
15 layered st:cuotural ,materia.~ ~s .... ~hown in . ~i9.'.. iO, the ma.teria1 

has a 1)1 •nd and/04 bended form 12 • . .:.:.'-· .:·.:.. .. . . . . . . 

In t~e eY..ample of a structural imple..~entation of a sheet 
layered stru~~u.ral material as shown_ in Fig~. 11, bend a.nd./or 
bended form 12 of. the material is implemented as peing 

20 rnultiplt, in'?l.ud.inq a cha:nqe .of concavity to the oppo.s1.te .one. 
In the example of . a s:t;.,tuctural implementation of' .a sheet . . . . ~ . .. ··. :: . ·,· . . ... ~ ,:· •· 

layered structural ~terial as S~OWn 'in, FigR 12, a po:z;tion of . . .. . .. 
the lenc rth bt' the line being the boundary of ~ront side 3 of •;!" •• .· • ' •. ' . . • . ·. • • • •• 

laye~ 1 is imp~eroent~d ~s havin9.recess 13~ 
25 In the example Q~ a $truetural implementation of a sheet .. ,. . . . ~·. . . 

layered s~ructural mat.erial as shown in .Fig .. 13, a portion of 
the len( th ,·?,:f the line beinq the boundary of front side 3 oI. 
layer l is implemented as having protrusion 14. 

In the example of a structural implementation o~ a sheet 
..... I • ' ' ' 

30 layered. ~tructural. ma.terial as show:n in Fig. 14, l~yer 2 of the 
material is implemented ~s· a . -~tailic one, ~nd ·. l~yeir: l .. is 

35 

. . . . . . . 

ixnplemer. ted as having non-metallic po:r:tion 15 and metallic 
portion HL ... 

In 
layered 

l and 2 

the example of a structural .. . . .. . 
structiJ..raf material as shown 

',O ~- OM 0 o 

:i:; tl'le material, cav~ty 17 is 

impiementation of a sheet 
in Fig. 15, .· between layers . ' 

implemented. 

~J)J, 
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In the exa.'t\lPle of a st:cuc:tural implementation of a sheet 

layered structural material as shown in Fiq. 16, between layers 

1-and 2 o~ the material periodic cavities 17 are implemented..: 
'.• . .. . . 

tn the example of a structural imp~em~tation of a sheet 

5 layered structural material as sncwn in'. Fig.. 17 I vertex 5 of 

layer 1 of the material is implemented as havin9 recess 18. 
In the example of a· structural impleinentation of a sheet 

layered structural material as .shown in. Fiq. 18, vertex 5 of 

layer l of the material is ~"'npl$mented. as having protru$ion 19. 

10 In the example of a structural implementation of ~ sheet 
.. - .. - .. · ·~ . . . . ,. . . . . . . ..... ' ·' . . :. 

layered structµral mate.rial as _sh~n in :ri_g. 19, . edg~ .of layer 
. . 

:I of a ~h.eet;. layer~d .. st~uctur~.1. Inateria·l comprise~ ~ fragment 

of circ1 ~~renee 25. . In th.e sheet' la.ye:red st~ctural mat:erial 

at least on!.-:o~ vertic::caus 5 of the section, and/o,r a portion of 

15 the len< th be.~ng the bowidary _oI a side of section 3 ( 4) can . 
~ . . ' 

comprise, in __ c::r:oss-s.~ct~on, f.ragJnents.· .?UJ.d/or c.:oml:>inat.ions of 

f~agments of: a polyqon (squar~ 20, zectangle 21, t.rap$ZOid 22, 
. . . . .. .. .. . . . 

.rhoir.b . 2 3, triangle 2 4, ete. ) , .. .a. . conic .. sect_ ion . of a.. right 
.. . . •.. . .. ·. . . 

c:ircula:r:. cone (circomf~rence 25, .ellipse 26, etc.). 
•• ¥ • '• .... •• • • .': • •' ••• • ••• 

20 In the. ,exa.""nple of a str-:Ictlirai -implementation .Pf a sheet 
.:..• p. . . 

layered st:1:uctu~al material;. ·as shown in · Fig. 20, thick.t"l.e~~ of 
,. •·.. ; . . . • ... 4. . . • • • . ·. . . · ... 

layer l ~-~ the material. has discontinuity 27. · . 
. j~~-~·=· . . . . .. . .. < .: : : • • •... • •• • •• : .• ~··· .... · 

In th~ .. :eX!!Mple_ of .a. struct.ura;!. iniplementation of a sheet 
.. ... ·• :~ , .. .. .· . . . . . ~ 

layered structural material as 5hown in Fiq. 21, 

25 d1sconti 'luities 27 of layer l are mult1ple and periodic •.. 
·, .· ·: . . . .· 

Thu s, th~ use of ~he _ above-desc:r: ibed sheet. . layered 

structuz al material wi).l allow to __ c;1ttain the cJ::>ject.~ve·· o~ ·the 

inventic 1 .. 

tl!ferences .. • 
·.·. . : . 

30 L Maste.:i:: >11' V .A~ , Berkovskiy V. S. i. Theory of ·Plastic Deformation 

35 

.. 

apd ~~ess-~re T.r~_atment of Met:~ls,. M., Metallurghia 
.. .,..;) .. 

pu.blis a~~;s:,.,_J.989, p. 399 .. 

2 Refere ice ·'.1J1ctionary-· of Mathematics, M.-, 

Entsyc ~opedia» publishers, 1988, p. 847'A 

·~\ ·: 

(($0'(ratskaya. 

• 
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CLAIMS 
~ 

l.A she~t layered structuLal mate~ial, comprising, in the 

cross- section, at least two laye~s, wherein at the bounda.i:y 

s of a f ~ont and rear sides of at least one of the layers, and 

at lee st on one of vertice:s of at: least one of the section 
·:~' .!. . • l 

layers. at ieast a portion of the section .bo1.!nd.ary line is 

implem :1nt.ed "in the form of. a conic section cf a right 

circulir c:one .. 

10 2.The sh~et layered structural material as claimed in claim l, 

wherei 1 an anqle of at lea·st one of the vertices of at lea.~t . 

ona of the -section laye-rs. is less than 180°. 

3. The staet laye~ed structural· material '·as clairnec:f in ·any one 

of ·cl( i1nS l and 2, ·wherein at · least · one of the . layer$ is 

15 implem :tnt~d as having a variable thickness. 

4~ The sr. :et layered· st.rUctutal ·material as claimed· in cl.aim 3, . 
wherei1 thickness of at ·least one of the ·1ayers increases in 
t-r.~ ri~ ,.;iiariri nn from one edae of the . section towa::ds anothe.r 

20 S. The ol'\:)ot l.;:i.ycretd. stru.C!t\'J;,~i:i.l. .mat.:o;ro~1 ~_,..1,'lli~"rWn -r:1.iei.m .3~ 

wnere.i:i 1...n~1_.;Au':1:::1:,, v~ --','-- .1..:;c;i.ciL ~ .... o:i·.""'i::. 1.oi .... • . .r...z..:.~• L~ou-••••• &.n. 

the d .. rec'!=iOn from. the section inne.:t' .. pc.rtion towar~s at 
••• w .... 

least ')ne of the edi;Je!j ... 

6. The st ae.1; layered st~uctur~l. mater:ial ~s c;laimed in c::lairn 3, 

,..pJ,...,.,.,...,·.., -:-h; "'.'~"'ac:Q nr Ar l ~:.11r nnA of the laver~ decrease.~ in 
the dic-ection from the.section inner port.ion towards at least 

one of ".thfir· ed.qes R , 

7. The st e~t· l~ye:r:ed structural material ·as elail\ted in any one 
·. ·~ .... , 

of clc ims 3, - 6, wherein th~ckness of at least one of the 

30 layerf var;es multiple .. times, as inc::.i:easing an.cf: decreasing. 

8. The st eet layered structural material ·as ·claimed in if;.ny o;te 

of cl• ims 3 - 6,. •":l'l~re.:Ln thic:Jcness of at least one o.f the 

layer5 varies mult~ple times and period.ically. 

9. The sr eet layered str.ic:tural m.aterl.al. ;a.s claimed in any one 

35 of cl~ ims 'i - 8, wherein a portion of the length o'f the l1ne 

ll!014 
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being the bounc.a.ry ·of at least one. of the sides of at·least 

one c f. the · layers with .. ~espect to . t'tle median line of the 

sec::ti :>n of the. layer is implemented as convex • . ,... ..... ··------ ______ .... 
• ....... "'!' ... '""":"- _., __ ,:.:.,._..; ~- --· ... 1111111.~" 

5 of cl aims l - B, where.in a portion of. the length of the line 

beini; the bounda;:y Of at leas.t one of the sides Of a.t least 
I. .: 

one cf t"he 'layers with respect to the median line of the 
. . 

sect1)n of the layer is implemented.as concave. 

11. The sheet layered. structural . material as claimed. in any one 

10 of cl lims l - 10., w1lere.i.n a· portion of tbe length of ~he line 
.. · .. . . . ,; 

beinc the boundary of at leas~ one. of the sides of· at least .. . . ·... ·,_ ·.. ··.. .. ·'. .··· 

one cE the l.a.yers is implemented as· step-shaped. 
.. . ........ '· .· .. . .... . 

12. The sheet. · i~ered . structural mate.rial as claimed. · in. cla.L.~ 

11, ;-here.in the steps can be implemented both as· with an 
15 increase .. of the · 1ay~r matex;:ial tn:i.okness ;i.n tl:'ansJ..l:l.on :troiu 

of st~p to, another one a..~d with a decrease. 

13.Tne sheet layer~c structural material as claimed in any one 
of c.l a,ims 1 - 12, where.in at least one edge of the material 

is i~?lemented ~s h~ying a be.na and/or bended form. 

20 14. The sheet ·layered struc.;.ural material· as c1allr.ed in claL.Lt .. ~ . . 

l3, v he.rein: the bend and/o:i: '.bended fo:i:m of .the mate:tial can 
. . . ' . . . . ~- . . .,· 

be i:-;.il~nteci as a:iso·· ~ei.ng . mult$.ple, .. wf.,th a . change of 

concav~ty.,, ~ncl.udi!l.9 the chaf:'9e ~o t.b,~. opposite ,concavity. 

IS.The sheet layered structu.:car material as c.laimed in any one 
25 of cl aimS· ·1· - 14, wherein a portion of the length of the line 

bein~ the 'boundary of. ·at least one of the sides ot at least 

one ,f the layers · i's implemented· a$ havinq at least one 

.rece.e s .. .·· 
16- The sheet layered stri1ctural materia..l i!S cla~ci 'i.n.·any ona 

30 of claims l - lS, "W'liarein a portion of the .length of .the line 

be inc; the bounda..ry of , at:. least: one· of the sides , of at·· ieast 

one lf~··t·he· layers , i.s impletr.en:t.ed . 'as . havi:nq at least one 

prot i uiU.oµ. 

17.The sheet."layered. structural rnaterial·as claimed in any one 
35 or c; .aims l - 16, wherein at least one of t:t:.e layers is 
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imple..111.E rit'ed' ·as a. metallic one~ and' ·any· portion ·Of any other 

layer l" ei'ilg · i%nplemented. as a metallic o;i: non.Ometallic one. 

18- The si eet ~."ayered· structural material ·as claimed in any one 

of cla:ms 1 ~ 17, wherein a portion of the length cf the line 
5 bein; .he boundary between at least two contiguous layers is 

i?nplem· ·nted as having at least one:-cavi~y. 

19. The s'1eet !·aye:red structural material as claimed in claim 

lB, 11h ?:re:l.il the cavities a:ce implea'l1ented as being periodic .. 

20. The s 'l~et layered structural material as clai..-rned in any one 
:· .. . 

10 of cla Lms · 1 ·:·.;. 19, where.iil ·a.t. leiast 6ne of·. the"· vertices of at 
'·:.. ·.' . 

least ;,ne··· of:' the. section layers : is i~lemeh~ed as. having at 

lea.st :>ne rel:::ess .. 
• 21.The e:'.leet layered structu~al·mater1'al as claimed in ·any one 

Of Claims 1 .;. 20, wherein at least one' Of the Vettice·s Of a.t 

15 least one of the section -layers is implemented as hav;inq at 

· least :>ne pt"Otrusfon . .; 

22. The ! neef ~ayered structural inateria.l · as cl.aimed in any one 
Of cl.~ ..µns 9 ~ 21, Wbe.re.in at least one Of the V'ertic.es Of at 

least O~EL Of the seetion. layers, ·anc;l/Or a_, portion of the 

20 lengtl' of . :the boundary ~f at · l&ast one · of the sides of at 

least. one. of: the section layer·s a.re· implem.en·ted from a group 

comp.r. sing, in cross-section, . fraqnte.~ts and/r;>r cornb~nations 

of fl agments of: . a· -poiygon, a - conic. sect-ion of ... a .right 

circu .ar cone_ 

25 23. The 1heet layered · st:ructural material as claimec in any one 

of cl ~ims 1.. - 22, wh•re.in tp·ic;:kness . of·· at· leas.t -one of the 

layer Lbas_ at least. one. di$CO~tinuity .. 

24. The S:.iieet · -layered- structural-· iuaterj:al· ·a:s claimed in claim 

23, ~herein the thickness discol1tinuities are multiple and 

30 peric :lie~ 

iiii~ii 


