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A SHEET STRUCTUAL MATERIAL 

rhe inventipn relates to ma.nuraoture of articles made of a 

metal. fo~ example manufacture of such articles in the rolling 

· S produ:tion 9r.powd.er metallurgy indust~ies, and can be suitably 

used in the metalworks utilized in the construction and 

mecha.1ical engineering industries, and in_. other types of 

metal1orks. 

·~he following references can be considered as the prior 

10· art._ o : the proposed device: 

L «Ho•.-rolled ,.sheets~ standard GOST -19903-74, c¢mprising, in 

cro:s-section, boundaries of the front and rear sides. 

I ·isadva.ntage.s of . this reference are: absence of a 

st.r:uc1ura.lly-predete~ned thickness variation in a sheet 

IS st.ruct ural materia1 as effected by the shaping operations, a 

low. l ?vel of manufacturability, and- an high consumption-. o:f· 

materj a1s in manufacture of the a.rtic1es .made of a sheet 

structw:al materia.1. Implementation of a sheet structu~al 

material without a structurally-predete.tmined thickness 

20 variation does not allow to provide a requi~ed thinning of the 

articl~s by the $hapin; operations. 
. \ 

T :ie «shaping ope.rations» te:cm should be understood as 

those of bending, twi$ting, .beading, straightening, drawing, 

mouldi1g1 flanging, embossing, reduction in cross-sectional .-
25 area, leading, etc. [11. 

2.«Col·i-rolled sheets», s~andard GOST 199904-90, comprising, ~n 
. cros i-section, -.boundaries of the front and rear $ides. 
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. -
)isadvantages of this reference axe: absence of a 

s'truc :.urally-preP,ete:cmined thickness variation in a sheet 

. struc :ural mate:cial as effected by the shaping- operations.- a 

S low . evel of' manufacturability, ·and an high consumption of . 
materLals in manu~acture of the articles made of a sheet 

struc:ural material. Implementation of a .sheet structu4al 

mater~al without a st;r:ucturally-predete.:cnined thickness 

va,ria:ion does not allow to provide a required thinning of the 

10· artic.es. by the shaping operations. 

:n respect of the 'technical essence, the :most pertinent 
• 

prior art of the proposed device is a sheet structural material 

obtai: ied ;;lc:cording to an embodiment of «A. method !or rolling a 

metal sheet» o~ US patent N 4 238 946, publ. 16 12 BO, cl. B 21 

lS B l/CJ, comprisinq, in the cross-section, boundaries. of the 

front and rear sides. 

i 1isadvantages of this reference are: absence of a 

struc1urally-predetennine4 thickness variation ·1n a ·sheet 

strucf ural material as effected by t~e shaping operations, a 

20 low l ~vel of manu!a.ctu.rabili ty, and an : high consumption of 

mate:c:i als in manufacture of the articles made of a sheet 

structural mater1al. Implementation of a sheet structural 

:materja.l without a structurally-predetermined thickness 

variation c;ioes not·allow to p.rovide a r".tquired thinning of the 

25 articles by the shaping ope:r:atio~s. 

Ir the course of the shaping operations, a Xl\&tal is thinned 

in the places determined by the final article st:eu.ctuze, and in 

this ::onnection the implementation of a final article is 

tal005 
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c:a:cri ad out not. in the optimal way in ten\$ of a .rational 

distribution or ~he used material. 

In light of the fo~e9oing1 the objective of the invention 
·. 

5 i$ tc manufacture a sheet structural material that provides a 

st rue :urally-predetermined var.:iation o:f its thickness to be 

efxec:ed by the shaping ope~ations. Implementation of a sheet 

as ha ring a structurally-predete:cmined thickness ,,na.riation will 

allow to improve manufacturability of the a.rtieles ma.de of a 

10· ·sheet structural ~te.rial and redu~e the a.mount. of matei:ials 

consuHed in manufacturing thereof. . . 

:n course of the shapin; operations, for example a die-

stamp .ng, areas of a structurally-increased thickness of a 

. blank a.re ad'V'a.ntaqeously positioned in the areas where thinning· 

15 in ma nu.facture of a :final article will be of the greatest 

degre,.,. thereby ensuring the most :i:ational strenqth 

(li.str:bution of a material in a manufactured metalwork. 

faid.technical result of the invention is to ·be attained 

th~ou~h that a sheet st:ructura1 materia1 has, in cross-section, 

20 boundc: ries of the front and rear side~. 'the material is 

impler.ented with a structurally-p.redete;mine1:i thickness 

varia1 ion to he effected by 'a .shaping operation. FU:i:the:r,. on· 

the bcundary of the front and/or rear side6 and/or at least on 

one o:: the cross-section vertices, at least a. portion of the 

25 c;i:oss- section boundary line is t.Jnpl.eme~ted in tt..e form of a 

f:r:a~nt 'of a conie·section ox a rig~t circular eone. 

~he tel:ni «V'ertex» should be understood as a portion o~ ehe 

materjal section, which portion is contiguous to the Place of 

3 

Ill 008 
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·, 
inter ~ace of the front · and rear sides, or to the place of 

im:er:ace of on~ of the sides with the boundary of tbe section 

that .:onnects the f;rcnt and rear sides"· 

S · ?he term.· «conic section» should be und.er:stood as the line 

that .s defined by the surf ace of a riqht circula~ eone and by 

a sec.int plane that does not pass throug-h the cone vertex [2]. 

~.. sheet structural rnater!al can be iJnplemented as ;fo:rming 

an an ;le by at least one of the ~rtices of a secti,on, and 

. 10· being less than iao0
, which allows to facilitate further 

~ . 
maChil .inc; of the sheet structural materiiJl . 

• 
~'he sheet structural mat~ial can be. implemented as having 

a var.able thickness, which circumstance will allow to ensure a 

stx:uciurally-predetermined thicknesa va~iation of the sheet 

1S struci ural material to be effected by the sh.api:ng ope.r:ations. 

:he sheet strueturai material can be implemented as having 

a thi·;kness tha.t increases in the direct~on from one edge of 

the c2oss~section to another one, whiOh circumstance will allow 

to en;ure a str\.lcturally-p~edetermined thickness variation of 

20 the s :i.eet structural material to' be effected by the shaping 

operations. 

~he sheet st.ructura~ mat•~1a1 can.be implemented as ha~inq 

a thi· :kness ·that ~ncreases in the dij:ection ~roit. the sect1.on 

· inn.er portion towards at least . one of the ed.qes, which 
•. 

25 cirem sta?lce will allow t:o provid;e a st.r:uctuJ:"ally-pZ"edetermined. 

thickr ess variation in the sheet structural material to · be 

e~feeted by' the shaping operations. 

. , .. 
This Sheet Has Been Replaced 
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:'he sheet structural xnaterial can be implemented as having 

a . thi cknes$ th.at decreases in the direction from the section 

inner · portion towa;t:ds at least one of the edges, which 

. 5 circu: istance will allow to provide a striictural'ly-predeten:ni.ned 

thick tess variation in the .sheet structural material to be 

effec· :ed .by the shapinq operations. 

~'he sheet structural material can be itnJ?lemented as .having 

a thlckness that varies multiple times, ·as· increasing and 

10 · decree sing, which c:i.rcmnstanea will a1low to provide a 

st:cuci urally•predete~ned thickness variation in the sheet . . 

struc1ural mate~ial to he effected by the shaping·operations­

~he sheet _structural material can he implemented as having 

' a thickness that varies multiple times and pe:ciodical.ly, Which 

lS Ci~cUI'istance will allow to_proyide a strueturally-predetermined 

thickr ess variation in the $heat structural material to .be 

effected by the shaping materials~ 

'Ine. :;\beet structural material can be implemented as havinc;r 

a con\ex portion of the length of the line being the ~oundary 

20 of at Least one of the sides with re$pect to the section median 

line, ~hich circumstance will allow to. provide a strueturally-. 

predet !rmined thickness· · varia t.i,.on in the .sheet structural · 

znateri ~l to be effected by the shaping ·:ma·ter!als. 

T1e·sheet struCtural material can be i:l'IIp1einented as having 

25 a conc!ve port1on o~ the lenqth 9f the l~ne.being the boundary 

of one of the sides with respeet to the section. median l.ine,. 

which circumstance will allow to provide a st~ctuzally-

s 
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preae:e:cmined thickness variation in the sheet st~uctural 

mater Lal. to be e.tfeoted by the shapinq m_aterials . 

~he sheet structural material can be implemented as having 

S a st~ p-shaped portion of the length of the l:1:ne .being the 

bound try of at least one of the sides, wh.1ch ci:rcUm.stance will 

allow to facilitate assembling of structures made of a sheet 

st:ruc.ural material. 

' 'he sheet structural material can be implemented as having 

10· steps that can have an inorease o·r ·aec:cease. .. of .. the material 

thick1ess in transition from one step to another, Which 
• 

circur:stance will allow to facilitate assetttblinq of $tractures 

ma.de c f a sheet st:r:uctura.l material. 

~he sheet structural material can be implemented as having 

15 a ber.i :i and/ or a bended foriu of at . least one ed9e . o~ the 

:mateX':i al, which ci·rcumstance will allow to facilitate 

asse."'lltling of structures made of a sheet structural material. 

'Ihe $.heet structural material can be implemen""=ed. as having 

multif le bends and/or bended . foms, including a change ot 

20 conca,.. i ty also to the opposite one 1 whi~h ~ircumstance will 

allow to facilitate assenibling ot structures. made of a sheet 
: 

\ 

T:l.$ sheet structural material can be implemented as having 

at le~ st one recess on a portion of · the length of the line 

25 being the boundary of at lea,t one of t~e sides, which 

circumsta,n.ca will allow to facilitate assembling of structures 

made 0 ~ a . sheet structural material. 

llJ009 
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~he ·sheet structural material can be impl~ented as having 
.. 

at len.st· one pro.tru.sion on a portion of the lengtb of the line 

bein9 the boundary . of at least one of the sides, which 

5 circu ilStance will allow to .facilitate as.sembling of structures 

ntad.e >f a sheet structural material. 

~he sheet structu~al material can be implemented as having ' . 

at le 1st one recess on at least one of the section vertices, 

which circumstance will' allow to facilitate assemblinq o:f 

IO· struc :ures made of. a sheet structura.1 material .. 
' ·'he sheet structural. material can be implemented as havinq • 

at. 11 !ast one protrusion on at .least one o~ the section 

verti·~es, which circumstance will all.ow to facilitate 

· assembling of structures rnade of a sheet structural material. 

15 "he sheet structural mate~ial can be implemented as having 

at le 1st one of the section vertice:i; andior a: portion. of the 

lenqtl. of the boundary of at ·1east one of the s.ection sides, 
. . 

compr: sinq, . in t.he section, fragments and/or combinations of 

tragmPnts of: a polygon, a. conic section of a right circular 

20 cone, which circumstance wi~l al1ow to . improve precision of 
' 

assemJ ·linq of structures made of a sheet :pt:ructural mate.rial, 

when • p;cotrusion ~nd•recess a:r:e joined. 

~he sheet .structural mater1al can be implemented as having 

at least one disco:o.tin~ity of its thickness. The thickness 

25 discoz tinui ties can be mult~ple per:Lod.ir;, which 

circw:.stance Will allow 'CO facilitate assembling or structures 

iuad.e < f ,. a. sheet .structural mate.rial .. 

1 
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: :tudy of the prior art has shown. that the claimad set of 

the e. :sential fe!iltures a.s set forth in the invention claims is 

not :nown heretofore. This allows to conclude that the 

S inven1 ion c0mplies with the «noveltY» criterion of 

paten1abil1ty. 

i ·o.r checki.n9 of compliance of the claimed inventi.on with 

the ~ tnvent.i '\t"e step» cri te:r:ion, an additional search through 

the k iown technical approaches has been carried out for the 

10· purpo~e to find the features that would coincide with claimed 

approc ell features. that are distinct from the moat pertinent 
• 

IS 

art. It has been asce~tained that the claizned teehnical 

approcch is not obvious from the prior art. Consequently, the 

· clailnE d invention complies with the «inventive step» criterion. 

'i he disclosure cionfi:cming the possibility to E!Itlbody the 

invention is stated below. 

'l he essence of the invention and the possibility of its 

pract~cal. realization is explained with reference to ·the 

accom1a.nying drawings, wherein Fig. 1 shows a cross-section of 
20 a shEet structural material; Fig- 2-7 show examples of 

structaral implementation of a cross-seotion of a sheet 

structllral material; Figs. 9-18 show. examples of S't.tUCtU.tal 

imple11·entation of portions of a sheet structural mate.ri~l 

cross-section. 

25 ~ sheet structural materia,+ (Fig. l) comprises, in its 

c~O$s-section, boundaries of front 1 and rea~ 2 sides, at least 

a pori.ion of the sect:Lon boundary line at boundaJ:y l of the 

front side, and/or at boundary 2 of the rear side, and/or at 

iaiou 
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. least . on · one of vertices 3 of the cross-section being 

implen en.ted in the fo:cm of a fragment of conic section 4 of a 

right ·circular cone. The xnate.rial is implemented with · a 
. . 

structurally-predetel::mined thickness variation as effected by a 

shapir.~ operation. 

l n the examples of structural implementation o:f a sheet 

struct~ral material as shown in Figs. l and 2, anqle 5 formed 

byveztices 3 can be implemented as being less than 190°. 

10 · In the examples of · structu:ral implementatiQ!l of a sheet 

structlral material as shown in Figs. 1-13, the material has a .. 
va~ial:le thickness. 

l :i the example of s·tructural implementation of a sheet 

' struct 1:ral . material. as ·shown in Fi~. 2, thick:ness of the 

15 materi sl decreases in ·the direction :from one edqe 6 of the 

c~o$s~section towards another edge 7~ 

I :l the example of struetura..1 · i.mplenientation of a sheet 

struct Jral. material as shown in Fig. 3, thi.ckness of the 

materi1l increases in the di~eetion from inner portion 8 of the 

20 cross- section towards edges _6 and 7. 

I :i the example 0£ structural imple:ment~tion of a sheet 

st.ruct lral · matex:ial as . · shown in Fiq. 4" thickness o:f the . 

materiAl deexeases in the direction from. inne~ portion 8 of the 

cross-section towards edge 7. 

25 I l the example of st:tUctuz:al implementation of a sheet 

struct Jral mater1al as shown in Fig-. s, thickness . of the 

materi~l varies tn.ultiple times, as ~ncreasinq and dee~easinq. 

q 
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T lU&, the usa of the aoove-d,escrihed sheet structural 

xnateriil'will allow to attain the objective of the invention. 
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. 5 L A s 1eet structural materi.al, compri.sing, in cross-sect: ion, 

boutdaries Qf front and rear sides, wherein said material is 

imp: emented as having a structurally-predetennined thickness 

varj ation as effected -by a· shaping operation, and on the 

bout dary of the front and/o.r rear side, aod/o;r at least on 
i . 

10 · one 0% vertices of the section at least a portion of the 

section boun?arY l~n~· is implemented in the form of a conic 

section of a right circular cone. 

2.The sheet structural nlate~ial as claimed in olaim 1, wherein 

an ~nqle of at-least one o~ the vertices is iess than 180~. 

15 3.The sheet structural material as claimed in any one of claims 

lard 2, wherein said mate~ial has a.variable thickness. 

4.The sheet structural rnateriai as claimed in claims 3, wherein 
. 

thickness or the material increases 1n the ~1rect1on from one 

edge of the section to another one. ·, · 

20 S.The sheet st~ctural material as claimed in claim 3, wherein 

thickness of the ~terial increases in the direction from the " . 

inne ~ portion · of the section ·at l~ast . towa;c"da one of the 

edqes. 

6.The sheet structural mate~ial as claimed in claims 3, where.in 

25 thickness cf the material decreases in the direction from the 

· innE r portion oz the secti.on at - least towards one of the 

edges. 

la! 014 
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7.'rhe sheet structural mate~ial.as claimed in c1aim 3, wherejn 
. 

thi< .kness of~ the material vari~s - mul.tiple t:ixnes, - as . . . 
inc~easing and decreasin9. 

S 8.The sheet structural material as claimed in claim 3, wherein 

thic .kness of the material varies multiple t ilnes and 

pe.r;odioally. 

9.The sheet structural material as claimed in any one of claims 

l - 8, wher~n a por~ion of the length of the line being the 

' 10 bOUI.dazy Of at least one Of the $ides With respect to the 

see11on medi•n line is implemented as convex. 

l 0. ThE sheet structural material as . claimed in any one of 

-· cla; ms · 1 ... 8, whe.rein a portion of the length of the 1ine 

beiig the.boundary of at least one Qf the sides ·with ~espect 
. . 

lS to 1 he section median line is implell\e2ltec?- a$ concave. 

11. Tllf sheet stX"Uctural rnate;rial as cl.aimed in any one of 

cla: ms 1-10, wherein a portion of the length o~ the line 

be.lx g the bound.a~y of at least . one · of ~'le sides is 

L"'ilP:emented as ha~ing steps. 

20 12. 'I !le sheet structural mater:lal as claimed in claim 11, 

whe: ·e1n the steps can pe made both as with an increase of the 

matf 1rial thickness in t.ransi ti on from one step to anothe;r, 

and with a decrease. 

13. 'Iht · sheet stru9tu.ral material 
: 

as claimed :Ln any one of 

2S claim& 1 - 12, wherein at least one edqe of the material is 

impletRented as having a bend and/or-bended foxm. 
·. 

laJ 015 
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14.Tht sh,et striibtu~al ma.te~ial as claimed in claim 13, 

w-Jiei e.1n the bend and/or bended . .":form ot th.a mate:r:i.al can be 

impl amented. includinq a multiple change of the concavity, 

S iQclosive of that to the opposite one. 

IS. The sheet structural material ~s ·claimed _in · any one o:f 

c:laj u l - 14, where.in a portion of the lenqtb ot the line 

beir; the boundary of at least one of the sides is 

i.Jnpjeme..~ted as having at least one recess.· 

10 16. 'I'he · sheet structural material as claimed in any one of 

· clai :n.s 1 - 25, wherein a portion of the length of th61 line 
. . 

being the boundary of at laast one of the sides is 

implamented as having at least one p~otrus1on. 

17. ?be sheet structui:a1 mate.rial as ·claimed in any one of 

lS ¢1ai :us 1 - 16, wherei.n. at least. one Of the vertices . of the 

section is implemented as having at +eaet one recess. 

18 .. The sheet structural material as: claimed in •ny one of 

claius 1 - l7, where1n at least on~ of the vertices of the 

seotion is implemented as having at least one protrusion. 

20 19. 1°h£ ~beet structural material as : claimed in any one of 

clai :ns 9-18, where.in . at least one of the vertices of the . 

section and/or a portion of the bou~dary length of at least 

one of the section .sides are implel\lented of a group 
. . 

COlt'Erising, in the section, fragments and/or combinat1ons o~ 

25 fra~ uents ·of: a rectangle, a conic section of a ri.ght 

· circular cone. 

·13 This Sheet Has Bee 

ff lllllf /lllf / ll/l/irliced ·. 
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20. The · sheet st:ructtiral material as claimed in any one of 

cl.ail tS 3-13, wherein thickness of the ?aater1al has· at least 

one t liscontinui ty. 

S 21. The sheet st~ctu.ral. material as''. claimed in cla1m 20, 

wher•!.i.n the thickness discont:Lnuit.ies a:t'e multiple and 

10 

,' . 

15 

•· 

\ 

.. 
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