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A SHEET STRUGCTUAL MATERIAL Y4 ] OEC 1844

The inventibn relates to manufacture of artiéles made of @

metal. for example manufacture of such articles in the rol'ling

5 r_-;rodu >tion ..<_>r' powder netallurgy in'dustriés; and can be suitably
used in the metalﬁorks utilized in the construction and
mechaiical englneermg industries, and in other types of

: metal 10Cks.

“’he following references can be cons:r.dered as the prior

10- art o the proposed device: |
1. «Ho" ~rolled .cheetss» standard GOST 19903-74, comprising, in
cro: s—séction, boundaries of the front and rear sides. |

Iviséd’vant.ages of . this reference are: absence of a
' étmc‘l urally—predetérmined thickness {rariat:lpn iﬁ 2 sheet

15 strﬁc_t ural material as effected by' the shaping operations, a
low 1:vel of manufacturability, and an high consumption . of
materials in manufacture of the articles made of a sheet
structura: material. Implementation of 2 sheet structural
material without a structurally—predetermined thickness

20 variation does not allow to provide a required thinning of the.
articlss by the shaping operat:.ons.

Tae «shapir_'xg opera‘tions» term l'should be understood as.
those of bending, twi.éting. .,beading, straightening, drawing,
mouldi 2g, £lan_ging; embbssihg,- redu.ct‘io'n in cmss—sectibnal

25 area, 1eading, etc. [11. | |
2. gCol-i—rOIled sheéts», s:utandalrd GOST 1995904-90, comﬁrising, ;.n

cros s—section, boundaries of the front and r’eér ‘sides.
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disadvantages of 'thié reference axe: absence of a
s;ruc:araily-predetexmined thickness variation -iﬁ 2 sheet
struc tural materiai as effected by théfshaping operations, a
icw' evel of manufacturability, 'and an 'high consumption of

materials in manufacture of the articles made of =& sheet

struc:ural material. Implementation of a .sheet structuzal

varia:ion does not allow to provide a required thinning of the
artic .es by the shapiﬁg operatioﬁs. ' |

‘n xespect of the technical essence, the most pertinent

prior art of the proposed device is a sheet structural material

@aoos

mater .al without a structural1ywpiedete:mined' ‘thickness

obtai:ed according to an e_mbod_.i.ment of «A method for rolling a'_

" metal sheet®» of US patent N 4 238 946, publ. 16 12 80, cl. B 21

B 1/C), comprising, in_ ‘the crqss-éection, boundai'ies- of the
fropt and rear sides. |

I'isadvantages of this reference  are:' absence of &
struci urally-predetermineqd thickness varietion in =z lsheet
struct ural material as effected by the shaping operations, a
low lavel of.lnanufacturability, and 'ah :high consupption of
materials in manufacture of the articles made of a sheet
structural material. Implementation of a -sheet stru¢tural

maternal without a structurally-predetermlned thickness

variation does not "alleow to provide a reuulred thinning of the

axt;cles by the shaping operations.

Ir the course of the shaping oée:ations, a metal is thinned
in the places determined by the final é:ticle strﬁcture, and in
this onnection the implmentation;gf_j__ﬂml_itti¢le is
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carriad out not. in the optimal way in terms of a rational :

distribution of the used materizl.

In light of the foregoing, the objective of -the invention

is t¢ manufacture a sheet .structural material that ﬁrwides a -

strucurally-predetermined variation of 3ts thickness to be

effec:ed by the shaping operxations. Implementation of 2 sheet

'as haring a structurélly-predetemined thickness variation will
‘allow to improve manufacturability of the articles made of a
"shee'l;_ structural material and reduce the amount of materials

-conswied in manufacturing thereof.

‘n course of the shapihg operations; for example & die-

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

' blank are advantageously positioned in the areas where thinning.

in msoufacture of a final article will be of the greatest

degre:-, thereby ensuring the most rational strength
distr: bution of a material ipn a manufactuzed metalwork.

taid, technical result of the invention is to be attained

throuch that a sheet structural material has, in cross-section,

boundi ries of the front and rear sides. The material is

implerented with a Structura]_.ly~predetez:mined vhickness

varial ion to be effected by'‘'a shaping operation. Further, on

the bcundary of the front and/ox xeaz side, and/or at least on-

cne o the cross-éec_:tion vertices, at leést- a portion of the
cross- section boundary line is implemented in the form of a
fragment ‘of a coni¢ section of a right eircular cone.

The term e«vertexy 'should be understood as a portion of the

material ‘section, which portion is contiguous to the glace of

3 This Sheet Has Been Replaced
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interlace ¢f the front and reai sides, or to the place of

~ interlace of one of the sides with the boundary of the section

that :onnects the front and rear sides..

'"he term «conic sections should be understood as the line

‘that .s defined by the surface of a right circular cone and by

a sec.int plane It_ha‘-: does not pass through the _cgne_' vertex [21.

| .» sheet 'structural material can be implem_ented. as foxming
an anjle by at least one of the vertices of a section, and
being less than 180°, which allews to faéilitate furthe::
mac‘?hia..in_,g of the sheet structural material. '

“he sheet structural matezial can be.implemented as having

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

' struci urally—predetermined thickness -variation of the sheet

struct ural material to be effected by the shaping ope:ca_tﬁions.
“he sheet structural .material can be implemented as having
a thi-:kness that increaégs in .thé difeétion from one edge of
the coss=-section to another one, whioch circumstance willl 2llow
to en ;uré a | strut:turally—prédetémined thickness variation of
the sieet structural matexial to be effected by the shaping

operai ions.

@oo7

- wd

1he sheet structurad material can be impletnented as having

a thi:kness that increases in the direction from the section

‘inner portion towards &t least one of the edges, which

circun stance will allow to provide a _structurally-predetemined

thickress variation in the sheet stmctﬁral material to_ be

effected by the shapi-ng bpezations'. .
This Sheet Has Bee
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"he sheet structural material can be :.mplementad as having
a .thickness that decreases in the dmrectlon from ‘the section
inner - portion towax;is at least one c_f the edges, which
thick eéss vai‘iation in the sheet structural material to be
effec .ed by the shap'rg operations.

"‘he sheet structural mater;.al can be implemented as having
a th: ckness that var:.es mult:l.ple t:.mes, - as’ 1ncreasing and

decre: sing, which cxrcumstance will allew to Dprovide é

struci 'urél_ly-p.redatemined thickness variation in the sheet

struciurai material to be effected by the shéping-operations.

The sheet structural material can be inmplemented as having

‘a thic kness that varies multiple times and periodically, which

cixc'u;'-'stance will allow to provide a structurally-predetermined
thickress wvariation in the sheet structural ma_terial- “to be
effected by the shaping materials.

 Tae sheet structural material can be implenmented as having

a convex portion of the length of the line being the boundary

of at least one of the sides with respect to the section median

"[@oos

At R

circuistance will allow to provide a strﬁcturally—predetemined |

lin¢, #hich circumstance will zllew to provide a stru'ctu:cally—.

predet armined thickness varlation in the sheet  structural

materiil to be effected by the shaping materials.
T1e -sheet structural material can be implemented as having

a conc ave: port:r.on of the length of the l;.ne being the boundary

of ong ©of the sides wn.t:h raspect to the secticn median line,.

which circumstance will allow to provide a structurally-

This Sheet Has Been Replaced
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‘naterral to be effected by the shap:.ng materials.
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The sheet structural mater;al can be implemented as having

a ste p-shaped portion of the length of the line being the

bound wry of at least one of the smes, wh:.ch cixcumstanoe will

allow to facilitate assembling of struc tures ﬁade of 2 sheet .

struc .ural material. |

"‘he sheet structural materi_ai can be implemented as having
steps that can have ap increase or decrease of the material
thickiess in .transition Erom  one ét'ep to anothér, which
circwrstance will allow to facilitate assembling of structures
made «f a sheet structural material.

“he sheet structural material can be implemented as having
a beni and/or a bended form of at. least én'e' edgé .. of the

material, which circunstance wi'll allow +to facilitate

 assemkt ling of structures made of 2 sheet structural material.

The sheet structural material can be inmplemen—ed as having

muiltirle bends and/or bended foxms, including a change of

concas ity alsc to the opposite one, wﬁich circumstance will

' allow to fac:ilz.tate assemhl:.ng of structures made of a sheet

struaqt .\ral matenal. v

Tie sheet structural material can be implemented as having

at le:st one recess on a portion of the length of the line _

being the boundary of at least one of the sides, which
circumstance will allow to facilitate assembling of structures

made o a sheet structural material.
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fhe sheet structural material can be imple,xﬁented as having
at leist one prdj:rusion_on a poxtion of the 'lengt.h of the line
being the Doundary of at least one of | the sides, which
c::.rcu astance w;Lll allow to . fec:n.l:.tate assembl:.ng of structures
rade >f a sheet structuxal material.

he sheet structu::al materxi al can be .mplemented as having

- at least one :cecess on at least one of the section vert'i ces,

which circumstance wa.ll allow to facilitate assemblmg of

struc :ures made of a sheet structural material.

‘@10

B he sheet structural material can be implemented as having

at. lcast one protrusion on at least one of the section

vertives, which circumstance will allow to facilitate

' assemiling of structures made of a sheet structural material.

 “he sheet structural matenal can be implemented as having
at le ist one of the section vertices and/or a portion of the

Jengtl. of the boundary of at least one of the ssction s:.des,

compr: sing, in the section, fragments and/or combinations of

fragments of: a polygon, & conic section of a right circular
cone, which circumstance will allow to _improve precision of
assembling of structures made of a sheet structural material,

when : protrusion and-recess hire joined.

‘ he shee'c structurel material can be implemented as having

at least one dlscontlnu;.ty of its thickness. The thickness

dz.sco: t:.nuz.t:r.es can be myltiple | and periodic, which

'c:l.rcur- .stance will allow t¢ facilitate 'asse'mblini_:: of structures

i_nade «£-a sheet structural material. \
| This Sheet Has Been
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litudy of the prioxr art ‘has shown. that the claimed set of

e~

thé e:sential Features as set forth in the invention claims is

- not wmown heretofore. This allows to conclude that the

invention complies with the «novelty» criterion of

pateni ability.

I'or checking of compliande of the claimed invention with

do11

the «inventive steps» ctite;ion. an additional search through

the kiown technical approaches has been carried out for the
purpo: @ to find the f'eatur_es' that would coincide with claimed
appro: ch features that are distinct from the most pert:.nent
art. It has been ascertained that the claimed technical

appro: ch is not obvious from the prior art. Consequently, the

" ¢laimed invention complies with the «inventive step» criterion.
7he disclosure confirming the pessibility to embody the

invention is stated below.

The essence of the invention and the possibility of its
practical. re'alizatio.n'. is explained with i'e_fe;cence to the
accomr anying drawings, wherein Fig. 1 shows a cross-section of
a sheet structural material: Fi'g.- '2-7 show axamples of
structural implementation of a 'c;oés-seotion of & sheet
structural material; | Figs. | 8-—18-- show examples of structural
implenentation of ‘portions of a sheet ‘structural matezial
cross-section. | | |

Z sheet structural 'material_.'. (Blg. 1) .comp:_'isés, in its
cxoss-section, boundaries of front 1 and rear 2 sides, at least
a por.ion of the section I:m::n:.nda::yr iine at boundary | 1 of Ehe

front side, and/oxr at boundary 2 of the rear side, and/or at
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least .on- one of vertices 3 of the étoss~5ecfion being
implen ented in the form of a fragment of conic section 4 of a
right <¢ircular cone. The mategial is implemented with - a
's*::ruct urally-_-predeterm.ined. thickness vériation aé'_ effected by a
shapir 3 operation.

!ﬁ. the ex_ampies of structural implementation of a2 sheet
structural material as shown in Pigs. 1 and 2, angle 5 formed
by vertices 3 c¢an be implémented as 'being lesé than 180°. |

In the examples of structural implementati¢oa of a sheet
é;ructaral material as shown in Figs. 1-13, the matexial has a
variatle thickness. | |

Ia the ex;imple of structural implementation .of a sheet
struct .u_tal' material as shown in Fig. %, thickne's_s of ‘the
material decr.eases in the _. direction from one edge 6_ of the
cross-section towards another edge 7. _. |

Ia f.he example of structuxal i.mplenientation of a sheet
struct aral, material as shown in Fig. 3, thicl:ﬁle-s.s of the
material increases in the direction frc;m inner portion 8 of the
Cross- section towards 'edg'es' 6 and 7.

In the example of structural implementation of a sheet

struct aral: material as. shown in Pig. 4, thickness of the.

material decreases in the direction from inner poxtion & of the .

cross-section tcmai:ds edge 7.

Ia the example of structural implementation of a sheet

struct iral material as shown in Fig. 5, ‘thickness . of the

material varles multiple times, as increasing and decreasing.
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Tiws, the use of the above-described sheet structural
‘materis:l will allow to attain the objective of the invention.
References

5 1.,Ma'st arov V.A., Berkovskiy V.S., Theory of Plastic Deformation
and Pressure .Treatmen*.: of Metals, M., 'Hef;allur_ghia
publLshers, 1989, p. 399,

2. Refe zence chtlonary of Méthematics, M., «Sovetskaya

EntS(clopedia»'qulishers, 1988, p. 847.

D N

10



961 1 365985 .

#4/12 '99 FRI 12:19 FAX 961 1 362989 SABA & Cd

5

10

15

20

23

I

A e

CLAIMS

I.A sieet structural material, comp::ising, in cross—section,

bour daries of £ront and rear sides, wherein said material is

A en_xented as having a structutally—predetez_mined thickness

variation as effected : by a- ehaping' operation, and on the

bourdary of the front and/or resr side, and/ox at least on

i. ' .
one ©of vertices .of the section at least a portion of the

- section bounda:y .line is implemented in the form of a conic’

sect ion of a right c:r.rc:ular cone.

2.The sheet structural material as claimed in claim 1, wherein

" an ;ngle of at. least one of the vertices is less than 180°.

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

1 ard 2, wherain sa:.d meter.:.al has a-.var:.a.ble th:.ckness.

4. The sheet structural mater:.al as claimed in claims 3, wherein

thz.c kness of the material :.ncreases in the dixection from one

edge of the section to another one., -, -

5.The sheet structural material as claimed in cleim 3, wherein
thickness of the inate’ri_al. increases in tlie direction from the

inner portion of the section at least towards one of the

edges.

6. The sheet structural materxial as claimed in olaims 3, wherein

thickness of the matexrial decreases in the direct:.on from the

inner portlon of the sect:,on at - least towards one of the

edges. - - e
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7. The sheet structural matgrial,a# claimed in claim 3, wherein
thickness of - the material ?ariesa'multiple éimes,. as

_inc: easing and decreasing.

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

thickness of the material wvaries multiple times and

per: od* call-y;

. 9, The sheet structural material as cla:.med in any one of claims

1 ~ 8, wherein a portion of the length of the line being the .

boum dary of at least. one of the sides with respect to the

seci ion medihn lz.ne is implemented a8 convex.

10.Th¢ stiest structural material as claimed in any one of
‘cla:ms 1 -~ 8, wherein a portion of the length of the line
beir g the boundary of at least one of the sides with respect

to the section median line is J‘_mpleménted as concave.

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

cla: ms .1-10, wherein'a portion ©¢f the length of the line
wbeizg .the bounda:_by of at Jleast. one of the sides is
Amp! er;tented as having steps.

12. 1he sheet sti'uctura;l. material a:s claimed in claim 11,
whe."ein the steps' can be made both 'a‘s‘- with an increase of the
mateaxrial thickne:ss in trénsition fr;om one step to another,

~ and with 2 decrease.

13. The: she_ei; struc:;tw:al material -as, c.lasimed. in ény one of
claims 1 = 12, W:'herein at least o_rie edgé’ of the material is

implemented as having 2 bend and/or ‘bended form.

15
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14.The sheet struttural material as claimed in claim 13,

whe ein the bend and/or bended form of the matexial can be
_implemented including a multiple change of the concavity,

inclusive of that to the apposi-te one.

- 15.The sheet structural material as <¢laimed in any one of

clains 1 - 14, wherein a po:ft:i_.on of the length of the line
beirg the boundary of at least one of the Bides is

impiemented as having at least one recess.

16 The sheet struc'l:ural material as claimed in any one of

‘claims 1 - 15, wherein a portlon of the length of the 11ne
beir:-g, the boundary of at :Least_ one of the sides is
_ im;:i amented as having at least one protrusion.
17.The sheet structural material as claimed in any one of
¢laips 1 = 16, where.in ét Jeast one of 'the vertices of the

sect jon is :.mplemente.d as hav ng at least one recess. '

-18. The sheet structuzal material as iclaimed in any one of

clains 1 - 17, wherein at least one of the vertices of the

section is implemented as having at least one protrusion.

19. The sheet structural material as: claimed in any one of

cla::ns o-18, where.zn .at least one of the vertices of the.

sect ibn and/or a portion of the bo‘u:;dary length of at least

one of the section sides are implemented of a group

comrising, in the section, fragments ‘and/or combinations of

: f£racuents of: a réctangle, & conic section of a right

circular cone.
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20. The “sheet structiiral material as claimed in any one of

PYha

clains 3-13; wherein thickness ?f -tﬁe material has at least
one dlscontlnulty. |

5 2l.1ne sheet structural mater:.al as® claimed in olaim 20,
wher:in the _th:.ckness discontinuities are multiple and

perindic.
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