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3aIIUTHOTO SKpaHa, MOBBIIICHUH €r0 3HeprodpPEeKTUBHOCTH, 00ECIIEYCHUH NTEpepactpeieICHuUs YIapHO
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obecrieunBaeTCs YIPOLIEHHE KOHCTPYKIMH. TEeXHWYECKHil pe3ynbraT JOCTHUTaeTcs 3a CYeT TOro,
YTO B 3alIUTHOM SKpaHE KOTJa LUCTEPHBI, COAEP)KAIlleM OIOPHBIA JHCT C pedpaMu >KECTKOCTH,
PAcHONOXKEHHBIMA CO CTOPOHBI IHHUINA KOTJIA LUCTEPHBI, COITACHO H300PETEHHIO OIOPHBIN JHCT
BBITIOJIHEH THYTBIM ¢ 00pa30BaHMEM JIBYX yYacTKOB, PACIIONIOKEHHBIX IO YIVIOM IO OTHOIICHHIO APYT
K JApYTy, OAHUM YYacCTKOM OIIOPHBIN JIUCT XKECTKO MPUKPEIUIEH K paMe LIMCTEPHBL, a HAa IPYIOM y4acTKe
OIIOPHOTO JIUCTA BBIIONHEHBI pedpa >KECTKOCTH B BHUJE KOHIEHTPUYECKHX KOJIEI, PAaCIOIOKEHHBIX
CUMMETPHUYHO OTHOCUTEIBHO MTPOIOIBHON OCH KOTJIa IUCTEPHBI, BBICOTA KOJIEL] JKECTKOCTH YMEHBIIAETCS
OT Hapy>KHOTO KOJIbLa K BHYTPEHHEMY, TOJIIUHA KOJIEL] )KECTKOCTU YBEINUMUBAETCS OT HAPYKHOIO KOJIbLIA
K BHyTPEHHEMY.
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SAIMATHBIN DKPAH KOTJIA IUCTEPHBI

H3o0pereHne OTHOCUTCS K O0JIACTH KeJTe3HOAOPOKHOIO TPAHCIIOPTA U MOXKET OBITh
UCIOJIb30BAHA B KOHCTPYKLIUHM BArOHOB-LIMCTEPH JJIS MEPEBO3KHU JKHIKUX U ra3000pa3HbIX
MPOAYKTOB.

N3 narenta P® Ne 84325 Ha mosie3Hyr MOJeNb U3BECTHA LIUCTEPHA, COMAEpIKalias
paMmy, KOTeJ, XOJOBYK YacCTh, 3arpy304HbIN JIFOK C KPBIIIKOW, Pa3rpy304YHBIA y3ed U
3alIUTHBIE OSKPaHbl, BBINOJHEHHbIE B BHUIE [BYX MJIM HECKOJbKHUX IOBEPXHOCTEH,
COTPSATAEMBIX MEXAY COOOH MOJ yIJIOM, MPH 3TOM 3ALIUTHBIE 3JIEMEHTHI BBIIIOJHEHBI B
BHUJI€ DKPAaHOB U YCTAHOBJIEHbl HAa paMe y JAHHUIIA KOTJa. 3alUTHBIA 3KpaH BbINOJHEH C
POJOJBHBIMH U TIOTIEPEUHBIMU pedpaMu KECTKOCTH.

N3 natenta PO Ne 190679 Ha noye3Hyr MOAENb U3BECTEH SKPaH 3allUTHBIA KOTJIA
BarOHa-LUCTEPHBI, COJAEpP’KAIIMI IJIOCKUNH JHUCT € MPOAOJBHBIMH U NONEPEYHbIMU
péOpamMu KECTKOCTHU, PACIIONOKEHHBIMH CO CTOPOHBI KOTJa BaroHa-IUCTEPHBI, MPU 3TOM
OH COZEP KUT HAKJIAJKH, PUKPETUIEHHBIE K MOMepEeUHbIM pE0paM JKECTKOCTH, a BBICOTHI h
MPONOJIbHBIX pédep cocTamisitoT He MeHee 100 MM. YIIOMsSIHYThIe HaKJIaAKH MOTYT OBITh
pacHoJIOKEHbI MOJ YIVIOM K MOmepedHbIM pé&OpaMm, 3aJaHHBIM U3 AuanasoHa ot 75° no
105°.  VYnoMmsiHyTble HAaKJaAKH MOTYT OBIThb pAaCMONOXKEHbl MNEPHeHAUKYISIPHO K
nonepeunbiM péOpam. IlpomonbHbie péOpa MOTYT MPEACTaBISATH COOOH mMpsiMbIe
iacTUHbl. BeicoThl h mpononbHbIX pé€dep MOryT U3MEHSThCs B auamna3oHe ot 100 MM 1o
300 mMm. ITonepeunsie pébpa KECTKOCTU MOTYT OBITh PACIOJIOKEHBI HAa PACCTOSIHUU HE
6onee S0 MM OT Kpas miockoro ygucta. [lonepeunbie pédpa KECTKOCTH PACIIOIOKEHBI TIO
BCEH IMPHUHE NJIOCKOTO JIUCTA.

HenocTaTtkoM 3alIMTHBIX 3KPAHOB, U3BECTHBIX U3 MaTeHTOB Ne 84325 u Ne 190679,
SABIS€TCA MX HM3Kasg MPOYHOCTb M JKECTKOCTb MOJ BO3AEHCTBHEM MECTHBIX YyAapHBIX
Harpy3ok, 4To He o0ecreuyuBaeT IepepacrpeneseHne yOapHOH HAarpy3kd 1O BCEMY
3aUIUTHOMY 3KpaHy U TOIJIOLEHHE 3HEPruu OT CTOJIKHOBEHHUs C BBICTYNAKOLIUMHU
3JIEMEHTAMH CMEXKHOIO BaroHa.

3amuTHBIA 3KpaH 1mo mateHTy P@® Ne 190679 Ha mone3Hyro Monenb BbIOpaH B
KauecTBe Haubosee OJIM3KOro aHaiora.

Texnuueckas npoOnema, perraemas IpeajsiaraéMbIM H300pEeTEHHEM, - YCTpPaHEHUE

HEOOCTATKOB aHAJIOI'OB.



TexHuueckuil pe3ysibTaT, JOCTUTAEMbI N300peTeHNEM, 3aKII0YAeTCs] B MOBBIIIEHUU
aMOPTHU3ALMOHHBIX CBOWCTB 3aLIMTHOTO 3KPaHa, MOBBIIIEHUU €ro 3HeprodPpHeKTHBHOCTH,
obecrieueHHN TepepacrpenesieHus] YIapHOH Harpy3kud MO BCEMY 3aLIUTHOMY 3KpaHy U
MOTJIOLIEHHUS] JHEPTUM OT CTOJKHOBEHMS] C BBICTYHAIOIIUMU 3JIEMEHTAMH CMEXHOTO
BaroHa, a TAaK)X€ B IMOBBIIIEHHUU MPOYHOCTH U HAAEKHOCTH 3KpaHa. OIHOBPEMEHHO
obecrneunBaeTCs ynpoIleHne KOHCTPYKIUH.

TexHUYeCKUI pe3ybTaT HOCTUTAETCS 32 CUET TOrO, YTO B 3ALIUTHOM SKpaHe KOTJja
LUCTEPHBI, COMEPIKAIIEM OIMOPHBIN JUCT ¢ pedpaMH KECTKOCTH, PACIOJOKEHHBIMH CO
CTOPOHBI KOTJIa [IUCTEPHBI, CO2NACHO U300pemeHu0 OTIOPHBIA JIUCT BBIMIOJHEH THYTHIM C
o0pa3oBaHUEM JIBYX YYaCTKOB, PACIOJIOKEHHBIX MO YIJIOM MO OTHOUIEHUIO APYT K APYTY,
ONHUM YYaCTKOM OTIOPHBIA JIUCT KE€CTKO MPUKPEIUIEH K paMe LUCTEPHBI, a Ha APYroM
y4acTKe OTIOPHOTO JINCTA BBIMOJTHEHBI pedpa KECTKOCTHU B BHJE KOHLEHTPUUYECKUX KOJIEIl,
PaCIOJIOKEHHBIX CHMMETPHYHO OTHOCUTEJIBHO MPOJOJIBHON OCH KOTJIa IIUCTEPHBI, BBICOTA
KOJIeIl )KECTKOCTH YMEHBIIAETCS] OT HAPYKHOTO KOJIbIIa K BHYTPEHHEMY, TOJIIIHUHA KOJIell
JKECTKOCTU YBEITMYUBAETCS OT HAPYIKHOTO KOJIbI[a K BHYTPEHHEMY.

Konbna skecTKOCTH pacroioKEHbl Ha PABHOM PACCTOSTHUM APYT OT ApyTa.

Kaxxmoe KOJNbIO 3>KECTKOCTH BBIMIOJHEHO W3 OJHOTO JIMCTA, COEOUHEHHOIo C
OTIOPHBIM JIICTOM MOCPEICTBOM CBAPKH.

Bricora kosen xKeCTKOCTH YMEHbINAETCS OT HapY>KHOTO KOJbIla K BHYTPEHHEMY Ha
BenuuuHy Ay > 20 MM, mpu 3TOM MHUHUMAaJbHAs BBICOTA COCTaBJSET hpi, > 70 MM, a
MaKCHUMallbHast BHICOTA hyax > 150 MM.

Tonmuua KOJel KECTKOCTH YBEJTUYHUBAETCS OT HAPYKHOTO KOJbLAa K BHYTPEHHEMY
Ha BEJMUYUHY Ag > 2 MM, IIpU 3TOM MHUHUMAJIbHAs TOJIIMHA COCTABISIET Spip > 4 MM, a
MaKCHUMaJIbHAs TOJILUHA Spax > 12 MM.

JluaMeTp KOJIel] JKECTKOCTH YMEHBIIAETCSl OT HAPYKHOTO KOJIbIIa K BHYTPEHHEMY Ha
BeIMYUHY Ap > 250 MM, IpU 5TOM MHUHUMAJbHBIN JUaMETP COCTABISIET Dy > 250 mwm.

3asBrsieMoe H300peTeHne MOsCHIETCS QUTrypamu.

Ha ¢ur. 1 u3obpakeH 4aCTUYHBII BU KOTJIa LUCTEPHBI.

Ha ¢ur. 2 uzobpaken oOmuii BUA 3asBISIEMOrO 3aIIUTHOTO 3KPaHa.

Ha ¢ur. 3 u3obpakeH Bux cnepenu 3asBIsieMOro 3alIUTHOTO YKPaHa.

Ha ¢ur. 4 uzobpaken Bua cOOKy 3asBJIsIEMOTO 3alIUTHOTO YKpaHa.

Ha ¢ur. 5 uzobpaxkensl 3xpanbl HanbOojee OJIM3KOTO aHAJIoTa U 3asiBJIIEMbII SKpaH ¢

PE3YJIbTUPYIOILIMMU CUIIAMH.



Ha ¢wur. 6 nmokasaHo B CpaBHEHUHM AHArpaMMbl HaIPsKEHHO-Ie(QOPMUPOBAHHOTO
COCTOSIHUSI 3aIUTHOrO 3KpaHa HamOojee Onu3koro anamora (mo3. a) U 3asBISIEMOIO
skpaHa (mo3. 0).

Ha ¢ur. 7 nokaszana nuarpaMMa JIMHEHHBIX MepeMEIleHHH 3aIlUTHOrO JKpaHa
Haubosee Oau3koro ananora (mo3. a) U 3asBJIIEMOTr0 3KpaHa (1mo3. 0).

Ha ¢ur. 8 mokazaHa nuarpamma pacrupeaeseHus CYMMapHOU 3Hepruu nedopmanuu
3alUTHOrO 3KpaHa Hanbojiee ONM3KOro aHajaora (1mo3. a) U 3asBisieMoro 3kpaHa (mos. 0).

Ha ¢ur. 9 nokasaHa pmarpamMma HamnpsoKeHHO-Ie(QOPMHPOBAHHOTO COCTOSHHS
OHUIIA KOTJIa IIUCTEPHBbI MPHU HCIOJb30BAHUM 3AIIUTHOrO 3KpaHa Hauboyee OJIMU3KOro
aHayora (1o3. a) U 3asBJsieMOro skpaHa (1mos. 0).

[Mo3uumn Ha purypax:

1 — onopHBIN JNUCT,

1.1, 1.2 — y4acTKHU ONOPHOIO JINCTA;

2 — KOTeJl LHUCTEPHBI,

3 — pama LHCTEPHBI,

4 — KOJbIIA JKECTKOCTH,

5 — [HMIIE KOTJIa LHUCTEPHBI.

3asABiseMbli 3alUTHBIM 3KpaH KOTJA LUCTEPHBbI COAEPKUT OMOPHBIA JUCT 1 ¢
pebpaMH >KECTKOCTH, pPACIOJIOKEHHBIMH CO CTOPOHBI JHHINA 5 KOTJa 2 LHMCTEPHBL
OmnopHelii nuct | BBIMOJHEH THYTBIM C oOpasoBaHueM J1ByX yuactkos 1.1, 1.2,
PacIOIOKEHHBIX MO YIJIOM IO OTHOIIEHUIO APYT K APYTrYy, OAHUM Y4acTKOM 1.2 OnOpHBIA
JIUCT JKE€CTKO NMPUKPEIUIEH K paMe 3 LUCTEPHBI, a Ha APyroM ydacTke 1.1 onmopHoro nucra
BBITIOJIHEHBI pedpa »KECTKOCTH B BHJAE KOHLEHTPUYECKUX KoJjel 4, pacroJIOKEHHBIX
CUMMETPUYHO OTHOCHUTEJIbHO MNPOAOJbHOM OCH KOTJa 2 LUCTEPHBbI, BBICOTA Kojel 4
JKECTKOCTH YMEHbBIIAeTCs] OT HAapy»KHOro0 KOJbLA@ K BHYTPEHHEMY LEHTPAJIbHOMY;
TOJIIMHA KOJel 4 >KeCTKOCTH YBEJMYMBAETCs OT HApY’>KHOTO KOJbLA K BHYTPEHHEMY
neHTtpanbHoMy. Kosbia 4 >keCTKOCTH pPAcIONOXKEHbl HAa PaBHOM pPacCTOSIHUU JPYr OT
apyra.

Kaxnoe xombo 4 >KECTKOCTH I€JeC000pa3HO BBINOJHATh W3 OJHOTO JIUCTA,
COEJMHEHHOTIO C JIUCTOM | mOCpenCcTBOM CBapKH.

Bricota kounen 4 keCTKOCTH YMEHBIIAETCS OT HAPYXKHOIO KOJIblla K BHYTPEHHEMY Ha
BenuuuHy Ap > 20 MM, NpU 3TOM MHHUMAJbHAs BBICOTA COCTaBJISAET hpmin = 70 MM, a

MaKCUMaJIbHAs BBICOTA hp,y > 150 MM.



Tonmuua xomey 4 KECTKOCTU YBEJIWYMBAETCA OT HApyXHOro KoJbla K
BHYTPEHHEMY Ha BeJIW4YUHy As > 2 MM, IpU 3TOM, MUHUMAaJlbHas TOJIINHA COCTaBJSET
Smin = 4 MM, a MaKCHUMaJIbHASI TOJIIMHA Spax > 12 MM.

JuaMeTp KoJel] )KeCTKOCTH YMEHBIIAETCsl OT Hapy»KHOTO KOJbLA K BHYTPEHHEMY Ha
BeNIMUUHY Ap > 250 MM, Ipu 5TOM MUHUMAJbHBIN AHAMETP COCTaBIsAET Dpyin > 250 Mm.

BriOpannas ¢popma omopHoro nmcra | B BuUAge THYTOro Jucra, K ydactky 1.1
KOTOPOrO TMPHUKPEIUICHbl KOJbla 4 MKECTKOCTH o0ecrneyruBaeT yAoOCTBO COEAMHEHUs
yuacTka 1.1 omopHoro nucra ¢ koipuamu 4.

CumMeTpUUHOE pacIojioKeHHe KoJjiell 4 OTHOCUTENbHO MPOJOJbHONH OCH KOTia 2
LUCTEPHbl PAaBHOMEPHO YCHJIMBA€T MECTHYK JKECTKOCTb KOHCTPYKLMH BO BCEX
HaIpaBJIEeHUsX.

I'eomeTpust KoOJEL JKECTKOCTH BBIOpaHa € y4yeToM obecnedeHuss HeoOXOmaMMOro
neMnUpPOBaHUS HUCXONS W3 pPEaKkUMH Ha KaXAOW MOBEPXHOCTH Kojbla 4 mpH HX
B3aMMOJEUCTBUHU C JHUILEM 5 KOTJIA LIUCTEPHBI.

BryTpeHHEe [IeHTpaIbHOE KOJIBLIO KECTKOCTH UMeeT HanOobIIyo peakiuro (dur. 5), a
CJIEZIOBATENIbHO, TaM JOJDKHBI OBITh CKOHLIEHTPUPOBAHBI HAWOONBIINE HArpy3Kd H
nepeMeleHrs, IPU KOTOPBhIX CONPUKOCHOBEHHE KOJIbLlA SKpaHa W JHUINA — HEM30eXKHO C
BEPOSITHOCTBIO MPSIMOTO yzapa 6e3 mornomeHus 3Hepruu. 1103ToMy BHYTpeHHEe LIEHTpPaIbHOE
KOJIBLIO JIOJDKHO OBITh MaKCHUMAJbHO HHM3KHM IO BBICOTE U MAaKCHUMAaJbHON TOJIIUHBI
OTHOCHTEJIbHO KOJIell, YJAJEHHbIX K IePUMETpy 3alIMTHOrO JKpaHa, UId TOro, YTOOBI
CONPUKOCHOBEHHWE C HUM MPOM3OLUIO B MOCIEAHUI MOMEHT, IOCJI€ TOro, KaKk Ha4yHyT
COTIPUKACAThCsl KpailHHe KOJIbLia MOOYEPeqHO, B COOTBETCTBHU C MX BbIcOTaMU. Peakiuu B
STHX KOJIbLIAX OT MUHUMAJIbHOHN (KpaliHee HapyKHOE KOJIbIO) K MAKCUMAJIbHOU (BHYTpEHHEE
LEHTPAJIBbHOE KOJIBLO) TO3BOJIAT MAKCUMAIBHO AEMIIUPOBATh yAap M IMOTJIOTUTh SHEPTHIO,
CHIDKas IIPYU 5TOM Harpy3Ky Ha JHUIIE BarOHa LUCTEPHBI.

Beicota kxoner; 4 BeiOpaHa TakuM 00pa3oM, 4TOOBI MPUOIM3UTH (POPMY MOBEPXHOCTH
orudaroliei Kojblla MO MX BEPIIMHAM K (pOpMe MOBEPXHOCTH AHUINA KOTJIA, YTO IMO3BOJISIET
pacripenensiTe BO3HHMKAKOIIUE MPOAOJbHBIE TUHAMHYECKHE HArpy3ku 1o  Oosbliei
MOBEPXHOCTH KOHTAaKTa 3KpaHa M JHUINA NPH OZHOBPEMEHHOM olecmeueHHH HX Oolee
PaBHOMEPHOTO paclpeneieHuss Mo OOJbIIel IUIOIAaN THUINA, YTO, €CTECTBEHHO, CHIDKAET
HanpspkeHus B 1.99 pasa (¢ur. 6).

B pesynpTare NpOBEAEHHBIX PACUYETOB YCTAHOBJEHO, YTO BMECTE€ CO CHUXKEHHEM
HANpPsDKEHUH MPOUCXOIUT U CHIDKEHHE JIMHEHHBIX nepemenienuii B 1.91 pasa (¢ur. 7), uro, B

CBOIO O4epenb, N0Ka3biBaeT 3((EeKTUBHOCTh M300pETeHHs], COOTBETCTBEHHO JKECTKOrO yaapa



3aLIMTHOTO 5KpaHa C JHHUINEM HE MPOHM3OMIET, BBUAY IOCIENOBATENLHOIO BCTYIUICHUS B
KOHTAaKT TIOCJENYIOUINX, YAAJCHHBIX K MEpUMETPy KOJiell, a BeJIM4YHHA IepeMeLIeHU
LIEHTPAJIbHOT'O KOJIbLIA HAXOUTCS BHYTPH AMANA30HOB BBICOT OCTAJBHBIX KOJELI,

Takum oOpasom, obecneunBaeTcst MOBBIIEHHE YHEProdPPEKTUBHOCTH MPU 3aIIUTE OT
IPOJOJIbHBIX BO3AEHUCTBUI IO CPaBHEHHIO ¢ HanOoJee 6au3kuM aHaimorom B 1.89 pasa (¢wur. 8)
3a CHeT ympyroro u 6osee paBHOMEPHOI'O BOCIIPUATHS MPOOJIbHBIX HATPY3O0K.

COOTBETCTBEHHO, MpPH BBIIBJIEHHBIX CBONCTBAX 3asBJSIEMOrO 3AIUTHOTO 3KpaHa, e€ro
BJIMSTHHE [IPU MOTJIOLICHHH SHEPTHU HA JTHUILE KOT/Ia UMEET TeHICHLIMIO K CHIDKEHUIO O0IIEero
HAINpsDKEHHOTO-1e(hOpMUPOBAHHOTO COCTOsIHUS B 1.66 pasa (¢ur. 9).

CrnenoBaTenbHO, 3asIBJIIEMOE u3zobpeTeHue obecrniednBaer MOBBIIIEHUE
9HEepProd(PEeKTUBHOCTH 3AIMUTHOTO 3KpaHa IJsi MPEIOTBPALICHHS MOBPEXKIEHHS KOTJIa OT
NPOJOJBbHBIX YIaPOB B aBAPUIHBIX CUTYaLUsIX, OOECIEeYHBAET YIIPYroe BOCIPHITHE HATPY30K.
Kpome Toro, mpeanaraemasi KOHCTPYKLMS C KOHLEHTPHYHBIM pACIOJIOKEHHEM pedep
JKECTKOCTH  (KOJIel]  JKeCTKOCTHM)  3alllMTHOrO 93KpaHa o0ecrneyrBaeT  yMEHbIICHHE
KOHLICHTPUPOBAHHBIX YCHJIHMI, HAMPABJICHHBIX HA JHUILE KOTJIA, 3a CYET MX PABHOMEPHOTO
pacrpeneneHus.

Kpowme Toro, 3asiBisieMasi KOHCTPYKLHSI 3aLIUTHOTO 3KpaHa sIBJsieTcsi OoJiee MpOCTOi Mo
KOHCTPYKLIMH O CPABHEHUIO ¢ HanOosiee OJIM3KUM aHAJIOrOM, 33 CUET MEHbBLIEro KOJHYEeCTBA
KOHCTPYKTUBHBIX 3JIEMEHTOB, 32 CUET OJHOTHUIIHOCTH KOHCTPYKTHBHBIX 3JIEMEHTOB (KOJEll
JKECTKOCTH), MIPOCTOTHI UX KPETUICHHS.

HanexHOCTh M POYHOCTD 3asIBJIIEMOr0 3aLIUTHOTO 3KpaHa SBJISIIOTCS 00JIee BBICOKUMHU
110 CPaBHEHUIO ¢ Haubojee ONM3KMM aHAJOrOM 3a CYET CYIIECTBEHHOIO CHIKEHHS MECTHbIX,
JIOKQJIbHBIX ~ HAMPSDKEHHOCTEH, KOTOphIE MOTYT MNPUBOAUTL K  MPEKIEBPEMEHHOMY
MOBPEXKICHUIO JKpaHa, CHIKEHHIO €ro AOJroBedHOCTH. Harpy3ku Ha 3asiBsSieMblil SKpaH
pacripenenstoTcsi  Oojee paBHOMEPHO, YTO CIIOCOOCTBYET COXPAHEHUIO LEJOCTHOCTH
KOHCTPYKLIMHU SKPaHa.

Takum obOpaszom, 3asBisieMoe H300peTeHHe 00ecrednBaeT AOCTHKEHHE TEXHUYECKOTO
pe3yJsibTara, 3aKJIOYAIOLIErocss B MOBBIIIEHUH aMOPTHU3ALHMOHHBIX CBOWCTB 3aLIUTHOTO
9KpaHa, TOBBIIEHUH €ro 3Hepro3@QeKkTUuBHOCTH, O0ecCneYeHnH MepepacnpeneieHus
yIapHOH HAarpy3kd IO BCEMY 3allUTHOMY OJKpPaHy ¥ TOTJIOLIEHUS JHEPrud OT
CTOJIKHOBEHHUSI C BBICTYMAKOLIUMH 3JI€MEHTAMH CMEKHOI'O BAroHa, a TaKXe B MOBBILICHUH

MNPOYHOCTHU U HAACKHOCTHU 3KpaHa, YIPOIIECHUU KOHCTPYKIIUHU.



®OPMYJA U30BPETEHHA

1. 3amuTHBIA 5KpaH KOTJIa IUCTEPHBI, COAEp KAl OMOpHBIM JUCT ¢ pebdpamu
JKECTKOCTH, PACIIOJOXKEHHBIMU CO CTOPOHBI AHMINA KOTJIAa LUCTEPHBI, OMIUYAIOWUICS
mem, umMoO OTOPHBIA JIUCT BBINOJHEH THYTHIM C OOpa3OBaHHWEM JBYX Y4YaCTKOB,
PACIOJIOKEHHBIX TMOJ yIJOM MO OTHOLICHHUIO NIPYr K APYTY, OJHUM Y4YaCTKOM OIOPHBIN
JIUCT JKECTKO TMPHUKPEIUIEH K paMe LUCTEePHBbI, a Ha JIPYroM y4YacTKe OMOPHOro JIHUCTA
BBITIOJTHEHBI pedpa JKeCTKOCTH B BHIE KOHIIEHTPUYECKUX KOJIEN, PacClOJIOKEHHbIX
CUMMETPUYHO OTHOCHUTEJbHO TMPOJOJBHOH OCHM KOTJa LUCTEPHBbI, BBICOTA KOJel
JKECTKOCTH YMEHBIIAETCS OT HAPY)KHOrO KOJbLA K BHYTPEHHEMY, TOJIIIMHA KOJIEI]
JKECTKOCTHU YBEJIMUHMBAETCS OT HAPY>KHOIO KOJIbL[Aa K BHYTPEHHEMY.

2. DkpaH mo m. 1, OTAWYAKOLIUICS TEM, YTO KOJbIA KECTKOCTU PACIOJIOXKEHBI Ha
PaBHOM pPAaCCTOSIHUM APYT OT Apyra.

3. Okxpad no m. 1, OTIUYAOUIUICA TEM, YTO KaXXJ0€ KOJbLO JKECTKOCTHU BBITTOJHEHO
U3 OJTHOTO JIUCTA, COEAUHEHHOrO C OMOPHBIM JIUCTOM MOCPEACTBOM CBApKHU.

4. Dkpad 1o 1. 1, OTANYAKOUIUNCS T€M, YTO BbICOTA KOJIEI] JKECTKOCTH YMEHbBIIAETCS
OT HapYy>KHOTO KOJIbIIa K BHYTPEHHEMY Ha BEJIUYUHY Ap > 20 MM, NpU 5TOM MUHHUMAJIbHas
BBICOTA COCTABJISIET hpyiy > 70 MM, a MakCHMaJIbHASL BBICOTA hpax > 150 MM.

5. Dxpan mno mn. 1, oTauyamLUiicas TeM, YTO TOJINMHA KOJEL KECTKOCTH
YBEJIIMYMBAETCS OT HAPYXKHOTO KOJIbIIAa K BHYTPEHHEMY Ha BEJIUUUHY Ag > 2 MM, IIPH 3TOM
MUHHAMAJIbHAST TOJIIHUHA COCTABIISIET Spin = 4 MM, a MAKCUMAaJIbHAST TONIIUHA Smax > 12 MM.

6. Dkpan mno mn. 1, oTaMYarOLUiiCs TeM, 4YTO JAUaMeTP KOJell >KeCTKOCTU
YMEHbBIIAETCs] OT HAapY>KHOrO KOJiblla K BHYTPEHHEMY Ha BeJduuuHy Ap > 250 mm, npu

3TOM MHUHUMAJbHBIN JUaMETP COCTABMISET Dy, > 250 mm.
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3amuTHBIN 3KpaH KOTJIA HHCTEPHbI

) von Mises
1103. a W/ mm 2 Pl
77931120
7468408
71369
68718953
G 496277
6769557
_ 5844 BLT
552085
- 5795424
L 87071
& 545993
4221287
FEF8574
F571862
F247 150
2827438
2597726
22730%
7948307
1623559
1285877
974 65
649453
24 747
0029

1103. 0
von ises
Nmm 2 MPa)
39098608
J 745757
3582895
3420038
3257787
3094304
2931467
276867
2605 753
J44L7 8598
2280839
27952
1954375
1797468
1628677
1465 754
13028637
740040
77183
§%.326
857469
L8867
325755
62898
a047

®dur. 6



3amuTHBIN 3KpaH KOTJIa HUCTEPHBI

URES fmm/

I1I03. a

69609
66907
63992
61083
58174
55766
52357
49448
4B 5L
438371
4T
3788
34975
. 3799
29087
26778
231270
27
17450
544
11635
8776
L8117
2909
4000

URES fmm/

36635
J5708
13587
2056
529
25003
27476
25950
2h 473
72897
21370
19644
Bz
6.797
1265
13738
vow
ness
259
7637
66
£579
3053
1526
aoo0g

®dur. 7



3amuTHBIN 3KpaH KOTJIa HUCTEPHBI

ENERGY Nm!

I1I03. a

69904
66992
64079
61166
5825%
55341
52428
495%
L6603
. 43690
40778
37865
34,952
32040
2917
2627
23301
20389
17476
1,563
11657
8738
5625
291
4000

ENERGY N/

51604
26,127
20637
1 B
05670
. 08187
98 703
- FI220
8773
82253
76,709
71286
65807
64373
24875
48352
43868
38385
32907
27478
21934
16457
0s67
5484
4000

®Pur. 8



3amuTHBIN 3KpaH KOTJIa HUCTEPHBI

IIO03. a

von kses
N mm 2 (MPal)
238 154
228263
218373
208487
198597
B8 760
778 870
B8 9719
Baa28
#G 77
B33247
29356
779465
13574
29684
83793
79902
704877
607127
50230
40339
30448
20558
nee7
0778

&

ISR ok

1103. 6 von 1iises

N/ mm 2 1Pal
%37
L7742
BI777
25807
119830
113859
078868
W1977
95 946
53976
&4005
78034
72063
66057
8012z
54757
48750
42209
G238
33267
26797
5326
55
f354
g4

®dur. 9
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degepajbHas CIyK0a M0 HHTEJIEKTYAJbHOIH COOCTBEHHOCTH
DenepanbHOE roCyIapCTBEHHOE OIOJKETHOE YUPEIKIEHNE

j «®enepanbHblii MHHCTUTYT NPOMbILLIEHHOH COOCTBEHHOCTH)
(GUIIC)
OTYET O NIOUCKE
1. . MAEHTHO®UKAIMA 3AABKH
PerucrpanuoHHbIi HOMEP Jata nomauu
2023100993/11(002049) 18.01.2023

TIpHOPHTET VCTAHOBJICH IO JIATE:

[X] momaum 3asBku

[ ] mocTymieHHS DOTONIHHTEIBHBIX MATCPHAIOB OT K PaHee MOJAHHOH 3as4BKe Ne

[ ] opuopurera N0 MICPBOHAYANBHOM 3as1BKE Ne W3 KOTOPO# JaHHAS 3asABKA BBIICIICHA
[ ] nomaun MEPBOHAYATBHOM 3asBKH No U3 KOTOPO# JaHHAS 3asBKA BHIACICHA

[ ] nomaum paHee MoJaHHOM 3a1BKU No

[ 1 nomaum meproii(pix) 3asBKH(OK) B TOCYXAPCTBE-yHIACTHHKE [TapIKCKOH KOHBEHIHH
(31) Homep nepBoii(pix) 3as1BKU(OK) (32) Jata moaauu nepBoii(bIx) 3a4BKU(OK) (33) Koz crpanbt

1.

Hassanue m306perenns (mone3noi mogemn): [ X ] - kak aseacno; [ ] - yroumennoe (cm. TIpuMedanm)
3amuUTHBIN SKPaH KOTJIa [IUCTEPHBI

Bassutens: AKIIMOHEpHOE 0011ecTBO "Py3aeBckuii 3aBOI XMMU4YECKOTo MatmnHocTpoeHus" (AO
"Pyzxummam"), RU

2. EAHHCTBO U3OBPETEHMS
[X] cobmoneHO [ ] #e cobmoneno. [Moscuenust: cm. [Tpumeuanust

3. ®OPMYJA U3OBPETEHMUSI:

[ X] npHHATHI BO BHUMAHHE BCE Ty HKTHI (o TI aris)
om. TTpumeanus

[ ] mpussTeI BO BHUMAHHE CIICIyFOIHE My HKTHI: P

[ ] npunsra Bo BHUMAHHE H3MEHEHHASA (POPMY 1A H300PETEHHS (cm. TTpuveyanus)

4. KJIACCHOHUKALMSA OBbEKTA M30OBPETEHHA (ITOJIE3HOM MOJEJIN) (YkasbiBarotcs HHAeKCeH MITK u
HHIHUKATOP TEKYIICH BEPCUH)

B61D 5/00 (2006.01)

5. OBJACTB IOHUCKA
5.1 TIposepennsiii MuraMyM AokymeHTammu PCT (ykassiBactcs wHaekcamu MITK)

B61D 5/00-B61D 5/06, B60P 3/00, B60P 3/22-B60P 3/24, B65D 88/00-B65D 88/12, B65D
90/00-B65D 90/10, E02D 29/00-E02D 29/14

5.2 Jlpyras mpoBepeHHAs JOKYMEHTAIHA B TOH MEpe, B KaKOil OHA BKJIFOUCHA B IIONCKOBBIC OAOOPKH:

5.3 DnexTpoHHBIE 03Bl JAHHBIX, HCIIOJIb30BAHHBIC ITPH MOMCKE (HA3BAHUCE OA3bI, H €CITH, BO3MOYKHO, IIONCKOBBIC
TEPMHHBI):

AIPN, CIPO, CNIPA, DEPATISnet, DWPI, E-Library, EAPATIS, Espacenet, Google Patents,
Hague Express, J-PlatPat, K-PION, KIPRIS, LexisNexis, PATENTSCOPE, PatSearch, RUPTO,
SCOPUS, USPTO, 5] BUHUTHU

6. JAOKYMEHTBI, OTHOCAINUECSH K IPEAMETY IIOUCKA

Kare- HanmeHoBaHHE TOKYMEHTA C YKAa3aHHEM (TI¢ HCOOXOIIMO) HACTCH, OTtHOCHTCA K
ropus* OTHOCSAIIUXCS K MPEAMETY IMMOHCKA IyHKTY
(bopmyter Ne
1 2 3

(cm. Ha obopome)




i RU 201675 U1 (AO "PYSXI/H\/H\/[/iH_I"), 28.12.2020; 1?6

A RU 190679 U1 (PEMJI 1520 AWUITH JIT/), 08.07.2019; 1-6

A US 4466356 Al (ACF INDUSTRIES, INCORPORATED), 1-6
21.08.1984;

A DE 19833935 B4 (HUTCHINSON), 24.09.2009. 1-6

*(COOBIC KATCTOPHH CCHUIOYHBIX JOKYMCHTOB!

«A» TOKYMCHT, OTNIPEACIIOINUIT OO YPOBCHD TEXHUKH H HE
CUHTAFOIMICS 0COO0 PEICBAHTHBIM

«E» Oonee paHHUH JOKYMCHT, HO OIyOJIMKOBAHHBIN HA 1aTy
MEKTy HAPOAHOM MOJAYH HIIH MOCTIC HES

«LL» TOKYMEHT, IOJABEPTarOmuil COMHCHUIO PUTA3AHUE(s) HA
TMPHOPUTET, WM KOTOPBIH MPHUBOAUTCS C LEJIBI0 YCTAHOBICHHSA
JIAThl MyOIHKALMH APYTOTO CCHUIOYHOTO JOKYMCHTA, 4 TAKKE B
JPYTuX HesX (KaKk YKa3aHo)

«0» TOKYMCHT, OTHOCSIIUICS K YCTHOMY PACKPBITHIO,
HCHOJb30BAaHUIO, SKCIOHAPOBAHHIO H T. 1.

«P» mOKyMEHT, OIyOIMKOBAHHBIN O AAThl MEXIYHAPOIHOH moAayw,
HO TOCJIC AAThl HCIPANIHBACMOTO IPHOPHTETA

«T» Oonee moO3mHWI  JOKYMEHT, ONYyOJNHKOBAaHHBIH IIOCNE JATHI

MEKIYHAPOAHOH MOJAYH WO JaThl TNPUOPUTETa W HE
mopoJaluii  3aj4BKy, HO TPHBEACHHBIM JUId NOHHMAHUSA
NPUHLHINA  WIH  TEOpHH, HA KOTOPBIX OCHOBBIBACTCA
n300peTeHNE

«X» DOKYMEHT, HMCIOIIUH Haubojee Onu3koe
OTHOIICHHEC K  TNPEAMETY  MOHUCKA!
3a4BJICHHOC HW300PCTCHHC HE 00IamacT
HOBH3HOH  HWIH  H300PCTATCIBCKHM
YPOBHEM B CPAaBHCHHH C JOKYMEHTOM,
B3ATBIM B OTACJIBHOCTH

«Y» IOKYMEHT, HMCIOIME HamOoee Om3Koe
OTHOIICHHEC K  TNPEAMETY  NOHWCKA,
3a4BIICHHOC W300PCTCHHC HE 00mamact
H300pPCTAaTCIECKAM ~ YPOBHEM,  KOTJA
JAOKYMCHT B34AT B COUYCTAHWHU C OJHHUM
WA HCCKOJIBKHUMH JOKYMCHTAMH TOH KE

KATCTOPHH, TaKas KOMOWHAIHA
JOKYMEHTOB OUYCBHIHA AT CIICHUAINCTA

«&» [TOKYMCHT, SBILTIOLIIMHCA TATCHTOM-
aHaJIOTOM
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