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YK 72.01+624.07 I. C. Jlicyn
acnipaum kageopu ApximexkmypHux KOHCMPYKYill
Kuiscoxuii nayionanvruil yrisepcumem 6yo0isHUYmMea i apximexkmypu

TAJIY3I 3BACTOCYBAHHS CKJIAJYACTUX KOHCTPYKIIIA

AHOTaIig: B CTAaTTi PO3IJISIHYTO MACSIKI Taldy3i 3aCTOCYBaHHS CKJIaT4acTHX
KoHCTpyKIii. IlpuBemena kmacudikaiiss MO TAMAaM 1 METOJaM YTBOPEHHS
CKJIaTYaCTUX KOHCTPYKIIM B OYIIBHHUIITBI, a TAKOX IMPEJCTABICHO 1X T'€OMETPHYHI
(hOpMOYTBOPCHHSI.

Kitro4oBi ciioBa: ck1aa4acTi KOHCTPYKIIii, HAHOTEXHOJIOTI].

Busnauenns MEePMIHIB:

Cknaouacma koncmpykyia (CK) — mpocTopoBa KOHCTPYKIIis, SIKa yTBOpEHa 31
CKJIQJIYaCTUX E€JIEMEHTIB, MJIOCKUX (TepEeBa’kHO) ab0 MPOCTOPOBHUX 3a JOIMOMOTOIO
METOJY KOMIIOHOBKM MOAYJIB, TpaHcpopMmalii 3 IJIOMUHA a00 MpOoQiIIOBAHHS
nepepizy MoBEepxHi.

. CK 3 MoOynvHux enemenmieé — KOHCTPYKIIiSI YTBOPEHA METOJIOM KOMITOHOBKU
MOJAYJBHUX €JIEMEHTIB (MIEPEBAKHO YHI(PIKOBAHUX ).
. Tpancgpopmosana CK — TpanchopmoBaHa KOHCTPYKIliA, sSika B HEPOOOUOMY

MOJIOKEHH1 MOKE 3aliMaTH MEHIIIUNA MPOCTIp, HIK B POOOUOMY MOJIOKEHHI.
. IIpoghinvosana CK — KOHCTPYKIIif, sIKa YTBOPEHA 3a JIOMIOMOT0I0 ropyBaHHs
(THYTTS1) TMCTOBOTO MaTepiaiy.

Hanomexnonoeii — MbknucumiuiiHapHa  obmactb  QyHIaMEHTAIbHOI 1
MPUKIIAAHOI HAYKH B OCHOBI SIKOT JISKUTD 3aBJaHHSI PO3POOKH MaTepialiB, MPUIA/IiB
Ta 1HIIMX MEXAHIYHUX 1 HEMEXaHIYHUX MPHUCTPOIB I MOOYJOBU CTPYKTYp 13
Harepes 3aaHUMU BJIaCTUBOCTSIMU.

Cran _mpoGaemu. Po3BUTOK OyIiBHMIITBA, MPOMKCIIOBOCTI, HAHOTEXHOJOTIN

3HaXOAUTHCS Ha HAaWBMILIOMY PiBHI, SIK B YKpaiHi, Tak 1 B cBiTi. [lepes iHxxeHnepamu
PI3HHX Tally3eil TIOCTa€ THUTAHHS BUPIMICHHS O0araThb0X BAXKIWMBHUX 3aJad Ta
YIOCKOHAJIGHHS PI3HOTO BUJY KOHCTPYKTMBHHX CHCTEM, a TaKOX CHPOIICHHS
MPOIIECiB X pO3POOKHU, CTBOPEHHS, BUTOTOBJICHHS, MOHTaXy 1 T.1. /{151 BUpimeHHS
[IMX Ta HIIUX BAXJIMBUX MUTaHb OyJIM CTBOPEH1 ckiaauacti koHcTpykiii (CK).
Brnepiie maTteHT Ha CKIaauacTy KOHCTPYKIIIO, @ caMe CKJIaa4acTe MOKPUTTS,
O0yB Bunanuii B 1937 pori. B 40-50-x pokax B CIIIA OyB BugaHuii psj MaTeHTIB HA
Oe3kapkacHl CkjamuacTi OymiBil apouyHoi abo ckieniHdactoi dopmu. B nHamnii
KpaiHi Tiepiie aBTOPChbKE CBIIONTBO Oyino Buaane B 1945 pori Ha ckiagdacte
CKJIETIIHHA 3 JjucToBoro marepiamy. 3 1950 mo 1965 poky B pi3HOMaHITHUX
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kpainax — CIIA, Benukobpuranisi, ABcTpis, @paHilisi — OyJI0 CTBOPEHO OJIM3BKO
JIBOX JECATKIB CKJIaI4acTHX €JIEMEHTIB 1 CIIOPY/I, IO 3 HUX YTBOPIOBAIKCH [ 1].

OpHe 3 mepmMX BU3HAYEHb CKIATYACTHX KOHCTpPYKIii nae ['epman Prone B
kau31 «IIpoctoposi mokputts» B 1973poni: «Ckinagyacta KOHCTPYKIIiS MIPEACTABIISIE
CO00I0 CHCTEMY MPOCTOPOBO 3B’SI3aHUX MiK COO0I0 TOHKHX TUTACTHH — TpaHEe».

AKTYaJIbHICTE. B MOpIBHSAHHI 3 1HIIUMU TPOCTOPOBUMH KOHCTPYKILISMU
CKJIaJIYaCTl CTPYKTYPH 3YCTPIUAIOTHCA HE YacTO SK B CHOpyJax Tak 1 B JITeparypi.
Hocuts nomupenumu CK Oynu B 60-80-xx pokax XX cTOMITTS. 3 THUX MHip CKIAAKH,
SK HECydl KOHCTPYKIi TOKPHUTTIB MPaKTHYHO HE 3MIHIOBAJUCh 1 HE
BUKOPUCTOBYBAJINCH 13-32 JIOPOTOBU3HM 1 CKJIQJAHOCTI MpOeKTyBaHHsA. OJHaK, Ha
CydyacHOMY €Tari B apxiTeKTypi rpomaachkux OyaiBenbs CK 1 iX eleMEeHTH 3HOBY
noyanu 3’sBiuATHcS. Lle  apryMeHTyeTbCcs  3aCTOCYBAaHHSIM  KOMIT IOTEPHUX
TEXHOJIOTIM  MPOEKTYBaHHS, a  OCOOJMBO  TEeOMETPUYHO-TIAPaAMETPUUHOTO
MOJICIIIOBAHHSA, 10 JO3BOJISIE BUpINIyBaTH Oarato 3aBAaHb 3B’SI3aHUX 3
MPOEKTYBaHHSM, PO3paxyHKaMu 1 KoHCTpyroBaHHsIM CK.

OcnoBHa yactuHa: Ha ocHoBi HaykoBux poOiT BueHux (decan O.M,
Hixitenko O.I1., Iuxiep O.I1., umkia M.I1., JJaaunosceka H.O., Mimanin I.H.,
[Ipinkep A.JI. Ta  iH..), B  fKHX
po3po0bIeHo, MIPOAHAJI30BaHO Ta
MIPUBEJICHO PI3HOMaHITHI BUIU

CKJIQYacTUX  KOHCTPYKIIH  0a3zyeThCs

METOJI HAYKOBHX JOCIIiKCHb.

Icnye Garato cdep, ne 3acrocoByrorh CK,
NEeSAK] 3 HUX HaBEIECHO HUKYE.

1) Byoienuymeo npomuciosux, yugiibHUxX
ma iHwux 0o’ exmis.

Binomo [1] gotupu ocHoBH1 THNH CK B
OymiBHUIITBI OyaiBenb Ta criopyx (puc. 1): Puc.1 Tumu CK'y OyziBHUITBI
a) — CIepTi Ha Kapkac; 0) — CTpYKTYpHi;
B) — Oe3KapKacHi; r) — KOMOIHOBaHI.

Icnye Tpu metoan yreopenns CK:
1. MeTton nipodinroBaHHS mepepi3iB MOBEPXOHH (PUC.2) — MPOIEC, CIOPITHEHUHN
omepanii THYTTS (rodpyBaHHS), SKHH SBISETbCS METOAOM BHUPOOHHMIITBA
TOHKOCTIHHUX, JIETKMX 3a Baroro, ajie >KOPCTKUX MpodiIiB CKIAIHOT KOH)ITYpaIllii, 3
SKUX BHUTOTOBIIIOTH CKiamdacTi KoHCTpykiii. IlepeBarm rodpoBanoi CK B
MOPIBHSHHI 3 TUIOCKOI0 KOHCTPYKIIIEO 30UIBIIEHHS HECY4YOl 3IaTHOCTI 3a PaxyHOK
30UTBIIIEHHST BUCOTH TIEpEPI3Y.
2. Posroptka 3 TIIONIMHU TIpU MIAPHIPHOMY 3aKpITUICHHI €leMeHTiB (puc.3) —
pPO3TropTKa MOBEPXHI, fAKa MpPEJCTaBisie cOOO0I0 BIACIK IMJIOLUIMHH, 3alIOBHEHHUN 0e3
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MPOCBITY 1 HAKJIAJOK BUIYKJIMMH MHOTOKYTHHKaMH, TaK 3BaHUMH MOJYJISIMU, B
AKUX BIJOMHI 3aKOH 3ropTaHHs. [lakeTyBaHHSI PO3rOPTKHA BUKOHYETHCS METOJIOM
repeMiIneHHss MOAyJiB [2].

3. Meton KOMITIOHOBKHM MPOCTUX CKJIag4acTuX MoAyJiB (puc.4) — rmporiec
MOIIYKY 1 PO3pPOOKH palliOHAIBHOTO PO3MIIICHHS MOAYJIBHHUX  €JIEMEHTIB
KOHCTPYKIIii B 33JaHOMY ITPOCTOPI Pi3HOMAaHITHUMHU crioco0amu ix cTukyBaHH: [3].

Puc.2. Puc.3. Puc.4.

[IpodinroBaHHS TOBEPXOHD Posroprka 3 monuau KommnonoBka MoayiiB.

1l) Jlimaxobyoysanus. 3aCTOCOBYIOThCS CKJIaa4acTi rodpoBaHi KOHCTPYKITIT st
BUTOTOBJICHHS ITyMOI130JISIIIHIX TTaHenew (puc. 5).

| cxnanuacTi creykryey |

I

2 2 3 3 1
b | e O

0) kommoHOBKa MoaymiB ToppoBanux CK

Puc.5 . T'opposani CK y nmiTakoOymyBaHHi
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3acTocyBaHHA CKJIAI4acTUX roppOBaHUX KOHCTPYKIIIN 3a0e3neuye:

*BHCOKY MIITHICTB 1 )KOPCTKICTb.

*BHCOKy yIapoCTiiKiCTh.

eXopolr aKyCTH4YHI XapaKTepUCTHKH, SK TMPH 3BYKOI3OJIi, Tak 1 TIpHu
3BYKOITOTJIMHAHHI.

*MOXJIMBICTh BUTOTOBJICHHSI CTPYKTYP 3 IIUPOKOTO CIIEKTPY MaTepiaiB.
[[pUHIIMTIOBO TPOCTYy TEXHOJOTIYHY CXEMYy BHIOTOBJICHHS 3allOBHIOBaYiB 03
JOJJaTKOBUX OTIepalliii CKICHKH, Hapi3KH 1 MPOCOYCHHS 3allOBHIOBAYA.

111) Hanomexnonoeii.

3 HeAaBHIX Mip CKJIAA4YacTl CTPYKTYpU TOYadd 3aCTOCOBYBAaTH JJisi CTBOPEHHS
KOMITAKTHUX COHSYHUX Oartapeil (puc. 6), ski miciga TpaHcdopmarlii, 3a CIOBaMH
CHEIIaICTIB, 30UIbIIYIOTh CBI po3mip B 10 pasiB TNOPIBHIHO 3 TMOYaTKOBUM
pO3MIpoM. Y CKJIaJICHOMY CTaHl BOHM 3aliMarOTh JIy>K€ Majo MICII, 110 MOJIETHIYE 1X
TPAHCIIOPTYBaHHA. Y KOCMOCI BOHHM PO3rOpTalOTHhCS, TEHEPYIOUHM EHEPrilo JUis
CYIYTHHUKIB 200 KOCMIYHMX CTaHIi# [8].

Puc.6.Consuna Garapes.

Haii6inem posmoBcromkeni CK B OyniBaunTei. B Tabn.l po3pobaeHo i
HaBeneHo knacudikamito CK 3a gesskumu o3nakamu. JlaHi KOHCTPYKIIii BIZHOCSTHCS
JI0 TIPOCTOPOBUX KOHCTPYKIIiM (HABITh MPOCTI MPSAMOKYTHI CKJIQJKH) 1 3aiiMalOTh B
kinacudikamii camoctitanii HanpsMm. CK ynerko KoMOiHYIOTBCS 3 IHIIUMH THITAMU
KOHCTPYKLIN y CydacHil apXiTEKTypl Ta MOKYTb MaTH pi3Hi 00pucH 1 popMu.

B mopanbmomy maHyeThCs JOCHIKEHHS CKJIQI4acTUX TpaHCHOPMOBAHUX
KOHCTPYKIIA y OymiBHUIITBI 1 PO3pOOKAa HOBUX CKJIATYACTHX CHUCTEM 3 PI3HUMHU
cxemamu TpaHnchopmarrii.
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Knacudikairist CKJIaauacTux KOHCTPYKIIN B OyAIBHULTBL. Tabnuys 1.
®
= = % I'eomerpuune Xapakrepucruka CK ®oro (puc.) ado
= &% ~ | dopmoyTBOpe- eckiz CK
= 2 = Hust CK
>.
Y linep6osiuna | CTBopeHa (paHIy3bKHMH apXiTeKTOpaMH B
@) oBepxHs nepenocy| 1958 p. 3a npoekrom b. 3epdroca, TpUKyTHA B
= JOJATHOT 1 TUIaH1 6y11113@ .HaIIIOHaII.I:HOFO LEHTPY]
9 lin'emnuoi [aycopoi|IPOMHCIOBOCTI i TeXHIkW, — TOKpHTE
= KPUBH3HIL HAHKPYTHINIOO IPOCTOPOBOIO 3a111300€TOHHO
S 10 KOHCTPYKLIEIO - CITUPAETHCS HA TPU TOUKH
3 CKJICTIIHHSM - OOOJIOHKOIO 3 TIPOJBLOTOM MiK
v K onopamu 218m [5]
E Kpyrnuii maBinbpiioH KymoasHOI KOHCTPYKIIL,
é v Po3pobus BIIOMUN aMEpUKaHCHKUH
;, @ Cc_i Coepruna apXITEKTOp 1 1HKEHEp qua%pz.[ @ynnep. I
e T | E NOBEpXHs criopyna 3i CTai, JEOPATIOMIHIIO i cKia Majia
=z | & oGepTaHHS. aiametp 64 m i Bucory 30 m. Kyno crimpascs
§ QE) > Ha apkd i3 CcTajgeBux TpyO, posmimeni mo
) g z: nepumerpy Oymimi. Kymonm 3ibpanmii 3
g S 5 OKPEMUX «IIKapaTym» - pPOMOOBHIHHX JIUCTIB,
g BUTHYTHX y TO3/I0B)KHBOMY HalpPSIMKY.
E o Hoga Oyxiens Kypcekoro Bok3any B MockBi,
=z S I'eomeTpuuHa 3BE/ICHA Y }972 pori, JIOBXKHHA oinpme 200M,
= TparmeneBuHa [BUCOTa  Oimbmie 15 MeTpiB, moBepHEHa
z TOBEpXHst CKIISTHUM (bacaz[on.a Ha TPHBOK3AIbHY TUIOMLY.
& % BifUI3epKATEHHS Ckiaguacra MOKPIBIIS, Fi1le B MEPCIEKTHBY K3y
S 5 MOpOpKye  acowiauii 3 pyxom moizia, a
= . BEJIMKUH KO3UPOK - HAarajye KpPUTHH TEpOH.
= TIpAMOJIHINHIM Crapuii Bok3as OyB nmoOyzoBanuii B 1896p. H.
O u pedpamu. 1. OpnoBum.
30ipai MetaneBi rodpoBaHi KOHCTPYKII]
o (BMI'K) - omuH 3 HaWOUIBII MPOrPECUBHUX|
O [pu3marndHa BUJIIB JIOPOIKHIX MITY9IHUX cropyx, |-
S apouHa Bukopuctanss 3MF K no3Boinse CKOPOTHTH |
o S MOBEPXHS BUTPATH MOPIBHSHO 3 TPaMILiiHO
g2 a HepeHoCy. BUKOPHCTOBYBAHMMH ~MaTepianaMu Ha 304
8.4 S 50%. IIpocToTa TEXHOJOIIYHOTO MPOIIECY|
= 3 MOHTQ)Xy  CIpHS€  CKOPOUYEHHIO  Hacy|
g = B OyMiBHUITBA CIIOPYIU. Pe3ynbraT - 3HImKEHHS [
» BUTpaT Ha OyJ1iBHHUIITBO.
E ) CkJaquacTuii Kymojl 3 OJHOTHUIIHHUX JIOTKOA
5 2 Cdepuuna MOJIIOHNX TOPPOBAHUX EIIEMEHTIB, MPAKTHYHE /i
a = % OBEPXHS 3aCTOCYBaHHA  SIKUX  JIO3BOJSIE  30MpaTH,| 7//[ }“ !
g ! 0BepTAHHS 3 pO3OMpaTH  KOHCTPYKUil0 Ha Gonrax T4 IR S
2 a JIOTKOMORiGHIx |[ICPEBOMTH B KOMIAKTHOMY — BHIVLAL [T
—_ 2 CKITAIOK. l'oppoBani  ckiaaKw, §e3 JIOJTATKOBHX .
=8 KOHCTPYKTHBHUX €JIEMEHTIB: KOJIOH, '6an01<, ia
= pureiiB, CTIHOBOrO 3aloBHIOBa4Ya 1  T.JI.,
Q BUKOHYIOTh POJIb HECYYHX 1 OTOpPOIIKYIOUH
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CkJ1aIKl BUKOHYIOTBCS 3 )KOPCTKUM HECY4HM
KOHTYpOM 1 OOIMBKaMH 3  JIHCTOBOTQ
% [eomerpuuni MaTepianél. [Tpodinsosani pebpa CTBOPIOIOTH
o noBepxHi JKOPCTKHH  KOHTyp-Kapkac  CKJIaj4actof
S npAMoNiHiiiHi CI/ICTeMI/I[ll. HepeBara .Hpoq)lJ'ILOBaHOI
=3 Ta KOHCTPYKLIl  MNOPIBHAHO 13  3BHYAWHUM
M g JMMCTOBHUM  MaTepiaioM  —  301IbILICHHS
g KpHBomm?Iqu 3 PKOPCTKOCTI, 32 paxyHOK 30iJbLICHHSI BHCOTH
< HPAMOJIHIMHO \pepepizy, Ciitamuacti rodpoBaHi eneMeHTH
& 10 TBIPHOXO. MOXYTh ~ BHKOHYBaTH  POJIb  IOKPHTT,
5 OTOPOJKYBaJbHUX KOHCTPYKUiH 1 T.jA., 4
TaKko)X OyTH MOJYJIBHHMH EJIEMECHTAMH IS
ctBopeHHs iHmuX tumiB CK.
TpancopmoBana CK Bkirouae 8 ckmagol
v Tpch(bopMOBaHaTOBHHTIH.OIO 0,5 MM, Bucororo 1250 MM 3
@) CK 3 ATFOMIHIO. 3'ennanns CKIIaJIOK 1o
= TOJirOHATbHIMY [ TBOPIOIOYHM  BUKOHAHI HA IUIACTHHYACTHX
9 cKIagKamy.  [LaPHipax. Tpchq)opMOBaHg MIOBEPXHSI
= Tosepxms CKJIaJJa€THCS 3 YOTUPHOX CKIICTIiHb MPOJIBOTOM
S BT EMHO 7330 MM A — 00pa3HOro MEpPETUHY BHUCOTOIO)
3 752 wmM, mmpunoro 2000 mm. Mogenp
e A KpUBHU3HH. BunpoOyBajacs Mpu MIApHIPHOMY OOIHpaHH]
= HIDKHIX 110sICiB [2,6].
g E [Tapabosiuna TpaHC(bopMOBaHI/Iﬁ KYIOT 3 TPHKYTHHX abo
= = 2 IIOBEPXHS JIOTKOMOAIOHUX €JIEMEHTIB, 3 PaliOHAIBLHOIO
g" E £ obepTaHHs MEPEMIHHOIO JKOPCTKICTIO 31 CTATHYHOL TOUKH
g- E E 5 yTBOpEHa 3 Zopgé(l)fgl.wH?Tg;c. 300paskeHO KOHCTPYKIIIIO
= 8. | TpuKyTHONOAi6- p y '
ﬁ- @) HHUX CKJIAHOK.

I'eomeTpruna [Hecyui TparcopMoBaHi KOHCTPYKIIi]
KOH(]irypaiiiss |[MOKPHTTS Y BUIUIAAl  cKaagokK. CKiaakH
MoBepxHi 3  |IPALIOIOTH 5K Hecyul Oainku MOKpUTTA[2].
JlonoMixHi peOpa B KOHCTPYKLIi eJIeMEHTa He

Cnepra Ha
kapkac CK

nepeMileHHIM o _ SR

npsMoTisidmx [MOTPIOHI, TaK AK KOpCTKicT i crifikicT
6o 3a0€e31eYyI0ThCS oro T€OMETPUYHOK)
peoep. dhopmoro.

Kom0iHoBani CK B OyIiBHUIITBI.

Puc. 7. Anrap nns nitaka Ty-154 B baky.  Puc. 8. bynisns rocmitamto Cesitoi Katepunu B
beskapkacna CK nponsorom 24m M. llItyTrapr. 3aransHuii BUTIIS 1 po3pi3
BCTaHOBJIEHA Ha KOHCOJBHMX Oankax OyniBini. ByniBnsg yacTkoBo Ge3kapkacHa,
CTaJIEBOTO KapKacy. Y4aCcTKOBO CIIEpTa Ha KapKac.
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AHoTanus
B cratee paccMoOTpeHBI HEKOTOpBIE O00JaCTH TPUMEHEHHS CKJIaI4aThIX
KOHCTpyKIui. IlpuBenena knaccudukamuss Mo THIAM W METOJaM OOpa30BaHHS
CKJIaA4aThIX KOHCTPYKIIMHA B CTPOUTEIbCTBE, a TaKKe MPEACTABICHbI MX
reomMeTpuieckue GopMooOpa3oOBaHMS.
KinroueBsble c0Ba: CKJIaiuaThle KOHCTPYKIIMHA, HAHOTEXHOJIOTHH.

Annotation
The article deals with application areas some of folded structures. The
classification by types and methods of formation the folded structures in
construction and presentation of the geometric formation.
Keywords: folding structures, nanotechnologies.
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