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Ponv nonimeprux xomnosumnux mamepianis 8 nimako- ma pakemo-6yoy8anHi
Y  CboeoOeHHi eadcko nepeoyinumu. OCKilbKY, 6ce Oitbwl uacmiwe ix
3acmocosyroms 0Jisi 8IONOGIOANbHUX Hecyuyux koucmpykyiu. [le i He ousHo, 60
NONIMEPHI KOMNO3UMHL Mamepianu Marioms 6UCOKY HUMOMY HCOPCMKICMb mda
NUMOMY MIYHICMb ) NOPIBHAHHI 3 Memanamu. 3a2aibHo 8i0omMum akxmom € me,



wo 6 asiabydyeaHHi matiice He 3ACMOCO8YEMbCA 36aPIHO8AbHI KOHCcmpyKyii. bo
nicis HAHECEeHHs 38aplo8aAlbHO20 WA, 8 HbOMY 3AIUUAIOMbCA  3ATUUUKOS]
Hanpyxcents. Taxkooic 36apro6aHHs KOMNO3UMI8 HA OCHOBI 8y2lleyeux 60J0KOH
Hemoocnuge. Tomy Oinbws 6UCOKY poib  gidieparomv  0O0AMO8I, ma Kilenaui
3’ €OHAHHA.

Oonum 3 Haugadcausiwux  napamempié  0y0b-9K020  NOJIMEPHO20
bazamouiapoo2o KOMNO3UMHO20 Mamepiany € opmyna YKIaoKu 1020 wapis.
Bubip ¢opmynu 3anexcums 6i0 6acamvox ¢hakmopie, maxux SK: Xapakmep
0i104020 HABAHMANCEHHS, MiCYye 3ACMOCYB8AHH KOMNO3UMY, YMOBU eKCNiyamayii
ma iHute.

Mema pobomu: eusenennsa menOenyiu y 3minax xapaxmepucmux HJC y
IIKM y 3omax omeopie npu 3mini cmpykmypu IIKM, 3a0ns1 3uaxo0icenHs
CMpYKmyp 31 3HUNCeHUMU 3HayeHHAMU xapaxmepucmuk HJ/C, wo eusnauaromo
MiyHicmov 3’€OHanHa AHaniz npoeedeHuti Ha OCHOBL pe3yIbmamie YUCenbHUX
pospaxynkie memooom ckinuennux enemenmie (FEMAP/NASTRAN). Po3spaxynox
nposedeHull 0nsa KOHMAKMHOI 3adadyi 001mo6o2o 3 €OHAHHA KOMNO3UMHOL
NIACMUHU 31 WeenepoM 3 Ypaxyeauwsam enausy ¢opmyau ykraoku IIKM ma
001Mo8020 8 OMBOpI.

Icnye bazamo Kpumepiie oyiHKU Hanpys’ceHo2o cmawy O KOMno3umie. Ane
8 Oanomy 6unadky 0yoe 3aCmMOCO8AHUL Kpumepiu HAUMEHWUX CMUCKATbHUX
Hanpyoicenb. OCKinbKU, 8 OAHIU CXemi HABAHMAIICEHHS HAUOLIbUW KPUMUYHY DOIb
gidieparomsv came GOHU.

B pezynvmami npogeodenoi pobomu nokazano, wjo 3a paxyHoK 3minu gopmynu
yrnaoku IIKM moocna smenwumu Hanpysicenns 8 [IIKM 6 oxoni omeopy 0o 20%.
Cmpykmypa naacmunu 3 [IKM cymmeeo ennueae na xapaxmepucmuxu H/[C y
30HAX OMBOpI8, W0 MOJCHA 3HAUMU MAaKy CMpPYKmypy, fAKa 3a0e3neuums
niOBUUEHHA MIYHOCMI 3 €OHAHMHAL.

Knwuosi crosa: uucenvne 3D-mooentosannsa; I[IKM; 6oimoge 3’ c¢Onauus; 3miulana
3D-moo0env [IKM; MCE.

Ponp mosMMepHBIX KOMITO3UTHBIX MaTE€pPUAIOB B CAMOJIETHOM U PaKETHOM
CTPOUTEILCTBE B HACTOSLIEM TPYAHO mepeoneHuThb. [lockonabky Bce Oosee yaiie
UX T[PUMEHSIOT JUII OTBETCTBEHHBIX HECYIIMX KOHCTPYKIHMH. ODTO U HE
YAUBUTEIIBHO, TOTOMY IOJIUMEPHBIE KOMIIO3UTHBIE MATEPHAIIBI UMEIOT BBICOKYIO
VACNbHYI0 ECTKOCTh M YJEJIbHYI) NIPOYHOCTH IO CPAaBHEHUIO C METaJUIaMH.
OOmen3BecTHBIM  ()aKTOM SIBJISIETCS TO, YTO B AaBUACTPOCHUM TOYTH HE
NPUMEHSIETCS. CBApOYHbIE KOHCTpyKUMH. IloToMy 4YTO mocie HaHeceHus
CBAPOYHOTO IIBa, B HEM OCTAlOTCSI OCTATOYHbIE HampsbKkeHus. Takxke cBapku
KOMIIO3UTOB Ha OCHOBE YIJVIEPOJHBIX BOJIOKOH HEBO3MOXkHO. [loaTomy Oonee
BBICOKYIO POJIb UTPAIOT OOJITOBEIC, M KJIICTIAHHBIC COCTMHCHHUS.

OaHuM M3 BaXXHEHIIMX MapaMmeTpoB JIFOOOr0 MOJIUMEPHOIO MHOTOCIOWHOTO
KOMIIO3UTHOTO Marepuana QopMmylsia YKIaAKd ero cioeB. Bwibop dopmyib
3aBUCUT OT MHOTHX (PaKTOpPOB, TaKMX KaK: XapakTep ACHCTBYIOIICH HarpysKu,
MECTO IPUMEHEHUSI KOMIIO3UTA, YCIOBUS HKCILUIyaTallu U IIpoYee.

[leas paOoThI: BhIsIBIIEHHWE TEHACHIIMN B M3MeHeHus X xapakrepuctuk HJIC B
I[IKM B 30Hax OoTBepCTUH Npu H3MEHEHHH CTPYKTyphl [IKM, misi HaxokaeHus




CTPYKTYp C TNOHM)KEHHBIMHM 3HadueHusAMH xapakrepuctuk HJIC, ompenessromue
IIPOYHOCTHh COEAUHEHHs] AHAIN3 NPOBEACH HA OCHOBE DPE3YJIbTATOB YMCIEHHBIX
pacuetoB MetojoM KoHeuHbix djeMeHToB (FEMAP / NASTRAN). Pacuer
IPOBEIEH HJisi KOHTAKTHOM 3a7adu  OOJTOBOTO COEAMHEHHS KOMIIO3UTHOM
IUTACTHHBI U3 LIBEJUIepa ¢ yueToM BiusiHUS (popmyiibl ykiaaaku [IKM u 6osnroBoro
B IIPOEME.

CymiecTByeT MHOIO KPUTEPHUEB OLEHKM HANpPsKEHHOIO COCTOSIHMS IS

komno3uToB. Ho B gaHHOM ciyuyae OyneT NPUMEHEH KpPUTEpUN HaWMEHBLIMX
CKUMAromuX HampspkeHuil. [lockonbky B JaHHOW cXxeme Harpys3ka HauOolee
KPUTHYECKYIO POJIb UTPAIOT UMEHHO OHHU.
B pesynbraTe npoBeneHHO pabOThl MOKa3aHO, YTO 3a CUET U3MEHEHUs (POPMYJIbI
ykimagku IIKM  moxsO ymenpmuTe HanpspkeHue B IIKM B okpectHOCTH
orBepctust A0 20%. Crpykrypa mnactuasl u3 [IKM cyluectBeHHO BiMsieT Ha
xapakrepuctukn HJIC B 30Hax OTBEPCTHIA; YTO MOKHO HAUTH TaKyl CTPYKTYpY,
KOTOpasi 00ECIIEUUT MOBBIIIEHUE POYHOCTU COETUHEHHUS.

KiroueBsie ciioBa: unucnennoe 3D-moaenupoBanue; [IKM; 6onToBoe coennHeHue;
cmemannasg 3D-monens [IKM; MCD.
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The role of polymer composite materials in aircraft and rocket-building, in
the present overemphasized. Because, more often they are used for critical load-
bearing structures. This is not surprising, because polymer composite materials
with high specific strength and specific stiffness compared to metals. The public is
the fact that the aircraft is almost used welding construction. For after applying the
weld, there are residual stresses. Also welding composites based on carbon fibers
impossible. Therefore, a higher role bolted and riveted connections.

One of the most important parameters of any multilayer polymer composite
formula is its styling layers. The choice of formula depends on many factors such
as the nature of the load, use place the composite operating conditions and so on.
Objective: To identify trends in changes in characteristics of PCM in the areas of
PTP holes in the restructuring of RMB, to find structures with reduced values excl
characteristics that determine the bond strength analysis conducted on the basis of
the numerical calculations by finite element method (FEMAP / NASTRAN).
Calculation carried out for overhead tasks bolting composite plate with Channel
with the influence of RMB formula styling and a bolt hole.

There are many criteria for evaluating the stress state for composites. But in
this case will apply a criterion of least compressive stresses. Since, in this scheme
of loading the most critical role for them.

As a result of this work shows that by changing the formula styling PCM can
reduce stress in RMB in the vicinity of the hole to 20%. The structure of the PTP
plate significantly affects the characteristics of VAT in the areas of holes; you can
find a structure that will improve the strength of the connection.



Keywords: numerical 3D-modeling; PCM; bolted connection; Mixed 3D-model of
PCM; ITU.



