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OIIPEAEJIEHUE ITAPAMETPOB MOAEJIN JE®@OPMHNPOBAHUA
TKAHEBBIX CTEKJIOIIVIACTHKOB ITP1 O/JTHOOCHOM
KBABUCTATUYECKOM PACTA’KEHUU

A. B. OMEJIIOCHK*, A. B. IIMEJIEB

O06benuHeHHBIH HHCTHTYT MamuHocTpoenus HAH Benapycn, yn. Axkanemudeckas, 12, 220072, r. Munck, benapycs

Komnosuyuonnsie mamepuanet noxyuunu wupoxoe pacnpocmpaterue 8 cghepe mawurnocmpoenus. [lpu
peuwieHuu 3a0ay Mexanuku O0epopMupo8aHus MAWUHOCHMPOUMENbHBIX KOHCMPYKYULL NPOBOOAN IKCHepu-
MEHMANbHbIE UCCTe008AHUS UX CEOUCME C NOCIeOVIOWUM 3A0AHUEM NOTYYEHHbIX XAPAKMepUcmuK 8 npu-
KIAOHble NPOSPAMMHbIE KOMAIIEKCHl. [Ipu 5mom 2nagHblm 80RpOCoOM AIAEMCsl BONPOC KOPPEKMHO20 8bl00pA
MoOoenu 0eoOpMUpOBaHUsL U pa3pyuleHUuss Mamepuald, d maxice onpeoeseHust COOmeencmayouux 3Ha4eHul
napamempos 8blopanHuIX MOOEJell.

Lenv pabomer — pazpabomka Memoouyecko2o no0xX00a ONPeOeieHUs 3SHAYEHUN Napamempos Mooeetl
MKAHEBbIX KOMNOZUYUOHHBIX MAMEPUATIOB.

Paccmompenvr nepcnekmugul u npeumyujecmsa UCnoab308aHUs CMEKIONAACIUKOS NPU U320MOBTeHUU
uzoenutl mawurnocmpoenus. Ommeyvenvl 00CMOUHCMEA U HEOOCMAMKU CIMEKIONIACTNUKO8 C XAOMUYHO pac-
NOJONCEHHBIMU BOTOKHAMU U HANPAGIEHHbIMU BOJIOKHAMU (CTMEeKI0MKAaHb). [Ipusedensl memoowvl Moodenupo-
8AHUS CMEKIONIACMUKO8 8 NPOSPAMMHBIX KOMNIEKCAX KOHEUHO-3/1eMEeHMHO20 AHAIU3A. YCmMaHo8IeHbl 0co-
OEHHOCU KOMNBIOMEPHO20 MOOEIUPOBAHUS CMEKIONAACIMUKO8 8 3a8UCUMOCMU OM  MeXHOLO2UU UX
U320MOBNIEHUSA, CXeMbl APMUPOBAHUA U Koauuecmea cioes. IIpogeedenvl ucnsimanus Ha pacmsicerue oopas-
yos cmekaonnacmurkos uz mranet TP-0,56 u T-10(80) ¢ pazauunvimu yeramu opuenmayuu 6010koH. Onpe-
OeJleHbl 3HAUeHUs Napamempos MoOeu YApY2o-naadcmuyecko20 0eopmMupo8anus CMeKIoOnIaCmuKka U3 mra-
nu TP-0,56. Bvinonneno xomnviomepHoe MOOeIuUposanue MexaHuyeckux UCHbIMAHULl HA pacmsadiceHue
obpasya cmexnonaiacmuxa uz mxanu TP-0,56 ¢ npoepammuom xomniexce ANSYS LS-DYNA ¢ ucnonvszosa-
HUeM 20MO2EHHO20 MUNA MoOOenU U Kpumepues paspyuleHusl.

Ipumenennvie memoouueckue noo0xXoo0bl K MOOEIUPOBAHUIO CIEKIONIACIUKA NOKA3AIU 8bICOKVIO CXOOU-
Mocmb ¢ HamypHuIM dKcnepumermonm. Tloepewnocms no npedeny npounocmu He npegwicuna 5%, 4ymo no360.s-
em npoeooums paciemmuvle UCCIe008anUsi OONee CIONCHbIX Oemanel MAUUHOCTNPOUMELbHbIX KOHCMPYKYUL,
MAKuUx Kax Ky30606 asmomobOuetl, naneieti oOwusKu agmobycos, OAMnepos, 6HympeHHell OmoeiKku u op.
Taxkoice npuramsie nO0OX00bl NO360MAN GbINOIHAMb BANUOAYUIO PACYETNHBIX MOOeell C YYemom UCHbIMAHUL
00pasyo8 CMeKIONIACMUKO8 U 0a8amb PeKOMeHOAyUU nO PACNONIONCEHUIO BOJOKOH 68 KOMNO3UMe C Yelbio
CHUDICEHUSI MACCHL Ul obecneyerus mpedyemol NPOYHOCMU U JHCeCMKOCmuU 0emaell KOHCMPYKYUL.
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DETERMINATION OF THE PARAMETERS OF THE DEFORMATION
MODEL OF FABRIC FIBERGLASS RESISTANTS UNDER UNIAXIAL
QUASI-STATIC TENSION

A. V. AMIALIUSIK*, A. V. SHMELIOV
Joint Institute of Mechanical Engineering of NASB, Akademicheskaya St., 12, 220072, Minsk, Belarus

Composite materials have become widespread in the field of mechanical engineering. When solving
problems of deformation mechanics of mechanical engineering structures, experimental studies of their
properties are carried out with subsequent assignment of the obtained characteristics in application software
packages. In this case, the main issue is the correct choice of the model of deformation and destruction of the
material, as well as the determination of the corresponding values of the parameters of the selected models.

Purpose of the work — development of a methodological approach to determining the values of parame-
ters of models of fabric composite materials.

The article considers the prospects and advantages of using fiberglass in the manufacture of engi-
neering products. The advantages and disadvantages of fiberglass with randomly located fibers (HASP)
and directed fibers (fiberglass fabric) are noted. The methods of modeling fiberglass in finite element
analysis software packages are presented. The features of computer modeling of fiberglass depending on
the technology of their manufacture, reinforcement scheme and number of layers are established. Tensile
tests of fiberglass samples made of TR-0.56 and T-10 (80) fabrics with different fiber orientation angles
are carried out. The values of the parameters of the elastic-plastic deformation model of fiberglass made
of TR-0.56 fabric are determined. Computer modeling of mechanical tensile tests of a fiberglass sample
made of TR-0.56 fabric is performed in the ANSYS LS-DYNA software package using a homogeneous type
of model and failure criteria.

The applied methodological approaches to modeling fiberglass showed high convergence with the full-
scale experiment. The error in the ultimate strength did not exceed 5%, which allows for calculation studies
of more complex parts of mechanical engineering structures, such as car bodies, bus trim panels, bumpers,
interior trim, etc. The adopted approaches will also allow for validation of calculation models taking into
account fiberglass sample testing and for recommendations on the arrangement of fibers in the composite in
order to reduce weight or ensure the required strength and rigidity of structural parts.

Keywords: fiberglass, computer modeling, finite element method, strength, homogeneous material model, ANSYS
LS-DYNA, mechanical engineering products.
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