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3. HeyctoMumMBOCTb 1 I0KanM3aumna gebopmaumm n paspyLleHmsn
B MaTepuanax c uepapxmyeckom CTPyKTypom

HEYIIPYTUMH CMEIICHUSAMH aTOMOB. AMIUIMTYbl 3THX MOJ TNPEACTABIISIIOT
IapaMeTpbl MOPSIKA.

PaccmoTpens! ycinoBUs pa3BUTHS CABUTOBOM JedopManu U oOpa3oBaHUS
MUKpOTpeInHbL. [l0ka3zaHo, 4TO peain3yroTCs pa3aIuyHbIe CLIEHAPUH CIBUTOBOM
nebopManuu:  OAHOPOJHBIA  CHIBHT;  PACIpPOCTPAHCHHWE  YEAMHEHHOTO
JIOKAJIN30BaHHOTO  CABMUIa; 3apOXKICHHUE U  PACIHPOCTPAHEHUE  CEPUHU
JIOKAJIU30BAHHBIX CABUIOB, OOpa3ylOIIUX C TEYEHUEM BPEMEHU CIIOKHO
MEHSIOIYIOCS KapTuHy. llocne pasrpy3km KpucTtajuia MPOUCXOIUT pacua
HEPABHOBECHOT'O COCTOSIHUS C OOpa30BAaHUEM YCTOMYUBBIX CTPYKTYp —
nedeKTOB KpHUCTaUIMUecKon pemeTku. OO0CyX AeHO BIUSHHE MOBEPXHOCTH HA
pa3BUTHE HEYCTOMYMBOCTH JIe(hOpMUpPYyEMOro Kpucrasia.

[IpenyioxkenHass Mojenb Jerko o0000IMaeTcss Ha ciaydad 3aposKICHHs
nedopManuu ¢Ga3oBbIM MPEBpaIICHUEM U BA3KON MOABI IepopMarium.
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Providing resistance of spacecraft glass elements is an important practical
problem. The purpose of this work - the study of interaction of glass with flows
of man-made and natural debris that is necessary to preserve the integrity of the
spacecraft on impact rather large fragments, and to reduce the erosion of the
structural elements of the glass under the flow of ultra fine particles. To study
the processes of high-velocity interaction was designed, manufactured, installed
and launched an experimental stand, which includes a universal base frame,
which can be installed in any available in Research Institute of Applied
Mathematics and Mechanics throwing units (T-29, PPH 23/8, PPH 34/8, PPH
34/23/8, GDI 50/23 and a new three-stage light-gas installation) and the vacuum
chamber. The stand is equipped with instruments to measure the dynamic
pressure in the barrels, as well as sensors of muzzle velocity and trajectory
velocity of models and projectiles, including original sensors. The stand allows
for carry out a variety research of processes of high-velocity collision at speeds
up to 8 km / s and higher. The uniqueness of the stand is that the frame for
throwing installation and the vacuum chamber are mounted on a single
suspension platform. This avoids the negative impact of the shot on the
foundation of the building. The experiments were supplemented by numerical
calculations. Three-dimensional modeling of the interaction of barriers with

high-velocity projectiles based on the equations that describe the spatial
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adiabatic motion of a solid compressible medium, which are differential
consequences of the fundamental laws of conservation of mass, momentum and
energy. As a criterion for the shear fracture of elastic-plastic projectiles used a
criterion limiting the equivalent plastic strain. The process of breaking glass was
considered as a process of destruction of fragile material, without region of
plastic deformation. The natural fragmentation of projectiles and targets is
calculated by introducing a probabilistic distribution mechanism of the initial
defect structure of the material. To calculate elastic-plastic flows one used the
technique implemented on tetrahedral cells and based on joint use of Wilkins
method for calculating interior points of the body and Johnson method for
calculating contact interactions. Three-dimensional area was sequentially split in
to tetrahedrons by means of automatic grid construction subroutines. It was
considered the interaction of the bilayer plate K8 glass with particle without
strength and with a density of 1 g / cm3 (simulation ball silica gel). Dimensions
plates 0,3 x 0,3 x 0,3 mm, ball diameter 50 microns, the collision velocity is
taken to be 1, 2, 3 km / sec. Were received two-dimensional cross sections of
three-dimensional computational domains with the velocity distribution inside
the plate and inside the remains of the ball, and is represented by the plate, the
remnants of the ball, fragments of interacting bodies. Upon impact, was
observed brittle fracture of the glass and the formation of clouds with partial
release it outside the crater. The calculated curve describing the dependence of
the depth of the crater when to hit the ball (silica gel) on a glass plate for the
above-mentioned range of velocity throwing the projectiles was received. The
proposed numerical method allows the calculation of multilayer systems “glass
substrate-coating™ in order to determine the protective properties of selected
coatings.
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NHTeHCUBHBIC JIOKaJbHBIC TEIUIOBBIE BO3JCHCTBUS Ha Pa3HOPOJHbBIC
MaTepualibl XapaKTepHbI, B YACTHOCTH, JJIi TAaKHUX IMPOIECCOB KaK CBapka
HeraBsumMces dekTpoaoM (TIG - cBapka), TEXHOIOTUN AIEKTPOHHO-TYYEBOM
U JIa3epHasi CBApKH, a TaKKe 00paOOTKH MOBEPXHOCTH PA3IUYHBIX MATEPUATIOB.
OTUM mponeccaM NPUCYIA BHICOKAsT MOITHOCTh U IJIOTHOCTh MOTOKA 3HEPTUU
IpU BJIEKTPUUYECKOM pa3psiic B Ayre, BO3ACHCTBUM MOTOKA 3JIEKTPOHOB WIIH
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