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BILJIMB Ha ME€XaHIiYHi BJIACTUBOCTI

2. Structure formation of aluminum alloys during plastic deformation with impulse load and its influence on the
mechanical properties

Pedepar:

1. Iucepraniiina po6oTa NpUCBsY€HA aHai3y 0cooanBOCTeN GOPMYBaHHS CTPYKTYPH alOMiHieBUX cIiyiaBiB AMrS,
J16 i 2024-T3 npu niaacTU4Hii gedopmarii 3 iMIyIbCHUM MiIBaHTaXKEHHSIM, BIUIUBY C(POPMOBAHOI CTPYKTYPH Ha
MeXaHiuHi BJIaCTUBOCTI Ta po3poblli METOAY OLiHKY BCTAHOBJIEHHS] KPUTUYHOTO CTaHy CIUIaBiB B IIpoleci
njactuyHoi gedopmatiii. EkcriepuMeHTanbHO OCTiI’)KEHO BIIJIMB HABAaHTAXXEHHS HA CTPYKTYPY i BJIACTMBOCTI
aNoMiHieBUX cIIaBiB. [TokazaHa MOXJIMBICTb NTepeIYaCHOTrO PyMHYBAaHHS 3Pa3KiB, BUTOTOBJIEHUX 3 6araTo(asHux
anominieBux cnasis /116 Ta 2024-T3, npu fii HecTalioHapHOrO MEXaHIYHOrO NoJsl. [IpoBeneHi CTPYKTypHi
IOCJIiI)KEeHHS [10Ka3aju, 10 cCaMoopraHisallisi CTpPyKTYpH IIPU pidKOMY CTPUOKY IIPUKJIAZIEHOTO HaBaHTaXKEHHS
3BOJIUTHCS 10 YTBOPEHHS CAMOIIOIiIOHMX CMYTOBUX CTPYKTYP, 1O SIKUM 3LiMICHIOETbCS MipoAHAMIUHA Tedis
PEYOBUHH, SIKA CIIPUSIE POCTY IJIACTUYHOCTI i 3HEMILIHEHHIO MaTepialy B yMOBaX parToOBOrO 30ibLUIEHHS

HaBaHTaXeHHs. Po3rjsiHyTa MOXJINBICTh BUKOPUCTAHHSI MOHOKPUCTAJIIYHUX CEHCOPIB fedopMaLliiHOro



MOLIKOIKEHHS IPU [IJIACTUYHIN Jedopmallil B Pi3HUX YMOBax HaBaHTAKEHHSL.

2. The thesis is devoted to the analysis of structure formation in aluminum alloys AMg5, D16 and 2024-T3 during
plastic deformation under impulse load, its influence on the mechanical properties, and development of the
method for determination of the critical state in the material during plastic deformation. The effect of loading
conditions on the structure and properties of aluminum alloys was experimentally investigated. Possibility of
premature destruction of the specimens made of multi-phase aluminum alloys D16 and 2024-T3 under the
influence of non-stationary mechanical field was shown. The structural investigations showed that the self-
organization structure under the sudden change of loading is reduced to formation of self-similar band structures,
in which the hydrodynamic flow of a substance occurs, which promotes increase of plasticity and softening of the
material under sudden increment of loading. The possible usage of single-crystal sensors for deformation damage
estimation under static and dynamic loading is considered.
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