A Model of High-Rate Indentation of a Cylindrical Striking
Pin into a Deformable Body
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Mathematical modeling of an impact and high-rate indentation to a significant depth of a flat-
faced hard cylindrical striking pin into a massive deformable target body is carried out. With the
application of the kinematic extreme theorem of the plasticity theory and the kinetic energy
variation theorem, the phase trajectories of the striking pin are calculated, the initial velocity of
the striking pin in the body, the limit values of the inlet duct length, and the depth of striking pin
penetration into the target are determined.

OcCyIIEecTBIEHO MaTEMaTHYECKOE MOJIEIMPOBAHUE YyJapa U BBICOKOCKOPOCTHOTO BIaBJIMBAaHM
Ha 3HAYUTENbHYIO TJyOMHY TBEPJOrO IMJIMHAPHYECKOTO yIApPHHUKA C IUIOCKMM TOPIIOM B
MaccuBHoe  nedopmupyemoe  Teno-mumeHb. C  HCIONB30BaHMEM  KUHEMaTHYeCKOU
HKCTPEMAJIbHOW TEOpEMBbl TEOPHH IUIACTUYHOCTH M TEOpEeMbl 00 HM3MEHEHUM KWHETHYECKOU
SHEPIUU paccuuTaHbl (Da3oBble TPACKTOPHM YJApHUKA, ONpEAETCHbl HadajbHasg CKOPOCTh
JBIDKEHUS yIapHUKA B 1e(OPMHUPYEMOM Telie, MpeaesibHbIe 3HAUEHUs JUIMHBI BXOJHOTO KaHana
U I1yOMHA BHEIPEHUS yJapHUKA B MUIICHb.
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Steps of the striking pin penetration into the medium. Schematic division of the plastic flow area
into zones.
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Dependence of the initial velocity of the drums The result of impact velocity modeling
impactor in the target at penetration depth. from process parameters.



