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A one-dimensional fragmentation model is proposed. In this model the discrete maps
are taken to be the evolution laws of the fragmentation process. For the tent and logistic
maps, the asymptotics of the fragment size distribution function in the small-scale frag -
ment region have an exponential-law form in the chaotic regime (Lyapunov exponent A;>0)
and a power-law form in the regular regime (A;<0). The results of numerical simulation of
the process confirm theoretically predicted asymptotics. Dependence of the exponential
function increment on A; was obtained for the tent map. We also analyze complex
dependence of this increment on the map parameter, correlated with the map bifurcation
structure, in the logistic map case.

Ilpennoxena ogHOMepHAA MOZENb ()parMeHTALIMM II0 3aKOHAM AMHAMUYECKHX OTOOpaske-
HUN. YCTAaHOBJIEHO AJIA TPEYroJbHOTO U JIOTUCTHUUYECKOTO OTOOpaskeHmil, 4To (PyHKIUA pac-
mpefesieHnsa 0 pasMepaM (ParMeHTOB B MEJIKOMACIITA0HOHM O0JIaCTH B XaOTUYECKOM PEXKU-
Me paspesaHusa (moxasarenb JlamyroBa A;>0) mMeeT XapaKTePHYIO OKCIOHEHI[HATLHYIO
ACHMIITOTHKY, a B IepuojudeckoM peskume (A;<0) — cTemeHHyI0, UTO IOATBEPXKAAIOT De-
3yJBTATHI, MOJYYEeHHBIE TIPU YMCICHHOM MOJeJIUPOBaHUU Ipoiiecca. [[Jid TpeyroabHOTO OTO-
OpakeHuA HalifleHa 3aBUCHMOCTh MHKDEMEHTa SKCIOHEHIMANbHOM acmMmToTuKE OoT A;. Ha-
OaromaeTCs CIOMKHAA 3aBHCUMOCTD 9TOTO MHKPEMEHTA OT IIapaMeTpa OTOOpaskeHUd, KOPPeJIu-

pymomasa co CTPYKTypoO#
JIOTUCTUYECKOTO OTOOpaKeHM!A.

Introduction

Fragmentation is a widespread phenome -
non, its examples could be found both in
nature and technology. Fragmentation is
usually defined as a process driven by ex-
ternal destructive forces, resulting finally
in the object fracturing into smaller pieces.
Such processes include, e.g., crushing of
rocks [1], mineral resource dressing [2],
solid body fracturing under external
stresses [3], by the impacts [4, 5], by drop-
ping onto a hard surface [6—8] and in colli -
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OuypPKAITUOHHBIX
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sions with each other [9] (e.g. meteorites
[10] and asteroids [11]), breakdown of liq-
uid droplets of mercury [12] and fuel [13],
reduction of fibers [14], polymer degrada -
tion [15, 16] (due to cutting by high-energy
ions or particles, or by mechanical and ther -
mal methods), nuclear breakage into frag-
ments in high-energy collision [17] and also
the material cracking and subsequent crush -
ing. The problems of fragmentation process
description and correlation between the en-
ergy received by a system and the fragment
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