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Abstract

In this study, an impact model and impact response analysis method was suggested for the
impacts between arbitrary shaped bodies. Unlike the impacts between geometrically simple
structures, there is no rules to analyze the impacts between general elastic structures First of
all, it has been attempted to explain the impoot between arbitrary elatic structures as the elastic
deformation of a virtual contact spring in the vicinity of contact points. The contact stiffness and
the exponent are determined from the Hertz’s contact theory and F. E. analysis. In order to
evaluate the validities and limitations of the proposed methods, an impact tester and the
miniature of container, missile and isolators have been provided and tested experimentally. All
the experiments were performed with various impact conditions. The results obtained by the
proposed methods were directly compared with the measured values in terms of maximum
contact force, contact duration, the shape of contact force and the structure responses. The
computed contact force and responses, using this proposed methods, were very close to the
measured results, unless any plastic deformations were presented.
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Mciz(t) +§szx,)3i(t) +§szx,x,-(t) =Fe(

13

_1/&]

= = [s]
AEE - A

Criy=— 2Cm (L:— Ls)

Croxs=—4Cpp

Croxs=0

Craxs=2Cop(LE+ LE) +4Cqql3
Craxe=2Cpp(L:— Ls)
Crsxs=—4CppL3+4CqqlsLs
Crixa=4Cpp

Croxs=0

Crsxs=4CnpL3+4CopL%

Cuixy=Cx;x, 1=2,3,4,5and j=2,3,4,5

7

LR

of

t)

Le&5 (1) + 3 Couet(8) + 2 Kegrit (6) = Fi (1) (= L+ sL)

Muia(t) +i2;annx.i(t) +?;2Kx4x4xi(t) =0
5
Inis(t) +ngsx:J&i(t) +§2KX511xi(t) =0

Fe(t) 0

oA 74, FAAFL B4R A+E HFH 2o,
Kryr,= 2K+ 4 Kppc? + 4 Kqqs?
Kroxs=— 2K\ Las —2Kpp (L7— Ls) ¢ — 4 Kqqlas
Keoxi=—4Kppc* — 4 Kqgs?
Kxyxs=—4Kqqles
Kroxy=2Ky (LI + L3is?) +2Kpp (L3 + L)
+4KqoL}
Kisx=2Kpp(L7— Lg) ¢ +4KqqLus
Kraxs=—4KppL3+4KqqLsLs
K= 4KppC? + 4 K gqs?
Kx,x5 = 4quL5$
Krsxs=4KppL5+4Kqql %
Kxix,=Kx,;x, 1=2,3,4,5 and j=2,3,4,5

_ (Kue(r— 22+ (cLs—sL4) x3) "= if xy—x24 (cLa—sL4) %320
- otherwise

Craxs=4Cppc?+4Cqqs?
Craxs=—2Cpp(L1— Lg) ¢ +4Cqqlss
Croxe=—4CppC*— 4 Cqes’

Craxs= —4CqqLes

Craxs=2Cpp (L3+ L3) +4Cqql}
Craxa=2Cpp(L1— L) ¢ +4Cqqlas
Crsxs=—=4CppL3+4CqqLeLs
Criti=4Cppc* +4 Coes®

Cruxs=4CqqLss

Croxs=4CppLE+4CooL}

Cxix;=Cx,x, 1=2,3,4,5 and j=2,3,4,5

o] 7] A, s=sinfs, c=cosfc°]t},



