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Fig. 1  Sketch map of concentrated force
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Fig.2  Stress distributing of structure in elastic range
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Fig.3 Stress distributing of structure in plastic range
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Tab.2 The max von — mise stress — strain of column shell
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Fig.4 Stress distributing of column shell
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The Load Relationships of the Geometric Similar Components
under the Same Stress — strain States

LI Chun - wangl'2 , SUN Qiang' , XIE Wu —jie' , YANG Zun - pao', FU Zhen - tang'
(1. Science Institute, Air Force Engineering University, Xi'an 710051, China; 2. College of Aeronautics, North—
western Polytechnical University, Xi’an 710072, China)

Abstract : Normally, the original components are lessened or enlarged proportionally to build the geometric similar
models when large scale components are tested or studied by means of finite element analysis (FEA). In order to
ensure that the same siress — strain states present between the considered model and the original component, the
loads corresponding to the original components in proportion should be applied to the geometric similar models.

Therefore, it is important to study the load relationships among these geometric similar components with the same
stress — strain states. Based on the stress expressions of middle point on the below edge of immobile rectangular
cross section beam, the loads”theoretical relationships are obtained using the similarity theory. The correctness of
these relationships is verified by the components under elastic and/or plastic stress — strain states. The conclusions
are shown as follows: for the two components with geometric similar coefficient %, , if the concentrated force coeffi—
cient is k, , the uniformly distributed line force coefficient is k; , or the uniformly distributed plane force coefficient
is 1, then the two components are completely the same in siress — strain state.

Key words :similarity theory; geometric similar; FEA ; load



