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##4570584221 : MAJOR MECHANICAL ENGINEERING
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In this thesis, the scaling law for buckling of composite plate problem was verified
with the experiment results. A buckling test facility was designed and built to accommodate
the experiment. A series of buckling test was performed on rectangular composite
specimens with stacking sequences of (0/90],,. [0,490,],,, and (0/90],,. The boundary
conditions of the specimens include simple-simple-simple-simple (SSS8S), simple-simple-
simple-free  (SSSF), and simple-free-simple-free  (SFSF) boundary conditions. The
experimental buckling load was determined from a plot of applied in-plane loads and out-of-
plane displacements. Buckiing load of a model was substituted into the scaling law to
determine the scaling buckling load of the corresponding prototype which was then
compared to the experimental result to determine the accuracy of the scaling law. The
average percent discrepancy of complete and partial similitude cases are -5.9 + 8.7% and
6.1 £ 11.4%, respectively. Comparing with that of the SSSF specimens, the average percent
discrepancy of the SFSF specimens is lower because bof the better degree of similarity of the
boundary condition on the free edges. Variation of SDecimen thickness was also used to
analyze the experimental results. From 124 pairs of comparison, experimental buckling
loads of only 14 pairs of study are out of the range of the lower and upper scaling buckling
load. Therefore, the derived scaling law was confirmed experimentally and they should be
useful to estimate buckling of plates with complicate boundary conditions which full-scaled

test is not preferred.



