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Abstract

The half-sine wave is the most frequently used in
shock tests. The shock table is generally set to a height
and falled freely to impact the shock pad or called the
half-sine wave programmer. The proper acceleration
half-sine wave can then be obtained on the top surface
of shock table. The programmer can be installed at the
base, and the shock table will impact the programmer in
free-fall. The new type of design is that the programmer
is attached at the bottom of shock table and falled
together with the shock table to generate the shock wave.
This work adopts the finite element analysis (FEA)
software to simulate the shock impact for the two types
of half-sine wave programmers. First, the three
dimensional solid elements are used to construct the FE
model for the table and programmer. The automatic
surface-to-surface contact is selected to simulate the
free-fall impact in contact. The acceleration on the top
surface of shock table as well as the impact stresses in
the table and programmer can be determined and
compared for the two types of shock tests. The
Goodman diagram is also used to discuss the fatigue
strength of the table that is useful for future design
consideration. This work establishes the shock impact
simulation method for shock tests and studies the
difference between the two types of test methods. The
simulation can be extended for other analysis, such as
the selection of programmer’s geometry and the effect
of device under test (DUT) during shock testing.
Keywords: shock test, shock table, half-sine wave
programmer, impact simulation, finite element analysis,
fatigue strength.
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