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3.1

Ferdinand Beer Vector Mechanics for Engineers: Dynamics, 7th
edition (McGraw-Hill Education)

Test Description

A 30kg block is dropped from a height of 2m onto the 10kg pan of a spring scale.

Assuming the impact to be perfectly plastic we will determine the deflection of the
pan.

Figure (i). Problem sketch.

i
o i
Blonck X

Ry

assasannas)
.
| ' RO
Spring-Beam
. Pan
_ Spring (Ks)
FEM
Unit System: [mm, kg, ms]
Block Pan Spring
. Young's modulus = 207 GPa Young's modulus = 207 GPa Ks= 20 kN
Matena!s Poisson's ratio = 0.29 Poisson's ratio = 0.29
properties:
Density = 60 kg/m? Density = 10 kg/m?
Geometric ~ 1x1(mxm) 2% 2(m x m) [.<6
properties: /#,=05m h,=0.25m S
Loadings: g=98Im/s’ g=98Im/s’
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Hypothesis and Modeling Notes

The pan and the block are assumed to be two rigid bodies. They are modeled using
solid elements. Boundary conditions are applied to maintain the motion of the pan
and the block in the Y-direction.

Since the impact is an inelastic one, a contact is defined between the pan and the
block. Contact type 34, which is a non-symmetric node-to-segment contact, and
separation stress (SEPSTR) option are used.

Results

Output VPS Reference % Error

Displacement of the pan Case N°1 Y (m) 0.2304 0.225 2.40%
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3.2

2016

p806-p811
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Test result

Match I

Reference

Does not match
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