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Introduction

Impacts.

» Glass presents a wide variety of applications in daily life, and helps to
protect displays for smartphones, tablets, PCs, and TVs from everyday wear
and tear. As the demand on touch screen technology is higher, it warrants
harder, stronger, yet thinner glass that resists scratches, survives in drop

» In this work, the dynamic analysis of glass under ball drop impact will be
investigated based on energy level. The deformation and the strain of the glass
will be obtained by the Digital Image Correlation (DIC) system.

Objectives

under ball drop test.

the glass will be discussed.

» A new approach of non-contact optical measurement, Digita
Correlation (DIC), will be applied to investigate the dynamic res

lmage
oonses of glass

» The effect of initial potential energy, impact ball size and the dimension of

» Finally, a FEA model will be developed using ANSYS/LS-DYNA to provide a
comprehensive understanding of the dynamic response of the glass.

Experimental Setup
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> Digital image correlation (DIC) is a full field optical measurement technique.
> In this study, the different size steel balls(0.75inch, 1linch, 2inch) impact the

Experimental Results
Effect of Initial Potential Energy:
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0.5 | 0.095 16 8.40
1.0 | 0.191 14 10.32
1.5 | 0.286 13 11.32
2.0 | 0.381 13 11.51
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plane deformation and the initial drop energy.

» Test results show a nonlinear relationship between the maximum out-of-

Effect of Glass Dimension:

2inch out-of-plane deformation(mm)
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» The out-of-plane deformation of 55 inch glass is larger than that of
40 inch glass under the same loading condition and the time to the
maximum deformation for 55 inch glass is longer.

Effect of Ball Size:
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» Nonlinear relationship between the
maximum deformation and the drop

energy for different size balls.

» Energy, as a metrics for impact test,

should be replaced with a new

parameter. Momentum change is
proposed.
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Equation y=a+b*x
Adj. R-Square 0.99556

Value  Std Error
Max Deformation Intercept 2.5203 0.20435

2
Max Deformation  Slope 44438 0.12109
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Strain Measurement:
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»The impact ball size increases,
the momentum change during
Impact increases.

» Linear relationship between
out-of-plane deformation and
momentum change.
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» Drop height increases, first principal strain increases.
» A second peak is observed in strain responses with 2 inch steel ball.

e» » The first peak of strain is appeared
<= earlier than that of out-of-plane
"z deformation.
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2 » When the ball just hit the glass, the
glass will deform larger in local.
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FEA Validation
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» Good correlation between simulation and experiment is obtained
both in out-of-plane deformation and first principal strain.

Deformation result

Conclusions
» The capability of DIC optical technique to be used glass product

development is demonstrated.

» The DIC is used to measure the out-of-plane deformation and
first principal strain during the ball drop impact test on the glass
panels. Excellent correlation in deformation and strain is obtained
between the measurements and predictions.

» Out-of-plane deformation is related to momentum change of
impact ball rather than its initial potential energy.

Future Work

» More tests will be done to check whether momentum change is
a reliable metrics for impacting testing.

» The tests that glass is impacted by the projectiles with different
shape and different material will be performed to figure out how
these influence the dynamic behavior of glass.
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