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Relation between Head Rotational Motion and Brain Shear Strain
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*5 Graduate School of Natural Science and Technology, Kanazawa University,
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The purpose of this study is to examine the effect of head rotational motion on brain shear strain.
A head physical model constructed from individual medical images of a head was used for the
experiments. The model consists of the parts reconstructing the skull, falx, cerebrospinal fluid (CSF)
and brain, which represents actual human head shape. Rotational impacts were applied around
frontal axis of the model under the conditions in the case that maximum angular acceleration and
angular velocity were controlled. As the results of experiments, shear strain in brain part correlates
strongly with peak change of angular velocity but correlates poorly with maximum angular accelera-
tion which has been often proposed as a head injury criterion. The reason is that brain shear strain
is relatively small at the time when angular acceleration reaches the peak value because relative
motion of skull and brain occurs due to the structure of the head consisting brain, falx, skull and CSF.
Thus, peak change of angular velocity of a head should be included in the injury criterion in the case

that rotational motion of a head occurs.
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Table 1 Experimental condition
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Fig.3 Angular acceleration and angular velocity
of skull part
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Fig,4 Brain deformation behavior in the case of 7000rad/s” and 15rad/s
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Table 2 Results of A@ and@___ applied to the head
physical model

Targeted condition Results
; 2] : é Duration
(s rg_ﬁ’z'é‘zl () [rage) [ms]
10 2000 103+0.2 210710 10.6+0.6
10 4500 10.7+£0.2 4599+£74 5.7+0.4
10 7000 10.7+0.2 699361 4.2+0.2
15 2000 14.5+0.3 1983+29 12.5+0.3
15 4500 14.9+0.2 4529+55 7.420.5
15 7000 14.6x0.3 6979+85 5.7+0.1
20 2000 19.3+0.4 1979+£52 19.3%0.1
20 4500 20.140.6 4525126 9.6x0.3
20 7000 19.7+0.1 6948+66 7.0*+0.1
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Fig.6 Maximum shear strain at E4 in each experimental condition
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Fig.7 Relationship between &, and
peak of maximum shear strain at E4
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