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The effect of amount of sawdust on the impact force of the stall measured
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Fig. 1 New test apparatus: a) The new test apparatus was in which the accelerometer was attached to a 4.75 kg
drop-mass, b) Data was recorded from the accelerometer with a personal computer via the interface and c)
New test apparatus was dropped from the height of 200 mm, and during the drop, the acceleration meter
measures 1000 times per second and the computer records the data.
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Fig. 2 Change of acceleration when new test apparatus is dropped. The impact force (N) was caluculated from the
maximum acceleration (m/s?) X the weight of the test apparatus (4.75 kg)
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Fig. 3 Position (*) in the stall where impact force
was measured: Front of the stall is from A to
D and Rear of the stall is from E to H.
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Fig. 4 The correlation between the amount of saw-
dust in the stall and the impact force.
*P <0.05
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Table. 1 Averages of impact force according to amount of sawdust.
Amont of sawdust  Ave. Min. Max. S.D. CV.
kg/m? N %
0.0 4166* 4953 2991 509 12.2
1.3 3409° 4654 2673 608 17.8
3.0 2595¢ 3712 1959 539 20.8
4.3 1886¢ 2271 1367 246 13.0

a, b, ¢, d: Mean with different superscripts differ significantly (P <0.05)
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Summary

The objective of this study was to examine the influence of the amount of sawdust on impact force with
a new test apparatus that used the accelerometer. The new test apparatus was in which the accelerometer
was attached to a 4.75 kg drop-mass and dropped from the height of 200 mm. Data was recorded from the
accelerometer with a personal computer via the interface. The impact force was calculated from the
maximum acceleration when drop-mass collided with the stall (Impact force = the maximum accelera-
tion X 4.75 kg). Measurement was operated at 16 points, which are 8 points in the front and the other 8
points in the rear. Using sawdust as floor material, the examination was operated with 0 kg/m?, 1.3 kg/
m?, 3.0 kg/m? and 4.3 kg/m? of sawdust. The correlation between the amount of sawdust and impact force
was a negative correlation in total, in the front and in the rear. It was shown that the impact force when
sawdust was not used and the effect of decreasing impact force when 1 kg/m? sawdust was used were
different in the front and in the rear of the stall. When amount of sawdust was 0 kg/m?, the average of
impact force was 4,100 N. To decrease the impact force of this stall to 2,400 N that is the impact force in
the rubber chip mattress used for one year, it was shown to have to use the sawdust of 3 kg/m? When the
amount of sawdust was 1.3 kg/m? and 3.0 kg/m? the coefficient of variation was larger than in the cases
of 0 kg/m? and 4.3 kg/m? Therefore, it is necessary to use a large amount of sawdust of 4.3 kg/m? to
decrease the impact force of the stall surely. The impact force of the stall was decreased by increasing of
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sawdust, and the comfort when dairy cows are lying can be adjusted by using a large amount of sawdust.
However, it is difficult to always keep the sawdust of 4.3 kg/m?. Therefore, it is necessary to improve this
rubber chip mattress including the cow comfort.



