tE#| 50 : 43-48, 2008

3

|

IEBERT g TRl E 2 W2 2R IR B6 O 34

mie £, HEE OB
BYRGIREGERS PR, 086-1135

Evaluation of softness of stall surface using a drop tester equipped
with an accelerometer

Keiji TAKAHASHI and Akira DOHKOSHI

Kon-Sen Agricultural Experiment Station, Nakashibetu, 086-1135

F—U—F EE, ARERS, B, A4

Key words : acceleration, impact force, bedding material, dairy cows

Abstract

When a cow is lying down, increased blood flow to the mammary gland results in higher milk
production. Thus, to extend lying time, the stall surface material should be soft and comfortable. The
aims of this study were three fold. The first was to examine the difference in impact force of 11
materials, compared with concrete floor, sand bed and pasture. The second was to measure changes in
impact force of a rubber-chip-filled mattress after 1 month, 6 months and 1 year of settling. The third
was to measure changes in impact force of sawdust as bedding material. The measurement results of
the material impact force were as follows. For stall material, an 80-mm-thick urethane foam mat and
sand bed were the softest materials, with impact forces ranging from 917 to 991N; that of pasture was
1659N; that of the concrete floor was 8796N; that of the rubber-chip-filled mattress after 1 year was
2334N; those of the 30-mm-thick urethane foam mats ranged from 1149 to 2628N; and those of the
rubber mats varied from 3324 to 6295N. The impact force of the rubber-chip-filled mattress increased
from 1251 to 1516N 1 month after installation to about 1800N after 6 months and 2334N after 1 year.
The impact forces of 5-cm-thick and 10-cm-thick layers of sawdust were about 1100N and 600N,
respectively. To maintain a comfortable stall, the impact force of the stall surface should be decreased
to about 1700N, which is within the range of that of pasture. However, as it is very difficult to
maintain the softness of the stall by adding a 4-5-cm-thick layer of sawdust, softer surface materials
should be used.
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Photograph 1. Components of drop tester
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Fig. 1 Drop tester equipped with an accelerometer (mm)
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Fig. 2 Changes in acceleration
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Table 1 Product classification of all types of stall base tested

Material name Product name  Thickness (tmm)  Upside Underside  Product supplier  Years used
Concrete floor - Smooth,” —

Pasture - Grass,” —

Sand bed 150 Smooth,”—

Rubber-chip-filled mattress Pasture Mat 50 Sheet,” — Corns AG One
Urethane mat A M100 30 Sheet,”'Smooth DeLaval New
Urethane mat B Norboco 30 Textured /Smooth Pureline New
Urethane mat C Foa Mat 80 Textured,””Smooth New

Rubber mat A Humane 19 Textured, /" Smooth Tuchiya New
Rubber mat B Ultra Mat 25 Smooth,””Smooth Tochiku New
Rubber mat C King Mat 30 Textured,”Smooth MSK New
Rubber mat D RM20N 25 Textured,” Spiked DeLaval New
Rubber mat E CS Cow Mat 30 Textured,/ Ridged Orion New
Insulated rubber mat Supreme 30 Textured””Smooth Tuchiya New
Composite rubber mat 50 Rough,Ridged Trial Sheet New
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Table 2 Impact force and G2/G1*

Materjal name Ave::;aa force (NIJIax G %%G) : Th(l;krz;: 58 Under side shape
Concrete floor 8796a 13542 62.9 — —
Pasture 1659b 1910 27.8 — —
Sand bed 991c 1518 5.2 150 -
Rubber-chip-filled mattress 2334d 2452 43. 3 50 -
Urethane mat A 1149¢ 1160 45. 2 30 Smooth
Urethane mat B 2611f 2628 48. 5 30 Smooth
Urethane mat C 917c 978 53. 7 80 Smooth
Rubber mat A 6295a 6584 39.9 19 Smooth
Rubber mat B 5609¢ 6009 59.1 25 Smooth
Rubber mat C 5173¢g 5375 46.8 30 Smooth
Rubber mat D 3578h 3638 47. 8 25 Spiked
Rubber mat E 3324i 3403 40. 4 30 Ridged
Insulated rubber mat 1454b 1500 33.4 30 Smooth
Composite rubber mat 2461f 3011 45.1 50 Ridged

a,b,c, d, e f g h,and i: Means with different superscripts differ significantly (P<0.01)

*G1, first impact force; G2, second impact force

Table 3 Measurement time and impact force (N) of rubber chip mattress

Measured stall

Measurement time

New install (40% increase)

After 9 years

A B C D E
2005/09 1251a 1501b 1516b 2326d 2358d
2006/04 1552b 1801¢ 1784c 2237d 2317d
2006/09 1467b 1722¢ 1687¢ 2399d 2276d

*A, end of stall line

a, b, ¢, and d: Means with different superscripts differ significantly (P<0.01)
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Fig. 3 Changes in impact force with thickness of sawdust
*Measurement value of Takeuchi et al. indicating
sawdust density of (. 2 and plotted in the same field
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