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Table 1. Number of measurement for each factors of excavtor
attachment capacity wheel ground condition
. hard(5)
tire(5) fi(5
0.6m(10) sofi(3)
’ track(5) hard(5)
¢ soft(5)
w0
breaker(30) 0.8m'(10)
track(5) hard(5)
¢ soft(5)
tire(5) hard®)
1.0m(10) sofi(3)
track(5) hard(5)
soft(5)
tire(5) hard(s)
\ soft(5)
0.6m'(10)
track(5) hard(5)
soft(5)
fire(5) 1;2}?((55))
bucket(30) 0.8m'(10)
track(5) hard(5)
¢ soft(5)
fire(5) hard(5)
; soft(5)
1.0m(10)
track(5) hard(5)
soft(5)

a
Real Time Signal Analyzer.

| 3 ] . .
I { i Intergrating Vibration.

] d
Human Vibration Unit.

Triaxial SeatAcceler% -3

Figure 1. Photograph of measurement system.
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Figure 2. Diagram of whole body vibration measurement system.

Figure 3. Biodynamic coordinate system for acceleration measurements.
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Table 2. Whole body vibration levels by the type of attachment

unit ;g
. Breaker(30) Bucket(30)
Axis 7 P P P
GM GSD GM GSD
X 021 1.80 0.1 1.59
Y 0.16** 1.77 0.09 1.55
Z 0.40** 1.64 0.21 1.60
SUM 0.64 145 0.32 1.44
T GM(geometric mean), ¥ GSD(geometric standard deviation)
#*P<0.01
() : Number of measurement
Table 3. Whole body vibration levels by the type of wheel y
unit :ms’
) Tire(30) Track(30)
Axis 7 P P P
GM GSD GM GSD
X 0.18" 1.80 0.13 1.85
Y 0.14** 1.79 0.10 1.71
Z 0.31** 1.76 0.27 1.82
SUM 0.50 1.67 0.41 1.63
T GM(geometric mean), ¥ GSD(geometric standard deviation)
#* p<(,01
() : Number of measurement
Table 4. Whole body vibration levels by the type of bucket capacity( m) !
unit :ms’
. 0.611(20) 0.8m°(20) 1.0m’(20)
Axis P ¥ T P T P
GM GSD GM GSD GM GSD
X 0.16 1.94 0.16 2.08 0.15 1.55
Y 0.11 0.80 0.13 1.80 0.12 1.75
Z 0.29 1.82 0.31 1.74 0.26 1.82
SUM 0.46 1.73 0.48 1.67 042 1.59
T GM(geometric mean), ¥ GSD(geometric standard deviation)
() : Number of measurement
Table 5. Whole body vibration levels by the ground condition y
unit :ms’
) Hard(60) Soft(60)
Axis 7 P P P
GM GSD GM GSD
X 0.18" 191 0.13 1.73
Y 0.15** 1.84 0.10 1.61
Z 0.36** 1.68 0.23 1.74
SUM 0.57 1.55 0.36 1.61
T GM(geometric mean), ¥ GSD(geometric standard deviation)
** P<0.01

() : Number of measurement
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Figure 4. The results of frequency analysis of whole body vibration with a breaker attached.
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Figure 5. The results of frequency analysis of whole body vibration with a bucket attached.



208 Hod - 1A - A - =

Table 6. Factors affecting WBV among excavators

Group F-value P-value
Attachment 206.36 0.0001
Wheel 16.30 0.0001
Capacity 1.92 0.1518
Ground condition 83.41 0.0001
Attachment*Ground condition 8.42 0.0046

Table 7. Interpreting significant interactions of attachment and ground condition

unit ;mfg

) Breaker*hard Breaker*soft Bucket*hard Bucket*soft
Axis p— o o op—
GM '(GSD") GM'(GSD ") GM '(GSD ") GM '(GSD")

X 0.25(1.86): 0.18(1.68) 0.14(1.69) 0.09(1.36)
Y 0.19(1.85) . 0.13(1.60) 0.11(1.62) 0.08(1.36)
Z 047(1.59) 0.34(1.61) 0.28(1.54) 0.15(1.29)
SUM 0.75(1.51) 0.55(1.28) 0.43(1.27) 0.24(1.19)

T GM(geometric mean), ¥ GSD(geometric standard deviation)

#* P<0.01

& AL FUASE o A9t AE
7} 7P Wekor, X, Y, Z, SUMA)
GM(GSD)== 0.09m(1.36),  0.08mk(1.36),
0.15m5(1.29), 0.24mk(1.19)01%1 21, WH=7H
o3t Aol & B ATHP<0.01).
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