= #H EEF RHALEZERNOZLX ERNK

T
(BT EUITE)

%\;

A Multivariate Analysis of the Vibration Disease
by Means of the Quantification Scaling

Makoto Yamamorto*
*Laboratory of Forest Engineering, Faculty of Agriculture

Abstract : A study was made to analyse, through multidimensional quantification method as to
how and to what extent mechanical and physiological factors affect to cause vibration diseases.
The author classified mechanical and physiological factors into 20 items and subdivided them
into 60 categories which were considered as the causes of vibration diseases. The analyses

- confirmed that a strong correlation existed between the skin temparature of the people under
test and the three known item/categories;i.e. duration of exposure to vibration-long, vibrating
acceleration-strong, and the state of the handle of the vibrating equipment-stripped. Further-
more the analyses led the author to discover that the properties of the human skin, particularly
when it is thick and coarse, had a great deal to do with the variation in the skin temparature,
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- Fig. 1 Three patterns on the change
of skin temperature.
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Table 1. The comparison between the
observation and the estimation

Mean Standard dev.

Observed value (Y) 5. 44781 1. 78906
Estimated value (X) 5.44768 1.63333
Correlation coefficient 0.81250

Y =0.99967X+0. 00222
Regression equation
X=0,67981Y+2, 06407
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The list of partial correlations

and the multiple correlation of the
multidimensional factor analysis on

the vibration disease .

Variables Partial corr.
weight of chainsaw 0.3095
Acceleration 0.3611
Amplitude 0.2432
Frequency 0.0726
Life year of the machine 0.0224
Exposure time 0.3935
Anti-vibration systems 0,3351
Noise 0.0713
Feeling ef vibration 0, 2987
Grip method of the I’st 0. 1026
Grip method of the 2'nd 0.3184
" Grip method of the 3'rd 0.3127
Operators posture 0. 1856
Condition of the health 0.1238
Physical constitution 0.0200
Properties of the skin 0. 3333
Smoking ‘ 0.2789
Drinking 0.1054
Indoor temperature 0.0878
Indoor humidity 0. 3001
Multiple correlation coefficient 0. 7715

Outside criterion=The rang of skin
temperature

Table 3. The list of the numeric values
assigned to item-categories
Variables Categories Variation
Exposure time
I minute —0,1162744
6 minute 0,6461731
9 minute 1, 2266561
Acceleration
Less than 2G —0. 1394208
Nearly 2G 0. 4235612
Greater than 2G "0, 8732005
Anti-vibration system
With the system —0.0768772
Anti-vibr. handle -—0.2305095
Without 0.5553012
Properties of the skin
Fine skin —0,0996185
Ordinary 0.3262477
Rough skin 0,5473356

Valid observations are 150 cases -
Significant level is 1%
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