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Studies on the Mechanical Properties of Potatoes

II. On the mechanical properties under the static load

Michiaki Ito
(Department of Agricultural Machinery, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

1. #

A v v g ORI TORFELY b OEBBEEEL
ETEERBERONFEMBE L RS lonie, FifE
5z TEMEROHEET, FOoRC>VTE L
HWTHE L,

BREY S o b X OB EEH ORI, A -
B b= 2T, HELIL I A VIRDWTIT » R ER
L, HEMAED S HNEREMO 7 Y — FRECERIL
TWBZ EXMEL TV, BRHETTO VA >
s DEWEXEBARCRILES, Mi2Z0RRTLL
5THHIIC, HEDFF TIT-ERTH B D
B BN IR TR ETh, BBz -7
BEOEBY L2 2 LR TR B ThD,

i

2L, A2HFHOERTII v FY v roimaRs g
& LEER L LS ko EoB MR- a0
LT, AT TR R 2 HE LS s
ELTCwB, XZC, 5 LRMOBR&ET T
SR A v g DU RN O EEERIO 5 b, 1
BEEBCIDr ) — SEEEEDL LGS0 E ) R
BRAEI, 5 LA, BB T8RO 5
A—EHRDDHLET, EHOWE, KE3EELEET
B WATE RAE, BELAESOoZBERLD
BRR TR BRI T 5 L TR EEL 505 T
Ho,

1. EEFRERICONT
Fig. 1 34 ERE o4 & U UERER & 2084

TANGENT OF EQUILIBRATED CREEP
G
P~
e 7
5 Z G: C
—t —_— — &
2 e S
G I
———'J"::::_._,____ig.t P
G 7 B A G
P
7 g G
A TIME t

Fig. 1.

The best known 4-element rheorogical model and graphical

method for determination of parameters of this model.
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Determined model constant in the test used flat plate for

investigation of parameters in 4 elements rheorogical
model (load during 119 days)

ariery | fempemune, | load | GG G| ¢ ] T e of
(kg) (kg/mm) | (kg/mm) [(kg-day/mm)(kg-day/mm)
Danshakuimo 5°C, 95% 24.5 6.43 33.43 195.61 2406.7 0.995
Toyoshiro n, o » 6.28 36.22 227.23 14715 0.998
Norin No. 1 ‘ n, o » 5.32 23.69 145.32 1251.3 0.999
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Table 2. Determined model constant in the used spherical
plate for investigation of parameters in 4 elements
rheorogical model (Danshakuimo)
. load G G, 7 n index of
loading term temperature, 1 2 2 3 ‘ «
relative humidity (keg) (kg/mm) | (kg/mm) |(kg-day/mm)(kg-day/mm) correlation
Oct. 20, 1982 5°C, 95% 20 212 11.36 154.73 1081.1 0.983
—Jan. 19, 1983 25 2.48 1717 200.82 992.1 0.983
(91 days) 30 2.56 13.71 160.18 1229.5 0.991
5°C, 75% 20 211 8.43 140.06 639.0 0.989
25 2.45 9.85 165.83 683.1 0.993
30 271 7.03 119.28 565.0 0.998
Oct. 20, 1982 5°C, 95% 20 211 14.50 159.66 1183.4 0.994
-Apr. 25, 1983 25 2.24 10.82 119.98 1089.3 0.996
(189 days) 30 2.49 14.70 141.37 1018.7 0.996
5°C, 75% 20 2.03 7.52 175.14 575.5 0.997
25 2.20 7.92 186.77 805.2 0.996
30 2.52 6.31 138.10 742.6 0.998
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Fig. 2. Comparison of the experimental results with calculated results
by 4-element model on three varieties. (Test No. 2)
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by 4-element model. (Test No. 5, Oct. 20, 1982-Jan. 19, 1983)
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Summary

For a fitting express of deformation character-
istics of the potato tuber under static load four-
element model which was arranged in a series the
Maxwell-element and the Voigt-element was inves-
tigated from within the mechanical models of
visco-elasticity. ’

In the result, it was concluded that the four-
element model express enough the creep curve of
tuber under static load and the model constants
were obtained on several conditions of press-plate,
load and humidity from the results of the first
volume (part 1).

If the data relating to several conditions are
collected, those will be to a technical guiding prin-
ciple cope with selection of cultiver, management
practices, storage and the like.

It is necessary to investigation on the process
of creep recovery after unloading because a large
difference between the measured deformation and
the calculated value by this model equation is

recognized.



