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INTRODUCTION

Sugar beet roots, as in any other agricultural product, are subjected
to mechanical treatments during harvesting, handling and processing.
To have a minimum degree of product damage and the highest efficiency
of mechanical process, the mechanical behaviour of the product when
subjected to stress and strain must be known.

To determine viscoelastic constans of sugar beet roots the uniaxial
compression test is applied.

EXPERIMENTAL INVESTIGATION

Sugar beet roots of Polish variety AJ; harvested in Wilanéw in 1975
were used in the experiments. Cylinder — shaped samples having the
diameter of 12 mm and the height of 10 mm were placed under the
plunger of the Hoeppler consistometer and subjected to constant stress
of 17.5 X 105 N-m—2. The sample strain was measured throughout the
period of each experiment and recorded. The Hoeppler consistometer
was altered to enable the recording of strain versus time.
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Fig. 1: Diagram of the measuring system: 1 — modified Hoeppler’s consistometer,
2 — tensometric bridge, 3 — recorder

Figure 1 shows the outlook of the outfit. The outfit is composed of
the following elements: a Hoeppler consistometer equipped with the
strain gauge appliance, a bridge with an amplifier and a recorder.

The sample strain is transfered to an elastic beam equipped with
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a strain gauge (strictly speaking with two strain gauges on the opposit»
sides of the beam). The beam deformation causes a change in the resis-
tance of the strain gauges. The change of resistance can be read on the
bridge — amplifier scale and transfered to the recorder. Figure 2 pre-
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Fig. 2. Diagram of the modified Hoeppler’s

consistometer: 1 — weight, 2 — clock probe,
3 — elastic beam, 4 — sample, 5 — supports
of the beam, 6 — strain gauges

sents the outlook of the modified instrument. The elastic beam is placed
on two supports fastened to the base of the consistometer so that the
tappet of the flexometer presses against the central part of the beam.
The beam deflexion obtained in this way is equal to the deformation of
the sample. The beam deformation causes the changes of the strain
gauge resistance. The use of two strain gauges instead of one makes it
possible to obtain more accurate measurements, because while one of
the strain gauges reacts to the extension of the upper part of the beam,
the other one reacts to the abridgement of the lower part. The beam
rigidity and deformations should be small, otherwise the elastic effect
of the beam would effect the sample loading. That is to say thai the
beam reaction should not be compared with the sample load. So the
deflection of the beam should also be small. The use of the standarc
flexometer makes the calibration of the system very casy, as the same
quantity can be read on the scales of the bridge, the recorder and the
flexometer itself, so it is possible to calibrate the bridge, based on the
flexometer readings.

THEORETICAL CONSIDERATIONS

The creep curve obtained is shown in Fig. 4 (mean result of 30 mea-
surements). ‘ .

Based on the experimental results it can be assumed that the me-
chanical behaviour of sugar beet samples can be descrlbed by using
a three — parameter viscoelastic model shonw in Fig. 3. ‘
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According to the model the strain — stress — time equation is:

0 ) K
+ E, (l—e x),

where

The constants were evaluated by means of solving three equations

(three constants as unknown quantities).
Experimental results were taken each time as ¢ and t values.

The constants obtained are:

E,= 875X 105 N-m~2,
E, = 219.0 X 105 N-m~2,

4 = 0.46 min,
n = 604.2 X 10> N-s-m™2.
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Fig. 4. Comparison of the curves of creeping for root of sugar beet. 1 — experi-
mental curve, 2 — model curve (theoretical)
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It can be seen in Fig. 4 that the deviation between the model beha-

viour and the observed data is small and the accuracy obtained is good
enough for technical applications.

W. Nowicki, P. Banasik, P. Kolodziejczyk

PROCES PELZANIA KORZENIA BURAKA CUKROWEGO PRZY SCISKANIU

Streszczenie

W pracy zbadano zachowanie sie korzeni buraka cukrowego poddanych osio-
wemu Sciskaniu. Zaproponowano teoretyczny model lepko-sprezysty i wyznaczono
odpowiednie stale lepko-sprezyste.

Do doswiadczen uzyto zmodyfikowanego konsystometru Hoepplera. Rozwaza-

nia teoretyczne poréwnano z danymi do$wiadczalnymi, uzyskujgc dobrag zgodnosé
wynikow.

B. Hosuuxuii, II. Barnacuk, II. Koaoozeiuux

MOJIBYYECTh KOPHEN CAXAPHOV CBEKJEBI IIPU CXKATUU

Pe3smwomMme

B pabore muccaemoBa M mIoOBefeHME KOPHEN caxXapHO CBEKJbl, ITOABEPIHYTBHIX
OCEeBOMY CXKaTMIO. ABTOPbI HOPENJIOKUIN TEOPETMUESCKYI0 BA3KO-YIPYryl MoAeab U
oIrpeneanyivi BA3KO-YIPYTHE KOHCTaHThI.

JAa uccaemoBaHMII MCIIONB30BANM MOAMMUILMPOBAHHBLIA KoHcTMcTOMeTp Ienmre-

pa. TeoperuyecKkue pPacCCyzRKACHMUS CPABHUIM C ONBITHBLIMM JaHHLIMM, IOJYUYMB KpPyI-
HOE€ COBIIaJleHMe pe3yJbTaToB.
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