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Damage on Potato Tuber caused by Impact

Miyuki SHIMADA
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Table.1 Weight and hardness of

potato tuber.
Tuber size Weight (g) Hardness(kg)
L 175.9+32.7 2.69+0.11
M 85.0+13.0 2.69+0.12
S 58.2+ 7.1 2.72+0.11

Note: Hardness was measured with the cone
type of Universal Hardness Meter
(SATO Mir.Co.)
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Fig. 1 Pendulum impact apparatus
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Specification of measuring apparatus

Mobel: AS-1000A
Capacity: 1000G/1528

Accerometer

Frequency range: 0-4500Hz

Model: TEAC R-400
Frequency range:

Detarecorder

Recording tape speed 152 cm/s

DC-20 KHz

Reproducing tape speed 7,6 cm/s DC-1000Hz

Strainmeter

Mobel: DPM-200B
Frequency range: DC-2000Hz

Oscil 1 ograph

Model: Rapet RMS-11
Galvanometer: MS-400
Frequency range: 0-300Hz
Paper speed: 10 cm/s




72 LHET REABRBER H355 (1976)

PRV, TAC Iy 7 THRMBRE AL F
L7,

(2) AHRETHESRR

EXHXRTHRY, FXBIELBEET, R2AT
YINEEL, THICEEL -HRicEHRI¢/2(X
2)AROBEEIEARRCEFIZSL, WNEEZ

| Thread

Cut off by fire
(Here used a lighter)

" —Potato tuber

Drop height
Light .
source Photodiode

Impact head

Fig. 2 Free fall impact apparatus
When the fall velocity is measured
impact bars or plate are removed

BARICER 27, X, Kok 2 RUIMHIECH
EE252 50T, BRGHEICETITEL,
3. WRH%

BAFHEMEERRIIFETES, HETROFR
WRIHE =— WA IZ OV TITY, FoBhE
Tt 2HBRABRIIETE S, HEHERK, T
BRI IS A OB RIS OWTERBL 2 (R
3), #WEMWICOWVTid BITTNER & Yy x
FUHOME LB 2B TEOREHR LB
LA, I TRE— L TARSEL I,
4. RBORE

WL BHMIE, NeLson b BHABTE
BL 72w, HEBIAUREDESICITIBEOEL
YHEETH), EERRTEH-> THETH S,
ZZTIHAB A EBERIC R 3 IS KAIL 72,
1) ERRE EEOFTLRUECVETFOHR
A ELIC S I THRICER I Nz L 0,
2) BBAE ZOBHIITERILVIIHETL
EROKELLDEHRELLFCISECELD, FX
HICERE 523 1 &U LEoBENITES,

3) TiRiAE HEEFCRIBRETEL VY, B

Table.3 Test factor

Factor

Specification

Potato tuber size LM S

Drop height
10, 7, 5cm

100, 90, 80, 70, 50, 30, 25, 20, 15,

Impact materials and kind
of impact surface

(a) Steel bars and plate:
Bar dia. 7, 10, I5, 20, 25, 30mm

plate thickness 3mm
(b) Steel bars and plate covered with rubber of 2 mm

thickness

kind of impact surface is equal to(a)
(c) potato tuber size L, M, S
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Fig. 3 Relation detween maximum impact
acceleration and impact velocity
with pendulum apparatus
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Fig.4 Impact acceleration curve
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Table. 4 Damage of potato with pendulum impact apparatus

. With or without Impact  head
Drop height vinyl on the Steel bar dia. (mm) Plat
(cm) impact head 10 20 30 ate
. Without 0 0 0 0
With - 0 - 0
17 Without . * 0 0 0
33 Without . »ae » N 0
With . - N _ 0
52 Without » e — . .
With N — . _ 0
100 Without . * 2 s e 'y
With N — PPN _ .
Note: 1) Tuber size  M(Average weight 83g)
2) Damage + » » Crushed
»» Cracked

» Bruised
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Fig. 5 Damage of potatoes by impact
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Fig. 6 Influence of impact surface and
tuber size on damage when po-
tato dropped from various height
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Fig.7 Effect preventing potato from
damage when covered with rubber
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Table.5 Damag by mutual impact among potatoes

Drop potato tuber size

height L L M M ) S L S L M S L

{cm) (Upper) (Under) | (Upper){Under) |(Upper) (Under) | (Upper) (Under) [(Upper)(Under) [(Upper){Under)
30 — - — — — — | Bruised — - — — -
50 — - — — — — —  Gracked| - — — -
70  Bruised - - — |Bruised — |Bruised Cracked| - - — -
100 Bruised Cracked — — — — | Bruised Cracked |Bruised — - —
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Damage on Potato Tuber caused by Impact

Miyuki SHIMADA®

Summary

This investigation was conducted to find a relation between damage on a potato tuber
caused by its collision with impact heads and drop height, as well as a relation between
such damage and the shape of the head, namely, the interating surface of the steel bars
and the plate.

The maximum impact acceleration of a tuber brought into collision with a impact
head by means of a pendulum impact apparatus was measured. It varied with the shape
of the head. Its value showed 600 G when a tuber was hit by a steel plate. The heads
used were steel bars with a diameter of 7, 10, 15, 20, 25, and 30mm and a steel plate
with a thickness of 3mm. With the steel bar 7mm in diameter, which hit a tuber with
the resulting impact energy absorbed, ‘the acceleration was 200 G for the height of 100 cm
at which the bar was dropped. When the diameter of a steel bar was more than 30 mm,
the acceleration approached that of the steel plate, and showed 500 G.

Following experiments were made by dropping a tuber on a steel bar: As regards a
relation between damage in a crushed form and a height of release, the higher was the
height and the smaller was the diameter of a head, the heavier was the resulting damage.
Moreover, larger tuber were more susceptible to such damage than smaller tubers.

As to damage in the form of a bruise, it showed the same tendency as the damage
in a crushed form. With a steel bar 7mm in diameter, the height at which a tuber was
released became lower for the occurrence of such damage ; for instance, in case of a L-
sized tuber it was bruised when it was dropped at the height of 7 cm.

In the' meantime, in case of a steel bar covered with a 2 mm thick rubber, it became
difficult to cause damage on a tuber both in crushed and bruised forms. Especially, the
bruised damage decreased extremely by covering a steel bar with a rubber, and a diffe-
rence among the diameters of steel bars became smaller concerning the damage.

As to the depth of a bruise on a tuber, it became deeper as the diameter of a bar
became smaller and the size of a tuber larger. In this case, the depth of a bruise de-
creased by covering a bar with a rubber, whereby the effect of preventing damage was
clearly recognized.

* Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-13
Japan,





