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Study on the Mechanical Damage Characteristics
of Ponkan Fruit (1)

Testing on Compression Damage Characteristics
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Abstract {

The effects of static loads and stack heights to compression damage
characteristics of ponkan fruit were studied in this paper. The method
to observe the level of compression damage of ponkan fruit was to
measure the amount of freeflowing juice of broken juice sacs and the

CQO; respiratory rate.

Have static load over 1 kg to L-sized ponkan, the juice sacs are
possibly been broken in 1 minute. In case the static load is over 5 kg,
the damage to juice sacs will be obviously caused only in 1 second.
When loading 0.5 kg is given in 60 hours and loading 0.3 kg is given
in 120 hours, breaking of juice sacs will be the same. From the exper-
iment, we see that when the stacking height is over 40 cm, the deform-
ation will be clearly getting greater. When static loads were exerted
on stacked fruits for a 10-day period of time, the allowable load seemed
not to exceed 0.55 kg to a fruit. So that the allowable stack height of
L-sized fruits was about 30 cm.

B T o e T T e e T S VU D

BB e R RGN SRR S A
[d]

TR B2 BRI RGBT R RS ORBEE : AFRBPEFAEAZHRERMT -
ASCE SR R BB TR » ZEHRE LisBEERGNREE - XU RGREA

AP AT S P e i i e it

N e A A A e it i e

k
o

=~ i

SR EERR IR M AR » DI PF R NelsonVEFEE A9 A8 B F LIRS o
RS B o O WA AR MBS -

. (B TS -

=~ REHF - REO7E HTRE WF 10051 2 » AFRR 50004
BB © RSERHIIE AR » M ER F» 5% 30 ERSEEATOE (7.62~0.0006

— o7 —



mm/min ) » BT 110 k%> B> 60
o Btz AT LIRS R A I8 (
proving ring) JRMEMLL Servogor 210
t—y FEERIMIEEEZ o
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Loading: 3kg/fruit/hour

e mE REER ‘ o 7 -
S 833 | 216 | 173 | 225 | 1888
M | 1293 | 236 | 207 | 286 | 61.2
L | 155 286 | 28 239 | 121
2L | 179 297 | 295 | 250 | 48
3L 1 2357 | 262 | 278 | 254 | 0.2
4L | 2133 | 323 | 36 349 | 5.4

* TR 2K E(mg/15g segment
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2 4 | 15 3 3 018 | 017 0 10
3 ¢ 2 23 A 3 0.385 0.403 0 30
4 | 28 29 3 3 0.573 0.54 0 50
5 36 38 3 4 081 0.82 0 88
6 a 44 65 5.5 095 095 0 91
7 19 53 65 45 1.20 122 0 97
9 62 68 45 8 1.56 1.57 72 | 93
12 79 90 55 85 2.10 2.17 22 94
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EERRA  FEIRTREBRERK -
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A—L LE#E BWRI (stiffness
or modulus of
elasticity: from

slope of A—LL)

E—D : M (De; elastic
deformation)
A—E : WBH(Dp; plastic
deformation)
A—Y—E L B (hysteresis
loop)
E—Y—D : BB (elastic
resilience)
De . d
Dp+De : BEMEEE (degree of
elasticity)
LL D LWBIR AR (propor-
tional limit)
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g AYR : MBI RBERET » DIZZR1T R
EERMER LR (BHER

7.6mm/min.)

phgrz Y B AR IRES » TORLHTZ R RuHE
S ERRBAA TR R » R BRI TR
K B2 IRES » HE#% Mohsenin FEEFETH
Mt o HAMMEEREYRRER » R
Prliage s -

IR E AR T REARURINME (stiffness) 8%
REMHE AT TR AT EE 5 LR IREE T thiARAY

TRy EARERFTRE 2D » R B ATBER R AV
PEREERTRAVE R - BUEE T2 MR R
BERIRAMMRAEE (toughness) #EE -

FE#mzh ( compression work ) FM#EET) (
retraction work ) ZZFAENE (loop) 8
FREE (hysteresis loop) HERAIK/NREM:
MENEE » B/ BERE BN REAH
%R BRI EERAE BN A BOB AR B R
Hoe

BB\ ~ JUESREREHIZE 7.6mm/ minS i B
BTG T 2B » IE=F0R o

= NAHFE 7.6 mm/min. EERAFIEERET
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B i mﬁﬁ@ﬁﬁ(%ﬁﬁﬁzﬁﬁ
T T TR T A3 1482
Wit (Stiffness) (kg/cm) (Average)‘( Average)
EERRZ) ;
(Force to yield) (kg) 1243 ¢ 1151
e 2 BT
(De%ﬁlatijjn to yield)(cm) 2.00 . 2.67
S B |
B TR 4 (emeka) 1340 | 1557
EARES
(Force to rupture) (kg) 13.10 12.43
BT B
(Deformation to rupture) 2.17 2.78
(cm) |
EARE R |
(Work to rupture)(cm-kg) 15.53 18.20
Y .
(Elastic deformation) 0.95 1.02
(cm)
picfad
(Plastic deformation) (cm) 1.05 1.49

B [ .
(Degree of elasticity) (%) 47.00 40.00

(Hysteresis loop) (cm-kg) 10.80 13.43

MR .
(Elastic resilience)(cm-kg) 2.60 2.14

HAIRRS, .
(Proportional limit force) 7.70 9.10

kg)

TEBIRR REE X
(Energy to proportional 4.04 8.59
limit) (cm-kg)

BEEEIEL
(Percent energy return) 19.40 13.70
(%)

— 32 —



HE=A140 » BEKE 7.6mm/ min S fr B2
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