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Impact Properties of Pears
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Fig. 1. Schematic diagram of the impact tester.
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m = ————————ee 2) &) 7)1, x= displacement, m
a= acceleration, m/s?
F= impact force, N

__________ (3) m= mass of fruit, kg
g= gravitational acceleration, 9.81m/s?
v= velocity, m/s

r= x dt v,= velocity of the pear at

the beginning of contact, m/s
h= drop height, m
voz@ ' t= time after contact, s

e AFst AlA Z2 oA EAS F-AFFH(Force-time curve)oll A 3" = de
FHAEARANE L FAH 14 (Peak force), TAH LA o2& AZH(Time to peak force), A Al
ZHDwell time), FHZA7HContact time), ¥ 3 (Impulse)5-°lth. - $) A (Force-displacement
curve)llAle 2 F FidduyAe F4 F FEAYA, & E-A17HF A (Acceleration-time
curve)dl M & £ X3 (Velocity change)® £33 52 34t}

obe [2&3JNA RE nvio} Zo] AZFAH(Peak force)S ol Hugl AHL
Z Qo] o]Z AlZHTime to peak force)= ZAAIZ A A7t A nZEAA7A 9 A7+
gate, AAAZHDwell time)S HIFZAAHQ 1724 si7dsts FEFAIES Lo, 9 (Impulse)
& P-A7+F M (Force-time)e] WA og2 AHojgr},
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Fig. 3. Diagram of the impact force-time curve.
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BV=% -d[0.15DP+d) 0000 - - - - - - - (1)

o714, BV= volume of bruise

D= surface diameter of bruise
d= depth of bruise at center
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Fig. 4. Typical force-time for impact of the pear.
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force), %2 717HDuration of time) ¥ % A]ZHContact time), 132 &A74x 2] AlZHTime to
peak force), B A A1ZH(Dwell time), €3 (Impulse)s S A3l &3 E=E 33}
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F=ai+bittrat+dit’+eit' +it+git® - - - - (6)
o} 714, F= impact force, N

t= time after contact, ms

ai,bi,"+ gi=constants depending on impact test
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fig. 5. Curve fitting of the typical force-time data for
impact of the pear.
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Fig. 6. The force, velocity and displacement curves of
a typical pear dropping onto a rigid surface.

Fig. 7. Force-displacement curve and acceleration-time curve
for a typical impact of the pear.
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