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Study on Application of Netted Foam Covering Fruits Subjected to Impact
Loading
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ABSTRACT

This research was to study the capability of netted foam when covering fruits and subjected to
impact loading. The methodology comprised impact loading by means of ballistic pendulum against
apples and guava, covered and not covered with netted foam at various incident angles (ie. 26! | 5, 10, 15,
25 and 35 degree respectively). There was data collection and analysis to determine (i) input, absorbed
energy and bruise volume, (i) physical characteristics of netted foam and the fruits. Results showed that

1. When the incident angle 3] > 5° and with apples covered and not covered with netted foam the
bruise velume VE was directly proportional to input energy Ei and absorbed energy Eab (B* > 0.80).
A0 =25 V_ was not found.

2. When O > 10° and with guava covered and not covered with netted foam VB directly varied as
EandE_ R>077). At0=¢ V_was not found.

3. Netted foam could reduce impact bruising of apples and guavas ranging from 40.84 to 39.56
and from 67.64 ic 70.53%, respectively.

4. Hard netted foam could save up fruit bruising better than soft netted foam due to better
absorbing Ei , Tesulting less energy impacting the fruits. For apples and guavas which covered with hard
form showed less bruise volume than those covered with soft foam at the amount of 8-30 and 21-31%

respectively.

Key words: netted foam, fruit
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Fig 1. Impact test set-up (Ballistic Pendulum)

Pendulum’s components :
1. 380.2 gm. weight

2. b6.5 cm. long string

3. angle measuring scale
4. fruit platform

5. steel structure
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Table 1 Physical characteristics of tested apples and guavas (20 replications)

List Weight Average diameter Average height
(g.) (mm.) (mm.)
Apple without foam 1975 (3.9) 74.6(3.4) 72.9 {5.9)
Apple with foam 202.7 (7.4) 77.1(7.1) 72.8 {6.5)
Guava without foam 299.8 (6.1) 80.8(5.8) 81.8 (6.3}
Guava with foam 298.9 (4.3) 80.5(4.1) 84.3 (8.4)

Remarks: The mumber in the bracket show the Cosfficient of variation = mean/standard deviation
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Fig 4. Netted foam appearance
{a = soft foam; b = hard foam)
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Fig. 5 Apple bruise after impact test
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Fruit With foam Without foam Equation Note
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Bruise volume VB(mm®)
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EorE Energy{Joule}

E or E)t implied energy threshold causing fruit bruising (E of E differed from Ex of E )

Apple without foam *V_ = 1.84E-1.60 (R* = 0.95)
W = 234E +85.47 (R* = 0.95)
Apple with foam *V_ = 0.92E-319.59 (R® = 0.81)
*V = 121E -326.61 (R* = 0.86)
B ab
Guava without foam *VB = 0.’75E1_-102.76 (R = 0.97)

*V_ = 0.95E -81.83 (R* = 0.96)
B i

Guava with foam 'V, = 021E-56.49 R* = 0.77)
*V = 0.28E -70.21 (R® = 0.85)
B ab

Fig 6. Graph showing relationship between energy and bruise volume
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Table 4. Comparison of bruise volume of tested fruits with foam with that without
foam at certain incidence angle
incidence Bruise volume {rum’}
angle Apple Guava
Without | With soft | With hard VmNh th/\.’b Without | With soft | With hard VmNb VmNb % difference
foam foam foam: (%) (%) | % difference |  foam foam foar (%) (%)
(& | w) | w) | w) Wy | owy o)
25 i 0 t
§ 88.3 53 07 60 080 5.2 ] 0 0
10 5805 B4 6 11.2 44 19 75 1354 212 39 | 156 29 128
15 1542 210 808 | 17 59 79 4305 821 143 | 193 33 158
P 34518 792.2 3% | W0 | 15 115 | 14125 5329 | 2020 | 7] 143 234
K 7.054.2 4,587.1 28033 85.0 307 203 28752 1,080.5 4604 365 163 202
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