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Experimental study on falling impact damage of seed melon
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Abstract: In order to study mechanical damage caused by drop collisions during harvesting and storage of seed melon, drop collision
damage tests were conducted on seed melon to investigate mechanical characteristics and damage effects of different conditions on seed
melon drop collisions. Results of single factor experiment showed that maximum acceleration and damage volume gradually increased
with drop height from 100 mm to 300 mm. When quality of seed melon increased from 3 kg to 4 kg, maximum acceleration showed a
gradually decreasing trend, while damage volume showed a gradually increasing trend. When drop angle increased from 0° to 90°,
maximum acceleration and damage volume showed a gradually increasing trend. Results of multi factor response surface test indicated
that interaction between drop height and drop angle had a significant impact on maximum acceleration, interaction between drop height
and mass, mass and drop angle had no significant effect on maximum acceleration. Interaction between quality and drop angle had a sig-
nificant impact on damage volume, while interaction between drop height and quality, and drop height and drop angle had no significant
impact on damage volume. Regression equation model for maximum acceleration and damage volume of experimental indicators was es-
tablished based on drop height, mass, and drop angle, and the model was validated. Regression model established has high prediction
reliability and could provide theoretical reference and guidance for predicting mechanical damage caused by seed melon collisions and
designing low damage mechanical harvesting equipment.
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Tab. 3 Single factor test results
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Tab.4 Variance analysis of drop height
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Tab. 5 Variance analysis of weight
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Tab. 7 Multifactor response surface test results

gy —— ——
e — ﬁﬁfiln aﬁ%f%ﬁ 245 Y Vimm®
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Tab. 8 Variance analysis of maximum acceleration

JERIE EHM A ¥ 175 Fit P4
&t 9132.03 9 1014.67 106.52  <0.000 1
X, 7356.84 1 7356.84 77229  <0.000 1
X, 408.98 1 408.98 4293 0.0003
X, 1152 1 1152.00 12093 <0.0001
XX, 42 1 420 04412 0.5278
XX, 66.42 1 66.42 6.97 0.033 4
XX, 4422 1 4422 4.64 0.068 1
X2 40.27 1 40.27 423 0.078 8
X2 33.19 1 33.19 3.48 0.1042
X2 29.74 1 29.74 3.12 0.120 6
Bk 72 66.68 7 9.53

KA 43.77 3 14.59 2.55 0.194 1
w2 2291 4 5.73

V(A 2 BB ET O N s, BRRAREER . B
7 AR R 55 S 1 38 EAE FH G R 0 (LS e AN
(P>0.05) .
2.2.2 IR ZE XA AR

PR VI 2250 A an e 9 Firs, R AT,
ZIEEAL) P<0.01, MGEREE, X, X, XX
AR V2 2 (P<0.01) , XX X4 1R
VI B E (0.01<P<0.05) , XX,. XX, X2,
X2 X2 RHROTARR Vi A B (P>0.05) , A
W AR 2T, 158045 X A v i [l
T, Hp

V =1240.82 + 156.63X,+127.50X,+
117.63X5—35.50X,X; (3)

25120 PR 2R X HE AR B A AR 1 ) S 3

KU X>X>Xao AT P>0.05, 1A AY 2 4

240

g‘ \{"“:\
sSSSHEiRY
SO “‘ “ ““\

K SSUSSTSI SIS
192 “‘:‘:““ SSSISSIIS

<

O e
SIS
SIS

OIS

i 9‘»«,‘.« >

IEEFE(E/ (mes?)
>

240

IR E(E/ (m«s?)
2

.0
maHaE/ O 2 0 Y BEEE/mm

IR E(E/ (m«s?)
%

45.0

3.50 .
25 mmsmE/ CH

FEAg 7

7400 0
[€))

B2 XWE R 3 E 1 0 i U B Y e R T
Fig.2 Response surface of two-factor interaction to maximum
acceleration

PEARTR, IR 5 SRl & 5

Sy RIS R L TR . BRVE AR X 4 (R
sEme e s, Al 3 R

Al 3a AT, YKV B2 100 mm B, BfE BT
H/NEIR, P IR B2 B 8 R e 35 v =
B 300 mm B, PE TR FH/NEIR, B AR 2 0
Wi R R, BMEREA B EES . YE 3 ke i,
Wil k75 o BE B /N EIR B R RR S B T4 K
B M 4 kg W, B K R B /NRIR, Bk
B 2 IR R, a2 Bk
e BE S T a0 8 BAE 0 MR R e R W
(P>0.05) .

A& 3b AT, Y ERVE R 100 mm B, B 2K



FEAEMS A% RIS RERE O 5 113

®9 BGERAESM B H/NEIR, B0 AR E BUE TS R S, ik
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