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Design and experiment of camellia oleifera fruit-stalk

separation force measuring device
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Abstract: In this study, a set of real-time measuring device was de-
signed based on LabVIEW virtual instrument technology to measure
the fruit removal force, acquiring the signal of force, storing and dis-
playing real-time data and etc. Wanshu 1, Changlin 1 and Dabieshan
1 were selected as experimental subjects. The diameter of the stalk
and the geometric mean diameter and the degree of the ripeness of
Camellia oleifera fruit were used as the experimental factors to
design the orthogonal test. The fruit removal force of C. olei fera at
different levels in three test factors was determined, and analyses a-
bout the relevant testing data based on SPSS software were
conducted. The results showed that, there were significant
differences in fruit removal force among different cultivars of
camellia. The results of range and variance analysis of orthogonal test
showed that degree of the ripeness was highly correlated to its fruit
removal force. With the degree of the ripeness higher, the fruit re-
moval force gradually decreased.
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Schematic diagram of measuring device structure
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Figure 1
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Figure 2 Schematic diagram of mechanical structure
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Figure 3 Structure diagram of test system
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Figure 4 User interface
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Table 1 Physical properties of camellia oleifera fruit
e R /g JUfI 73 B 4% /mm RAHE AR/ mm
RRME R/AME -2 {H BRME F/AME -1 {E BRME /M T {E
me&r 15 14.5 8.2 10.8 31.2 15.3 20.8 6.4 4.5 5.3
Ktk 15 20.7 9.7 14.9 46.1 22.6 33.5 6.3 5.2 5.9
Kl 1% 17.2 7.3 12.3 34.9 16.7 24.6 5.9 4.3 5.2

WA 10.8,14.9 g, BEdF 1 S NILM T H
7 ERE L 1 BRKM 1 SRAME RS S 15
K RHIL 1 SMBGEE 1 SRMERMERAK, KM 1SR
WEARE K,
3.2 WMWAHE

R Uk 0 32 58 U B A T 58 35 SR A AR Ll A SR LA
Y EAR DL R g R A B R 3 A KT AR
W4 85 1 i e e hn i i IE3S i 36 . AR B B 10 Wk Bk I
1) 7 3 {E L 1 56 25 R SPSS R4k 3 43-#7

A T T A% 5 0 A — i AR A L T SR T Y L AR
e AR . R R SR S o A R Y,
3 3 % Bt B AN ) i 2 1 e A A R T T X A K
AR RGB 4387 5 AR e b 52 T 2 b 3%

W bR 4 AR BB B T 2 R AR AT 0 R OBORE (L
5) SR G I RGB 4387 A X R 0 5 kA7 1% 3 B L.
WXL 4 M ZEAFER R (red) .G (green) \B(blue) 3 443
A HE KB 4 AR A R R P R S
L 1 249 5 DKM B S UL IET 6, 0T DA AS B 5% P ok FH R A3 B9 1
B SR A T AS S 0 BLEA R . 3 B4 A SR U R ) B 1
W RF AT H0 B BORE L 76 BT 0B 5 R 43 88 249 0 1 3880k
30.76~120.16, R H{EL /] o 2735 JHC 200 €6 o % 1 280 B R 1,
Z A

MR B N ISR R 5KE L 2,
3.3 REERSHM

IR B0 45 5 MM 22 43 M WL 3% 3. bR AR 3 RT . B X 4
o 010 53 0 e K, EL R SR AR T 2% SR LA S 2 AR X AR
T4 43 5 71 8 W He /D

SHRE LS R AT H AT 4, B EMHKTFE o=
0.05 T, AW A& i 4 52 L] 37 249 B 48 %o 1 2% S-SR A 4y
BT PAEH KT 0.05, U6 W AW AR A 2% SR LA S35

(a) MR
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Different maturity of camellia oleifera fruit
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Figure 5
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Table 2 Factors and levels of orthogonal test
i KT ARMEHE  BIUTFY C B
1% /mm HAE/mm (R 2y H D
1 4.4~5.1 15.0~21.0 30~60
fap 12 2 5.1~5.8  21.0~27.0 60~90
3 5.8~6.5 27.0~33.0 90~110
1 5.0~5.5 22.5~30.5 30~60
K15 2 5.5~6.0 30.5~38.5 60~90
3 6.0~6.5 38.5~46.5 90~110
1 4.2~4.8 16.0~22.5 30~60
JoMl 12 4.8~5.4  22.5~29.0 60~90
3 54~6.0  29.0~33.5 90~110
xR3 EXRBERRRESN
Table 3 Design and results of experiments
Sy # 1 /N
RS A B
BEET 15 KAk 15 Kol 1 %5
1 1 1 1 8.2 9.7 9.1
2 1 2 2 10.8 10.5 11.6
3 1 3 3 11.6 12.2 12.3
4 2 1 2 13.5 11.6 11.1
5 2 2 3 16.9 13.4 10.2
6 2 3 1 10.4 8.7 7.4
7 3 1 3 16.8 13.8 10.6
8 3 2 1 8.1 9.4 8.3
9 3 3 2 12.6 12.7 12.4
"""""""" K, 102 128 89
g &7 K, 13.6 11.9 12.3
12 K, 125 115 15.1
R 3.4 1.3 6.2
K, 10.8 11.7 9.3
N K, 11.2 11.1 11.6
1% Ks 12.0 11.2 13.1
R 1.2 0.6 3.9
K. 11.0 10.3 8.3
Kuhih K. 9.6 10.0 11.7
1%  K; 104 107
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Figure 6
g
(1) ARBFFEEE T M AL AR B AR BT T — i 28— 2R
A 43 B 00 2B L MR E R A B R
AR LA B NT SR & R AL IKFE LabVIEW 3R 45 T 48
(2) 4bF 355 SR 91 A9 A TR) 9ol 25 SR Bl i A0 SR 23 8 9k
T~17 N, & S a] i R A 43 85 01 A W18 22 5, b e & 1
92

component value of RGB analyzes

SRS E IR AR KA L Sz Kl 15 /A0 8
=\

(3) JE I IE BT 5 45 5 A SRR AR R LA
SORSRERINIE Y DORIPAE S SRR A IR Y N T
JRE S 5 W SR 23 8 g Y R R A L T 2 R LA 2 AR A
A EARNS 2 B S BN

(4) A [ B FABEE BRI 28 SR SR 20 8 3 22 R
JRE g G SR AT 438 0 & P SR A BN o B AT



E3EFECH

ARG A < I 2 R R ) B O B TS ek

®4 HESW

Table 4 Variance analysis

i i KW CPHAM AdmE B F{i PfH
A 18.060 2 9.030 0.829  0.481
B 2.660 2 1.330 0.099  0.907
BEET 145 C 57.840 2 28.920 6.794  0.029
R 4.820 2
Mil 83.380 8

A 2.087 2 1.043 0.250  0.786
B 0.620 2 0.310 0.070  0.933
Kkl e C 22.747 2 11.373  15.748  0.004
2 1.626 2
Bif 27.080 8
- A 3127 2 1.563 0435  0.666
B 0.687 2 0.343 0.086  0.919
a1 5 C 19.887 2 9.943  12.446  0.007
2 0.979 2
Bil 24.680 8
T {E 2 KR 0.05,
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