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Design and application of round fruit sorting and labeling machine
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Abstract; At present, the sorting and labeling of round fruits in peas-
ant household is still depending on the manpower with low efficiency.
This paper presents a solution for the integration of sorting and labe-
ling. An automatic sorting and labelling machine is designed for se-
lecting and labeling the size of round fruit in peasant household. This
machine is mainly composed of roller type sorting device and auto-
matic labelling device, which can automatically complete the sorting
and labeling of round fruit. The optimal parameters of each part were
determined through the elaboration of the whole structure and the
working principle of each part and the theoretical calculation of the
main element parameters. Test results show that the prototype sor-
ting and labeling integration work mode can automatically complete
the sorting and labeling work, with the fruit sorting accuracy rate of
97% , the labeling the percent of pass of up to 98.7% , sorting time
of about 1/2 compared with the workers. The design cost of the pro-

totype is much lower than the commercial sorting and labeling ma-
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chine, which provides a new innovative technology for the automatic
sorting and labeling of small round fruits.
Keywords: round fruit; drum; sorting machine; automatic label ma-
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Figure 1  Structure diagram of sorting and labeling machine
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Figure 2 Schematic diagram of automatic sorting machine
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Figure 3 Structure diagram of automatic labeling

machine
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Figure 4 Working flow chart of labeling machine

2 Bkl
2.1 SEEEIET

53 e R T 2 A ] AT ol % 3 2l /4 4 LR fT o KR $2 R
ANHEAT O3 RO R AR IR 4 0 R R R 22 B T Hom a3
MEEBRECHERAGEEELR B ARITPRHARRE
wmEnT,

2.1.1 SrREEMROESE SRR E RTS8 LM
ZHEMEBHNSH. ISR FREKE LIREER D
LA 0 Sy RFLER d B hBERIRE i »

PR BT Z AT E R E IR O A, [ AL ]
P43 ik /J(%E/JEFJ WA AL AT I @ Ak LR
MR Gl e br i A 15 B R H ARV E 29 60~85 mm,
%%H’JE&?&B@% 65~90 mm  FiME k0 B 426 4 45~
65 mm, K] AT LA 3 S [ 188 7K 3 ) T4 9 Bl AT R iz AL
FEmI.

2.1.2 JKRFERFENWBIHPGE B TRE MR L3, IFH
B B[] %52 3l R oK SR AE TR 18 N s g Bk IRl 5. K
SR IZ Bl FE T 43 M O VR B b £ 1) Y B4R S B T TR
FRMEMEN zoy FHIZF) . KR E LIS 803 E % T K
SRTE A TR T 8B K RAE roy FTHT N 1932 Bl 5 TR T I e
oD,

2.1.3 JKRIE xoy WMAYIZ SN0 RBAER B N EHFE— K
A RE R —K R A ARG i TR 05 % 1F F T 16 15
B A Z 3l £ O sl 78 O SR 132 3l » 2 335 5w R
B AL B PR E I C AL G AT IR e 03 32 3y, 3 4k 3]
A B AL 1B Sk WL 6.

BS5 AHAKREHHITH

Figure 5 The trajectory of the fruit in the drum
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Figure 6 The trajectory of the fruit on xoy surface
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Figure 7 Structure diagram of sorting drum
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3D model and test prototype

Figure 8

FEREBL AR B R 15 2K B 8l 43 3 LY 4 R 245k 2 R H
25 mm X 25 mm (¥ ¥ B Bk A R AR e TR A iR R
1 500 mmX50 mmX1 000 mm, 4337 &4 265 H AR W E K
325 mm. B K EPIE A 1 000 mm (L B AT LR 4% 52 FF T
FENGBL P E) i) PPC 4, I RS e RAESL 1, 5K 18
Je AWMER Ry 57, EPEIRFEZ 4 160 mm & % AT AL
PR A AT 5 HEEAZR N 75 mm BRI FL . HEREE Yy 65 mm,
BHET AT 12 AL, 76 B B TR 15 1 A u A AT AL AR IR K
AT 4 HEEL A 100 mm A9 B AL HETRIBE S 99 mm ., 4 HE
A4 4T 10 AL

SHRMANGH 3 AR, A s 3 45
LA SRR T T Or Y 4 A SIER A MG (19 184
HERER FHEL b, BT SR — R R SR 2 R B AR
Z0 I RE R T DA 580 VR T S AR 0 e B O R R B A B
TE T3 18 70 100 5 0 8 57 S P30 G T S 9 £ e i L ST L
— M X EER AT IEREEASENNIEMT A
W,

O VTR T AL I 646 mm Kb B A [ AR A L 1% R 2B A G g
i BTy VR b, R BR T ANE A e Y [ 2B
HEAT WA AT A RE Al 8 IR IR M 00 5 8 25 M DL 7

FE SRR 4 2 G AR 28 (3 B v B R BK AR A2 i
2 o RT R 2 o BRI A5 A A6 T L PR R o [ AL A kAT
256 A 3 A T ORGSR A K SR SRR SR A
b 4o MR S bR AF 00 0 I — J2 B R A AR DL kR
.

56 A A0 B 5L 3 N T 7 ) R AT R 58 HR s 4R 500 AR
TESERAE R K5 3% 4, R A IE S 86 0y vk i B B 1T
4 A HE B4 325 VA PP A 36 AT IR B 45 SR A
3.2.1  HEBATEAREE HEBAIT 43 3k J& 25 & % 1R 4% AR AR 1 £
28 HEFE 45 VE o fE IR 8 1E O B R bl AT O 4 A .
%07 5 T e SRR AR 0 75 18 O 1 49 s v At i 55 r 15
W% A6 AR fE AR 4% L 5 % 00 75 (H 10 22 5 45 LL B 4T 45 SR G kit
BRI 58 1) BT A 48 b 10 43 BORT N B A3 25 A PR 4
3.2.2 NP AXITEA BRI - E A SR
PRI RPN A R G 5B S R WL 5T 0. IR
B /IS R X8 e bR 1Y T AR R P L 4 A R S IR R
EYE T NS N o S S R T S D SR 1N A



F345%E 3 H £

B4 BTE KSR B 3l 2t A0 AR 2 ALY B3 5 0

BRI I i O R B AR . I BOEU T BB 2. 6 T 43 ik F1 ERARSEMERENERLBERRKER
P[] AR T S At 3 6 A T S AN TR X A SO R 1. Table 1 Table of performance test factors of fruit sorting
MR = SR AT, I IR R M H R IR 2, AR and labeling machine
ST I 2 KO TE 3% % 5 i R e R T o ——
K RETBUA R A R, BB E AR KT L b
# 1 1 10 30 1 5
ARIEARE Lo (3 IEAS R L, 1 42w e o, 4 ) - 5 s ;
RIS AR T LRI . K5 7 R KT AR
%‘% 5. 3 20 100 2 15
x2 RBWERFITR
Table 2 Statistical table of test results
LA TR
e A B C
HE BRI 43122 AR
1 1 1 1 1 23 44
2 1 2 2 2 15 29
3 1 3 3 3 24 45
4 2 1 1 1 22 39
5 2 2 2 2 29 54
6 2 3 3 3 29 53
7 3 1 1 1 24 40
8 3 2 2 2 32 58
9 3 3 3 3 28 56
"""""""""""""""" ko 207 230 280 267
HEBATF ks 26.7 25.3 21.7 22.7
VineS ks 28.0 27.0 25.7 26.0
R 7.3 4.0 6.3 4.0
ki 39.3 41.0 51.7 51.3
AR ke 48.7 47.0 41.3 140.7
RS ks 51.3 51.3 16.3 47.3
R 12.0 10.3 10.4 10.6

AR 2 A3 HE BA P 3 35 R 3 4 i 30 5 P b 0 4R
BB 8 I B S A B Co Dy, AR AR 22
ST BT AR B AT e 3 Ay By oDy IR BLRE ML I S 1
HESEH N AB,C D,y BIFE3# 30 r/min JE & H & 100 cm,
A 57 KB 1 m,

REHLRBOHE 4L A 3 3 b Fn A Tl i 3 — s S R ik
T4y MG AR 2, o0 I B 3 il IR B 45 SR 3% 3.4,

IR SRR W], X T [ 4 200 A9 S SR RE LTI I B R
T T 80 2 AR 28 & 4% R 3900 T A T H 840 A
T FEHLRE DS 58 B SG B BT B AR
4 g5

(1) ZBTHE B 7 T X 7K R AE VR 6 4 9 328 S ik &
3277 BEAT VR A0 B9 43 BT L S IR B 0 E O R R S A 2

*3 HERABER x4 WMHRERBER
Table 3 Results of sorting experiment Table 4 Results of labeling experiment
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3.6 97.3 1.35 6.0 0.67 98.7
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3.0 96.9 1.21 6.8 0.71 97.5
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9.1 97.8 1.12 7.1 0.48 97.2
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