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Fig. 1. Theoretical diagram of Sizing Mechanism.
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& 2 BFRTREERE (0) B> dBEL ARG - Uo=1"5F] THRESBTH=MH : =8
- 20~25mm ~ 28K 25~30mm ~ &—#% : 30~35mm - ERE 2 IRBI AR 2R AVERS 4 L
& - ¥18875mm F1,600mm > EPE=H : L =875~1,150mm ~ 5 =#% : L =1,150~1,400mm
s B—#& : L =1,400~1,600mm o

MERRER - —HAFHRIRE A FINEA SRS & 1E 5 R L » HEERERE—EmEE
% ARBERAREEL B875mm F1,150mm 25 » RESE G LT RARRIREROR N » R
RIS AR BN L EMANEA DB o T T BRI RS B 1E 53R _E R4 285 e e
—ARERE > AFREETHESE1,150~1,400mm B » FIEE ZHBRREAL IR - B » B—RE
HEAEL £1,400E1,600mm AUFEEEA B — B EL o
= HimHE

P LA L PR £ W] LART) R RREE b8 4 BT AT T4 » (B L REE RS R R B
SHBARTEAR o BRBGELI RN T RS » 5514 B E 3 £ » TR R SR e B IR TR, » Bt
Lo e h e B S MR RE L 3 B o



TR B 2 BRET AT 297

KRR / RTE(EEBE)

- O
Ty
+ ¢] +
Sage iR (L) ik

W 3. KT EBSsERBEo
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Fig. 5. Relation of the Opening (d) and Displace (L) (practical)
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Table 1. Investigation in dimension and weight of plum.
Short-diameter Dy  Long-diameter D: Length D; ‘ Weight W
(mm) (mm) (mm) g)
Mean 26.79 28.73 30.12 13.39
Std. Dev. 2.02 2.19 2.15 2.92
Minimum 20.6 21.8 23.9 6.4

Maximum 34.7 36.7 37.9 273
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Table 2. Grade range of sizing test A,B,C.

Gradel Grade2 Grade3
Test A >28.41mm 24.3 mm~28.41lmm <24.30mm
Test B >26.3 mm 20.05mm~26.3 mm <20.05mm

Test C >27.35mm 25.09~27.35mm <25.09mm
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Table 3. Contaminant and pure product fractions of grades for test A.

Grade 1 Grade 2 Grade 3

P1=54.55% P.=43.52% P;=1.93%

Trial 1 P =72% Czy =10.2% Csa =0.0%
Cl.z ———27% sz 288.5% 3,2 =36.7%
18 =1.0% Cz,a =1.3% Pes 263.3%

Trial 2 Par =54.3% C.a =10.3% Csn =0.0%
Ciz =45.7% Pe: =86.8% Csz =30.8%
Cl,s =0.0% Cz.s =2.9% Pga :592%

Trial 3 Pa1 =69.1% Czn =10.0% Csr =0.0%
Cu,z =30.9% Pga 235.5% C3.2 =25.7%
Cis =0.0% Cas =3.6% Pes =74.3%

P; . Fraction of grade i sampled in raw material. . .
Cus ¢ Contaminant product fractions of grade j sampled in outflow of grade i (i#])).
Pg : Pure product fractions of grade i sampled in outfllow grade i.
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Table 4. Contaminant and pure product fractions of grades for test B.

Grade 1 Grade 2 Grade 3

P,=88.94% P.=11.06% Ps=0.0%
Trial 1 Pa =85.9% Cen =5.1% Cen =—
Ciz =14.1% P2 =94.9% Caz =—
Cus =0.0% Ces =0.0% Peg =—
Trial 2 Pa =93.9% Ca =13.3% Cos =—
Ciz =6.1% Pz =86.7% Csz =—
C],S = 0.0% Czs =0.0% Pg:! e
Trial 3 Pa: =84.8% Cza =21.0% Csy =—
Ci: =15.2% Pe: =79.0% Coa =—
Cis =0.0% C.s =0.0% Pgs =—

x5 CRENEWEZIRRER

Table 5. Contaminant and pure product fractions of grades for test C.

Grade 1 Grade 2 Grade 3
Pi=73.30% P.=23.73% Pa=2.96%
Trial 1 Par =90.3% Con =34.5% Cs: = 2.8%
Ciz = 9.7% Pz =60.9% Csz =44.9%
Cl,s = 0.0% Cz.s = 4.6% Pga :523%
Trial 2 Pg] 287.9% Cz,1 =3ﬁ.1% Ca,: —= 2.8%
C1,z :11.1% sz "—'56.1% Cs.z :37.6%
Cl,s = 1.0% Cz,a = 7.7% Pg:; 259.6%
Trial 3 Pan =75.0% Can =26.4% Csn = 0.0%
Ciz =25.0% Pez =56.1% Coz =45.7%

Cis = 0.0% Ces =17.6% Pes =54.3%
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Table 6. Average purity index and sorting efficiency.

Trial 1 Trial 2 Trial 3 Average

Test A Pw 79.0% 68.7% 76.8% 74.83%
Ew 77.1% 58.7% 76.5% 70.77%

Test B Pw 86.9% 93.1% 84.1% 88.03%
Ew 86.4% 92.7% 84.7% 87.93%

Test C Pw - 82.2% 79.5% 69.9% 77.20%
Ew 82.3% 77.6% 70.1% 76.67%
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‘

Design and Analysis of Grading Mechanism
for Plum Sizing Machine!

Chih-Kai Yang® and Kun-Yang Liu®

Summary

The purpose of this study is to design a grading mechanism which is constructed by
roller chain, sizing plates and guide plate. Sizing plates are linked to roller chain, the other
side is sliding against guide plate. The opening between sizing plates is increasing as roller
chain moving. Fruits enter grading mechanism and lie on gaps between sizing plates. When
roller chain moves to proper position at which the opening is large enough, then smaller
fruits will drop into bin through gap between sizing plates. Later, the larger fruits drop into
different bin, and grading procedure is accomplished.

The main dimensions of samples of plum from Shuili town in Nantou county were
measured. Averaged short-diameter is 26.79mm, long-diameter is 28.73mm, length is 30.12
mm and weight is 13.9g. According to the investigation, we decide main parameters of
grading mechanism. Using the relationship between short-diameter and weight, we calcu-
late the sorting indices after grading experiments, and find sorting efficiency is 88% and
sorting purity is 88%, when two-grades is achieved; sorting efficiency is 74% and sorting
purity is 76%, when three-grades is achieved.

Key words : Sizing, Plum.
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