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1.4} 7] Inclined blade; 2.°F7JJ Flat blade; 3. T {fi £ Bottom nee-
dle; 4. F4fi ¥ Top needle; 5.7 3% Water chestnuts; 6.8 K 7] Arc
blade; 7.5#% Spring.
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Fig.1 Schematic diagram of peeling for water chestnut
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L HL Motor; 2.5( 2 2% 4135 48 No.2 belt wheel; 3.5l 7% Cou-
pling; 4.78 44 Gearbox; 5.58 1 £ AW No.1 belt wheel; 6. T
HI%E ] 4% T-type steering gear; 7.HL4L Frame; 8.17E# Walking
wheel; 9. T #fi £ Bottom needle; 10. I #fi £ Top needle; 11. 73 %
Spring; 12.# 5% Bevel gear; 13.9\[M %l Longitudinal shaft; 14,4
i) 4 Transverse shaft; 15.%4} J] Inclined blade; 16.2% fZ 41 Peeling
unit.
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Fig.2 Sturcture of peeling machine for water chesnut
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A S E Physical picture; Bk & Kl Schematic diagram; 1.78# HL AL Speed control motor; 2. B¢4l#% Coupling; 3. 4L42 Frame;4 .[® 3K J]

Arc blade; 5. F4fi%l Top necedle; 6. Ffi%l Bottom needle; 7.4} J] Inclined blade; 8.%ffi7k bearing; 9.7## #% Speed controller.
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Fig.3 Physical picture and schematic diagram of peeling experiment device
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Fig.4 The measured parameters of water chesnut
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Table 2 Factors and levels of peeling experiment
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2 40 77 14 20
3 50 82 15 22
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Fig.6 Column diagram of peeling loss and removal
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Design and experiment of water chestnut peeler

LIANG Fang'**,MA Lijun',GUO Zhou',SU Wenkong' ,ZHANG Guozhong'"*

1.College of Engineering s Huazhong Agricultural University sWuhan 430070,China ;
2.Key Laboratory of Agricultural Equipment in Mid-Lower Yangtze River,
Ministry of Agriculture and Rural Affairs sWuhan 430070,China

Abstract A kind of water chestnut (Eleocharis dulcis (Burm. f.) Trin. ) peeler using the combined
cutting method of flat blade to remove top bud,inclined blade to remove bottom,and arc blade to remove
lateral peel was designed to solve the problems of the irregular shape,large peeling loss and uncleanness
of water chestnut. By measuring and modeling the shape parameters of water chestnut,the outer contour
curve of water chestnut was fitted to determine the range of structural parameters of blades. Based on 3D
printing technology,the single factor experiment was used to determine the effects of rotary speed,incli-
nation angle and length of the inclined blade,and chord length of the arc blade on loss rate and removal
rate of water chestnut. The structural parameters and motion parameters were optimized. The results
showed that the removal rate and the loss rate of the peeler designed was 93% and 24.4 % when the rota-
ry speed was 40 r/min, the inclination angle and length of the inclined blade were 82° and 14 mm,and
chord length of the arc blade was 22 mm(42.75 mm in diameter) ,significantly higher than that of manu-
al peeling and mechanical friction peeling.

Keywords water chestnut; milling peeling; combined cutting; semi automatic peeling machine;

shape model; loss rate; removal rate
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