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Banana Crown-Cut by Inserting Cut Type and
Mechanical Model Analysis of Thick Cutter
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ABSTRACT

Banana is the world’s number one fruit in terms of sales volume, and the banana
yield of China takes the second place in the world. Crown cutting is an important
process after harvest. Currently, artificial operation is commonly used, yet this method is
inefficient, labor-intensive, and possible to cause serious damage to the fruit. However,

mechanized banana crown cutting is an effective way to break the bottleneck for
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processing after picking bananas. Focusing on the mechanization of banana crown
cutting, this essay compares the characteristics of manual banana crown cutting with that
of mechanized banana crown cutting, then identifies the desirable way to be crown insert
cutting. It also finds out the relationship between cutting parameters and cutting
resistance, determines the main factors affecting crown cutting force, namely, the normal
load, friction resistance and edge resistance, and finally establishes a crown insert cutting
mechanics model. According to experiment results, with the cutting resistance in the y
direction as an index, the theory model is consistent with the experimental curve trend;
the peak cutting force of the model is 374.822 N, with the average value of 363.854 N,
and the peak error of 3.01%. In addition, significant analysis shows there is no
significant difference between the test value and the theoretical value (P < 0.05), and that
the model is reasonable. The research results can promote the development of crown
cutting equipment, improve the mechanization production line of bananas, and enhance

the efficiency of commercialized processing of bananas.
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(1) & lcos(0 —y) < h I :
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1/3
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/1"4

[cos(0-7 +cosy]+m{[2h +lcos(0-7) k]rhl+2(k—h1)rhz}
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o +3tan5[cos O—y)+cosy|, h<k<hHk—Icos(0—y)=h;

y /3
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Evl/3
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0.1510,,m +m [ +2k = 2h, |7, +2(hy = )7,y + 0 ym[ (k= hy ) tan(6 =) + (b +k —h, )tany |

+0'2m( [tan -y +tany]+ i [cos 0 14 +cosy]

hy <k <h,FLh <k—Icos(6—y)<h,;

0.151c,m+m|lcos(@—y)+h +k—h, |t,, +m(h, —h)z,, +o,m|lsin(6—y)+(h +k—h,)tany
ol 1 2 2t 2 1 h2 s1 1 2

o,,m(hy, —h)tany +

3;335[cos(9—y)+cosy], h, <k <hEh <k-lcos(f—y)<hy;
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+o,m(h, - [tan (6-» +tanyJ+ [cos (6-y +cosy]

]/3
hy <k <h,Hh <k—-lcos(0—y)<h,;

0.1516,;m+m[ lcos(0—y)+h +k—hy |, +m(h,—h )7,
+051m[lsin(t9—;/)+(hl +k—h2)tany]o;2m(h2 —h,)tany

3tané'

!1/3

[cos@ % +cosy] hy <k <h,Hh, <k—-Ilcos(6—y)<hy;
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/1/2
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0.151601m+m[lcos(6’—;/)+hl+k—thz',”+m(hz—hl)rh2
+o-s1m[lsin(9—y)+(hl +k—h,)tany |o,m(h, —h)tany

[cos 19 14 +cosy] hy <k <hHh, <k-lcos(8—y)<hy;

rl/3

(4) & hy <lcos(0 — y)iF :

........................................................................................................................ (26)
and
0.1510,,m +2mkz,, + o, mk| tan (60— y +tan;/J+ o [cos(0—y)+cosy], k<h;
0.151c,,m +m[2hlrh1 +2(k—hy)7), |+ m[ tan(6—y)+tany |[ ok + 0, (k—h)]
7 [cos 19 14 +cosy] h <k<hy; .(27)

0.151c,,m+2m[ (k+h —h, )7, +(h, —hl)rh2]+m[tan(¢9—7)+tan;/]

[(k+hl—h2)o“+(h2—hl)aﬂ] ik [cos (6-y)+cosy], hy<k<hy
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HREE SRy 0.696 MPa > A% 1 0.040 MPa
NERSCATTHT B PSP Ky 1.86 MPar REH#E 721, 0.027
MPa ; HIBIFREESFIE Ry 0.261 MPa » fFHEZE Ty
0.022 MPa * HitEE ] H & [ EE AR 22 {E Ry
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