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A Study on Factors of Chinese Chestnut’ Shelled Force

YANG Xue-yin', QI Yan-xing’
(1, College of Engineering, Linyi Normal University, Linyi 276005,China; 2, Department of Physics, Linyi Normal
University, Linyi 276005, China)

Abstract;: The effects of different factors, such as the loading direction, the size, the loading
speed, the water content and geometry shape, on the chestnut shelled force were investigated in
this manuscript. It was found that; (1) the loading direction, the size, and the water content
play key role on the strength of chestnut; (2) at Y direction loading, the force was the smallest.
A single factor experiment was develop to establish the relationships between the shelled force
and size and water content, respectively. On the other hand, the multifactor experiment to
establish the relationships between the shelled force and the size, water content and load speed.
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Tab,1 The quality grade of the chestnut

%5 KRB FE/g
A >10.09
B 7.46~10.09
C <7.46
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Fig.1 Geometry shape of Chinese chestnut’s
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Fig.2 Scheme diagram of Apron Cempressive Chunk
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Fig.3 The curve of F—S that following the different di-
rection loading
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Tab.2 The broken shell force and gap average value of Chi-

nese chestnut’s at different direction load

P4 WA B BEEANYW  RLER
Ji /% /% /N 3{E/mm

610. 99 0.70

X 99 94
Y 99 95 590. 64 1.01

V4 92 91 761. 95 0. 36
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Tab.3 The values of variance analysis

HEXRK FHH BB . HF F{8

o) =] 1128 887.0 2
E P 165 252. 3 27
f=¥:! 1294 139.0 29
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X 2 5 B 0 E - — AR R Ml R B 4 n B R
MEE XN 2~100 mm/min, R EF RN FE R
F#E K 5~30 mm/min, 76X EH A% EES R
6 MAR M EE, 45Kk 5 mm/min, 10 mm/

564 443.5 92.2
6 120.5
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K y—BEH (N5 z,— MRFEE (mm/min),

BB TERTRE 4, BEHR Fo o (5,54) =
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Tab.4 The variance analysis of the velocity

HbE 7 Fffi-

1 906. 88 2.02
3 844.76

FERR FFHA

Of=] 9 534. 41 5
FA&  207616.88 . 54
B 217 151.29 59
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Tab.5 The water content Chinese chestnut’s at the different

drying time
B 18] /min BKE/%
0 54. 00

40 51. 30
80 50. 65
120 47.74
160 46. 50
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Tab. 6 Variance analysis

FEXRR FHM  BHE BHA Ff

< 4 [a) 717 797.5 4
RE 198 724.6 45
B 916 522.1 49

T :Fo.05(4,45)=2.60 Fo01(4,45)=3.81

6 F=40.6> F, 0 (4,45) , IR ESKHE
MBEFTAMEEBR AR E, AR KEREHHET
HHFHEE. HRBREEHETHRUES, BBRE
FRBRBERAZEMXFTHR, WA 4 FxR, 7
HEZAMBRESKEZHANRXRDEREMN, F
REBRN y SREFKE 2, ZHMHXER:

y =—50 181. 89z% + 58 032. 65z, + 10 981. 39,

179 449. 4 40.6
4 416.1 -

(0. 46 << x; << 0.54) (3)
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Fig.4 The relationship of water content and break froce
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Tab.7 Variance analysis

TERR FHM BHE BHFm FE
#if| 587 719.20 2 293859.60 2.80
RE  1258294.83 12 104 857.90

BF 1846 014.03 14

E:Fo,u(2,12)=3. 89
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y = 275.96 + 44.81x, + 0.99x, + 16.41x; —
9. 08x1x; + 51. 05x x5 — 6. 56x, x5 + 16. 87x, 2,25
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BRRE 9.

Fon(6,1) = 5859, Foo(6,1) = 234, #
Foa(6,1) >F> Fo0s(6,1),iRABRATREE,
AEEFEX. BNEARZRRH#TH .2z A
oz WEAREH /DT Foos(1,2) , BHBR . BHE
FERERTRY.
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Tab,8 The values of orthoyonal experimental design

HRE I Iz I3 X1z 1 T3 T2X3 Ti X2 X3 y
1 1 1 1 1 1 1 1 1 390. 46
2 1 1 1 -1 1 -1 -1 -1 234.91
3 1 1 -1 1 -1 1 —1 -1 386. 00
4 1 1 -1 -1 -1 -1 1 1 271,71
5 1 -1 1 1 -1 -1 1 -1 183.14
6 1 -1 1 -1 -1 1 -1 1 299. 29
7 1 -1 —1 1 1 -1 -1 1 209. 86
8 1 -1 -1 -1 1 1 1 -1 232,29
B; 2207.66  358.50 7.94 131,26  —72.62  408.42  —52.46 134,98 651 578. 67
b; 275, 96 44.81 0.99 16. 41 —9.08 51.05 —6.56 16. 87 81 447.33
SS; 16 064.39  7.86 2153.98 659.39 20849.84 344.14 2 277.11 42 356, 70
#¥:B;=1l,, b;=B;/n, SS;=nb?
®o ZEARFESN AKX F>Fx>Fr i5 Y mmBRE .
Tab.9 The multifact analysis of variance NDHAFRERBRWERT A MESKEMR
b3} R HBE HHH Fa ERNETR AW E RSB E,
o 16 064, 39 1 16 064.39 2 043.82 BRESKERBETRNZEMERERY.
3 2 153. 98 1 2153.98  276.15 y=—>50 181. 89z} +58 032. 65x;+10 981. 39,
12 659. 39 1 659. 39 83. 89 (0. 46<<x;<<0.54 )
Zp73 344. 14 1 344. 14 43.78 RERBRARENZANREXLERY.
ixy 20 849. 84 1 20 849.84 2 652.65 y=92. 334z, —190. 998
nrzxs  22717.11 1 2277.11  289.71 DHEHERR, B =R—KEXSRB, &
SSR 42 348.84 6 7 058. 14 897. 98 YTEEHESRESAR.BERE. MBERY
SSE 7. 86 1 7.86 (5] g B 2 A Y :
SST 4235670 7 y=275.96 + 44. 81z, + 16. 41z, + 51. 052,2; +
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