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Table1l Paranetersof thewalnut hulling test rig
M BNW Y 07 , , 3
/r- min ! 0—800 3
M a7s Table 3 Experimental scheme of walnut hulling
/nm 800 rate and dan age rate
/) 105
/mm 110 A B ¢ D
(mmXx mmx mm) 1200x 1100x 1500 Jr- min ! Jm Jm
1 1 (25) 1198 1 1 (40)
3 2 1 2 1 (25) 222 2 2 (50)
\ [_ 3 1 (25) 3 (2 5) 3 3 (60)
. ey |REE 4 2 (35) 1(18) 2 3 (60)
2. MR 5 2 (35) 2(22) 3 1 (40)
3. R 6 2 (35) 3(25) 1 2 (50)
HIEER k- 7 3 (45) 1(198 3 2 (50)
5. KENRRE 8 3 (45) 2(22 1 3 (60)
t | || 6 vEmERE 9 3 (45) 3(25) 2 1 (40)
i ‘ = 7. WRERO
2
| \_ \- j 8. ki
\L 5 \6 7 8 '
L 4 4
2 ) 5 ,
Fig 2 Schematic diagran of walnut hulling test rig 35 r/min 2 3mm 40
mm 7 ,
35 r/min 1 8mm 60
mm )
3 5d ) )
13 ) 4
, , A B D A2B2D: , ,
, A1B1Ds
, 4
, 20 25 Table 4 Experimental resultsof walnut hulling
kgﬁ‘n in B XH -800 rate and dam age rate
A B D
- min ! fm /mm /% /%
' 1 1(25) 1(1 8) 1(40) 87 3 18
2 1(25) 2(2 3) 2(50) 92 6 21
’ 110 mm 3 1(25) 3(2 5) 3(60) 9 7 34
, 262 5mm 105° 4 2(35) 1(1 8) 3(60) 85 3 15
5 2(35) 2(2 3) 1(40) 93 3 23
' 6 2(35) 3(2 5 2(50) 92 8 38
3 , 7 3(45) 1(1 8) 2(50) 85 6 16
2 8 3(45) 2(2 3) 3(60) 9 8 20
5 9 3(45) 3(2 5 1(40) 91 5 35
) M1 270 6/7 3 258 2/49 272 1/7. 6 I= 809 9/22 0
Table T.est factors and levelsof walnut M 2 271 4/76 276 7/6 4 271/7 5 Y= 7759/2 44
hulling rate and dam age rate M3 267.9/71 275/107 2668/6 9 Sr= 83 88/6 21
Sj 224/004 697/604 521/093 f=9. 1/9- 1= 8/8
A B C D
/r- min 1t /mm /mm
1 25 18 40 (1
35 22 50 d S 6
45 25 60 , )
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Table 5 A nalysisof variance onw alnut hulling rate » 1998
- [2] JohnM, W illiam H O, WiilliamW C, et al W alnut Pro-
> 24 5 112 164 duction M anual[M ] California U niversity of California
69 7 2 34 85 79 20 Division of A griculture and N atural Resources, 1997, 139
5 21 2 2 61 11 84 - 174
Q 44 2 Q22 [3] VemaB P, Heaton E K, ZaltZman A. M achine for Re-
Foos(2,2) = 19 Fow(2,2) = 99 Fown(2,2 =90 moving Shucks from Pecans[J] Transactions of the
A SAE, 1991, 34: 38- 42
6 [4] . [J]
Table 6 A nalysisof variance onw alnut damage rate 1999, (6): 281- 282
F [5] - ™1 : ,
Q04 2 Q02 1 1994
6 04 2 302 151 [6] - ™1 : » 2001
Q 093 2 Q 0465 2 325 [7] . [P]
Q04 2 a 02 02206407 9, 2002-02-08
Foos(2,2) = 19 Fow(2,2) = 99 Fow(2,2 =90 [8] , . [J1
, 2003 1. 154- 156, 164
3 [9] : (3}
1) , 2003, 2, 55- 56
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Analysisof influence of factorson hulling rate

and damage rate dur ing hulling walnuts
Liang Q in’an’, Yang Jun®, Sun Ying®, LiuChen', Liu Xiaolongl, Shi Huifeng1
(1 Institute of A gricultural M echanization, X injiang A cademy o A gricultural Sciences, U rumqi 830091, China;
2 M achine and Canmunication College, X injiang A gricultural U niversity, U rungi 830091, China)
Abstract: Thewalnut kernel maturesmore rapidly than hull matures in the areasw here climate is dry and hot
Early harvest of mature nut has the advantage of providing higher quality kernels At this stage of havesting, the
hull removal is very difficult Thus, there is a need to develop mechanisn s and machine for reanoving the hull
from themuture nuts In order to mprove the quality of hulling and reduce the dan age rate during hulling w al-
nuts, in thisarticle, three factors affecting hulling rate and dam age ratew ere analyzed through orthogonal test on
self-madew alnut hulling test rig The results show that, the first greatest effect on damage rate is the dianeter
of steelw ire, the second is the clearance betw een steelw ire tip and hulling cylinder, and the last is hulling cylin-
der speed W hen the hulling cylinder seed is 25 r/min, the diameter of steel wire is2 3mm, the clearance be-
tw een steel wire tip and hulling cylinder is 50 mm, the quality of walnut hulling is the best
Key words walnuts green walnut hull removal;, walnut huller; walnut hulling rate; walnut damage rate; or-
thogonal test
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