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Fig. 1. Functional diagram of the husker
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Fig. 5. Opened pods of soybean

Fig. 6. Device while working
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Fig. 7. (a) Inverter to adjust the rapidity of husker (b) Overview of seed pod husker

oS s 5 IS Lol pub (riand g slas (905 alis
oSiuas aslgf )

Ao Bl 5 g3 s55v0 < s 5 e A5l o i slip) (gl
Sy90 il & (55LS 5o, ¥ il oy YLail g oiwd <ol (glja ]
e At odabide (i3 JSde S 5 CO)5 )5 il
dy50 yd ot i S lacsle oy Slas os Glialie 3db
45 jshilon dacsle e claog)) 4 dagi b bgw Jyae

dw 33 085S yly9d Cas g Hlowd 93 (gl laodly Jdod 5 4y
A ) odigS dladsts dlold g 4ddd yy jed YV 9 WWr Ve mlaw
oslly 4 gy dn LSS dw )3 g Je e A 9 A Y e
5 33 LS 2, Ly Ly iles] 5, L (ANOVA)
N33l 5 SoS a Lo jialyl (iiSwn 9 (60ke ol duglie
O9=03) myb 5 L pS5le dunlie o8 )8 ploul SPSS 22
A plol oy Ve o 55 (SOl (glaselais



AN Jgl Jlunoss ) 05l A o> ¢ 6559LS slappmilo a9 s YY

ey 530 o (650l sl pially (3S0le polie dulie
SHIY Jgan ) jai5)50 Cugh) 13 LSUle (g alold 5 oS
Lol 04

dw pb gl Gy g Aol Plite Sl g cs o cdold Y
e 2V Jlonl o 53 bgw Jparme (sl 005 (cyp ol
g

9 O 5o (S ok g 09 Jgd LB Ao (i
200,55 odnliie Hlgd jemre jod 4y ABME 0SS

olSicuy diags (s ,IS Joal pudi (pasas
dslss 13U cod gpSojlal lo il uilyly 38 @l
5 ) Jsin 50 b Joame 3)50 3 Lol (iSeny 5 islejl

bges talojl o oS3 3,518 (59, 1 o yuiie yuis 3l i)l 4326 =) Jou>
Table 1- ANOVA of the variable effect on device performance during soybean test
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Table 2- The effect of variables in the average efficiency of the device, the separation efficiency and total losses during

soybean test
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Seed Speed (rpm) Distance (mm) Efficiency%o Separation% L0ss%

7 91.66°° 88.82° 1.90%°

110 8 91.23" 90.05" 3.21b¢

9 92.15*° 89.71b¢ 2.85°
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Fig. 8. The effect of speed changes on system efficiency
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Fig. 9. The effect of distance changes on system efficiency
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Introduction

Nowadays, due to growth and development of the husbandry and its worthiness in providing human basic
needs, affecting parameters such as costs, efficiency and fuel consumption is significantly important. So,
increasing the efficiency of threshing machine could lead us to huge savings in energy. However using the
conventional drums and concaves have some problems such as damaging seeds due to impact, complicated
manufacturing technology and spending a lot of energy in separating process. Therefore in order to overcome
above mentioned problems especially energy consumption, a new seed pod husker based on rubbing was
designed, fabricated and tested in this research.

Materials and Methods

Practical tests of this device were carried out on soybean which was harvested in a farm of Babolsar city. The
experimental design was simple randomized complete design with three replications. The rotational speed of
rollers and distance between rollers varied in three levels of 110, 170, and 210 rpm and 7, 8, and 9 mm for
soybean. The measured parameters consisted of efficiency, separation and loss. For designing the seed pod
husker, the required electric motor power and the torque for separating seeds from its pods were calculated. After
reviewing the physical and mechanical characteristic of some seed pod crops specially, soybean, a seed pod
husker was designed in SOLIDWORKS 2013 software. In order to facilitate seeds separation from the pod, it
was preferred to use the right-round and left-round Archimedes screw on the rollers. According to the
preliminary evaluations, it was considered to use a speed range of 110 to 210 rpm; it was because of that the
speed lower than 110 rpm was not able to open pods and the speed higher than 210 rpm caused hyper
movements of pods. Analysis of variance (ANOVA) and mean comparisons and interaction between the
parameters were performed using the SPSS 22 software.

Results and Discussion

The results indicated that the rollers were acceptable and sticking of pods were not seen. Results indicated
that the efficiency of this device was increased with increasing the rotational speed and then was decreased.
Increasing the rotational speed was led to increase separation. It is because of this fact that the performance of
the husker’s component will be more powerful and crops suffer bigger impacts. The chart of device loss had a
relatively upward slope. It could be due to a tougher collision between the seeds and the rollers. Increasing the
roller distance, first decreased the efficiency of soybean and then increased that. The results indicated that
separation efficiency decreased by increasing the distance. The reason for that was due to unavailable necessary
force to separate the seed and pod. As the roller distance increased, the total losses of the device also increased.
The reason for this was likely increasing in the movement of the seeds.

Conclusions

The results of practical tests and qualitative observations showed that the device had sufficient resistance
against the maximum torque produced by the crop. Influence of rotational speed of rollers and rollers clearance
on the efficiency, separation and loss were significant for new fabricated seed pod husker (P<0.01). The capacity
of the machine for soybean was 28.506 (kg hr). To achieve maximum efficiency, maximum separation and
minimum loss for soybean, authors suggest using (9mm-170rpm), (7mm-210rpm) and (9mm-110rpm)
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compounds, respectively. Eventually, it is suggested to evaluate this machine for other seed pod crops and for
other parameters such as germination percentage, electric conductivity and ergonomic issues such as noise and
machine vibration. Of course, it is recommended to survey the impact of length of husking roller, shaft rotation
method and thread types on measurement parameters.
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