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ABSTRACT >

Determinationdof grain fracture force is the basis for the design of many agricultural machinery and
machines. In the present study, a Fracture force of chickpea system based on the weight force measurement
was designed, constructed and evaluated. First, the load cell sensor was calibrated with loads of 0.5 kg to 50
kg with 0.5 kg steps, and the linear response of the sensor to the forces was proved by the coefficient of
determination 0.999982. Then, in order to evaluate the device, the force necessary to fracture the three chickpea
(KakapPiruz and Kabuli) cultivars in constant humidity was 7% on dry basis and in one direction of loading
(onfthe face) in 15 replications and with the corresponding failure force of the prepared grains chickpea in the
machine of the Intranet (STM-1 model) was compared by t-test and it was shown that the no difference between
force fracture mesurment by two devices in the 95% confidence level was meaning. The results indicate that
this machine can calculate the necessary force to break the seeds at a reliable level.

Keywords: Quasistatic loading, Design, Chickpea, Fracture Force
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Figure 1.Actual showing of the system after king.
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Figure 1= ware and software components of the required force for grains fracture Determination system: 1-
\@ o digital converter HX711, 2- Arduino Uno R3 Board, 3- USB Cable And Data transfer Cable, 4-

ino-1.6.12 Software, 5- Load Cell, 6- Hand lever 7- Bolt and nut for Move transfer, 8- Movable jaw, 9-
Fixed jaw and 10- support.
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Figure 5. Schematic diagram showing required force for grains fracttire load cell sensor loading and
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Table 1. The values of the force fracture determined by the system and instron for three varieties chickpea
(Kaka, Piruz and Kabuli).

Force chickpea fracture Force chickpea fracture Force chickpea fracture
(Kabuli) (N) (Piruz) (N) (Kaka) (N) Iteration
Instron System Instron System Instron System
511.74 504.880 98.64 154.888 149.46 234.688 1
373.25 447.041 147.78 237.203 108.08 132.024 2 Q
348.6 345.94 158.28 92.157 97.78 142.979 3
446.53 405.727 180.28 150.075 91.76 127.343 4 3
305.24 405.643 98.00 141.087 103.99 265.306 5ol
473.55 290.123 120.62 150.301 199.9 201.769 6
391.69 349.968 185.95 162.044 162.77 196.377 N 7
262.98 530.639 131.86 178.519 178.42 195.882 8
263.47 302.366 208.02 226.579 104.65 131.807\\ 9
290.2 486.732 104.01 134.126 147.42 262543 10
511.86 344.294 111.27 192.252 216.41 149172 11
444.42 368.096 121.61 118.096 19095 4 168.375 12
187.79 368.891 150.83 123.706 186.49 134.101 13
238.41 462.386 84.91 91.245 2&11.27 193.437 14
343.99 316.079 111.02 97.393 131.76 155.198 15
359.5813 395.2537 134.2053 149.9781 g 151.4207 179.4001 Mean
\\
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Table 3. t-test of for force fracture determined by the system and instron for three varieties chickpea (Kaka,
Piruz and Kabuli).

S
t-test for Equality of Means
95% Confidence \\
Mean  Std. Error Interval of the t df " “Sig.
Difference  Difference Difference (2-tailed)
Lower Upper
Instron & System (Kaka) 27.97940  16.43361  -5.68332  61.64212  1.703 28 .100
Instron & System (Piruz) 1577273 1487431  -14.69591  46.24137  1.060% 28 .298
Instron & System (Kabuli) 35.67233  32.86210 -31.64263 102.98730 ,.1.086 28 .287
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