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Abstract

In this research, the effeet af force and loading direction on the time of breaking the pumpkin seeds in effect of quasi-
static loading has been investigated. Samples By the force-deformation device (Instron) At three speeds of loading 3, 5 and
7 mm/ min and in 2 direetions for longitudinal and transverse loading until the moment of breaking the pumpkin seeds put
under loading. Artificialneural networks were also used to predict and evaluate data. The results indicated that the minimum
breaking time of seéds was at 7 mm / s and in longitudinal directions. Besides, the results of the neural network analysis
obtained the R2alue for loading time of 611/0, which is hidden in a network with 7 neurons in the layer. For loading, the
highest sensitivﬁy coefficient in the number of 3 neurons in the hidden layer was found for validation and training, and in 7
neuronsiforthe test. For loading speeds, the highest level of sensitivity in a grid with 5 neurons in the hidden layer is observed.
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Figure 22.I°ength and width of pumpkin seeds
A: Farleading crosswise B: For longitudinal loading
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Tanh= £ 1 (Azadbakht et al§2017)

e*+e N

AN

N
R? = 1- 22100 2 (Azadbakht et al., 2017)
(Pi=0) N
N
\\

Ih.(Pi—0y)?

R= |1- oy 3 Q (Khoshnevisan et al., 2013)
\\
MSE = 3, £ - (Azadbakht et al., 2017)
N
QO
RMSE = |¥™, % 5 (Khoshnevisan et al., 2013)
N
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MAE = Z=l=0d 5 (Azadbakht et al., 2017)
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Validating data '

Testing data

Epoch "

Back propagation error ¢

Root mean squared error(RMSE) °
, (MSE) Mean Square Error
(MAE)Mean Absolute Error "
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Figure 3. Loading Time to Failure of Pumpkin Seed at Different Loading Rates
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Figure 4. The effect of loading on the duration of pumpkin seed loss N
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Figure5. The gravity breaking time of grains under load loading and loading direction
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