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Experimental study on initial crushing force of peanut seeds in triaxial di-
rection
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Abstract .

Silihong was taken as an index to test in triaxial direction. Taking compression speed and moisture content as factors, the

In order to solve the problem of mechanical breakage in peanut seed metering, the initial crushing force of

variation of initial crushing force of peanut seeds in the directions of x, y and z under different water content and compres-
sion speed was onalyzed by using the whole combination test method. The results showed that when the soaking time was 3
h, the soaking temperature was 20 °C , and the moisture content was 15. 4% , the initial crushing force of peanut seeds was
the largest in triaxial direction. Under different compression speed, the initial crushing force of peanut seeds was the largest
along x axis, and z axis the smallest along, with on average of 35. 86 N and 22. 35 N, respectively. At the same compres-
sion rate, the initial crushing force of peanut seeds increased first and then decreased. The results will be helpful for further
study on mechanical properties, damage mechanism and the research and development of seeding machine.
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Fig.1 The placement of peanuts in compression test
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Fig.2 Effects of the soaking time and soaking temperature on

water content of peanut seeds
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Table 1 Regression equation between moisture content and soaking

time of peanut seeds

AFILEE (C) Il )77 LEESEN (€]
10 y=1.962 8x+8.489 4 0.997
20 y=1.767 Tx+10.546 5 0.980
30 y=1.566 4x+14.339 8 0.996
40 y=1.798 7x+15.035 9 0.992
50 y=1.611 2x+17.149 8 0.997
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Fig.3 Relationship between moisture content and initial

crushing force in x axis direction
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Fig.4  Relationship between moisture content and

initial crushing force in y axis direction
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Fig. 5 Relationship between moisture content and initial

crushing force in z axis direction
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Table 2 Variance analysis of the initial crushing force of peanut

seeds in x axis direction

E-E 3 df T B E F P
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Bt 24 1 089.541 - - -

df R A F 37507 2246058, P<0. 05 FR 235, P<0. 001 F7R 1)
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Table 3 Variance analysis of the initial crushing force of peanut

seeds in y axis direction

Tr ZERR df PR % F p
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Table 4 Variance analysis of the initial crushing force of peanut

seeds in z axis direction

J5 22 KR df SEOTE Ui F P
43 4 13.447 3.361 1.514 0.245
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