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Study on Mechanical Properties of Apple Branches

CAI Wen-long' ,ZHOU Yan’, JIA Shou-xing® et al (1. College of Mechanical and Electrical Engineering, Shihezi University, Shihezi,
Xinjiang 832000 ;2. Xinjiang Academy of Agricultural Reclamation , Shihezi ,Xinjiang 832003)

Abstract Using the apple branches from the experimental field of Xinjiang Academy of Agricultural Reclamation as test materials, the shear-
ing mechanical properties of three batches of apple branches were analyzed on a universal testing machine with a loading speed of 15 mm/min.
Shear mechanical properties of apple shoots with different diameters and different water contents were studied. The test results showed that the
peak shear force increased with the increase of diameter, and the key factor affecting the failure load of apple branches was the diameter. The
peak shear force of the apple pattern increased first and then decreased with the water content, and the trend of the shear displacement in-
creased first and then decreased. When the shear displacement was greater than 19 mm, the pattern was basically broken and the shear force

gradually reduced.
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Fig.1 Samples of apple branches
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Table 1 Sampling of every batch of apple branches

/IR TR ] i
Batch Sampling time No.
1 2018-05-20 1-7
2 2018-06—-18 8-14
3 2018-07-02 15-21
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Table 2 Test apple branches’ diameter mm
£ HiE G HAE
No. Diameter No. Diameter
1 7.26 12 7.17
2 8.93 13 11.38
3 8.21 14 6.56
4 9.83 15 14. 56
5 5.21 16 9.21
6 6.01 17 9.75
7 5.99 18 5.89
8 10. 51 19 12.31
9 10.22 20 6.21
10 9.52 21 8.62
11 6.77
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Fig.2 Universal testing machines
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Table 3 Peak shear force and moisture content of apple branches

. (L)) ko
No. Peak shear force Moisture content
N %

1 320 43.54
2 343 53.36
3 297 55.29
4 573 46.25
5 110 41.38
6 305 43.38
7 300 55.08
8 571 47.32
9 560 48. 46
10 471 52.27
11 223 43.30
12 307 54.23
13 650 45.43
14 150 42.56
15 750 50.25
16 510 51.32
17 550 45.10
18 289 56.01
19 670 49.54
20 110 56. 67
21 328 53.38
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Fig.4 Variation curve of peak shear force
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Fig.5 Moisture content-peak shear force
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Fig.6 Variation curve of shear displacement
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