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Physical properties of potato tuber cultured by aeroponics
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Abstract; The compressive and static creep tests were conducted for the aeroponic potato tuber to
analyze the effects of loading direction and loading rate on its rupture stress and strain. The creep
process of the potato tuber was simulated using 4-element Burgers model to investigate its rheologic
behavior. The compressive tests show that the yield limits and the rupture limits under different axial
compressions of the aeroponic cultured potato tuber are lower than those of the soil cultured patato
tuber with similar size. The effect of loading rate on the rupture stress of the aeroponic potato tuber
structure is slight, but on the rupture strain is significant. The creep test results show that the
aeroponic potato tuber appeass the obvious visco-elastic deformation and the viscous flowability. The
fitted values of the element parameters in Burgers model can reflect accurately the rheologic properties
of the aeroponic potato tuber, the filling precisions of the model under different axes are higher than
0.95. The obtained results provide a theoretical basis for reducing the mechanical damage of the
aeropomic potato tuber in various production links.
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Table 1 Effects of different loading rates on rupture stress and rupture strain

B T 1) 4 TR A R A 2 S O T SR AR TR
T 3 Wy 1) R 46 i A AR R il £k H B AL JF HL
B2 5 AR, TR ol yflid 2 = 57 1m
Fe 4, 55 B 4% 500 A W) e i A PR R R IR Al
BRIGIC T b Hedk s DAt . ok, 181 2 B3R
BT 0] ANTR] o T IR AR BR s A i A [a] 7 Aol R 3 7 =X

e R RE M
4 iy 1

/(mm + min~1) 3457 41/ MPa BB/ % 54 41/ MPa BB/ %

i 1.237+0.131 31.82+1. 84 1.103+£0.092 34.784+1.22

2.5 y$ﬂ] 1.208+0. 104 33.09+2.03 1.0724+0. 087 35.63=+1.51

< Ml 1.1434+0.118 35.86+1.95 1.036+0.093 36.26+E1.74

2% 1.286+0.136 30.14=+1. 86 1.136=£0. 104 31.63+1.37

5.0 y%Eh 1.249+0.125 32.18£2.01 1.098=+0.097 33.46+1.62

< il 1.183+0.121 34.79+1.98 1.06940. 102 34.89+1.85

T 1.308+0. 204 29.13+£2.04 1.1674+0. 113 29.58+1.56

7.5 RE 1.287+0.175 30.38+1.87 1.123+0. 106 32.27+1.31

= Hil 1.219+0. 167 32.44-+1.93 1.104=£0.097 33.86+E1.89
2.2 METHRE N J12k 0. 05 MPa B B 5 A% il 22 4 6 CULIET 3)
2.2.1  AHGBITL 7y MR BB B9 AR A0 R 50k B L SR 40 B ek B0 i

F SR B A I i T UG BB AR R 5 7 K AR 2R E AT S0 T LU B 4 i 05 OR (R
T % P R T 1) A3 s gt B A8l e LI 3 SR Ak B Dk B A o B B0 AR R RE MR



%14 THL,F . AFRZILE LG ARy EH R + 285
i oy AL H1 5 Ey Sy BRI 9 1E B k5 Ey b 48 38
20— —-—:g ‘Vﬂ‘ﬁ%;"ﬂd j"]ﬁﬁﬁﬂ‘lﬁijrcl - 7']1/ E, 5 j"]ﬁﬁfﬁd‘
i Ry R By WIEIRFh A R AL
o T - 2.2.2 MEASKEE S ORI
8 P T Sy T B B e S A B A B
o PR EE W ST I . 46 DU TE 1 Burgers 4780 2 ok 5 1 1 25 i B i) 2
i e R AR N HLE B bR LR AE T BRI
00264060 80 100 120 () =at b+ (l1—e® (2)
IILIQEHTIETJIR T e s At | 72%” =y A NS b S
R 7 5 5 40 R 5 R
3‘2__ Eo:%sm:%),El:igﬂ’]l:;%
BBl gt S RSN A acb oo d MG AS Y M Ze iy U5 R 2K
T marmcanm. JH Origin 5P % 5 208 W0 3 1 248 36 77 4 2
5 L B BB RB albcod BT SRR AR AR 19 2
= . 1] BOCFR A SRR AR E E L Tanp A Mo 45 R,
L4l el 2. WA M A R W, B M O R B0 1E
, 0. 95 DL I, U BH R U ST 14 Burgers #5515k #if &
i R N e R BRI A R AT LR
AL
b 2.2.3 WEASKEYES BB
B3 RERES DA e AR E, fil E, ¥0] LI iR ) R s A8 0 O E, B
ME g IV 5 =i
) 3 AA S 7|=,< ; B 537, I 3 Q‘ ‘
5 [ 0 5 B S g 2 /J\’fzﬁiﬁﬁ%ﬁfxﬁ/ﬂzj(oﬂ ')_Zﬁj n E’Jﬁ%‘J/’LbHﬁ

Fig. 3 Creep curves in different orientations of potato

tuber with different cultivation methods
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Fig. 4 Four-element Burgers model
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Table 2 Values of creep parameters of potato tuber in different orientations with different cultivation methods

st R e Rl WA
/MPa Ey/MPa  Ei/MPa 7 /(10° MPa « s) n/(10% MPa « s) Trel/s
x 4,962 53. 690 8. 624 1. 899 3.53 0.972
0.05 yﬁ] 3. 876 41.751 6.318 3.392 8.12 0. 964
= fih 3. 368 51.427 5.679 3.537 6. 87 0.969
x 5.161 61.039 9.712 3.472 5.68 0.961
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< Ml 2.719 31. 874 4.621 4,162 13.05 0.974
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= fih 3.072 40. 388 6.071 6.369 15.77 0.962
x 3.927 42.571 4,217 7.938 18. 65 0. 981
0.15 y% 3.563 35. 647 5.783 6.134 17. 21 0. 964
2 fih 3. 348 37.829 5.962 6. 859 18.13 0.952
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