201444 A

7SO AR VI =

LHENE S ¢

doi:10.6041/j. issn. 1000-1298.2014. 04. 008

RLREXFESHERBG

x| 4 &'

A

FHH HET

(LI RIS 4 5H AR EF R A LI E, S0 2120135 2. f sl KRR RSB0, a0 210037)

TR BT HL AR 5 22 Bl I i A R R S 2 SRS TR T O A R G SR S I AR L AR ) AT, AR S M Burgen’s AT Oy
iy, $2 3 9F 2 52 T e FR A U S 5 AR T BRE T R SRR R R S B R S B 4k R E S A AR e A

19.2 mm/s T, i A5 A 0 U R Rl 43 0 B0 4% 22 A 1. 12%

H T % = b B S A B 0E S 52 e 5 Rl 4R ML AR B 0 AT R

B, LA A Sl 2 S e R I, 0 s Je R R B 6 mm/s S8 R AR B AR () 21 B ) 0 A b O R A R S e £
it N [R] 73 14X 9 0. 62 5.1. 06 s.1. 19 s I 1. 24 s T 10 mm/s J5 24K S I A 4 e 45 28 5 06F 7 i 7 oll 358 3 4 1
AR U B R Ty R S AR T 0 ] A5 e R R B MR G MR R O AR B D A I £ T R Y R e R S SRR 1 1Y
AR AR RIG N, 0 4 Je 35 3 BZ AR T 20 mm/s B 2 b 2R 552 450 475 A 3% 5 T A 00 2k 90 e o8 D 0 0 S0 e IR RO B 5%
T2 K7 A 4 7% S A5 I AR 4 A R LA 0 S 3R S PR SR T SR AR M B AR T A AR A

REEW . R FHEE PRk REE B
HE S %S TP242; TS201.7 SCERARIRED: A

51

TER G OAR 18 | Jr 16 B9 45 A 3R T, il 13 02 i
SRR SEHLRRARE 13 9 ke 5 P TR 2R, O — T AR T 9
MGG . A BT 3 2L TR s R
245 3o o o A BV RS S 2 T Al A

A SEAE I I Sy A A DR T 2R S SR
Je F5 Bk AR 3 AR ML 2 N BF AT 1 S B
TE PR E I ARl Al 488 4 7 AR T I 3 DR 28 A T
FHEOR LB, 0 E AR 52 32 e 1 0F 58 A LA
AV 53 B ol B dd T AU SCik (19 - 20 ] % 5
S PR I 1 il 43 A 7 A A R HEAT T 0 2 K
FE , (EL i AR S B X SR S e A1 il 4R A R Y R A
545 i A TR R BE , e il F A A P LA R
AR S22 RO W R R AL, HL i $E AL B T
HAFAEE PRI 2 57 o

AR ST LA R Sl ALK Sl Y SR S PR I 11 il 4 Sy %)
G, LT AR SR o R AR R A ST Bl 4 A A
HFEAT 6 U5 UL, P T ) A8 T e i R A
f VA (EL ) LA N ) A AZ T 1) 56 AR AT 20 B, AT
SR S B0 PR S AR Al B A S AR A

1 RELFEHFER Burger’s & E

PAZE L1 Burger’s PUJC{F A5 1 A 3238 SR 5 1

I

WA H . 2013 -05-29 &M H . 2013 -08 - 28

X E%HS : 1000-1298 (2014 )04-0049-06

PRITEAT O AN 1 7R o Burger’s BRI ) B A it AR
o JrfEh
El EI E2

.k . 171 - .
D+—D=—[N+ (—+—+—)N
72 E, M M M

EE,
i)
MM,

N

(1)
L D—RIEABIY (TR B E) ,mm
N—R WA Hi 1 N
E,—— WG} 3 20, N/mm
n,—HRERFEPE TR R 2L, (N-s) /mm
E,—— R # 1 R4, N/mm
n,— IR EEPE ST R R 2L, (N+s) /mm

7

£, 7

K 1 Burger’s Yo {f 455 #Y

Fig.1 Schematic diagram of 4-element Burger’s model

1.1 JRSCSR a1 B9 53 X RAFAE

DAL e N ARAF b R T 32 1 0 A A HE Sl LK
B WU IR TR G, AR D - oh HAL A AR
HL S HLAK Bl i A S AT 5 BEE fie ey v IR PR LA

 [E 58 3 AR Bh £ 2R 4 B D) T H (50905076 ) (TL 54 1 b J 3k 4 B¢ Wy 0 H (1201028 B) AL 5 44 e A It 24 BH A BE T AL B B H (PAPD )
EER A XU, BT &R, W, B NGRS AWFF , E-mail: livjizhan@ 163. com



50 & ol HLOM ¥ R

2014 4

G 3 e FL B ML 3 A 403 5 e R e A D EL AT i K
W AR Sy Fos e fp e oA A BUERE
1.2 SeHFabiE i B R H 3 1245

SRl g L AR, e S LIRS T 45 A 3, R
SIS A By R S R AR, BB TE AR
N FAREIRE S R 4 DB BOF
A TR IR

(1) =3 HEA BB AR SIS b Jeffde DL —
TERE o3I, HE TSR CA AR (& 2a)

(2) 2N B 24 45 12 fl R 52 9 4k 25 D
I vy PRI, RSk A R AR I e AT BT N

(N<F,) ([ 2b) ., ST B ST A
b =0,

{.. (2)
D=0

(3) ARG 9 B 0 35 55 725 0 4 4 (s

JEBL S N B i K Je 4571 FoLUR , F48 T b vl

BLEAF IR 20) o AR A 000 57 — s A, lf 46 0 ok By
Bty 8l 1 2F R R

m,D=F, - N (3)

L m,——Je R ML R e T 4R 19 45 2500
kg

(4) B FIA8 By B - Je A F B BUIR A  R5

FETE FE B A5 AR TE R, & A B S st IR 4 (1] 2d)

Z B B SR ST S Ry
D=0 (4)
T e R Bl 45 119 5 7 0 28K 5l 1R e 7 B B

ol/é ‘
-

]

g
vt

Ao
pp ‘.-t—"

P2 e plf o 7 4% [ BEAY B Be 3l g 2 AR AT

Fig.2 Dynamical features in different stage of gripping
(a) ALK (N=0) (b) ZJHEME(N<F,)
(c) REFHILE (N >F,)  (d) B Jjthoth

A1 HL B MLEAT 355 S ) BE A, [ IR 2R 52 2 R A
P T4 18] A A2 AT o T A 42 i RiE 428 o, 8 2 OOR IR
TR T i 1) A0 i 3 8 [R] I 2R S A A R 1Y
AR HPEREE Y o A ML LS TR A7 AR R
A 28 5, 8 ST 0T S R G 48 19 A R ML O LA T
ZHIHE

2 ERFHIE=MREAGEEKE

2.1 SIEMEK RS R H MR
3 90K 3 T 28 B B 55 I s sl B BE i SR S
AR B (2) Fsl(4) FRA (L), nl #

A El El EZ A EIEZ EIEZ
N+(—+—+—)N+—N=—v0 (5)
7. M M 17 b
.. E,  E E,. EE,
N+(—+—+—)N ——N=0 (6)
. M M M2

A (5) M (6) 70 B o — i # & BAE 57 R 57
NSy T R o MR P B4 W0 4 2% A 7 230145
) W i B p A f 2

STEUI A B
_ -E -1, . E +nr, rat
N=vy(m, + MY J (M
JNE 3 #2% ith B B
m(aﬂ+am)
_ 7 NN
Niw
EE,
Do( m - 1r2) .
et (8)
/A
E, E, K, E\E,
N
M T M uB
Ko —— T8 A SR 52 L & A5 1k 2 3l Ir
&) s

Dy—— R AR T, mm
A3 (5) F(6) MR E I REH I
22 RLERENE
CENGIR
R e L
uB | nooMm M 71,

]

(9)
Kl 428 Dk o B 114 B g s R AL B (3) ARA

K(9), 5

PN - 2R =0 (10)

m,mn, m,mn,

X (10) =B 2R BOAR F7 IR AL 7 # L




%4 X4k S5 . 5P e 5 52 G il T AR BB Y 51
AT, A SEIRCR ST Je . Bl B 16 e TR I o, BOARTS 5E
BB LB F e 5 7 6 ) ¢, TR T [, I 3 B bl 0
T B S B0 (1 RlF 8 7 0 S0 0, e 3 T UG (4l 4 )
_EE, E, (11 ATAREILE S RSB e 1 3 fiid
" T, T LB AR o T AR A
. =B O s = S tomms
m,m, 40}F ’-' ___________________ —
M= (10) 7T 36K s0fi 4
.. . z :/7 ____________________
N+p1N+q1N+q2N—q2FO=0 (12) R 204 pt
HISCHR (23 ], 243 (12) $5 4 7 72 1 0 I A, = ”wginuv _________________
R /(mm-s™h)

TETREA 1AL A2 AP ER A, =aip
(a, BeR),X(12) W9fE N
N=F,+[Ccos(B(t—1t,)) +Cysin(B(t—1t,))]"

e T ¢ M (13)
il 488 9 3 Y B 1 BRI U SR A
NI, =F,
Dl,_, =v, (14)
DI 1=ty = Volo

X o ——S7 Nk B B 52 BT A A TR] s
MR (14) 7] f@ 15
aBA; (aBt, —2)

C, =mv

LT 2BA AT o - FIAT - 2080,
aﬁs/\?to _zﬁz)‘? _0‘2,33)‘1% +20{33/\1

szmvo(ﬁ"' 2 2,2 2 2 2,2 )
2BAT +a A +a BT B A —2aBA,

(15)
P80 €y CL¥ SRR e v, IR L o

3 RFMEMRMNKXERIES S

3.1 kFAEIEHNETURE
=B B A2 AL vh AN TR A bR SERY
Burger's 5 25 i S0 AR I & 915 " (R 1) .
F1 TEMBYPEMRIH Burger’s RS H
Tab.1 Parameters in Burger’s model for tomato

fruit of different ripeness

ZH gy Bl addwny oy
E,/(N-mm™") 11.22 4. 602 3.797 3.554
7;/(Nesemm™") 8365 2000 1959 1786
E,/(N-mm™") 66. 43 20. 46 16. 24 14.74
7,/(Nesemm™")  511.8 123.3 132.9 117. 4

PAZR BRI 1, 16T 3 S e T = i BEAZ 5 A5
T e Fp Al 42 T AR AL Al ad o RS2 A IR e 1F
B B R e 25 0 A A H AR U B B e - g T
i EE A B Xk U AE T 9 Dk AR /0 TR A R o

B3 e o 5 75 10 7 78 Ak i 2 ()
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Abstract; In order to explore the impact of mineralization degrees on infiliration character of soil under
moistube-irrigation, an indoor soil box simulation experiment method was used to investigate the
infiltration character of soil water under five different mineralization degrees selectively. Results indicated
that the degree of mineralization had small impact on the shapes of soil wetted zone, and the wetting front
shape were similar to circle. Degree of mineralization had a relatively bigger influence on the volume of
wetted soil. The volume of wetted soil in mineralized water was bigger than that in pure water. When the
degree of mineralization was 3 g/L, the wetting front ( horizontal, vertical up and down) migration
distance was the farthest, which had a power function relationship with time. The mineralized water could
increase cumulative infiltration. However the relationship between cumulative infiltration and degree of
mineralization was not linear relationship. The cumulative infiltration and average soil moisture content
was the biggest when the degree of mineralization was 3 g/L. The results of this study provided reference
for the utilization of moistube-irrigation with mineralized water.

Key words: Mineralization degrees Wetting front Infiltration Moistube-irrigation
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Complex Collision Model in High-speed Gripping of Fruit

Liu Jizhan' Bai Xinxin' Li Pingping® Mao Hanping'
(1. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University, Zhenjiang 212013, China
2. College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract. This paper focused on the special collision phenomenon of fruit gripping with its own
characteristics of continuous energy input and restrained deformation. The gripping collision process was
divided into three stages: constant-speed loading, collision decelerating and stress relaxation, and a
three-stage gripping collision model was put forward under the conditions of constant static loading
capacity and constant speed control mode, which was based on the stage dynamic characteristic of
gripping collision process and viscoelastic Burger’s model of fruits. It was proved by test that the
prediction of the peak collision force was feasible, and the predicton error under initial gripping speed of
19.2 mm/s was 1. 12% . By calculating with this model, it was found that time needed to grip fruit in
different ripe period under initial speed of 6 mm/s was 0. 62 ~ 1. 24 s, and further raising the initial speed
might have very limited effectiveness to improve the gripping efficiency. The peak collision force and fruit
deformation were proportional and approximately proportional to initial gripping speed, respectively.
Probability of skin rupture increased greatly with initial gripping speed. When initial gripping speed was
under 20 mm/s, probability of skin rupture of green ripening stage and early red ripening stage were the
greatest and the least, respectively. This three-stage gripping collision model may provide helpful
reference to discover the special law of gripping collision and to achieve high-speed safe gripping of fruits.

Key words: Fruit Viscoelastic High-speed gripping Collision Model



