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Design and test of gear pump transmission of tomato harvester

e 2 %!
HAO Zhao-hui' YANG Xue-jun'
(L. B A MU AL B 24 0F 50 B » AL 5t

ZHOU Jun-ping'
10008352, LA B A BEy7 el B A B2 |) I AR T 1

J E ! KEW
ZHANG Zhi-shan®

255086)

(1. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China;
2. Shinva Medical Instrument Co. , Ltd. , Zibo, Shandong 255086, China)

PE R EHRRNEHRARERN T FHHELE, #47
Rl A 46 04 i 2 e 03 T L 2P IR R R AT AT R &
REARATHA . RTEN TR AL, EREAN R
EHKEMERRARER T FEHEEEFFRT R R
FBREADEN B BEF, A KA F B FEATER,
S SRR FERRENERREF IR,
KB F BRI H R R R T B 3K E 0
Abstract; In order to solve the unreliable problem of the v-belt drive
of the gear pump in tomato harvester,the transmission device of cir-
cular arc tooth synchronous belt of tomato harvester gear pump was
designed. The selection and design calculation of synchronous belt
pulley, the analysis and design of the tension device and calculation of
tension was carried out. The no load test of the whole machine shows
that: the arc tooth belt transmission of tomato harvester gear pump
worked smoothly and reliably, the belt vibration was relatively
small, the belt temperature was normal, the oil cylinder, motor and
brake ran well, and the structure design was reasonable. The device
can satisfy the work requirements of tomato harvester gear pump.
Keywords: tomato harvester; gear pump; synchronous belt; trans-

mission device; design
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Figure 1 The scheme diagram of three-linkage gear pump
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Table 1 Main performance parameters of three-linkage gear pump
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Figure 2 The fixing device of three-linkage gear pump
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Figure 3 The bearing seat of three-linkage gear pump
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Figure 4 The tension device of three-linkage gear pump
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Table 2 Experimental results of three-linkage gear pump

L3 AL Py Bm RE SEE kg kKl
(remin~ 1) HIE fE fE IfE Ik G B
900 EW OE® OIEW O EW OEW OIEW  EW
1200 EROEW OIERW OEW O E® IEW  EW
1500 IEW  IEW IEW EW IEW EW  EW
1800 EROE®W OEW EW O EW O EW  IEW
2 200 EH  IE® OIEW OIE¥W O EW O EW  EW

12 2 AL, J S HLAE A [F) % 3 i, = Tk 0 48 B B I

RPN S A D RE Sh AR IEH L B T =K R A5
B AR
i

(D BT =W R R L L o ke & 3k 1 14M23 15
[l 554,30 mm B8 B [ B4 1 ¢ 1 /&3, (& SR o L Al &,
HEG TV FT IR = U 0 A B S S SR A O 58 A
J& AFZ-2 BT FBCRHL = 8615 56 SR G s Bk,

(2) AT ZS O 50, i 30 25 R R W ML L . & 3
BLIEATIEH R 3L RS LT 5,

(3) [R5 47 32 55 - 1 3 TE L N 1) 3R Bl /N L 25 1
TR, H =B A8 AL B B B UM T B P A B R
HEAT R 8 s 3fF — 25 3 o HL o LV 0 A e 3R A T R
PR EK

S % Tk
R 7 1 /A @/ SN | B B 5 B Y ) e G OB W&
()] R HLALRFFT . 2012,1(1) ; 84~87.
(F#% 143 7



s

EERE

2015 % 4 4

T 58 400 18] 9 A 2 A Al A8 A i o 3 30 T POD BTG X gy i ) 3
S AHFER AT 7 A Z MR R R B A 15 T2 — 220

585 BEAh AT HJE B — A0 b B 5 k1 IR IR
FIRR L AT B 5T , Al 2 —

21T X B
ARV LA PR 6F Oy 15 S 7 41

8 S DR 8 D5 3 A8 b T TSR At 2SR5 10y B2 B9

ul

10

11

12

13

14

16

17

5% 3Lk
skisa. BhFIRLI]. HEESE. 2009(5) :16.
Jiménez-Hernandez J, Salazar-Montoya J A, Ramos-Ramirez E
G. Physical, chemical and microscopic characterization of a new
starch from chayote (Sechium edule) tuber and its comparison
with potato and maize starches[]J]. Carbohydrate Polymers,
2007, 68(4): 679~686.
KRB TR G A B R R FARIRAS R FE (D], B % E bR Ak
P R, 2007.
ok AUEY A M M.
BATEW . WS . BT F IHIER R4
Emll]. RSP, 2011, 27(1): 98~101.
Wang Y, Sugar D. 1-MCP efficacy in extending storage life of

AR HE HHE . 2006 18~21.
1 i BE Bl TG 1 A

‘Bartlett” pears is affected by harvest maturity, production ele-
and holding temperature during treatment delay [ ] ].
1~8.

vation,
Postharvest Biology and Technology, 2015, 103:
Ali A, Ong M K, Forney C F. Effect of ozone pre-conditioning
on quality and antioxidant capacity of papaya fruit during ambient
storage[ J]. Food Chemistry, 2014, 142. 19~26.
East A R, Trejo Araya X I, Hertog M L A T, et al. The effect
of controlled atmospheres on respiration and rate of quality
change in‘ Unique’ feijoa fruit[J]. Postharvest Biology and Tech-
nology, 2009, 53(1~2). 66~71.
A AT, R R LI B L AE R s
F%?Zzikﬂ;, 2005(2) :67~69.

Sisler E C. 1-Alkenes:

g Rz LT ]

Ethylene action compounds or ethylene
competitive inhibitors in plants[J]. Plant Science, 2008, 175
(1~2): 145~148.

Cadena-1 Iguez J, Arévalo-Galarza 1., Ruiz-Posadas L. M, et al.
Quality evaluation and influence of 1-MCP on Sechium edule

(Jacq. ) Sw. fruit during postharvest[ J]. Postharvest Biology

and Technology. 2006, 40(2): 170~176.

MOKHE . W, RILE . 5. 1-MCP Jz 5% B X 3 7 00 0 5 5
S]] TS AU, 2014, 30(1): 169~171.

feh . AR SR, S DRAYA P4 IR X S IS R e 0 5
[J]. fr&#k2E, 2002, 23(6); 150~153.

EER R, JHELE, MIESC, 4. 1-MCP b 38 X R M Bk I 5 AR
BRG] B S HLM, 2010, 26(6): 40~43.

BUAFFR . WK, PURIE. 1-MCP X R 5 55 A 7 5 5 5 5% R
HBF ST ot R LT, Aol K2l . 2003, 22(3) . 307~312.
FEWE. A [ G 40 BXT 58 H OR 55 i J50RN AR BEAE AR Ry R e K
POD FrtEmF5E[D]. Biat: M il K%, 2010.

Han Cong. Zuo Jin-hua, Wang Qing. et al. Effects of 1-MCP
on postharvest physiology and quality of bitter melon ( Mo-

mordica charantia 1..)[]J]. Scientia Horticulturae, 2015, 182;

18

19

20

21

22

23

24

26

27

28

29

86~91.
i) il 9 . ZEPEOE . My EUAE, . b TR SEm bR A mE e ).
TLPG A K224, 1997, 19(3) :129~131.

LB B8, WISCE, 5. FYIHAT R SO 1 K A5
MR FELT]. R 2EHM . 2001, 18(1): 28~31.

LR, Pefde, EHA. 1-MCP &b 25 % B 4% 15 1058 A= 38 1
], &5, 2013, 29(1): 199~201.

b

e R AHE. AT SO 13 35 BUBE 55 20 B £ 4 B A AR AR R R 6 R
BIAFRID]. 5 UL R R R 2 . 2001,

BARZL, 5N . B . AF. BLAUOREF AL B X S R S AR 3R Y
wwl)]. s ER&ER, 2007, 7(3): 112~115.

KA B, R, S SR T A MR S R Y
milJ]. &SP, 2012, 28(2): 180~183.

Boonkorn P, Gemma H, Sugaya S, et al. Impact of high-dose,
short periods of ozone exposure on green mold and antioxidant
enzyme activity of tangerine fruit[ J]. Postharvest Biology and
Technology, 2012, 67, 25~28.
Hassan F A S, Mahfouz S A. Effect of 1-methylcyclopropene
(1-MCP) on the postharvest senescence of coriander leaves dur-
ing storage and its relation to antioxidant enzyme activity[]].
Scientia Horticulturae, 2012, 141; 69~75.

PEsh, BASCE . FE BN, S D) SRR ] A AR AL A fL Y
)], &SP . 2008, 24(1): 50~54.

EFAT. WES, £, % SOD ML 1F 1 B FE7E & i ol
g AL R EE SR . 2009(1) ; 134~137.

FNEE, A, B0, S SRR F AR R SR JE AR AR 4
AAEREEMIL ] E AR 2015, 36(8): 314~318.
AVLAE, E SR, RINAR . SF. AL RS I D (8] TL A Al S
AT ], AR, 2006, 27(6) . 234~237.

(E#&% 90 7

2

10

11

A5 RURR PR R AR N TR A R B A B
[1]. 4l WL 2% 4 . 2012,4(4) : 66~69.
AR RRIR A A R IR S R G AE T AR B A B
f % LT ], R BLAL Y, 2013,12(12) ;233 ~236.
EF R i -, 4. JEF MATLAB 19 [l 25 4 1% 30 {4k
EH0]. BLm% 3, 2007,31(5) :67~87.

18 8 il BT AT

ul_’ IJI_J

skl [P E S sl S MERERT 2L (D] P4 % . PR VY RL K
24,2012
DR & SRS 300 5 T A5 B URR M0 WL AL I A% 8 R BT

[T, R HLALBFSE . 2008(8) : 94~ 96.

SRS YRR A AL S ik L sh R RS (D). KEF K&
BT A%, 20009.

RS, BUBBCTE TR 3 B)[M. 55 5 M.
fii Ak, 2011,

A0 B K AR AR DB S TE B O AL R Y
NS0, HUAE 3, 2011,25(8) :94~96.

W B M EWA. [R5 1L 3l b ok B4 42 B i AL AL BT .
B K 2E R CH AR BFERRD . 2010,9(1) :68~70.

KR A. B S S R S e BRI UE s (D] K &
KA BT oK 24,2008,

AR E Tl

143



