D HEREDUBR T R4 “Aue. 2018

s Journal of Drainage and Irrigation Machinery Engineering

$36 & 8
Vol. 36 No. 8

doi;10.3969/]. issn. 1674 —8530. 18. 0068
T R A A R g e g 0

AR, pH ) Ak
(AR EFKE KRG TREEARDFTH G, T YT 212013)

FEE: At B AT A & XH R ALEE 0t K K A AL, MK ) AR AR AR B9 AT R Xt i & R AR A

FOEA R T 1 A RN EEMREN, ART IO REANREEXR , BT

AT SRR RGS A F R B EIAMF) A £ 42, 455 ADAMS E BAFALH ARG A5

M T A BN EA LM R R BRS04 BATAE B R B AR B F1 A ARE AT 45 RAT

MBI T, EREN, ZHERBFENTEIRIEH TR, TLKEE AMHFHIFE A

7 86.2°, BATHI K X KRB B I B A A 85. 6°8F, ST IR B ALY B R KA ) A4 2 800

N, &BAF R K 2 H % 10 MPa, %32 i#% % B 5 4548 &~ A4 130 MPa 6934 A 5 A1 % K. bt R A,

ZH REE M AA BT AT BRI AR, BATI A R AR R R, A RE =37 B

A MR 6 A ER M B e T B AR ALY T AT R AL T ARG,

R : B KR MRk 5 37 &0l 5 3 ) 5 5 A2 ADAMS 45 gt

FESES: S277.9 XEkirER: A XEHS: 1674 -8530(2018)08 - 0696 — 06

RE, FRME, HR FR-FEEBEEMZTRNZHEI]. HEVM TSR ,2018,36(8) :696 -701.

YU Cong, TANG Lingdi, TANG Yue. Design and dynamics simulation of a new three-fold spraying arm structure[ J]. Journal of
drainage and irrigation machinery engineering ( JDIME) , 2018,36(8) :696 —701. (in Chinese)

Design and dynamics simulation of a new three-fold spraying arm structure

YU Cong™ , TANG Lingdi, TANG Yue
(National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: A three-fold spraying arm structure was designed aiming at the problems that the single nozzle
sprinkler car of the reel sprinkler was high hydraulic power consumption,and the truss type sprinkler car
could not be automatically folded, meanwhile the overall dimensions and the connection of each member
were determined. Further, the dynamics equation based on Lagrange’s method of multi-rigid-body dy-
namics theory was established. The dynamic characteristics of the structure driven by sine function were
analyzed using ADAMS virtual prototyping technology. The simulation results show that the folding move-
ment of the structure is stable. After completely tucked inside bar folding angle is 86.2°, there appears
the maximum stress of mutations at the fold angle of 85. 6°. At this time, the maximum thrust of the hy-
draulic cylinder output is 2 800 N, and the maximum stress of each rod is 10 MPa, which is far enough
to meet the requirements of tensile strength of 130 MPa. This shows that it has a better folding effect, and
each rod meets to the structural strength requirements, which provides the basis for the rationality of the
design of the three-fold spraying arm structure and the feasibility of machining physical prototype.
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Fig.1 Schematic diagram of three-bar folding mechanism
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Fig.5 Connection of each member of the truss
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Fig.6  Hydraulic rod displacement and angular displacement of each module
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Fig.7 Hydraulic cylinder output force and the forces on each module
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Fig. 8 Improved model of three-fold truss
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Fig.9 Hydraulic cylinder output force and forces on each module
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