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Design and Experiment of Green Grass Braid Forming Device

LI Shuai WANG Guanghui WANG Decheng BAI Xiaopeng BAI Huijuan
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract. In order to meet the requirement of the grass braid mechanization technology in the pasturing
area such as the Qingzang Plateau, a grass braid forming device was designed with the function of twisting
and plying referring to the principle of Siro-spinning. The mechanical analysis showed that grass braid
forming process was affected by axial movement speed, rotating speed of twisting roller, radius of twisting
roller and feed quantity. The final twist and twist angle of grass braid were only relevant to the rotational
speed of twisting roller and the linear velocity of pulling rollers, but had nothing to do with the spinning
time and length of twisting zone. As a new method, the maximum tension force that grass braid could
bear was taken as assessment index of grass braid strength. The prototype experiment was carried out with
oat straw with the moisture content of 61. 05% . It showed that the productivity of the forming device was
427 kg/h, the working power was 0.428 kW, and the bulk density of formed grass braid was 143.3 kg/m”,
respectively, which met the design requirements of grass braid forming device. The results of tension tests
showed that the maximum tension force of the grass braid was positively correlated with the twist angle,
and the maximum force reached 300 ~ 350 N when the displacement was equal to half of the length of
grass. The fracture of grass braid was due to the slip between two bunches of grass, which had nothing to
do with grass fracture. This method and experiment provided theoretical support for grass braid forming
technology.

Key words: green grass; braid; forming device; twisting; plying

3| ) e P T B G 35 365 7 >4 M A, SO AS BE S
M o LA T IR AT Ak ke SR A0 T R R H A
TE WSR3 3 R 2 ) R R S D, R X NYEL TR O A X LA T AR AR OR RE A B 4

I

W fe H 3. 2017 -04 - 10 &[0l H . 2017 — 05 - 08

EEWH : R AT AHIF L 5 (201203007 )

TEER AT 220 (1990—) , 5 1+, 328 35 3 HLAR X £ BF 5T, E-mail ; lishuai_marshal@ cau. edu. cn

B : T (1974—) 55, I, WL/ ST, 38 WVBCTE 5 2 0 B 7 BUB AR BFE , E-mail s guanghui. wang@ cau. edu. cn



573

A0 4 R R BT S R 13

JRUSE o T R AR R R T R R A
fif B BTG K F) — b A ko 2R R RS
RO AR I R IR T b AT HE I E KT AT A R
2o e TR = I T = A B 3 R Ny N
il .

G5 22 oh A Y A SR B R R T
R HEZVBFSE T 2 A hnds =4 X #9328 3, LIU
SAECITHRE T 2 AR S A0 XA I R . 55
o R, L B BT RS R P B g 3
B 9520 = A DX TLAT TR AR B 00 27 4 64 L ) o A 47
Y HL ) oy A gE— 2 R S AR AR LA R R,
2F 4 Bt 32 31 00 2 B oK (B 7 R g R
B S WA B AD S . BT, IS = M X 48 % )
SRR S B4 o W T, — 2 S o e
SARTOR SN A B T e i % S AT LY
A 2 P ANSYS e (R s, 20 47 6 78 g
L2 1AL T R X R A AT i Al
RS FE 43 B e T2,

ARSI B E 45 & 75 55 00 4, AS SO — Fl
5 it e SRR ) R 5 A A St
X B T B I LA A A o DA e RS A R R
B, AT T B R4 B 2 ) R AL 94 0
Pk 56

1 EBENLEHETERE

1.1 EHEH

R4 DA R R A R L R
s, EEH 2 BRI E M1 B4 RE T W
e A, o, 2 B R 4R Ay i
IS T AF R AL, A A2 5 i ke B ol e
BT A 1R A 5| 4R AR R AR ALK, A B
TR AR A% Bl e B A e % 7 A B B 1 Lo
R ST, 2 A0 i B 7 0 A 000 e B R A B A 2 B
SEAR L 4 590 308 A A i R AR R A R R R i S, S
PEFE LT B S M Z 8], 8 2 He Sy AR i B A —
VB A4 Bl Bk 3 42 5| 51 11 14 Pl [ o e Al R AR b gk
VR BT (e 7 7 1) 5 5 IR 2 35 A e B Ty e — B, A2
o | 5 5 48 i) 4 11 2 E B R BE 5 B E AL b, Bl A
i e A — T o
1.2 TiEREIE

TG MO HL ERA 2 MR R — & A Y
L2y, 2 )G, i A2 i X 2 R B2 4%, OF
H T4 B A% 3 1 B 2 2 Sk A A b R R
PrE R — IR B LA R L B SR AE T
BT R Y e e R R R, 22 T B
(32 2h JE 3, B TE 4 VR 187 9 i 2 A I 4 1 1E

(a) BMARGS A (b) Tk HLAE
BT s il e e A 1

Fig. 1  Structure diagrams of grass braid device
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Tab.1 Main design parameters of forming device
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Fig.6  Force analysis diagram of grass braid
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