202144 J &k LAk 2= i o552 % 44

doi:10.6041/j. issn. 1000-1298.2021.04.014
FRERRNKEHHRERERITERE

Xk Eax Ak EER ORRK O HEE
(HrE Al K2 T2 BE, dbst 100083)

FE: W ERASBER IR YRR SRR ET EEIBAL SR & 2 2RI T —F 4 HEA
FICEAWRRE . @Bt SOt B e TR S RS ST RN ERRR S ZIRIECREA G
IR0 B 5T T DR 2 R 0 R A O B X ZE A AR S AR R K BE 52 0, SR ] Design-Expert 44 XT3 50 25 2R i 17
e T A3 AT TR A3 AT K B AR A, R EHA T K R AR e AR A A A 5 R IR R R RS A S . AR R
Tk PR B 0 TR R R AR ) A9 L 4 331 380 ~ 480 1/min (750 ~ 950 r/min ;3 3k IR JiE i 1F 28 3R 5 K
HFr TS 2 m B S8 Gy AR 2 416. 5 v/ min B 7 8 5% 3 950 r/min, It B ZEFF % 6% & 4% % 98.30% |
DR 2R AT P BB 29. 04 mm ;5 S5 30 K B0 AT P I g 2K 3K 30 38 ), % 2k 8 M R A8UR 3 50 ZE AT R S s Gk
98% , B 1 2L FT 19 - 1 K BE /N T 30 mm, W 2 VR 14 2B 088 AR

KB ERWORL; Rk E; MagiE

FESES: S817.11 X HRARIRED : A X EHS: 1000-1298 (2021)04-0134-09 o

Design and Experiment of Roller Crushing Device of King Grass Harvester

YOU Yong WANG Hongda HUAN Xiaolong WANG Decheng KANG Chenchen YE Bingnan
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; King grass has strong tiller ability, with high stalk fiber content and high moisture content.
Based on the crushing device of forage harvester, a roller crushing device suitable for harvesting king
grass was designed according to the demand of harvesting. The main structure and parameters were
determined through theoretical analysis. The crushing knife of the device adopted a four-row symmetrical
arrangement, which could effectively reduce the fatigue damage caused by the alternating introduction.
A single factor test and a combined quadratic orthogonal rotation test were designed to explore the
influence of rotating speed of feeding roller and the crushing roller on the evaluation indicators: stalk
crushing pass rate and average length. Response surface analysis, regression analysis and target
optimization were carried out on the results by Design-Expert. Regression equations and optimal
combinations of parameters between the test factors and evaluation indicators were obtained. The results
of single factor test revealed that the rotating speed ranges of the feeding roller and the crushing roller
were 380 ~ 480 r/min and 750 ~950 r/min, respectively. Quadratic rotation orthogonal test and target
optimization obtained the optimal combination as follows: the feed roller rotating speed was 416. 5 r/min,
the crushing roller rotating speed was 950 r/min, the qualified rate of stalk crushing was 98.30% , and
the average length of broken stalks was 29. 04 mm. The bench test verification and the field test revealed
that it had a uniform crushing effect, a high pass rate of stalk crushing and the average length met the
requirements, which met the design requirements of the roller crushing device.

Key words: king grass harvester; roller crushing device; performance testing

0 3 T B E IR (R S Y xR R Ol
4 A e AT 2T S, IR e 28 T BOOIR BB
FEROEL A A, B LR A ok T sl (R R AR SR A 0T K S A A

il

Wi H 9. 2021 =01 —07 &8l H 3] . 2021 —02 - 01
E£MAB: MEHELAPLIRIA (2016 YFD0701705 ) FBLAR A 7 Ml 5 AR R 7l % L W% 4 55 H (CARS —34)
TEE 'S LUk (1980—) 55 B Z4% , Wi+ A4 50, EZNF RO N TR B ADFSE , E-mail: youyong@ cau. edu. cn



5% 4 1)

Jovk % EREBCRHLIR B B BB 5 R 135

] A &1 05 3 LA 3 S X5 P K TR
SEfEY B T AR AT A M E B RS AR
G5 W R GE Dk R G4, b R R AR IR )
S 149 50 P 1 SR A R A1 A L e e e
% R R 2, SR STV T BIK 20 7T 52 30 %ok 4] 1 K B 1
TELR RN R A B B3 R Y EI R A,
PECH AT R BE D RE B R R, R RS WY AT R R
BT 3K 15 ~ 100 v/h 7 (HH A kS 5 5t
AR I 8 B /N HB T Ak T oK T A A A A L
0 T R T T R R R R R e
MeE ok Bk MR TR s &t
)l 2 3 i 750 2 oK W B LR AT W0 R s SR L OUHE A
FIGATE 0] 58 2K FE O W, (H B KB O
OISR 2% 5 R g R A U BT A T P R W3R
LR 45 70 U0 A s 5, T S B9 O 6 K 0 i3 A
A RE (EL3E P T /N M A B R 305 SRR 45 1 i
TEZE e i 0 6 K i AR AL SR TR i U0 W s o (LR
X T 2 L AR TR T TR B A S TR AT RS

AT WA HLBR T F 52 BERE T3 B KR 1
U PR S L TEAE W AR Y B E R G ] L, A
SCRR A F B A KA, 7E IR RO LG B i Al
b B 4 A TV R R g 6
B TAES 5, LU & E B ML M 3K

1 FEEREE

e A E RN EN PR =38 2 m AR NE] 4 ~ 7 1K,
fief 7 Gk 300 v/hm IR R ] A 1 5 BBk
ST BERAT IR 26, H & R 40 BERUAE 78 22 575 X HIH £
G K FR K 90% Fe A7, HIE R 4T 89 B 1 o, i3
MERERER T L PRI ,70% ~90% 5 K R ZEFF
bobr o B OF ¥ h 55.89 MPa, $it 57 5® B R
21. 63 MPa,

fifi F A% G = 25 A1 20 B P W3R e 4 X e A= F
FHEAT O B A AR RN B R, WA Y EAS #5 4 A)
R, T SRR A R B o R B R AR, AW
FHE BB T A0S 7 50 T e B B b R, R
RS NE 1 iR,

()73 BE £ AR
B FEEARKRSE

Fig.1 Growth status of king grass
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Fig.2 Functions of king grass harvester modules
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Fig.6 Diagram of feeding process
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Fig.9  Position parameter of knife edge
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Variation curves of evaluation indicators

at different feeding rollers rotating speeds
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at different crushing rollers rotating speeds
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