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WFGE X 52 4 8 ik FORAE FF RS 2R FZ A A AT0F
il B Z2 SRR REAL (R 1) HEAT M 168 L b s R4 1 4 1
1C FiR. LA MWYJ32 B pUAE HE H HLVE A e F7 ik 56
P g AT RS A . FE MW Y32 PO A R Bl
BT R S % R R 4 IR B R R [
TS L 1D Hev B 45 8 657 RS2 60 em X
30 cm X 0.4 cm, JEFF K 80 cm, B [k HE N 29
em, JEEEH 3 em. KBRS 9 EORFE AR CE TR 46
[ 5 I T W wp pL b Gl v B 28 B KR 1 20
kN, 23 il AS [ e 45 L AT T 46 1056 . )3 sh4s il
TERAHAS Sk 5 F 46 18 °F 5%, 4F o F 4 198 46 R,
PL6 1 4 Hak ae ki), i o 9 8 94 73 B oA 600
mm, 4 JELIE 5 F] 500 mm, IR 48 L 532 i
6 ¢+ 1, P — B K5, R 46 A7 U8R, 6 e 4 He B
D EAG B B B, 4 L B4R S 5 ¢ 1 JE4E
Fe R g e S 6+ 1 M.

A EKRFEFF Green corn stalks; B: Z W HEK # L Multi-func-
tion pulverizer; C:#}# 5 1) EAFEFF Crushed corn stalks; D: MW-
Y32 B PUAE K S HLE SR B MW Y32 four column pressure test.
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Fig.1 Experiment on compression ratio of silage straw
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Fig.2 The sketch map of compression
chamber(A) and real products(B)
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Fig.3 Design of compression head
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Fig.4 Engineering drawing(A) and schematic
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diagram(B) of flange
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Table 1 Packer compression performance factor level test table

21

A& Factors

KE A BARIERT/s R

Level . . . C TR

“ Compression Holding o
) ) Dry humidity

ratio time

1 401 10 T4 Dry
2 51 20 1E% Normal
3 6 11 30 127 Moist

R A 558 HAE IS, 3% FHIE 38 & Lo (39)
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Table 2 Three factors test program of baling machine
§ A R4 1 B £ H B [ C )
e / J—Z’fﬁtWJ MV}TH T 2558 /mm
Compression Holding Dry
Number X K O Result
ratio time humidity
1 1 1 1 356
2 1 2 2 314
3 1 3 3 276
4 2 1 2 307
5 2 2 3 268
6 2 3 1 241
7 3 1 3 271
8 3 2 1 254
9 3 3 2 196
x3 VEVNEREEEREREZMEARABLER
Table 3 Baling machine compression performance
test results of affecting factors mm
A JE 45 LBl B R ERTE  C T
i H . .
Compression Holding Dry
Ttem . . e
ratio time humidity
K. 946 934 851
K, 816 836 817
K; 721 713 815
k1 315 311 284
ko 272 279 272
ks 240 238 272
7% R Range 75 73 12
EEc/[]
R 2RIy ASBSC
Order of factors
oK
A B Cs
Excellent level : s ’
PN
edl & AuBiC

Excellent combination

P3R5y 22 40 i S A 43 A i B A 0 Oy R S
H R H IR AL
 T? 2483
n
[EETERE SRR
MOFEJ5 F SSp = 2 Y2 — C = 702035 — 685032 =
17003,

=685032, Hif, T FERTA
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ABIFEF I fSs, == :
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685032=28506 ,H:H K, E/R A FNEF —Fr 2z
Foka Fm A R IKFEEZ REL [F BT 15SS, =
8 175,SS. = 273, % 22 ¥ Jy fil SS, = SS; — SS, —
553755(72499

— C = 693538 —
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x4 OHENWE

Table 4 Anova table

R IR

Source I SS AMEE Al 7 MS F
A 8 506 2 4 253.0 173.60
B 8 175 2 4 087.5 166.80
C 273 2 136.5 5.57
w2 Error 49 2 24.5
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P 3 A BT B A SE RAH EL 2 RAE — 2, EOBT
AT R TR I AS T 5 B T A6 R Sk i
IR 10 mm . 35 U85 SR B 0 34 309 A

A

0.00 300.00 600.00 mm

150.00 450.00

17 754 ASCE S, H I SB RAEL FE4G TRk ) B ok
AT A R Sk i A 7 B AR BN 0.76 mm . 5E 4T
SRR,

0.00 300.00 _600.00 mm

150.00 450.00

5 EBMESLMERAE(A) MEEELZHHNERE(B)
Fig.5 The mesh of compressing head (A) and the force deformation of compression(B)
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A:—Br 3E B B First-order vibration of compressionram; B: — [ #& % &l Second-order vibration of compressionram; C: = B 4§ % &
Third-order vibration of compressionram; D: PR #z % 8] Fourth-order vibration of compressionram; E; 7. #& £ [& Fifth-order vibration of

compressionram; F: 7N PR & Sixth-order vibration of compressionram.
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Vibration of compression ram
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Fig.7 Physical picture of packing machine(A)
and packaged product (B)
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Design and test of compression device of silage straw

baler with high compression ratio

SHENG Kai'?*,ZHAO Xiang' ,ZHANG Yanlin' , WANG Xiuzhi'

1.College of Engineering s Huazhong Agricultural University sWuhan 430070,China ;
2.College o f Engineering Machinery , Hubei University of Technology .Wuhan 430068 ,China

Abstract

Silage technology can keep fresh fodder for a long time,reduce the loss of nutrients,and

is conducive to animal digestion and absorption. The traditional silage technology has disadvantages in-

cluding low compactness,low anaerobic degree of silage straw,insufficient ammoniation,easy to rot,in-

convenient to open and use,inconvenient to seal,inconvenient to transport and so on. Compared with tra-

ditional silage,compression packaging silage has better sealing property,less nutrient loss,less secondary
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fermentation and convenient transportation, which is conducive to promoting the development of silage
processing industry. In recent years, the application of compression packaging silage machinery has de-
veloped rapidly,but there are few studies on the control of the degree of compaction of raw materials.
Therefore, the relationship between the molding height and compression ratio of silage straw compres-
sion block,the holding time and the dry and wet state of straw were analyzed. In view of the shortcom-
ings of traditional silage method after crushing green or semi green corn straw,a kind of baler suitable
for high compression ratio of silage straw was designed. The compression molding experiments of 4,5
and 6 times compression ratio for the key component compression device of straw baler with high com-
pression ratio were carried out. The optimal compression ratio of 1 ¢ 6 was determined by orthogonal de-
sign and multi-level analysis. In order to improve the quality of packing forming rate,two hydraulic cyl-
inders were used to open and close the feeding movable cover plate. Two main hydraulic cylinders were
used to compress the pressure,one hydraulic cylinder was used to push out and the pressure maintaining
box was used to maintain the pressure to complete the compression and pressure maintaining forming.
According to the characteristics of a certain degree of expansion and rebound due to stress relaxation af-
ter compression,the test of design was conducted. The length,width and height of the pressure retaining
box is 600 mm,300 mm and 365 mm.,respectively. After verification,the compression device realizes the
internal effective working interval of 1 800 mm,600 mm,and 365 mm in length,width and height respec-
tively. It achieves a high compression ratio of 1 : 6,which greatly improves the anaerobic conditions,in-
creases the degree of ammoniation,and makes it easy to use.
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