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Design and test research of flattening gap adjustment

device of mower conditioner

CHEN Kai, ZHAO Chun-hua, LUO Ya-lan, MA Shi-lun, BIAN Lu-ping, ZHOU Yang, LIU Jia-yuan
( College of Engineering, Gansu Agricultural University , Lanzhou 730070, China)

Abstract: A new gap adjusting device of mower conditioner was developed to solve the difficult problem adjusting

flattening gap during operation process. The feeding amount, upper and lower flattened roll gap and tension of spring

were selected as the major parameters for affecting the work performance and the high flattening ratio and less losses of

crushed grass as evaluating indicators. The test research and results were carried out the analysis by using the orthogonal

experimental method and membership degree weighted comprehensive evaluation method, has obtained the optimal combi-

nation for flattening grass: The feeding amount was 2.16 kg*s™", the upper and lower flattened roll gap was 3 mm, and

the tension of spring was 850 N. According to this optimal combination to carry out the test, the experimental results

showed that: The average flatiening rate was 94.7% , the average crushed grass loss rate was 2.18% which could be met

the operation demand of forage harvest.

Keywords: mower conditioner; gap adjustment; feeding amount; upper and lower flattened roll gap; tension of

spring; flattening ratio; crushed grass loss rate
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Fig.1 Schematic diagram of flattening gap adjusting
device of mower conditioner
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1. Transmission system; 2. Flattening rollers combination; 3. Gap adjusting

device
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Fig.2  Structure diagram of flattening gap adjusting
device for mower conditioner
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1. Behind regulating handle; 2. Behind adjusting screw; 3. Behind fixing nut;
4. Shaft sleeve; 5. Articulated shaft; 6. Vshaped floating frame; 7.The upper
roller; 8.Rack; 9.Sliding block; 10.Front adjusting screw; 11.Front fixing
nut; 12. Chute; 13. Front regulating handle; 14.Lock nut; 15. Reply spring;
16. The under roller
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Fig.3  Motion analysis of the gap adjusting device
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1. The under roller; 2.The upper roller; 3. The upper roller axis trajectory line
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Fig.4 Normal section graph of flattening roller combination
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Table 1 Levels of test factors

[K'Z& The factors

B: b FIEmBRBIE  C: B EHL

K g A

The The feeding The upper and lower The tension
mes™ ) AT ARME AR (1.296.2.16.2.808 kg+s '), levels  amount roll compressed gap of spring
(2) L FIERRIBB) e ) i =
B SO B B B - o
0 ~ 5 mm, 556 SCAR (12 7 PTIAR 1 FE AR Je /Il B \ 2 508 i s 1000
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Table 2 The test results
R RS SRR T i 5./ % PR AR % TSN
Test serial Parameter factors Flattening ratio Crushed grass loss rate The comprehensive
number A B c y S score
1 1 1 1 92.1 2.65 18.07
2 1 2 2 95.35 2.47 78.74
3 1 3 3 88.7 2.3 18.26
4 2 1 2 95.3 2.15 71.98
5 2 2 3 91.3 2.16 31.29
6 2 3 1 93.2 2.52 41.19
7 3 1 3 91.25 2.12 33.26
8 3 2 1 9.7 2.45 69.21
9 3 3 2 91.3 2.23 27.48
K, 115.07 123.31 128.47
K, 144. 46 179.24 178.20
K; 129.95 86.93 82.81
ky 38.357 41.103 42.823
ky 48.153 59.747 59.400
ks 43.317 28.971 27.603
R 9.79 30.770 31.797
Opliz‘;lji;ision A2 B, e
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Table 3 The verification test data sheet
A B C Y S
RS N g o i e
Test serial A/ (ks ) Lffliﬁiglrfl?a/nlm Eﬂ?}i%i‘%ﬁ/l\l Eﬁ /% wﬁifmﬁe%{ %
number The feeding amount e upper and lower e tension Fldtteplng Crushed grass
roll compressed gap of spring ratio loss rate
1 2.16 3 850 94.70 2.18
2 2.16 3 850 94.75 2.20
3 2.16 3 850 94.80 2.15
4 2.16 3 850 94.55 2.19
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