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Design and Experiment of Low Trash Snapping Knife Rolls for Corn

Cui Tao Li Kehong Qu Zhe Han Dandan Yang Li Zhang Dongxing
(College of Engineering, China Agricultural University, Beijing 100083, China )

Abstract; Snapping mechanism with four knife rolls and stripper plates has the advantages of smaller
kernel damage, faster capacities and higher ground speeds compared with spial-ribbed snapping rolls, but
knife rolls are more aggressive, which can lead to more stalk breakage and more trash in the load. In
order to solve this problem, a new type of fluted rolls was designed through the analysis of causes of stalk
breakage. Four additional rolls of L. shape were installed between each knife roll, which provided a
straight pull-down of stalks. Theoretical analysis and computer simulation were made to determine
structure parameters, and then an experimental prototype was made to test its performance. The
experiment was carried out in existed snapping apparatus test bench, and three snapping mechanisms
were chosen to do this comparison, which were traditional four blades snapping rolls and fixed snapping
plate, four blade pull stalk rolls and clearance adjustable snapping plate and the new snapping rolls and
clearance adjustable snapping plate. The ratio of trash in load was measured. Experiments results were
analyzed by carrying out variance and significance analysis of effects assessed. Different snapping
mechanisms had no significant effects on ratio of trash in load with confidence of 0.95, but different
snapping knife rolls had significant effects on ratio of trash in load. The ratio of trash in load was reduced
from 3.3% to 1. 45% with combination of clearance adjustable snapping plate and new snapping knife
rolls compared with traditional four blade snapping rolls and fixed snapping plate, wherein the

contribution ratio of adjustable snapping plate and new blade rolls were 67.0% and 33.0% ,
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respectively. The ratio of trash in load was the least with new snapping knife rolls and clearance

adjustable snapping plate, which was 1. 45% , and it met the requirement of national standard regulations

and achieved the design purpose.
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Fig.1 Structure of traditional four blades snapping rolls
LAUZR 2. 488 3. hiZETT v 4. PikiRdl 5. fiZET) A
SE B

FERM T IR X ZEFF R VI 5 i SCEEFT W, 24
T2 TI R S BT 2 AT I, 25 B 1 USRS
SN

BEXEX A O, XF 4 T 7 S0P 25408 AR e it
From i, SR SR ZEFFIAFRE I 1007 o ERIE S
JI R AP, BRI SR 2 A~ TT R b A5 50, 71 A T
ST A AT BBl TR G T LR
PR, PRI TG X A B R T 1) 14 AR AR 2R 4T 20 A B
LA R X T R iz ST RN

x, =50 +rcos(mw-0) (1)
K v, —— R PR T R TR A JE— I 20 X il
élé*/f\‘smm

A R I e A WSS I 5 BLA LAY
{H,r =48.375 mm
O——A SR XS T A hL 2R 5 L s i AR
. (°)
DA 1 s RS 0 GRS, 72 174 JHI N 6 78
[ 150. 29°,240. 29° | [X [a] N A& 284K o
B g X By e piz s 5 #E N

r

x5 =50 +rcos(0—%) (2)
A xR T AT B — i 21/ X
i’%%&ﬁ’mm

£ Matlab w15t L AE 174 J5 9] 9 19 32 2 3
B A 2 R

M 2 Rl Y B S AR A ERe A R A7
ST BITL 25 R 12 W A ZERT 18 6 = 180° /5 A7 I
DIABES R B A KA RUITTE T ] R i i 15 25



224 /B | R/ =2

2016 4

150 s

- i'
100 b-i

(i % /mm

A

()
26 28 30 32 34 36 38 40 42
1 B fead

K2 4722 A-A' 5 B~ B fifiifs 1/4
JEI Y32 Bl il
Fig.2 Movements of point A—A’, B—B’ in 1/4

period for four blades snapping rolls
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LB 2 fffM 3. fu2200 v 4. BIZEEREN S, BiZETT b I
LR 6. LAY
TE:CC L7 BB TR 0 9 A s RS T4 R 2558 [l e vpota 1
AABLAT, (°) sy € AR TA B2 B IRl i O AR AL/ 5 A 1
AR T AR 2R I th O R AL 2 22, () o
TR A LT B R B BT SR X
PEATRERL AT o B L7 B B B TR O C, 6 L 1Y
H—PZER LR O
C 13 X 75 10 438 3 75 R 2351 A
%, =50 —Rcos(m-(0-a)) (3)
C RURXE T A5 7 25 40 [0 5% v 1 o] e

42 mm

Af R

a——C pFRE T A P 255 815 v i A A3
A5 A SR A PR R E A bt i
IR Z 22, (°)

[FIEF, 76 6 = 180° 2247 B, 1 F A — A YJ A ZEFF
IR, R T B R ZEFE R AT, C 5 €7 B R R /N
FEEFFEAR, A

X, <A (4)
L Ad—EFAUIFREL A =0.9
d——F K ZEFF AR, 38 20 X 52 B Ak A ) o
#33], mm

1E 0 =240°0F,C 5 ¢ WE B RN /N T 2257 B
12 X 2R I

H T A BB ZEFT BRI IEASEL, 76U H
P LI L 50 Ak B ORAFMRES AL B 58— 19 25 FF
B, BT B R ZEFF A A0E R 26 BT , o i v
XK, K42 R (25.9 £1.85) mm, i
R (20.4 £1.46) mm, fEE TR, AR
MR TEARAE N FORMEME EAR d, X B d B 20 mm, 2H
TAEPLZRARAE ZEA T R B P A 3, RIE T
Firasd AR 2R AT R AR, LA b Y R FE AR O R
554 TR 5% HARAHE R =48. 375 mm,,

HRAE DA b 25, B2 (3) L (4) BRAL A5 27. 95° <
a<32.06°, 43 HHL o =32°.30° 28°7F CATIA
B3R S 50 A7 g8, 0 8 57 B 3 i 3 A
ADAMS & 4 firR. 5l AA' BB .C.C’
6 T AR A, XA 2 (R E X il 1) 2 (] Y R
BIUEAT A B S R E IR S R 90 (°) /s, HEAT
BFR] R 1 s AORALL A5 2 Ok o P 2R R AE 174 JEIA AN
B TRl an e s prRt

(a) AT B (AL P (b) 25 TI 4 E AR
K4 ADAMS £ 54734
Fig.4  Analysis of ADAMS model
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Fig.5 Movements of point C&C' at different initial phase angles
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Fig.6  Kanife rolls for test
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Fig.7 Different modes of stem fracture
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Tab.2 Results of variance analysis
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Tab.3 Variance analysis results of different knife rolls
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