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Design and Test of Longitudinal Axial Flexible Hammer-claw Corn Thresher
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Abstract. In order to solve the problems of serious grain breakage and high unstripping rate in the direct
harvest of corn in double-cropping area, a longitudinal axial flexible hammer-claw corn threshing device
was designed. The threshing device adopted the longitudinal axial flow threshing drum, and the threshing
hammer-claw was installed on the threshing drum. Different types of threshing hammer-claw can be
replaced in the front and back sections of threshing, and the threshing hammer-claw can be flexibly
connected with the threshing drum to reduce the grain crushing rate and realize the flexible and low-
damage threshing of corn. The threshing concave plate adopted a segmented combination type, which was
convenient for the adjustment of the threshing section and the separation section. The concave plate
cylindrical steel was designed with a semi-spherical protrusion to increase the rubbing force and improve
the removed rate. The feeding amount and drum rotational speed, threshing hammer-claw type were taken
as test factors, the orthogonal experiment under different moisture contents was confirmed, roller speed
and the best parameter combination of threshing hammer-claw results showed that under the condition of
moisture content of 25. 12% , the best parameter combination for the drum rotating speed was 500 r/min,
feeding amount was 8 kg/s, the take-off section was a flat head threshing hammer, and the flat and strong
release sections were round head threshing hammer-claw, the grain crushing rate was 3.73% ,
unstripping rate was 0. 69% . Under the condition of water content of 32.83% , the optimal parameter

combination was the drum speed of 450 r/min, the feeding amount of 8 kg/s, the take-off section, the
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flat and strong release sections were all round head threshing hammer-claws, and the grain crushing rate

and unstripping rate were 4. 36% and 0. 70% , respectively.

Key words: corn threshing device; longitudinal axial flow; flexibility; threshing claw
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Fig. 1 Schematic of overall structure of longitudinal axial
flow flexible hammer-type corn threshing device
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Fig.2 Structure diagram of threshing roller
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Fig.3 Install structure of flexible hammer
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Fig.5 Stress analysis of flexible hammer

il 3 IR R, KRB e AR P, 2 B
YRR 77 2 — % 9 5 I, 2t Bk L A A R R ORES
W SR O, AR SCRR [23 - 24 1, &0 72 U5 i 72
HORPRL BT B B, 0 K A Y 287 /N T 610 N
AR LAB 1k R R W 2T HLBE 8 A A T IRL, BT AR
RETCPERT TR A9 F A B 610 N

RBEAE S JBiRL T il i, A F, 07 18] B % )
Ty

F, =Gcosy + F,cos(90° +y - B) (3)
A 6—HJ),N
m X (3) 5
_F, - Geosy
e =nte =) )

2.2.3 RS0

P 6 Jhy 2 Wi b e 32 ) D B AL B A
AR, BRI TR SRR A fih 250 O, eI oK
SRR TR A 0 F, 5 1 S e e v oo O BE B O
b, W BC L BRI GGHLRE T, = F b, , 2 R R X R T
WIVE T3 F R TFRFRIBE T it/ 2R W 2 T i
HF A A IE AL, LI 2 fifk e TR T K 2R B A W1 o
o MG BT BOR, b, 25 mm, ARESCRR[ 23 -
247,34 ng{l 24 N i, T, 600 N-mm , B[ ] % 2 5 f



¥ 2

b S PRI S A S R A i 5 iR 113

AW R HLAT T IR B 2 A

& 6 i N3z J i 8 AR AL R &
Fig.6 Schematic of position change of hammer-claw
R BT SR, R IR 5% A o, = 15° 118
VR 1 B 2 1 7 1) R TG A <22 28 1) 7 AR L B
A7, PR i IO U RE [ 5 #1528 5 3t 6 000 15 1 25 1Y
R @, =27°, AT DUH 550 M 41 35 00 A e
BN N

ED'¢p,
N=——""2_ 5
3670D,T, (3)
T
o T, =% (6)
(25

K E——ofPh B, 25 0k R ik 2 A 22, B
1.97 x10° MPa
D— N 22 AR ik R B2 7 4.0 mm
Tz'*ﬂ%ﬂaiég*ﬂiﬁ,l\l-mm
D, —H &4, mm
I D, = PD (P Jy4H 3 Jie L8 1) , AR 4 AL b 2 i T
JEWESE e — IR 8. 5, i L AT A N =10,
2.3 SERAEKRAMIR
(4] Al A B br 2R 4 1) T A RS A, TS B R TR
AT 58 B K SRR 4 IR LA S R AR S ORI Y 4y
B UAE B 7 s o e BRI AR v, SRR AR B
R Al T it e 1 110 Tl 8 AT A R R e 1) A
Z— B AE Y A 101 78 2 OF H B R K A i B 8 M AR
SETR A EM AR 2 AR 1 23 B 0 AL R S B, i
A KEPARF T Y0 T i . BEx HaT A 8
TR XTI (% 8 A A A7 AR 19 1) &L, et 1 Jr B
A 2L M A, SR R T A B9 190 A o [ AT B A1 42 R
10 mm , A7 EG 5 B0 M A% = IRk 7 T30 A 4 1 Al
R S L N iR G I N1 A e O Ly S |
FE B 2 [] 1) Al 48 0 B, DA R AIG 0 K ORF R 14
e S R Rl 713 O = R A 2 R T o e
(i) £ TR B 384 K, 3 foff 75 VR 5 ) BB 8 LA 7% T, ok A
T 8 M A A e BHL 2 [ 0, 7 R B, IR AT B9 AT 1
(T A S R Y e el ARG - 1w o K T A N

T K SRR A 1 T B R AR IR T R ORERE B I B R
LR T 0y B s e 2R A I A AR X IR X, DRI e 7 S M
B ity [ AL H9 b i a2 Bk A TR, L3S i ok
T JTC L 1 R 4 ), DT B 4 3t 56 S0 A I KL 5 7
B, I FE A9 K OF 22 e, TR SR 0 R R B
Jai B KRI85 A K R R
BTG 5 OR R R A fk T B 6 A5 R R ) B OR A
BRI BE T 5 76 5 B¢ BE, 158 A 4 K SF 22 3¢, 39 fm [
B A 2 e R, T OK R R 20 R M B A B B
Ja 4 IER Iy 1) TR AF LB T, 5 A 1 T K R AL
LI 1) T 42 3 80K, ok 39 1 A 9 2 2
PE— 22T 5 3 KRR R 45 i i Bl fE
B0, B B AR 1 KRR A ARG o R I A 1 AL 4 B
BT HGE 6 B i 2 BRI YR DL R FE T
55 MR =2 ] A PR 458 0, R R M v 9 6 OK R BE kAT
S ) Jd AL, B T 1 i M 4 56

140

640 670 700
2010
2150

B 7 4 Bral sUBORE M AR 45 #4 7R 728 4

Fig.7 Schematic of sectional combined threshing

concave plate structure
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Tab.1 Parameters of corn ear
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Tab.2 Factors and levels of experiment
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(9)
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Tab.3 Results of orthogonal test and range analysis

as water content was 25.12%

SES

K Y, /% Y,/ %
A B C
1 1 1 1 4.32 0.89
2 1 2 2 4. 06 1.07
3 1 3 3 4.43 1.84
4 2 1 2 3.84 1.03
5 2 2 3 3.76 0.71
6 2 3 1 4.35 1.53
7 3 1 3 4.52 0.96
8 3 2 1 4.71 0. 80
9 3 3 2 4.08 0.93
k, 12. 81 12. 68 13.38
k, 11.95 12.53 11.98
ky 13.31 12. 86 12.71
Y, R 1.36 0.33 1.40
B K 4, B, G,
/NS C,A;B,
ky 3.80 2.88 3.22
k, 3.27 2.58 3.03
ks 2.69 4.30 3.35
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Tab.4 Results of orthogonal test and range analysis as

water content was 32. 83 %

K A% Y, /% Y,/ %
A B c
1 1 1 1 6. 89 1.27
2 1 2 2 6.14 1.13
3 1 3 3 5.83 1.56
4 2 1 2 5.48 1.19
5 2 2 3 4.36 0.70
6 2 3 1 6. 08 1.16
7 3 1 3 5.64 0.93
8 3 2 1 7.38 1.03
9 3 3 2 7.16 .12
k, 18. 86 18.01 20.35
ky 15.92 17. 88 18.78
ky 20. 18 19.07 15.83
Y, R 4.26 1.19 4.52
BARAKF 4 B, G
j;(i’\li]%: C3AZBZ
ky 3.96 3.39 3.46
ky 3.05 2.86 3.44
ky 3.08 3.84 3.19
Y, R 0.91 0.98 0.27
BALK A, B, G
3‘3&_’\% RZ/‘ZCS

RS BKREL.1L2%FEFH

Tab.5 Variance analysis result as water content

was 25.12%
e an FEE PR BHE F N
A 0.315 2 2.239 «
B 0.018 2 0. 129
Y c 0.163 2 2.320 o
e 0. 141 2
A 0. 205 2 0.779 *
B 0. 563 2 2.135 o
Y2 c 0.039 2 0. 148
e 0. 264 2

T = o F 7R PR R XTI B0, + FOR B R X5 A
G

R6 BFKEINRFESH

Tab.6 Variance analysis result as water content

was 32. 83 %
EiEap FEE CFHEM Bl F W
A 3.170 2 26. 672 «
B 0.284 2 2.390
Y c 3.511 2 29.536 o
W 0.119 2
A 0.178 2 1.988 o
B 0. 160 2 1.790 *
Y2 c 0.015 2 0.168
R 0. 090 2
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o5 5 W 22 R JT 22 0 R, AE S K RN
25. 12 % I}, SR 50 R T FAT A HF AL 10 T8 30 R R M 4 6
MtEd &N A, B, C, 1 A B, C,, BIEIR A&
8 kg/s, 2 Jid BOBLRL R T i Sk, ~F L 58 56BN [ 3k
TR A 56 38 0 5 o 450 1/min A1 500 v/min i, H AL
BHC IR R ORIt v 2T AR Rl AE RO O LN o
IK Ay 32.83% , M B RE R faT A RFORE 1 5 A8 R
J e R i 2L A g AL B, C, B ARl 8 kg/s, B
A ERL VR f] b A R B T Ry [ Sk, VR a7 B 8
450 v/min I, HORF LA AR 38 1A M #5258 AT A4 1 72
BALHI T

Xof TR BT e R AT 23 A TR 2 VR AT A R e
UL TGP ) £ T 5 i, 4 ol A i T K R B
22 [F) P T 43 K8, 1 O e TG 55 s O SR B 22 [ ) Al
J7, BB BRI v %6 o Fy T 5 K BRI
RLAA 5y R, TR I AE 5 7K 80 25, 12% I, B £ A,
Ve B ALK AE 5 KR 32, 83% I, e % A, 1
ALK

Xt I S AT 23 BT Al A IR R BRI IR R
7 55 Jd L M1 A 18] B A 1) R AR A 2, S B0 0 1 oK
RBE 2 A B TCRY 8 T HE AR, IR e JTC 9 353 A REAR
U Mo A HE G2 b A T, S BORERE R I, i 22 1) SR RO
FRA S BUBORLEE A BE 78 70 5 5K R BESE AT 12 fik
28 ARG AR TG ) IS0 A 5 JBZ v R B e . (ELIR A
BN R M 2 32 B RS TURY 22 0 e TR R
T A I . R 34 WAL, PR CRE X TR
LA T8 3 0 A I v 3 ) e (S 7K B, BIVIR & Oy
8 kg/s,

R B K € BV 7 5 32 5 B D i =k e
JIC, 32 B S8 IR IR AIE B8 7 Rl , BE 5 PR 3t K
REGE v S H T U 5 KR AR, i Sk B TOR 5 KR L
1 458 T 52/ 0 , T L RE 608 5 R B0 AR R 4% A A —
LA T B P, 1 B B A 8 3 B O [68] S e TG, 605 N
Pete KRR, BB I e L b o3 A1 A3 1R 3 A0 R M
R B KR 32, 83 % [N i Sk e JTOXT R L Y T8
IR 338, PRI Bk VR £ 4 v S (881 Sk T, BRIV R T8
ALK €y

i LA B, TR R RS K RO 25, 12%
W, W E A B, C, 0 iZ AR F B IL S A &,
I RFRL B R O 3. 73% , RIBLH A 0. 69% 5 1E T
KRBEF KRy 32.83% I, i %€ A, B, C; %l hr
RE B SBALG , MR R RE %O 4.36% ,
AR 0.70% .
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(1) B X5 SUA HF L W3R KL 25 A W Sk L 55
TK 5 R ISR WA 7™ T ) A, R T T O\ B O R M R
IR K R 2 B K 50 &, I % ORE R G0 1 32 22 4%
A R G S FR AR AT TSR

(2)BIF T 3k 2 18 Sk IR Sk 3 FRAS [ e R
8 22 P JBRL R T, I 64T TR B T AN Ak
FTIMRAEA G TKEN 25 12% B, V& 14 5% 8
k1500 r/min , BEA B R 8 kg/s i b 4R Ty i Sk R JTC
5515 K R VA A I B FFRE B B3 26 Ry 3. 73% , AR T
38R 0. 69% 15 5 KRy 32. 83% I, TR f % 14 Ky
450 r/min, A5l 8 kg/s, i A Al TCA [ 3k #2 TG,
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