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Research on Coupling Bionics Surface Texture for Tillage Component
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Abstract; Tillage component wear is a serious concern in agricultural regions. There is a contradiction
between the improved hardness of tillage component and weakened mechanical strength. In order to solve
this problem, the paper introduced a structure and material coupling bionics surface texture that was
acquired by structuring the bionics surface texture and controlling the processing of the cast. The test
results showed that the single bionics surface texture or setting small chill did not produce the white iron
structure, and via combining the two methods, the white iron structure was appeared. The analysis results
indicated that bionics surface texture can limit the melting flow and setting small chill can enhance the
part undercooling degree, realizing the design method of the coupling bionics surface texture. The micro
hardness test results showed that coupling bionics surface texture has higher micro hardness and the
average value was improved by 35. 71% compared with the core matrix. The scratch test results showed
that when forming the same width of scratches, it needed 1. 16 times load for the core matrix. The
wettability test results showed that the average contact angle of the coupling bionics surface texture was
high, and the values were increased by 14.91% compared with the core matrix. The coupling bionics
surface texture can be used to design the tillage component that possesses high wear resistance, high
mechanical strength and low soil adhesion.
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Fig.1 Claw of mole rat
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Fig.2  Structure/material coupling bionics surface structure



132 1 R A= S 4

2016 4

L2 {BEmeH &

SRTSESE ) A —RETC O R 0 AR 2 T 454
AOPERE R ), Beit 1 0 Fe ik B, I B0 A BT
x 1R,

®1 MiREHERER
Tab.1 Sample type of contrast test

' {5 A= F 25 H Bk
Tl H ToisE
i) f BE
T3 7 ToleE
T4 T W
T0

TE G5 TO iR iR AR i

IR P L 5 3 RS , AR o0 e Tl A
FEHR QT450 — 10 BREBFFRRIB T, N 1 $ R B
HAG BRI , 5 ROk R REBR B0 5 2 iy 2. 5% $e i
3. 1% BRALH R HBES 4, R 2 R, R
PRGN AT R o RO BB ), ZE B 1 TP
FEO A F T A R BT, W 2 B, B AR R O
5 mm , FHEBIEIE B 2 8 mm, (YiE & B H g 4 mm, H.
TERAY 2a.2b 2¢ 3a . 3b 3¢ 40 By B0 Hh ik V8 B
(4R F) 8 RSF 8 120 mm x 10 mm X 5 mm, [& 3
P 7 SR ) B i R R

K2 MEXKEBEHULERSSE

Tab.2 Chemical composition content of bionics
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1.3 A HERRIALIE

S5R/ R RG A U7 A A S5 A i iR
R LT R ARBIBOLFEFF 15 3 5 Fh BT R
d s TL AR (I AR R TR Z548)) (T2 FE 5 (A A 3R
TZS A A B ) (T3 FE S (IE# 3R 1) (T4 A &
(BB V) A TO AR G o X supfle
WEEE H't , FAT N 4% WIRS TR PR HE1T 65 1k
il B G A AR i o R TIAEIE] ZEISS /4 w] Ste REO
Discovery V12 WF584¢ 4> A S AN .55 WA 70 b 42

FRAE: ot ) S R A5 o R T 4 PO o o B
(HXD — 1000 1) 0 55 4 AHAE 5t 2% R A7 1Y) S Al A 2
INERIE ) 4.9 N, JE S RFRIFE] 20 s, SR AAGK IR
4% ( Triboindenter Plus %!, HYSITRON A &), H) ik
1707 2 P e il 5. >R ] 48 [E Dataphysics 2% ]
OCA20 FUAR AT G 7 H i A1 000 24500 B A ot 2 THI 1Y)
IKIEIRNERE -

2 HREHH

2.1 RMARLEN
K4 S 5 Rl it dh (10 R 2L &l 4a ke
it TO CGERAEAR) ) B M2 2, W] U R R 2 41
SRR AT LA R W R ERSB R A E
BURFAE ; B 4b Sl T1 (U0 R 3R 254 ) 1Y S 6ok
A, W BB RO SLRITIEIEG ; 18] 4c HkERL T4
(IUBEE ) B RS, nT LA H A A R B
PR IAEG A T — 58 BIFE A, AT ST AR A1
SRIAL , LUSCA B B ARR B B AL AT 1 5 ] 4d DR
an T3 (IR 00 1Y AL, /] LR B 40 5
BRAL LA T, SRR S TO SR AR B, JE AR 2
EREBPFERIEASTE UL ; 1] 4e W RESR T2 (A (T4 3R
A RIS BV B0 ) B R A 4L, T LI A 3
BRI SERRAL Y AR SR AE eI ) D221

le)

B4 FERh RO S

Fig.4 Microstructure of sample
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Fig.5 Schematic diagram of heat conduction
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Fig.6  Changing curves of micro hardness of sample
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Fig.7 Tendency of loading in scratch process
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