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Erosive wear resistance of Laudakin stoliczkana’s ternary

coupling and bionic experiments

Gao Feng, Huang He, Ren Lu-quan
(Key Laboratory for Terrain-Machine Bionics Engineering, Ministry of Education, Jilin University, Changchun
130022, China)

Abstract : Taking Landakin stoliczkana as the reference animal, ternary bionic coupling samples were designed
according to the orthogonal design of experiment involving the morphology, the surface structure, and the
material as test pactors. The samples were made on the substrate of the hard aluminum alloy LY12 or the
steeel 457 with wear-resistant coating. The erosive wear resistances of the samples were investigated by the
sand blast test using the Al;O; sand with partical size of 1000 um as the erodent. The results indicated that
the erosive wear resistance of the coupling sample with pitting structure is 18. 7% higher than that of the
sample without pits under the following test conditions: erosive time duration 180 s,sand impact angle 30°,
impact distance 200 mm, blast air pressure 0. 4 MPa. The optimal combination of the coupling sample
characteristic factors are: hard aluminium alloy L.Y12 as the substrate, the morphology of the non-smooth
units is the regularly distributed rotundity pit with diameter 3 mm and spacing 6 mm, the coating is AL, O; +
13% TiO, with thickness of 100 pum.
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Fig.1 The surface configuration and the skin

structure of Laudakin stoliczkana
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Fig. 2 bionics coupling tester design picture
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Table 1 Factor-level table of orthogonal test design

ES
KFEAWRRIERE BMEEA  CMBLEEE DR R
/pm /mm /mm
1 50 2 4 LY12
2 100 3 5 45% 4
3 150 4 6 LY12

2 iR g R

2.1 REHHHERER

A A BB E X LK 3 fras, LK
LYI2 5548 MRS MES FIREZNE
TR 0 TR o ok 8 61 1 i O T AR A R
BBE S (LY12 84 4 LA SR 100 0m) 1 6
JERKF] 54, 2% R FE S (457 B9 M BT B JE
150 pm) VR KF] 18, 7%, HAb ik FEh 52 30 1

SRR BE A o B, A X T ORI AR Sy L ik ke S,
AU BER R I T 44. 3%, ikkE S1.S,.S5.S, AYBE
BRI RETE 14. 8% ~25. 1% 2|,

20250
=200
5§ 150
100

50

0
S1 Sl S.\ S4 Sﬁ Sn S_T Sx Sn

ERGEA

B3 #ElEERExtL

Fig.3 Comparison of wear
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Table 2 Orthogonal test scheme and results analysis
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A/pm B/mm C/mm D /g
S 1(50) 1(2) 14 1 (LY12) 0.0241
Sz 1 (50) 2 (3) 2 (5) 2 (45% ) 0.0251
Ss 1 (50) 3 (4) 3(6) 3 (LY12) 0.0254
S 2 (1000 1(2) 2 (5) 3 (LY12) 0.0110
Ss 2 (100) 2 (3) 3(6) 1 (LY12)  0.0093
Ss 2 (100) 3 (4) 1(4) 2 (45% )  0.0293
S; 3(150) 1(2 3 (6) 2 (45% ) 0.0165
Sg 3(150) 2 (3 14 3 (LY12) 0.0152
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yin 0.0746 0.0516 0.0686  0.0567
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Fig. 4 The pictures of erosive wear-out samples
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