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Table 1 Mechanical properties of abrasive and workpiece

JIFERE B TAF

/(g - em™) 3.96 2.7

L /GPa 370 70
MER/(W-m' - K") 29.3 217.7

AL 0.22 0.3
Bk R %/ (10° - K 8.6 23.2
e /(T - kg - K 600 880

% 2 Johnson—Cook Z<Hg#EEI %5

Table 2 Johnson—Cook constitutive model

parameters
2R i
a/MPa 167
b/MPa 596
c 0.016
M 0.86
N 0.55
T./K 30
T./K 893
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Fig.4 Simulation diagram of multi-abrasive

grinding process
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Table 4 Design of grinding factors level

HEAKF | BEWEIIAN | S4B/ (mm - s )

1 10 7
2 15 13
3 20 20
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Table S Orthogonal experimental results

THEWHC/ (r-min') | BEMREED
10000 P80
9000 P120
8000 P180
c D ELBRRE /um
1 1 8.5
2 2 6.2
3 3 3.5.
2 3 9.1
3 1 7.4
1 2 6.8
3 2 11.6
1 3 10.9
2 1 8.4
8.7 8.1 —
7.9 8.2 —
7.5 7.8 —
12 0.4 =

xo6 EMREFESM

SEST ez Y B
1 1 1
2 1 2
3 1 3
4 2 1
5 2 2
6 2 3
7 3 1
8 3 2
9 3 3
BfH 1 6.1 9.7
{2 7.8 8.2
¥H 3 103 6.3
e 2% 4.2 3.4
Table 6
H % 25775 1 H H
A 26.8 2
B 17.4 2
c 23 2
D 0.3 2

Variance analysis of grinding depth

F i F it FHE M
3.8 3.46 2
1.75 3.46 —
0.2 3.46 —
0.02 3.46 —
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Table 7 Aluminum clad thickness before and after grinding pm

HUkE R BRI L LBRGE
1 66.4 53.6 12.8
2 70.2 56.8 13.4
3 69.6 55.1 14.5
4 71.8 57.7 14.1
5 67.7 54.5 13.2
6 69.1 55.4 13.7
SEHAME 69.1 55.5 —
T2z 3.00 1.89 =
W2z 5.4 4.1 —

10 B4REHITE

Fig.10 Aluminum clad grinding process

B 11 EETasEE
Fig.11 Thickness of aluminum clad before
grinding

12 EMEE5REE

Fig.12 Thickness of aluminum clad after

grinding
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Table 8 Average change value of

removal depth um
1 13.5
2 13.6
3 13.4
4 13.6
5 13.2
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Experiment on Micro-Removal for Aluminum Clad of Aircraft Skin by

Robotic Grinding

TIAN Fengj ie', CHE Changlinl, LI Xiaohui', LI Lun’
(1. Shenyang Ligong University, Shenyang 110159, China;

2. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China)

[ABSTRACT]

In order to achieve good micro-removal grinding for aluminum clad of civil aircraft skin and solve the

problems of low efficiency and quality with traditional manual grinding, the process of robotic grinding for aluminum clad

was studied. According to Preston removal theory, the removal model of aluminum clad was established to analyze the

influence of process parameters on the micro-removal of aluminum clad during grinding process. ABAQUS software was

used to simulate the grinding process and the effects of grinding pressure, feed speed, abrasive grain and grinding speed on

the removal depth were analyzed. A self-built robot grinding platform was used to design single factor experiments to verify

the reliability of the model. The optimized process parameters were determined by orthogonal experiment to realize the

control of micro-removal of aluminum clad. The results show that grinding pressure has a more influence on the removal

depth, while abrasive particle size has a less effect on the removal depth. By controlling the grinding process parameters,

the material can be uniformly removed at micron level and good surface quality can be obtained.

Keywords: Robotic grinding; Aluminum clad; Micro-removal; Process parameters; Orthogonal experiment
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