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Decoating technology and process optimization of
blank HT250 based on remanufacturing

GUO Qi, LI Fangyi, YAO Shuaishuai, NIE Yanyan, JIA Xiujie, LI Jianfeng

(Key Laboratory of High Efficiency and Clean Mechanical Manufacture, Ministry of Education,
Mechanical Engineering School, Shandong University, Jinan 250061, China)

Abstract: HT250 surface coating was removed by high-pressure waterjet. The decoating rates under different traverse
speeds, cleaning pressures and target distances were studied by counting image pixels with Matlab. With the experiment
scheme designed by the software Design Expert, the experimental data were fitted and the response surface models were
built. The results show that the traverse speed of 1 mm/s, cleaning pressure of 15 MPa and the standoff distance of 208
mm are found to be the optimum. The decoating area along 80 mm of cleaning trajectory can reach 15.78 cm’.
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I=imread('D:\Figures to operate\Figure 1.tif'); /*

*/
i=rgb2gray(I); /* */
a=imbhist(i);
b=sum(a);
c=0;
d=0;
for c=1:1:255;
d=d+a(c);
end; /* */
d=d/b; /* */
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1
2 Table 1 Factors and levels
v/ p/ L/
2.1 (mm-s ™) MPa mm
—1( ) 1 11 150
0( ) 2 13 200
200 mm I( ) 3 15 250
! 13 MPa 200 mm 2 Box-Behnken
2 mm/s Table 2 Experiment scheme of Box-Behnken
v/ p/ L/
(mm-s™") MPa mm R
1 1 11 200 0.1455
2 3 11 200 0.1270
3 1 15 200 0.160 8
4 3 15 200 0.1374
5 1 13 150 0.147 1
6 3 13 150 0.124 1
7 1 13 250 0.149 5
8 3 13 250 0.1292
9 2 11 150 0.136 0
(b) 10 2 15 150 0.1452
11 2 11 250 0.140 5
12 2 15 250 0.147 1
13 2 13 200 0.1492
14 2 13 200 0.1470
15 2 13 200 0.1477
16 2 13 200 0.148 5
17 2 13 200 0.148 1
(a) (b) Photoshop 2.22
1 (Quadratic)
Fig. 1 Workpiece after cleaning process
3
2.2 3 P=0.05 R P=0.01
221 R P 0.05 R
( 2 mm/s P
13 MPa 200 mm ) P 0.05
BOX-Behnken (] R R v P
Design Expert 3 3
(12] 1 17 vw v pL P’
12 P 0.0558 0.076 0
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3 Box-Behnken
Table 3 ANOVA table of Box-Behnken regression equation

F P
1.411><107° 9 1.568><107* 71.34 0.000 1
v 9.074>=<107* 1 9.074><107* 412.78 0.000 1
p 2.153%<107* 1 2.153><107* 97.93 0.000 1
L 2.415%<107° 1 2415107 10.99 0.0129
vp 6.003><107° 1 6.003><107¢ 2.73 0.142 4
vL 1.823%<10°° 1 1.823%<10°° 0.83 03928
pL 1.690><10° 1 1.690><10° 0.77 0.409 7
v 1.084><10"* 1 1.084><10"* 49.33 0.000 2
p? 5.158><107" 1 5.158><107" 0.23 0.642 9
L? 1.297><107* 1 1.297><10"* 59.00 0.000 1
1.539><107° 7 2.198><10°°
1.265=<107° 3 4216><10°° 6.15 0.055 8
2.740>=<107° 4 6.850><1077

R=0.019 115+9.723 68><10v+2.593 7510 *p+
0.256 9><107°L—5.093 42><10°v*—2.227 37> 10 °L?

1 mm/s
15 MPa 208 mm
0.158 8 5
0.156 8 0.157 2 0.157 8 0.158 1
0.159 3 0.1578 0.63% 2 v P
Fig. 2 Effect of traverse speed v and pressure p on decoating
rate R
223
v pv L p L ‘ ‘
24 2 T Ty
A7+ — 1 \
4 (v p P ) 3
208 mm 4

Fig. 3 Effect of traverse speed v and standoff distance L on

decoating rate R
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Fig. 4 Effect of pressure p and standoff distance L on

decoating rate R
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