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Quantitative Evaluation of Wear Failure Part’ s Remanufacturability for
Laser Additive Remanufacturing Based on Neural Network
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Abstract: Aiming at the shortcomings of high subjectivity and low efficiency of the existing laser additive remanufacturing
evaluation methods, a neural network quantitative evaluation method for additive remanufacturability of wear failure retired parts
driven by failure data is proposed. According to the relationship between the difficulty of laser additive remanufacturing repair and
failure modes, the feasibility of repair path planning, motion trajectory planning, laser cladding parameter selection, remanufacturing
time and remanufacturing economy are taken as the evaluation indexes, and the remanufacturability hierarchical evaluation model of
wear failure retired parts for laser additive remanufacturing is constructed. Moreover, the repair path planning of the failure area of
retired parts, repair equipment trajectory simulation and collision detection are used to quantify the feasibility index of repair path and
motion trajectory, and the quantitative formulas of remanufacturing time and economic index are defined. Furthermore, in order to
realize the rapid evaluation of laser additive remanufacturability for the same type parts, taking several similar parts as the objects, the

sample space is constructed through the above quantitative evaluation method, and the remanufacturability neural network
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quantitative evaluation model is obtained based on neural network training. Finally, the proposed method is verified by taking a coal

crusher end disk as an example, and the results show that the feasibility and effectiveness of this method. According to the mapping

relationship between failure data and remanufacturing of retired parts, the rapid quantitative evaluation of additive remanufacturing of

worn-out parts is realized, which provides technical support for its engineering application.

Keywords: laser additive remanufacturing; quantification; trajectory planning; route planning; neural network
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Fig. 1 Laser additive remanufacturability hierarchical quantitative evaluation model
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(a) Retired end disk physical

(b) New end plate model

(c) Retired end disk model
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Fig. 4 End disk chart of coal crusher
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Fig. 5 End disk failure area model
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Fig. 6 External outline of end disk failure area
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Fig. 7 Single-layer filling chart
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Fig. 8 Mechanical arm laser cladding machine repair model chart
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Table 2 End disk failure area information table

HEREAT 3 T A

I:jrtte‘;ct: 7 oll‘l(t)::lrgsi)r(tl‘eslcoef/ o?lltlg? sz:fl':(:(;f/ Wei‘?ht / Voil;rlne /
mm mm mm
0.25 199.75 199.5 3336 42.5
0.50 199.50 199.0 6651 84.7
0.75 199.25 198.5 9 946 126.7
1.00 199.00 198.0 13220 168.4
1.25 198.75 197.5 16 474 209.9
1.50 198.50 197.0 19 708 251.0
1.75 198.25 196.5 22922 292.0
2.00 198.00 196.0 26 116 332.7
2.25 197.75 195.5 29 289 373.1
2.50 197.50 195.0 32443 413.3
2.75 197.25 194.5 35576 4532
3.00 197.00 194.0 38 689 492.9
3.25 196.75 193.5 41783 532.3
3.50 196.50 193.0 44 857 571.4
3.75 196.25 192.5 47911 610.3
4.00 196.00 192.0 50945 649.0
4.25 195.50 191.5 53959 687.4
4.50 195.50 191.0 56 954 725.6
4.75 195.25 190.5 59929 763.4
5.00 195.00 190.0 62 884 801.1
5.25 194.75 189.5 65 820 838.5
5.50 194.50 189.0 68 737 875.6
5.75 194.25 188.5 71634 912.5
6.00 194.00 188.0 74 511 949.2
6.25 193.75 187.5 77370 985.6
6.50 193.50 187.0 80208 1021.8
6.75 193.25 186.5 83028 1057.7
7.00 193.00 186.0 85828 1093.4
7.25 192.75 185.5 88 610 1128.8
7.50 192.50 185.0 91372 1164.0
7.75 192.25 184.5 94 115 1198.9
8.00 192.00 184.0 96 839 1233.6
8.25 191.75 183.5 99 544 1268.1
8.50 191.50 183.0 102 230 13023
8.75 191.25 182.5 104 897 1336.3
9.00 191.00 182.0 107 545 1370.0
9.25 190.75 181.5 110 175 1403.5
9.50 190.50 181.0 112 786 1436.8
9.75 190.25 180.5 115378 1470.0
10.00 190.00 180.0 117 951 1502.6
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Table 3 End disk failure area information table

Addiive  Effective 2% 4
Path point  remanufacturing repair mat-enal Remgnufacturmg
time / s time/ s price/ price/ Yuan
Yuan

4180 5642 2350 14 99
4560 7908 4683 29 147
23014 12 143 7 005 43 225
31165 13 418 9311 57 258
34956 18 684 11 605 71 351
41996 21123 13 878 85 402
47202 25032 16 145 99 474
55787 27618 18 395 112 527
63 557 28 075 20 629 126 547
46 119 29212 22851 140 578
71 586 31924 25058 153 632
79 686 35570 27253 166 700
95617 38167 29431 180 752
123 617 42287 31593 193 827
131 689 44 876 33744 206 879
142 435 47773 35883 219 936
159 321 49 654 38 006 232 977
160 175 51593 40 119 245 1019
170 658 54221 42209 258 1071
180019 57920 44293 270 1139
187 031 59 588 46 361 283 1177
198 641 62 858 48 412 296 1238
209 581 62 495 50452 308 1246
220177 67 057 52481 320 1326
216 531 69 902 54 494 333 1381
219 605 72 350 56 495 345 1430
214201 76 188 58480 357 1500
218 079 77 612 60 454 369 1533
218963 79 630 62412 381 1576
218 617 81223 64 358 393 1611
219 640 84 323 66 287 405 1670
218 867 86362 68 206 417 1712
218918 89208 70 113 428 1766
219 090 91396 72 004 440 1811
219 004 92 075 73 884 451 1832
219 161 94 874 75748 463 1 886
218951 96 954 77 600 474 1928
218797 99 783 79 441 485 1982
218910 102 652 81277 496 2036
218 947 104 675 83079 507 2077
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HARHUE, AU RS PR, 55 T P
TS IR B X S R (R R OC R, B R X ek
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1 R NS VG, RIEER &, R
A AT P 3k B R R 2R R DX T 1 G R

TR o A IR A X o B O N R Ok R AU
Jl e, Wil 9 o,
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Fig. 9 Remanufacturing time curve of retired end disks
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Fig. 10 Remanufacturing the economic curve
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