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The paint removal of fighter jets is just as important as the painting, because perfect paint removal ensures the quality of
the exterior painting on the aircraft. However, the current conditions for paint removal work of the ROKAF’s are poor. It is
identified that the painting process currently implemented by the ROKAF is not only exposed to harmful compounds such as
harmful dust and hexavalent chromium, but also consumes a lot of water. Thus, the introduction of advanced facility is considered.

This study compares the fighter jets painting removal process currently applied by the Korean Air Force with the improved
laser coating removal process of the US Air Force, and conducts an incremental analysis to perform economic analysis for the
introduction of advanced facility.

Four scenarios were envisioned on the premise of an increase in the number of fighters in the future, incremental analysis
shows that laser coating removal method is advantageous in all scenarios. In addition, it is recommended that paint removal
cycle keeps the current 12-year and the outsourcing amount to civilian depot is reduced.
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<Figure 1> F-16 Fighter in Depot Maintenance[32, 33]
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<Table 1> The Estimated Costs of De-painting by
Processes (unit: KRW)

Category Sanding PMB Laser
Fixed | Depreciation cost | 4,150,440 | 132,666,667 | 757,333,333
cost Total 4,150,440 | 132,666,667 | 757,333,333
<Figure 2> Advanced Robotic Laser Coating Removal Process | variable Material cost 3,285,903 | 5,565,778 0
cost Labor cost 74,617,296 | 18,432,045 731,692
Total 77,903,201 | 23,997,823 731,692
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<Table 2> The Estimated Costs of De-painting by Processes

(unit: KRW)

Category PMB Laser
Depreciation cost 132,666,667 757,333,333
Fciz:td Facility Maintenenace Cost 32,433,050 39,550,000
Total 165,099,717 | 796,883,333
Labor cost 18,432,045 731,692
Va‘crii’le Material cost 5,565,778 0
Total 23,997,823 731,692
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<Table 3> The Investment and Depreciation Costs of
De-painting by Processes (unit: KRW)

Category PMB Laser
Investment 3,320,000,000 11,500,000,000
cost
- Building: 1,900,000,000
- Facilities: 1,420,000,000 |- Building: 200,000,000
- media dispensing, - Facilities: 11,300,000,000
storage, sorting, - laser coating removal
. retrieval, and circulation | system test cell
Details . . .
equipment - robotic laser coating
- air purification, removal system
circulation equipment - laser generator
- compressed air - control room

generating equipment

Depreciation 132,666,667 757,333,333

o PMB W4 Azt A7 g7t
A=(1999/501) + An](14.29/154)
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<Table 4> Facility Maintenance Cost of De-painting by
Processes(unit: KRW)

PMB
32,433,050

Laser
39,550,000

Category
Facility Maintenenace Cost

PMB "ML 2018 5-E 2021 d7FA] ]S54 RH] = A
=5 189 470 HF x| Ql 32,433,0509 S A &3k th
o] A AL FAPHI A 28 F 00715 7)Y
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<Table 5> The Labor Costs of De-painting for a Aircraft
by Processes

Category PMB Laser
Labor cost 18,432,045 (Won) 731,692 (Won)
Man/Hour 745 M/H 26 M/H
Cost/Hour 24,741 Won/H 28,142 Won/H*

* Wage rate for CNC Machine Tool Programmers of U. S.
Bureau of labor statistics 2018
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<Table 6> The Material Costs of De-painting for a
Aircraft by Processes (unit: KRW)

Category PMB Laser
Material cost 5,565,778 0
Details blast medla, masking tap.es, protective N/A
clothings, glues, respirator etc.

% common equipment and utility cost are excluded from the cost
calculation
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{Table 7> Scenario 1 and 2 Allocation Volume (When Applied Every 12 Years)
e veal y | o | 3| a |5 |6 |7 | 8| 9|10]11|12]13 14|15 16|17 |18 19| 20
12 Year Period
Tol 25.1 1260|282 (294 (307 31.9 (332|340 | 348|357 365|373 382 ]39.039.0|39.0]39.0|39.0]39.0|39.0
Scenario | Mil. | 18.0 | 18.0 | 18.0 [ 19.0 | 21.0 | 22.0 [ 23.0 | 24.0 | 25.0 | 26.0 [ 27.0 | 27.0 | 28.0 | 29.0 | 29.0 | 29.0 | 29.0 | 29.0 | 29.0 | 29.0
1 Civil | 7.1 | 80 102104 97 | 99 102100 9.8 | 9.7 | 9.5 [10.3 [10.2 | 10.0 | 10.0 [ 10.0 [ 10.0 | 10.0 | 10.0 | 10.0
Scenario | Mil. | 18.0 | 19.6 | 22.4 [ 243 | 26.0 | 27.7 [ 29.4 | 30.6 | 31.8 | 32.9 [ 34.0 | 35.1 |36.2 | 37.2 | 37.4 | 374 | 374 | 37.4 | 374 | 374
2 Civil | 7.1 | 64 |57 |52 |46 |42 |38 343027 25222018 [16]16] 161616 16
<Table 8> Scenario 3 and 4 Allocation Volume (When Applied Every 8 Years)
ttem Yeal ol 3| als 6|78 9101112131415 16|17| 18|19 20
8 Yé?;if”°d 37.6 139.0 [ 42.3 | 44.1 | 46.0 | 47.9 | 49.8 | 51.0 | 52.3 | 53.5 | 54.8 | 56.0 | 57.3 | 58.5 | 58.5 | 58.5 | 58.5 | 58.5 | 58.5 | 58.5
Scenario | Mil. | 19.0 [ 20.0 [ 23.0 [ 24.0 | 26.0 | 28.0 | 30.0 | 31.0 | 33.0 | 34.0 | 35.0 | 36.0 | 37.0 | 38.0 | 38.0 | 38.0 | 38.0 | 38.0 | 38.0 | 38.0
3 Civil | 18.6 | 19.0 | 19.3 {20.1 [ 20.0 | 19.9 [ 19.8 | 20.0 | 193 | 19.5 | 19.8 | 20.0 | 20.3 | 20.5 | 20.5 | 20.5 | 20.5 | 20.5 | 20.5 | 20.5
Scenario | Mil. | 19.0 | 22.2 [27.2 [30.5 | 33.8 | 36.9 | 39.9 | 42.1 | 442 | 463 | 48.3 | 50.2 | 52.0 | 53.8 | 54.0 | 54.0 | 54.0 | 54.0 | 54.0 | 54.0
4 Civil | 18.6 | 16.8 | 15.1 | 13.6 [ 12211099 | 89 | 80 | 72 | 6.5 | 58 | 53 | 47 | 45 | 45 | 45 | 45 | 45 | 45
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<Table 9> Scenario 1 Process Cost (Unit: KRW)

<Table 11> Scenario 3 Process Cost (Unit: KRW)

Year | (ni) | Process Gost | Provess Goot | ™MEL#5e" | | YeAr | iy | process Gost | Process Gos | PME-Lase
1 18.0 478,325,680 478,325,680 0 1 19.0 | 3,956,049,479 | 11,900,055,712 | -7,944,006,234
2 18.0 492,675,450 492,675,450 0 2 20.0 578,002,254 57,483,636 520,518,618
3 18.0 507,455,714 507,455,714 0 3 23.0 674,011,529 61,606,764 612,404,765
4 19.0 4,322,882,079 | 13,003,512,178 | -8,680,630,100 4 24.0 721,241,636 64,278,492 656,963,143
5 21.0 659,418,723 63,662,153 595,756,570 5 26.0 798,518,993 67,903,310 730,615,682
6 22.0 707,855,940 66,445,696 641,410,244 6 28.0 879,783,874 71,687,767 808,096,107
7 23.0 758,605,913 69,338,955 689,266,958 7 30.0 965,205,981 75,638,177 889,567,803
8 24.0 811,763,815 72,346,010 739,417,805 8 31.0 1,024,561,884 78,834,208 945,727,676
9 25.0 867,428,445 75,471,082 791,957,363 9 33.0 1,117,922,173 83,108,619 1,034,813,554
10 26.0 925,702,366 78,718,547 846,983,819 10 34.0 1,183,710,905 86,585,210 1,097,125,695
11 27.0 986,692,037 82,092,937 904,599,100 11 35.0 1,252,440,832 90,195,599 1,162,245,233
12 27.0 1,016,292,798 84,555,725 931,737,073 12 36.0 1,324,229,214 93,944,685 1,230,284,529
13 28.0 1,082,023,194 88,166,911 993,856,283 13 37.0 | 6,274,729,632 97,837,540 6,176,892,091
14 29.0 1,150,782,750 91,918,668 | 1,058,864,082 14 38.0 1,477,472,494 101,879,416 1,375,593,078
15 29.0 1,185,306,233 94,676,228 | 1,090,630,005 15 38.0 1,521,796,669 104,935,799 1,416,860,871
16 29.0 1,220,865,419 97,516,515 | 1,123,348,905 16 38.0 1,567,450,569 108,083,872 1,459,366,697
17 29.0 1,257,491,382 100,442,010 | 1,157,049,372 17 38.0 1,614,474,086 111,326,389 1,503,147,698
18 29.0 1,295,216,124 103,455,270 | 1,191,760,853 18 38.0 1,662,908,309 114,666,180 1,548,242,129
19 29.0 1,334,072,607 106,558,929 | 1,227,513,679 19 38.0 1,712,795,558 118,106,166 1,594,689,393
20 29.0 1,374,094,785 109,755,696 | 1,264,339,089 20 38.0 1,764,179,425 121,649,351 1,642,530,074

<Table 10> Scenario 2 Process Cost (Unit: KRW)

<Table 12> Scenario 4 Process Cost (Unit: KRW)

Work

PMB Method

Laser Method

Work

PMB Method

Laser Method

vear (unit) | Process Cost | Process Cost PMB-Laser vear (unit) | Process Cost | Process Cost PMB-Laser
1 18.0 478,325,680 478,325,680 0 1 19.0 3,956,049,479 | 11,900,055,712 | -7,944,006,234
2 19.6 4,090,643,020 | 12,257,542,541 | -8,166,899,522 2 22.2 634,967,416 59,220,500 575,746,916
3 224 659,042,527 61,150,360 597,892,167 3 27.2 783,197,833 64,935,847 718,261,986
4 243 | 728,072,854 64,486,776 663,586,079 4 305 | 898,084,671 69,670,425 828,414,246
5 26.0 799,055,688 67,919,674 731,136,014 5 33.8 1,014,962,838 74,502,669 940,460,170
6 27.7 872,162,571 71,455,394 800,707,178 6 36.9 5,137,135,180 79,443,519 5,057,691,661
7 294 | 947,565,077 75,100,307 872,464,770 7 399 | 1,295,866,763 84,503,803 1,211,362,960
8 30.6 1,012,768,726 78,474,636 934,294,090 8 42.1 1,402,832,338 89,114,963 1,313,717,374
9 31.8 1,079,853,094 81,947,895 997,905,199 9 442 1,511,950,305 93,832,244 1,418,118,061
10 329 | 1,148,958387 85,525,608 1,063,432,779 10 463 | 1,623,479,786 98,664,760 1,524,815,027
11 34.0 1,220,225,248 89,213,348 1,131,011,899 11 48.3 1,737,676,996 103,621,574 1,634,055,422
12 35.1 1,293,795,115 93,016,751 1,200,778,364 12 50.2 1,854,796,041 108,711,723 1,746,084,318
13 36.2 6,245,342,501 96,941,528 6,148,400,973 13 52.0 1,975,089,681 113,944,242 1,861,145,439
14 37.2 1,448,415,681 100,993,476 1,347,422,206 14 53.8 2,098,810,056 119,328,184 1,979,481,871
15 374 1,498,599,786 104,228,527 1,394,371,259 15 54.0 2,170,531,525 123,175,035 2,047,356,490
16 374 1,543,557,780 107,355,383 1,436,202,397 16 54.0 2,235,647,471 126,870,286 2,108,777,184
17 374 1,589,864,513 110,576,044 1,479,288,469 17 54.0 2,302,716,895 130,676,395 2,172,040,500
18 374 1,637,560,449 113,893,326 1,523,667,123 18 54.0 2,371,798,402 134,596,687 2,237,201,715
19 374 | 1,686,687262 | 117,310,126 | 1,569377,137 19 540 | 2442952354 | 138,634,587 | 2,304,317,766
20 374 1,737,287,880 120,829,429 1,616,458,451 20 54.0 2,516,240,924 142,793,625 2,373,447,299
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<Table 13> Incremental Cost(Scenario

Results (Unit: KRW)

1 - 2) Calculation

npx| ko 2 <Table 15>+ <Table 13>} <Table 14>9]|

A 47 A5 EE AUe] Q29 40 T3k SER]ES A=
Vear | Scenario 1_ Scenario 2_ |Incremental cost sk Aglolr el 3.5%E AL AVME Ale Ay=
Process Cost Process Cost | (Scenario 1-2) e 7}
1 1,031,164,220 1,031,164,220 0
2 1,135,789,272 12,770,023,868 | -11,634,234,596 o PV(Scenario2—4)
3 1,349,264,910 536,220,550 813,044,360 12,392.531.654  11,363,278,930
4 13,891,896,883 504,876,842 13,387,020,042 = (140.035)" (110.035)2
5 912,815,789 476,161,265 436,654,524 403.934.966  —416.053.015
6 963,693,637 449,895,349 513,798,288 et (140.035)" (1400352
7 1,016,802,622 425,914,146 590,888,476 7 5TL778.248
8 1,032,235,429 403,679,064 628,556,365
i 1,047,679,082 383,412,400 664,266,682 <Table 15> Incremental Cost(Scenario 2 - 4) Calculation
10 1,063,120,343 364,983,204 698,137,139 Results (Unit: KRW)
. LO78 345,168 348,270,540 730,274,628 Scenario 2 Scenario 4 Incremental cost
12 1,200,931,856 333,162,768 867,769,088 Year Process Cogt Process Cogt (Scenario 2-4)
3 | 1219488078 319,336,886 899,931,192 1 1031164220 | 13353695873 | -12322,531654
14 1,238,076,834 307,357,912 930,718,922 2 12,770,023,868 1,406,744,929 11,363,278,939
15 1,275,219,139 295,528,359 979,690,779 3 536220550 1314.090.993 777.870.443
16 1,313,475,713 304,394,210 1,009,081,502 4 504,876,842 1227.637.245 722.760.403
17 1,352,879,984 313,526,037 1,039,353,948 5 476,161,265 1,147’937,911 -671,776,646
18 1,393,466,384 322,931,818 1,070,534,566 6 449.895,349 1,074,517,989 -624,622,640
19 1,435,270,375 332,619,772 1,102,650,603 7 425,914,146 1,006,937,836 -581,023,691
20 1,478,328,486 342,598,365 1,135,730,121 3 403,679,064 944211312 -540,532,249
9 383,412,400 886,506,559 -503,094,159
<Table 14> Incremental Cost(Scenario 3 - 4) Calculation 10 364,983,204 833,473,850 -468,490,646
Results (Unit: KRW) 11 348,270,540 784,789,601 -436,519,061
Year Scenario 3_ Scenario 4_ Incremer_1ta| cost 12 333,162,768 740,154,484 406,991,716
Process Cost | Process Cost | (Scenario 3-4) 13 319,556,886 699,291,681 -379,734,795
1 13,353,695,873 13,353,695,873 0 14 307,357,912 661,945,261 -354,587,349
2 1,584,878,962 1,406,744,929 178,134,033 15 295,528,359 654,419,345 -358,890,986
3 1,655,524,176 1,314,090,993 341,433,183 16 304,394,210 674,051,925 -369,657,715
4 1,780,637,742 1,227,637,245 553,000,497 17 313,526,037 694,273,483 -380,747,447
5 1,824,772,903 1,147,937,911 676,834,992 18 322,931,818 715,101,688 -392,169,870
6 1,869,953,599 1,074,517,989 795,435,610 19 332,619,772 736,554,738 -403,934,966
7 1,916,202,841 1,006,937,836 909,265,005 20 342,598,365 758,651,380 -416,053,015
8 1,998,613,047 944211312 1,054,401,735
9 1,986,329,365 886,506,559 1,099,822,806 kS Zol= F b Alube]9.0) 29} 49 thE)A]
10 2,072,361,246 833,473,850 1,238,887,396 ZBH| LS A3 ﬁejl}_’ 337]_7]_ %*/FO] == ;ﬁ@_g_xoy ES
11 2,161,767,344 784,789,601 1,376,977,743 2 129S HLamHA 7o) oerE S Zoli ALtz
12 2,254,672,682 740,154,484 1,514,518,197 o 27} AAAOR A Selek gorels solata
13 2,351,206,749 699,291,681 1,651,915,068
14 2,451,503,656 661,945,261 1,789,558,395
15 2,525,048,766 654,419,345 1,870,629,420 424 RRE 34
6 2,600,800,228 674051925 | 1926748303 Am7HA AEYE 248 s 29E 5%l s of
17 2,678.824.235 694273483 | 1984550752 | AU L} 2|3t AQIA] ol s ohr gl & €l
18 2,759,188,962 715,101,688 2,044,087,275 & W3l w2 FEH| g W3} FolE Ay 951
19 2,841,964,631 736,554,738 2,105,409,893 AT B4 STh WA E B4 18 3.5%CA 10%
20 2,927,223,570 758,651,380 2,168,572,190 HANAE F8stela A <Figure 4> YERQTH
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Sensitivity Analysis by Scenario
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<Figure 4> Sensitivity Analysis
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