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ABSTRACT

Aluminum is becoming more popular as a food contact material due to its high heat
conductivity, lightweight, and inexpensive cost. As a result, it is commonly employed.
Aluminium cooking and storage equipment has a problem with soil remained on food contact
surface, which are difficult to clean. However, in the modern era we have technology that can
develop various equipment such as household equipment coated with Teflon, which may
help make cooking more convenient and easy to clean. At the same time, Teflon-coated
equipment cannot be used at high-temperature processes and when cleaning Teflon-coated
equipment if improper cleaning materials are used, it may cause scratches and holes in the
equipment, which is one cause of food contamination. To address these issues, anodized
aluminium enhances the surface of the aluminium to be more hydrophobic behaviour. This
procedure is intended to assist less food fouling deposited to the metal surface, making
cleaning easier. This research focuses on two anodizing parameters likely to affect contact
angle: current and process time. An electroplating machine was used in anodizing process.
Using electricity at 13, 15, 17, 19, and 21 A, plating times of 5, 10, and 15 minutes, and a
contact angle was determined. The experiment revealed that the electric current and plating
duration affect the surface's contact angle, with the maximum contact angle being 89.98° at

a current of 19 A for 5 minutes.
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Acidic
Electrolyte
Anode Job
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Cathode Cathode
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https://www.smlease.com/entries/finish-operations/what-is-anodizing/
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1 2 3 4 5 6 7 8 9 10 | Avs. S.D.
Comment C.A(deg)| C.A(deg)| C.A(deg)| C.A.(deg)| C.A(deg)| C.A(deg)| C.A(deg)| CAR(de)| C.A(deg)| CA(deg)| CA(deg)| C.A(deg)
plain aluminium 78.8 79 75.4 78.4 79.8 717 69.5 73.8 60 13.7 74 6
plain aluminium 78.2 78 77.6 80.4 74.5 85.6 82.9 84.6 81.5 80.9 80.42 3.43
plain aluminium 75.9 79.8 81.8 78.1 69.94 75.72 84.46 85 86.1 78.7 79.5 5
plain aluminium 76.6 76.1 90.2 83.7 64.7 81.4 106.1 80 106.2 48.7 82.5 18.3
plain aluminium 97.4 91.9 937 100.1 82.1 78.9 80.6 88.9 73 80.1 85.6 9
plain aluminium 87.4 91.4 937 78 82.1 74 86 82.4 73.7 85 84.3 10.1
plain aluminium 89.3 8.7 79.1 96 89.8 89.3 82.5 79 85.8 79.3 84.9 6.1
plain aluminium 82.8 83.8 76.4 84.6 82.4 77.8 90.3 61.1 62.4 90.4 79.2 10.2
plain aluminium 80.3 81 79.6 78.5 75.2 74.3 78.9 75.4 82.6 80.5 78.6 2.78
plain aluminium 79.9 78.5 74.6 79.8 81.3 80.2 75.2 74 76.8 81.6 78.2 2.83
Avg 80.72




ANARNUIN N.2

NAN1ISNAABNUAINITND U laD



M19197 N.2.1 wan1sneasskuegiioualulad Nnszus 13 wouuds

1 2 3 4 5 6 7 8 9 10 | Avs. S.D.
Comment C.A.(deg)] C.A(deg)| C.A.(deg)| C.A(deg)| C.A.(deg)| C.A(deg)| C.A.(deg)| C.A.(deg)| C.A(deg)| C.A.(deg)| C.A(deg)| C.A.(deg)
13amp 5min 41.9 43.1 41.9 38 52.7 57.6 63 54.5 55.1 59.2 50.7 8.7
13amp 5min 7.2 69.7 76.7 57.8 73.6 70.4 773 80.7 68.7 82 734 7.1
13amp 5min 70 70.3 63.9 41.3 54.9 38.3 a2 a4 53.5 40.7 45.5 6.7
13amp 5min 83.1 74.5 93.7 82.7 83.2 63.7 68.4 81.4 51 41.1 723 16.3
13amp 5min 77.8 80.4 86.9 78.2 77.5 58.8 722 82.9 85.3 83.2 78.3 8.1
13amp 10min 41.6 74.5 44.2 35.3 36.4 70.5 36.4 47.2 76.1 50 51.2 16.3
13amp 10min 122.3 105.2 85.3 116.6 86.4 103.3 83.6 86 88.3 85.9 96.3 14.4
13amp 10min 50.3 66.7 63.9 50.9 70.3 75.1 76.7 70.1 724 77.8 69.3 5.6
13amp 10min 75.3 79.1 75.8 75.9 74.2 72.9 76.7 76 73.4 77.8 75.7 1.90
13amp 15min 35.3 37.5 24.8 36.6 25 32.7 35.2 27.7 24.9 27.7 30.7 5.2
13amp 15min 72.6 68.2 76.2 68.9 83 774 72.8 85.7 88.8 16.7 77 6.9
13amp 15min 20.9 73.4 60.1 45.8 64.1 82.3 76 69.2 71.5 54.3 61.8 17.9
13amp 15min 52.4 57.8 72.5 44.6 51 49.5 68.9 63.9 71.2 45.5 57.7 10.7
13amp 15min 76.5 79.1 75.8 81.9 79.9 78.5 80.9 77.6 73.4 77.8 78.1 2.52




M13199 Nn.3.1 wan1snaaeukuagiideualulad Nnseua 15 wauuys

1 2 3 4 5 6 7 8 9 10| Avs. S.D.

Comment C.A.(deg)| C.A(deg)| C.A.(deg)| C.A(deg)| C.A.(deg) | C.A(deg) | C.A.(deg)| C.A(deg) C.A.(deg)| C.A(deg)] C.A.(deg)| C.A.(deg)
15amp 5min 54.9 43.8 46.6 44.8 51 50.5 85 67 47.7 69.6 56.1 13.5
15amp 5min 119.5 81.6 85.2 76.5 69.3 70.2 87.9 67.8 76.7 73.6 80.8 15.2
15amp 5min 57.3 55.9 60.1 69.1 55.9 72.6 71.8 58.1 67.6 55.5 62.4 7
15amp 5min 39.1 49.4 47.5 49.2 50.9 54.5 38.9 32.4 47.3 37.3 44.7 7.2
15amp 5min 56 26.1 43.9 47.4 36.4 43.9 46.4 42.7 31.4 44.9 41.9 8.5
15amp 10min 74.6 789 791 75.6 70.9 72.5 70.2 69.9 69.8 45.7 70.7 7
15amp 10min 91.4 78.8 84.8|  100.8 77.4 101.3 103.1 87.2 64.5 71.9 86.1 13.2
15amp 10min 43.3 37.7 49 45.4 60.8 69.7 73.1 42.8 46.4 60.6 52.9 12.3
15amp 10min 79.9 85.8 65.1 60.4 66.3 59.2 87.3 75 66 70.3 71.5 10.1
15amp 10min 41 52.7 49.2 45 38.8 31.6 55 50.9 32.2 49.4 44.6 8.3
15amp 15min 71.2 53.8 83.1 76.2 61.2 87.4 62.9 43.5 63.7 51.6 65.5 14.1
15amp 15min 71.4 72.4 68.9 72.3 73.3 715 73.4 63.9 86.1 73.2 72.6 5.5
15amp 15min 43 45.1 44.1 39.9 39.8 41.1 41.9 52.7 48.8 43.2 44 6.1
15amp 15min 51.8 32.7 31.4 51.8 35.4 38.3 32.7 46 48.4 51.4 42 8.7
15amp 15min 86 85.4 86.1 87.8 85.5 86 88 76.8 89.8 76.4 84.8 4.5




M19197 N.4.1 wan1sneasskuegiiioualulad Nnszus 17 wouwus

1 2 3 q 5 6 7 8 9 10 | Avs. S.D.
Comment C.A(deg) | CA.(deg)| C.A(deg)| C.A(deg)| C.A(deg)| C.A(deg)| C.A(deg)| C.A(deg)| CA(deg)| C.A(deg)| C.A(deg)| C.A.(deg)
17amp
. 42.8 40.7 35.6 19.5 34.3 31.4 27 42.3 41.5 45.3 36 8.8
5min
17amp
) 52 88.4] 84.5 86.9 79.2 64 77 56 75.1 66.5 73 12.8
5min
17amp 5min 58.7 64.1 80.7 76.5 67.6 71.6 61.6 59.2 81.5 63 68.5 8.6
17amp 5min 75.2 66.1 78.6 68 77.4 78.5 57.9 57.5 40.7 64.6 66.5 121
17amp 5min 85.8 78 54.5 76.9 545 77.8 74.6 76.8 56.9 65.3 70.1 11.4
17amp
. 111 11 19.5 22.7 20.2 35.5 24.1 33.6 37.2 20.9 23.6 9.3
10min
17amp
. 77.3 75.6 88.2 82.2 79.6 80.6 82 74.9 98 104.9 84.3 99
10min
17amp 10min 48.1 79.9 79.6 40.6 47.3 535 35.5 57.4 21.2 12.2 535 19.3
17amp 10min 71.7 72.6 74.9 64.5 79.6 63.9 62.9 79.8 54.7 533 67.7 9
17amp 10min 45.7 53.7 26.4] 67.2 23.6 27.5 42.7 51.2 49.1 50.8 43.8 14
17amp
15.1 14.9 14.0 9.3 8.6 15.1 15.7 18.5 6.2 8.4 12.7 9.1

15min




M13199 Nn.4.1 wan1snaaasukuagiiteuelulad Nnszus 17 wauuys (da)

1 2 3 4 5 6 7 8 9 10 Avg. S.D.
Comment CA(deg) CA(deg) CA.(deg)| CA(deg) CA.(deg)| CA.(deg)| CA(deg) CA.(deg)| CA(deg) CA(deg)| CA.(deg)| C.A.(deg)
17amp

15min 65.4 86.9 85.7 81.4 72.3 49.6 65.6 74.2 81.2 84.9 74.7 11.9
17amp 15min 88.4 71.9 71 72.5 76 73.6 73 71 91.3 72.9 76.2 7.4
17amp 15min 15.3 26.8 36.6 15.4 20.1 31.3 9.6 15.6 32 25.1 22.8 8.9
17amp 15min 50.2 78.5 72.7 65.3 82.4 72.2 63.6 78.9 67.9 60.4 69.2 9.8
17amp 20min 42.4 30.8 23.8 23.3 22 13.3 11.1 12.3 4.8 7.4 19.1 11.6
17amp 40min 29 38.1 40.1 44.1 35.4 33.4 46.9 48.1 29.7 175 36.2 9.4
17amp 60min 14.3 11.4 13.6 23.3 30.7 34.2 26.9 16.6 34.9 aa.7 25.1 11.1




M19197 N.5.1 wan1sveasssiuegiioualulad Nnszus 19 wauwls

1 2 3 4 5 6 I 8 9 10 | Avs. S.D.

Comment C.A(deg)| CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA.(deg) | CA(deg) | CA(deg) | CA(deg) | C.A(deg)
19amp 1min 53.1 459 39.6 45.9 35.8 48.5 33.6 53.2 36.4 31.2 42.3 8
19amp 2min 56 50.9 40.9 50.8 34.6 45.8 51.7 42.9 35.1 39.6 44.8 7.4
19amp 3min 64.1 68 73.8 61.8 62.9 61.8 58.9 56.5 63.8 74.9 64.6 6
19amp 4min 56.3 51.4 70.5 71.1 74.3 61.3 67.4 62 82.7 62.8 66 9.1
19amp 5min 94.3 101.5 121.9 111.2 66.1 62.6 103.3 73.7 91.9 103.8 93 19.7
19amp 5min 88.8 79.1 80.1 74.5 73 87.3 75.4 92.3 104.7 93.8 84.9 10.2
19amp 5min 89.3 72.6 66.8 64.3 68.6 88.3 67.8 86.5 66.8 77.6 74.9 9.8
19amp 5min 67.6 452 42.3 41.6 455 46.6 68.5 59.7 47.3 61.5 52.6 10.6
19amp 5min 33.6 59.5 80.9 20.4 57 67.8 22.3 21.4 65.7 37.1 46.6 22.2




M15197 N.5.1 wan1snaasskuegliovalulad inszua 19 wauuys (se)

1 2 3 4 5 6 7 8 9 10 Avg. S.D.
Comment CA.(deg)| CA.(deg)| CA.(deg)| CA.(deg)| CA.deg)| CA.deg)] CA(deg)| CA(deg)| CA(deg)| CA(deg)| C.A.(deg) C.A.(deg)
19amp 6min 52.2 61.1 61.4 75.2 72 66.7 47.3 84.2 68.3 88.8 67.7 13.1
19amp 7min 75.9 64.6 48.9 77.6 81 80.3 73.6 72.3 63.7 79.6 718 10.1
19amp 7min 69.9 70.2 60.6 74.6 66.9 58.9 73.3 74.8 57 82.6 68.9 8.1
19amp 8min 38.3 60.1 39.7 54.3 53.5 49.4 54.5 54.1 53 46.1 50.3 7
19amp 9min 29.5 37.9 50.7 433 22 34.9 24.6 27.2 21.9 24.5 31.7 9.8
19amp
10min 29.1 42.6 43.9 56.9 52.2 47.8 27.9 32.9 29.1 44.5 40.7 10.4
19amp 83.2 87 89.8 86.2 92.2 89.8 96.1 80 85.9 86.1 87.6 4.6
10min
19amp 10min 47.3 54.7 67.4 72.5 49.5 52.4 59.6 53.8 60.5 57.6 57.5 78
19amp 10min 217 10.8 42.9 9.7 5.4 39.7 10.8 26.1 37.5 46.3 25.7 15.5
19amp 10min 39.5 55.5 60.8 98.7 40.6 46.6 72.3 90.8 49.1 35.4 58.9 21.9




M15197 n.5.1 wan1snaasskuegliiovalulad inszua 19 wauuys (se)

1 2 3 4 5 6 T 8 9 10 Avg. S.D.
Comment CA(deg)| CA(deg)| CA(deg)| CA.(deg)| CA(deg)| CA.(deg)| CA(deg)| CA.deg)| CA(deg)| C.A.(deg)| CA.(deg)| C.A.deg)
19amp 9.3 6.8 9.2 14.4 14.3 314 57.9 88.7 70.7 86.3 38.9 33.6
15min
19amp 84.3 84.8 85.5 103.5 46.6 56.4 75.6 79.7 83.7 89.2 78.9 16.3
15min
19amp 15min 26.4 19 25.5 17.4 20.1 41.2 11.7 15.2 19.6]19.2 21.1119.1
19amp 15min 77.8 124.7 88.3 82.5 92.8 85.5 84.8 95.7 79.2 91.8 90.3 13.4
19amp 15min 75.7 70.9 83.1 73.7 7.2 80.2 85.6 81.4 86.6 89.9 80.4 8.9
19amp 20min 58 60.8 8.7 50.5 44.3 57.6 52.4 65.8 41.3 70.4 58 11.6
19amp 40min 65.1 65.4 60.2 36.6 50.6 48 34.5 49.5 45.5 50.5 50.6 10.6
19amp 60min 37.1 324 39.8 38.3 27.2 28.3 33.7 43.1 40.6 30 35.1 5.5




M13197 N.6 HaN1INABBILKUENlaNalUlaY NnTEua 19 wauuys sTeziIan 1-15 Wil

1 2 3 4 5 6 7 8 9 10 | Avs. S.D.
Comment C.A(deg)| CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA.(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | C.A(deg)
19amp 1min 60.5 68.5 65.7 69.5 70.9 74.8 75.4] 69.9 71.1 72.5 69.8 4.4
19amp 2min 70.5 74.4 75.8 78.6 80.1 81.8 80.9 82.6 84.4 83.7 79.2 4.5
19amp 3min 74.1 79.9 78.5 85.4 82.9 84.5 78.9 80.1 83.4 86.9 81.4 3.9
19amp 4min 80.3 80.7] 81.7 82.6 85.9 89.1 85.8 82.9 87.7 86.6 84.33 3.1
19amp 5min 90.4 89.9 87.8 80.1 87.8 82.4 87.2 88.3 85.9 89 86.88 3.3
19amp 6min 88.9 86.9 90 90.2 89.9 86.7 87.6 85.2 87.5 89.4 88.23 1.7
19amp 7min 85.9 84.6 86.7] 87.6 88.4 85.7 86.7] 88.3 87.9 88.9 87.07 1.4
19amp 8min 87.4 89.9 83.4] 89.2 89.6 84.5 87.7 85.6 82.6 89 86.89 2.7
19amp 9 min 88.1 86.4 87 82.9 86.4 89.6 82.7 85.9 84.8 87.9 86.17 2.2
19amp
10min 86.4 87.9 85.2 80.1 89.9 85.1 81 82.9 86.3 86.6 85.14 3.0
19amp
11min 89.3 82.6 86.7] 87.9 81.9 88.3 81.9 84 79.7 78 84.3 3.9
19amp 83.4
12min 81.6 79.8 87.9 80.9 85.3 80.2 82.9 86.9 80.1 89 6 3.5




M19197 N.6 Han1INABBILKUagNlaualulad Nnseud 19 wauwUs szeziIan 1-15 wil (fa)

1 2 3 4 5 6 7 8 9 10 | Ave. S.D.
Comment C.A(deg)| C.A(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA.(deg) | CA(deg) | CA(deg) | C.A(deg) | C.A(deg)
19amp

13min sg 827 83.6 80 81.4 79.9 805 803 81.7 821  82.92 3.3
19amp

14min 801l 827 85.6 81.9 80.6 78.5 804 798 80.4 873 8173 28
19amp

15min 780 809 83.6 84.3 82.4 79.5 ga1l 806 78.8 768 80.99 26




M13197 N.7 Han1Inaaauruagiiiiiaualulad Nnseua 21 wauwys

1 2 3 4 5 6 7 8 9 10 | Avg. S.D.
Comment C.A(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | C.A(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | C.A(deg) | C.A(deg)
21amp 5min

25.8 23.5 19.3 26.8 35.4 32.7 40.8 39.7 46.2 44.6 33.5 9.3
21amp 5min

84.9 70.3 84.8 76.9 9% 97.6 77.1 71.1 78.6 79.9 81.7 9.3
21amp 5min 64.9 68.2 66.1 87.7 94.3 72.8 84.6 79.9 71.4 76.1 76.6 9.8
21amp 5min 55.9 70.8 79.5 68.5 50.6 69.8 72.5 73.2 68.4 62.5 67.2 8.6
21amp
10min 20.6 22.4 27.5 19.8 44.6 41.7 39.5 39.4 50.3 47 35.3 11.6
2lamp
10min 69.3 68.3 68.2 63.6 47.2 48.6 67.6 49.1 71.2 74.1 62.7 10.3
21amp
10min 69.5 95.2 71.3 50.2 23.8 73.6 44.2 27.4 46.6 12.3 51.4 26
21amp
10min 71.4 87.8 84.6 91.8 83 72.9 70.7 67.4 71 68.6 76.9 8.9




M13197 N.7 Han1INaaaukuagiiilsualulad Nnseua 21 wauuys (fa)

1 2 3 4 5 6 T 8 9 10 Avg. S.D.
Comment | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg) | CA(deg)| CA(deg) | CA.(deg)
2lamp
15min

35.1 15 13.4 26.2 32.1 34.1 24.5 10.8 14.8 22.2 22.8 9.1
21amp
15min

81.9 84.7 76.9 16.7 76.3 75.6 79.9 80.1 74.5 72.6 80.1 7.5
2lamp
15min 74.8 65.6 67.6 74.8 60.6 79.4 83.7 67.8 65.5 81 72.1 77
21amp
15min 78.7 92.9 66.7 81 72.6 66.5 75.7 89.8 87.5 110.4 82.2 13.5
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