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LAMPIRAN 

Lampiran 1. Perhitungan hasil pengujian 

Perhitungan rata – rata nilai kekerasan 

a) Rata – rata nilai kekerasan spesimen pembanding JIS SUP9 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

247 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=247 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=1938,95(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

1938,95
 

=2,5 − √6,25 − 𝑑2 = 0,1935 

=2,5 − 0,1935 = √6,25 − 𝑑2 

=2,30652 = √6,25 − 𝑑2 

=5,3199 = √6,25 − 𝑑2 

d² = 6,25 − 5,3199 

d = √0,9301 

d = 0,9644𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−0,9300
 

= 
375,2

7,85(2,5−√5,32
 

= 
375,2

7,85(2,5−2,3065)
 

= 
375,2

7,85(0,1935)
=

375,2

1,5189
= 247𝐻𝐵 
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b) Rata – rata nilai kekerasan variasi udara ke 1 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

123,67 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=123,67 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=970,80(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

970,80
 

=2,5 − √6,25 − 𝑑2 = 0,3864 

=2,5 − 0,3864 = √6,25 − 𝑑2 

=2,11362 = √6,25 − 𝑑2 

=4,4673 = √6,25 − 𝑑2 

d² = 6,25 − 4,4673 

d = √1,7827 

d = 1,3351𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−1,7824
 

= 
375,2

7,85(2,5−√4,4676
 

= 
375,2

7,85(2,5−2,1136)
 

= 
375,2

7,85(0,3864)
=

375,2

3,0332
= 123,67𝐻𝐵 
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c) Rata – rata nilai kekerasan variasi udara ke 2 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

124 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=124 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=973,4(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

973,4
 

=2,5 − √6,25 − 𝑑2 = 0,3854 

=2,5 − 0,3854 = √6,25 − 𝑑2 

=2,11462 = √6,25 − 𝑑2 

=4,4715 = √6,25 − 𝑑2 

d² = 6,25 − 4,4715 

d = √1,7785 

d = 1,3336𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−1,7784
 

= 
375,2

7,85(2,5−√4,4716
 

= 
375,2

7,85(2,5−2,1146)
 

= 
375,2

7,85(0,3854)
=

375,2

3,0183
= 124𝐻𝐵 
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d) Rata – rata nilai kekerasan variasi udara ke 3 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

124 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=124 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=973,4(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

973,4
 

=2,5 − √6,25 − 𝑑2 = 0,3854 

=2,5 − 0,3854 = √6,25 − 𝑑2 

=2,11462 = √6,25 − 𝑑2 

=4,4715 = √6,25 − 𝑑2 

d² = 6,25 − 4,4715 

d = √1,7785 

d = 1,3336𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−1,7784
 

= 
375,2

7,85(2,5−√4,4716
 

= 
375,2

7,85(2,5−2,1146)
 

= 
375,2

7,85(0,3854)
=

375,2

3,0183
= 124𝐻𝐵 
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e) Rata – rata nilai kekerasan variasi oli ke 1 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

133 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=133 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=1044,05(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

1044,05
 

=2,5 − √6,25 − 𝑑2 = 0,3593 

=2,5 − 0,3593 = √6,25 − 𝑑2 

=2,14072 = √6,25 − 𝑑2 

=4,5825 = √6,25 − 𝑑2 

d² = 6,25 − 4,5825 

d = √1,6675 

d = 1,2913𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−1,6674
 

= 
375,2

7,85(2,5−√4,5826
 

= 
375,2

7,85(2,5−2,1407)
 

= 
375,2

7,85(0,3593)
=

375,2

2,8205
= 133𝐻𝐵 
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f) Rata – rata nilai kekerasan variasi oli ke 2 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

131,67 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=131,67 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=1033,60(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

1033,60
 

=2,5 − √6,25 − 𝑑2 = 0,3630 

=2,5 − 0,3630 = √6,25 − 𝑑2 

=2,1372 = √6,25 − 𝑑2 

=4,5667 = √6,25 − 𝑑2 

d² = 6,25 − 4,5667 

d = √1,6833 

d = 1,2974𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−1,6832
 

= 
375,2

7,85(2,5−√4,5668
 

= 
375,2

7,85(2,5−2,1370)
 

= 
375,2

7,85(0,363)
=

375,2

2,8495
= 131,67𝐻𝐵 
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g) Rata – rata nilai kekerasan variasi oli ke 3 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

133 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=133 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=1044,05(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

1044,05
 

=2,5 − √6,25 − 𝑑2 = 0,3593 

=2,5 − 0,3593 = √6,25 − 𝑑2 

=2,14072 = √6,25 − 𝑑2 

=4,5825 = √6,25 − 𝑑2 

d² = 6,25 − 4,5825 

d = √1,6675 

d = 1,2913𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−1,6674
 

= 
375,2

7,85(2,5−√4,5826
 

= 
375,2

7,85(2,5−2,1407)
 

= 
375,2

7,85(0,3593)
=

375,2

2,8205
= 133𝐻𝐵 
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h) Rata – rata nilai kekerasan variasi air garam ke 1 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

295,67 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=295,67 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=2321,00(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

2321,00
 

=2,5 − √6,25 − 𝑑2 = 0,1616 

=2,5 − 0,1616 = √6,25 − 𝑑2 

=2,33842 = √6,25 − 𝑑2 

=5,4681 = √6,25 − 𝑑2 

d² = 6,25 − 5,4681 

d = √0,7819 

d = 0,8842𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−0,7818
 

= 
375,2

7,85(2,5−√5,4682
 

= 
375,2

7,85(2,5−2,3384)
 

= 
375,2

7,85(0,1616)
=

375,2

1,2685
= 295,67𝐻𝐵 
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i) Rata – rata nilai kekerasan variasi air garam ke 2 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

362,67 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=362,67 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=2846,95(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

2846,95
 

=2,5 − √6,25 − 𝑑2 = 0,1317 

=2,5 − 0,1317 = √6,25 − 𝑑2 

=2,36832 = √6,25 − 𝑑2 

=5,6088 = √6,25 − 𝑑2 

d² = 6,25 − 5,6088 

d = √0,6412 

d = 0,8007𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−0,6411
 

= 
375,2

7,85(2,5−√5,6089
 

= 
375,2

7,85(2,5−2,3683)
 

= 
375,2

7,85(0,1317)
=

375,2

1,0338
= 362,67𝐻𝐵 
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j) Rata – rata nilai kekerasan variasi air garam ke 3 

HB = 
2𝐹

𝜋.𝐷(𝐷−√𝐷2−𝑑2
 

298,33 = 
2.187,6

3,14.2,5(2,5−√2,52−𝑑2
 

=298,33 × 7,85(2,5 − √6,25 − 𝑑²) = 375,2 

=2341,89(2,5 − √6,25 − 𝑑²) = 375,2 

=2,5 − √6,25 − 𝑑2 =
375,2

2341,89
 

=2,5 − √6,25 − 𝑑2 = 0,1602 

=2,5 − 0,1602 = √6,25 − 𝑑2 

=2,33982 = √6,25 − 𝑑2 

=5,4746 = √6,25 − 𝑑2 

d² = 6,25 − 5,4746 

d = √0,7754 

d = 0,8805𝑚𝑚 

= 
375,2

7,85(2,5−√6,25−0,7752
 

= 
375,2

7,85(2,5−√5,4748
 

= 
375,2

7,85(2,5−2,3398)
 

= 
375,2

7,85(0,1602)
=

375,2

1,2575
= 298,33𝐻𝐵 
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Perhitungan rata – rata laju keausan 

a) Rata – rata laju keausan material pembanding JIS SUP9 

Titik ke 1 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,72³

12.13,6
=

1,2877

163,2
= 0,00789𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,72³

12.13,6.6,36.15
= 0,00008𝑚𝑚³/kg.m 

Titik ke 2  

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,67³

12.13,6
=

1,0376

163,2
= 0,00635𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,67³

12.13,6.6,36.15
= 0,00009𝑚𝑚³/kg.m 

Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,80³

12.13,6
=

1,7664

163,2
= 0,01082𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,80³

12.13,6.6,36.15
= 0,00011𝑚𝑚³/kg.m 

 
0,00008+0,00009+0,00011

3
= 0,000093𝑚𝑚³/kg.m 

b) Rata – rata laju keausan variasi udara ke 1 

Titik ke 1 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,77³

12.13,6
=

1,5750

163,2
= 0,00964𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,77³

12.13,6.6,36.15
= 0,00010𝑚𝑚³/kg.m 

Titik ke 2  

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,80³

12.13,6
=

1,7664

163,2
= 0,01082𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,80³

12.13,6.6,36.15
= 0,00011𝑚𝑚³/kg.m 
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Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,77³

12.13,6
=

1,5750

163,2
= 0,00964𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,77³

12.13,6.6,36.15
= 0,00010𝑚𝑚³/kg.m 

 
0,00010+0,00011+0,00010

3
= 0,000103𝑚𝑚³/kg.m 

c) Rata – rata laju keausan variasi udara ke 2 

Titik ke 1  

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,80³

12.13,6
=

1,7664

163,2
= 0,01082𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,80³

12.13,6.6,36.15
= 0,00011𝑚𝑚³/kg.m 

Titik ke 2 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,72³

12.13,6
=

1,2877

163,2
= 0,00789𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,72³

12.13,6.6,36.15
= 0,00008𝑚𝑚³/kg.m 

Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,67³

12.13,6
=

1,0376

163,2
= 0,00635𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,67³

12.13,6.6,36.15
= 0,00009𝑚𝑚³/kg.m 

 
0,00011+0,00008+0,00009

3
= 0,000093𝑚𝑚³/kg.m 

d) Rata – rata laju keausan variasi udara ke 3 

Titik ke 1  

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,61³

12.13,6
=

0,7831

163,2
= 0,00479𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,61³

12.13,6.6,36.15
= 0,00005𝑚𝑚³/kg.m 
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Titik ke 2 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,69³

12.13,6
=

1,1334

163,2
= 0,00694𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,69³

12.13,6.6,36.15
= 0,00007𝑚𝑚³/kg.m 

Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,64³

12.13,6
=

0,9043

163,2
= 0,00554𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,64³

12.13,6.6,36.15
= 0,00005𝑚𝑚³/kg.m 

 
0,00005+0,00007+0,00005

3
= 0,000057𝑚𝑚³/kg.m 

e) Rata – rata laju keausan variasi oli ke 1 

Titik ke 1  

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,61³

12.13,6
=

0,7831

163,2
= 0,00479𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,61³

12.13,6.6,36.15
= 0,00005𝑚𝑚³/kg.m 

Titik ke 2 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,80³

12.13,6
=

1,7664

163,2
= 0,01082𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,80³

12.13,6.6,36.15
= 0,00011𝑚𝑚³/kg.m 

Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,51³

12.13,6
=

0,4576

163,2
= 0,00280𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,51³

12.13,6.6,36.15
= 0,00002𝑚𝑚³/kg.m 
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0,00005+0,00011+0,00002

3
= 0,000060𝑚𝑚³/kg.m 

f) Rata – rata laju keausan variasi oli ke 2 

Titik ke 1 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,64³

12.13,6
=

0,9043

163,2
= 0,00554𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,64³

12.13,6.6,36.15
= 0,00005𝑚𝑚³/kg.m 

Titik ke 2 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,80³

12.13,6
=

1,7664

163,2
= 0,01082𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,80³

12.13,6.6,36.15
= 0,00011𝑚𝑚³/kg.m 

Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,69³

12.13,6
=

1,1334

163,2
= 0,00694𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,69³

12.13,6.6,36.15
= 0,00007𝑚𝑚³/kg.m 

 
0,00005+0,00011+0,00007

3
= 0,000077𝑚𝑚³/kg.m 

g) Rata – rata laju keausan variasi oli ke 3 

Titik ke 1 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,69³

12.13,6
=

1,1334

163,2
= 0,00694𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,69³

12.13,6.6,36.15
= 0,00007𝑚𝑚³/kg.m 

 

 

 



67 
   

 
  

Titik ke 2 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,80³

12.13,6
=

1,7664

163,2
= 0,01082𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,80³

12.13,6.6,36.15
= 0,00011𝑚𝑚³/kg.m 

Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,37³

12.13,6
=

0,1747

163,2
= 0,00107𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,37³

12.13,6.6,36.15
= 0,00001𝑚𝑚³/kg.m 

 
0,00007+0,00011+0,00001

3
= 0,000063𝑚𝑚³/kg.m 

h) Rata – rata laju keausan variasi air garam ke 1 

Titik ke 1 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,43³

12.13,6
=

0,2742

163,2
= 0,00168𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,43³

12.13,6.6,36.15
= 0,00001𝑚𝑚³/kg.m 

Titik ke 2 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,53³

12.13,6
=

0,5136

163,2
= 0,00315𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,53³

12.13,6.6,36.15
= 0,00002𝑚𝑚³/kg.m 

Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,59³

12.13,6
=

0,7085

163,2
= 0,00434𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,59³

12.13,6.6,36.15
= 0,00002𝑚𝑚³/kg.m 

 
0,00001+0,00002+0,00002

3
= 0,000017𝑚𝑚³/kg.m 
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i) Rata – rata laju keausan variasi air garam ke 2 

Titik ke 1 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,72³

12.13,6
=

1,2877

163,2
= 0,00789𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,72³

12.13,6.6,36.15
= 0,00008𝑚𝑚³/kg.m 

Titik ke 2 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,69³

12.13,6
=

1,1334

163,2
= 0,00694𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,69³

12.13,6.6,36.15
= 0,00007𝑚𝑚³/kg.m 

Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,67³

12.13,6
=

1,0376

163,2
= 0,00635𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,67³

12.13,6.6,36.15
= 0,00009𝑚𝑚³/kg.m 

 
0,00008+0,00007+0,00009

3
= 0,000080𝑚𝑚³/kg.m 

j) Rata – rata laju keausan variasi air garam ke 3 

Titik ke 1 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,67³

12.13,6
=

1,0376

163,2
= 0,00635𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,67³

12.13,6.6,36.15
= 0,00009𝑚𝑚³/kg.m 

Titik ke 2 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,72³

12.13,6
=

1,2877

163,2
= 0,00789𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,72³

12.13,6.6,36.15
= 0,00008𝑚𝑚³/kg.m 
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Titik ke 3 

 𝑤 =
𝐵.𝑏³

12.𝑟
=

3,45.0,80³

12.13,6
=

1,7664

163,2
= 0,01082𝑚𝑚³ 

 𝑤𝑠 =
𝐵.𝑏³

12.𝑟.𝑃.𝐿̥ 
=

3,45.0,80³

12.13,6.6,36.15
= 0,00011𝑚𝑚³/kg.m 

 
0,00009+0,00008+0,00011

3
= 0,000093𝑚𝑚³/kg.m 

Perhitungan rata – rata laju keausan 

a) Rata – rata tegangan tarik variasi udara ke 1 

Pmax = 13,57 𝐾𝑁 

  = 13,57𝑥1000 

  = 13570𝑁 

 Lebar = 14,91 

 Tebal = 3,33 

 Ao = 𝑇𝑒𝑏𝑎𝑙 𝑥 𝐿𝑒𝑏𝑎𝑟 

   = 3,33𝑥14,91 

  = 49,6503𝑚𝑚2 

𝜎  = 
𝑃𝑚𝑎𝑥

𝐴𝑜
 

  = 
13570𝑁

49,6503𝑚𝑚²
 

   = 273,31𝑁/𝑚𝑚² 

b) Rata – rata tegangan tarik variasi udara ke 2 

Pmax = 13,97 𝐾𝑁 

  = 13,97𝑥1000 

  = 13970𝑁 

 Lebar = 15,19 

 Tebal = 3,37 
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 Ao = 𝑇𝑒𝑏𝑎𝑙 𝑥 𝐿𝑒𝑏𝑎𝑟 

   = 3,37𝑥15,19 

  = 51,1903𝑚𝑚2 

𝜎  = 
𝑃𝑚𝑎𝑥

𝐴𝑜
 

  = 
13970𝑁

51,1903𝑚𝑚²
 

   = 272,90𝑁/𝑚𝑚² 

c) Rata – rata tegangan tarik variasi udara ke 3 

Pmax = 13,62 𝐾𝑁 

  = 13,62𝑥1000 

  = 13620𝑁 

 Lebar = 14,85 

 Tebal = 3,39 

 Ao = 𝑇𝑒𝑏𝑎𝑙 𝑥 𝐿𝑒𝑏𝑎𝑟 

   = 3,39𝑥14,85 

  = 50,3415𝑚𝑚2 

𝜎  = 
𝑃𝑚𝑎𝑥

𝐴𝑜
 

  = 
13620𝑁

50,3415𝑚𝑚²
 

   = 270,55𝑁/𝑚𝑚² 

 
273,31+272,90+270,55

3
= 272,3𝑀𝑃𝑎 

d) Rata – rata tegangan tarik variasi oli ke 1 

Pmax = 15,77 𝐾𝑁 

  = 15,77𝑥1000 

  = 15770𝑁 

 Lebar = 15,69 

 Tebal = 3,36 
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 Ao = 𝑇𝑒𝑏𝑎𝑙 𝑥 𝐿𝑒𝑏𝑎𝑟 

   = 3,36𝑥15,69 

  = 52,7184𝑚𝑚2 

𝜎  = 
𝑃𝑚𝑎𝑥

𝐴𝑜
 

  = 
15770𝑁

52,7184𝑚𝑚²
 

   = 299,14𝑁/𝑚𝑚² 

e) Rata – rata tegangan tarik variasi oli ke 2 

Pmax = 14,61 𝐾𝑁 

  = 14,61𝑥1000 

  = 14610𝑁 

 Lebar = 14,88 

 Tebal = 3,35 

 Ao = 𝑇𝑒𝑏𝑎𝑙 𝑥 𝐿𝑒𝑏𝑎𝑟 

   = 3,35𝑥14,88 

  = 49,848𝑚𝑚2 

𝜎  = 
𝑃𝑚𝑎𝑥

𝐴𝑜
 

  = 
14610𝑁

49,848𝑚𝑚²
 

   = 293,09𝑁/𝑚𝑚² 

f) Rata – rata tegangan tarik variasi oli ke 3 

Pmax = 16,18 𝐾𝑁 

  = 16,18𝑥1000 

  = 16180𝑁 

 Lebar = 15,76 

 Tebal = 3,36 

 Ao = 𝑇𝑒𝑏𝑎𝑙 𝑥 𝐿𝑒𝑏𝑎𝑟 

   = 3,36𝑥15,76 
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  = 52,9536𝑚𝑚2 

𝜎  = 
𝑃𝑚𝑎𝑥

𝐴𝑜
 

  = 
16180𝑁

52,9536𝑚𝑚²
 

   = 305,55𝑁/𝑚𝑚² 

 
299,14+293,09+305,55

3
= 299,3𝑀𝑃𝑎 

g) Rata – rata tegangan tarik variasi air garam ke 1 

Pmax = 16,21 𝐾𝑁 

  = 16,21𝑥1000 

  = 16210𝑁 

 Lebar = 15,00 

 Tebal = 3,24 

 Ao = 𝑇𝑒𝑏𝑎𝑙 𝑥 𝐿𝑒𝑏𝑎𝑟 

   = 3,24𝑥15,00 

  = 48,6𝑚𝑚2 

𝜎  = 
𝑃𝑚𝑎𝑥

𝐴𝑜
 

  = 
16210𝑁

48,6𝑚𝑚²
 

   = 333,54𝑁/𝑚𝑚² 

h) Rata – rata tegangan tarik variasi air garam ke 2 

Pmax = 16,73 𝐾𝑁 

  = 16,73𝑥1000 

  = 16730𝑁 

 Lebar = 15,88 

 Tebal = 3,25 

 Ao = 𝑇𝑒𝑏𝑎𝑙 𝑥 𝐿𝑒𝑏𝑎𝑟 

   = 3,25𝑥15,88 
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  = 51,61𝑚𝑚2 

𝜎  = 
𝑃𝑚𝑎𝑥

𝐴𝑜
 

  = 
16730𝑁

51,61𝑚𝑚²
 

   = 324,16𝑁/𝑚𝑚² 

i) Rata – rata tegangan tarik variasi air garam ke 3 

Pmax = 16,19 𝐾𝑁 

  = 16,19𝑥1000 

  = 16190𝑁 

 Lebar = 15,64 

 Tebal = 3,19 

 Ao = 𝑇𝑒𝑏𝑎𝑙 𝑥 𝐿𝑒𝑏𝑎𝑟 

   = 3,19𝑥15,64 

  = 49,8916𝑚𝑚2 

𝜎  = 
𝑃𝑚𝑎𝑥

𝐴𝑜
 

  = 
16190𝑁

49,89,16𝑚𝑚²
 

   = 324,50𝑁/𝑚𝑚² 

 
333,54+324,16+324,50

3
= 327,4𝑀𝑃𝑎³ 
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Lampiran 2. Sertifikat pengujian
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Lampiran 3. Pembuatan spesimen 

No. 

Gambar Keterangan 

1. 

 

Spesimen sebelum 

dilakukan proses 

perlakuan panas 

2. 

 

Media pendingin 

menggunakan Oli mesin 

bekas dan air garam 

dengan jumlah garam 

10%/liter air 
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3. 

 

Spesimen setelah 

dilakukan proses 

perlakuan panas dan 

pendinginan cepat 

4. 

 

Hasil pengujian 

kekerasan 
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5. 

 

Hasil pengujian keausan 

6. 

 

Hasil pengujian tarik 

 


