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Proses karburizing


 (
61
)






[image: ]

Proses holding time suhu 900 derajad
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Proses Uji impek
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Spesimen siap uji
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Spesimen hasil uji keausan
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Mesin uji kekarasan (brinel)
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Gambar tulang setelah terbakar
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Perhitungan
1. Menghitung nilai kekerasan

a. Variasi raw material


 (
71
)



VHN=

(1,854)P


𝑑2


Dimana:

P = Beban penekan ( Kgf )

D = Rata-rata diagonal jejak (mm)

Pengolahan data di bawah ini menggunakan baja st 41 dengan variasi perbandingan 650:350 gram

a) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,682

= 74,16
0,4624

= 160,4 VHN



b) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,682

= 74,16
0,4624

= 160,4 VHN






 (
72
)



c) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,692

= 74,16
0,4761

= 155,8 VHN

b. Variasi 500 : 500 gram



1) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,4252

= 74,16
0,180625

= 410,6 VHN



2) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,402

=74,16
0,16

= 463,5 VHN



3) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,4152






= 74,16
0,172225

= 430,6 VHN

c. Variasi 650 : 350 gram

 (
73
)



1) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,362

= 74,16
0,1296

= 572,2 VHN



2) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,372

= 74,16
0,1369

= 541,7 VHN



3) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,3552

= 74,16
0,126025

= 588,5 VHN






d. Variasi 750 : 250 gram

 (
74
)



1) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,342

= 74,16
0,1156

= 641,5 VHN



2) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,3352

= 74,16
0,112225

= 660,8 VHN



3) VHN=

(1,854)P


𝑑2


= 1,854 𝑥 40
0,3452

= 74,16
0,119025

= 623,1 VHN






2. Menghitung nilai keausan

a. Variasi raw 1 material

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,903
=
8𝑥13,6𝑥6,36𝑥15

= 23,66355
10.379,52

= 0,00228 𝑚𝑚3/𝑘𝑔

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,903
=
8𝑥13,6𝑥6,36𝑥15

= 23,66355
10.379,52

= 0,00228 𝑚𝑚3/𝑘𝑔

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥2,003
=
8𝑥13,6𝑥6,36𝑥15

=	27,6
10.379,52

= 0,00266 𝑚𝑚3/𝑘𝑔

b. Variasi raw 2 material

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜
 (
75
)







3,45 𝑥1,853
=
8𝑥13,6𝑥6,36𝑥15

= 21,8441063
10.379,52

= 0,00210 𝑚𝑚3/𝑘𝑔

2)  𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,903
=
8𝑥13,6𝑥6,36𝑥15

= 23,66355
10.379,52

= 0,00228 𝑚𝑚3/𝑘𝑔

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,853
=
8𝑥13,6𝑥6,36𝑥15

= 21,8441063
10.379,52

= 0,00210 𝑚𝑚3/𝑘𝑔

c. Variasi raw 3 material

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,903
=
8𝑥13,6𝑥6,36𝑥15

= 23,66355
10.379,52
 (
76
)







= 0,00228 𝑚𝑚3/𝑘𝑔

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,803
=
8𝑥13,6𝑥6,36𝑥15

= 20,1204
10.379,52

= 0,00194𝑚𝑚3/𝑘𝑔

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,853
=
8𝑥13,6𝑥6,36𝑥15

= 21,8441063
10.379,52

= 0,00210 𝑚𝑚3/𝑘𝑔

d. Variasi 500:500 gram 1

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,853
=
8𝑥13,6𝑥6,36𝑥15

= 2,11873125
10.379,52

= 0,00021 𝑚𝑚3/𝑘𝑔

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜
 (
77
)







3,45 𝑥0,803
=
8𝑥13,6𝑥6,36𝑥15

=	1,7664
10.379,52

= 0,00017𝑚𝑚3/𝑘𝑔

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,753
=
8𝑥13,6𝑥6,36𝑥15

= 1,45546875
10.379,52

= 0,00014 𝑚𝑚3/𝑘𝑔

e. Variasi 500:500 gram 2

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52

= 0,00027𝑚𝑚3/𝑘𝑔

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52
 (
78
)







= 0,00027𝑚𝑚3/𝑘𝑔

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,803
=
8𝑥13,6𝑥6,36𝑥15

=	1,7664
10.379,52

= 0,00017𝑚𝑚3/𝑘𝑔

f. Variasi 500:500 gram 3

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,593
=
8𝑥13,6𝑥6,36𝑥15

= 0,70855755
10.379,52

= 0,00007𝑚𝑚3/𝑘𝑔

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52

= 0,00027𝑚𝑚3/𝑘𝑔
 (
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)







3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,803
=
8𝑥13,6𝑥6,36𝑥15

=	1,7664
10.379,52

= 0,00017𝑚𝑚3/𝑘𝑔

g. Variasi 650 : 350 gram 1

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,673
=
8𝑥13,6𝑥6,36𝑥15

= 1,03763235
10.379,52

= 0,00010𝑚𝑚3/𝑘𝑔

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,803
=
8𝑥13,6𝑥6,36𝑥15

=	1,7664
10.379,52

= 0,00017𝑚𝑚3/𝑘𝑔

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,803
=
8𝑥13,6𝑥6,36𝑥15
 (
80
)







=	1,7664
10.379,52

= 0,00017𝑚𝑚3/kg

h. Variasi 650:350 gram 2

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,673
=
8𝑥13,6𝑥6,36𝑥15

= 1,03763235
10.379,52

= 0,00010𝑚𝑚3/kg

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52

= 0,00027𝑚𝑚3/kg

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52

= 0,00027𝑚𝑚3/kg
 (
81
)







i. Variasi 650:350 gram 3

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52

= 0,00027𝑚𝑚3/kg

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,993
=
8𝑥13,6𝑥6,36𝑥15

= 3,34753155
10.379,52

= 0,00032𝑚𝑚3/kg

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,803
=
8𝑥13,6𝑥6,36𝑥15

=	1,7664
10.379,52

= 0,00017𝑚𝑚3/kg

j. Variasi 750:250 gram 1

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜
 (
82
)







3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52

= 0,00027𝑚𝑚3/𝑘𝑔

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,073
=
8𝑥13,6𝑥6,36𝑥15

= 4,22639835
10.379,52

= 0,00040𝑚𝑚3/𝑘𝑔

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,803
=
8𝑥13,6𝑥6,36𝑥15

=	1,7664
10.379,52

= 0,00017𝑚𝑚3/𝑘𝑔

k. Variasi 750:250 gram 2

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,073
=
8𝑥13,6𝑥6,36𝑥15

= 4,22639835
10.379,52
 (
83
)







= 0,00040𝑚𝑚3/𝑘𝑔

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥1,073
=
8𝑥13,6𝑥6,36𝑥15

= 4,22639835
10.379,52

= 0,00040𝑚𝑚3/𝑘𝑔

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52

= 0,00027𝑚𝑚3/𝑘𝑔

l. Variasi 750:250 gram 3

1) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52

= 0,00027𝑚𝑚3/𝑘𝑔

2) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜
 (
84
)







3,45 𝑥0,993
=
8𝑥13,6𝑥6,36𝑥15

= 3,34753155
10.379,52

= 0,00032𝑚𝑚3/kg

3) 𝑤 =	𝐵.𝑏3
8 𝑟.𝑝𝑜.𝑙𝑜

3,45 𝑥0,933
=
8𝑥13,6𝑥6,36𝑥15

= 2,77503165
10.379,52

= 0,00027𝑚𝑚3/kg

3. Menghitung energi dan nilai impak

a. Menghitung energy impak

1) Raw material

∆E = W . L ( cos β – cos α )

= 200 . 0,8 (cos 46º-cos 151º)

= 160 (0,694658+0,875619)

= 160 x 1,570277

= 251,24432 joule

2) Variasi 500:500 gram

∆E = W . L ( cos β – cos α )
 (
85
)







= 200 . 0,8 (cos 106º-cos 151º)

= 160 (-0,275637+0,875619)

= 160 x 0,599982

= 95,99712 joule

3) Variasi 650:350 gram

∆E = W . L ( cos β – cos α )

= 200 . 0,8 (cos 115º-cos 151º)

= 160 (-0,422618+0,875619)

= 160 x 0,453001

= 72,48016 joule

4) Variasi 750:250 gram

∆E = W . L ( cos β – cos α )

= 200 . 0,8 (cos 129º-cos 151º)

= 160 (-0,629320+0,875619)

= 160 x 0,246299

= 39,40784 joule

b. Menghitung nilai impak

1) Raw Material
 (
86
)







IS =𝐸
𝐴

=147,0
84,91

=1,731 joule/mm2

2) Variasi 500:500

IS =𝐸
𝐴

=95,8
81,7

=1,713 joule/mm2

3) Variasi 650:350

IS =𝐸
𝐴

=72,3
85,0

=0,85 joule/mm2

4) Variasi 750:250

IS =𝐸
𝐴

=39,2 = 0,43 joule/mm2
89,9
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Variasi Titik Diagonal Kekerasan Kekerasan
Spesimen Uji D1 D2 (VHN) | Rata-rata (VHN)
1 0.42 0.43 410.6
AS50_B50 2 0.40 0.40 463.5 434.9
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UNIVERSITAS GADJAH MADA

HASIL PENGUJIAN KEAUSAN

- LABORATORIUM BAHAN TEKNIK
- DEPARTEMEN TEKNIK MESIN SEKOLAH VOKASI

SR S Tebal | Jari-jari | Panjan, Volume Keausan Keausan rata-
'Sz:sri::s;n T"J;'ik Disc Disjc W::nrg Tergores (Ws; rata (Ws;
| (Bimm) | (r;mm) | (b;mm) [ (Wimm’) | mm’kg.m) mm?/kg.m)
1 345 13.6 0.85 0.01314 0.00021
AS0_B50_1 | 2 3.45 13.6 0.80 0.01082 0.00017 0.000172
3 345 136 0.75 10.00880 0.00014
1 3.45 136 10.93 0.01719 0.00027
AS0_B50 2| 2 Lﬂs 136 | 093 0.01719 [~ 0.00027 0.000237
3 3.45 13.6 0.80, 0.01082 | 0.00017
1| 345 136 |- 059, | 000427 0.00007
AS0 B50 3| 2 ~345- [ 136 093 |, 001719 | 0.00027 0.000169
§ : 3 3.45. 136 080 | 001082 | 0.00017 J 4
: 1 345 —| 13.6] 0.67 || 0.00626 0.00010
A65 B35 1| 2 3453 1964 0.80 | 0.01082 0.00017 0.000146
3 | 345 | 136 | 080 | 001082 | 0.00017
I 1. | 345 |-136.| 067 -"| (000626 [ 0.00010
A65 B35 2 [ 2 | 345 [ 136 | 0937 001719 0.00027 0.000213
3 3.45 136 093 | 001719 | 0.00027
1 3.45 13.6 0.93 0.01719 | 0.00027
A65 B353| 2 3.45 13.6 099 | 002031 | 000032 0.000253
3 | 345 136 | 080 0.01082 0.00017
1 3.45 13.6 0.93 0.01719 0.00027
A75B25_1| 2 3.45 13.6 1.07 002566 | 0.00040 0.000281
3 3.45 13.6 0.80 0.01082 0.00017
1 3.45 13.6 1.07 0.02566 0.00040
A7S_BZS_2i 2 3.45 13.6 1.07 0.02566 0.00040 0.000359
B3 3.45 13.6 093 0.01719 0.00027
1 3.45 13.6 0.93 0.01719 0.00027 B
A75 B25 3| 2 3.45 13.6 0.99 0.02031 0.00032 0.000287
3 ] 3.45 13.6 0.93 0.01719 0.00027 ‘ |

Kampus : JI. Grafika 2A Yogyakarta 55281
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erangan:

1. Pengujian dilakukan tanggal 27 Juni 2023
2. Pengujian menggunakan universal wear

3. Jarak pengausan 1S m, Beban pengujian 6,36 kg

Identitas Penguji : A

Nama  : lkbal Madhani Ash Shidik -

NPM  :6418500070 @ - A ™~ Y

Institusi  : Teknik M;sin‘iUnilvlersitas Panc'aéak"ti‘Tegal ! A
/N \ ‘v“"i.‘\ |

afcarts, 27 Juni 2023
Staf Laboratonum Bahan Teknik

:
ueyepuebip ynjun yepy ‘jse Jeque]

Kampus : JI. Grafika 2A Yogyakarta 55281
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LABORATORIUM BAHAN TEKNIK

DEPARTEMEN TEKNIK MESIN SEKOLAH VOKASI
UNIVERSITAS GADJAH MADA

HASIL PENGUJIAN IMPACT

Kampus : JI, Grafika 2A Yogyakarta 55281

Yogyakarta, 27 Juni 2023

No. Variasi Sudut | Energi | Sudut Energi Luas | Harga Impact
Spesimen | ¢ (°) [ (J) | p(°) |Terserap(J)| (mm?) | (I/mm’)
1 A50_B50_1 151 300 | 106,00 95.8 81.7 1.173
2 | AS50_B50 2 151 300 | 111.00 82.6 82.7 0.999
3J A50_B50_3 151 300 104400ﬂ 101.2 87.0 1.163
4 | A65_B35_1 151 | 300 115A00l‘ 72.3 85.0 0.851
SJ A65 B35 2 | "151 | 300 |105.00| - 985 | 88.5 1.114
6 | A65B353 151 300 |'98.00 11270 91.9 1.281
7 | A75.B25.1 [~151' | 300 |'129.00 392 | 899 0.436
8 | A7 B25 2 [ 151 .| 300 ['1isi00] 723 L 872 0.829
9 | A75.B253 | 15Lo| 300 '|-115.00. 723 81.0: 0.893
| W e 0 ‘,' A~ - 5 i
Keleragngan \
1%
2 i
= /
4 Beratpalu20 kl gram P
Identitas Pengujl g
Nama : Ikbal | Madham Ash Shldlk N
NPM : 6418500070 =
Institusi : Teknik Mesin Universitas Pancasak\n yTegaI





