KEMENTERIAN RISET, TEKNOLOGI DAN PENDIDIKAN TINGGI
FAKULTAS TEKNIK JURUSAN MESIN UNIVERSITAS BRAWIJIAYA

LABORATORIUM PENGUJIAN BAHAN
JI. Mayjen Haryono 167 Telp. $53286 Pes. 1214 Malang 65145

Surat K Peneliti
Nomor : 061/PT.13.FT.6.M/VII/2015
Yang bertanda tangan di bawah ini menerangkan dengan sesungguhnya bahwa mahasiswa:

Nama : Teguh Aris Santoso

Nim. : 105060207111001-62
Jurusan / Program Studi : Teknik Mesin S1

Fakultas : Teknik

Universitas/Instansi : Universitas Brawijaya Malang

Benar-benar telah melaksanakan penelitian / pengambilan data Pengujian Kekerasan
Mikrovikers,Foto Mikro dan Faoto Makro pada Baja Aluminium A6061 di Laboratorium
Pengujian Bahan Fakultas Teknik Jurusan Mesin Universitas Brawijaya Malang pada
tanggal 29 Juni - 27 Juli 2015 dengan judul skripsi :

"Pengaruh Variasi Friction Time Terhadap Sifat Tarik Sambungan Friction Welding dengan
Panjang Chamfer 3mm pada Alumimiun Alloy 6061."
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Jenis Pengujian : Pengujian Kekerasan Mikrovikers
Satuan tHV
Beban :098N
Bahan : Baja Al-Mg-Si
Penguji : Teguh Aris Santoso
NIM. : 105060207111001-62

Universitas/Instansi  : Universitas Brawijaya Malang
Tanggal Pengujian  : 03 Juli 2015

Panjang oy
Chamfer Friction Time Daerah Kekerasan (VHN)
Las 172.17
40 detik HAZ 151.93
Logam Induk 137.33
o Las 167.63
60 detik HAZ 146.5
Logam Induk 126.67
Panjang <
Chamf Friction Time Daerah Kekerasan (VHN)
Las 158.13
40 detik HAZ 170.67
_Logam Induk 123.9
Teapa chamfir Las 123.13
60 detik HAZ 149.23
Logam Induk 120.57
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Toe Learming University

T RANGAN
No. 23b.06.2015
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Nama : Teguh Aris Santoso
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Malang, 23 Juni 2015

Kepala Laboratorium
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Calibration Certificate ({m:z sz AN

Cenificate Number
5796 .EPE-.2D. 3N

Orger Number : 500.14.227
Receved Date « October 02, 2024

Company Name  ; Lab, Stuktur Teknik Sipd Fakultas Telnik Universitas Negen Malang
Address + ). Semarang No. $ - Malang

Equipment Name - Universaf testing Machine Environement Condmon of Calbration

Manutacture K3l Wel Temperature ;2522 °C

Type / Model b Humidity ;5425 %

Senal Number - 068 Reterence : SMM-WI-F-01

Capacity ;1000 kN Calibeation Date . October 02 2014

Resolution 1l L] Calibration Location  © Lab. Stuktur Telonik Siph
Fakultas Teknik Universitas

Negeri Malang

hus aAdjust justing | Adjusting® Vstilf'\a'
0 132 - -13.2 : 0.0 -
120 1145 - -14,5 ~14.5 -
200 2144 . -14.4 1.2 -
V!OO 3ia4 - ~14.4 -4.8
400 4139 - -13.9 35
500 514.2 - -14.2 -2.8
< - —
600 6145 - -14.6 -24
700 7156 __+156 - -2.2 -
Unrena:nly 5% 2 0.5% %
Tha Uncertainty 1s taken a1 a Convidence Level 95 % and Coverage Factor (k] = 2

Chart of Force Correlation
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Cahbrator Name Manufacture Type Serial Number Treceable 1o S Through
1, Loagce! 113 u-swi (K-0i3-IDN
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\ £ ~
S
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End of Certificate-

This certificate applies caly v the lem specified abeve
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TABLE 4 Grain Size Relationships Computed for Uniform, Randomly Oriented, Equiaxed Grains

Grain Size No. N, Grains/Unit Area A Average Grain Area "d Average Diameter T Mean Intercept Ny
G Nofin? at 100X  No./mm? at 1X mm? pm? mm pm mm pm Mo./mm
00 025 3.8 0.2581 258064 05080 508.0 0.4525 4525 221
0 050 175 0.1290 129032 03592 3592 03200 320.0 312
05 071 10.96 0.0912 91239 03021 3021 02691 269.1 372
1.0 1.00 15.50 0.0645 64516 02540 2540 02263 2263 442
15 141 21.92 0.0456 45620 0.2136 2136 0.1903 190.3 5.26
20 200 31.00 0.0323 32258 0.1796 1796 0.1600 160.0 6.25
25 283 43.84 0.0228 22810 0.1510 151.0 0.1345 1345 743
30 4.00 62.00 0.0161 16129 0.1270 1270 01131 1131 8.84
35 566 87.68 0.0114 11405 0.1068 106.8 0.0951 95.1 10.51
40 8.00 124.00 0.00806 8065 0.0898 898 0.0800 80.0 12.50
45 1.31 175.36 0.00570 5703 0.0755 755 0.0673 67.3 14.87
50 16.00 248.00 0.00403 4032 0.0635 635 0.0566 E6.6 17.68
55 2263 36073 0.00285 2851 0.0534 534 0.0476 476 21.02
6.0 32.00 496.00 0.00202 2016 0.0449 449 0.0400 40.0 25.00
6.5 4525 70145 0.00143 1426 00378 378 0.0336 336 2973
7.0 64.00 992.00 0.00101 1008 00318 318 0.0283 283 35.36
75 9051 1402.9 0.00071 713 0.0267 267 00238 238 4204
B.O 128.00 1984.0 0.00050 504 0.0225 225 0.0200 20.0 50.00
B5 181.02 2805.8 0.00036 356 0.0189 189 0.0168 16.8 5946
9.0 256.00 3968.0 0.00025 252 0.0159 159 00141 141 70.71
95 36204 56116 0.00018 178 00133 133 00119 1.9 84.09
10.0 512.00 7936.0 0.00013 126 00112 1.2 0.0100 10.0 100.0
105 724.08 112232 0.000089 89.1 0.0094 94 0.0084 8.4 189
1.0 1024.00 15872.0 0.000063 63.0 0.0079 79 0.0071 71 1414
ns 144815 22446 4 0.000045 446 0.0067 6.7 0.0060 59 168.2
12.0 2048.00 317441 0.000032 Nk 0.0056 56 0.0050 50 200.0
125 289631 448929 0.000022 223 0.0047 47 0.0042 42 2378
13.0 4096.00 634881 0.000016 15.8 0.0040 40 0.0035 35 2828
135 579262 B9785.8 0.000011 11 0.0033 33 0.0030 3.0 3364
14.0 8192.00 126976.3 0.000008 79 0.0028 28 0.0025 25 400.0

2

1
Y1817 161514 B

LAS Frcition time 40 detik 3mm
N intercept =33
N inside = 98

D average=12.712 um



Temperatur Pengelasan Friction Welding dengan Panjang Chamfer 3 mm dan 0 mm (Tanpa Chamfer)

Chamfer |Friction Time (detik) Pengulangan T (chuck) °c  |T(friction time) °C T(tailstock) °c T(Penyangga) °c T(upset) °c

1 29.3 187.45 30.56 36.32 189.32

2 31.43 189.56 30.32 36.89 190.36

40 3 32.56 188.42 30.87 37.54 191.66
4 33.21 189.55 30.54 37.21 192.98

5 33.76 187.33 30.21 37.77 192.44

6 34.45 188.63 30.43 38.56 192.35

1 30.65 190.21 30.44 36.45 192.43

2 31.23 190.89 31.56 36.9 192.68

45 3 31.78 191.63 31.24 37.21 193.22
4 32.54 192.65 30.67 37.4 193.67

5 33.67 192.67 30.44 38.67 193.84

6 33.89 192.88 31.94 38.92 193.54

1 31.27 191.38 30.46 37.23 193.54

2 31.89 192.67 30.87 38.76 193.67

3 mm 50 3 32.76 193.87 30.21 38.65 194.33
4 32.9 193.21 31.76 37.56 194.86

5 33.21 194.55 31.89 37.31 196.33

6 33.78 194.76 32.54 36.44 196.79

1 33.21 192.35 33.29 37.45 196.34

2 33.78 192.87 33.54 37.89 196.67

55 3 34.76 193.35 34.54 38.53 195.78
4 34.54 192.33 34.87 38.66 194.76

5 35.98 193.73 33.99 37.45 194.31

6 35.82 192.93 34.43 37.21 193.58

1 36.76 195.34 35.43 36.54 196.47

2 36.84 196.38 35.89 37.84 197.44

60 3 37.98 195.74 36.84 37.75 197.32
4 36.91 195.39 36.21 36.92 197.68

5 36.52 196.73 35.44 37.77 197.77

6 36.71 196.82 36.92 38.56 198.43




Chamfer |Friction Time (detik) Pengulangan T (chuck) °c T(friction time) °c T(tailstock) °c T(Penyangga) & T(upset) \C

1 29.56 195.34 30.56 36.32 197.32

2 31.78 196.38 30.32 36.89 197.45

40 3 32.74 195.74 30.87 37.54 19754
4 33.54 195.39 30.54 37.21 197.66

5 34.76 196.73 30.21 37.77 198.32

6 35.77 196.82 30.43 38.56 198.63

1 31.27 197.34 30.44 36.45 199.32

2 31.89 197.44 31.56 36.9 198.76

45 3 32.76 197.83 31.24 37.21 199.72
4 32.9 198.32 30.67 37.4 198.78

5 33.21 197.31 30.44 38.67 199.61

6 33.78 197.68 31.94 38.92 198.66

1 30.54 198.23 30.46 37.23 199.32

2 31.22 198.45 30.87 38.76 199.65

0 mm 50 3 31.78 198.54 30.21 38.65 200.12
4 32.54 198.33 31.76 37.56 199.87

5 33.67 198.75 31.89 37.31 199.77

6 33.89 198.35 32.54 36.44 199.93

1 33.21 199.32 33.29 37.45 200.13

2 33.78 198.7 33.54 37.89 201.43

55 3 34.76 199.43 34.54 38.53 201.67
4 34.54 198.67 34.87 38.66 202.43

5 35.98 199.76 33.99 37.45 201.62

6 35.82 199.79 34.43 37.21 201.79

1 36.43 200.76 35.43 36.54 205.43

2 36.88 201.45 35.89 37.84 206.32

60 3 38.73 202.45 36.84 37.75 206.49
4 37.45 202.76 36.21 36.92 205.91

5 36.52 203.21 35.44 37.77 206.78

6 36.71 203.76 36.92 38.56 207.81




