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Lampiran 1

LABORATORIUM BAHAN TEKNIK

DEPARTEMEN TEKNIK MESIN SEKOLAH VOKASI
UNIVERSITAS GADJAH MADA

HASIL PENGUJIAN KEKERASAN
No. 157 / P.Kkr / BT.DTM / 2019

Spesimen Friction Welding (Aluminium-Aluminium), Feed Rate 5.67 cm / menit

Jarak dr dy dz draarata | Kekerasan
No | Kode

sambungan (um) (um) (um) (VHN)

[ 95 [mm 640 | 670 65.50 432

— | 7.5 |mm 67.0 67.0 67.00 413

S| 55 |mm | 690 68.0 68.50 395

@1 35 [mm 70.0 71.0 70.50 37.3

< | 15 [mm 77.0 740 | 7550 325

05 |mm | 66.0 68.0 67.00 413

1 | n9t0 0.0 |mm 56.0 56.0 5600 | 591

05 |mm 70.0 70.0 70.00 37.8

w | 1.5 |mm | 600 500 | 5950 524

= | 35 [mm 58.0 58.0 58.00 55.1

@ |55 mm | 570 5.0 =urfuess® 57,00 571

< | 75 |mm 56.0 60.0 |  58.00 55.1

9.5 [mm 59.0 60.0 59.50 524

9.5 [mm 80.0 78.0  79.00 29.7

~ | 75 |mm 80.0 79.0 79.50 293

S | 55 |mm 79.0 79.0 79.00 297

@ | 35 [mm 73.0 72.0 72.50 35.3

< | 15 |mm 62.0 - 62,0 62.00 482

| 0.5 [mm 69.0 690 | 69.00 389

2 [ n.1500 0.0 |mm 70.0 70.0 70.00 37.8
05 |mm 500 | 560 57.50 561
o | 15 [mm 60.0 59.0 59.50 524

S | 35 |mm 60.0 60.0 60.00 515

? | 55 |mm 62.0 61.0 61.50 49.0

< | 75 |mm 60.0 60.0 60.00 515

9.5 |mm 62.0 61.0 61.50 49.0

Keterangan :

1. Menggunakan metode uji Vikers dengan pembebanan 100 gf, 5 detik
2. Satuan pengukuran diagonal jejak indentor dalam pm
3. Pengujian dilakukan pada tanggal 24 September 2019.
Lembar 1 dari 2

Kampus : JI. Grafika 2A Yogyakarta 55281 Telpon : (0274) 747632, 548637, 6492269. Fax. (0274) 546400
E-mail: lab.bahanteknik@yahoo.co.id
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LABORATORIUM BAHAN TEKNIK

DEPARTEMEN TEKNIK MESIN SEKOLAH VOKASI
UNIVERSITAS GADJAH MADA

HASIL PENGUJIAN KEKERASAN
No. 157 / P.Kkr / BT.DTM / 2019

Spesimen Friction Welding (Aluminium-Aluminium), Feed Rate 5.67 cm / menit

Jarak dr d4 d, d aaraia Kekerasan
No | Kode
sambungan (um) (um) (um) (VHN)
9.5 [mm 740 | 710 72.50 353
~ | 7.5 |mm 75.0 72.0 73.50 343
S | 55 [mm 78.0 78.0 78.00 30.5
P38, [mm | N 8010 77.0 78.50 30.1
< | 15 |mm 79.0 770 | 78.00 305
| 0.5 {mm 81.0 770 | 79.00 29.7
3 | n.2280 0.0 [mm 72.0 690 | 7050 37.3 |
05 |mm 60.0 58.0 59.00 53.3
© | 1.5 [mm | 600 60.0 60.00 51.5
s | 35 [mm 620 | 580 60.00 51.5
@ | 55 [mm 60.0 60.0 60.00 51.5
< | 75 [mm 62.0 500 | 6050 50.7
9.5 |mm 60.0 60.0 60.00 51.5
. Crnden 69.0 ~ 69.50 38.4
g |18F 080 Acak 69.0 700 | 6950 38.4
68.0 69.0 68.50 39.5
: 53.0 52.0 52.50 67.3
5. 4 ge” Acak 530 | 530 5300 | 660
52.0 53.0 52.50 67.3
Keterangan :

1. Menggunakan metode uji Vikers dengan pembebanan 100 gf, 5 detik
2. Satuan pengukuran diagonal jejak indentor dalam pm
3. Penguijian dilakukan pada tanggal 24 September 2019.

Yogyakarta, 24 September 2019.
el G20 LADOTatorium Bahan Teknik
Pengujian & Analisa

Material

Lab. Bahan m..zf
Departemen Teknik/Mesif
Sckolah Vokari UGN

Lilik Dwi Setyapa, ST., M.T.
NIP. 197703312002121002  Lembar 2 dari 2

Kampus : JI. Grafika 2A Yogyakarta 55281 Telpon : (0274) 747632, 548637, 6492269. Fax. (0274) 546400 :
E-mail: lab.bahanteknik@yahoo.co.id

]




Tensile stress (MPa)

' | ) (MPa) (mm/mm)
e 2427,68 80,914 0,0584
Time at Maximum Load Extensior:-:; dMaximum
(sec) (i)
[ 1] 11,20 1,87
Spesimen 2 910 rpm
120
100
80
i ,,d_.——"—" S
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0+ 1 + 4 t + + ! + + t t
0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,10 0,11 0,12 0,13 0,14 0,15
Tensile strain (mm/mm)
. Tensile stress at Tensile strain at
‘ Maxum(l.&r;l Eaed Maximum Load Maximum Load
| | (MPa) (mm/mm)
1] 1964,79 | 63,508 10,0615
RNt Mmoot Extension at Maximum
Load
(sec) (mm)
1] 11,80 1,97

Lampiran 2

Spesimen 1 910 rpm
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Tensile strain (mm/mm)

Maximum Load ‘

Tensile stress at

Maximum Load

Tensile strain at
Maximum Load
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Spesimen 3 910 rpm
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0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,10 0,11 0,12 0,13 0,14 0,15
Tensile strain (mm/mm)
| . [ Tensile stress at ] Tensile strain at
‘ Max""('ﬂ;l toad ‘ Maximum Load Maximum Load
| | (MPa) | (mm/mm)
1] 2194,96 69,852 | 0,0828
Fime at Maximimn Load Extension at Maximum
Load
(sec) [ (mm)
1 15,90 2,65
Spesimen 1 1500 rpm
120
i /&/ ==
1001 STT - e T o T S
—~
g 1
Z =80
123 L
]
S 60
2] t
o /
‘w40
S £
[
20
0
0,00 0,1 0,2 0,3 0,4 0,5 0,6 0,7
Tensile strain (mm/mm)
I . Tensile stress at I Tensile strain at
‘ Maxnm(t:\‘r;\ ezl Maximum Load Maximum Load
| (MPa) ! (mm/mm)
[ 1] 3122,84 112,614 | 0,2446
e A MUt Load Extension at Maximum
Load
(sec) (mm)
L 33 47,00 7,83
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Tensile stress (MPa)

Spesimen 2 1500 rpm

120
1001 = =
80
L L] //k B
60
40
201
(o]
0,00 0,1 0,2 0,3 0,4 0,5 0,6 0,7
Tensile strain (mm/mm)
. Tensile stress at Tensile strain at
‘ Max'm(l:\;;‘ Load Maximum Load Maximum Load
! (MPa) ! (mm/mm)
1] 2757,19 78,56 [ 0,2368
Time at Maximum Load BRI R BT
Load
| (sec) (mm)
1] 45,50 7,58
Spesimen 3 1500 rpm
120
100 — —
Lo | —
& r L~ B
Z 80
12} .
3
5 60
« ‘-
2 /
‘@ 40
5 L
[
20T
0
0,00 0,1 0,2 0,3 0,4 0,5 0,6 0,7
Tensile strain (mm/mm)
2 Tensile stress at | Tensile strain at
Maxvm(t'l\'r;\ Losd Maximum Load Maximum Load
| (MPa) | (mm/mm)
1] 2785,54 96,978 0,2240
Time at Maximum Load Extension at Maximum
Load
(sec) (mm)
1 43,00 AT

Specimen #
2
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Spesimen 1 2280 rpm
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Tensile stress (MPa)
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0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,10 0,11 0,12 0,13 0,14 0,15

Tensile strain (mm/mm)

z | Tensile stress at | Tensile strain at
Maxnrn(l:\lr;\ foad Maximum Load Maximum Load
| (MPa) ! (mm/mm)
1 2553,44 | 79,484 | 0,0834 |
Time at Maximum Load ExtensionL:; dMaximum
(sec) (mm)
16,00 | 2,67
Spesimen 2 2280 rem
120
_. 100
© L
=
Z =80 =
%] B N B e i A —
%] | —1 ——
3 —
5 60
L2 3
1
‘w40
5 L
=
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o+ + + - + + . - . - + . + + +
0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,10 0,11 0,12 0,13 0,14 0,15
Tensile strain (mm/mm)
= [ Tensile stress at | Tensile strain at
Maxnm(t&T foad Maximum Load Maximum Load
} (Mpa) | (mm/mm) |
1] 2376,05 74,758 0,0968
Time at Maximum Load Extension at Mo
(sec) Load
(mm)

EH| 18,60 | 3,10



Spesimen 3 2280 rpm
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Maximum Load
(N)
1] 2299,79

Time at Maximum Load
| (sec)

1] 14,00

Tensile strain (mm/mm)

Maximum Load
(MPa)

l Tensile stress at
74,552

Load
(mm)
2,33

" Extension at Maximum

Tensile strain at
Maximum Load
(mm/mm)
0,0728 |

Specimen #
3
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