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LABORATORIUM PENGUJIAN BAHAN
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DATA HASIL PENGUJIAN
Jenis Pengujian : Pengujian Kekerasan Rockwell
Satuan :HRB
Beban 1980 N
Bahan : Alumunium
Penguji : Tamaryska Setyayunita
Nim. :125060201111021
Jurusan : §-1 Teknik Mesin
Universitas Brawijaya Malang
Tanggal Pengujian : 20 Desember 2015
Permukaan
Spesimen Recycling | Titik 1 Titik 2 Titik 3 Titik 4 Titik 5 | Rata-rata
ke- (HRB) (HRB) (HRB) (HRB) (HRB) (HRB)
A 1 75.5 77 78.9 79.5 81 78.4
B 2 81.5 82 82.2 82.6 82.8 82.2
C 3 86.8 87 88.5 88.5 88.2 87.8
D 4 84 84.5 84.8 84.8 85 84.6
Tengah
Spesimen Recycling | Titik 1 Titik 2 Titik 3 Titik 4 Titik 5 | Rata-rata
ke- (HRB) | (HRB) | (HRB) | (HRB) | (HRB) | (HRB)
A 1 66.2 71 11.1 83.1 80.1 76.7
B 2 75 78.8 81.2 81.8 82.5 79.9
€ 3 755 78.5 81.8 81.8 82.5 80.0
D 4 795 80.8 81 81 81.5 80.0
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LAMPIRAN 2

TABEL PERHITUNGAN UKURAN BUTIR ASTM

Ay E 112- 96

TABLE 4 Grain Size Relationships Computed for Uniform, Randomly Oriented, Equiaxed Grains

Grain Siza No. N, Graina/Unit Area A Average Grain Area °d Average Diamedar T Mean Intercept Ny
G Mo.in® at 100X MNoJmm® at 1 mm? pm? mm pm mm pm Ma./mm
il 025 388 0.2581 258064 0.5080 508.0 0.4525 4525 241
0 0.50 775 0.1290 128032 0.3502 3582 0.3200 3200 312
05 0 1096 n.oo12 21239 03021 302.1 0.2691 260.1 in
1.0 1.00 15.50 0.0645 64516 0.2540 2540 02263 2263 442
15 141 2182 0.0456 45620 0.2136 2138 0.1803 1003 526
20 2.00 .00 0.0323 32258 0.1796 1706 0.1600 1600 6.25
25 283 4384 0.0z228 22810 0.1510 1510 0.1345 135 743
a0 4.00 6200 0.0161 16129 0.1270 1270 IRIEY 131 884
35 5.66 &7ER 0014 11403 0.1068 1068 0.0851 5.1 10.51
40 8.00 12400 0.00806 BOES 0.0808 BO& 0.0800 BO.O 12.50
45 1.3 175.36 0.00570 5703 0.0755 755 0.0673 B7.3 14.87
50 16.00 248.00 0.00403 4032 0.0835 B35 0.0566 56.6 17.68
55 2263 350.73 0.00285 2851 0.0534 534 0.0476 476 21.02
B0 32.00 496.00 0.00202 2016 0.0449 449 0.0400 400 25.00
B3 45.25 T01.45 0.00143 1426 0.0378 78 0.0335 e 273
70 B64.00 @02.00 0.001M 1008 0.0318 na 0.0283 283 3536
75 8051 14029 0.00071 713 0.0267 26.7 0.0238 238 20
B.O 128.00 1884.0 0.00050 504 0.0225 225 0.0200 200 50.00
B5 181.02 28058 0.00036 356 0.0189 189 0.0168 168 59.46
] 256.00 3868.0 0.00025 262 0.0150 159 0014 14.1 70.M
] 362.04 5611.6 0.00018 178 0.0133 133 n.o19 19 a4.09
100 512.00 TE36.0 0.00013 126 ponz 12 0.0100 100 100.0
105 724.08 112232 0.000088 A3l 0.0004 n4 0.0084 B4 118.8
1.0 1024.00 138720 0.000063 £3.0 0.0070 74 0.0071 7.1 1414
115 1448.15 224464 0.000045 446 0.0067 BT 0.0060 59 168.2
120 2048.00 744 0.000032 A 0.0056 il 0.0050 50 200.0
125 280631 448029 0.000022 223 0.0047 47 0.0042 42 2378
13.0 4086.00 B3488.1 0.000018 158 0.0040 40 0.0035 35 2828
135 5702 62 897858 0.00001 1.1 0.0033 33 0.0030 a0 3364
140 8192.00 1269763 0.000008 78 0.0028 28 0.0025 25 400.0
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LAMPIRAN 3

HASIL PENGUJIAN KOMPOSISI RECYCLING 1

CSPECTRO

PT.H.P.METALS INDONESIA

122804

11/10/2015 10:45:10 AM

Method: Al-ADC-12
Comment: Al-Base ADC-12 Element Concentration
Sample No.: Sample ID:
1
Si i Fe Cu Mn | Mg Cr
% [ % | % % _ % %
1 0469 | 0369 | 00899 0.0534 977 00113
2 0.457 0.365 0.0875 0.0532 957 | o012
13 0424 | 0361 0.0829 0.0531 9.30 0.0112
[ Na | Ca I R S _ P sn
' VST e, S . R %
| 1 < 0.00005 0.00Q§7 00066 70&0?8 g < 0 00050 0.0035
' 2 <0.00005 | 00013 0.0065 0.0082 <0.00050 0.0032
3 < 0.00005 0.0010 0.0060 0.0073 <0.00050 0.0026
] Be zr Bi cd Al
.o % | % % i % . %
1§ | £ 000006 00012 000048 '  0.00067 891 E
‘2 | i 000006 0.0012 <000030 | 000084 894
{3 I | . 0.00006 0.0011 0.00033 0.00086 89.7 ‘
i Lg g ;
B y

S SPECTRO

PT.H.P.METALS INDONESIA

Zn Ti
% %
0.0687 0.0109
0.0883 0.0120
00596 | 00120
Sb Sr
% %
< 0.00040 <0,00010
< 0.00040 <0.00010
< 0.00040 <0.00010
q
- [}

122804

Method: AI-ADC-12 11/10/2015 10:45:10 AM
Comment: Al-Base ADC-12 Element Concentration
Sample No.: Sample ID:
1
, si Fe Cu Mn Mg cr Zn Ti
% % % % % % % %
2(3) 0.450 0.365 0.0868 0.0532 955 | 00112 0.0849 0.0116
Na Ca Ni Pb P sn sb sr
% % % % % % e | %
2(3)  <000005 | 00011 | 00064 | 00081 <0.00050 0.0031 | <0.00040 | <0.00010
BE | Bi [ cd Al
‘ % | % % | % , % |
~ @8(3)  0.0006 0.0011 0.00037 0.00066 |  89.4 |
A=
1%//2015
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LAMPIRAN 4

HASIL PENGUIJIAN KOMPOSISI RECYCLING 2

L SPECTRO

122804

PT.H.P.METALS INDONESIA

Method: AlFADC-12 11/10/2015 10:41:57 AM
Comment: Al-Base ADC-12 Element Concentration
Sample No.: Sample ID:
2 o :
Ui Si Fe Cu Mn Mg IES Cr Zn | T
R [ A % % % A . ] e, ‘ %
1 [ o529 o4t 0.119 0.0568 9.75 0.0118 00809 | 00125
2 0.538 0.391 0108 | 00566 976 00117 0.0769 0.0123
3 | 0550 0.418 0117 0.0570 989 0.0119 00806 = 00124
N2 [ ca NI AN B ) Sn. | sb_ st
T ; % % | % [+ % [ % | % %
1 | <000005 | 00018 0.0075 0.0092 <0.00050 0.0038 000040 | <0.00010
2 <000005 | 00016 | 00062 00089 | <0.00050 0.0036 <0,00040 <0.00010
3 | <000005 | 00018 0.0073 00100 | 4000050 | 00042 <0.00040 <0.00010
Be. |z o oms . [Face i oM
| % | % % % %
1 0.00008 00011 | <0.00030 0.00066 \ 89.0
2 0.00006 0.0012 0.00039 . 000070 | 880 3
Y 0.00006 0.0012 000032 i 0.00061 88.8
S | .
113
3 X - i
» ‘ '
(N | s

PT.H.P.METALS INDONESIA

SSPECTRO

Method: Al-ADC-12 ’
Comment: Al-Base ADC-12 Element Concentration
Sample No.: Sample 1D:
2 —— - - S
Si Fe | cCu ~Mn ]
% % | % % %
(3 | 0519 0.406 0414 0.0568 .80
Na Ca Ni s
% | % % % | %
203 <0.00005 0.0017 0.0070 0.0094 | <0.00050
'V Be | zr [ 8 & G Al
3l % % “ % % %
(3 | 0.00006 00012 0.00034 0.00066 89.0
b

122804

11/10/2015 10:41:57 AM

cr Zn Ti

% % | %
 0.0118 0.0795 | 00124

sn sb | Sr

% | % %
0.0039  <0.00040 <0.00010
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LAMPIRAN 5

HASIL PENGUJIAN KOMPOSISI RECYCLING 3

CSPECTRO

PT.H.P.METALS INDONESIA

122804

Method: Al-ADC-12 11/10/2015 10:37:22 AM
Comment: Al-Base ADC-12 Element Concentration
Sample No.: Sample ID:
3
si Fe Cu | Mn Mg Cr [ Zn Ti
% % % % | % % | % %
1 0.564 0435 | 0107 © 0.0545 8.72 00121 | 0.0699 0.0128
2 0.567 0.436 0.105 0.0545 8.84 0,0122 0.0692 0.0130
3 | 0544 0.419 0.106 0.0542 8.70 0.0119 0.0691 0.0127
Na | Ca M [ Pb = S [ - 5h sr
% % % | % % % % %
1 < 0.00005 0.0015 00082 | 00083 | <000050  0.0036 < 0.00040 <0.00010
2 < 0.00005 0.0015 0.0081 0.0085 <000050 | 00037 | <0.00040 <0.00010
3 | <0.00005 0.0015 0.0080 0.0079 < 0.00050 00033 | <0.00040 <0,00010
Be [ zr Bi ‘ cd Al
% % % | % I %
1 000006  0.0011 <00D030 | 000057 | 900
2 0.00006 0.0012 <0.00030 | 0.00060 89.9 -
ST 000006  0.00094 | 0.00059 90.1

CSPECTRO

< 0.00030

PT.H.P.METALS INDONESIA

Method: Al-ADC-12 :
Comment: Al-Base ADC-12 Element Concentration
Sample No.: Sample ID:
3 —_— —_— -
Si Fe | Cu | Mn Mg
e I ’ % wme % %
IE) 0558 | 0430 | 0106 0.0544 8.75
I Ca i . ]
[ % % % % | %
(3 | <0.00005 0.0015 0.0081 0.0083 <0.00050
Be Z¢_ S0l R o | .
| % TR % %
| @@ | o0.00008 0.0011 <0.00030 0.00059 90.0
s

122804

11/10/2015 10:37:22 AM

Cr Zn Ti
%o % %
00121 | 00684 00128

SSH Sb Sr
Bl MY, ‘ %
0.0035 | <0.00040 | <0.,00010

M faovs
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LAMPIRAN 6

HASIL PENGUJIAN KOMPOSISI RECYCLING 4

EopECTIO

PT.H.P.METALS INDONESIA

Element Concentration

Method: AI-ADC-12
Comment: Al-Base ADC-12
Sample No.: Sample ID:
4 -
| Si Fe Cu
i . ] -8 %
1 0.475 | 0.398 0.0903
! 2 0.480 0.391 | 0.0899
3 0.464 03%5 | 00878
Na Ca Ni
| %
1 < 0.00005 000078  0.0069
2 < 0.00005 0.00078 0.0067
. 3 s 0.00005 0.00078 0.0068
| Be - Zr r i Bi
| % | % % ‘
1 |5 0.00006 0.0011 < 0009}Q l
- 2 |+ 0.00006 0.0010 0.00041 |
3 5 0.00006 0.0012 0.00059
TR A o ]
¥ i
i

CSPECTRO

Method:
Comment:

Sample No.
4

L«ar

2(3)

_e® |

PT.H.P.METALS INDONESIA

Element Concentration

Mn

0.0549
0.0548
0.0548

Pb
%
0.0080
0.0084
0.0088

cd
%
0.00060

0.00068
0.00056

Al-ADC-12
Al-Base ADC-12
2 Sample ID:
Si Fe Cu Mn
% % % Y%
0.473 0.395 0.0893 0.0548
Na o [ M Pb
. % - ] [, S| %
< 0.00005 0.00078 0.0068 0.0087
Be Zr Bi cd
% % % %
0.00006 0.0011 0.00044 0.00061
e

122804

11/10/2015 10:59:15 AM

Mg cr Zn Ti
% % % %
9.93 00109 00712 0.0100
10.05 00108 0.0701 0.0088
6.77 00111 0.0638 0.0102
P sn | sb | s
% % [ % %
<0.00050 0.0037 <000040 | <0.00010
< 0.00050 00034 | <0.00040 | <000010
<0.00050 0.0038 <000040 | <0.00010
Al #as \
pe e
889 1
8.8 ]
89.1 i
\ raie ]
I |
' 3

122804

11/10/2015 10:59:15 AM

Mg Cr Zn Tl |

% % % % )

9.91 0.0110 0.0684 0.0097

N i e [ sr

% % | % | % _
| <0.00050 0.0036 < 0.00040 <0.00010

Al [ 7 —

%

89.0

W ot
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