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LABORATORIUM MATERIAL TEKNIK MESIN
UNIVERSITAS SEBELAS MARET

SURAT KETERANGAN

Laboratorium Material Teknik Mesin UNS menerangkan bahwa :

Nama : Achmad Apriliansyah
NIM : 1421504713
Institusi : Universitas 17 Agustus 1945 (UNTAG) Surabaya

JIn. Semolowaru No 45 Surabaya

Telah melakukan penelitian pengujiaan Tarik dengan judul “Rancang bangun mesin
uji tarik uji bending dan uji tekan untuk pengujian bahan komposit dan polimer* pada tanggal
31 Oktober 2019 di laboratorium Material Teknik Mesin UNS.

Demikian surat ini dibuat untuk dapat dipergunakan sebagaimana mestinya.

Surakarta, 31 Oktober 2019

um____
© Mt kg Mesin s

‘Q_'J;/,'__,
A

[T . .
Dr. Ir. Wijang Wisnu Raharjo. MT.
NIP 196810041999031002
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Page Header Print Date: 10/30/2019
Metallic materials-Tensile Testing Report

Standard:  BS EN10002-1:2001
i Name |a Tau b |bu Lo Lu So Su 'ReH |
LN g
1D mm mm mm mm mm mm mmA2 mmA2 MPav 1
{ NO.1 5.00 13.00 57.00 65.00 |
‘r N Name~ Rm Fm
}'D . |MPa kN
‘NO.1 jso 1.92

A

28

b6 | LoadkN)

24

22

20

18

16

14

12

1 1

08

05

0s

02

Position(mm)
» >
0 5 10 15 20 % 3% 4 50 55 60 65
Tester Audit m”n

70



Pertambahan panjang

Gaya | Pertambahan panjang
N mm
1.14 41.64
1.11 42.53
1.08 43.42
1.06 44.31
1.05 45.19
1.04 46.08
1.03 46.97
1.03 47.86
1.03 48.75
1.02 49.64
1.02 50.53
1.03 51.42
1.02 52.31
1.03 53.19
1.03 54.08
1.03 54.97
1.03 55.86
1.03 56.75
1.03 57.64
1.02 58.53
1.03 59.41

N mm
0 0
0.03 0.01
0.05 0.17
0.1 0.53
0.17 1.08
0.3 1.74
0.59 2.57
1 3.57
1.27 464
1.48 5.71
1.62 6.78
1.72 7.84
1.8 8.91
1.85 $.97
1.89 11.04
1.91 12.11
1.9 13.17
1.88 14.15
1.88 14.99
1.89 15.86
1.88 16.75
1.86 17.64
1.85 18.53
1.83 19.42
1.8 20.31
1.79 21.19
1.77 22.08
1.75 22.97
1.73 23.86
1.71 24.75
1.69 25.64
1.67 26.53
1.65 27.42
1.62 28.31
1.59 29.2
1.56 30.08
1.53 30.97
1.5 31.86
1.48 32.75
1.45 33.64
1.42 34.53
1.39 35.42
1.36 36.31
1.32 37.2
13 38.08
1.26 38.97
1.22 39.86
1.17 40.75
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Page Header Print Date:10/30/2019 .

Metallic materials-Tensile Testing Report

Standard:  BS EN10002-1:2001

\‘*\ Name |a au b bu Lo Lu So Su ReH

ID . [mm mm mm mm mm mm mmA?2 mmA2 MPa

NO.1 5.00 13.00 57.00 65.00

‘“\ Name |Rm Fm

D\ |MPa kN

NO.1 29 1.88

A
28

Load(kN
o | DN
24
22

20

08
0.6
04

02
Position(mm)

0 5 10 15 20 25 30 35 40 45 50 55

Tester: Audit: 7n
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P

Jo

Gaya

Pertambahan panjang

Gaya | Pertambahan panjang |
N mm
1 42.34
0.99 43.23
0.99 44.12
0.99 45.01
0.99 45.9
0.98 46.79
0.99 47.68
0.98 48.57
0.98 49.46
0.98 50.34

N mm

0 0
0.03 0.14
0.06 0.47
0.13 0.99
0.21 1.63
0.4 2.41
0.77 3.37
1.14 4.43
1.38 5.5
1.56 6.57
1.68 7.64
1.76 8.7
1.82 9.77
1.85 10.84
1.88 11.91
1.88 12.97
1.86 13.98
1.85 14.83
1.86 15.68
1.86 16.57
1.85 17.45
1.83 18.34
1.81 19.23
1.8 20.12
.77 21.01
1.75 219
1.74 22.79
Y1 23.68
1.69 24.57
1.66 25.45
1.63 26.34
16 27.23
1.56 28.12
1.52 29.01
1.48 29.9
1.44 30.79
1.4 31.68
1.35 32.56
1.3 33.45
1.24 34.34
1.17 35.23
113 36.12
1.08 37.01
1.05 37.9
1.03 38.79
1.02 39.68
4 40.57

1 41.45
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Metallic materials-Tensile Testing Report

Standard:  BS EN10002-1:2001

N

. Name |a au b bu Lo Lu So Su ReH

1D \ | mm mm mm mm mm mm mmA2 mmA2 MPa
[§0.1 5.00 13.00 57.00 65.00 ;
. Name |Rm Fm

D [MPa  |kN

NO.1 29 1.89

A
28

26 Load(kN)
24
22
20
18
16

14

12

0.8
0.6
0.4

0.2
Position(mm)

0 5 10 15 20 25 30 35 40 45 50 55 60

Tester: Audit: n
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Gaya

Pertambahan panjang |

mm

1.02

41.91

1.01

42.8

1.01

43.69

44.58

45.46

46.35

47.24

48.13

49.02

Alalalalala

49.91

Gaya | Pertambahan panjang
N mm
0 0
0.01 0.05
0.03 0.28
0.08 0.71
0.16 1.3
0.29 1.99
0.58 2.86
0.99 3.89
1.25 4.96
1.45 6.03
1.59 7
1.68 8.16
177 9.23
1.82 10.3
1.86 11.37
1.88 12.43
1.87 13.48
1.84 14.41
1.87 15.25
1.88 16.13
1.87 17.02
1.86 17.91
1.85 18.8
1.83 19.69
1.81 20.58
1.79 21.46
1570 22.35
1.74 23.24
1.73 24.13
A7 25.02
1.67 25.91
1.63 26.8
1.6 27.69
1.57 28.58
1.53 29.46
1.49 30.35
1.46 31.24
1.42 32.13
1.38 33.02
1.34 33.91
1.3 34.8
1.26 35.69
1.22 36.57
1.16 37.47
1.12 38.35
1.09 39.24
1.06 40.13
1.04 41.02
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Page Header Print Date:10/30/2019

Metallic materials-Tensile Testing Report

Standard:  BS EN10002-1:2001

| Name |a au b bu Lo Lu so Su ReH |
R i

ID . /mm mm mm mm mm mm mmA2 mmA2 MPa

[
I

" NO.1 5.00 13.00 57.00 65.00 1
L J

r Name |Rm Fm

D [mpa KN

[ NO.1 30 1.93

A
28

Load(kN
26 (kN)
24
22

20

08
06
04

02

Position(mm)
0 >

0 5 10 15 20 25 30 35 40 45 50 56

Tester: Audit: n
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Gaya | Pertambahan panjang
N mm
1.03 41.66
1.03 42.55
1.03 43.44
1.03 44.33
1.03 45.22
1.03 46.11
1.03 47
1.03 47.88
1.02 48.77
1.02 49.66

Gaya | Pertambahan panjang
N mm
0 0
0.01 0.01
0.05 0.2
0.1 0.58
0.17 1.14
0.3 1.81
0.57 2.63
0.98 3.63
1.28 4.7
1.48 5.77
1.64 6.83
1.74 7.9
1.82 8.97
1.87 10.04
1.9 113
1.92 1217
1.91 13.22
1.89 14.17
1.9 15
1.9 15.88
1.9 16.77
1.89 17.66
1.87 18.55
1.85 19.44
1.83 20.33
1.81 21.22
1.78 221
1.76 22.99
1.73 23.88
1.7 24.77
1.66 25.66
1.63 26.55
1.59 27.44
1.556 28.33
15 29.22
1.47 30.11
1.43 30.99
1.38 31.89
T 32.77
1.29 ; 33.66
1.24 34.55
1.18 35.44
1.13 36.33
1.1 37.22
1.08 38.11
1.06 38.99
1.04 39.88
1.04 40.78
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Page Header Print Date:10/30/2019 =

Metallic materials-Tensile Testing Report

Standard:  BS EN10002-1:2001

f' . Name |a |au b bu Lo Lu So Su ReH
[\ ;
D mm mm mm mm mm mm mmA2 mmA2 MPa |

NO.1 5.00 13.00 57.00 65.00 |

«_Name |Rm Fm

D [mpa kN
NO.1 30 196

A
28

Load(kN
28 (kN)
24
22

20

08
06
04

02
Position(mm)

0 5 10 15 20 25 30 35 40 45 50 55 60

Tester: Audit: n
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=

Gaya | Pertambahan panjang
N mm
1.06 42.27
1.06 43.16
1.05 44.05
1.06 44.94
1.06 45.82
1.05 46.71
1.05 476
1.05 48.49
1.05 49.38
1.04 50.27
1.056 51.16

Gaya | Pertambahan panjang
N mm

0.01 0
0.04 0.11
0.08 0.42
0.17 0.93
0.28 1.57
0.56 2.32
0.98 3.27
1.27 4.34
1.47 5.4
1.62 6.47
1.73 7.54
1.82 8.61
1.87 9.67
1.92 10.74
1.94 11.81
1.96 12.88
1.93 13.87
1.94 14.73
1.94 15.6
1.94 16.49
1.92 17.38
1.91 18.27
1.89 19.16
1.87 20.04
1.85 20.93
1.82 21.82
1.8 22.71
1.76 23.6
173 24.49
1.67 25.38
1.62 26.27
1.58 27.16
1.53 28.05
1.49 28.94
1.43 29.82
1.38 30.71
131 31.6
1.26 32.49
12 33.38
1.15 34.27
1.2 35.16
1.1 36.05
1.09 36.94
1.08 37.82
1.07 38.71
1.07 39.6
1.07 40.49
1.06 41.38
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Page Header Print Date:10/31/2019

«

Metallic materials-Bend TestTesting Report

\\Name diameter of specimen(d) maximum force(Fm)

D~ mm kN

N

‘NO.1 10.00 0.10

|
|

A

Load(N)

70

Position(mm)
0 >
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

Tester: Audit: ”n

80



~

Gaya Defleksi
N mm

13.26 0.01
16.58 0.16
27 0.5
30.32 1.02
40.27 1.66
57.32 2.38
64.43 3.25
81.01 4.29
77.69 5.35
84.8 6.42
84.8 7.49
91.43 8.56
91.43 9.62
101.38 10.68
98.06 11.69
101.38 12.53
98.06 13.39
101.38 14.28
94.74 15.17
91.43 16.05
98.06 16.94
94.74 17.83
94.74 18.72
98.06 19.61
9474 20.5
94.74 21.39
88.11 22.27
84.8 23.16
81.01 24.05
77.69 24.94
74.37 " 25.83
74.37 26.72
74.37 27.61
71.06 28.5
67.74 29.39
60.64 30.28
67.74 31.16
64.43 32.05
57.32 32.94

81



_Page Header Print Date:10/31/2019

Metallic materials-Bend TestTesting Report

1 diameter of specimen(d) ' maximum force(Fm)

~~._Name
\\

D |mm kN

NO.1 10.00 0.11

A
Load(N)

120

110

70

Position(mm)

-
o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Tester: Audit: ”n
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I~

Gaya Defleksi
N mm

13.26 0.01
16.58 0.16
27 0.5
30.32 1.02
40.27 1.66
57.32 2.38
64.43 3.25
81.01 4.29
77.69 5.35
84.8 6.42
84.8 7.49
91.43 8.56
91.43 9.62
101.38 10.68
98.06 11.69
101.38 12.53
98.06 13.39
101.38 14.28
94.74 15.17
91.43 16.05
98.06 16.94
94.74 17.83
94.74 18.72
98.06 19.61
94.74 20.5
94.74 21.39
88.11 22.27
84.8 23.16
81.01 24.05
77.69 24.94
74.37 25883
74.37 26.72
74.37 27 .61
71.06 28.5
67.74 29.39
60.64 30.28
67.74 31.16
64.43 32.05
57.32 32.94
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Page Header

Print Date:10/31/2019

Metallic materials-Bend TestTesting Report

“~.Name

D

N

diameter of specimen(d)

T
| maximum force(Fm)

mm

kN

NO.1

10.00

|0.12

110

100

70

A

Load(N)

Position(mm)

2%

26

28

30

32

34

36

»
»

Tester:

Audit:

84

n

s



Gaya Defleksi
N mm

27 0.01
33.63 0.18
40.27 0.57
47.37 1.16
67.74 1.91
84.8 2.76
84.8 3.76
91.43 4.9
98.06 6.18
101.38 7.49
111.8 8.79
115.11 10.09
115.11 11.39
118.43 127
115.11 14
11511 15.31
111.8 16.61
105.17 17.9
108.48 19.19
101.38 20.38
101.38 21.37
101.38 22.3
98.06 23.29
101.38 24.38
91.43 25.59
91.43 26.74
88.11 27.81
91.43 28.92
84.8 30.03
81.01 31.14
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Page Header " I vew. 1w e 19

,_'Metallic materials-Bend TestTesting Report

" Name \ diameter of specimen(d) maximum force(Fm) \

N

D [mm kN

LNO.1 10.00 0.10

A
110 ﬂ

Load(N)

70

Position(mm)
0 >
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 3R M4 I

Tester: Audit: n

86



|

Gaya Defleksi
N mm

6.63 0.01
13.26 0.17
27 0.56
33.63 1.16
40.27 1.91
54 2.77
60.64 3.76
77.69 4.91
81.01 6.19
84.8 75
84.8 8.8
91.43 10.1
94.74 11.4
94.74 12.7
98.06 14
94.74 15.3
94.74 16.6
88.11 17.9
88.11 19.19
81.01 20.37
84.8 21.37
81.01 22.3
74.37 23.29
74.37 244
77.69 25.59
71.06 26.73
71.06 27.8
60.64 28.92
60.64 30.03
54 31.14
60.64 32.25

87




1+ g 1 caus

IR DA, 1Wo 1EV 1D

‘Metallic materials-Bend TestTesting Report

. Name
B -

N

_diameter of spedmé}l(d)

‘maximum force(Fm) |

mm

kN

NO.1

10.00

0.13

A
1401

110

70

40

Load(N)

Position(mm)

v

16 18 20 22 24 26 28 30 32

Tester:

n

88



[\)

Gaya Defleksi
N mm
23.69 0
33.63 0.17
40.27 0.56
57.32 1.16
57.32 1.91
71.06 2.77

84.8 3.77
98.06 4.92
105.17 6.2
111.8 79
115.11 8.8
115.11 10,1
121.75 11.4
125.53 12.7
115.11 14
121.75 15.31
121.75 16.61
125.53 17.9
125.53 19.18
118.43 20.37
108.48 21.35
111.8 22.29
101.38 23.27
101.38 24.38
105.17 25.59
98.06 26.73
94.74 27.8
91.43 28.91
84.8 30.02
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