LAMPIRAN

Lampiran 1 Sertifikat hasil pengujian bending

KEMENTERIAN PENDIDIKAN, KEBUDAYAAN,
RISET DAN TEKNOLOGI
UNIVERSITAS SEBELAS MARET
FAKULTAS TEKNIK PROGRAM STUDI TEKNIK MESIN
LABORATORIUM MATERIAL
Jalan Ir. Sutami 36A Kentingan Surakarta 57126
Website: www.mesin.uns.ac.id

Sertifikat Hasil Penguijian
Cerficate of Analysis

No. SHP :ottb}/L.M.oosMH/zozz
Reference Number

Nomor Contoh
Sample Number

Jenis Contoh : $S400

Parameter : Pengujian Bending UTM 100 Ton
Parameters

Asal Contoh : Universitas Muhammadiyah Ponorogo
Sample’s origin

Dibuat Untuk : Universitas Muhammadiyah Ponorogo

Tql. Pengambilanlgenxerahan**}

Contoh Uji : 16 Agustus 2022
Sample taken/received on

_ 31 AUG 202
~... Mengetahui Surakarta,
a:0 Dekan Kepala Lab Material
lcanaan, Kerjasama,
rmasi

P

i
i

\%, 2
Dr. '§’Sﬁmu 3,Ritang, S.T., M.Trop., Arch Dr. Ir. Wijang Wisnu Raharjo, M.T.
NN 1994021001 NIP. 196810041999031002

F-TM-07.03.04 (sertifikat hasil pengujian)
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Lampiran 2 Tabel hasil pengujian bending

KEMENTERIAN PENDIDIKAN, KEBUDAYAAN,
RISET DAN TEKNOLOGI
UNIVERSITAS SEBELAS MARET
FAKULTAS TEKNIK PROGRAM STUDI TEKNIK MESIN
LABORATORIUM MATERIAL
Jin. Ir. Sutami 36a Kentingan Surakarta 57136 telp (0271) 632163
Website : www.mesin.uns.ac.id

IN‘ama Instansi : | Universitas Tanggal Pengujian [ : | 18 Agustus 2022
Muhammadiyah

Ponorogo

Nama Customer | : | Angga Dwi Riyanto Spesi: : | SS 400

Alamat : [ JI Budi Utomo No.10, | Jenis Uji : | uji Bending
Ronowijayan, Ponorogo,
Jawa Timur

No Hp : | 081239472422 Mesin Uji : JUTM100T

A. LAPORAN PENGUJIAN BENDIN¢

3 -
e

i

Tabel Hasil Uji Bending
No Kategori spesimen Eebis Eeb al Panjang | Gaya Tega{lgan
Ulangan | (mm) | (mm) Span/L Max | Bending
Variasi e | (mm) (kN) | (MPa)

1 e 1 30 | 12 102 40.26 1425.88
2| Material 2 30 12 102 41.1 1455.63
3 3 30 12 102 40.95 145031
4 1 30 12 102 40.72 1442.17
5 | Material 2 30 12 102 4065 1439.69
6 | Dilapisi 1 3 30 12 102 40.24 142517
7| menit 4 30 | 12 102 39.9 1413.13
8 5 30 | 12 102 39.58 1401.79
9 1 30 12 102 39.63 1403.56
10 Natega e 22 f 30 12 | 102 | 397 1406.04 |
11 | Dilapisi 2 3 30 | 12 102 40.28 1426.58
12| menit 4 30 12 102 40.03 1417.73
13 5 30 12 102 39.89 1412.77

F-TM-07.03.05 (Hasil pengujian)
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Lampiran 3 Hasil perhitungan tegangan bending (Mpa)

Variasi Waktu

No Celup

No

Spesimen

Rata-rata .
Gaya Gaya Max Tegangan Bending

Max (KN) (kN) (Mpa)

1 Raw Material

2 HDG 1 Menit

3 HDG 2 Menit

4 HDG 3 Menit

OO B WONPEFPOOBRWONMNREPOOBRMONMNEODNPRE

40.26
41.10 40.77 1.443,94
40.95
40.72
40.65
40.24 40.21 1.424,39
39.90
39.58
39.63
39.70
40.28 39.90 1.413,34
40.03
39.89
26.65
27.67
27.30 27.18 962,6958
27.22
27.07

Raw material : 40.26 kN = (40260 N)

3PL

ob=
2bd?

_ 3x40.260 x 102
2x30x122

ob

_ 12.319.560
8.640

ob

ob =1.425,875 Mpa

Raw material : 40.95 kN = (40.950 N)

3PL

ob=
2bd?

~ 3x40.950x 102
2x30x 122

ob

_12.530.700
8.640

ob

ob=1.450,312 Mpa

Raw material : 41.10 kN = (41.100 N)

3PL

ob = 2bd?

_ 3x41.100 x 102
2 x30x 122

cb

~12.576.600
8.640

cb

ob =1.455,625 Mpa

Rata-rata tegangan bending (Mpa)

1.425,875 + 1.455,625 + 1.450,312
=4.331,812 Mpa

4.331,812: 3 = 1.443,94 Mpa
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Lampiran 4 Hasil pengujian bending variasi waktu tahan hot dip galvanizing 1
menit
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Lampiran 5 Hasil pengujian bending variasi waktu tahan hot dip galvanizing 2
menit
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Lampiran 6 Hasil pengujian bending variasi waktu tahan hot dip galvanizing 3
menit
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Lampiran 7 Hasil pengujian bending raw material
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Lampiran 8 Grafik hasil pengujian bending spesimen 1 raw material

Page Header : Print Date:8/19/2022

Metallic materials-Bend TestTesting Report TL .

. Name | diameter of specimen(d) maximum force(Fm) t
g 2 TN
N kN

NO.1 10.00 ' " l4026

seoo]

44000 7L9an(N)
42000
40000
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34000

32000

28000
26000
24000

22000 |-

20000
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14000
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8000

' 6000

4000

2000

‘Position(mm)

»
»

0 5 10 15 20 2 30 3B 40 45 50 55 60 65

Tester: Audit: mn
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Lampiran 9 Grafik hasil pengujian bending spesimen 2 raw material

—— . o

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report 7( 2= 2
2

‘ “..Name |diameter of specimen(d) maximum force(Fm)

(D~ S imm kN
| ~N

ino.1 10.00 C a0

A
42000
Load(N)

18000
16000
14000 § . 2 - oy
12000

10000

‘Position(mm)

0 5 10 15 20 25 30 35 40 45 50 55 60 85

Tester: Audit: 1
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Lampiran 10 Grafik hasil pengujian bending spesimen 3 raw material

Page Header

Metallic materials-Bend TestTesting Report TL 3

i‘ “\Name |diameter of specimen(d) | maximum force(Fm) | S

Print Date:8/19/2022

\\‘\ 1
ID . |mm KN §

NO.1 10.00 40.95 ;

A

Load(N)

32000
30000

28000

24000

" 22000

18000
16000
14000
12000

10000

8000 R R D

2000

Position(mm)

v

0 5 10 15 20 25 30 35 40 45 50 56 80 85 70

Tester: Audit: n



Lampiran 11 Grafik hasil pengujian bending spesimen 1 variasi waktu 1 menit

Page Header

Print Date:8/19/2022

Metallic materials-Bend TestTesting Report . o

.
~

N,
B . {mm

. Name diameier of specimen(d)

maximum force(Fm)

kN

NO.1 10.00

w072

i
|
|

A
42000

Load(N)

4000 | o

32000

28000
24000
22000
20000
18000 | -
16000
14000
12000

10000 |-

2000

Position{mm)

»
>

psl 30 35 40 45 50 55 60 65 70

Tester: Audit:

n
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Lampiran 12 Grafik hasil pengujian bending spesimen 2 variasi waktu 1 menit

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report

'\\Name diameter of specimen(d) maximum force(Fm)
~ .
B

L3 wn

. imm kN

NO.1 1000 ) 4065

d(N
44000 Loa‘( )

42000 . ...

40000

10000

8000

Position(mm)

.
>

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Tester: Audit: n



Lampiran 13 Grafik hasil pengujian bending spesimen 3 variasi waktu 1 menit

Page Header

Print Date:8/19/2022

Metallic materials-Bend TestTesting Report | 1 v

F\\Name diameter of specime;(d)

maximum force(Fm)

1 N
l D imm
S

kN

NO.1 10.00

4024

A

Load(N)r )

18000
16000 | . |

14000 S
12000

10000 | -

Position(mm)

25 30 35

45

55

60

»
>

65

Tester: Audit:

n
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Lampiran 14 Grafik hasil pengujian bending spesimen 4 variasi waktu 1 menit

Page Header Print Date:8/19/2622

Metalhc matenals-Bend TestTesting Report L. % el

e Name dlameter of spectmen(d) mammum force(Fm)

<
1
| Blomaltioy i
[

1D mm kN

- ‘

10.00 ' 39.90

45000 Load(N)

44000
42000

40000

18000

16000

14000

12000

10000

6000

4000

2000

Position(mm)

»
»

0 5 10 15 20 25 -30 35 40 45 50 55 60 65

Tester. Audit: 171
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Lampiran 15 Grafik hasil pengujian bending spesimen 5 variasi waktu 1 menit

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report | g ok

'T\;,_\Name diameter of specimen(d) Vmaximum force(Fm)

D jmm kN

{NO.1 10.00 ' 39.58

Load(N) -

44000 - - - T

42000

24000

22000

20000 |- -

18000

16000 |.--

14000

12000

10000

6000

4000

2000

Position(mm)
 d

0 5 10 15 20 2 30 3 40 45 50 55 60 65

Tester: Audit: in



Lampiran 16 Grafik hasil pengujian bending spesimen 1 variasi waktu 2 menit

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report . 2 wn

“._Name |diameter of specimen(d) maximum force(Fm) !
4 . ) .

|
I ) . |mm kN

i
H
i
—
I
|
|

INO.1 10.00 T
1 -

Load(N)

44000
42000

40000

24000

22000

18000

16000

14000

12000

10000

8000

6000

4000

2000

Position{mm)

.

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Tester. Audit: 1n
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Lampiran 17 Grafik hasil pengujian bending spesimen 2 variasi waktu 2 menit

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report L. 2 et

\\_ Name | diameter of specimen(d) maximﬁm force(Fm) “
P ; - __#
D |mm kN ‘
: s ]

; NO.1 10.00 39.70

A
48000

44000 Load(N)
42000
40000
38000
36000
34000
32000 |-
30000
28000 |-
26000
24000 | . -

22000

18000
16000 |
14000
12000
10000

8000

4000

2000

Position{mm)

»

0 5 10 15 20 25 30 35 40 45 50 56 60 65

Tester: Audit: n



Lampiran 18 Grafik hasil pengujian bending spesimen 3 variasi waktu 2 menit

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report L. 2 ww

__—

F\_Name diameter of specimen(d) maximum force(Fm)
. ;

\

|

., 1
‘L'D S Imm kN |
N i

i I
i |
I

INOA1 10.00 4028

A
46000

44000 Load(N); ]

42000

28000 |-

24000 | ..
22000 |
20000
18000 - < : A -, 4
16000
14000
12000
10000
8000
6000‘ ,
4000

2000

Position(mm)

»
>

0 5 10 15 20 25 30 35 40 45 50 56 60 65

Tester: Audit "



Lampiran 19 Grafik hasil pengujian bending spesimen 4 variasi waktu 2 menit

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report L. 2 s

~. Name | diameter of specimen(d) maximum force(Fm
i ol e ) -
t

o,
D S lmm kN
NO.1 1000 ' 40.03

Load(N)

36000
34000
32000
30000
28000
26000

24000

18000
16000
14000
12000

10000

Position(mm)

3

0 5 10 15 20 25 30 35 40 45 50 56 60 65

Tester: Audit: n
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Lampiran 20 Grafik hasil pengujian bending spesimen 5 variasi waktu 2 menit

Page Header

Print Date:8/19/2022

Metallic materials-Bend TestTesting Report

f\

| 1D

~.Name | diameter of specimen(d)

maximum force(Fm)

s

S {mm

kN

]ridn T10.00

39.89

46000

44000

42000

40000

38000

36000

34000

32000 {-

30000

28000 |- -

26000

24000 |. .- ..

18000

18000

14000 | -

12000

10000

A

and(N) L

s |

L. 2 ek

Position{mm)

»

50

55

60

65

70

Tester:

”
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Lampiran 21 Grafik hasil pengujian bending spesimen 1 variasi waktu 3 menit

Page Header

Print Date:8/19/2022

Metallic materials-Bend TestTesting Report

T L. 3 mny

"

gID

INO.1
1

o

. lmm
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maximum foroe(lfrﬁ)

kN

10.00

|
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Position(mm)
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>
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Tester:

n
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Lampiran 22 Grafik hasil pengujian bending spesimen 2 variasi waktu 3 menit

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report

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

L, 2 mnt

{0 imm kN
Leovgone o B g B
@.1 10.00 27.67

A

Load(N)
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26000 |..-
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12000

10000 |-
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4000

2000

Position{mm)

»
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0 5 10 15 2 25 30 35 40 45 50 55 60 65

Tester: Audit: 7



Lampiran 23 Grafik hasil pengujian bending spesimen 3 variasi waktu 3 menit

——

Page Header Print Date:8M9/2022

Metallic materials-Bend TestTesting Report |

L : T
“. Name | diameter of specimen(d) maximum force(Fm) 1
e —— |

D "~ imm kN ]

Bt

2 oy

NO1 1000 o 2730 - !;

A
34000

Load(N}
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30000
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16000
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12000
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Position(mm)

v

0 5 10 15 20 25 30 35 40 45 50 56 60 65

Tester: Audit: 171
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Lampiran 24 Grafik hasil pengujian bending spesimen 4 variasi waktu 3 menit

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report | = 3

. Name diameter of sﬁecimen(d) imaximum force(Fm) i
e i - |

N | E—— —

}
.. imm gkN
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Lampiran 25 Grafik hasil pengujian bending spesimen 5 variasi waktu 3 menit

Page Header Print Date:8/19/2022

Metallic materials-Bend TestTesting Report ) o & e

. ' . —_
i Name |diameter of specimen(d) maximum force(Fm) ’
o _ |

}

1

i

|
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"

A

Load(N)
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4000
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3
>
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Lampiran 26 Komposisi
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Lampiran 27 Proses pengamatan struktur mikro
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