LAMPIRAN A

CONTOH PERHITUNGAN



Lampiran A. Contoh Perhitungan
1. Perhitungan Ukuran Butir ImageJ

a. Quenching & Partitioning 250°C selama 5 Menit (QP250-5)

116
Ukuran Butir 1 = E =2,46 um

_ 116
Ukuran Butir 2 = 5—1 =2,27 um

116
Ukuran Butir 1 = 5 =2,32 um

o 246+227+2,32
Rata-rata ukuran butir = 3 =2,35 um

2. Perhitungan nilai rata-rata uji kekerasan (RHN)
a. As Received

) 104+106+106,2+105,3+104,2
As Received = i = 105,28 RHN

b. Quenching & Partitioning 250°C selama 5 Menit (QP250-5)

101,6+105,6+106+105,3+98,6
QP250-5 = . = 103,44 RHN

¢. Quenching & Partitioning 250°C selama 10 Menit (QP250-10)

97,6+95,6+105,2+106,3+103,2
QP250-10 = 5 =101,58 RHN

d. Quenching & Partitioning 250°C selama 15 Menit (QP250-15)

95,3+91,4+103,5+102,2+107,8
QP250-15 = 5 =100,04 RHN

e. Quenching & Partitioning 325°C selama 5 Menit (QP325-5)
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100,3+100,7+103,6+101,9 +102,4
QP325-5= 5 =101,78 RHN

. Quenching & Partitioning 325°C selama 10 Menit (QP325-10)

98,1+101+102+101,4+103
QP325-10 = 5 =101,1 RHN

. Quenching & Partitioning 325°C selama 15 Menit (QP325-15)

103,4+104,4+97,5+97,4+93,3
5 =99,2 RHN

QP325-15 =

. Quenching & Partitioning 400°C selama 5 Menit (QP400-5)

109,4+108,7+109,3+109,7+104,6
QP400-5 = z = 108,34 RHN

I. Quenching & Partitioning 400°C selama 10 Menit (QP400-10)

106,7+107,9+107,8+106,5+106,7
QP400-10 = 5 =107,12 RHN

j. Quenching & Partitioning 400°C selama 15 Menit (QP400-15)

Harga Impak (HI) =

105,1+105,7+108,4+106,3+105,1
QP400-15 = 5 =106,12 RHN

Perhitungan Harga Impak (J/mm?)

Luas Penampang = 2,5 mm x 8 mm = 20 mm?

Energi (J)

Luas Penampang (mmz)

a. As Received

b

6] )
p= 5=0,218 J/imm
20 mm
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. Quenching & Partitioning 250°C selama 5 Menit (QP250-5)

2

J
5 =0,6905 J/mm?
mm

1
P250-5 =
Q 20
. Quenching & Partitioning 250°C selama 10 Menit (QP250-10)

9

15,53 ] )
QP250-10 = 5 =0,7765 J/mm
20 mm

. Quenching & Partitioning 250°C selama 15 Menit (QP250-15)

9

16,84 ] )
QP250-15 = 5 =0,842 J/mm
20 mm

. Quenching & Partitioning 325°C selama 5 Menit (QP325-5)

b J 2
5 =0,82 J/mm
0 mm

QP325-5 =
. Quenching & Partitioning 325°C selama 10 Menit (QP325-10)

2

17,71 ] 2
QP325-10 = 5 =0,8855 J/mm
20 mm

. Quenching & Partitioning 325°C selama 15 Menit (QP325-15)

2

1
QP325-15 = - 0,952 J/mm?

1’Ill’Il2 -
. Quenching & Partitioning 400°C selama 5 Menit (QP400-5)

b

15,53 ] )
QP400-5 = 5 = 0,7765 J/mm
20 mm

i. Quenching & Partitioning 400°C selama 10 Menit (QP400-10)

16,84 ] )
QP400-10 = 5 =0,842 J/mm
20 mm

65



J. Quenching & Partitioning 400°C selama 15 Menit (QP400-15)

2

J
5 =0,9075 J/mm?
mm

1
P400-15 =
Q 20
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LAMPIRAN B

DATA PENELITIAN



Lampiran B. Data Penelitian

1. Data Karakteristik Material Baja AISI 4140

SeAH Besteel Corp. “' TEL : 482-(0)63-460-8572, 8318(QA)
! 16, SORYONG-OONG, KUNSAN, (E 482-(0)63-460-8114(Repres. )
CHEONBLK, KOREA(S73-711) LL TlFl(‘ATE FAX : 482-(0)63-460-8423  Page(0/0)
Date : 2019-01-11 Steel Grade CAISI 4140/SCM 440  Size (mm) * 16-600
Cert. No.: 201901-039434 Shape of Product : ROUND BAR Length (mm)  : 6,000
Custoser : Delivery Condition : As Rolled Weight (kg) :
Heat No. @ 286991 Quantity(pes) : 1
Chemical Composition (wi. %)
{aevnotisn c si MN 3 s cu [ CR MO
x 100 x 100 x 100 x 100 x 100 x 100 x 1000 x 1000 x 100
Nin. 38 15 75 80 15
ISpec . Max . 43 35 100 35 20 110 25
Rosult a 25 poC Al 16 20 25 103 5

Inapacton | Product Hardness ()
hems

| SURFACE | 255273HB  50-52 HRC

Mechanical Properties AISI| 4140/SCM 440

Mechanical Properties Symbol Steel
Yield strength (N'mm?) 2739
Tensile Strength (N/mm?) 2892
Extension ratio (%) 2182
Area reduction (%) 263
Impact (V) 87-88
< Pomarks>>
B/DS : 4
End of report
n\.\fy;ﬂf: ,‘.»‘:.
e nereby certify that the material described hereln has been Certified by SV,
nagn in scordance with the rules of the contract. % ;,m
Manager of Quality Assurance Dep!

Gambar B.1 Sertifikat Baja AISI 4140
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2. Data Hasil Uji Impak Menggunakan Metode Charpy

DETECH

Customer

Address

Object to be Tested
Location of Performance

Client's Description of Sample

Material Type/Grade
Material Size

Heat No.

Testing Purpose

Environment Temp
Type of Test
Test Method

10

V-Notch Position

Non HT

Partitioning 250°C,
5 menit
Partitioning 250°C,
10 menit
Partitioning 250°C,
15 menit
Partifoning 325°C,
5 menit

Partitioning 325°C,

10 menit

Partitioning 325°C,

15 menit

Partitioning 400°C,

5 menit

Partitioning 400°C,

10 menit

Partitioning 400°C,

15 menit

Testing Machine Used

Remarks

Test Conducted by
Witnessed By

TESTING REPORT

: DwiRahayu

Total of Page 1o

: UNIVERSITAS SULTAN AGENG TIRTAYASA Date of Received : December 2, 2024

: Sample
: PT Detech Profesional Indonesia

: AISI4140
: Maerial Testing

P 2522°C

Date of Tested : December 2, 2024

Sample Marking

¢ Charpy Impact Test (Charpy V-Notch)

{ ASTME23-23a

Specimen Size
(mm)
25x10x 55

Impact Value Specimen
0]

43

1381

1553

16.84

16.40

1771

19.04

15.53

16.84

18.15

Test Temp

Reference Code

ko) Sample Orientation

2%

Average Lateral Expansion

) (mm) B

: Charpy Impact Tester, Model : HT-8041A, SIN: 7472

: Muhammad Baihagi, ST

Gambar B.2 Data Hasil Pengujian Impak
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3. Menghitung Ukuran Butir dari Software ImageJ

—- —
4 250-5-1000xjpg (25%)
116.90x81.59 pm (2854x1992); RGB; 22MB

4 Imagel
File Edit Image Process Analyz¢

SIS PN

and (tracing) tool

4 SetScale
Distance in pixels: |[2828

Known distance: |116
Pixel aspectratio: |1.0
um

Unit of length:

Click to Remove Scale

I~ Global

4

Scale: 24.3793 pixels/um

OK | cancel| Help

Gambar B.3 Ukuran Butir Software ImageJ

4. Data Ukuran Butir Struktur Mikro Baja 4140

Tabel B.1 Data Ukuran Butir Struktur Mikro Baja 4140

Sampel

Ukuran Butir (um)

Rata-rata Ukuran Butir (um)

QP250-5

QP250-10

QP250-15

QP325-5

2,46
2,27
2,32
2,32
2,10
2,07
1,43
1,57
1,64
2,85
2,23
2,85

2,35

2,16

1,54

2,64




Tabel B.1 Tabel Lanjutan

Sampel Ukuran Butir (um)  Rata-rata Ukuran Butir (um)

1,54

QP325-10 1,77 1,65
1,66
1,40

QP325-15 1,35 1,38
1,41
2,10

QP400-5 1,93 1,97
1,90
1,49

QP400-10 1,57 151
1,47
1,22

QP400-15 1,20 1,23
1,28
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LAMPIRAN C

GAMBAR ALAT DAN BAHAN



Gambar C.1 Air Gambar C.2 Alat Pelindng Diri

Gambar C.5 Ampelas

..II s

Gambar C.7”I'3aja ;&ISI 4140 Gambar C.8 Ember
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Gambar C.11 Gelas Beker Gambar C.12 Hair Dryer

Gan;bar 6.14 aruansam itrat
(HNOs)

Gambar C.15 Mesin Grinding dan Gambar C.16 Metal Polish
Polishing

74



Gambar C.17 Mikroskop Optik Gambar C.18 Oli

Gambar C.19 Oven Gambar C.20 Tang Penjepit

Lk

‘ . ™ I i i W <
Gambar C.23 Resin Gambar C.24 Katalis
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