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Lampiran A. Contoh Perhitungan

A.1 Perhitungan %Martensit yang Dihasilkan

Perhitungan martensit yang dihasilkan dilakukan dengan menggunakan perangkat
lunak ImageJ.

1. Buka perangkat lunak ImageJ hingga terbuka tampilan ImageJ seperti gambar

dibawah ini
'_é Image) = x
File Edit Image Process Analyze Plugins Window Help
S ojclol/al/NAlpjnd| | /lal7| | | |»

IMulti-peint® or point (alt or long click to switch; double click to configure)

Gambar A. 1 Tampilan ImageJ

2. Membuka file yang ingin dianalisis dengan cara klik tab File lalu pilih tab Open

4 Imagel _ x
Edit Image Process Analyze Plugins Window Help
I A o) e ox| /e | | |=
Open... Ctri+O t (alt or long click to switch)

Open Next Ctri+Shift+O
Open Samples

»
Open Recent 4
Impaort 4
Show Folder 4
Close Citrl+W
Close All Ctrl+Shift+WW
Save Ctri+S
Save As b
Revert Ctri+Shift+R.
Page Setup...
Print... Ctrl+P

Quit

Gambar A. 2 Membuka File Gambar
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3. Memilih gambar yang akan dilakukan analisa fraksi martensit dengan cara pilih

gambar lalu klik open

2 Open x
Look in: I Foto Metalog j L] [ '

FaN

Foto Metalog.jpg

File name: I j Open
Fies of type A Fies ) sl Ceesl |

Gambar A. 3 Memilih Gambar

4. Setelah gambar telah muncul, pilih menu Image lalu klik adjust dan klik

Thershold, lalu atur mengatur seting-an thershold sesuai kebutuhan.

4 Foto Metalog.jpg - (] X ! 4 Threshold x

a_

<l _bl_o
o TE—

| Defautt | |Red |

[v Dark background [~ Stack histogram
¥ Dontresetrange [ Rawvalues
[~ 16-bit histogram

'” B | (Ao | apply | Reset| set|

2 o

Gambar A. 4 Menganalisa Gambar

5. Melihat hasil analisa dengan cara klik menu Analysze lalu klik Set Measurements
dengan seting sebagai gambar berikut. Lalu klik OK
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i\\:a;ji‘t Image Process Analyze Plugins Window Help R :
Qojclo|l/]4 R ALlnd > /lals | | |»

reehand selections

g set Measurements b4

¥ Area [~ Mean grayvalue
[~ Standard deviation [~ Modal gray value
[~ Min & max grayvalue [~ Centroid

I~ Center of mass I~ Perimeter

[~ Bounding rectangle [~ Fitellipse

[~ Shape descriptors [ Ferets diamater
™ Integrated density [~ Median

I~ Skewness ™ Kurtesis

[¥ Areafraction [~ stack position

[~ Limitto threshold ¥ Display label
™ InvertY coordinates [ Scientific notation
I~ Add to overlay I~ NaN empty cells

Redirectto: |Mone -
Decimal places (0-9): |3

Gambar A. 5 Mengatur Pengaturan Gambar

6. Selanjutnya mendapatkan hasil analisa fraksi martensit dengan cara klik menu
Analyze dan klik Measure. Lalu didapatkan hasil analisa fraksi martensit yang

dapat dilihat pada gambar bawah ini

_é Results = O X
File Edit Font Results
Label Area  |%Area | -]

1 Foto Metalog jpg 159758 78.134

<]

R

Gambar A. 6 Hasil Analisa

A.2 Perhitungan Pengujian Tarik

Tabel berikut adalah hasil pengujian tarik yang didapatkan :
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Tabel A.1 Data Hasil Pengujian Tarik

Beban Perpanjangan ~ Tegangan Regangan Offset Offset
(KN) (mm) (N/mm?) (%) Strain 0,2%  Stress
0 0 0 0,000 0,002 0
68,5 1,1 171,25 0,019 0,021 167,6722
95,9 1,5 239,75 0,026 0,028 228,644
109,2 1,7 273 0,029 0,031 259,1298
137,1 2,1 342,75 0,036 0,038 320,1016
172,3 2,7 430,75 0,047 0,049 411,5591
238 4,3 595 0,074 0,076 655,446
276,4 6 691 0,103 0,105 914,5759
288,5 8,5 721,25 0,147 0,149 1295,649
300,5 9,8 751,25 0,169 0,171 1493,807
310,9 11,9 777,25 0,205 0,207 1813,909
3133 12,5 783,25 0,216 0,218 1905,366
325,9 14,9 814,75 0,257 0,259 2271,197
330,6 15,9 826,5 0,274 0,276 2423,626
336,9 18,4 842,25 0,317 0,319 2804,699
293,5 19,8 733,75 0,341 0,343 3018,1
20 19,9 50 0,343 0,345 3033,343

1. Perhitunagan luas penampang spesimen

2. Mencari nilai dari beban dan tegangan dapat dilihat pada mesin uji tarik

3. Perhitungan tegangan spesimen
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_F_70_ 2
01 valryis 175 N/mm

4. Perhitungan % regangan spesimen foil

e ==L — 46259

L 24

5. Perhitungan offset strain 0,002 spesimen

Offset strain = 0,002 + regangan = 0,002 + 0,019 = 0,021
6. Perhitungan offset stress 0,002 spesimen

Offset stress = regangan x nilai gradien = 0,019 x 9634,9

7. Membuat grafik tegangan regangan

1000
800
600
400
200

O T T T 1
0.000 0.100 0.200 0.300 0.400

Regangan

Tegangan (Mpa)

Gambar A. 7 Grafik Tegangan-Regangan

Dari gambar tersebut didapatkan UTS sebesar 841 Mpa dan % elongasi

sebesar 35,51%

A.3 Perhitungan Kekasaran Permukaan Sampel
1. Perhitungan kekasaran pada Temperatur 500

¢ Holding Time 30 menit

ARa = (Fy;pr + Gumo) X ’Dg X €
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ARa=0,62+ 0,62 x/1,5x%0,3035
ARa=0,231

e Holding Time 45 menit

ARa/t = (Fy;pr + Gmo) X /Dg X €

ARa=0,63 + 0,63 x/1,5x%0,3035

ARa=0,235
¢ Holding Time 60 menit
ARa/t = (Fypr + Gumo) X /Dg X €

ARa= 0,65 + 0,65 X /1,5 X 0,3035
ARa = 0,246
2. Perhitungan kekasaran pada Temperatur 800

e Holding Time 30 menit

ARa = (Fy oy + Gio) X |Dg X &

ARa=10,70+ 0,70 x /1,5 % 0,3035
ARa =263

e Holding Time 45 menit

ARa= (F,;pr + Gmo) X /Dg X €

ARa=0,74+ 0,74 x /1,5 % 0,3035
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ARa = 0,280
e Holding Time 60 menit
ARa = (F, . + Gmo) X /Dg X €

ARa= 0,75+ 0,75 x /1,5 x 0,3035
ARa = 0,282
3. Perhitungan kekasaran pada Temperatur 900

¢ Holding Time 30 menit

ARa= (F,;pr + Gmo) X ’Dg X €
ARa=10,79 + 0,79 x /1,5 x0,3035
ARa = 0,300

e Holding Time 45 menit

ARa = (F,;pr + Gmo) X /Dg X €

ARa=0,81+ 0,81 x/1,5x%0,3035
ARa = 0,307

e Holding Time 60 menit

ARa = (Fy;pr + Gmo) X /Dg X €

ARa=0,87+ 0,87 x /1,5 % 0,3035

ARa = 0,327

73



LAMPIRAN B
DATA PENELITIAN



Lampiran B, Data Penelitian
1. Data hasil %0Martensit yang Terbentuk
Tabel B. 1 Data Hasil Persebaran Marternsit

Suhu Holding time %Martensit
30 menit 61,583
500 45 menit 62,71
60 menit 65,464
30 menit 70,138
600 45 menit 74,49
60 menit 75,036
30 menit 79,921
700 45 menit 81,678
60 menit 87,084

2. Data hasil Ukuran Batas Butir

Tabel B. 2 Hasil Ukuran Batas Butir

Suhu Holding time Ukuran Batas Butir
500 30 menit 4,638
45 menit 6,375
60 menit 7,357
600 30 menit 7,552
45 menit 8,059
60 menit 8,097
700 30 menit 8,234
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Tabel B. 3 (Lanjutan)

Suhu Holding time Ukuran Batas Butir
45 menit 13,298
60 menit 14,395

3. Data hasil Uji Tarik

Tabel B. 4 Data Hasil Hasil Uji Tarik

Suhu Holding time UTS Yield Strenth Elongasi
30 menit 883,75 545 29,66
500 45 menit 851,25 542 30,862
60 menit 842,25 540 34,31
30 menit 841 490 35,52
600 45 menit 831,75 481 37,41
60 menit 823,5 478 37,76
30 menit 821 432 40,69
700 45 menit 817 420 42,41
60 menit 7915 380 43,10

4. Data hasil Perhitungan Surface Roughness

Tabel B. 5 Data Hasil Kekasaran Permukaan

Suhu Holding time

Surface Rougness

700 30 menit

0,84
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Tabel B. 6 (Lanjutan)

Suhu Holding time Surface Rougness
45 menit 0,85
60 menit 0,90
30 menit 1,00
800 45 menit 1,07
60 menit 1,09
30 menit 1,17
900 45 menit 1,22
60 menit 1,32

4. Data Hasil Analisa Persebaran Martensit

£ Results
File Edit Font Resulis .

[Label JArea  [%Area | =@
2 Ajpg 128956 61.583

Gambar B. 1 Analisa Persebaran

Martensit Sampel 530
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File Edit Font Results
[Label [Area  [%Area
3 545 141024 62710

Gambar B. 2 Analisa Persebaran

Martensit Sampel 545



4 se . o
5790302 pivals: 8-dit

File Edit Font Results

4 Cipg 266168 65464

Gambar B. 3 Analisa Persebaran

Martensit Sampel 560

d 645 - ] >
376x274 pixels; 8-bit, 101K

4 Results

File Edit Font Resulis
Label |Area Y%eArea |
1 645 103024 74492

Gambar B. 5 Analisa Persebaran

Martensit Sampel 630

£ 730 = o X
470x278 pixels; &

¢ Results
File Edit Font Results 4

[Label [Area  [%Area [ =
1 730 130660 79.921 T

Gambar B. 7 Analisa Persebaran

Martensit Sampel 700
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4 &30 = =] P
434x325 pixels; 8-bit, 138K

& Results

File Edit Font Results
|Label Area YeArea
1 630 141050 70.138

Gambar B. 4 Analisa Persebaran

Martensit Sampel 600

4 660 = (m] X
484x340 pixels; 8-it; 161K
T o

4 Results
File Edit Font Results

[Label [Area  [%Area | =
1 660 164560 75036

Gambar B. 6 Analisa Persebaran

Martensit Sampel 660

4 7as - o x
564x391 pirels; 8-bit; 215K

4 Resuits
File Edit Font Results

[Lebel [area  [%Area |
1 745 220524 81678
o

Gambar B. 8 Analisa Persebaran

Martensit Sampel 730



4 760
483335 pixels; 8-bit, 158K
- 5

File Edit Font Results
[Label JArea  [%Area [ =
3 760 161805 87.084

Gambar B. 9 Analisa Persebaran

Martensit Sampel 830

5. Hasil Analisa Ukuran Butir Menggunakan ImageJ

4 B lipg G
80.80x61 uu unit (mgxguﬁ) 8-bit, 134K

= o

d Aljpg (G

82 4X52 6 unn (412X313) 8-bit; 126K
=
- 3

File Edit Font File Edit Font
[Count [TotalArea [Average Size [%Area [* Slice  [Count [Total Area [Average Size [%Area | =AW
1829560 6.375 33.400 =~

Slice
A-1-1jpg 277 1284640 4638 26388 Bjpg 287
’ n e

i Gambar B. 11 Hasil Analisa Ukuran

Gambar B. 10 Hasil Analisa Ukuran
Butir Sampel 530 Butir Sampel 545

4 C1png(G
139.03x102.90 Unit (431x319

-bit, 134K

4 s
File Edit Font

Slice Count |Total Area |Average Size |%Area
C-1.png 585 4417.794 7.552 30.879

(Y

File Edt Font
Slice  |Count [Total Area |Average Size [%eArea |
C-1jpg 567 4171457 7357 32337

ke

Gambar B. 12 Hasil Analisa Ukuran o par B 13 Hasil Analisa Ukuran
Butir Sampel 560 Butir Sampel 600
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File Edit Font

Slice |Count \Tmta\Area |Average Size |%Area | = File Edit Font
Slice \Count ‘TatalArea ‘Average Size |%Area |

D-1.png 119 959.003 8.059 13.862
E-1jpg 283 2291383 8097 25092

Gambar B. 14 Hasil Analisa Ukuran  Gambar B. 15 Hasil Analisa Ukuran
Butir Sampel 645 Butir Sampel 660

[
I 110.60x74.40 unit (553x272); 8-bit; 201K
3 S

T2.42¢51.27 unit (239x169); 8-bit, 39K

= Suw‘ﬂal}f - D X File Ed\lt ch‘ ‘ ‘ ‘
. . Slice  [Count |Total Area |Average Size |%Area
File Edit Font Gljpg 204 2712880 13298 32.969
Slice |Count |Total Area |Averagej
F-1jpg 107 880.992 8.234 L‘ =

23

Gambar B. 16 Hasil Analisa Ukuran  gambar B. 17 Hasil Analisa Ukuran
Butir Sampel 700 Butir Sampel 745

127.11%87.11 unit (483x331); 8-bit; 156K

File Edit Font

Slice ‘Cuunt ‘TotaIArea Average Size ‘%Area |
H-1jpg 200 2878947 14395 26.003

Gambar B. 18 Ukuran Butir
Martensit Sampel 760
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LAMPIRAN C
GAMBAR ALAT DAN BAHAN



Gambar C. 3 Kain Wol Gambar C. 4 Katalis

Gambar C. 5 Larutan HNOs Gambar C. 6 Larutan HF
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Gambar C. 7 Muffle Furnace Gambar C. 8 Mesin Polishing
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