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ABSTRAK

Stud bold pada part yang digunakan untuk aplikasi penyambungan pipa besi
diperlukan perlakuan panas khusus penggunaan penyambungan pipa minyak dan
gas, SCM440 biasa diaplikasikan sebagai spare part mesin dan stud bolt karena
kekerasannya. Tujuan penelitian ini ingin mengetahui pengaruh media quenching
variasi viskositas oli terhadap kekerasan dan struktur mikro material baja SCM 440.
Dalam penelitian ini, baja SCM440 diberikan perlakuan hardening pada suhu 850°C
dengan penahanan waktu 1 jam, dan di quenching menggunakan variasi viskositas
oli SAE 40w, SAE 50w, SAE 80w, dan di tempering pada suhu 600°C selama 1
jam. Hasil analisis menunjukan adanya pengaruh secara linier antara tingkat
kekerasan dengan tinggi nilai viskositas oli. Kekerasan baja SCM440 meningkat
dengan semakin tinggi nilai viskositas pada oli, secara berurutan besar nilai
kekerasan pada viskositas oli SAE 40w, SAE50w, SAE80w diperoleh nilai
kekerasan 267,07 HV, 286,52 HV, 329,84 HV, dan diikuti analisis struktur mikro
yang cenderung mengalami perubahan dari pearlite menjadi cementite dan
banyaknya unsur martensite dengan semakin besar nilai viskositas oli.

Kata Kunci : Stud bold, SCM440, Viskositas oli, Struktur mikro



ABSTRAK

Stud bold on the part used for iron pipe connection applications requires
special heat treatment use of oil and gas pipeline connection, SCM440 is commonly
applied as a spare part of the machine and the stud bolt due to its toughness. The
purpose of this research is to know the influence of the quenching media variations
in the viscosity of the oil on the strength and microstructure of the steel material
SCM 440. In this study, the steel SCM440 was treated with hardening at a
temperature of 850°C with a retention time of 1 hour, and was quenched using
variations in SAE 40w, SAE 50w, and SAE 80w oil viscosity, and tempered at
600°C for 1 hour. The strength of SCM440 steel increases with the higher viscosity
of the oil, in a large sequence the strength of the SAE 40w, SAE50w and SAE80w
oil viscosities obtained strength values 267,07 HV, 286,52 HV, 329,84 HV, and
followed by the analysis of micro structures that tend to change from pearlite to
cementite and the abundance of martensite elements with increasing values of oil
viskosity.

Key Words : Stud bold, SCM440, Viscosity of the oil, Micro structures



DAFTAR ISI

KATAPENGANTAR ..ottt st saa et e e e annaennee s i
ABSTRAK ...ttt i
DAFTAR IS ..ottt e ae e et e s %
DAFTAR TABEL ...ttt vii
DAFTAR GAMBAR ...ttt et viii
DAFTAR LAMPIRAN . ...ttt ettt ne et X
BAB | PENDAHULUAN ......ooiiiie ettt 1
1.1 Latar Belakang Masalah.............cccoooiiiiiiiiiii e 1
1.2 RUMUSAN MaSalaN.........cuiiiiieicee e 3
1.3 Batasan Masalah............ccccoouviiiiiii 3
1.4 Tujuan PeNEIILIAN .......cooiiee e 3
1.5 Manfaat Penelitian ............ccoooiiiiiiiiieiee e 4
1.6 Sistematika Penelitian............ccoooviiiiiiiiiiie 4
BAB Il LANDASAN TEORI ....cooiiiiiiiiiieee e 6
2.1 BaJA .. utiieiiiie it a e e rre e 6
2.2 KIASITIKAST BAJA.. .. eccciveeeiiiieeiiie et 6
2.2.1 Baja Paduan (AHOy Steel) .........ooeivireiiiie e 6
2.2.2 Baja Karbon ........cooiiiiii et 7

2.3 Pengaruh Unsur Terhadap Baja..........cccveiiiveiiiec i 8
2.4 BaJa SCIM 440 ....coeiiiieiie ettt 9
2.5 Sifat MeKanik Baja ..........cceeiiuieeiiiiieiiie e 11
2.6 Diagram Fasa FE-FE3C ........coiviiiiiiiiie e 13
2.7 Transformasi fasa FE3C.........ooiiiiiiiiiiiie et 15
2.8 Heat TreatMent..........ccuiiiiiiiiiee e 19
2.8.1 Perlakuan Panas (Heat Treatment)............ccceevvveevireeiiie e 20
2.8.2 Tujuan Proses Heat Treatment............cccceovveeeiieeeiiee e 26

2.9 Media Pendingin........c..cooiiieiiiee i 27
2.9.1 VISKOSITAS Ol ..o 27
2.10 Pengujian Sifat Mekanik dan Metalografi...............ccoeveeiiiie e, 34



2.00.1 STUKEUE MNICTO. vt e e e e e e 34

2.10.2 Pengujian Kekerasan (Brinnel) .........ccccevieiiiniiiiiinienc e, 36
BAB 11l METODE PENELITIAN. ... 40
3.1 Diagram AlIr PENIITIAN. .........ooiiiiiieiieie e 40
3.2 Tempat PENEIITIAN ........ooviiiiiiiie e 41
3.3 Bahan Penelitian ..........ooeiieieiiie e 41
3.4 Alat PENEHTIAN. ... .eei et 43
3.5 Spesimen Penelitian ..........cccooiieiiiiiiie e 46
3.6 Variabel PENEIIIAN .........ccueeeiiie e 46
3.7 Tahap PeNETIAN. ......cocueiiiieiie s 47
3.7.1 Tahapan Pembentukan Spesimen Uji ........cccceviiiiiiiiniiiciiccee, 47
3.7.2 Proses Hardening .........ooveeiueeiieeiiieiie e 48
3.7.3 Proses Quenching Viskositas Oli ...........cccovviiiiiiiiiiiiniiicse e 49

3. 7.4 Proses TEMPEIING ...coiuvieiueieieeiiee sttt ettt ettt 50

3.8 Pengujian Sifat Fisik dan MeKaniK.............ccccoviveiiiie i 50
3.8.1 Pengujian KEKEraSaN ........c.cceiuereiuereiiieeessireesireeesieeessnneeessneeesnnneesens 51
3.8.2 Pengujian Struktur MICIO.........uveiiieeiiiee e 51
BAB IV HASIL DAN PEMBAHASAN ......ocoiiiiiiecie e 53
4.1 Hasil Proses Heat treatment............ccoiuveiiiiieeiiiie e 53
4.2 Hasil Pengujian KeKerasan............ccccveiireiiiee i 54
4.2.1 Analisis Pengujian KeKerasan............ccccueeivveeiiieeisiieeesiineesieeesiee e 55
4.2.2 Analisis Perhitungan Pengujian Kekerasan ............cccccovvveeviveeenivnnenn 57

4.3 Hasil Pengujian Struktur MIKFO...........cccveiiiieiiiec e 58
4.4 PembDaNASAN .......ooiiiiiiiiiie et 62
4.4.1 Pembahasan hasil pengujian kekerasan..............cccccoevveevineeiiie e, 62
4.4.2 Pembahasan hasil pengujian Struktur mikro............cccccoovveeviveeiiinnene, 63
BAB V PENUTUP ..ottt ettt 65
5.1 KeSIMPUIAN......ccoiiiiiiiiie et 65
D2 SATAN ..ttt 65
DAFTAR PUSTAKA ..ottt ettt ne e 67
LAMPIRAN ..ottt te et e e baenneenne e 69

Vi



DAFTAR TABEL

Tabel 2. 1 Komposisi Kimia Pada Material SCM 440.............cccceeviveeiiieeciieene, 10
Tabel 2. 2 Catalog SCM 440...........oooiieeecie et 11
Tabel 4. 1 Hasil Pengujian Kekerasan Spesimen Tanpa Perlakuan. .................... 55
Tabel 4. 2 Hasil Pengujian Kekerasan Spesimen Oli SAE 40............ccccccveviveennne. 56
Tabel 4. 3 Hasil Pengujian Quenching Oli SAE 50.........cccooeivieeiiie e 56
Tabel 4. 4 Hasil Pengujian Kekerasan Spesimen Oli SAE 80..........cccccccvvevveennne. 57

vii



DAFTAR GAMBAR

Gambar 1.1 Aplikasi Stud Bold Pada Pipa BeSi..........cccceviieiiiiiiiniienicccic, 2
Gambar 2.1 Diagram FE3C. ......ooiiiiiiiiieiiieeie et 14
Gambar 2.2 (BCC) Struktur Mikro Baja Pada Fasa Ferrite ...........c.ccoccvevvvrennnen. 16
Gambar 2.3 Struktur Mikro Baja FCC Pada Fasa Austenite .............ccccoveevenvennn. 17
Gambar 2.4 Susunan Atom Fase Cementite Dan Struktur Mikro Baja Karbon

ReNdah (0,25%0 C).....ooiueiiiieiieeeee e 17
Gambar 2.5 Struktur Mikro Fasa Perlite ...........cccoivieiiiiiii e 18
Gambar 2.6 Mikro Struktur Fasa Martensite............ccovvvereeiiieeiieenie e 19
Gambar 2.7 Mekanisme Salt Bath Furnace............ccccooiiiiiie i 22
Gambar 2.8 Hubungan Waktu Terhadap Temperatur Tempering. ..........cccocverveenn 25
Gambar 2.9 Mesin Mounting Dan Hasil Mounting ..........ccccccccveeviveeiieeeiiieeenee, 34
Gambar 2.10 Mesin Grinda Dan Poles Permukaan Sampel.............cccccceeviveennen. 35
Gambar 2.11 Alat Mikroskop Dan Hasil Pengamatan Uji ...........ccccevvveeiiieenne. 35
Gambar 2.12 Mekanisme Pengujian Vickers E92............ccccovvveiiive i, 36
Gambar 2.13 Jarak Uji Dalam Hardness Vickers Test E92...........cccccoovveeviveennen. 38
Gambar 3.1 Tungku Salt Bath ............cccooveeiiiie e 43
Gambar 3.2 MeSin BUDUL ..o 43
Gambar 3.3 MIKro VICKErs TESLEN........ccviiiiieiieiiesie e 44
Gambar 3.4 Struktur IMIKIO TeSE......cc.veiiiiiiieiieeee e 44
Gambar 3.5 Viskositas Oli SAE40, SAEG0, SAESO...........cccevvieiveiiiiiiienieie, 44
Gambar 3.6 Termometer Digital ............cccooviiieiiii i, 45
Gambar 3.7 Jig Pipa Besi Untuk Quenching Oli...........cccocvevvieiiiicciic e, 45
Gambar 3.8 Sarung Tangan Anti Panas............cccceeeiiuieeiiiiee i 45
Gambar 3.9 StOPWACK ........cuviiiiee e 45
Gambar 3.10 Tang PeNJEPIt .......ccciiiiiiee e 46
Gambar 3.11 Spesimen Baja SCMA440...........ccoviiiieeiiiiiie e 46

viii


file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066402
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066412
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066413
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066414
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066415
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066415
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066416
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066417
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066418
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066419
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066420
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066421
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066422
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066423
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066424
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066427
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066428
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066429
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066430
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066431
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066432
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066433
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066434
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066435
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066436
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066437

Gambar 3.12 Bentuk Spesimen Uji Baja SCM440...........ccccovveiiiinieiiieiiennnn 47

Gambar 3.13 Proses Hardening Mengunakan Salt Bath Furnace, Dengan Suhu

Gambar 3.14 Proses Quenching Baja SCM440 Dengan Variasi Viskositas Oli.... 50

Gambar 3. 15 micro structure cutting area dan pembuatan mounting .................. 52
Gambar 4.1 Spesimen Hasil Heat Treatment Dengan Variasi Viskositas Oli........ 53
Gambar 4.2 Spesimen Uji Kekerasan, Dengan Jarak Minimum 2,9dv................. 54
Gambar 4.3 Sempel Baja Pengujian Struktur MiKro ...........cccoevieniiiineniiennnn 59
Gambar 4.4 Spesimen Baja SCM440 Tanpa Perlakuan, Dengan Perbesaran X500
SRS PRUPRUROPRPPRS 59
Gambar 4.5 Spesimen Baja SCM440 Heat Treatment Suhu 850c Quenching Oli

SAE 40, Tampering Suhu 600, Waktu Penahanan 60 Menit...............ccccceeveennen. 60
Gambar 4.6 Spesimen Baja SCM440 Heat Treatment Suhu 850c Quenching Oli

SAE 60, Tampering Suhu 600, Waktu Penahanan 60 Menit...............cccccccveenen. 60
Gambar 4.7 Spesimen Baja SCM440 Heat Treatment Suhu 850c Quenching Oli

SAE 80, Tampering Suhu 600, Waktu Penahanan 60 Menit...............ccccccoveenen. 61
Gambar 4.8 Grafik Data Pengujian Kekerasan...........ccccoccvveevivvesiiinessieeesieeesnnn 62


file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066438
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066439
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066439
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066440
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178066441
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074234
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074235
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074236
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074237
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074237
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074238
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074238
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074239
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074239
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074240
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Bismillah%20BAB%201-5%20done%20fix%20beetttt.docx%23_Toc178074240

DAFTAR LAMPIRAN

Lampiran 1.1 Formulir Pendaftaran Sidang SKFipSH .........ccovvviiiiiiienieiiieiiene, 69
Lampiran 1.3 sertifikat Baja SCM 440/ AiSi 4140........ccccccooveeviieeniieeiee e 70
Lampiran 1.4 Data Hasil Pengujian Kekerasan............cccocvevieiiieniieniie e, 70
Lampiran 1.5 Data hasil pengujian struktur mikro ...........c.ccoceevvieiienienniennenne, 70


file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Skripsi%201.0%20Done.docx%23_Toc181797408
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Skripsi%201.0%20Done.docx%23_Toc181797410
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Skripsi%201.0%20Done.docx%23_Toc181797411
file:///C:/Users/TOSHIBA/Documents/Alrezzydaffa/Data%20Kuli-ah/Skripsi/salinan%20data%20penting%20buanget/Skripsi%201.0%20Done.docx%23_Toc181797412

	913b7436fc5f39f935b1b6d9a4af7d144ca6e7fff36d1c9e438b1082d1f62994.pdf
	8aeb5ee964aa9fa0220f127bbb743bd4ee8970f773b7ad2e84cba11ff0c36334.pdf
	fd6d055624471a89313a39350c3c9c2243fb72fdabefb204f8058ff08c720727.pdf
	PROGRAM STUDI TEKNIK MESIN S-1

	7286a92e3e5704f42dd83e9a1dab4607e044df90bb2702df9deb95f8d55a5faf.pdf
	7286a92e3e5704f42dd83e9a1dab4607e044df90bb2702df9deb95f8d55a5faf.pdf
	7286a92e3e5704f42dd83e9a1dab4607e044df90bb2702df9deb95f8d55a5faf.pdf

	6017e47c67e97059987aaffcab593af0b6e505548ceadebc8e1b88f890132f67.pdf
	8aeb5ee964aa9fa0220f127bbb743bd4ee8970f773b7ad2e84cba11ff0c36334.pdf
	9604f39aa54887e0da5f36abbf805ac41f3ee9fa57fd8fe952da844d61034819.pdf
	ABSTRAK
	ABSTRAK

	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR LAMPIRAN




