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RINGKASAN

Helmi Hafidz Annafi' (1610816310009), Program Studi Teknik Mesin, Fakultas
Teknik, Universitas Lambung Mangkurat, Desember 2022. Pengaruh Variasi
Pendingin Dan Mata Pahat Terhadap Kekasaran Permukaan Baja St 37 Pada
Mesin Bubut Konvensional; Pembimbing: Andy Nugraha S.T.,M.T.

Pada Mesin Bubut Konvensional sering digunakan untuk membuat suatu
komponen dengan memperhatikan hasil penyelesaian komponen serta kekasaran
permukaan yang baik. Penelitian ini bertujuan untuk mengetahui bagaimana
pengaruh variasi pendingin berupa air kelapa , radiator coolant dan tanpa
pendingin serta dengan mata pahat HSS dan Karbida terhadap kekasaran
permukaan Baja ST 37 pada Mesin Bubut Konvensional.Untuk kecepatan
mengalir aliran pendingin Air kelapa dan Radiator Coolant 2 ml/s. kecepatan
spindle 700 rpm, Deef of cut 0,40 mm dan media pendingin air kelapa, radiator
coolant, dan tanpa pendingin. Penelitian ini membuat spesimen penelitian dengan
material Baja ST 37 pada mesin bubut konvensional. Dari hasil pengujian
kekasaran permukaan didapat rerata kekasaran terendah tanpa media pendingin
menggunakan mata pahat HSS sebesar 2,118 pum, kemudian rerata yang paling
tinggi didapat dari penggunaan variasi pendingin radiator coolant menggunakan
mata pahat karbida sebesar 3,566 um. Sehingga dapat dinyatakan bahwa jika
tanpa menggunakan media pendingin semakin besar variable kecepatan spindle
dan semakin kecil deep of cut maka semakin kecil rerata kekasaran pada
permukaan variabel spesimen. Sedangkan pada media pendingin radiator coolant
jika semakin kecil variable kecepatan spindle dan deep of cut maka akan semakin

besar pula harga kekasaran permukaan.

Kata Kunci: Variasi pendingin, Mata pahat, Kekasaran Permukaan, Baja ST 37.



SUMMARY

Helmi Hafidz Annafi' (1610816310009), Mechanical Engineering Study Program,
Faculty of Engineering, Lambung Mangkurat University, December 2022. THE
EFFECT OF VARIATION OF REFILLERS AND TOOLS ON THE SURFACE
Roughness OF ST 37 STEEL IN CONVENTIONAL LATHE ; Advisor: Andy
Nugraha S.T.,M.T.

Conventional Lathes are often used to make a component by taking into
account the results of component completion and good surface roughness. This
study aims to find out how the effect of coolant variations in the form of coconut
water, radiator coolant and without coolant and with HSS and Carbide chisels on
the surface roughness of ST 37 Steel on Conventional Lathes. . spindle speed 700
rpm, Deef of cut 0.40 mm and coconut water cooling medium, radiator coolant,
and without coolant. This study made research specimens with ST 37 steel
material on conventional lathes. From the results of the surface roughness test,
the lowest average roughness was obtained without a cooling medium using an
HSS chisel of 2.118 um, then the highest average was obtained from the use of a
variation of radiator coolant using a carbide chisel of 3.566 um. So it can be
stated that without using a cooling medium, the greater the spindle speed variable
and the smaller the depth of cut, the smaller the average roughness on the
variable surface of the specimen. Whereas in the radiator coolant cooling
medium, the smaller the spindle speed variable and the depth of cut, the greater
the surface roughness value.

Keywords: Variation of coolant, Chisel eyes, Surface Roughness, Steel ST 37.

X1



DAFTAR ISI

LEMBAR JUDUL....uucininiininsanssenssesssissassessanssesssssssssssssssssasssssssssssssssss i
HALAMAN PENGESAHAN ....uconvinnininnninsensesssissesssessssssesssssssssssssans ii
HALAMAN IDENTITAS...coiviinininsuinsnnssensanssassessansssssssssssssassssssases jii
LEMBAR KONSULTASI iv
PERNYATAAN ORISINALITAS vi
RIWAYAT HIDUP.........uceverrueennnene vii
UCAPAN TERIMAKASIH.....cccccevvinvunsensuinsersnsssissessanssssssessasssssssssans viii
RINGEKASAN ucotiitiienntinsnicseisncssiesssssesssesssssssssssssssssssssssssssssssssesssssassaes X
SUMMARY ocoiuiiuicensensunssensnssanssssssesssnssssssssssssssssssssssssssssssssssssssssssssss xi
DAFTAR ISLuucuiiiiiineiiinsuinsensisssissssssssssssesssssssssssssssssssssssssssssssssssans xii
DAFTAR GAMBAR ......cuuitiitininstenneseissecsisesssessssssssssessssssssssessassane XV
DAFTAR TABEL....uucoiiiiiuicnisensnecnnsnsssecssssecssecsssssessssssssssesssssssssans Xvi
BAB I PENDAHULUAN. ...uciniitininnninsnecsessecssnssssssesssssssssssssssssssssessas 1
1.1 Latar Belakang ........cccccooiiiiiiiiiiiiiieeee e 1
1.2 Rumusan Masalah ..........ccccoooiiviiiiiiiiniiiineeccceeeen 3
1.3 Tujuan Penelitian ..........cccoevvieriiiiiieniiieiieiecieee e 3
1.4 Manfaat Penelitian ...........coccooiiiiiiiiiiniiiee e 3
1.5 Batasan Masalah...........ccocoiiiiiiiiiiiiieeee 3
BAB II TINJAUAN PUSTAKA......covuirirrinrunnensaicsarsesssnsssssssssanssasans 4
2.1 Penelitian terdahulu..........cccoooiiiiiiiiiiiiee, 4
2.2 BaJ@. i e rae e 8
2.2.1 BaJa ST 37 oottt 9
2.3 MeSin BubUt....c..coouiiiiiiiiiiiiiiceeeeeeee e 9
2.3.1 Komponen Mesin Bubut ...........ccccceeeviiiiniieenieeciee e 10

Xii



2.3.2 Perlengkapan Mesin Bubut ...........cccccoeviiiiiinieniicieeieeee, 20

2.3.3 Parameter Potong Mesin Bubut............cccccceeviiniiiiniennennnen. 25
2.4 Media Pendingin...........ccoeeuieriieiiieniieiiieeie et 26
2.5 Mata Pahat.........coooiiiiiiii e 30
2.6 Kekasaran Permukaan ............ccooceeviiiiiiniiiiiiniiicccceeeen 32
2.7 Pengukuran Kekasaran Permukaan ............cccccoceevenininnincnnnne. 38

2.7.1 Pengukuran Kekasaran Permukaan Secara Tidak Langsung .39

2.7.2 Pengukuran Kekasaran Secara Langsung...........c.ccccceevveennnen. 39
BAB II1 METODE PENELITIAN 41
3.1 Waktu dan Tempat ........cceeeciieiiiieeeiieeeiie e 41
3.2 Alatdan Bahan ..........cocooieiiiiiiniiiicce e 41
3201 AlAbuciiie s 41
3.2.2 BAhAn ..oeeeiiiiiii e 46
3.3 Alat Pelindung Diri ( APD )ueeeeovieeiieeeeeeeeeeeee e 47
3.4 Diagram AlIT......cccooecuieiiiiiieiie ettt 50
3.5 Prosedur Penelitian...........cccooiiiiiiiiiiiiiinieecceeeeee e 51
3.5.1 Persiapan Material..........ccceeeeviieiiieeiiie e 51
3.5.2 Persiapan Mesin Bubut ............coccveeeiiiiiiiiieieeeeeeeeee s 51
3.5.3 Proses Pembubutan Spesimen...........ccceeevveeeieeeiieeecieeennnn. 52
3.5.4 Pengujian SPESIMEN ........cecueeruieeiieniieeiieiieeieenereeieesieeeneenens 52
3.6 Variabel Penelitian ..........ccoceeveivieniininienieiecieceeeeeee e 52
3.6.1 Variabel Bebas .......cccoceviiiiiiiniiiciieeeceeeee e 52
3.6.2 Variabel Terikat ........c.ccooeiviiiiiniiiiiieeeececceeeeee e 53
3.6.3 Variabel Kontrol ...........ccoooiiiiiiiiiiieeeceee 53

xiii



BAB IV HASIL DAN PEMBAHASAN.....cootnniinninsnnessnessannssanssanesans 54

4.1 Hasil Penelitian ..........cccoevvieiiieniieniieniecieee e 54

4.1.1 Pengujian Kekasaran Permukaan..........c..ccccceeeveivieniieennennne. 54

4.2 Pembahasan..........cccceeiiiiiiiiieiiieieeee e 55

4.2.1 Grafik Perbandingan Antara Air Kelapa, Radiator Coolant,

Dan Tanpa Pendingin Terhadap Nilai Kekasaran ................ 55

4.3 Pengamatan Foto Makro Dan Mikro..........ccccceeeeieeiiiieniieenneen. 58
BAB V PENUTUP....uucouiiiitinnnninsninsnisesssisssnsssssssssssssssssssssssssssssssans 66
5.1 KeSiMPulan........cc.oeoieiiieiieeiieecieeeeeee e 66
5.2 SATAN ...eiiiiiiiiiie et 66
DAFTAR PUSTAKA .....cuuirricersinninensesssnssesssesssssssssssssssssssssssssess 67
LAMPIRAN 70

Xiv



DAFTAR GAMBAR

Gambar 2.1 Spesimen Baja ST 37 .....oooviiiiiiieeieeeee e 9

Gambar 2.2 Mesin Bubut Lab Manufaktur..........c.ccooeiiiiiiininiiinieee 10
Gambar 2.3 Kepala Tetap .....c.ccecvveeeiiieeiieeciieeee e e 10
Gambar 2.4 Kepala Lepas.....c..ccccvieeiiieeiiie e 12
Gambar 2.5 Alas / Meja MESIN ......ccueeeviieeiiieeiee e e 13
Gambar 2.6 Eretan(carriage)memanjang ...........ccueeeevveeerveeensueeesueeesineeessneennns 14
Gambar 2.7 Nonius pada roda pemutar eretan............cccceeeeeveeecveeencveeenveeenne 14
Gambar 2.8 Poros transpoter dan poros pembawa eretan............cccccveeeveeenee. 15
Gambar 2.9 Tuas / Hendel ........c.ccoooiiiiiiiiiiee e, 16
Gambar 2.10 Pemegang Pahat Standar..............cccoeoovieiiiiiiiie e, 17
Gambar 2.11 Pemegang Pahat Dapat Disetel Rumah Pahat Satu Buah......... 18

Gambar 2.12Pemegang Pahat Dapat Disetel Rumah Pahat Lebih Dari Satu 18

Gambar 2.13 Spindle Speed Lab.........ccoocieeiiiieiiieeieeceeee e 19
Gambar 2.14 Alat Pencekam.............coooiiiiiiiiiiiiiiiieceeeeee e 20
Gambar 2.15 Macam — Macam Bentuk Kolet .............cocooiiiiiiiininnn. 21
Gambar 2.16 Alat Penahan Benda ..........c.ccoooiiiiiiiiiiiie 23
Gambar 2.17 Cekam bor dengan pengunci..........cccecveeeeveeeeieeeeiveeenreeesveeenns 23
Gambar 2.18 Cekam bor tanpa pengUNCT .........cccvvreeiveeeiieeeiee e eeveeesvee s 24
Gambar 2.19 Radiator Coolant.................ccccccooiuiciiiiiiniiiiiiiieieeese e 29
Gambar 2.20 Mata Pahat HSS ... 30
Gambar 2.21 Mata Pahat Carbide..........cccceeiiiiiiiiiieee, 31
Gambar 2.22 Nilai Kekasaran ..., 33
Gambar 2.23 Profil Kekasaran Permukaan.............ccocccveeieeiiienienciienieenenne, 34

XV



Gambar 2.24 Alat Surface Roughness Tester .........ccoeevevieeviienieiiiienieeieenee, 39

Gambar 3.1 Gambar mesin bubut ..........ccccccevviiiiiiiniiniieeee 40
Gambar 3.2 KUunci tOOIPOSt .......cccvierieiiieriieeiieie et 41
Gambar 3.3 Kunci Chuck cekam ..........cccooveeviiiiiiiniiiiiiiccccecee 41
Gambar 3.4 Kunci Chuck pahat...........cccoeeieiiiiiiiniiiiieeeeeeeee e 42
Gambar 3.5 Jangka SOTONE ........cccueeeiierieeiieiie ettt e siee e 42
Gambar 3.6 alat ukur kekasaran permukaan ............cccccoevverciienieniiienieneenne, 43
Gambar 3.7 Mata pahat Carbide ..........cccoeevieriiiiiiiiiciieeeeee e 43
Gambar 3.8 Mata pahat HSS.........ccociiiiiiiee e, 44
Gambar 3.9 Botol INfUS ....cc.eeviiieiiiieiiiieceee e 44
Gambar 3.10 Selang infUus .........cocveeviieriieiieieeee e 45
Gambar 3.11 Baja ST 37 oot 45
Gambar 3.12 Radiator Coolant..................ccccccocivcieviiiieiiaiiieiieesesee 46
Gambar 3.13 Helm ...coveiiiiieiiiieieeeee e 47
Gambar 3.14 Kacamata.........ccceeeuiiiiiiiiiiieeieie e 47
Gambar 3.15 Sepatul SAfELY ........oeovviieeiieeeieeee e 48
Gambar 3.16 MaSKer........ooouiiiiiiiiiie e 48
Gambar 3.17 Baju Wearpack...............cccoccovveviiiiiiiiiiiiiiiiiiieecieeee e 49
Gambar 3.18 Diagram AT ........c.ccoecuiieiiiiieiiie e 50
Gambar 4.1 Grafik hubungan kekasaran permukaan variasi pendingin ........ 56
Gambar 4.2 Grafik hubungan kekasaran permukaan terhadap pahat............. 57
Gambar 4.2 Grafik hunungan kekasaran terhadap pendingin dan pahat........ 58

XVi



DAFTAR TABEL

Tabel 2.1 Cutting Speed Pada Proses Pembubutan............c.cccceeeeneene. 25
Tabel 2.2 Standarisasi Simbol Nilai Kekasaran............c.cccocoeeviviiniennn. 36
Tabel 2.3 Tingkat Kekasaran Rata-Rata ............ccccoeevvveeiiiiiiiiiiieee, 37
Tabel 4. 1 Data Hasil Pengujian Kekasaran Permukaan......................... 58

Xvil






