HALAMAN PERNYATAAN

Saya yang bertanda tangan di bawah ini:

Nama : Nugei Mulyati
NIM : 20140130165
Fakultas : Teknik

Program Studi : Teknik Mesin
Universitas  : Universitas Muhammadiyah Yogyakarta

Saya menyatakan bahwa Skripsi/Tugas Akhir dengan judul “Pengaruh
Variasi Waktu Perlakuan Shot Peening Sesudah Proses Drilling terhadap
Kekerasan, Struktur Mikro, Struktur Makro, Geometry, Kekasaran, dan
Wettability terhadap Dynamic Compression Plate (DCP) pada Material
Stainless Steel 3161 adalah hasil dari bagian penelitian dari Dosen Pembimbing
Ir. Aris Widyo Nugroho, M.T., Ph.D. segala publikasi hanya seijin dosen yang
bersangkutan.

Yogyakarta, ..........ccc.o..... 2018
Mengetahui,

Nugei Mulyati

Vi



DAFTAR ISI

SKRIPSH ...t Error! Bookmark not defined.
LEMBAR PENGESAHAN ..., Error! Bookmark not defined.
HALAMAN PERNY AT AAN ettt Vi
KATA PENGANTAR ... Error! Bookmark not defined.
DA T AR LS oottt e e e eeaeeeaas iX
DAFTAR GAMBAR ... ettt e e e e Vi
DAFTAR TABEL ...ttt e e XV
DAFTAR NOTASI/ SINGKATAN .......cccove. Error! Bookmark not defined.
INTISARI ..o Error! Bookmark not defined.
ABSTRACT .o, Error! Bookmark not defined.
BAB |, Error! Bookmark not defined.
PENDAHULUAN. ...t Error! Bookmark not defined.
1.1 Latar Belakang Masalah ...............cccceeveneen. Error! Bookmark not defined.
1.2 Rumusan Masalah..........coooovevvieeie Error! Bookmark not defined.
1.3 Batasan Masalah ..........oocoooeeiieeiieeeeie Error! Bookmark not defined.
1.4 Tujuan Penelitian ..........ccccceevveeve e i, Error! Bookmark not defined.
1.5 Manfaat Penelitian .........ccoooeeeveeeeeiieeeee Error! Bookmark not defined.
BAB I oot Error! Bookmark not defined.
TINJAUAN PUSTAKA DAN DASAR TEORI.Error! Bookmark not defined.
2.1 Tinjauan Pustaka............cccoceviiinininienicnenn, Error! Bookmark not defined.
2.1.1 Material Sampel Uji.......cccooeveriiinnennne, Error! Bookmark not defined.
2.1.2 Bentuk Spesimen Uji........ccccccevevivennenne. Error! Bookmark not defined.
2.1.3 Ukuran Diameter Steel Ball................... Error! Bookmark not defined.
2.1.4 Parameter Tekanan ........cccoeeveveeeveeeeenne, Error! Bookmark not defined.
2.1.5 Parameter WaktU..........ooeeeeeeeeeeeeeeenn, Error! Bookmark not defined.

2.2 DaSAr TEOM oo Error! Bookmark not defined.
2.2.1. Stainless Steel ..o, Error! Bookmark not defined.
2.2.2. Shot PEening .......ccccoeveveneneniiicene, Error! Bookmark not defined.
2.2.3. Dynamic Compression Plate (DCP).....Error! Bookmark not defined.
2.2.4. Pengamatan Struktur Mikro.................. Error! Bookmark not defined.
2.2.5. Pengujian kekasaran permukaan........... Error! Bookmark not defined.
2.2.6. Pengujian kekerasan permukaan........... Error! Bookmark not defined.
2.2.7. Pengukuran Geometri Plat................... Error! Bookmark not defined.



2.2.8. Pengujian Wettability.............ccceovenennee. Error! Bookmark not defined.
BAB HI ..o Error! Bookmark not defined.
METODE PENELITIAN ..cccoiiiiiiieeeee, Error! Bookmark not defined.

3.1. Alat dan Bahan Penelitian .............c.ccocveenee. Error! Bookmark not defined.

3.1.1. Pembuatan sampel dan DCP Stainless Steel AISI 316L .............. Error!

Bookmark not defined.

3.1.2. Pembuatan jig dan dies pada penekuk plat......... Error! Bookmark not

defined.

3.1.3. Pembuatan mesin shot peening............. Error! Bookmark not defined.
3.1.4. proses penekukan (bending) plat .......... Error! Bookmark not defined.
3.1.5. Proses perlakuan shot peening.............. Error! Bookmark not defined.
3.1.6. Proses pengujian ..........ccccceevvevveiueenenne. Error! Bookmark not defined.
3.2. Variabel Penelitian..........cccocoveviiiniinnnennn, Error! Bookmark not defined.
3.3. Tahapan Penelitian...........ccccceveriiinieninnnnn. Error! Bookmark not defined.
3.3.1. Proses pembuatan plat sampel.............. Error! Bookmark not defined.

3.3.2. Proses pembuatan DCP..............ccovnee. Error! Bookmark not defined.

4.3.3. Langkah-langkah perlakuan shot peening...... Error! Bookmark not
defined.

3.4. Proses pengujian ........ccccceoeeerereneneseeiennnns Error! Bookmark not defined.
3.4.1. Pengamatan struktur mikro................... Error! Bookmark not defined.
3.4.2. Pengamatan Struktur Makro................. Error! Bookmark not defined.
3.4.3. Langkah Pengujian Kekasaran.............. Error! Bookmark not defined.
3.4.4. Langkah Pengujian Wettability.............. Error! Bookmark not defined.
3.4.5. Langkah Pengujian Kekerasan.............. Error! Bookmark not defined.

3.4.6. Langkah Pengukuran Ketebalan (geometry)....... Error! Bookmark not
defined.

3.4.7. Proses Pengolahan Data.............cco...... Error! Bookmark not defined.

3.5. Diagram alir pengujian .........ccccccevververeennnnn Error! Bookmark not defined.
BAB IV ..o Error! Bookmark not defined.
HASIL DAN PEMBAHASAN .......cccccovveiieci, Error! Bookmark not defined.
4.1. Hasil dan Pembahasan Permukaan Spesimen Shot Peening ................ Error!

Bookmark not defined.



Xi

4.2. Hasil dan Pembahasan Pengujian Sampel ....Error! Bookmark not defined.
4.2.1. Hasil dan Pembahasan Uji Struktur Mikro......... Error! Bookmark not
defined.

4.2.2. Hasil dan Pembahasan Uji Struktur Makro ........ Error! Bookmark not
defined.
4.2.3. Hasil dan Pembahasan Uji Kekasaran ..Error! Bookmark not defined.
4.2.4 Hasil dan Pembahasan uji Kekerasan Mikro ....... Error! Bookmark not
defined.
4.2.5 Hasil dan Pembahasan Uji Wettability...Error! Bookmark not defined.

4.2.6 Hasil dan pembahasan Uji Ketebalan Plat........... Error! Bookmark not
defined.
BAB V..o, Error! Bookmark not defined.
KESIMPULAN DAN SARAN .....coooeeveeeiei Error! Bookmark not defined.
5.1 Kesimpulan ..o Error! Bookmark not defined.
B2, SAIAN ..o Error! Bookmark not defined.
DAFTAR PUSTAKA ... Error! Bookmark not defined.

LAMPIRAN ..o 62



xii



DAFTAR GAMBAR

Gambar 2.1 Distribusi nilai kekerasan pada perlakuan shot peening ............ Error!
Bookmark not defined.

Gambar 2.2 Nilai kekasaran permukaan spesimen SS-316L sebelum dan sesudah
perlakuan shot peening dengan variasi waktu........ Error! Bookmark not defined.
Gambar 2.3 efek penumbukan bola baja pada SMATError!  Bookmark  not
defined.

Gambar 2.4 Struktur mikro spesimen hasil SMAT Error! Bookmark not defined.
Gambar 2.5 Pengaruh perlakuan permukaan SMAT terhadap dimensi sampel
................................................................................ Error! Bookmark not defined.
Gambar 2.6 Skema perlakuan shot peening........... Error! Bookmark not defined.
Gambar 2.7 Mekanisme pembentukan tegangan sisa akibat tumbukan material
ADraSIT.. ..o Error! Bookmark not defined.
Gambar 2.8 Proses pemasangan implan pada tulang manusiaError!  Bookmark
not defined.

Gambar 2.9 Skema mikroskop pengamatan struktur mikroError! Bookmark not
defined.

Gambar 2.10 Hasil pengujian struktur mikro.(1) sampel Raw material (2) 5 menit
(3) 10 menit (4) 15 menit. ....c.ccovevveeiiecice e Error! Bookmark not defined.
Gambar 2.11 profil permukaan Ra dan Rmax ....... Error! Bookmark not defined.
Gambar 2.12 alat uji kekasaran permukaan dan skema pembacaan stylus.... Error!
Bookmark not defined.

Gambar 2.13 Skema proses pengujian kekerasan..Error! Bookmark not defined.

Gambar 2.14 Skematik metode vickers.................. Error! Bookmark not defined.
Gambar 2.15 Bekas injakan ..........c.ccoovevriiinnennn, Error! Bookmark not defined.
Gambar 2.16 Grafik ketebalan plat...........c..cc.o..... Error! Bookmark not defined.

Gambar 2.17 Mikrometer luar (outside micrometer)Error! Bookmark not
defined.
Gambar 2.18 Mikrometer dalam (inside micrometer)Error! ~ Bookmark  not
defined.

Xiii



Gambar 2.19 Mikrometer kedalaman (depth micrometer)Error! Bookmark not
defined.
Gambar 2.20 Skema bentuk contact angel (a) hydrophilic dan (b) hydrophobic

................................................................................ Error! Bookmark not defined.
Gambar 3.1 Shot peening boX ..........cc.ccvevrviienennn Error! Bookmark not defined.
GamBAr 3.2 KOMPIESOL......cueiieeiieieiteate sttt sn bbb aneas 24
Gambar 3.3 SPray QUN.. ..cceeieeieiie et 25
Gambar 3.4 Steel ball ukuran 0,6 MM........ccooiiiiiiiie e 25
Gambar 3. 5Mikroskop OptiK..........cccceevviiininnns Error! Bookmark not defined.
Gambar 3.6 Mikroskop Stereo ..........c.ccocvvvvvvenennn Error! Bookmark not defined.

Xiv



XV

Gambar 3.7 Alat uji kekasaran.............c.ccoovvvvenenns Error! Bookmark not defined.
Gambar 3.8 Alat uji kekerasan............cc.coovvvvenenns Error! Bookmark not defined.
Gambar 3.9 Alat suntuk (SpUit)........cccceveereiieennnn Error! Bookmark not defined.
Gambar 3.10 Mikrometer SEKrup .........cccceevvevennenn Error! Bookmark not defined.
Gambar 3. 11 Sampel sesudah di shot peening......Error! Bookmark not defined.
Gambar 3.12 Desain plat DCP.........cc.ccoovviviienenns Error! Bookmark not defined.
Gambar 3.13 Proses perlakuan shot peening ......... Error! Bookmark not defined.
Gambar 3.14 Diagram alir pengujian..................... Error! Bookmark not defined.

Gambar 4.1 foto spesimen sebelum dan sesudah shot peening (a) Raw Material,
shot peening (b) 8 menit (c) 10 menit (d) 12 menitError! Bookmark not defined.
Gambar 4.2 Hasil foto struktur mikro dengan pembesaran 100 kali (a) raw material,
shot peening (b) 8 menit, (c) 10 menit, (d) 12 menitError! Bookmark not
defined.

Gambar 4.3 Hasil foto struktur makro pada permukaan spesimen DCP. (a) Raw
Material, shot peening (b) 8 menit, (c) S 10 menit, (d) 12 menitError! Bookmark
not defined.

Gambar 4.4 Struktur makro pada lubang spesimen (a) Raw Material, shot peening
(b) 8 menit, (c) 10 menit, (d) 12 menit................... Error! Bookmark not defined.
Gambar 4.5 Struktur makro pada penampang melintang spesimen (a) Raw Material,
shot peening (b) 8 menit, (c) 10 menit, (d) 12 menitError! Bookmark not
defined.

Gambar 4.6 Struktur makro pada lubang memanjang spesimen (a) Raw Material,
shot peening (b) 8 menit, (c) 10 menit, (d) 12 menitError! Bookmark not
defined.

Gambar 4.7 Nilai kekasaran rata-rata (Ra) permukaan spesimen dengan variasi
waktu penembakan shot peening. ..........c.cccceevneee. Error! Bookmark not defined.
Gambar 4.8 ilustrasi kekasaran plat sampel hasil shot peening (a) Raw Material,
shot peening (b) 4 bar, (c) 5 bar, (d) 6 bar ............. Error! Bookmark not defined.
Gambar 4.9 pengaruh penumbukan steel ball........ Error! Bookmark not defined.
Gambar 4.10 Nilai kekasaran rata-rata (Ra) permukaan spesimen dengan variasi

tekanan penembakan shot peening............ccccccuv...e. Error! Bookmark not defined.


_Toc519624662
_Toc519624663
_Toc519624663
_Toc519624664
_Toc519624664
_Toc519624665
_Toc519624666
_Toc519624666
_Toc519624667
_Toc519624667
_Toc519624668
_Toc519624669
_Toc519624671

XVi

Gambar 4.11 Grafik hubungan antara variasi waktu shot peening dengan kedalaman
................................................................................ Error! Bookmark not defined.
Gambar 4.12 Grafik Rata-rata Nilai Kekerasan Spesimen Shot peening....... Error!
Bookmark not defined.

Gambar 4.13 Bekas injakan kekerasan Micro VickersError!  Bookmark  not
defined.


_Toc519624672

XVii

Gambar 4.14 Hasil pengukuran wettability dari spesimen shot peening, a) spesimen
raw material, shot peening b) 8 menit, ¢) 10 menit, d) 12 menitError! Bookmark
not defined.

Gambar 4.15 Grafik nilai rata-rata wettability dari spesimen shot peening, a)
spesimen raw material, shot peening b) 8 menit, ¢) variasi waktu 10 menit, d) 12
MEBNIE. e Error! Bookmark not defined.
Gambar 4.16 Cara mengukur geometri/dimensi spesimen (a) ketebalan spesimen,
(b) diameter lubang spesimen, (c) diameter sumbu panjang dan pendek elips.
................................................................................ Error! Bookmark not defined.
Gambar 4.17 Grafik nilai rata-rata ketebalan spesimen shot peening ........... Error!
Bookmark not defined.

Gambar 4.18 Grafik nilai diameter lubang rata-rata spesimen shot peening. Error!
Bookmark not defined.

Gambar 4.19 Grafik Perbandingan Rata-rata Nilai Diameter Sumbu Panjang Elips

dan Diameter Sumbu Pendek Elips Shot peening..Error! Bookmark not defined.


_Toc519624675
_Toc519624675
_Toc519624680

xviii



DAFTAR TABEL

Tabel 2.1 Komposisi Kimia Stainless Steel 316L..........ccccoevveveniinienieiieieeene 26
Tabel 3.1. Kode inisal pada Sampel...........cccoiiiiiiiiniiiiee e 29
Tabel 4.1. Nilai Kekasaran Spesimen Shot Peening...........ccoovvveeienencieiencninns 66
Tabel 4.2. Nilai Wettability Spesimen Shot Peening..........cccccoevevveveieeiesvieieene. 50
Tabel 4.3. Hasil nilai rata-rata ketebalan plat sampel sebelum dan sesudah shot

(81T T oo ST USSP PSPPSR 52
Tabel 4.4. Nilai diameter lubang shot peening............ccocvvvininieiiieiesc e 53
Tabel 4.5. Nilai Diameter Sumbu Panjang Elips..........ccccccvvevieviiceiecce e, 54
Tabel 4.6. Nilai Diameter Sumbu Pendek Elips..........cccooveveiieiecic i, 55

XiX



LAMPIRAN



Lampiran 1. Proses Persiapan Spesimen Shot Peening

63

Gambar 2. Proses Pemesinan Menggunakan Gambar 3. Proses Pengampelasan
Mesin Frais dengan End Mill Plat SS-316L Menggunakan
Mesin Amplas



64

(5 o e M1
Gambar 4 Proses penekuk Gambar 5. Proses pembuatan lubang
(pem-bending) plat (drilling) pada spesimen DCP

Gambar 6. Proses Shot Peening.



Lampiran 2. Hasil Pengujian Wettability

RAW MATERIAL

65



66

WAKTU 8 MENIT

VARIASI



67

VARIASI WAKTU 10 MENIT



68

VARIASI WAKTU 12 MENIT



Lampiran 3. Hasil Kekasaran Permukaan

14| wngps g

L- ' ]
VARIASI WAKTU 12 MENIT

69



70

Lampiran 4. Pengujian Kekerasan Mikro

LABORATORIUM BAHAN TEKNIK

DEPARTEMEN TEKNIK MESIN SEKOLAH VOKASI
UNIVERSITAS GADJAH MADA

HASIL PENGUJIAN KEKERASAN
* No. 082/ P.Kkr / BT.DTM /2018

Spesimen Stainless Steel 316 L, Perlakuan Drilling, Boring dan Shot Peening
Variasi Waktu

G No | Kode |Yarekitikuil — di d, " Kekerasan
dari tepi (um) (um) (um) (VHN)
25 ym 11.0 11.0 11.00 383.1
sopm | 110 | 410 11.00 383.1
1 T8 | 100um 11.0 12.0 11.50 350.5
S 150pm | 110 | 130 - 12,00 321.9
3 200 pm 12.0 14.0 13.00 2743
2 25 um 11.0 11.0 11.00 383.1
2 R e 11.00 383.1
; 3 2 |19 10 Tl e o, 118_Je 11254 366.3
f 2 150 um 12.0 125 12.25 308.9
s 200pm | 130 13.0 13.00 274.3
5 25 pm 11.0 11.0 11.00 383.1
& ~soum | 10 [ 110 | 1100 383.1
3 3l T2 10pm [ 115 | 110 11.25 366.3
5 \ 150 m 12.0 120 | S1E00 321.9
2 200 um 13.0 13.0 13.00 274.3
Keterangan :

1. Menggunakan metode uji Vikers dengan pembebanan 25 gf , 5 detik
2. Satuan pengukuran diagonal jejak indentor dalam pm
3. Pengujian dilakukan pada tanggal 30 Mei 2018

Yogyakarta, 05 Juni 2018
Pengujian ratorium Bahan Teknik

Material A

ub.u-m.:% :

N Departemen Teknik Mesin L5

Sekolah Vokasi UGM, il
Lilik Dwi/Sefyana, ST., M.T.
NIP. 197703312002121002

Kampus : JI. Grafika 2A Yogyakarta 55281 Telpon : (0274) 747632, 548637, 6492269. Fax.
E-mail: lab.bahanteknik@yahoo.co.id



