Perancangan Piercing Dies Daun Engsel Hatchback Minibus Prona
IKHSANUL FIKRI F, I. Aris Hendaryanto, S. T ., M.Eng.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI
JUDUL LAPORAN TUGAS AKHIR ...coviiiiieiieeee e [
HALAMAN NOMOR PENGESAHAN ..ottt i
HALAMAN PENGESAHAN. ...ttt i
HALAMAN PERNYATAAN ...ttt iv
HALAMAN PERSEMBAHAN ...ttt v
KATA PENGANTAR oottt e st e e anae e Vi
ABSTRACT ..ottt sttt ettt renae e vii
INTISARI ..ottt st e et st re bt neane s viii
DAFTAR ISH ..ot e iX
DAFTAR GAMBAR ...ttt sttt Xii
DAFTAR TABEL ...ttt XV
BAB | PENDAHULUAN L....ooii et snaee e 1
1.1 Latar BelaKang ... 1
1.2 Rumusan Masalah...........ccccoceiiiieiiei e 2
1.3 TUJUAN o Error! Bookmark not defined.
1.4 Batasan Masalah ..o 3
1.5 Metode Pengambilan Data.............cccoevveiieiiiiiciicieccceese e 3
151 Data PriMer....ccoiiiiieieieeeseeee et 3
152 Data SEKUNUET ....covveieiiiiiiieeceee e 4
1.6 Sistematika PeNUIISAN .........cccoeiiiieiieie e 4
BAB Il LANDASAN TEORI ..ot 6
2.1 Pengertian Umum Press DI€S........cccuieiiiiiiieniiiseeesesie e 6
2.2 JeniS-JENIS PreSS DIES .....c.oiuiiuiiiiiieieieeiese et 6
2.2.1  JENIS PENQEIJAAN .....ccvviiieecie et 6
2.2.2  Jenis Metode OPEIaSH ......ccvuveieeiiieeiie it siee e see e e 7
2.3 Macam-macam Proses CUttiNg .......cccccvvevieiiieeiie i 11
2.4 ClRANANCE.... ..ot 15
2.5  Shear Action pada Metal CUtINg........ccccoviririninieieee e 17
2.6 PrOSES PIBICING ..vviviiiiiiiie it 18
2.6.1  Mengenal Proses PIErCING........cccoovereiiieriieiiesieeieesieseese e 18
2.6.2  Macam-macam Proses PIiercing........ccccoevererieiveiesieeseenieseenens 19

Vi



Perancangan Piercing Dies Daun Engsel Hatchback Minibus Prona
IKHSANUL FIKRI F, I. Aris Hendaryanto, S. T ., M.Eng.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

2.6.3  Perhitungan Cutting FOICe .........coevviiieiieie e 21
2.7  Bagian-bagian Press DIES........ccccviieiieie i 22
2.7.1  Die SNOE/PIALE ......coiiiiiciieieieee e 22
2.7.2  GUIde POSt.....cceveeiieieiieiesieinn Error! Bookmark not defined.
2.7.3  DIEBIOCK ....oeeiiiieciee e 25
2.7.4  Shoulder PUNCR ......coouiiiiiee e 27
2.7.5  BacCkup PIate........cccoooiiiiiiiice e 29
2.7.6  Punch Plate/RetainNer ..........cccooeviriieiinenieieie e 30
O B 1 4 0] o= SRR 30
2.7.8  STOCK STOP woivieiecie e e 33
2.7.9  Fastener/Pengikat............ccceeieiieiieie i 33
2.7.00  SPIING oottt bbb 35
2.7. 11 SEHPPEr BOIt ... 36
2.7.12  DOWEl PN ..o 37
2.8 Pengertian Umum MeSin PreSS ........cccoiiiiininininieee e 38
2.9  BajaKarbon ... 38
2.9.1  PeNQEIAN .....eoieiieceeie et 38
2.9.2  ASTM ASB ..ottt s 39
2.9.3  AISIL1045/SA5C ..ottt e 40
2.10 Baja Perkakas.........ccooooiiiiiiiiiiiicee e 41
2.10.1  PENQEITIAN ...o.viiiitiiiesii e bbb 41
2.10.2  D2/SKDLL ..ottt 41
2.10.3  A2/SKDIL2....ccoiiieece et 41
BAB 11l METODE PERANCANGAN ......oooiiiieiee e 43
3.1 FIOWCNAIT ... s 43
3.2 PEIENCANAAN .....eeiivieiie ettt 44
3.2.1  1dentifikasi Produk ..........ccccooiiieiieiiiieseee e 44
32,2 JBNIS PrOSES. ...ttt etie sttt sttt sttt ettt 44
3.2.3  JENIS DIS...oieeice et 45
3.3 Perhitungan Elemen Pemotongan..........cccccocvverinininienenese e 45
3.4 Perhitungan GaYa.........cceieeierieerieiiesieesieseeseesee e sia e snee e eeesneennas 46
341 CULING FOICE .oocveeiiee e 46

vii



Perancangan Piercing Dies Daun Engsel Hatchback Minibus Prona
IKHSANUL FIKRI F, I. Aris Hendaryanto, S. T ., M.Eng.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

3.4.2  SHrPPING FOFCE.....oiieiiieece et 46
3.4.3 Gaya Total .....ccvieeiieececee s 46

3.5 Perhitungan KOmponen PENYUSUN.........ccccccueieerieiieinerieseesie e 47
351 DIEBIOCK ...ccuiiiiiieiiee e 47
3.5.2  Shoulder PUNCN .......ooiiiieiiee s 48
3.53  BaCKup PIate........cccoiiiiiiicee e 49
354 SHIPPEY e 49
355 SPIING oo s 50
3.5.6  StrpPer DOt ..o 50
BAB IV HASIL DAN PEMBAHASAN........cocoii it 52
4.1  Hasil Desain dan Material KOmMpPonen...........cccccvvevveinenesieseesie e 52
411 DIB SN0 oot 52
4.1.2  GUIE POSE..c.eiiiiciecieeie e 53
4.1.3  DIEBIOCK ...t 54
4.1.4  Shoulder PUNCH .....ocveieieceee e 54
415  BaCkup Plate.........coveiiiiieieece e 55
416 RELAINET c..ociicieiee et 55
O A 1o L= PSSO SP 56
4.1.8  SPEING weieeiiieie ettt 57
4.1.9  SHAPPEr BOIt ...c.eoeeieeeee e 58

4.2  Hasil Assembly Piercing DI€S.........cccoeiiiiiiiiiiiinieiciese e 58
4.2.1  Upper Dies ASSEMDBIY ......cocoooiiiiiii 58
4.2.2  Lower Dies ASSEMDBIY ..o 59
BAB V PENUTUP ...t 60
5.1 KeSIMPUIAN ..o 60
0.2 SAFAN ..t 60
DAFTAR PUSTAKA .ottt sttt 61
LAMPIRAN ..ottt ettt ettt te bt neenesbens 63

viii



Perancangan Piercing Dies Daun Engsel Hatchback Minibus Prona
IKHSANUL FIKRI F, I. Aris Hendaryanto, S. T ., M.Eng.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR GAMBAR

Gambar 2.1 Draw SIMPIE DIES........cceiiiiiiiiiieieee e 7
Gambar 2.2 COmMPOUNT DIES .......ccviiiiiiiiieieiieeee e 8
Gambar 2.3 CombiNation DIES........cc.coiiiiiiiiieieiee e 8
Gambar 2.4 ProgreSSive DIES .........ccoiiiiiiiiiinieieese e 9
Gambar 2.5 Transfer DIeS CYCIe........coviveiiiieiicce e 10
Gambar 2.6 MUIIPIE DIES .......cveiveeececece e 10
Gambar 2.7 Perbedaan proses blanking dan piercing..........cccoocevvveveieieecesnene. 11
Gambar 2.8 ProSes SNEATING .......ccvevuveieiieiiiie e 12
Gambar 2.9 Material proses trimming .........cccccovveveeieiieeie e 12
Gambar 2.10 Proses Parting.........cccccueveeieeieeiieiieeie e seeseesie e e esee e e eeesnee e 13
Gambar 2.11 Material proses notching dan semi-notching..........c..cccooveeveieinnnne. 13
Gambar 2.12 Material proses perforating.........c.coceveierieninienienene s 14
Gambar 2.13 Material proses [ancing .........cccooeeeieniiininineeee s 14
Gambar 2.14 Material Proses SNaVING.........cccerererereiinesieeeee e 15
Gambar 2.15 Material ProSes CUtTING .......cccovrierereneiisesie e 15
Gambar 2.16 Pengaruh clearance yang berlebih dan terlalu kecil ....................... 16
Gambar 2.17 Tiga fase Shear CULtINgG ........cccoceieiiiiniiciereeee e 18
Gambar 2.18 Mekanisme proSes PIEFCING......ccueiererereriereseeieereesie e e siesiesieseeas 19
Gambar 2.19 Jenis ProSes PIEICING ....ccuveiveeieeiiieeiiesreesieesre e re e snee s 20
Gambar 2.20 OPEN DI SeL........ccoviiiieie it 23
Gambar 2.21 Pillar DIe Set..........ccoiiiiiiieicieie e 24
Gambar 2.22 GUITE POSE ..o 25
Gambar 2.23 Guide POSt Arrangement........ccceieererieneenenie e 25
Gambar 2.24 Macam-macam profil lubang die ...........cccooveviiinnnineeeee, 26



Perancangan Piercing Dies Daun Engsel Hatchback Minibus Prona
IKHSANUL FIKRI F, I. Aris Hendaryanto, S. T ., M.Eng.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Gambar 2.25 Skema perhitungan dimensi die blockK...........ccccooeiiiiiiiiiins 27
Gambar 2.26 Shoulder PUNCH ... 28
Gambar 2.27 Penggunaan backup plate pada dies...........ccccooeviiiiiinniiiiins 29
Gambar 2.28 FIXed SIIPPET ..ot 31
Gambar 2.29 Spring loaded StriPPET.......ccccveieiieie e 32
Gambar 2.30 Jenis fastener yang digunakan dalam konstruksi die...................... 33

Gambar 2.31 Socket cap screw dan dowel untuk mengikat die block dan backup

0] (-SSR STURUSSRSN 34
Gambar 2.32 Metode pemasangan fastener pada die block............ccccccevcveriernnee. 34
Gambar 2.33 Jarak antar lubang pada Konstruksi di€s...........cccceveveieninciinnnnns 35
Gambar 2.34 COil SPIING ...c.oiiiiiiii e 36
Gambar 2.35 StrPPEr BOIt..........ooiiiiiieieee e 36
Gambar 2.36 DOWEL PIN .......oooiiiiiiiiieeee e 38
Gambar 3.1 FIOWCHAIT .......ccooiiiiiee e 45
Gambar 3.2 RaW Material.............cooviiiiiiiie e 46
Gambar 3.3 Material Jadi..........ccoveieiiiiiiiic e 46
Gambar 4.1 Upper Die SNOE ........cccoiee e 54
Gambar 4.2 LOWETF D€ SNOB ......c.oiiiiiiiiiieieiice e 55
Gambar 4.3 GUIAE POSE.........cciiiiiiiiiiieeee e 55
Gambar 4.4 Die BIOCK ........ccooiiiiiiiiiieeeee e 56
Gambar 4.5 Shoulder PUNCN ..o 57
Gambar 4.6 Backup PIAte ..o 57
GaMDBAr 4.7 RETAINET ......eiiiieie et eneas 58
Gambar 4.8 Backup RELAINET .........cccuiiiiiiiiiieie e 58
GaMDAr 4.9 SEEIPPEE ... 59



Perancangan Piercing Dies Daun Engsel Hatchback Minibus Prona
IKHSANUL FIKRI F, I. Aris Hendaryanto, S. T ., M.Eng.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Gambar 4.10 Peletakan coil spring pada StripPer.........c.ccooveveieieieneneseseseeias 59
Gambar 4.11 StrpPer BOIt..........ooi i 60
Gambar 4.12 Upper Dies ASSEMDBIY ........ooviiiiiee e 60
Gambar 4.13 Lower Dies ASSEMBIY ......ccveiiiiiiieiee s 61
Gambar 4.14 DieS ASSEMDIY ......oovveiicc e 61

Xi



Perancangan Piercing Dies Daun Engsel Hatchback Minibus Prona
IKHSANUL FIKRI F, I. Aris Hendaryanto, S. T ., M.Eng.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR TABEL
Tabel 2.1 Clearance untuk proses pUNCNING...........ccoereriniriieiieieee s 16
Tabel 2.2 Shear strength beberapa material.............cccooviiiiiiiiici e 21
Tabel 2.3 Stripping CONSLANT .......ccuoiviiiiiiieeee s 22
Tabel 2.4 Ketebalan die shoe berdasarkan cutting force...........cccccooevininiinnnnn. 24
Tabel 2.5 Konstanta berdasarkan ultimate tensile strength .............cc.cccovveennn. 26
Tabel 2.6 NIal Wa.....c.oiiiiiie e 37
Tabel 2.7 NIAES ... e 37
Tabel 2.8 Komposisi kimia baja ASTM A36 .......ccccoviieiieiecicseece e 39
Tabel 2.9 Mechanical Properties of ASTM A3B.........ccccevveveiieieeie e 40
Tabel 2.10 Komposisi Kimia AIST 1045 ........cccooeiiiieie e 40
Tabel 2.11 Mechanical properties of SA5C ..........cccccoviiiiiieiece s 40
Tabel 2.12 Komposisi KIMia D2 ..........ccciiiiiiieeeseee s 41
Tabel 2.13 KomposSisi KIMIA A2 ..o s 42

Xii



