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ABSTRAK
Pengaruh Parameter Pemotongan Multiplek Menggunakan CNC Router
Terhadap Kekasaran Permukaan Di CV TERRA MULTI DIMENSI
Disusun Oleh:
Muhammad Bima Alamsyah
NIM. 210608015

Penelitian ini membahas pengaruh parameter jenis pemotongan, feed rate, number
of flute, dan suhu mata router pada mesin Computer Numerical Control (CNC)
router 3 axis terhadap kekasaran permukaan multiplek. Karena tidak adanya
parameter yang ditetapkan selama proses pemotongan multiplek, penelitian ini
digunakan untuk memahami pengaruh jenis pemotongan, feed rate, number of flute,
dan suhu mata router terhadap kekasaran permukaan. Hasil penelitian menunjukkan
bahwa number of flute dan feed rate tidak signifikan mempengaruhi kekasaran
permukaan. Karakteristik multiplek yang berserat mempengaruhi kestabilan
kekasaran hasil pemotongan. Suhu mata router hanya naik 1°C dan tidak signifikan
mempengaruhi kekasaran permukaan. Metode image analysis dengan software
ImageJ berhasil digunakan untuk mengukur kekasaran permukaan. Jenis
pemotongan climb cut dan conventional cut adalah parameter yang paling
berpengaruh terhadap kekasaran permukaan. Climb cut menghasilkan permukaan
yang lebih baik. Kombinasi number of flute dan feed rate tertentu menunjukkan
perbedaan signifikan dalam kekasaran permukaan, namun secara terpisah, feed rate

tidak menunjukkan pengaruh yang signifikan.

Kata Kunci: CNC router cutting, kekasaran permukaan, multiplek, image analysis.



ABSTRACT
The Effect of Multiplex Cutting Parameters Using CNC Router on Surface
Roughness at CV TERRA MULTI DIMENSI

This study discusses the influence of cutting type parameters, feed rate, number of
flute, and router eye temperature on the Computer Numerical Control (CNC)
machine of a 3 axis router on the roughness of the multiplex surface. Due to the
absence of parameters set during the multiplex cutting process, this study was used
to understand the influence of the cutting type, feed rate, number of flute, and router
eye temperature on surface roughness. The results showed that the number of flute
and feed rate did not significantly affect the surface roughness. The characteristics
of fibrous multiplexes affect the roughness stability of the cutting results. The
temperature of the router's eyes only rises by 1°C and does not significantly affect
the surface roughness. The image analysis method with ImageJ software was
successfully used to measure surface roughness. The type of cut of climb cut and
conventional cut is the parameter that most affects the roughness of the surface.
Climb cuts result in a better surface. The combination of the number of flute and a
certain feed rate showed a significant difference in surface roughness, but

separately, the feed rate showed no significant effect.

Keywords: CNC router cutting, surface roughness, multiplexing, image analysis.

Vi



KATA PENGANTAR

Segala puji dan syukur kehadirat Allah SWT yang telah melimpahkan rahmat

dan hidayahnya, sehingga dapat diselesaikan penulisan skripsi dengan judul

“Pengaruh parameter pemotongan multiplek menggunakan CNC router terhadap

kekasaran permukaan di CV TERRA MULTI DIMENSI” Skripsi ini disusun

sebagai salah satu syarat untuk menyelesaikan program studi Teknik Mesin di

Fakultas Teknik Universitas Muhammadiyah Gresik. Penyusunan proposal skripsi

ini tidak terlepas dari bantuan, dukungan, dan bimbingan dari berbagai pihak. Oleh

karena itu, penulis mengucapkan banyak terima kasih kepada:

1.
2.

Allah SWT yang telah memberikan kesehatan jasmani dan rohani.

Diri sendiri, Muhammad Bima Alamsyah mampu menyelesaikan skrpsi
hingga akhir meskipun banyak rintangan yang di lalui. Semoga dengan
penelitian yang saya buat bisa berguna bagi pembaca.

Kedua orang tua dan saudari saya yang selalu memberikan doa dan
dukungan kepada saya selama menjalani masa studi hingga selesainya
skripsi ini.

Ibu Alviani Hesthi Permata Ningtyas, S.T., M.Sc., selaku Kaprodi Teknik
Mesin Universitas Muhammadiyah Gresik.

Bapak Ilham Arifin Pahlawan, S.S.T., M.Sc., selaku dosen pembimbing
yang telah banyak memberikan saran dan arahannya sehingga skripsi ini
dapat terselesaikan.

Bapak Rilo Chandra Muhammadin, S.T., M.T., selaku dosen Teknik Mesin
Universitas Muhammadiyah Gresik.

Bapak Dany Gunawan dan Bapak Michael Widodo, selaku pemilik CV
Terra Multi Dimensi, yang telah memberikan kesempatan, dukungan, dan
bantuan selama pelaksanaan eksperimen.

Laboratorium Teknik Mesin Universitas Muhammadiyah Gresik, atas
bantuan fasilitas dan pendamping teknis selama pelaksanaan penelitian.
Teman saya Winastika Sawung Pandan Anjasmara yang telah banyak
membantu dan memberikan dukungan kepada saya selama proses

penyelesaian skripsi ini.

vii



10. Teman saya Muhammad Rifqi fanani yang memberikan bantuan dan
dukungan kepada saya selama proses penyusunan skripsi ini.

11. Teman-teman angkatan 2020/2021 Program Studi Teknik Mesin Universitas
Muhammadiyah Gresik.

12. Semua pihak yang telah memberikan bantuan dan dukungannya dalam

penyelesaian skripsi ini, yang tidak dapat saya sebutkan satu per satu.

Penulis menyadari bahwa dalam skripsi ini masih banyak kekurangan dan
ketidaksempurnaan, saran dan kritik yang bersifat membangun sangat diharapkan
demi perbaikan selanjutnya. Penulis berharap dengan adanya skripsi ini nantinya

dapat memberikan manfaa bagi pembaca, khususnya di bidang manufaktur.

Gresik, 20 Febuari 2025

Muhammad Bima Alamsyah
NIM. 210608015

viii



DAFTAR ISI

HALAMAN PERNYATAAN ORISINALITAS ... il
LEMBAR PENGESAHAN .....oooiiiiii e il

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR

UNTUK KEPENTINGAN AKADEMIS......ccoiiiiie e v
ABSTRAK .ttt v
ABSTRACT ..ottt ne e vi
KATA PENGANTAR ..okt vii
DAFTAR IS ..ttt 1
DAFTAR GAMBAR ...t 4
DAFTAR TABEL. ..ottt b et iea b seae e e s b e St n e saeesaee 6
DAFTAR LAMPIRAN ...ttt ettt sb e b e e bt nane e 7
BAB T PENDAHULUAN .....ooiiiiiiiti ittt sttt snne e 19
1M. LebapBel@all ........ o\ ™ (S Sl P eeeee e e 19
' N\, Rugs@®un N@asdllah ......... 740/ IV oo 200 0L A Y 20
1.3, Batasan Masalah.......ccccoooiiiiiiiiiiii i 20
1.4, Tujuan Penelitian..........ccccoiiiiiiiiiiiesieee e 20
1.5, Manfaat Penelitian .............coiiiiiiiiinin e 21
1.6.  Sistematika Penelitian ............ccccooiiiiiiiiiiiice e 21
BAB IT LANDASAN TEORI ...t 22
2.1, Proses Manufaktur ..........ccooiiiiiiiiiiii e 22
2.1.1. MESIN CNC ROULET ...ttt 24
2.1.2 Spesifikasi Mesin CNC ROULEF ........c.ccouvcviiviiiiiiiiieiice e 25
2.1.3 GCOAE ... 26
2.14 Software COrelDTaAW .........cccoiviiiiiiiieiicneese e 27



2.1.5. Software Artcam PrO .......cccccvoiiiiiiiiiec e 27

2.1.6. Mata Router End Mill..............cccoooiiiiiiiiiiiiiiiiiiese e 28
2.1.7. Jenis Pemotongan...........ccocviviiiiiiiiciic e 31
2.1.8. Parameter Pemotongan..........c.ccoccvvviiiiiiini 32
220 MUtIPIEK ..o 35
2.2.1. Manufaktur MUultipleK ..........ccoeiiiiiiiiiiiiiie e 36
2.2.2. Variasi Ketebalan MultipleK.............coccoiviiiiniiiic e 38
2.3, Image ANALISIS........ccociiiiiiiiiiei e 38
2.3.1. RGB COolOUT ..iiiiiiiiiieiiie e 40
2.3.2. Software TMAageJ ..........ccooviiiiiiiii 40
2.3.3. Tampilan Kekasaran Permukaan............cccccooviiniiiinniieniiesiinee e 43
2.4.  Metode Statistik ANOVA.......cociiiiiiiieiee it 44
24.1. ANOVA Sattu Arahl ...t 45
2.4.2. ANOVA DU Arah......cciiiiiiii it e 45
2.4.3. ANOVA General Linier Model (GLM) .........cccooiiiiiniiicii, 48
BAB IIIl METODOLOGI PENELITIAN ......cciiiitiiiiiiienec e 49
3.1 AIUr Penelitian ....oooviieiiiiie e 49
3.2. Studi LITETATUL ...ttt 50
3.3, Desain SPESIMEIN .....coieeiireeiiei et 50
3.3.1. Al 51
332 Bahan...... oo 51
3.4, Cutting SPESIMEN .......coviiiiiiiiieiiie it 51
3.5, SCanning SUFFACE..........c..cccciiiiiiiiiiiiiiiii e 52
3.6 Image ANAliSIS........cccoiiiiiiiiiiiiii e 52
3.7.  Pengambilan Data ..........cccooiiiiiiiiiiic 52
3.8, ANalisa Data.......c.cooiiiiiiiiiiii 52



HASIL DAN PEMBAHASAN ......ooiiiiiiiiee e 53
4.1, Hasil IMageJ ......ccoviiiiiiiiie e 53
4.2, Hasil Uji StatiStiK .....cooviiiiiiiiiiiiie e 56

4.2.1. Uji NOIMALIAS ... 60
4.2.2. General Linier Model (GLM) ........ccccoiviiiiiiiiiiiiiic e 61
4.3, Hasil Perhitungan .........coouuviiiiiiiiiinn i 74
4.3.1. Cutting Speed (V) ..ot 74
4.3.2. Feed per TOOth (FL) ..o e 74
4.3.3. Feed 1ate (V1) oottt 77
4.4.  Hasil Pengukuran Suhu Mata Router .............cccoocoiviiniincinciiciie 79
AS5. Pendbjiltisan $rae...... N.... (80 . £ .. D 80

BAB V KESIMPULAN DAN SARAN .....oiiiiiiiitiiieieie st 83
54 KesthpulqW............ccocoec AR . e e B 83
DR Sargr.. QY. A L 83

DAFTAR PUSTAKA ... i b it it i et b e i 84

LAMPIRAN ...ttt ettt bbbttt nb e nb e n e 88



DAFTAR GAMBAR

Gambar 2.1 Definisi manufaktur, (a) Secara Teknologi, (b) Secara ekonomi

(Budiyanto Eko & Yuono Dwi Lukito, 2021) .....cccceiviiiiiiiiiniiieeiiie e 22
Gambar 2.2 CNC router (FOrd, 2016).......cccciiiiiiiiiiiiiiiie e 24
Gambar 2.3 Contoh blok G-code (Albert, 2010) ....ooovuieiiiiiieiiiiie e 26
Gambar 2.4 Mata router straight flute (Ford, 2016) ........ccocceeiiiiiiiniiniiinieeee 28
Gambar 2.5 Mata router spiral upcut dan downcut (Ford, 2016) .........ccovevvuvennnee. 28
Gambar 2.6 Mata router ballnose (Ford, 2016) ..........cccouevviiiiiiiiiiiiciie e 29
Gambar 2.7 Mata router V-bit (FOrd, 2016)........ccccveviiiiinieiineniei e 29
Gambar 2.8 Mata router table surfacing (Ford, 2016) .........cccoccoiviiincnicninnnn 29
Gambar 2.9 Bagian-bagian mata router (Ford, 2016)...........cccccvviviiiiiiiiininnnn. 30
Gambar 2.10 Climb cut (kanan) dan conventional cut (kiri) (Ford, 2016) ........... 31
Gambar 2.11 Multiplek (Januwardi, 2019) .........coviieiniieiiei i 35
Gambar 2.12 Contoh proses image analisis (Mendoza & Lu, 2015).................... 39
Gambar 2.13 Tampilan software imageJ (Toni Dwi Novianto, 2019) .................. 41
Gambar 2.14 Tekstur permukaan kekasaran dengan lay searah (Muhammad Akhsin
MUfliKhun, 2023) ..o 43
Gambar 3.1 Diagram alit penelitian............coeciiieiiiniieneeniecsiee st 49
Gambar 3.2 DeSain SPESIMEN ........civiiiiiiiiieiiis it ereesiee s ie s snae st sreesnee s 50
Gambar 4.1 Contoh hasil scanning 2F Climb SM40%-4..........ccccceeivviiiiiiiinnn. 53
Gambar 4.2 Contoh hasil scanning 2F Conventional SM40%-5..............ccccoeue.... 53
Gambar 4.3 Contoh hasil imagel 2F Climb cut SM40%-4 ........cccoooveiiiveiinnnnnn. 54
Gambar 4.4 Surface plot 2F Climb cut SMA40%-4 .........cccoovviiiiiiiiiiiiie e 54
Gambar 4.5 Contoh hasil imageJ 2F Conventional cut SM40%-5 ..........c.ccc...... 54
Gambar 4.6 Surface plot 2F Conventional cut SM40%-5 ........cccovvviiviiiiiiinnnn, 54
Gambar 4.7 Profile plot 2F Climb cut SMA0%-4 ........cocoovvviiiiiiiiiiieeee e 55
Gambar 4.8 Profile plot 2F Conventional cut SM40%-5.........ccooevviieiniininiennnnn. 55
Gambar 4.9 Grafik uji normalitas ..........ccccovviiiiiiiiiii 60
Gambar 4.10 Grafik Normal Probabilty Plot...............ccccooiiviiiiiiiiiiiiiiciin, 62
Gambar 4.11 Grafik Versus Order pola sebaran sisaan.............cccooevvvviiieninninnens 62
Gambar 4.12 Grafik Versus Fits varian KONstan ...........ccocevoveniiniieninnneesnnneens 63
Gambar 4.13 Tukey Simultaneous CUttiNG...............ccccvvvviiviiiiiieiiii e 64



Gambar 4.14 Tukey simultaneous flute*feed rate............ccoovoeiiiiiiiiniiiiinin, 66




DAFTAR TABEL

Tabel 2.1 Spesifikasi mesin CNC router atlas TLD 56-1325 .......ccevviiiiiiiininnnne 25
Tabel 3.1 Cutting SPESIMEN .....cccviiiiiiiiiiie it 51
Tabel 4.1 Data nilai kekasaran climb cut ............ccccccoooveiiiiiiiiiiiices 56
Tabel 4.2 Data nilai kekasaran conventional cut................ccccccooevviiiiiiiiicnininnnn. 58
Tabel 4.3 Factor infOrmation ..............cccuvcuviiciiiieiiiiiiiciiee e 61
Tabel 4.4 Analysis of variance General Linier Model (GLM).........c.cccccoevvvnnnnnn. 61
Tabel 4.5 Model SUMMATY ..c.cc...oovieiiiii i i e s 61
Tabel 4.6 Grouping information cutting using the tukey method and 95%
Confidence... g8 4. ....................q5 S .8 oieeneeeineeeeese e SR -ceeveeesrenness 63
Tabel 4.7 Tukey simultaneous tests for differences of means cutting ................... 64

Tabel 4.8 Grouping information flute*feed rate using the tukey method and 95%
coffidghce ...... A ....... L. ... e T N 65
Tabel 4.9 Tukey simultaneous tests for differences of means flute*feed rate....... 65

Tabel 4.10 Grouping information cutting*flute*feedrate using the tukey method

and 95% CORFIAENCE .................ccoiiiiiiiiiiii i 67
Tabel 4.11 Tukey simultaneous tests for differences of means cutting*flute*feed
10 ") VY AN B AN~ DS~ S . S > S A 68
Tabel 4.12 Hasil perhitungan feed rate .............ccoooeonieniiiiiiiieiiiiic i 78
Tabel 4.13 Hasil pengukuran suhu mata router ...........cccceeiiiiiiiiiiiicicii, 79



DAFTAR LAMPIRAN

Gambar 1 Hasil pemotongan 2 fIute.............cccccvuvveiiiiiiiiiiiiiiesee e 88
Gambar 2 Hasil pemotongan 3 fIute........c..ccoceiiiiiiiiiiiiieiiiie e 88
Gambar 3 Hasil Pemotongan 4 fIUte ............coccovvviiiiiiiiiiiiiie e 88
Gambar 4 2F Climb Foto Awal SM1-40% .........cccooviiiiiiiiieiiiicieei e 89
Gambar 5 2F Climb SMI1-40%0 ......oooueeiiiiieiii et 89
Gambar 6 2F Climb Surface Plot SM1-40% ..........cccoooveiiiiiiiiiiiicieeese e 89
Gambar 7 2F Climb Profile Plot SM1-40%........cccociiiiiiiiieniiiee e 89
Gambar 8 2F Foto Awal Climb SM2-40% ..........ccoevveviiiiinieiineseeie e 90
Gambar 9 2F CUimb SM2-40%0 .......cuveeiiiaiiiriareesieneasieseeseesieseesesssesseesseessesseenns 90
Gambar 10 2F Climb Surface Plot SM2-40%........cccoiiiieiiiiniiiiiniesise e 90
Gambar 11 2F Climb Profile Plot SM2-40%......c.c.cccoiiiiviiaiieiiinieiine i 90
Gambar 12 2F Foto Awal Climb SM3-40%0 ........c.cuvuermmiueieeiiesiesiieeseeseeeeee s 91
Gambar 13 2F CLimb SM3-40%0 ....ccccvivuiiieiiieiisiiese e sae e saese e sas e ssee e e s 91
Gambar 14 2F Climb Surface Plot SM3-40%.........ccccccviviiiiiiiviiiiiiiiien 91
Gambar 15 2F Climb Profile Plot SM3-40%........ccccccviiiiiiiiiiiiiiisisis e 91
Gambar 16 2F Foto Awal Climb SM4-40%0 ........ccocvveviiiiiiiiiiieie i 92
Gambar 17 2F Climb SMA-40%0 ....ccceaeiieeireieiaiesiaesie e sieesaesaesteanasansesseesseesenns 92
Gambar 18 2F Climb Surface Plot SMA-40%.........ccccceviviiiiiiiiiieeiiieec e 92
Gambar 19 2F Climb Profile Plot SM4-40%..........cccooviiiiiiiiiiiieiiic e 92
Gambar 20 2F Foto Awal Climb SM5-40%0 ......cccceuvniiiiiiiiiiiiiieiie e 93
Gambar 21 2F Climb SMS-40%0 .....cccueveieeiiaesieseesie e esee e e enee e seesnne e 93
Gambar 22 2F Climb Surface Plot SMS5-40%..........ccccuuviiiiiiiniieiiiieiiee e 93
Gambar 23 2F Climb Profile Plot SM5-40%.........ccccooiviiiiiiniiiisiiic e 93
Gambar 24 2F Foto Awal Climb SM1-60% ......ccccciiiiiiiiiiiiiianieiee e 94
Gambar 25 2F Climb SMIT-60%0 ......cccoiiuiiiiiiiiiiie e 94
Gambar 26 2F Climb Surface Plot SM1-60%..........ccccviiiiiiiiiiiiinicee e 94
Gambar 27 2F Climb Profile Plot SM1-60%..........ccccovviiiiiiiiiiiiiiiicnee 94
Gambar 28 2F Foto Awal Climb SM2-00%0 ........c.cccoeiiieiiiiienieeiie e 95
Gambar 29 2F Climb SM2-60%0 ......ccuueiiuiiiiiiiiiiie it 95
Gambar 30 2F Climb Surface Plot SM2-60%..........cccccvviiiiiiiiiiieiniieenee e 95
Gambar 31 2F Climb Profile Plot SM2-60%.........ccccoviviiiiiiiiiiiiiieiiicnee e 95



Gambar 32 2F Foto Awal Climb SM3-60% ......ccoooeieeiii 96

Gambar 33 2F Climb SM3-60%0 ......ccccoouiueiieieiieieeie et 96
Gambar 34 2F Climb Surface Plot SM3-60%.........cccccoiiiiiiieniiiiieneeseesee e 96
Gambar 35 2F Climb Profile Plot SM3-60%..........cccccoeiiiiiiiiiiniiene e 96
Gambar 36 2F Foto Awal Climb SM4-60%0 ........c.ccoveviiiiiiiiiiiiiieiese e 97
Gambar 37 2F Climb SMA-60%0 ........oeieiiiiiiiiiieesie et 97
Gambar 38 2F Climb Surface Plot SM4-60%.........ccccveiiiiiiieiiiiiiene e 97
Gambar 39 2F Climb Profile Plot SM4-60%.....c...cooovuiiiiiiiiiiiiiicie e 97
Gambar 40 2F Foto Awal Climb SM5-60%0 .........cccvemrereiiiiniiiienieieseseeie e 98
Gambar 41 2F ClLimb SMS-60%0 ......ccocveiiueiiaieiieseeiesee i see e sieenie e e e enee e 98
Gambar 42 2F Climb Surface Plot SM5-60%.........cccccocviiiiiiiiiinnnniiiiiniee 98
Gambar 43 2F Climb Profile Plot SM5-60%0..........cccciuieiiiiniiienieiesiie et 98
Gambar 44 2F Foto Awal Climb SM1-80%0 ......ccceriiiririeiiiiii i 99
Gambar 45 2F Climb SMIT-80%0 ........ooiuiiiiiiiiiiiesieesii ettt snee s 99
Gambar 46 2F Climb Surface Plot SM1-80%.........ccccovvviiimiininiiiiiiici 99
Gambar 47 2F Climb Profile Plot SM1-80%0......ccccccuuiiieiiniiniieniiisiee e 99
Gambar 48 2F Foto Awal Climb SM2-80%0 ......cccuiierveniniiiieeniiieneesiseeseene s 100
Gambar 49 2F Climb SM2-80%0 ....c.ueiueeriaeeieeneiiisieeseeseesseeseeaseesseesesaseesseesaes 100
Gambar 50 2F Climb Surface Plot SM2-80%..........cccccunuiiiiiiiiiiienieeiiee e 100
Gambar 51 2F Climb Profile Plot SM2-80%......c..ccivueiieiiieneaniiiiiiineniesee e 100
Gambar 52 2F Foto Awal Climb SM3-80%0 .......c.ccieeiiiiiiieiiiiiiesie e 101
Gambar 53 2F Climb SM3-80%0 .....cveuiueiiiiriieeseaeeseesieeieseesiaaee e e assesaanenns 101
Gambar 54 2F Climb Surface Plot SM3-80%.........ccccovmiiiiiiiiienieieencseeeee 101
Gambar 55 2F Climb Profile Plot SM3-80%0........cccciviiiiiiiiiiiiiiie i 101
Gambar 56 2F Foto Awal Climb SM4-80%0 .......c.cecueieieiiiiiiiiieseeie e 102
Gambar 57 2F ClLimb SMA-80%0 ....ccvurireieiiiiiueseeaeesaeseaseeseessesseesneseesseeseessens 102
Gambar 58 2F Climb Surface Plot SM4-80%.........cccccvviiiiiiiiiiiiiniie e 102
Gambar 59 2F Climb Profile Plot SM4-80%.........ccccoeiiiiiiiiiiiiiiiieiiscieen 102
Gambar 60 2F Foto Awal Climb SM5-80%0 .......cceveeiiiiiiiiiiiiiesc e 103
Gambar 61 2F Climb SMS5-80%0 .....ccueieeieeieieeie e seesie e seesee e sieeseesseesseenaes 103
Gambar 62 2F Climb Surface Plot SM5-80%........cccuoiiiiiiiiiiienieiecrc e 103
Gambar 63 2F Climb Profile Plot SM5-80%........ccccooiiiiiiiiiiieneeiie e 103



Gambar 64 2F Foto Awal Conventional SM1-40% ..., 104

Gambar 65 2F Conventional SM1-40%..........ccccoiviiiiiiiiiiiiiiiii e 104
Gambar 66 2F Conventional Surface Plot SM1-40%..........cccoovveiiiiiiiiiiiieenn. 104
Gambar 67 2F Conventional Profile Plot SM1-40% .......cccccocoivveiiiiiiciieiieeen, 104
Gambar 68 2F Foto Awal Conventional SM2-40% ..........cccooeiviiiiniiiiniiieennns 105
Gambar 69 2F Conventional SM2-40%..........ccccoiviiiiiiiiiiiiiciii e 105
Gambar 70 2F Conventional Surface Plot SM2-40%..........cccooveiiiiiiciiiiieennnn. 105
Gambar 71 2F Conventional Profile Plot SM2-40% ...........cocouvveiiiiiicniiiieennn. 105
Gambar 72 2F Foto Awal Conventional SM3-40% ..........ccouoveiiiiiniieniiniiiienns 106
Gambar 73 2F Conventional SM3-40%...........cccoceviiiiiiiiiiiiinniiiiieiese s 106
Gambar 74 2F Conventional Surface Plot SM3-40%...........c.ccccuvniiiiiiiiniiinnnnns 106
Gambar 75 2F Conventional Profile Plot SM3-40% .........cccovvviiviiiiniiniiiiinnnnns 106
Gambar 76 2F Foto Awal Conventional SM4-40% ..........cccoeoviivinieniniiieeiins 107
Gambar 77 2F Conventional SMA-40%0..........ccccvviviiveiiinienieiii e 107
Gambar 78 2F Conventional Surface Plot SM4-40%.........ccccecvviviiiiininiiiiinnnins 107
Gambar 79 2F Conventional Profile Plot SM4-40% ............cccvviviiiiiiiiniiiiinnnins 107
Gambar 80 2F Foto Awal Conventional SM5-40% .....c.coccovuveniiiiiiieniniiiienes 108
Gambar 81 2F Conventional SM5-40%.........ccccccoiviiiiiiiiiiiiii i 108
Gambar 82 2F Conventional Surface Plot SMS5-40%........ccccoeviiiiniieiiiiiiiiiens 108
Gambar 83 2F Conventional Profile Plot SM5-40% ......cccccoovviviiiiiinnniniiiieeinnn 108
Gambar 84 2F Foto Awal Conventional SM1-60% .......cccccooviiieiiiiiiiiiiaieie. 109
Gambar 85 2F Conventional SM1-60%.......cccccccoviiiiiiiiiiiiiiiiieneeee e 109
Gambar 86 2F Conventional Surface Plot SM1-60%..........ccccooviiiiiiiiniiienninnns 109
Gambar 87 2F Conventional Profile Plot SM1-60% ..........cccoviviiiiiiiiniiiiinnnns 109
Gambar 88 2F Foto Awal Conventional SM2-60% ........ccccocoiieeiiiiniiiiniiiieennns 110
Gambar 89 2F Conventional SM2-60%.......cccouuuemiiiiiaiiiiiiiieeiiie e 110
Gambar 90 2F Conventional Surface Plot SM2-60%..........ccccucvviiiiiiiieniinnne 110
Gambar 91 2F Conventional Profile Plot SM2-60% ........ccccccuviiiiiiiiiiiiiiicnnnn, 110
Gambar 92 2F Foto Awal Conventional SM3-60% ........ccccocoviiieiiiinieniiiiiennns 111
Gambar 93 2F Conventional SM3-60%........cccccviiiiiiiiiiiiiie e 111
Gambar 94 2F Conventional Surface Plot SM3-60%..........ccccucvviiiiiiiiiieniinnne, 111
Gambar 95 2F Conventional Profile Plot SM3-60% ........cccccceuviiiiiiiniiniiiicnn, 111



Gambar 96 2F Foto Awal Conventional SM4-60% ..., 112

Gambar 97 2F Conventional SM4-60%..........ccccccooiiiieiiiiiiieiiie e 112
Gambar 98 2F Conventional Surface Plot SM4-60%..........cccccoeiiiiiiiniiiiiennns 112
Gambar 99 2F Conventional Profile Plot SM4-60% ..........cccooveiiiiiieniiiieennnn 112
Gambar 100 2F Foto Awal Conventional SM5-60% ..........c.ccevvviiiieniiniiiiennnn, 113
Gambar 101 2F Conventional SM5-60%........cccocuoiiiiiiiiiiiieiiiesese e 113
Gambar 102 2F Conventional Surface Plot SM5-60%........cccccocevviiiiiniiiincnnens 113
Gambar 103 2F Conventional Profile Plot SM5-60%..........c.ccccocovviiiiiiiiiinnnnn, 113
Gambar 104 2F Foto Awal Conventional SM1-80% .........cccceuvvviiiieniiniinicnnnn, 114
Gambar 105 2F Conventional SM1-80%0........cccouvviiiieiiiiiiniiiiesieneene e 114
Gambar 106 2F Conventional Surface Plot SM1-80%...........ccccuuniiiiiiineriinnnnn, 114
Gambar 107 2F Conventional Profile Plot SM1-80% ........cccccovciiiiiiiiiiiiinnnnn, 114
Gambar 108 2F Foto Awal Conventional SM2-80%0 ..........ccceovunerieiinniiiiennns, 115
Gambar 109 2F Conventional SM2-80%0.........c.ccouuvviiveiiiiienieiiisieneenese e 115
Gambar 110 2F Conventional Surface Plot SM2-80%.........ccccovvoiiiiiiiiiiinnnnnn, 115
Gambar 111 2F Conventional Profile Plot SM2-80% ...........cccovviiiiiiiiiiiinnnnn, 115
Gambar 112 2F Foto Awal Conventional SM3-80%0 ...c...ccviveriiivinieiisiiiienn, 116
Gambar 113 2F Conventional SM3-80%0.........ccciiviieiiiiiiiieeieesisee e 116
Gambar 114 2F Conventional Surface Plot SM3-80% ........cccccccoiiiiiiiiiininiennn 116
Gambar 115 2F Conventional Profile Plot SM3-80% ......cc.cceovviiiiiineniniiiiicinnn, 116
Gambar 116 2F Foto Awal Conventional SM4-80% ......ccccocviveeiiiiiiiiniiiieeninns 117
Gambar 117 2F Conventional SM4-80%......cccccveiieiiiiiiiiiiiiiesc e 117
Gambar 118 2F Conventional Surface Plot SM4-80% ........cccoocveriiiiiiiieninnne, 117
Gambar 119 2F Conventional Profile Plot SM4-80% ..........ccccovciiiviiiiniiiiennnn, 117
Gambar 120 2F Foto Awal Conventional SM5-80% ......ccccccoviieeiiiiniiiiiiiiiennns 118
Gambar 121 2F Conventional SMS5-80%.......ccucuuievciiiiiiiiiiiiienii e 118
Gambar 122 2F Conventional Surface Plot SM5-80%........cccccocvviiieiiiiiiniinnnne, 118
Gambar 123 2F Conventional Profile Plot SM5-80% ..........ccccoceeiiiiiiiiiiiicnnnn, 118
Gambar 124 3F Foto Awal Climb SMI1-40% ........ccooeiiiiiiiiiiiiiieieeiee e 119
Gambar 125 3F Climb SMI1-40% ......cccoveiiiiiiiiiieece e 119
Gambar 126 3F Climb Surface Plot SM1-40%........cccccocviiiiiiiiiiiiiiiieiieseee, 119
Gambar 127 3F Climb Profile Plot SM1-40%..........ccccoviviiiiniiiiiiiciice e, 119

10



Gambar 128 3F Foto Awal Climb SM2-40% ......ccoooeeeeiiiie, 120

Gambar 129 3F Climb SM2-40%0 ......ccueieiieiieieiiesieesie st sseenae s 120
Gambar 130 3F Climb Surface Plot SM2-40%...........coceoiuiiiiiiieiiiieene e 120
Gambar 131 3F Climb Profile Plot SM2-40%.......cccccoouiiiiiiiiiieiieeiecne e 120
Gambar 132 3F Foto Awal Climb SM3-40% .........ccovveiiiiiiiiiiieieisesee 121
Gambar 133 3F Climb SM3-40%0 .....cocueriiiiiieieiie et 121
Gambar 134 3F Climb Surface Plot SM3-40%.......c..ccocouviiiiiiieiieiiene e 121
Gambar 135 3F Climb Profile Plot SM3-40%...c...cccouoiiiiiiiiiiieiiieiec e 121
Gambar 136 3F Foto Awal Climb SM4-40% ........cccoomreiiiniiinieiiienieieseeseen 122
Gambar 137 3F Climb SM4-40%0 ......cccueveeieiieieiiesieseeisieesie e e see e sseenaes 122
Gambar 138 3F Climb Surface Plot SM4-40%........cc.cccocvroiiiiiiiiinnieiiiieeieeiens 122
Gambar 139 3F Climb Profile Plot SM4-40%.........ccccouiioiinaniiieiienine e 122
Gambar 140 3F Foto Awal Climb SMS5-40%0 ....ccccccvveeniiniiiiieiiieneesesecineeiens 123
Gambar 141 3F ClLmb SMS5-40%0 .......cceiiueeiieieiiesieeseeieseesesneesaeseesseesseesins 123
Gambar 142 3F Climb Surface Plot SMS5-40%..........ccccccoovmiiniiiiiiiiiiiiiien 123
Gambar 143 3F Climb Profile Plot SMS5-40%.......cccocuiiiiiiioiiniiiiiieniiseeneeiens 123
Gambar 144 3F Foto Awal Climb SM1-60%0 ........ccccuveniriiiieaniiienieiseeseenes 124
Gambar 145 3F Climb SM1-60%0 .......ccouiuieiiiiiiiiieiiii et 124
Gambar 146 3F Climb Surface Plot SM1-60%.........ccccoooiiiiiiiiiiiinieeiie i 124
Gambar 147 3F Climb Profile Plot SM1-60%...........ccccccuiienieniiiiiiieeneneeieninens 124
Gambar 148 3F Foto Awal Climb SM2-60% .........cccocoimiieiiiiiienieeiee e 125
Gambar 149 3F Climb SM2-60%0 .......coceiiiiviiireeaieseeseeieseeniaaeeseesesssseseasaens 125
Gambar 150 3F Climb Surface Plot SM2-60%..........cccouiuriiiiiieiiiaiiieniiaeeenees 125
Gambar 151 3F Climb Profile Plot SM2-60%...........cccccoviiiiiiiiiiiiiiiiiiieen 125
Gambar 152 3F Foto Awal Climb SM3-60% .........cccevuimiiiiiiiiiesieie e 126
Gambar 153 3F Climb SM3=600%0 ....cccrverriiiiineieiaessaeieaeeseeseesseeseeseeseeseessens 126
Gambar 154 3F Climb Surface Plot SM3-60%.........ccccccoeiiiiiiiiiiiniieeiiee e 126
Gambar 155 3F Climb Profile Plot SM3-60%.......ccccccoumiiiiiiiiieniieiienee e 126
Gambar 156 3F Foto Awal Climb SM4-60% ........cccervuiiiiiiiiiiienieiie e 127
Gambar 157 3F CIimb SM4-60%0 .......cceviveieiieeieeiesieeseeieseesie e seeseesseesseenaes 127
Gambar 158 3F Climb Surface Plot SM4-60%.........ccccccoeeiiiiiiiiiiiniieiniee e 127
Gambar 159 3F Climb Profile Plot SM4-60%...........cccccvviiiiiiiiiiiiiiiicieen 127

11



Gambar 160 3F Foto Awal Climb SM5-60% ..., 128

Gambar 161 3F Climb SMS5-60%0 ......cccueriiieiieiiiiieiieseeeesieesie s 128
Gambar 162 3F Climb Surface Plot SM5-60%...........cccooviiiiiiieiiiiiicne e 128
Gambar 163 3F Climb Profile Plot SM5-60%.......ccccccouiiiiiiiiieiieieene e 128
Gambar 164 3F Foto Awal Climb SM1-80% .........cccovveiiiiiiiiiiiiciiec e 129
Gambar 165 3F Climb SM1-80%0 ......cccueriiieiiieiiiieiiese e 129
Gambar 166 3F Climb Surface Plot SM1-80%..........cccevieiiiiiiieiiiiicne e 129
Gambar 167 3F Climb Profile Plot SM1-80%...c....ccccooviiiiiiiiiiieiieieene e 129
Gambar 168 3F Foto Awal Climb SM2-80% ........ccoomrerimiiinieiiiienieiiseeseenens 130
Gambar 169 3F Climb SM2-80%0 ......cccueieeieieerieiiesiiesieeiiseesie e sieesessseesseesaens 130
Gambar 170 3F Climb Surface Plot SM2-80%........cc.cccovuriiiiiiiiiinnieiiiieeneeiens 130
Gambar 171 3F Climb Profile Plot SM2-80%.........ccccuiroiiiieniiieiieninee i 130
Gambar 172 3F Foto Awal Climb SM3-80%0 .....cc..covveeriniiiiieniieenieie i 131
Gambar 173 3F Climb SM3-80%0 ......cccueriieeeiierieiiesiaeseeiesieesesneesieeseesseesseessens 131
Gambar 174 3F Climb Surface Plot SM3-80%..........cccccooimiiiiiiiiiiiiiiciie 131
Gambar 175 3F Climb Profile Plot SM3-80%.......ccccoouiiriiniiniiiiieiie e 131
Gambar 176 3F Foto Awal Climb SM4-80%0 .......cccomveririinieaniiieneeniseeseene s 132
Gambar 177 3F Climb SM4-80%0 ......ccveriareeieeniiisieeseeiesseeseaseesieesesaseesseenaens 132
Gambar 178 3F Climb Surface Plot SM4-80%........cccccuoiiioiiiiiieiieeiie i 132
Gambar 179 3F Climb Profile Plot SM4-80%0...........ccooviiieneeniiiiiinenesee e 132
Gambar 180 3F Foto Awal Climb SM5-80% ........cccueiiiiiiiiiiiiiiieseeiee e 133
Gambar 181 3F Climb SM5-80%0 ......ocoeiiiiiiieeneaeeseeseeieseeseeeeseeseeassesaanaes 133
Gambar 182 3F Climb Surface Plot SM5-80%........c.ccocuiueiiiiiieiieeiiienii e 133
Gambar 183 3F Climb Profile Plot SMS5-80%0........c.ccccouiiriiiieiiiiieniinesieseeiens 133
Gambar 184 3F Foto Awal Conventional SM1-40% .......cccooovviieiiiiniiiiiiieen. 134
Gambar 185 3F Conventional SM1-40%.......cccocuuiiiciiiiiiiiiiiiieneeec e 134
Gambar 186 3F Conventional Surface Plot SM1-40%........cccccocevviiiiiniiiinennnn. 134
Gambar 187 3F Conventional Profile Plot SM1-40% ..........ccccooviiiiininiiiiennns 134
Gambar 188 3F Foto Awal Conventional SM2-40% .........cccoevveeiiiiiicniiiinenne. 135
Gambar 189 3F Conventional SM2-40%...........cocouvueiiiiiiiiiiiiiene e 135
Gambar 190 3F Conventional Surface Plot SM2-40%........ccccocevviiiiiniiiinennnn. 135
Gambar 191 3F Conventional Profile Plot SM2-40% ..........ccccocooiiiiiniiiiiiiennns 135

12



Gambar 192 3F Foto Awal Conventional SM3-40% ..., 136

Gambar 193 3F Conventional SM3-40%........ccccocuoeiviiiiiiiiiieiiie s 136
Gambar 194 3F Conventional Surface Plot SM3-40%........cccccoevieiiivinieninennnn. 136
Gambar 195 3F Conventional Profile Plot SM3-40%.........cccccoeiiiiiicniinieennn. 136
Gambar 196 3F Foto Awal Conventional SM4-40% .........ccccceoviiviiiiniiniiniennnns 137
Gambar 197 3F Conventional SM4-40%.........ccccceoviiiiiiiiiiiniiiiiieisc e 137
Gambar 198 3F Conventional Surface Plot SM4-40%........cccccoevvviiiiniiiinennnn. 137
Gambar 199 3F Conventional Profile Plot SM4-40%..........ccccooooiiiiiiiiiiiinnnn 137
Gambar 200 3F Foto Awal Conventional SMS5-40% .........ccceeviiviniiniiniiinennnns 138
Gambar 201 3F Conventional SM5-40%........cccoiviiviiiiiniineiiesieneeeneseenen 138
Gambar 202 3F Conventional Surface Plot SM5-40%...........ccccvviiiiiiiniiinnnins 138
Gambar 203 3F Conventional Profile Plot SM5-40% ........ccccccovviiiiniiniiiiinnnns 138
Gambar 204 3F Foto Awal Conventional SM1-60% ............cccoviiviniiininiiiincnins 139
Gambar 205 3F Conventional SM1-60%........c.cccooveiveiiiiionieeiiiienieie s 139
Gambar 206 3F Conventional Surface Plot SM1-60%.........ccccoooviiiiininiiiinnnins 139
Gambar 207 3F Conventional Profile Plot SM1-60%...........ccccoccniiiniiniiiiinnins 139
Gambar 208 3F Foto Awal Conventional SM2-60%0 ...........cevviiinineninieineenncs 140
Gambar 209 3F Conventional SM2-60%...........ccccviueriiiiiciiiiieenisee e 140
Gambar 210 3F Conventional Surface Plot SM2-60%............ccccociiiicniiiiennnnn. 140
Gambar 211 3F Conventional Profile Plot SM2-60% ......cc.ccoviviiiiineniniiiieninns 140
Gambar 212 3F Foto Awal Conventional SM3-60% ......cccccooevveiiiiiicniiiinein. 141
Gambar 213 3F Conventional SM3-60%......ccc..ccouueeiiiiiiiiiiiieni e 141
Gambar 214 3F Conventional Surface Plot SM3-60%...........cccoceviiinviniinnnn 141
Gambar 215 3F Conventional Profile Plot SM3-60%..........c.ccccccviiiiiiniiiiinnnns 141
Gambar 216 3F Foto Awal Conventional SM4-60% .......cccccoovveiiieniiicniiiieee. 142
Gambar 217 3F Conventional SM4-60%.......ccccooociiiniiiiiiiiiiiiiiiiie 142
Gambar 218 3F Conventional Surface Plot SM4-60%.........c.ccccocvviiiiiiiiniinnnnnn 142
Gambar 219 3F Conventional Profile Plot SM4-60% ..........ccccccoocinviiniiniiiienninn 142
Gambar 220 3F Foto Awal Conventional SM5-60% ...........ccoovveiiiiiicniciinennne. 143
Gambar 221 3F Conventional SMS5-60%...........cccecvuiiiiiiiiiiiiiiese e 143
Gambar 222 3F Conventional Surface Plot SM5-60%........ccccocevviiiiiniiiinnnnnn. 143
Gambar 223 3F Conventional Profile Plot SM5-60% ..........ccccocooiniiiniiniiiinnnnins 143

13



Gambar 224 3F Foto Awal Conventional SM1-80% ..., 144

Gambar 225 3F Conventional SM1-80%.........ccccevviiiiiiiiiiiniiiiiii s 144
Gambar 226 3F Conventional Surface Plot SM1-80%........ccccoeriiiiiinieiinennn. 144
Gambar 227 3F Conventional Profile Plot SM1-80%.........cccccoeviiiiiciiinieennn. 144
Gambar 228 3F Foto Awal Conventional SM2-80% ........c.cccceeviioiniiiiiiniiniennns 145
Gambar 229 3F Conventional SM2-80%.........cccccevviiiiiiiiiiiniiiiiiieic s 145
Gambar 230 3F Conventional Surface Plot SM2-80%........cccccoenieriivinieiinennnn. 145
Gambar 231 3F Conventional Profile Plot SM2-80%..........ccccoooviiiiiiniiiiinnnn 145
Gambar 232 3F Foto Awal Conventional SM3-80% .........ccceeviiviniiininiininenns 146
Gambar 233 3F Conventional SM3-80%0........c.ccouivuiiiieiiiiineiieieneeieseeseenens 146
Gambar 234 3F Conventional Surface Plot SM3-80%...........cccuvuriviiiiiinninnnnins 146
Gambar 235 3F Conventional Profile Plot SM3-80% ........ccccccovviiiiiniininiiinnnnns 146
Gambar 236 3F Foto Awal Conventional SM4-80%0 ..........coceovieeniieniiniiieeiins 147
Gambar 237 3F Conventional SM4-80%0........c.cccuuvueiveiiiniionieiieiieneeni e 147
Gambar 238 3F Conventional Surface Plot SM4-80%........ccccovvoiiiiiiiniiiinnnnns 147
Gambar 239 3F Conventional Profile Plot SM4-80%...........cccoooiiiiniiniiiinnnins 147
Gambar 240 3F Foto Awal Conventional SM5-80%0 ...c....couveiiiiiniieniniiiiens 148
Gambar 241 3F Conventional SMS5-80%.......c.ccciiviieiiiiiiiiiiiieeninee s 148
Gambar 242 3F Conventional Surface Plot SM5-80%........cccccooeviiiiicriiiiennnnn, 148
Gambar 243 3F Conventional Profile Plot SM5-80% ......cc..ccccooiiiinnniniiiinnnnn 148
Gambar 244 4F Foto Awal Climb SM1-40% ........ccccoiiiiiiiiiiiieni e 149
Gambar 245 4F CIHmMbD SM1-40%0 ......ocoeiiiiiiieeseeeseese e neeaaesaanae s 149
Gambar 246 4F Climb Surface Plot SM1-40%........ccccouiuiiiiiiiieiiieiiieni e 149
Gambar 247 4F Climb Profile Plot SM1-40%0.........c.cccouvimiiniiiiiiiie i 149
Gambar 248 4F Foto Awal Climb SM2-40% ........ccoueieimiiiiiiiiesee e 150
Gambar 249 4F CIimb SM2-40%0 «.occueireiriiiiinesieieessaeseaeeseeseeseesnesessseeseessens 150
Gambar 250 4F Climb Surface Plot SM2-40%........cccccooveiiiiiiiiiiiiiieeniee e 150
Gambar 251 4F Climb Profile Plot SM2-40%...........cccoovviiiiiiiiiiiiiiiicieen 150
Gambar 252 4F Foto Awal Climb SM3-40% .......cccoueiiiiiiiiiiiiienie e 151
Gambar 253 4F CIimb SM3-40%0 ...c.oecveieeieieeieeieeseese e seesie e e see e sseenaes 151
Gambar 254 4F Climb Surface Plot SM3-40%........cccccooviiiiiiiiiiiniie e 151
Gambar 255 4F Climb Profile Plot SM3-40%.........cccccooiviiiiiiiiiiiiiiiciee 151

14



Gambar 256 4F Foto Awal Climb SM4-40% ..., 152

Gambar 257 4F Climb SMA-40%0 ......oooeeiiiiieiieiie e 152
Gambar 258 4F Climb Surface Plot SM4-40%...........cccooveiiiiiieeiieiiene e 152
Gambar 259 4F Climb Profile Plot SMA-40%.......cccccoouiiiiiiiiiieiieiee e 152
Gambar 260 4F Foto Awal Climb SMS5-40% ........ccovvveiiiiinieiii e 153
Gambar 261 4F CIimb SMS5-40%0 .....oocveieiiiiieieiie et 153
Gambar 262 4F Climb Surface Plot SM5-40%...........ccceiiiiiiiiiieiiiiiiene e 153
Gambar 263 4F Climb Profile Plot SM5-40%...c...cccouoiiiiiiiiiiieiiieiee e 153
Gambar 264 4F Foto Awal Climb SM1-60% ........ccooreiiiiiinieiiiieiieiiseeseenns 154
Gambar 265 4F CIimb SM1-60%0 .......cceiveieiieieiieiieseeiseesie e sieesee e seenaes 154
Gambar 266 4F Climb Surface Plot SM1-60%........c..cccooeiiiiiiinneeiiciiee e 154
Gambar 267 4F Climb Profile Plot SM1-60%.........c.ccccovvviiiiiiiiiiininiienne 154
Gambar 268 4F Foto Awal Climb SM2-60%0 ......c..ccvvueriniiiiiesiiieenienesecineeens 155
Gambar 269 4F CLimb SM2-60%0 ........c.cciuerueiieeieiieiiaeieeieseeseseeseeseesseeseessns 155
Gambar 270 4F Climb Surface Plot SM2-60%............ccccccomvieniiiiiiiiiiiiiinn 155
Gambar 271 4F Climb Profile Plot SM2-60%.......ccccuoiiiiiiiiiiiieiiiesiene e 155
Gambar 272 4F Foto Awal Climb SM3-60%0 ........ccccuveniriinieeniiienieiseeseene s 156
Gambar 273 4F CIimb SM3-60%0 ......ccveriereeieeniiisieeseeeesseeseaseesseeseesseesseesaes 156
Gambar 274 4F Climb Surface Plot SM3-60%.........ccccuiiiniiiniiieiieiiiieiesinn 156
Gambar 275 4F Climb Profile Plot SM3-60%...........c.ccccovuvniiiiiiiiiineiiicienin 156
Gambar 276 4F Foto Awal Climb SM4-60% .........ccccociiiiieiiiiiieiieeiee e 157
Gambar 277 4F CImb SMA-60%0 .......cccuiiiiiiiireieaeeieeseeeseeniaeseeseeseeassesaanaes 157
Gambar 278 4F Climb Surface Plot SM4-60%..........cccounuriiiiiieieeiiieni e 157
Gambar 279 4F Climb Profile Plot SM4-60%...........cccccoviniiiiiiiiiiiiiiiiiieen 157
Gambar 280 4F Foto Awal Climb SM5-60% .........ccevuemiiiiiiiiiesieiie e 158
Gambar 281 4F CIimb SM5-60%0 ....ccerurerriiiiiinesieieesiaeseeeeseesssseeseeseesseeseesaens 158
Gambar 282 4F Climb Surface Plot SM5-60%........cccccccoeiiiiiiiiiiiiniieeniee e 158
Gambar 283 4F Climb Profile Plot SM5-60%...........ccccouviiiiiiiiiiiiiiiicieee 158
Gambar 284 4F Foto Awal Climb SM1-80% .......cccouviiiiiiiiiiiiieieeiee e 159
Gambar 285 4F CIimb SM1-80%0 ......cccueveeieieeieiiesieseeieseesie e e seesnaeseenaes 159
Gambar 286 4F Climb Surface Plot SM1-80%........cccccooveiiiiiiiiiiiiiie e 159
Gambar 287 4F Climb Profile Plot SM1-80%...........cccooviiiiiiiiiiiiiiiiiicieene 159

15



Gambar 288 4F Foto Awal Climb SM2-80% ......ccooveeeeeieee e, 160

Gambar 289 4F Climb SM2-80%0 ......ccvererieiieiieiieiieseeeesieesie s siee e sreesseenaens 160
Gambar 290 4F Climb Surface Plot SM2-80%...........ccevvviriiiiieiiiieenie e 160
Gambar 291 4F Climb Profile Plot SM2-80%.......cccccooveiiiiiiiiieiieeiee e 160
Gambar 292 4F Foto Awal Climb SM3-80%0 ........cccervveiiiiiiieiiiie e 161
Gambar 293 4F CIimb SM3-80%0 ......ocvereeieiiieieiiesieese e sieesie s see e sreenaens 161
Gambar 294 4F Climb Surface Plot SM3-80%..........ccceiieiiiiiiieiieieene e 161
Gambar 295 4F Climb Profile Plot SM3-80%0.......cceuiiiiiiiiiiieii e 161
Gambar 296 4F Foto Awal Climb SM4-80% ........ccoomreririiinieiiienieie s 162
Gambar 297 4F CIimb SM4-80%0 ......ccvereeiiiieieiiesiesieeisieesie e seesessneesseenaes 162
Gambar 298 4F Climb Surface Plot SM4-80%........c.cccccurviiiiiiiiiinnieiiiieeneeiens 162
Gambar 299 4F Climb Profile Plot SM4-80%0.........ccccouiroiiianiiieiienisie e 162
Gambar 300 4F Foto Awal Climb SMS5-80%0 ....ccc..ciuvveriniriiiiesiieenieiisecineeiens 163
Gambar 301 4F CLimb SM5-80%0 ......cccueiiieieiieiiiiesiaeieeiesieesesseesieeseesseesseessnes 163
Gambar 302 4F Climb Surface Plot SM5-80%..........cccccooimiiniiiiiiiiiiiiiin 163
Gambar 303 4F Climb Profile Plot SMS5-80%.......ccccoouiiiriineiiiiiiieniesieseeiens 163
Gambar 304 4F Foto Awal Conventional SM1-40% .......cccoeviiiiniieniniiiienns 164
Gambar 305 4F Conventional SM1-40%...........ccoviieiiiiiieiiiiieniiee e 164
Gambar 306 4F Conventional Surface Plot SM1-40%........c...ccceociiiiiniiiiennnnn, 164
Gambar 307 4F Conventional Profile Plot SM1-40% ......cc..cccoooiiinnniniiiinnnnn 164
Gambar 308 4F Foto Awal Conventional SM2-40% ......ccccccovvvieiiiiiicniiiinenie. 165
Gambar 309 4F Conventional SM2-40%......ccc..cooouieiiiiiiiiiiiiiiesi e 165
Gambar 310 4F Conventional Surface Plot SM2-40%........c...ccceovvviiiniiininnnnnn. 165
Gambar 311 4F Conventional Profile Plot SM2-40% ..........ccccovvviiiiiiiiniiiinnnins 165
Gambar 312 4F Foto Awal Conventional SM3-40% ......ccccoooeiiveiiiiiiiiiiieee. 166
Gambar 313 4F Conventional SM3-40%.......cccocuuriiciiiiiiiiiiieni e 166
Gambar 314 4F Conventional Surface Plot SM3-40%........cccccocerviiiiiniinieennnn. 166
Gambar 315 4F Conventional Profile Plot SM3-40% ..........ccccocooiiiiniiniiiinenncns 166
Gambar 316 4F Foto Awal Conventional SM4-40% ........cccccceviviniiniiiiiinennn 167
Gambar 317 4F Conventional SM4-40%...........cocecveeiiiiiiiiiiiieseeeee e 167
Gambar 318 4F Conventional Surface Plot SM4-40%........cccccocevviiiiiiiininennnn. 167
Gambar 319 4F Conventional Profile Plot SM4-40% ..........ccccocoviniiiiiiiiiinennns 167

16



Gambar 320 4F Foto Awal Conventional SM5-40% ..., 168

Gambar 321 4F Conventional SM5-40%........ccccocuviiiiiiiiiiiiiiiii e 168
Gambar 322 4F Conventional Surface Plot SM5-40%........ccccooevviiiiinieiinennnn. 168
Gambar 323 4F Conventional Profile Plot SM5-40%.........ccccoeiiiiiiciiiiieennnn. 168
Gambar 324 4F Foto Awal Conventional SM1-60% ..........c.cccovviviiiininiiiiiennnns 169
Gambar 325 4F Conventional SM1-60%.........ccccooviiiiiiiiiiiiiiicii s 169
Gambar 326 4F Conventional Surface Plot SM1-60%........cccccocevviiiivinieiinnnnnn. 169
Gambar 327 4F Conventional Profile Plot SM1-60%.............ccccocovvviiiniiiiiinnnins 169
Gambar 328 4F Foto Awal Conventional SM2-60% .........ccccoviiviniieniiniininennns 170
Gambar 329 4F Conventional SM2-60%........c.cccoveiviiiiiniineiieneneeseseeseenens 170
Gambar 330 4F Conventional Surface Plot SM2-60%...........ccccvviiiiiiiieiiinnnins 170
Gambar 331 4F Conventional Profile Plot SM2-60% ........cc.cocooiiviiniineiiiinnnns 170
Gambar 332 4F Foto Awal Conventional SM3-60%0 ...........ccccoviuviniviniiniiieenins 171
Gambar 333 4F Conventional SM3-60%0........c.cccuiviiveiiinienieeiiiieneeienee e 171
Gambar 334 4F Conventional Surface Plot SM3-60%.........ccccovvviiiiiiiniiiinnnnns 171
Gambar 335 4F Conventional Profile Plot SM3-60%...........cccococciviiiiiniiiinnins 171
Gambar 336 4F Foto Awal Conventional SM4-60%0 ...........cccoveioiriieniniiinennns 172
Gambar 337 4F Conventional SM4-60%...........ccccviueriiiiieiiieieeniiee e 172
Gambar 338 4F Conventional Surface Plot SM4-60%............cccccovvviiiiiiinnnnnn 172
Gambar 339 4F Conventional Profile Plot SM4-60% ......c...cccocoociieniniiiicinnn 172
Gambar 340 4F Foto Awal Conventional SM5-60% ......cccccooovieiiiiiicniiiinein. 173
Gambar 341 4F Conventional SMS5-60%......ccc..ccoeveeiiiiiiiiiiiiiesc e 173
Gambar 342 4F Conventional Surface Plot SMS5-60%........cc.cocovvviiiiiniininennnn. 173
Gambar 343 4F Conventional Profile Plot SM5-60%..........c.cccccoiiiiiiniiiinnnins 173
Gambar 344 4F Foto Awal Conventional SM1-80% .......ccccoovviieiiiiiiiiiiiiiieee. 174
Gambar 345 4F Conventional SM1-80%.......ccceouuriiciiiiiiiaiiiiieni e 174
Gambar 346 4F Conventional Surface Plot SM1-80%........cccccooeriiiiicniiiinennnn. 174
Gambar 347 4F Conventional Profile Plot SM1-80% ..........ccccovviiiiininiiiinennins 174
Gambar 348 4F Foto Awal Conventional SM2-80% ........c.cccceevviviiiiininiiiiennns 175
Gambar 349 4F Conventional SM2-80%........c.cccouuiueiiiiiieiiiiieese e 175
Gambar 350 4F Conventional Surface Plot SM2-80%........cccccoceroiiiivcniciinennnn. 175
Gambar 351 4F Conventional Profile Plot SM2-80% ..........ccccovviiiiiniiiiiiinnns 175

17



Gambar 352 4F Foto Awal Conventional SM3-80% ..., 176

Gambar 353 4F Conventional SM3-80%.........ccccceevviiiiiiiiiiiiiiiiiiic s 176
Gambar 354 4F Conventional Surface Plot SM3-80%........cccccoeriiiiiviniiiieennnn. 176
Gambar 355 4F Conventional Profile Plot SM3-80%.........cccccvveiiiiiicniinieenn. 176
Gambar 356 4F Foto Awal Conventional SM4-80% ........cccccceeviiviiiininiiiiennns 177
Gambar 357 4F Conventional SM4-80%.........cccccovviiiiiiiiiiiiiiiiciec e 177
Gambar 358 4F Conventional Surface Plot SM4-80%........cccccoerveiiicnieiinennnn. 177
Gambar 359 4F Conventional Profile Plot SM4-80%..........ccccocooiiiiiiiiciiinnn 177
Gambar 360 4F Foto Awal Conventional SM5-80% .........cccveeiiviniiiniiniiieenns 178
Gambar 361 4F Conventional SM5-80%........cccouiviiiiiiiiniineiieienieeseseeen 178
Gambar 362 4F Conventional Surface Plot SM5-80%...........ccccuvniiiiiiiiniiinnnins 178
Gambar 363 4F Conventional Profile Plot SM5-80% ........ccccccovviiiiiniininiiinnnns 178

18



