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Pahat 1°, Spindle Speed 700 rpm, feed rate 200 mm/m
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Pahat 1°, Spindle Speed 700 rpm, feed rate 300 mm/m
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Pahat 1°, Spindle Speed 800 rpm, feed rate 100 mm/m
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Pahat 1°, Spindle Speed 800 rpm, feed rate 200 mm/m
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Spindle Speed 800 rpm, feed rate 300 mm/m

iringan Pahat 1°,
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Pahat 1°, Spindle Speed 900 rpm, feed rate 100 mm/m
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Pahat 1°, Spindle Speed 900 rpm, feed rate 200 mm/m
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Pahat 1°, Spindle Speed 900 rpm, feed rate 300 mm/m
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Pahat 3°, Spindle Speed 700 rpm, feed rate 100 mm/m
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Pahat 3°, Spindle Speed 700 rpm, feed rate 200 mm/min
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indle Speed 700 rpm, feed rate 300 mm/min

Pahat 3°, Sp

iringan

Kem

e A

wo ()’ BA
0%
N xe

Gyuiwg 0=0¢
wwo'y 1-YA3
31140444 |
wrigg'¢ by
E;M_ 0 2]
wr (g’ ey
XU oY
m!_o,< 1-VA3
| 1140ud- |

T, -1
W sy
_naa.w un
'y 1-YA
ﬁué ETR[E|
3 oxm

m.sa; ONVL
) L
Wi M
IR oAy

g’ 0
it}

06x
Noxe

gYwwg' (=0

R0 1-YA3

311408d-Y
T
E:ma L
Gxuwg'( oF
(wo'y 1-YA3

111408d-4
ONVLS AL
W 1sodld

i
o .S_._.

Exmw

g § «

W'y

<>w
S8V ﬁu 14
18%:.

[ INL
¥0c-00-1  31¥a
ITRESERE  OADYI

woAur()’ 0|
et S

Qs g
i, o
E: 7 OO~ :_
wwy'q
mMWm m&..:m
w_Suw:, u._m%wm
Wi M
odoympy




In

Pahat 3°, Spindle Speed 800 rpm, feed rate 100 mm/m
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indle Speed 800 rpm, feed rate 200 mm/min
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Pahat 3°, Spindle Speed 800 rpm, feed rate 300 mm/m
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Pahat 3°, Spindle Speed 900 rpm, feed rate 100 mm/m
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Pahat 3°, Spindle Speed 900 rpm, feed rate 200 mm/m
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Pahat 3°, Spindle Speed 900 rpm, feed rate 300 mm/mi
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Pahat 5°, Spindle Speed 700 rpm, feed rate 100 mm/m
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Pahat 5°, Spindle Speed 700 rpm, feed rate 200 mm/m
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Spindle Speed 700 rpm, feed rate 300 mm/m

ingan Pahat 5°,
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Pahat 5°, Spindle Speed 800 rpm, feed rate 100 mm/m
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Pahat 5°, Spindle Speed 800 rpm, feed rate 200 mm/m
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Pahat 5°, Spindle Speed 800 rpm, feed rate 300 mm/m
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Pahat 5°, Spindle Speed 900 rpm, feed rate 100 mm/m

iringan
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Pahat 5°, Spindle Speed 900 rpm, feed rate 200 mm/m

iringan
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Pahat 5°, Spindle Speed 900 rpm, feed rate 300 mm/m
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Hasil Uji Kekasaran Permukaan dengan Kalibrasi
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proses pemotongan conventional dengan kemiringan pahat 1°, 3°, dan 5°

Lampiran 2 Data untuk grafik hubungan antara kekasaran permukaan dengan

Kemiringan Spindle
No Pahat Feed Rate Speed Kekasaran Permukaan (pm)
©) (mm/min) [ (rpm) Ra1l Ra 2 Ra 3 Rata - rata
1 1 100 900 0.66 0.48 0.72 0.62000
2 1 100 800 0.62 0.78 0.55 0.65000
3 d 100 700 0.61 0.62 0.81 0.68000
4 1 200 900 0.91 1.27 1.39 1.19000
5 1 200 800 0.98 1.34 1.31 1.21000
6 1. 200 700 1.12 1.45 1.24 1.27000
7 1 300 900 2.04 1.63 1.83 1.83333
8 1 300 800 1.82 2.15 1.62 1.86333
9 1 300 700 2.09 1.80 2.14 2.01000
Kemiringan Spindle
No Pahat Feed Rate Speed Kekasaran Permukaan (um)
(°) (mm/min) | (rpm) Ra 1 Ra 2 Ra 3 Rata - rata
1 3 100 900 0.45 0.61 0.75 0.60333
2 3 100 800 0.65 0.35 0.90 0.63333
3 3 100 700 0.83 0.66 0.42 0.63667
4 3 200 900 1.24 1.09 1.02 1.11667
5 3 200 800 1.08 1.17 1.24 1.16333
6 3 200 700 1.28 1.08 1.17 1.17667
7 3 300 900 1.63 1.50 2.09 1.74000
8 3 300 800 2.11 1.71 1.71 1.84333
9 3 300 700 2.17 1.91 1.87 1.98333
Kemiringan Spindle
Mo Pahat Feed Rate Speed Kekasaran Permukaan (pm)
©) (mm/min) [ (rpm) Ra 1l Ra 2 Ra 3 Rata - rata
1 3 100 900 0.59 0.56 0.61 0.58667
2 5 100 800 0.60 0.61 0.65 0.62000
3 5 100 700 0.76 0.55 0.56 0.62333
4 5 200 900 1.00 1.05 1.15 1.06667
5 5 200 800 0.96 1.09 1.36 1.13667
6 5 200 700 1.07 1.29 1.14 1.16667
7 5 300 900 1.64 1.69 1.76 1.69667
8 5 300 800 1.81 1.84 1.83 1.82667
9 5 300 700 1.84 2.06 2.04 1.98000




Lampiran 4 Data beserta grafik untuk hubungan antara feed rate dan spindle

speed dengan kekasaran permukaan pada pemakanan conventional

dengan masing - masing kemiringan pahat

No Kerg;rhlgtg il Sspplggée Feed Rate Kekasaran Permukaan (pm)
) (rpm) (mm/min) Ra 1l Ra 2 Ra 3 Rata - rata
1 1 700 100 0.61 0.62 0.81 0.68000
2 1 700 200 1.12 1.45 1.24 1.27000
3 i 700 300 2.09 1.80 2.14 2.01000
4 1 800 100 0.62 0.78 0.55 0.65000
5 1 800 200 0.98 1.34 1.31 1.21000
6 1 800 300 1.82 2.15 1.62 1.86333
)7 1 900 100 0.66 0.48 0.72 0.62000
8 1 900 200 0.91 1.27 1.39 1.19000
9 1 900 300 2.04 1.63 1.83 1.83333
NG Kerg;;]lgg - SSpF;QSCIje Feed Rate Kekasaran Permukaan (pm)
(©) (rpm) [ (mm/min) Ral Ra 2 Ra 3 Rata - rata
1 3 700 100 0.83 0.66 0.42 0.63667
2 3 700 200 1.28 1.08 1.17 1.17667
3 3 700 300 2.17 191 1.87 1.98333
4 3 800 100 0.65 0.35 0.90 0.63333
5 3 800 200 1.08 1.17 1.24 1.16333
6 3 800 300 2.11 1.71 1.71 1.84333
G 3 900 100 0.45 0.61 0.75 0.60333
8 3 900 200 1.24 1.09 1.02 1.11667
9 3 900 300 1.63 1.50 2.09 1.74000
NG Kerg;rhlg,? £ SSpF;QS(Ije Feed Rate Kekasaran Permukaan (pm)
°) (rpm) [ (mm/min) Ral Ra 2 Ra 3 Rata - rata
1 5 700 100 0.76 0.55 0.56 0.62333
2 5 700 200 1.07 1.29 1.14 1.16667
3 5 700 300 1.84 2.06 2.04 1.98000
4 5 800 100 0.60 0.61 0.65 0.62000
5 5 800 200 0.96 1.09 1.36 1.13667
6 5 800 300 1.81 1.84 1.83 1.82667
7 5 900 100 0.59 0.56 0.61 0.58667
8 5 900 200 1.00 1.05 1.15 1.06667
9 5 900 300 1.64 1.69 1.76 1.69667




Lampiran 5 Data beserta grafik untuk hubungan antara kemiringan pahat dan

spindle speed dengan kekasaran permukaan pada pemakanan

conventional dengan masing - masing nilai feed rate

No Feed Rate Sspplggée Kerg;]l;ltg ) Kekasaran Permukaan (pum)
(mm/min) (rpm) (°) Ra1l Ra 2 Ra 3 Rata - rata
1 100 700 1 0.61 0.62 0.81 0.68000
2 100 700 3 0.83 0.66 0.42 0.63667
3 100 700 5 0.76 0.55 0.56 0.62333
4 100 800 1 0.62 0.78 0.55 0.65000
5 100 800 3 0.65 0.35 0.90 0.63333
6 100 800 5 0.60 0.61 0.65 0.62000
7 100 900 1 0.66 0.48 0.72 0.62000
8 100 900 3 0.45 0.61 0.75 0.60333
9 100 900 5 0.59 0.56 0.61 0.58667
No Feed Rate Sspsggclje KerS;ngtg 7| Kekasaran Permukaan (pm)
(mm/min) (rpm) (°) Ral Ra 2 Ra 3 Rata - rata
1 200 700 1 1.12 1.45 1.24 1.27000
2 200 700 3 1.28 1.08 1.17 1.17667
3 200 700 5 1.07 1.29 1.14 1.16667
4 200 800 1 0.98 1.34 1.31 1.21000
5 200 800 3 1.08 1.17 1.24 1.16333
6 200 800 5 0.96 1.09 1.36 1.13667
7 200 900 1 0.91 1.27 1.39 1.19000
8 200 900 3 1.24 1.09 1.02 1.11667
9 200 900 5 1.00 1.05 1.15 1.06667
NG Feed Rate SSpF;QS(Ije Kerg;t;gtg; an Kekasaran Permukaan (pm)
(mm/min) (rpm) ©) Ral Ra 2 Ra 3 Rata - rata
1 300 700 1 2.09 1.80 2.14 2.01000
2 300 700 3 2.17 1.91 1.87 1.98333
3 300 700 5 1.84 2.06 2.04 1.98000
4 300 800 1 1.82 2.15 1.62 1.86333
5 300 800 3 2.11 1.71 1.71 1.84333
6 300 800 5 1.81 1.84 1.83 1.82667
7 300 900 1 2.04 1.63 1.83 1.83333
8 300 900 3 1.63 1.50 2.09 1.74000
9 300 900 5 1.64 1.69 1.76 1.69667




Lampiran 6 Gambar Hasil Proses Pemakanan
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Keterangan Proses

Kemiringan | Spindle Feed
No Pahat Speed Rate
(©) (rpm) | (mm/min)

1 1 700 100
2 1 700 200
3 1 700 300
4 1 800 100
5 1 800 200
6 1 800 300
7 1 900 100
8 1 900 200
9 1 900 300
10 3 700 100
11 3 700 200
12 3 700 300
13 3 800 100
14 3 800 200
15 3 800 300
16 3 900 100
17 3 900 200
18 3 900 300
19 5 700 100
20 5 700 200
21 5 700 300
22 5 800 100
23 5 800 200
24 5 800 300
25 5 900 100
26 5 900 200
27 5 900 300




Lampiran 7 Gambar Proses Kemiringan Pahat

Kemiringan Pahat 1°
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Kemiringan Pahat 3°
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Kemiringan Pahat 5°




Lampiran 8 Tabel Uji t

Titik Persentase Distribusi ¢ (df = 1 — 40)

Pr 025 R 1] 005 0.025 oo 0.005 0.001
of 050 020 (15 [+] 0.050 002 0.810 0.002
1 1.00000 1.07788 8.31376 1270620 | 31.82052 | G3IE5674 | 31830884
2 OE1650 1.88582 291990 4. 30285 8.08456 992484 2233712
k] 0. 78485 1.63774 235336 318245 454070 584081 1021453
4 074070 1.63521 213185 277645 1746495 4.60409 TATIE
-] 0.T2682 147588 2ME05 257058 3.38493 4.03214 5.HB345
& 071756 1.43976 1.94518 2446591 114287 170745 520783
T a.T1114 1.41482 1.83458 2.38482 2.59795 3.48048 4.TB529
& 0. 70632 1.38682 1.85855 2.30600 259646 3.38538 450078
|} 0. r02T2 1.38303 183311 228216 282144 324084 4206881
0 069981 137218 1.851246 222814 2.7E3TT 316827 4.14370
11 LE9T4E 138343 1.79588 220089 271608 310581 402470
12 069548 1.35622 1.78229 217881 2.68100 108454 31.9F085
13 LES5R3 1.35017 1.77083 218037 265031 301228 1 A5198
14 069242 1.534503 1.78131 214478 2.62445 297684 1.7B738
15 E3120 1.34081 1.75305 211145 2.60248 2.94671 3.73283
16 OE9013 133676 1.74588 211991 2.58340 293078 1ERE1S
17 .E820 1.533338 1.73081 210982 2.58693 2EBEAE 164577
18 0.6RE3E 1.33038 1.73406 210082 2.55238 287844 11048
18 .6ATEZ 152778 1.72813 208502 2.53048 2 BEOSS 157940
20 .65 1.52534 1.72472 208596 2.52T48 284534 155181
3| O.6EEAE 1.32318 1.72074 2.07981 2.51785 281136 352715
22 .6A5AT 152124 1.71714 207387 2.50832 281876 350489
23 068531 1.51946 1.71587 2.08886 2.45087 280734 148486
24 068485 1.31784 1.71088 2.08330 248216 2.70684 1 ABETE
25 0.E68443 1.31635 1.70814 2.05054 248511 276744 3145018
28 068404 1.31487 1.70582 2.05553 2.478483 2.7TEM 143500
27 LGASER 1.31370 1.70328 2.05183 2.47286 2.7T08E 143105
28 068335 1.31253 1.70113 204841 246714 2. 7BE26 140816
28 068304 1.31143 1.69913 204523 2.48202 2.78630 335624
an GAZTE 151042 1.68726 204227 245726 2.75000 13B51E
M OE8245 1.30946 168552 2.03951 2.45282 274404 137480
iz 068223 1.30857 1.69380 2.03683 244888 2.71848 33651
13 068200 1.530774 168236 2.03452 244478 273528 1356834
a4 0.EMTT 1.30635 1.63092 2.03224 244118 2.73830 3134785
a5 068156 130621 1.68857 2.03011 243772 2.7x381 31.34005
a6 63T 1.30551 1.68E30 202809 2.43448 271848 3.33282
w EET1E 1.50485 1.88708 202619 2.43145 271541 3.3Z585
& G100 150423 1.68585 202438 242857 271156 331903
kL) 0.68083 1.50584 168485 202288 2.42584 27071 331278
40 O.GR0ET 1. 30508 1.68385 202108 242326 2. 70446 3. 30EEE




