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Tabel 1 Data kecepatan potong proses bubut rata dan ulir untuk pahat HSS
(Widarto, 2008)

— STRAIGHT TURNING SPEED THREADING SPEED
FEET PER | METERS PER FEET PER | METERS PER
MINUTE | MINUTE MINUTE |  MINUTE
LOW-CARBON STEEL 80-100 24.4-30.5 35-40 10.7-12.2
MEDIUM-CARBON STEEL |  80-80 18.3-24.4 25-30 7.6-9.1
HIGH-CARBON STEEL 3540 10.7-12.2 15.20 4561
STAINLESS STEEL 40-50 12.2-15.2 16-20 4.6:6.1
"l‘#g'g:_':_g‘“,"s AND 200-300 | 61.091.4 50-80 15.2-18.3
ORDINARY BRASS 100-200 30.5-61.0 40-50 12.215.2
AND BRONZE
HIGH TENSILE BRONZE 40-60 12.2-18.3 20-2% 6.1-7.6
CAST IRON 50-80 15.2:24.4 2025 6.1-7.8
COPPER 80-80 18.3-24.4 2025 6.1-7.6

NOTE: Speads for carbide-tipped bils can be 2 to 3 times the spaed recommended for high-speed stesl

Tabel 2 Putaran mesin bubut (Dokumentasi: Politeknik Negeri Cilacap, 2022)

Tabel 3 Data material, kecepatan potong, sudut mata bor HSS, dan cairan pendingin
proses gurdi (Widarto, 2008)

CUTTING SPEEDS 1.
MATERIAL (METERS/MINUTE) (FEET/MINUTE POINT Lip
MMM M ANGLE CLEARANCE CODLANTS
Aluminum Amd Allnys £1.00- 9150 201 - 300 90 - 130 deg 12-15deg Kerosene/Kerosene & Lard Oilf Soluble Ol
Armar Plate 12.20 - 1825 ik~ 50 135 - 140 deg 6-9deg Light Machine Ol
Brnss 61,00 - 91.50 100 - 300 118 - 118 deg 12-15deg Diy/ Saluble Oil/Kerosene/Lard il
Bronze 1.0 - 91,50 00 - 300 110 - 518 ﬂl:g 12-158 dgg Dl‘}’f Soluble Oil/Mineral QitLard Dil
Branee, High Tenslle 11.35-45.75 T - 150 100 = 110 deg 11-15deg Dry! Soluble Oil/Mineral QilfLard Oit
Cast Iron, Soft 3050 - 4575 100 - 150 90 - 100 deg 12- (S deg Air Jet Dryf Soluble Ofl
Cast Iron, Medium I35 = 3050 70 - 10 100 - 110 deg 12 - 15 deg Air Jet Dryf Soluble Oilt
Cast [ron, Hurd 21.35-30.50 70 - (i 100 - 118 dep $-12deg Air Jet Dy Soluble Ol
Cast Iran, Chilled 2.15-12.20 30- 40 118 - 135 dep 5-9deg Air Tt Dyl Soluble Oi1
Capper 61.00 - 91,50 20W - 300 100 - 118 deg 12 - 15 deg Air Jet Dryf Soluble Oil
Capper Graphite Alloy {Carbon 18.30- 21.35 60-70 LLE L BAh_%w Soluble QiVDry/ Mineral OilKerosene
Deills)
Glass (Carban Drills) &10-2.15 10- 30 na_nr rhan Soluble OilDiry/Mineral QiliKerosene
Iron, Malleabilc 15.25-2745 50-99 00 - 100 deg. 11 - 15 deg, Light Machine Oil
Mapnesiom And Alloys T6.25 = 1220 250 - 400 70 - 118 deg, 12-15deg Soluble Oil
Monel Nickel 415-13.28 -5 118 - 125 dep. 10- 12 deg Compressed Alr/Mineral il
Miskel Alloys 12.20- 1B.30 40 - 60 135 - 140 dep. 5-7deg Lard Qil‘Soluble Oil
Plastle, Hut Set 3050 - 20,50 LD 60 - S dep - 12 dep Lard Qil*Seluble Ol
Plostic, Cold Set 30,50 - 91.50 120 - 300 113 - 135 deg 12- 20 deg Soap Solution
Sieel, Low Carben, 0.2-0.3ct - 3355 fik- 118 1i0- 118 deg T-%dep Soap Solution
Steel, Medium Carban .4-0.5¢ 2135 - 2440 0 -850 118- 125 deg T-2deg Soluble OiVMineral QilSulfur Qil'Lard Ol
Sicel (High Carbon 1.2¢) 1524 - 1830 50 -60 118 - 145 deg T=-%deg Soluble Qitdineral Qil'Sulfur Oil'Lard Ol
Steel, Forped 15.25- 18.30 50 - 60 118 - 145 deg T-12dep Soluble OilMincral Qil/Sulfur OilvLard Oi
Steal, Alloy 15.25-21.35 50-T0 118 - 125 dep 10- 12 deg Mineral Lard O11
Steel, Alluy 304 To 400 Brionel 610915 -3 130 - 140 dep T-10deg Saluble Qil
Steel, Stainless, Free Muchining 215 440 3. B0 110 - 118 deg B-12dep Soluble Oil
Steel, Seainkess, Hard 4.57-1525 15-50 118 - 135 deg 6-8deg Soluble Oil
Steel, Manganese L6457 12-15 140 - 150 deg 7-10deg Soluble O
Stane (Carbide Drills) 7.63-0.15 1530 hh_Ai EA_AR Water Solution
Wi 9150 -112.3 300 - 400 60 - 70 deg I0-154eg Dry




Tabel 4 Rumus empiris gerak makan per mata potong gurdi (Widarto, 2008)

. Untuk baja
= 0,0843/d; e / JTHE e ccorcn ceemocrnan sz d | R0

. Untuk besi tuang

= 0.13/d ; mm )11/ S——— £ A

Tabel 5 Putaran mesin bor (Dokumentasi: Politeknik Negeri Cilacap, 2022)

Tabel 6 Perkiraan nilai konversi kekerasan untuk produk aluminium (ASTM E140
-02)

Brinell Hard- Vickers Rockwell Hardness Number Rockwell Superficial Hardness Number
ness Number Hardness B Scale E Scale H Scale 15-T Scale 30-T Scale 15-W Scale
500-kgf, Number 100-kgf, 100-kgf, 60-kgf, 15-kgf, 30-kgf, 15-kgf,
(10-mm Ball) 15-kgf, Via-in. Ball 4-in. Ball 4-in. Ball Vie-in. Ball Yae-in. Ball Ye-in. Ball

(HBS) (HV) (HRB) (HRE) (HRH) (HR 15-T) (HR 30-T) (HR 15-W)
160 189 91 89 77 95
155 183 90 0 76 95
150 177 89 89 75 04
145 171 87 88 74 94
140 165 86 88 73 04
135 159 84 87 71 23
130 153 81 87 70 03
125 147 79 86 68 92
120 141 76 36 67 02
15 135 72 101 86 65 91
110 129 69 100 85 63 91
105 123 65 99 84 61 91
100 17 60 98 83 59 20

95 11 56 9% 82 57 90
90 105 51 04 108 &1 54 89
85 98 46 91 107 0 52 80
80 92 40 88 106 78 50 88
75 86 34 34 104 76 47 87
70 80 28 80 102 74 44 86
65 74 75 100 72 85
60 68 70 97 70 83
55 62 65 94 67 82
50 56 59 91 64 80

45 50 53 87 62 79
40 44 48 83 59 77
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Tabel Bill of Material

No. Bahan Jumlah | Harga Satuan Total
1. | Baja kanal U ukuran lebar
65 mm, tinggi 38 mm, tebal
) 1 Rp216.000,00 | Rp216.000,00
5 mm, dan panjang 4000
mm
2. | Bearing ukuran @ 30 mm 2 Rp71.925,00 | Rp143.850,00
3. | Roda 4 inci 4 Rp46.450,00 | Rp185.800,00
4. | Poros baja S45 C ukuran @
_ 1 Rp132.000,00 | Rp132.000,00
30 mm panjang 650 mm
5. | Plat baja tebal 10 mm 1 Rp151.250,00 | Rp151.250,00
6. | Plat baja tebal 5 mm 1 Rp37.500,00 Rp37.500,00
7. | Plat baja tebal 3 mm 1 Rp22.500,00 Rp22.500,00
8. | Pipa baja elbow ukuran 1 ¥4
o 1 Rp32.000,00 Rp32.000,00
inci
9. |Pipa baja @ 1 1/4 inci
) 1 Rp76.000,00 Rp76.000,00
panjang 2200 mm
10. | Pipa baja @ 1 inci panjang
1 Rp15.000,00 Rp15.000,00
800 mm
11. | Drum bekas ukuran @ 580
o 1 Rp100.000,00 | Rp100.000,00
mm dan tinggi 450 mm
12. | Burner blower lurus 1,5 inci 1 Rp432.100,00 | Rp432.100,00
13. | Besi beton 1 Rp12.000,00 Rp12.000,00
14. | Selimut keramik D.96 tebal
1 Rp180.000,00 | Rp180.000,00
20 mm
15. | Semen api TNC-12 25 Kg 3 Rp288.500,00 | Rp865.500,00
16. | Pipa besi @ 4 inci panjang
1 Rp470.000,00 | Rp470.000,00
400 mm
17. | Power glue 4 Rp8.000,00 Rp32.000,00
18. | Klem selang 7/8 inci 2 Rp4.250,00 Rp8.500,00




Tabel Bill of Material (lanjutan)

Im

No. Bahan Jumlah | Harga Satuan Total
19. | Regulator gas tekanan tinggi 1 Rp136.800,00 | Rp136.800,00
20. | Selang regulator gas tekanan

o 1 Rp65.000,00 Rp65.000,00

tinggi
21. | Cetok dan ember 1 Rp32.000,00 Rp32.000,00
22. | Karton 2 Rp11.000,00 Rp22.000,00
23. | Baut dan mur M8 26 Rp4.000,00 | Rp104.000,00
24. | Baut dan mur M10 2 Rp5.000,00 Rp10.000,00
25. | Baut dan mur M12 4 Rp7.000,00 Rp24.000,00
26. | Kapur 1 Rp3.000,00 Rp3.000,00
27. | Gerinda amplas 3 Rp12.000,00 Rp36.000,00
28. | Gerinda kasar 5 Rp10.000,00 Rp50.000,00
29. | Gerinda potong 8 Rp6.000,00 Rp48.000,00
30. | Elektroda 1 kg 3,5 Rp36.000,00 | Rp126.000,00
31. | Cat 300 ml 2 Rp27.000,00 Rp54.000,00
32. | Cat dasar 1 Rp28.000,00 Rp28.000,00
33. | Dempul 1 Rp16.000,00 Rp16.000,00
34. | Thinner cat 1 L 2 Rp37.500,00 Rp75.000,00
35. | Amplas 8 Rp10.000,00 Rp80.000,00
36. | Elpiji 3kg 3 Rp24.000,00 | Rp72.000,00
37. | Limbah aluminium 1 kg 1,5 Rp20.000,00 Rp30.000,00
38. | Modul sensor termokopel

MAX6675 + 12 V mini suhu 1 Rp103.800,00 | Rp103.800,00

digital LCD termokopel
39. | Termokopel tipke K 800°c

probe stainless steel cable 1 Rp53.000,00 Rp53.000,00

Total

Rp4.423.800,00










Pengujian Kekerasan Rockwell

Spesimen 1: Limbah kaleng aluminium
Percobaan (HRB)
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