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tailaoladsdmilmachine setup time

Serew machine. . . ..

Dl

Tapping...........

Vertical lathe ... .. o
Turret lathe.. ... .. .. ..

Hobber............. ... ..
Gear grinder. . . .. ..
Engine lathe.. . .. ..

Machine Time, min
Grinder, disk............. ... 15
Grinder, surface............. 15-30
Crinder, internal ... .. ... 45
Grinder, external . .. ... .. .. 15-30 .
Grinder, centerless. ... ... .. . 30-45
Shaper...... ... . ... ... 30-60
Borematic. ... .. ... ... .. ... 45-60

45, each tool station

.| 15, ecach tool setup

15, each tool setup

.| 15 + 5, each tool

30-60
45
45

30-90
30

Source: Manufacturing Engineering
by Herbert W,Wage
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Feed, 0.025-0.035 ipr

0.004- 0.030- 0.125-
M . 0.030-in.- | 0.093-in.- | 0.218-in.- | Ceramic cut,
Material
deep cut, | deep cut, | deep cut, sfpm
sfpm sfpm sfpm
Cast iron........ .. ... 150 140 130 300-2, 500
Soft steel............. .. .. 250 220 180 1,000-2,400
Heat-treated alloys............. 125 115 100 500-1,500
Hard stecl, to Rockwell C 65. . .. 75-800
Stainless steel .. .... ... ... . .. 225 200 180 600-1, 500
Aluminum....... ... .. .. 1,250 1,100 950
Brass......... ... ... 500 450 400
Bronze, soft . . . 200 175 150
Bronze, hard . ... 150 140 125
Carbon-graphite. .. ... . 200-1,000
Tungsten.... ... ... ... ... 150-800
Stellite 60-600
Tantung. .. . . 60-140
Hard rubber. . ... . . .. ... To 1,000

source: Manufacturing Engineering
by Herbert W.Wage
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High-speed steel Carbide tools
Material T
Sfpm Feed S8fpm Feed Grade
Steel Type:
AISTI 1113 225 0.009 675-900 [0.017-0.024 C-6
AIST 1112, 1119 165 0.007 495-660 10.014-0 021 C-6
AMS 5010
AISI 1110 155 0.007 465-620 |0.013-0.020 C-6
AISI1111,1117,1118 150 0.006 450-600 [0.013-0.018 C-6
AIST 1144 140 0.006 420-560 |0.012-0.017 C-6
AISI 1100, 1114, 1115, 1141, 1120, 135 0.008 405-540 ]0.011-0.017 C-6
1126, 1132
AISI 1010, 1019, 1022, 1145, 4017, 130 0.008 390-520 |(0.011-0.017 C-6
4023, 4024
AMS 5070 '
AISI 1023, 1024, 1138, 4032, 5115, 125 0.005 375-500 (0.010-0.016 C-6
5120
AIRI 1010, 1012, 1015, 1017, 1018, 120 0.005 360480 [0.010-0.015 C-0
1020, 1025, 1027, 1045, 1046,
1137, 1140, 3130, 4028, 4037,
4130, 5132, 5135, 8630, 8632
ADMS 5022, 5024, 5050, 5053, 5060,
5062, 5075, 5077, 6280, 6281,
6300, 6370
AISI 1030, 1033, 1034, 1035, 1036, 115 0.005 345-460 [0.008-0.013 C-6

1038, 1039, 1049, 1050, 1052
1146, 1151, 2330, 3135, 4042
5140, 8635, 8637, 8735

AMS 5080, 5082, G282, 6320

AISI 10006, 1008, 2317, 3115, 3120, 110 0.005 330-440 |0.009-0.014 C-6
3140, 4027, 4047, 4053, 4137,
4140, 4608, 4615, 4620, 4621,
4640, 5145, 5147, 6145, 8615,
8617, 8620, 8622, 8640, 8641,
8642, 8720, 8740, 9437, 0440,
9442

AMS 6270, 6272, 6274, 6290, 6294,
6312, 6317, 6322, 6323, 6324,
6325, 6327, 6382, 6448

AISI 1040, 1041, 1042, 1043, 3141, 105 0.004 315-420 |0.009-0.013 C-6
3145, 4145, 4617, 5150, 5152,
8625, 8627, 8645, 8745, 9445,
9747

AMS 6292

AISI 1330, 1335, 4150, 4317, 4320, 100 0.004 300400 |0.008-0.012 C-8
5160, 6150, 6152, B647, 8650,
8653, 8750

AMS 6328

- AISI 1320, 1340, 2340, 4340, 5130, 95 0.004 285-380 |0.008-0.012 C-8
6120, 8655
AMS 6412, 6415, 6418, 6470, 6480
AISI 8860, 9254, 9255, 9763 ‘90 0.004 270-360 0.008-0.012 C-6
AIS8I 1055, 1060, 1062, 1064, 2345, 85 0.004 255-340 0.007-0.011 C-0

2512, 2515, 2517, 3310, 4063,
4812, 4815, 9260, 0310, 9840
AMS 6240, 6250, 6263, 6260, 6342,
6475 .
AISI 1065, 1066, 1070, 1074, 3316, 80 0.003 240-320 |0.007-0.010 C-6
4008, 4119, 4125, 4817, 4820,
9261, 9262, 0315, 0317, 9845

Source: Manufacturing Engineering
by Herbert W.Wage



360

m‘i’wd 3 (fllil)

High-speed steel Curbide tooly
Mauterial
Bfpm Feed Sfpm Feed Grade
Steel Type (cont.):
ANS 6242, 62063, 6264
AlIS] 1078, 9850 75 0.003 225-300  |0.006 0. 00s C-6
ALS] 1080, 1085, 1086, 1090, 1095, 70 0.003 210-280  10.006-0.00Y C-6
5045, 50106, 50100
ANMS 5132, 6442
AISI 51100, 52100 65 0.003 195-260  [0.006-0.008 C-u
AMNS 6410
Stainless Steel Tupz.’
201, 202, 204 75 0.005 0.005-0.015 -2
0 003-0.010 C-3
401, 302, 303, 304, 305, 308, 309, 75-00 0.005 0.020-0.010 C.2
310, 312, 314, 314, 317, 821, 325, 0.005-0.020] C-2
327, 329, 330, 331, 334, 347, 348, 0.003-0.012 C-3
350
103, 405, 404, 410, 414, 416, 418, 75-90 0.005 R-150-250 [0 020-0.035 C-5
420, 430, U1, 602 SI-200-400 {0.005 -0.025 C-7
I7-300-500 {0 .0V3-0.010 -8
431, 440, 442, 443, 446 $0-100 0.005 R-120-275 0.020-0.010, C-5
SR-130-350 |0.010 0.030 C-6
IF-210-350 |0.003-0.010 C-7
Copper: 300—400 0.010 400--500  {U.011--0.0106 C-2

Tellurium copper
Free-cutting brass
Bronze bearing
I'ree-cutting copper
Bushing Bronzes: 225-325 0.009 300-60G  [0.008-0.012 C-2
High lcaded brass
Leuded gun motal

Yellow Brass: 150-200 0.006 200-400  |0.006-0 008 C-2
Nuval brass
Bronze. 75-100 0.005 100-200 |0.005-0 005 C-2

Phosphor bronze
Aluminum bronze
Commercial brongze
Gun metal
Manganese bronze
Copper silicon alloy

Red brass

Silicon brass
Cast Iron:

BALE 110 140 0.014-0.021| 280-420 |0.028-0.012 C-2

BAL 111 125 |0.010-0.014[ 245-370 |0.019-0.028 C-2

BAE 113, 120 105 0.009-0.014] 215-320 [0.018-0.028 C-2

SAE 114, 121, 122 76 10.006-0.009 150-220 [0.012-0.018, C-2
Malleable Iron: Y .

SAE 32510 125 0.010-0.014] 245-370 |0.019-0.025 C-2

SAE 43010 105 0.009-0.014f 215-320 [0.018-0.028 C-2

8AE 48005, 60003 75 |0.006-0.009 150-220 (0.012-0.018 C-2

BAL 70002 60 0.005-0.008 115-175 |0 010-0 013 C-2
Titanium:

Pure 150 170 [0.004-0.007| 250-300 |0.010-0.020 C-2

Alloy 30-60 |0.003-0.007| 120-160 |0.008-0.015 C-2
Magnesium 2,000 (0.010-0.030| 5,000 up [0.015-0.030 C-2
Aluminum 150225 |0.015-0.030| 5,000 up 10.015-0.030 C-2
Nylon ' 150-200 0. 006 1,000 up |u.003 0 005 C-2
Teflon 200-500 |0.001-0.008] 1,000 up [0.U03-0 VO C-2
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High-speed stecl Carbide tooly
Material :
Slpia Feed Bipim Feed | Grude
Flastic:
Thermoplastic, thermosetting 250-400 {0 .015-0 030 C.2
Bonded mica 42-50 ]0.004-0 008
Vulcun fiber 300700 |0.006-0.020
Glass base 100-300 [0 .005-0.010 C-2
LCotton base 600-1,000{0.010-0.015 C-2
Abrasives: 75-150 |0.005-0.015 C-2
Tile
Glass
NMuarble
Slute
Trunsite
Asbestos: 300-500  |0.005-0 V15 -2
Hurd rubber
Tunysten 6-10 0 005 T60-300 |0.005-0 003
Zinc 25000 [0.005-0.060
Zyrconium 80 0.010-0 020
Columbrium 100 300 10.005-0 010
Tantalum 100 300 [0.005-0 010 !
Uranium 125 0.010-0 017! C-2
Molybdenum: i
Pure 400-600  10.005-0 015 -2
Are cast 25-50 0.002 C-2
Inconel.
700 8-15 [0.005-0 010 20-30 0.005-0.010 .2
X 10-25 |0.008-0.015 25-50 0.008-0 015 -2
Nimownic:
80A and 90 10-2 0.008-0 015 30-50 0.008-0 015 -2
Nackel 150-175 |0.010 0.020 C-6
Monel 125-225 10.010-0.020 C-6
K Monel 100-200 {0 010 0 020 (G
Kt Monel 125-250 [0 0100 020 o
Superalloys:
Hastelloy X 18-21 |0.007-0.011 68-88 0.009-0 016, R-C1, F-C3
SR-C2
Stellite alloy 6B, 6K 30-45 0.008-0.015[ Kk-C1, F-C3
SR-C2
S5-8106 45-63 0.009-0.011| R-C1, I'-C3
. SR-C2
Waspalloy 12-16 [0.014-0.018 R-C1, ¥F-C3
SR-C2
René 41 35-60 0.010-0.015} R-C1, FF-C3
Sk-C2
Udimet 500 70-80 0.010-0.015| R-C1, F-C3
SK-C2
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Sfpm
Materigl 411 A I 3. EA 1 b+
|
HSS Carbide Feed, 1pr
Aluminum. .. ... 300 1,000 | 0.003 | 0.005 | 0.006 [ 0.005 | 0.010 | 0.014 | © 016
Copper, brass. ... .. 200-500 | ... 0.005 [ 0.007 [ 0.010 |0 VI3 | 0 018 | 0020
Nuvul bruss. ... ..., 75-250 | .. 0.005 { 0.010 | 0016 | U 01,
Phosphor bronze. . .| 50-125 N 0.002 | 0.00F | 0.LOT | 0.015 #
Nickel. ... 10-60 0.002 10,003 | 0004 | 00000009 [ 0013|0015
Iuconel ... 30-45 | <] 0002 10003 [ 0,004 | Uub6 0 008 | 0008 | 0 vos
K Monel. .. 2030 | oo 100002 | 0oous o001 | o o0 ' 0.007 | 000y | 0 010
Superalloyy. 10-20 20-40 0.001 | 0.002 | 0.001 | 0005 | 0 Ul6 | 0.006 | 0 VG
Titumam . .. 30-50 PN 0.002 10005 | 0007 |u 00Y | 0O.Ull | 0.015
Zine.. .. 200-300 | ..., . 0.001 [ 0.002 | 0.001 | 0. 005
Molyhdenum. 30-35 s | 0002 10,003 | 0008 [ 0005 | 0007 | 0 gl0
Uraniuun. 8O-125 | ... .. 0.002 | 0.004 | 0 005 | 0 007 0.008 | 0.012
Custiiron. . ... 75110 [ 140-200 | 0 004 [ 0.006 | 0 009 | 0.012 | 0.014 | 0 020 | 0.025
Plastic (phenolic). | . .. .. 100 0.001 1 0.001 | 0.003 | 0005 | 0 008 | 0015 | 0. 025
Plastic (gluss). .. o 50 0.001 10001 { 0.005 | 0.005 | 0003 | 0.015 | 0 025
Carbon stee], . 70-90 | .. ... .. 0002 | 0.003 | 0.005 | 0.006 0.010 | 0012 |0 0ls
Stuinless steel. 3040 ... ... L0002 | 0003000100050 008 0.010 | 0014
Wood....... | ... .. 200 Hand
Mugnesium | 75400 | ... .. .. 0.010 | 0.014 | 0.017 | 0 017 0.017 | 0.017
Bakelite. . . 200-500 | ....... 0.001 | 0.003 | 0.005 | 0.008 | 0.011 | 0.015 | 0.025
Source: Nanufacturing Engineering
by Herbert W, Wage
' ]
a1519i 5 .
] [ v
< y
103 ld wasgaauld
O P 1.4
dmsuawlavey Tadu wasawldssuny
Material Sfpm Feed, in. per stroke
Aluminum........ ... . . 200 0.030-0.050
Brass.......... . ... . .. .. 150 0.050-0.060
Steel, cast iron........ .. .. 100 0.050-0.060
Alloy steel........... .. .. .. 50 0.030-0.050
Stainless steel...... ... .. . . 35 0.030-0.050

Source: lManufacturing Engineering
by Herbert W,Wage
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Material Sfpm M‘l;_l ‘(]‘:ll[ .
Aluminum......... ... .. ... 500 U.0015
Commercial brass. .. ... ... . 250 0.0015

Mildsteel............. ... . .. 100 0.002

Medium steel . ......... ... . .. 75 0.002

Bronze............. .. ... . . 75 0.002

Drillxod..... .. ... .. ... .. .. 50 0.002

Monel.............. .. ... 50 0.002

Stainless...... ... ... ... 50 0.002

Naval brass........... ... ... 150 0.002

Feed, ipr
Pitch Hob Bakelite Brass, Steel
diam diam fiber bronze

1% 8 0.186 0.140 0.093

214 5 0.166 0.125 0.083

4 4 0.156 0.117 0.078

8 3 0.130 0.098 0.065

12 234 0.112 0.08+4 0.056

16 213 0.096 0.072 0.048

20 25 0.080 0.060 0.040

24 219 0.076 0.057 0.038

30 214 0.070 0.053 0.035

10 17 0.060 0.045 0.030

50 124 0.030 0.038 0.025

Source:Manufacturing Engineering

by Herbert W.Wage
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Brincll hardness
Cutter diam, 160-180 150-220 220-300 300-420
mn.
Cutter rpm
4 600-420 570-400 515-360 130-300
6 400~280 380-2606 340-238 285-200
8 300-210 285-200 260-182 215-150
10 240-168 230-161 205-143 170-119
12 200-140 190-133 170-119 140-98

sounce: Courtesy of Kennametal, Inc.
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dvsue end milling fﬁﬁuﬁﬂﬁﬂﬁﬁﬂC&I‘bide tools

’

Feed, ipm
. Speeds,
Material to be cut =fpm Cutter diam, | Cutter diamn, | Cutter diaan,
up to 37 in. Vit in. Uy e and over
Carbon steels. .o 00-250 1-4 2-10 3-10
Free-cutting steels. . 100-300 14 3-15 1-15
Nickel . ... ... 90-250 1-4 2-12 4-12
Nickel chirome. . 80-250 1-1 2-12 1-12
Stainless steels. . 70-250 1-4 2-10 4-12
Cast iron....... 60-200 1-5 3-15 1-15
Mulleable iron. . . 60-200 1-5 3-15 1-15
Brass and bronze. ... 100-300 2-6 =20 06-20
Aluminum (alloys)...] 125-350 2-8 20 6-30
Zane alloy. ... .. .| 150-400 2-8 4-20 6-30
Caopper . 125-350 2-0 4-20 6-20
Hard rubber. .. 150-500 3-12 1-30 6140
ber. . oo 150-400 3-12 =30 610
Plustics. . . 200-600 3-15 640 10-50
Monel metul. 100-230 2-10 =20 6-30
Titanium . . .. 70-150 1—1 2-10 3-10
Mapgnesium 125-350 2-8 1-20 6-30
sounce: Courtesy of Kennametal, Inc.
118¥] '\Qd 10
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Plain high-speed stecl milling cutters

Diam of cutter, in.

No. of teeth

L 00 ®

Y
10

Inserted-carbide-blade face mills

Diam of culler, in.

No. of blades

434

6

8
10
12

8
10
12
16
20

Source:lanufacturing Engineering
by Herbert W.Wage
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Feed, in. per stroke |
Material Sfpm Kough [ Finich
cut cut

Mild steel............. ... .. 75-85 0.010 0.0038
Tool steel............. .. .. . 40-50 0.010 0.008
Stainless steel. .. ...... ... .. 25--35 0.008 0.004
Hard steel Rockwell € 47... .| 10-25 0.006 0.002
Brass................. .. ... 100 0.012 0.010
Bronze...... ........ ... ... 45 0.010 0.008
Aluminum.,....... ... . .. .. 200 0.012 0.010

Source:Maufacturing Engineering
by Herbert W.Wage
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Material Fpm
Aluminum. . ... . o . . 50
Twanium..... . . o o ] 30
Copper......... .. o T I P |
Monel, nickel...... . ... . ... | 10-18
K Monel, Inconel... . .. . R 5-12
Waspalloy......... ... ... ] 15
Stainless steel......... .. oL 1 8-156
Brass, bronze, cast iron... ... ... . . . B 1)
Hard castiron........ ... ... ... . . 20
Steel, free machining. .. ... . . oo 30
Steel, medium. . ... .. S 20
Steel, hard. ... . . L o 10
Magnesium.......... e ... 60

Source:Manufacturing Engineering
by Herbert W,Wage
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Cutting time =

length of cut

Teed X rpm

Slpm Stuck
Material Ieed, in, allowance
HssS Carbide i hole, in.
Aluminum. .. S 3,000 | . .. 0.007-0.010 | 0.006-0.016
Copper alloys. ... 63-280 | ... . .| 0.007-0.010 | 0.008-0.01¢
Phosphor bronze. . . .. ... . . YA 0.007-0.010 | 0.008-0.016
Aluminum bronze. . .. .. 0 | . 0.010-0.018 | 0.008-0.012
Mugnesiumn. ... ... 100 0.010-0.018 | 0 020-0.030
Nickel. ... . ..., 30 : L 0.005-0.009 | 0.005-0.012
Inconel 700, nimonic 10 20-28 0.006-0.010 0.010
Stelhite No. 6. 25-35 0.0V 1-0.008 0.010
Titanum .. ... .. Y 40 0.005-0.008 0.010
Stainless steel ... 30-90 ) .o, 0.003-0.008 | 0.014-0.018
Carbon steel:
SALE 120 L 145 0.007-0.010 0.016
1010.. .. ... 104 0.005-0.007 0.0106
1020 .. ... .. - 104 0.004-0.006 0.016
1096, . ... ... . 62 0.003-0.004 0.016
Alloy steel:
SAE 2512, . 75 o1 0.001-0.005 0.016
33100 75 R 0.001-0.005 0.016
9310.. .. .. .. e 906 R 0.004-0.005 0.016
8617... .. .. V6 oo 1 0.005-0.007 0.016
8740. .. . .. 9 | ... 0.005-0.007 0.016
A030. 0 104 | ... .. 0.005-0.007 0.016
4185, 102 oo 0.005-0.007 0.0106
4040 96 .. ] 0.005-0.007 0.010
3370 78 e 0.004-0.0006 0.0106
6150.. . . . .. ... 87 | ... .. 0.004-0.006 0.010
52100. ... .. ... 57 | .| 0.003-0.004 0.016
Plasties. ... .. .. .. . . 75 90-180 | 0.004-0.020 | 0.004-0 015
Castiron. ... . . ... .. 100 200-370 | 0.014-0.022 | 0.004-0 015

Source:Menufacturing Engineering
by Herbért W.Wage

307



Jus

o

[ ]
Usg) gtﬁnu
- vosod) A e
wgdnin Tavedd  (ugndainwads  etewantly eqneiiles
{ v ¢ o Y ") -
o 25 puis 2498 d3amsRmneindggad Inanssumndasiaan Lo a-
]
doudiivdas @l dnanssugadnis  aAnodomaluladuazandiidaen e
v L3 o - L' - o -
Bnaflien 2522 Lonsimstmnlussinigln  vdngns dnonssundnsumia
o a v a oa ) ¢ - - 4'
d107301 105 5MAAEMANT  RMAMDNAD Waanse monan L lednnsfimn
[} ] [

LY
2523  LACHWNSANBUTH@s IR WAL LATaaNena (machine tool

(]
operators) tfutaan 1 1 anlsaindasdlenandn nasudn 1saawitnnedu s

]
sa'livUse ivg Ing



	เอกสารอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

