Technical Information
Cutting Speeds

Speed, Feed & Power

Please use the chart below as a
guide only. Many variables contribute
to the optimum parameters for each
application. These variables include:
particular material characteristics,
cutter design, cutter sharpness,
airline pressure and flow capacity
and cutter lubrication.

All portable driling tools have
limited power and thrust. In most
cases, holes over 1/2 inch diameter
cannot be produced at machine tool
rates. Feed rates and/or speeds are
reduced. Consult Apex Tool Group
for advise on particular applications.

For best results with your drilling system:

1. Maintain lubricated air to the tool with pressure of 90 psig
while the tool is running.

2. Use high quality cutters.

3. Replace cutters when point dulls — hele diameter generally increases,
cycle times lengthen (except positive feed) and hole finish worsens.

4. \Whenever possible, provide lubricant mist to the drill point.

5.Insure there is an adequate flow path for drill chips (swarf).

6. Ultilize fixtures that are secure and rigid.

7. Assure that accessory items are sized correctly and working properly.
8. Train operating personnel in the proper use of the tool.

9. Please consult the machinery handbook for optimum
cutting feeds and speeds.

Drill Diameter
3/16 516 7/16
Function 188 | 250 | 313 | |00 |

437

Aluminum (300 SFM) Speed (RPM) 9000 6000 4600 3600 3000 2600 2300
Feed Rate (IPR) .002 .003 .004 .004 .004 .004 .004
Power (HP) 2 3 .6 1.0 1.5 1.8 2.0
Mild Steel (90 SFM) Speed (RPM) 2700 1800 1300 1100 900 750 650
Feed Rate (IPR) .005 005 .005 .006 .006 .006 .006
Power (HP) 2 3 .6 1.0 1.5 1.8 2.0
High Strength Steel Speed (RPM) 900 600 450 375 300 250 220
Stainless Steel Feed Rate (IPR) .001 .001 .001 .001 .001 .001 .001
(30 SFM) Power (HP) 2 .3 .6 1.0 1.5 1.8 2.0
Titanium/Inconel Speed (RPM) 600 400 300 250 200 175 150
(20 SFM) Feed Rate (IPR) .002 .003 .003 .003 .004 .004 .005
Power (HP) 2 3 6 1.0 1.5 1.8 2.0
Composites Graphite, kevlar, fiberglass, and other composite materials vary widely. Fiber, resin, processing method and

type of cutting tool all affect the optimum drilling speed and feedrate. Little power or thrust is normally
required, but controlled feedrates at the proper speed is mandatory. Carbide or diamond cutting tools are
required. Contact your material supplier or experiment with an NC Drilling Machine.

Stacks of Various Materials Use the lowest speed and feedrate of the materials in the stack. Peck feed drilling is best.

A. Peck Drilling permits higher drilling speeds B. Carbide cutting tools (when applicable) permits higher drilling speeds C. Oil hole cutting tools permit higher drilling speeds.

Speed (RPM)

Describes the number of revolutions
of the spindle per unit of ime.
Example: Revolutions per minute=RPM

Surface Speed (SFM)

Describes the velocity (speed) of the
outside of the drill bit.

Example: 30 surface feet per minute (30 SFM)

Feed Rate (IPR)

Describes the distance the spindle travels
during each revolution.

Example: 0.002 inches per revolution = .002 IPR

Distance

1 Revolution 1 Revolution

Velocity at point A

Speed = Revolution + Time Surface = Distance + Time Feed Rate = Distance + Revolution

Speed (rotational)
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Technical Information
Cutting Speeds

Recommended Cutting Speeds for Tube Cutters and Tube Facers
The recommended cutting speeds in this chart are based on published speeds and feeds. A slower RPM may be necessary
depending on tube material analysis and hardness. Proper lubrication must be used.

eI 1 a8 112! 5/g! 34! = 718" 1 1-14" 1-172" 2
Aluminum (500 FPM) 7500 rpm 5000 rpm 3800 rpm 3000 rpm 2500 rpm 2200 rpm 1900 rpm 1500 rpm 1275 rpm 950 rpm
Brass (300 FPM) 4600 rpm 3050 rpm 2300 rpm 1825 rpm 1625 rpm 1300 rpm 1150 rpm 925 rpm 750 rpm 575 rpm
Copper (250 FPM) 3825 rpm 2550 rpm 1900 rpm 1525 rpm 1275 rpm 1100 rpm 950 rpm 750 rpm 625 rpm 500 rpm

Carbon Steel (FPM) 2150 rpm 1425 rpm 1075 rpm 850 rpm 700 rpm 625 rpm 525 rpm 425 rpm 350 rpm 275 rpm
Stainless Steel (65 FPM) 1000 rpm 660 rpm 500 rpm 400 rpm 330 rpm 285 rpm 250 rpm 200 rpm 165 rpm 125 rpm
Titanium (30 FPM) 450 rpm 300 rpm 230 rpm 185 rpm 155 rpm 130 rpm 115mpm 95 rpm 75 rpm 60 rpm
Inconel (20 FPM) 305 rpm 205 rpm 155 rpm 125 rpm 100 rpm 90 rpm 75 rpm 60 rpm 50 rpm 40 rpm

Special Tables

Airetool Boiler Cleaner Motor Air Consumption Chart

Proper air supply and lubrication are imperative for proper operation of the Airetool boiler tube cleaner motors. 90 psi should be
maintained at motor during operation for best cleaning results. Motor requires 20 to 30 drops of oil per minute.

Boiler Cleaner Motor - Air Consumption C.F.M.

—— s T— e — s ——
Mot e Mo o

3500 176 196 255 27A 09 10 1
3450 174 194 248 27 09 10 1
3400 174 194 248 30A 09 10 1
3350 155 178 207 30 09 10 1
3318 137 159 203 24 08 09 10
3312 129 149 200 4600 119 134 149
3300 129 149 200 4481 119 134 149
3275 127 147 172 4450 76 85 93
3262 95 109 132 4400 61 66 74
3250 93 106 127 4350 61 66 74
3225 86 95 115 4325 58 64 72
3212 79 87 103 4300 57 63 7
3187 65 72 90 4250 55 61 69
&lih 57 69 86 4225 33 37 41
3150 51 60 74 4200 3 37 4
X-65-A 20 Vi 27 X-66 22 25 29
X-63-A 18 21 23 X-65 20 23 27

3 21 23 26 X-63 18 21 23

2% 21 27 30 X-61 12 14 16

29 21 2 30 X-64 10 11 12

Decimal Equivalents

mmnm“m“mmm“m“mn—
B4 016 obd 14 17R4 266 254 391 3364 516 4UB4 B 494 5764 891
1/ o8 52 A% 932 281 1382 406 172 SM 213 6% 252 .781 0 906
34047 1Ue4 T2 19B4 297 2764 422 384 54T 4ye4 672 SUB4 797 59B4 92
116 063 36 188 516 313 716 438 916 563 1116 688 1316 813 1516 938
See 078 1364 203 2UB4 328 2964 453 3UE4 578 454 703 53B4 88 64 853
0 T2 219 1182 344 1582 469 1932 94 2332 719 2182 8M 312 969
B4 109 1564 2% 2364 359 314 484 39K4 600 474 734 SGB4 859 6364 984
B 1% 250 w375 1 500 58 62 4750 w875 1 100
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Special Tables

Tube Sizes - Birmingham Wire Gauges

1/4

3/8

5/8
3/4 482 510
7/8 607 635
1 670 704 132 760
1-1/4 920 954 .982 1.010
1-172 1.170 1.204 1.232 1.260
1-3/4 1.310 1.344 1.390 1.420 1.454 1.482 1.510
2 1.524 1.560 1.594 1.640 1.670 1.704 1.732 1.760

2-1/4 1.490 1.570 1.650 1.682 1.732 1.774 1.810 1.844 1.890 1.920 1.954 1.982 2.010
2-12 1.740 1.820 1.900 1.932 1.982 2024 2.050 2.094 2.140 2170 2.204 2.232 2.260
2-3/4 1.990 2.070 2.150 2.182 2.232 2.274 2310 2.344 2.390 2.420 2454 2.842 2.510

3 2.240 2320 2.400 2432 2.482 2.524 2.560 2.594 2.640 2.570 2704 2.732 2.760
3-1/4 2.490 2570 2.650 2.682 2.132 2.774 2810 2.844 2.890 2.920 2.854 2982 3.010
3-1/2 2.740 2.820 2900 2932 2982 3.024 3.060 3.094 3.140 3.170 3.204 3.232 3.260
3-3/4 2.990 3.070 3.150 3.182 3.232 3.274 3.310 3.344 3.390 3.420 3.454 3.482 3/510

4 3.240 3.320 3.400 3432 3.482 3.524 3.560 3.504 3.640 3.670 3.704 3.732 3.760
4-1/4 3.490 3.570 3.650 3682 3.732 3.774 3.810 3.844 3.890 3.920 3.954 3.982 4.010
4172 3.740 3.820 3.900 3.932 3982 4024 4.060 4.004 4140 4170 4.204 2.232 4.260
4-3/4 3.990 4.070 4.150 4182 4232 4.274 4310 4.344 4.390 4420 4.454 4.482 4510

5 4.240 4320 4.400 4.432 4.482 4524 4.560 4.504 4.460 4670 4704 4732 4760
5-1/4 4.490 4570 4.650 4.682 4732 4774 4810 4.844 4.890 4.920 4.954 4.982 5.010

1/4 152 166 180 186 194 .200 .206
3/8 .209 231 245 .259 217 291 .305 311 319 325 331
112 310 334 .356 370 .384 402 416 430 436 444 450 456
5/8 407 435 459 481 495 .509 527 541 555 561 569 515 581
3/4 532 560 .584 .606 620 .634 .652 666 680 686 694 700 706
718 657 685 709 131 745 759 i 191 805 811 819 825 .831

1 182 810 .834 .856 870 .884 .902 916 930 936 .944 950 .956

1-1/4 1.032 1.060 1.084 1.106 1.120 1.134 1152 1.166 1.180 1.186 1.194 1.200 1.206
1-172 1.282 1.310 1.334 1.356 1.370 1.384 1.402 1.416 1.430 1.436 1.444 1.450 1.456
1-3/4 1.532 1.560 1.584 1.606 1.620 1.634 1652 1.666 1.680 1.686 1.694 1.700 1.706
2 1.782 1.810 1.834 1.856 1.870 1.884 1.902 1.916 1.930 1.935 1.944 1.950 1.956
2-1/4 2.032 2.060 2.084 2106 2120 2.134 2151
2-1/2 2.282 2.310 2.334 2.356 2.370 2.384 2402
2-3/4 2.532 2.560 2.584 2.606 2.620 2.634 2652
3 2.782 2.810 2.834 2.856 2.870 2.884 2902
3-1/4 3.032 3.060 3.084 3.105 3120 3.134 3.151
3-1/2 3.282 3.310 3.334 3.356 3.370 3.384 3.401
3-3/4 3.532 3.560 3.584 3.606 3620 3.634 3652
4 3.782 3.810 3.834 3.856 3.870 3.884 3.902
4-1/4 4.032 4.060 4.084 4106 4120 4134 4152
4-172 4.282 4310 4.344 4356 4370 4.384 4402
4-3/4 4532 4.560 4.584 4606 4620 4634 4652
5 4.782 4.810 4.834 4.856 4870 4.884 4.902
5-1/4 5.032 5.060 5.084 5.106 5120 5134 5152
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Nominal | Outside Schedule Number
Pipe Size | Diameter Nominal Wall Thickness Inches / Nominal Inside Diameter Inches (ID)
(in) (in) ““ 80 D 120 ) 160 D

1/8 405 068 269 095 215
1/4 .540 088 364 119 302
3/8 675 091 493 126 423
1/2 840 .109 622 147 546 187 466
34 1.050 113 824 154 742 218 614
1 1315 133 1.049 A79 957 .250 815
1-1/4 1660 140 1.380 191 1.278 .250 1.160
1-1/2 1900 145 1.610 .200 1.500 .281 1.338
2 2375 154 2.067 218 1.939 343 1.689
2-12 2875 203 2.469 216 2323 375 2125
3 3.500 216 3.068 .300 2900 A37 2626
3-1/2 4000 226 3.548 318 3.364
4 4,500 237 4.026 337 3.826 437 3.626 531 3.438
5 5.563 .258 5.047 375 4813 500 4.563 625 4313
6 6.625 .280 6.065 432 5761 562 5.501 718 5.189
8 85625 322 7.981 .500 7625 718 7.189 .906 6.813
10 10.750 365 10.020 .593 9.564 843 9.064 1125 8.500

12 12750 406 11.938 .687 11.378 1.000 10.750 1.312 10.126

Thread Designations

10-32 48 = 10-32 UNF
174 64 1/4-20 UNC 1/4-28 UNF
516 79 5/16-18 UNC 5/16-24 UNF
38 95 3/8-16 UNC 3/8-24 UNF
me 111 7/16-14 UNC 7/16-20 UNF
12 121 1/2-13 UNC 1/2-20 UNF
916 143 9/16-12 UNC 9/16-18 UNF
508 159 5/8-11 UNC 5/8-18 UNF
34 191 3/4-10 UNC 3/4-16 UNF
m 222 7/8-9 UNC 7/8-14 UNF

1 254 1-8 UNC 1-14 UNS

1-1/8 286 1-1/8-7 UNC 1-1/8-12 UNF
1-3/8 349 1-3/8-16 UNC 1-3/8-12 UNF

Metric Table Conversions

Fractional Inch Decimal Inch Millimeter Fractional Inch Decimal Inch Millimeter Fractional Inch Decimal Inch Millimeter
1/64 016 0.40 23/64 .359 913 45/64 703 17.86
1/32 031 0.79 3/8 375 g5 23132 119 18.26
364 047 1.19 25/64 391 9.92 47164 734 18.65
1/16 063 1.59 13/32 406 10.32 3/4 750 19.05
5064 078 1.98 27164 422 10.72 49/64 766 19.45
3/32 094 2.38 716 438 1.1 25/32 781 19.84
7164 109 2.78 29/64 453 11.51 51/64 197 20.24

1/8 1125 318 15/32 .469 11.10 13/16 813 20.64
9/64 A4 357 31/64 484 12.30 53/64 .828 21.03
5/32 156 397 172 .500 1270 21132 .844 2143
11/64 A72 436 33/64 516 1310 55/64 .860 21.83
316 188 476 17/32 .531 13.50 718 875 2223
13/64 203 516 35/64 547 13.89 57164 .891 22.62
7132 219 5.56 9/16 .563 14.29 29/32 .906 23.02
15/64 234 595 37/64 578 14.68 59/64 .922 23.42
1/4 .250 6.35 19/32 .594 15.08 61/64 .953 2421
17/64 266 6.75 39/64 609 15.48 31/32 .969 2461
9/32 .282 714 5/8 .625 15.88 63/64 .984 25.00
19/64 297 7.54 41/64 b4 16.27 1 1.000 2540
516 313 794 21/32 .656 16.67 2 2.000 50.80
21/64 328 833 43164 672 17.07 3 3.000 76.20
11/32 344 873 11/16 .688 17.46
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Order Catalogs & Literature On-Line

One Of The Broadest Range Of Tools In The World Is At Your Fingertips!

Apex Tool Group covers a wide range of industrial markets, including aerospace, automative, foundries,
furniture, general industry, metal fabrication, petroleum, power generation, shipbuilding, and transportation.
These markets have been served by Apex Tool Group's brands for many decades, by offering our customers

solutions and products that meet their demanding productivity requirements.

To receive a product catalog quickly, just go to www.apextoolgroup.com. Select the literature you want.
Then complete the “Contact Information” form, hit “Submit Request” and your order will be processed
immediately. Materials normally arrive within 48 hours,

Below are a few of our more popular industrial power tool product catalogs

Apex Fastener Tools
A comprehensive line of
industrial quality bits,
finders, sockets and
extensions.

(Catalog # TC-100)
www.apex-tools.com

Apex Universal Joints
Industrial quality universal
Jjonts that can be custom
designed for most any
application,

(Catalog # SP-1400)
www.apexuniversal.com

Cleco Pneumatic
Assembly Tools

A full line of industrial
pneumatic assembly
tools from screwdrivers to
nutrunners to impacts.
(Catalog # SP-1000)
www.clecotools.com

Cleco D.C. Electric
Assembly Tools

A complete line of
industrial D.C. electric
asgembly tools and
controllers,

(Catalog # SP-1020)
www.clecotools.com

Dotco/Cleco Material
Removal Tools

A full line of pneumatic
material removel tools
including drills, sanders,
and grinders.

(Catalog # SP-102)
www.dotco-tools.com

DGD

Assembly Systems
A complete line of
spindles, D.C. electric
assembly tools and
controllers for the MVI.
(Catalog # SP-703DE/EN)
www.coopertools.com

Cleco Power Motors
A comprehensive line

of Industrial pneumatic
motors for a multitude of
applications.

(Catalog # SP-104)
www.clecotools.com

Master Power
Industrial Air Tools

A complete line of
industrial pneumatic tools
for assembly and material
removal applications.
(Catalog # SP-904)
www.masterpowertools

.com

Utica

Torque Products

A full line of torgue
measuring products
including torque
screwdrivers, torque
wrenches and analyzers.
(Catalog # SP-301)

www.uticatools.com

] Airetool

Tube Cleaners

& Expanders

A complete line of
industrial tube cleaners,
expanders and installation
tools,

(Catalog # SP-1100)

www.airetools.com




Sales & Service Centers

Power Tools Sales & Service Centers
Please note that all locations may not service all products. Please contact the nearest Apex Tool Group Sales
& Service Center for the appropriate facility to handle your service requirements.

DETROIT, MICHIGAN
Apex Tool Group

Sales & Service Center
2630 Superior Court
Auburn Hills, Ml 48326
Tel: (248) 393 5640

Fax: (248) 391 6295

HOUSTON, TEXAS

Apex Tool Group

Sales & Service Center
6550 West Sam Houston
Parkway North, Suite 200
Houston, TX 77041

Tel: (713) 849 2364

Fax: (713) 849 2047

LEXINGTON, SC
Apex Tool Group
670 Industrial Drive
Lexington, SC 29072
Tel: (800) 845 5629
Tel: (803) 951 7544
Fax: (803) 358 7681

SEATTLE, WASHINGTON
Apex Tool Group

Sales & Service Center
2865 152nd Ave N.E.
Redmond, WA 98052

Tel: (425) 497 0476

Fax: (425) 497 0496

LOS ANGELES, CALIFORNIA
Apex Tool Group
Sales & Service Center

6881 Stanton Avenue, Unit B

Buena Park, CA 90621
Tel: (714) 994-1491
Fax: (714) 994-9576

YORK, PENNSYLVANIA
Apex Tool Group

Sales & Service Center
York Service Center

3990 E. Market Street
York, PA 17402

Tel: (717) 755 2933

Fax: (717) 757 5063

BRAZIL

Apex Tool Group

Sales & Service Center
Av. Liberdade, 4055

Zona Industrial - Iporanga
18087-170 Sorocaba

SP Brazil

Tel: +55 152383929

Fax: +55 152383260

CANADA

Apex Tool Group

Sales & Service Center
7631 Bath Road
Mississauga, Ont. L4T 3T1
Canada

Tel: (866) 691 6212

Tel: (905) 673 4400

CHINA

Cooper (China) Co., Ltd.

An Apex Tool Group, LLC company
955 Sheng Li Road,

Heqing Pudong, Shanghai

China 201201

Tel: +86 2128994176

Fax: +86 21 51118446

ENGLAND

Apex Tool Group
GmbH & Co. OHG
C/0 Spline Gauges
Piccadilly, Tamworth,
Staffordshire B78 2ER
United Kingdom

Tel: +44 1827 8741 28
Fax: +44 1827 8741 28

FRANCE

Apex Tool Group SNC

25 rue Maurice Chevalier

B.P. 28

77831 Ozoir-la-Ferriere Cedex
France

Tel: +33 164432200

Fax: +331644317 17

GERMANY
Apex Tool Group
GmbH & Co. OHG
IndustriestraBe 1

73463 Westhausen
Germany

Tel: +49(0)7363810
Fax: +49 (0) 73 63 81 222

HUNGARY

Apex Tool Group
Hungaria Kft.
Platanfa u. 2

9027 Gyor

Hungary

Tel: +36 96 66 1383
Fax: +36 96 66 1135

INDIA

Apex Power Tools India
Private Limited

Gala No. 1, Plot No. 5

S. No. 234, 235 & 245
Indialand Global

Industrial Park
Taluka-Mulsi, Phase |
Hinjawadi, Pune 411057
Maharashtra, India

MEXICO

Apex Tool Group México,
S. de R.L. de C.V.
Vialidad EI Pueblito #103
Parque Industrial Querétaro
Querétaro, QRO 76220
Mexico

Tel: +52 (442) 211 3800
Fax: +52 (442) 103 0443

www.apextoolgroup.com

www.apextoolgroup.eu
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Power Tools Sales & Service Centers
Please note that all locations may not service all products. Please contact the nearest Apex Tool Group Sales & Service Center for the
appropriate facility to handle your service requirements.

DETROIT, MICHIGAN
Apex Tool Group

Sales & Service Center
2630 Superior Court
Aubumn Hills, MI 48326
Tel: (248) 393 5640

Fax: (248) 391 6295

HOUSTON, TEXAS

Apex Tool Group

Sales & Service Center
6550 West Sam Houston
Parkway North, Suite 200
Houston, TX 77041

Tel: (713) 849 2364

Fax: (713) 849 2047

LEXINGTON, SC
Apex Tool Group
670 Industrial Drive
Lexington, SC 29072
Tel: (800) 845 5629
Tel: (803) 951 7544
Fax: (803) 358 7681

SEATTLE, WASHINGTON
Apex Tool Group

Sales & Service Center
2865 152nd Ave N.E.
Redmond, WA 98052

Tel: (425) 497 0476

Fax: (425) 497 0496

LOS ANGELES, CALIFORNIA
Apex Tool Group
Sales & Service Center

6881 Stanton Avenue, Unit B

Buena Park, CA 90621
Tel: (714) 9941491
Fax: (714) 994-9576

Apex Tool Group, LLC
14600 York Rd. Suite A
Sparks, MD 21152

US Phone: 800-688-8949
US Fax: 800-234-0472
www.apextoolgroup.com

YORK, PENNSYLVANIA
Apex Tool Group

Sales & Service Center
York Service Center

3990 E. Market Street
York, PA 17402

Tel: (717) 755 2933

Fax: (717) 757 5063

BRAZIL

Apex Tool Group

Sales & Service Center
Av. Liberdade, 4055

Zona Industrial - Iporanga
18087-170 Sorocaba

SP Brazil

Tel: +55 152383929

Fax: +55 152383260

CANADA
Apex Tool Group

Sales & Service Center
7631 Bath Road
Mississauga, Ont. L4T 3T1
Canada

Tel: (866) 691 6212

Tel: (905) 673 4400

CHINA

Cooper (China) Co., Ltd.

An Apex Tool Group, LLC company
955 Sheng Li Road,

Heging Pudong, Shanghai

China 201201

Tel: +86 2128994176

Fax: +86 21 51118446

ENGLAND

Apex Tool Group
GmbH & Co. OHG
C/0 Spline Gauges
Piccadilly, Tamworth,
Staffordshire B78 2ER
United Kingdom

Tel: +44 1827 8741 28
Fax: +44 1827 8741 28

FRANCE

Apex Tool Group SNC

25 rue Maurice Chevalier
B.P.28

77831 Ozoir-la-Ferrieére Cedex
France

Tel: +33164432200

Fax: +331644317 17

GERMANY
Apex Tool Group
GmbH & Co. OHG
IndustriestraBe 1

73463 Westhausen
Germany

Tel: +49(0)7363810
Fax: +49 (0) 73 63 81 222

HUNGARY

Apex Tool Group
Hungaria Kft.
Platanfa u. 2

9027 Gyor

Hungary

Tel: +36 96 66 1383
Fax: +36 96 66 1135

INDIA

Apex Power Tools India
Private Limited

Gala No. 1, Plot No. 5

S. No. 234, 235 & 245
Indialand Global

Industrial Park
Taluka-Mulsi, Phase |
Hinjawadi, Pune 411057
Maharashtra, India

MEXICO

Apex Tool Group México,
S. de R.L. de C.V.
Vialidad El Pueblito #103
Parque Industrial Querétaro
Querétaro, QRO 76220
Mexico

Tel: +52 (442) 211 3800
Fax: +52 (442) 103 0443

www.apextoolgroup.com

www.apextoolgroup.eu
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