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Drill Size
Decimal 

Equivalent
Tap Size

80 .0135

1 79 .0145

64 .0156
78 .0160
77 .0180
76 .0200
75 .0210
74 .0225
73 .0240
72 .0250
71 .0260
70 .0280
69 .0292

1 68 .0310

32 .0312
67 .0320
66 .0330
65 .0350
64 .0360
63 .0370
62 .0380
61 .0390
60 .0400
59 .0410
58 .0420
57 .0430

3 56 .0465

64 .0469 0 - 80
55 .0520
54 .0550

1 53 .0595 1 - 64, 72

16 .0625
52 .0635
51 .0670
50 .0700 2 - 56, 64
49 .0730

5 48 .0760

64 .0781
47 .0785 3 - 48
46 .0810
45 .0820 3 - 56
44 .0860
43 .0890 4 - 40

3 42 .0935 4 - 48

32 .0938
41 .0960
40 .0980
39 .0995
38 .1015 5 - 40
37 .1040 5 - 44

7
36 .1065 6 - 32

64 .1094
35 .1100
34 .1110
33 .1130 6 - 40
32 .1160

1 31 .1200

8 .1250
30 .1285
29 .1360 8 - 32, 36

9
28 .1405

64 .1406
27 .1440
26 .1470
25 .1495 10 - 24
24 .1520

5 23 .1540

32 .1562
22 .1570
21 .1590 10 - 32
20 .1610
19 .1660

11
18 .1695

64 .1719
17 .1730
16 .1770 12 - 24
15 .1800
14 .1820 12 - 28

3 13 .1850

16 .1875
12 .1890
11 .1910

METRIC TAP DRILL SIZES
Metric Tap Tap Drill (mm) Decimal (inch)

M1.6 x 0.35 1.25 .0492
M1.8 x 0.35 1.45 .0571
M2 x 0.4 1.60 .0630
M2.2 x 0.45 1.75 .0689

M2.5 x 0.45 2.05 .0807
M3 x 0.5 2.50 .0984
M3.5 x 0.6 2.90 .1142
M4 x 0.7 3.30 .1299

M4.5 x 0.75 3.70 .1457
M5 x 0.8 4.20 .1654
M6 x 1 5.00 .1968
M7 x 1 6.00 .2362

M8 x 1.25 6.70 .2638
M8 x 1 7.00 .2756
M10 x 1.5 8.50 .3346
M10 x 1.25 8.70 .3425

M12 x 1.75 10.20 .4016
M12 x 1.25 10.80 .4252
M14 x 2 12.00 .4724
M14 x 1.5 12.50 .4921

M16 x 2 14.00 .5512
M16 x 1.5 14.50 .5709
M18 x 2.5 15.50 .6102
M18 x 1.5 16.50 .6496

M20 x 2.5 17.50 .6890
M20 x 1.5 18.50 .7283
M22 x 2.5 19.50 .7677
M22 x 1.5 20.50 .8071

M24 x 3 21.00 .8268
M24 x 2 22.00 .8661
M27 x 3 24.00  .9449
M27 x 2 25.00  .9843

M30 x 3.5 26.50 1.0433
M30 x 2 28.00 1.1024
M33 x 3.5 29.50 1.1614
M33 x 2 31.00 1.2205

M36 x 4 32.00 1.2598
M36 x 3 33.00 1.2992
M39 x 4 35.00 1.3780
M39 x 3 36.00 1.4173

Drill Size
Decimal 

Tap Size

10 .1935
9 .1960
8 .1990

13
7 1.2010 /4 - 20

64 .2031
6 .2040
5 .2055
4 .2090

7 3 1.2130 /4 - 28

32 .2188
2 .2210
1 .2280

15 A .2340

64 .2344
B .2380
C .2420

1 D .2460

4 E .2500
F 5.2570 /16 - 18

17 G .2610

64 .2656
H .2660
I 5.2720 /16 - 24
J .2770

9 K .2810

32 .2812
L .2900

19 M .2950

64 .2969

5 N .3020

16 .3125 3/8 - 16
O .3160

21 P .3230

64 .3281
Q 3.3320 /8 - 24

11 R .3390

32 .3438
S .3480

23 T .3580

64 .3594

3 U 7.3680 /16 - 14

8 .3750
V .3770

25 W .3860

64
7.3906 /16 - 20

X .3970

13 Y .4040

32 .4062

27 Z .4130

64 7
1.4219 /2 - 13

29 16 .4375

64 15
1.4531 /2 - 20

31 32 .4688

64 1
9.4844 /16 - 12

33 2 .5000

64 17
9.5156 /16 - 18

35 32
5.5312 /8 - 11

64 9 .5469

37 16 .5625
5.5781 /8 - 1864 19

39 32 .5938

64 5
.6094

41 8 .6250

64 21
.6406

43 32
3.6562 /4 - 10

64 11
.6719

45 16 .6875 3/4 - 16

64 23
.7031

47 32 .7188

64 3
.7344

49 4 .7500

64 25
7.7656 /8 - 9

51 32 .7812

64 13
.7969

53 16 .8125 7/8 - 14

64 27
.8281

55 32 .8438

64 7
.8594

57 8 .8750 1 - 8

64 29
.8906

32 .9062

Drill Size
Decimal 

Tap Size

59
64 15

.9219 1 - 12

61 16 .9375 1 - 14

64 31
.9531

63 32 .9688

64 .9844 11 /8 - 7
1 1.0000

31 /64 1.0469 11 /8 - 12
71 /64 1.1094 11 /4 - 7

11 /8 1.1250
111/64 1.1719 11 /4 - 12

71 /32 1.2188 31 /8 - 6
11 /4 1.2500

191 /64 1.2969 31 /8 - 12
111/32 1.3438 11 /2 - 6

31 /8 1.3750
271 /64 1.4219 11 /2 - 12

11 /2 1.5000

INCH/METRIC TAP DRILL SIZES & DECIMAL EQUIVALENTS   

Pipe Thread Sizes (NPSC)
Thread Drill Drill

1/8 – 27 11 1 1 3/32 1 /2 – 11 /2 1 /4
1 7 1 7/4 – 18 /16 2 – 11 /2 2 /32
3 37 1/8 – 18 /64 2 /2 – 8 212 /32
1 23/2 – 14 /32 3 – 8 13 /4
3 59 1/4 – 14 /64 3 /2 – 8 33 /4

1 51 – 11 /2 1 /32 4 – 8 14 /4
1 1 11 /4 – 11 /2 1 /2

Equivalent Equivalent

Thread

PRECISION MACHINE TOOLING & WELDING TECHNOLOGIES

MANUFACTURING TECHNOLOGIES

PRECISION MACHINE TOOLING & WELDING TECHNOLOGIES

MANUFACTURING TECHNOLOGIESMANUFACTURING TECHNOLOGIESMANUFACTURING TECHNOLOGIES
Project BookProject BookProject BookProject BookProject BookProject Book



Drill Size
Decimal 

Equivalent
Tap Size

80 .0135

1 79 .0145

64 .0156
78 .0160
77 .0180
76 .0200
75 .0210
74 .0225
73 .0240
72 .0250
71 .0260
70 .0280
69 .0292

1 68 .0310

32 .0312
67 .0320
66 .0330
65 .0350
64 .0360
63 .0370
62 .0380
61 .0390
60 .0400
59 .0410
58 .0420
57 .0430

3 56 .0465

64 .0469 0 - 80
55 .0520
54 .0550

1 53 .0595 1 - 64, 72

16 .0625
52 .0635
51 .0670
50 .0700 2 - 56, 64
49 .0730

5 48 .0760

64 .0781
47 .0785 3 - 48
46 .0810
45 .0820 3 - 56
44 .0860
43 .0890 4 - 40

3 42 .0935 4 - 48

32 .0938
41 .0960
40 .0980
39 .0995
38 .1015 5 - 40
37 .1040 5 - 44

7
36 .1065 6 - 32

64 .1094
35 .1100
34 .1110
33 .1130 6 - 40
32 .1160

1 31 .1200

8 .1250
30 .1285
29 .1360 8 - 32, 36

9
28 .1405

64 .1406
27 .1440
26 .1470
25 .1495 10 - 24
24 .1520

5 23 .1540

32 .1562
22 .1570
21 .1590 10 - 32
20 .1610
19 .1660

11
18 .1695

64 .1719
17 .1730
16 .1770 12 - 24
15 .1800
14 .1820 12 - 28

3 13 .1850

16 .1875
12 .1890
11 .1910

METRIC TAP DRILL SIZES
Metric Tap Tap Drill (mm) Decimal (inch)

M1.6 x 0.35 1.25 .0492
M1.8 x 0.35 1.45 .0571
M2 x 0.4 1.60 .0630
M2.2 x 0.45 1.75 .0689

M2.5 x 0.45 2.05 .0807
M3 x 0.5 2.50 .0984
M3.5 x 0.6 2.90 .1142
M4 x 0.7 3.30 .1299

M4.5 x 0.75 3.70 .1457
M5 x 0.8 4.20 .1654
M6 x 1 5.00 .1968
M7 x 1 6.00 .2362

M8 x 1.25 6.70 .2638
M8 x 1 7.00 .2756
M10 x 1.5 8.50 .3346
M10 x 1.25 8.70 .3425

M12 x 1.75 10.20 .4016
M12 x 1.25 10.80 .4252
M14 x 2 12.00 .4724
M14 x 1.5 12.50 .4921

M16 x 2 14.00 .5512
M16 x 1.5 14.50 .5709
M18 x 2.5 15.50 .6102
M18 x 1.5 16.50 .6496

M20 x 2.5 17.50 .6890
M20 x 1.5 18.50 .7283
M22 x 2.5 19.50 .7677
M22 x 1.5 20.50 .8071

M24 x 3 21.00 .8268
M24 x 2 22.00 .8661
M27 x 3 24.00  .9449
M27 x 2 25.00  .9843

M30 x 3.5 26.50 1.0433
M30 x 2 28.00 1.1024
M33 x 3.5 29.50 1.1614
M33 x 2 31.00 1.2205

M36 x 4 32.00 1.2598
M36 x 3 33.00 1.2992
M39 x 4 35.00 1.3780
M39 x 3 36.00 1.4173

Drill Size
Decimal 

Tap Size

10 .1935
9 .1960
8 .1990

13
7 1.2010 /4 - 20

64 .2031
6 .2040
5 .2055
4 .2090

7 3 1.2130 /4 - 28

32 .2188
2 .2210
1 .2280

15 A .2340

64 .2344
B .2380
C .2420

1 D .2460

4 E .2500
F 5.2570 /16 - 18

17 G .2610

64 .2656
H .2660
I 5.2720 /16 - 24
J .2770

9 K .2810

32 .2812
L .2900

19 M .2950

64 .2969

5 N .3020

16 .3125 3/8 - 16
O .3160

21 P .3230

64 .3281
Q 3.3320 /8 - 24

11 R .3390

32 .3438
S .3480

23 T .3580

64 .3594

3 U 7.3680 /16 - 14

8 .3750
V .3770

25 W .3860

64
7.3906 /16 - 20

X .3970

13 Y .4040

32 .4062

27 Z .4130

64 7
1.4219 /2 - 13

29 16 .4375

64 15
1.4531 /2 - 20

31 32 .4688

64 1
9.4844 /16 - 12

33 2 .5000

64 17
9.5156 /16 - 18

35 32
5.5312 /8 - 11

64 9 .5469

37 16 .5625
5.5781 /8 - 1864 19

39 32 .5938

64 5
.6094

41 8 .6250

64 21
.6406

43 32
3.6562 /4 - 10

64 11
.6719

45 16 .6875 3/4 - 16

64 23
.7031

47 32 .7188

64 3
.7344

49 4 .7500

64 25
7.7656 /8 - 9

51 32 .7812

64 13
.7969

53 16 .8125 7/8 - 14

64 27
.8281

55 32 .8438

64 7
.8594

57 8 .8750 1 - 8

64 29
.8906

32 .9062

Drill Size
Decimal 

Tap Size

59
64 15

.9219 1 - 12

61 16 .9375 1 - 14

64 31
.9531

63 32 .9688

64 .9844 11 /8 - 7
1 1.0000

31 /64 1.0469 11 /8 - 12
71 /64 1.1094 11 /4 - 7

11 /8 1.1250
111/64 1.1719 11 /4 - 12

71 /32 1.2188 31 /8 - 6
11 /4 1.2500

191 /64 1.2969 31 /8 - 12
111/32 1.3438 11 /2 - 6

31 /8 1.3750
271 /64 1.4219 11 /2 - 12

11 /2 1.5000

INCH/METRIC TAP DRILL SIZES & DECIMAL EQUIVALENTS   

Pipe Thread Sizes (NPSC)
Thread Drill Drill

1/8 – 27 11 1 1 3/32 1 /2 – 11 /2 1 /4
1 7 1 7/4 – 18 /16 2 – 11 /2 2 /32
3 37 1/8 – 18 /64 2 /2 – 8 212 /32
1 23/2 – 14 /32 3 – 8 13 /4
3 59 1/4 – 14 /64 3 /2 – 8 33 /4

1 51 – 11 /2 1 /32 4 – 8 14 /4
1 1 11 /4 – 11 /2 1 /2

Equivalent Equivalent

Thread

PRECISION MACHINE TOOLING & WELDING TECHNOLOGIES

MANUFACTURING TECHNOLOGIES

PRECISION MACHINE TOOLING & WELDING TECHNOLOGIES

MANUFACTURING TECHNOLOGIESMANUFACTURING TECHNOLOGIESMANUFACTURING TECHNOLOGIES
Project BookProject BookProject BookProject BookProject BookProject Book



Dial Caliper Reading

1.750

}
Tenths
.1, .2, .3,

Inches
1, 2, 3, Hundreths

.01, .02, .03
Thousandths
.015, .025, .035
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Twist Drills
Twist drills 

– Three parts: drill 
point, drill body, 
shank 

Spotting and 
center drills 
create shallow 
holes so twist drill 
does not “walk”

The parts of a twist 
drill showing the point, body, and 

shank. 

(A) The drill body, showing the flutes, margin, body clearance, and 
helix angle and (B) the blue shows the web of a twist drill. 

(A) Straight shank bits and (B) taper shank bits. 

A
B

A
B

Twist Drills

 

 

 

(A) The dead center, lips, and heel of a twist drill. (B) The included 

angle, lip clearance, and dead center angle of a general purpose twist drill point. 

Sheet Metal bits

A B

Sheet Metal bits

These pages deleted due to copyrighted information.
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Sharpening a twist drill

REFERENCE
GAUGE

 

Sharpening a twist drill
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Sharpening a twist drill

REFERENCE
GAUGE

 

Sharpening a twist drill
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Checking the angle of the drill point and the length of 
the cutting lips using a drill point gauge. Both lips must be the same 
angle and the same length. 

 

(A) The angle of the dead center should be between 120 and 135 - degrees.    

(B) Lip clearance should be between 8 12-degrees. and 

Drill Point Angle Finder

A
B

Drill Bit Speeds
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A center drill properly 
mounted in a drill press chuck. 

 

 Jacobs - type drill chuck and chuck key.  A keyless drill chuck. 

Jacobs & Keyless Chucks Tapered Shank Drills
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A center drill properly 
mounted in a drill press chuck. 

 

 Jacobs - type drill chuck and chuck key.  A keyless drill chuck. 

Jacobs & Keyless Chucks Tapered Shank Drills
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A drill drift being used to remove a drill from the drill press. 

Note the wooden block to prevent the tool from dropping 

onto the machine table.

 

Two types of drifts. One has the radius on the angled edge and the other 

has the radius on the straight edge. When using, place the radius edge 

opposite the tang of the tool.

Tapered Drill Removal

Single - flute countersinks

 

Three -flute countersinks

Four -flute countersink

Zero -flute countersinks 

Countersinks
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Workholding  

• Devices to secure workpiece for 
drilling/machining 

– Drill press vise: low, smooth vise 

– V block: cradles work 

– Angle plate: surfaces at 90-degree angle 

– Hold-down clamps: secure work to table

These pages deleted due to copyrighted information.
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Punch Sharpening
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Punch Sharpening
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Angle Iron Vise
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Tap & Drill Gauge
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Tool Box
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ARE ON BOTH



WITH BEND 4
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