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Trigonometric Functions

ANGLE in DEGREES
SINE
COSINE
TANGENT
COTANGENT
ANGLE in DEGREES

0
0.0000
1.000
0.000

90

1
.0175
.9998
.0175
57.290
89

2
.0349
.9994
.0349
28.636
88

3
.523
.9986
.0524
19.081
87

4
.0698
.9976
.0699
14.301
86

5
.0872
.9962
.0875
11.430
85

6
.1045
.9945
.1051
9.5144
84

7
.1219
.9925
.1228
8.1443
83

8
.1392
.9903
.1405
7.1154
82

9
.1564
.9877
.1584
6.3138
81

10
.1736
.9848
.1763
5.6713
80

11
.1908
.9816
.1944
5.1446
79

12
.2079
.9781
.2126
4.7046
78

13
.2250
.9744
.2309
4.3315
77

14
.2419
.9703
.2493
4.0108
76

15
.2588
.9659
.2679
3.7321
75

16
.2756
.9613
.2867
3.4874
74

17
.2924
.9563
.3057
3.2709
73

18
.3090
.9511
.3249
3.0777
72

19
.3256
.9455
.3443
2.9042
71

20
.3420
.9397
.3640
2.7475
70

21
.3584
.9336
.3839
2.6051
69

22
.3745
.9272
.4040
2.4751
68

23
.3907
.9205
.4245
2.3559
67

24
.4067
.9135
.4452
2.2460
66

25
.4226
.9063
.4663
2.1445
65

26
.4384
.8988
.4877
2.0503
64

27
.4540
.8910
.5095
1.9626
63

28
.4695
.8829
.5317
1.8807
62

29
.4848
.8746
.5543
1.8040
61

30
.5000
.8660
.5774
1.7321
60

31
.5150
.8572
.6009
1.6643
59

32
.5299
.8480
.6249
1.6003
58

33
.5446
.8387
.6494
1.5399
57

34
.5592
.8290
.6745
1.4826
56

35
.5736
.8192
.7002
1.4281
55

36
.5878
.8090
.7265
1.3764
54

37
.6018
.7986
.7536
1.3270
53

38
.6157
.7880
.7813
1.2799
52

39
.6293
.771
.8098
1.2349
51

40
.6428
.7660
.8391
1.1918
50

41
.6561
.7547
.8693
1.1504
49

42
.6691
.7431
.9004
1.1106
48

43
.6820
.7314
.9325
1.0724
47

44
.6947
.7193
.9657
1.0355
46

45
.7071
.7071
1.0000
1.0000
45

Average Mechanical Properties of Various Alloy Steels

SAE No.
Condition of Steel
Tensile strength, 1,000 psi.
Yield strength, 1,000psi.
Elongation in 2 in., %
Reduction in area, %
Brinell hardness

2330
Hot-rolled

Cold-drawn

Oil-quenched 1525 F; tempered 1000 F
105

124

131
68

119

106
21

12

20
50

43

57
207

223

262

2340
Hot-rolled

Cold-drawn

Oil-quenched 1425 F; tempered 1000 F
95

110

137
67

95

119
17

14

22
52

42

59
197

221

277

3140
Hot-rolled

Cold-drawn

Oil-quenched 1550 F; tempered 1000 F
96

104

149
64

91.3

128
26

17

16
56

48

45
197

212

302

3150
Hot-rolled

Oil-quenched 1550 F; tempered 1000 F
104

155
73

132
19

14
50

42
212

311

4130
Hot-rolled

Cold-drawn

Water-quenched 1550 F; tempered 1000 F
90

98

152
60

87

138
30

21

12
45

52

…
183

201

302

4140
Hot-rolled

Cold-drawn

Oil-quenched 1550 F; tempered 1000 F
90

102

153
63

90

131
27

18

16
58

50

45
187

223

302

4150
Hot-rolled

Oil-quenched 1550 F; tempered 1000 F
100

158
66

134
21

14
51

42
197

311

4340
Hot-rolled

Cold-drawn

Oil-quenched 1550 F; tempered 1000 F
101

111

182
69

99

162
21

16

15
45

42

40
207

223

363

52100
Hot-rolled
100
81
25
57
192

6150
Hot-rolled

Oil-quenched 1550 F; tempered 1000 F
91

155
58

132
22

15
53

44
183

302

8640
Hot-rolled

Oil-quenched 1550 F; tempered 1000 F
92

148
61

127
27

15
57

42
192

302

Job Selector for Friction Cutting

Saw Velocity

Steels – SAE
1.6 – 3mm
3 – 6.35mm
6.35 – 12.7mm

Carbon steel, 1010-1095
914
1524
3658

Manganese, T1330-1350
914
1524
3658

Free Machining
914
1524
3658

Nickel
914
1828
3962

Nickel chromium
914
1828
3962

Molybdenum
914
1828
3962

Chromium
914
1828
3658

Chromium vanadium, 6115-5195
1524
3658
4572

Tungsten, 7260-71360
1524
3658
4572

N.E., 8024-8949
1524
3658
4572

Silicon manganese, 9255-9260
1524
3658
4572

Other Steels




Armor plate
914
2743
3962

Stainless, 18-8
914
2743
4267

Illium
1219
3658
4572

Cast
914
2743
3658

Other Irons




Gray cast
914
1524
2134

Malleable cast
914
1524
2134

Meehanite castings
914
1524
2134

Saw Pitch
1.4
1.8
2.5

Unified Numbering and Designations

Tool and Die Steel Designation System

W = Water-hardening tool steel

S = Shock-resistant tool steel

O = Cold-work tool steel, oil-hardening

A = Cold work tool steel, medium alloy air-hardening

D = Cold-work tool steel, high-carbon, high-chromium

H1-19 = Hot-work tool steel, chromium types

H20-39 = Hot work tool steel, tungsten types

H40-59 = Hot work tool steel, molybdenum types

M = High speed tool steel, molybdenum types

T = High speed tool steel, tungsten types

L = Special-purpose tool steels, low-alloy types

F = Special-purpose tool steels, carbon-tungsten types

P1-19 = Mold steel, low-carbon types

P20-39 = Mold steel, other types

Unified Numbering System for Metals and Alloys

Axxxxx = Aluminum and aluminum alloys

Cxxxxx = Copper and copper alloys

Exxxxx = Rare earth and rare earthlike metals and alloys

Fxxxxx = Cast irons

Gxxxxx = AISI and SAE carbon and alloy steel

Hxxxxx = AISI and SAE H-steels

Jxxxxx = Cast steels (except tool steels)

Kxxxxx = Miscellaneous steels and ferrous alloys

Lxxxxx = Low-melting metals and alloys

Mxxxxx = Miscellaneous nonferrous metals and alloys

Nxxxxx = Nickel and nickel alloys

Pxxxxx = Precious metals and alloys

Rxxxxx = Reactive and refractory metals and alloys

Sxxxxx = Heat and corrosion-resistant stainless steels

Txxxxx = Tool steels, wrought and cast

Zxxxxx = Zinc and zinc alloys

Aluminum Temper Designations

F = as fabricated

O = annealed (wrought alloys only)

H = strain hardened (wrought alloys only)

W = solution heat-treated only, unstable temper

T = thermally treated

Tap Drill Sizes

National Fine Thread Series Medium Fit, Class 3 (NF)

Size & Threads
Body Drill
Body Hole Diameter
Preferred Drill
Tap

0-80
.060
52
.0472
3/64

1-72
.073
47
.0591
53

2-64
.086
42
.7000
50

3-56
.099
37
.0810
46

4-48
.112
31
.0911
42

5-44
.125
29
.1024
38

6-40
.138
27
.1130
33

8-36
.164
18
.1360
29

10-32
.190
10
.1590
21

12-28
.216
2
.1800
15

¼-28
.250
F
.2130
3

5/16-24
.3125
5/16
.2703
I

3/8-24
.375
3/8
.3320
Q

7/16-20
.4375
7/16
.3860
W

½-20
.500
½
.4490
7/16

9/16-18
.5625
9/16
.5606
½

5/8-18
.625
5/8
.5680
9/16

¾-16
.750
¾
.6688
11/16

7/8-14
.875
7/8
.7822
51/64

1”-14
1
1
.9072
59/64

Decimal Equivalents of Common Fractions

1/64
.015625

5/64
.078125

9/64
.140625

13/64
.203125

17/64
.265625

21/64
.328125

25/64
.390625

29/64
.453125

33/64
.515625

37/64
.578125

41/64
.640625

45/64
.703125

49/64
.765625

53/64
.828125

57/64
.890625

61/64
.953125

1/32
.03125

5/32
.15625

9/32
.28125

13/32
.40625

17/32
.53125

21/32
.65625

25/32
.78125

29/32
.90625

1/16
.0625

5/16
.3125

9/16
.5625

16/16
.8125

¼
.250

1/8
.125

5/8
.625

½
.500

Cutting Speeds for Various Diameters

MPM

15.2
30.5
45.7
61
94.1

FPM

50
100
150
200
300

Diameter







Millimeters
Inches






1.6
1/16
3056
6111
9167
12229
18344

6.4
¼
764
1528
2292
3057
4586

12.7
½
382
764
1146
1529
2293

19.1
¾
255
509
764
1019
1529

25.4
1
191
382
573
764
1146

31.8
1 ¼
153
306
458
612
918

38.1
1 ½
127
255
382
510
765

44.5
1 ¾
109
218
327
436
654

50.8
2
95
191
287
382
573

57.2
2 ¼
85
170
255
340
510

63.5
2 ½
76
153
229
306
459

69.9
2 ¾
69
139
208
278
471

76.2
3
64
127
191
254
381

Color of Steel for Various Temperatures

Color of Steel
Fahrenheit
Celsius

Faint red
900
482

Blood red
1050
566

Dark cherry
1075
579

Medium cherry
1250
677

Cherry (Full red)
1375
746

Bright red
1550
843

Salmon
1650
899

Orange
1725
941

Lemon
1825
996

Light yellow
1975
1079

White
2200
1204

Dazzling white
2350
1288

Area Conversions

1 square millimeter
.00155 square inch

1 square centimeter
.1550 square inch

1 square meter
10.7640 square feet

1 square meter
1.196 square yards

1 square inch
645.16 square millimeters

1 square inch
6.4516 square centimeters

1 square foot
926.03 square centimeters

1 square foot
.0929 square meter

1 square yard
.836 square meter

Centimeter to Inch Conversion

Centimeter
Inch

1
.3937

2
.7874

3
1.1811

4
1.5748

5
1.9685

6
2.3622

7
2.7559

8
3.1496

9
3.5433

10
3.9370

20
7.8740

30
11.8110

50
19.6850

100
39.3700

200
78.7402

300
118.110

500
196.8504

1000
393.7008

2540
1000

1270
500

762
300

508
200

254
100

127
50

76.2
30

50.8
20

25.4
10

22.86
9

20.32
8

17.78
7

15.24
6

12.7
5

10.16
4

7.62
3

5.08
2

2.54
1

Meter to Feet Conversion

1
3.2808

2
6.5617

3
9.8425

4
13.1233

5
16.4042

6
19.6850

7
22.9659

8
26.2467

9
29.5276

10
32.8084

20
65.6168

30
98.4252

50
164.0420

100
328.0840

200
656.1680

300
984.2520

500
1640.4200

1000
3280.8400

304.8
1000

152.4
500

91.44
300

60.96
200

30.48
100

15.24
50

9.144
30

6.096
20

3.048
10

2.7432
9

2.4384
8

2.1336
7

1.8288
6

1.524
5

1.2192
4

.9144
3

.6096
2

.3048
1

Kilogram to Pound Conversion

1
2.2046

2
4.4092

3
6.6139

4
8.8185

5
11.0231

6
13.2277

7
15.4323

8
17.6370

9
17.6370

10
22.0462

20
44.0925

30
66.1387

50
110.2311

100
220.4623

200
440.9245

300
661.3868

500
1102.3113

1000
2204.6226

453.5924
1000

226.7962
500

136.0777
300

90.7184
200

45.3592
100

22.6796
50

13.6078
30

9.0718
20

4.5360
10

4.0823
9

3.6290
8

3.175
7

2.7216
6

2.2680
5

1.8144
4

1.3608
3

.9072
2

.4236
1

Celsius to Fahrenheit Conversion

1
33.8

2
35.6

3
37.4

4
39.2

5
41

6
42.8

7
44.6

8
46.4

9
48.2

10
50

20
68

30
86

50
122

100
212

200
392

300
572

500
932

1000
1832

537.7778
1000

260
500

148.8889
300

93.3333
200

37.7778
100

10
50

-1.1111
30

-6.6667
20

-12.2222
10

-12.7778
9

-13.3333
8

-13.8889
7

-14.4444
6

-15
5

-15.5556
4

-16.1111
3

-16.6667
2

-17.2222
1

Resistor Color Codes

Color
Digit
Multiplier
Tolerance

Black
0
1


Brown
1
10 
1%

Red
2
100
2%

Orange
3
1,000


Yellow
4
10,000


Green
5
100,000
.5%

Blue
6
1,000,000
.25%

Violet
7
10,000,000
.10%

Gray
8
100,000,000
.05%

White
9
1,000,000,000


Gold

.1
5%

Silver

.01
10%

No Color


20%

Aircraft Nationality Identification

A6
United Arab Emirates

AN
Nicaragua

AP
Pakistan

B
China

CC
Chile

CCCP
USSR

C, CF
Canada

CN
Morocco

CP
Bolivia

CR, CS
Portugal

CU
Cuba

CX
Uruguay

D
Germany

EC
Spain

EI, EJ
Ireland

EL
Liberia

EP
Iran

ET
Ethiopia

F
France

G
Great Britain

HA
Hungary

HB
Switzerland

HC
Ecuador

HH
Haiti

HI
Dominican Republic

HK
Columbia

HL
Korea

HP
Panama

HS
Thailand

HZ
Saudi Arabia

I
Italy

JA
Japan

JY
Jordan

LN
Norway

LV, LQ
Argentina

LX
Luxembourg

LZ
Bulgaria

N
United States of America

OB
Peru

OD
Lebanon

OE
Austria

OH
Finland

OK
Czechoslovakia

OO
Belgium

OY
Denmark

P
North Korea

PH
Netherlands

PJ
Netherlands Antilles

PK
West Iran

PP, PT
Brazil

PZ
Surinam

International Phonetic Alphabet

A
Alfa
.-

B
Bravo
-…

C
Charlie
-.-.

D
Delta
-..

E
Echo
.

F
Foxtrot
..-.

G
Golf
--.

H
Hotel
….

I
India
..

J
Juliet
.---

K
Kilo
-.-

L
Lima
.-..

M
Mike
--

N
November
-.

O
Oscar
---

P
Papa
.--.

Q
Quebec
--.-

R
Romeo
.-.

S
Sierra
…

T
Tango
-

U
Uniform
..-

V
Victor
…-

W
Whiskey
.--

X
X-ray
-..-

Y
Yankee
-.--

Z
Zulu
--..

0
Zero
-----

1
Wun
.----

2
Too
..---

3
Tree
…--

4
Fo-wer
….-

5
Fife
…..

6
Six
-….

7
Sev-en
--…

8
Ait
---..

9
Nin-er
----.

Aircraft Fluid Line Identification

Air Conditioning
Brown Gray

Breathing Oxygen
Green

Compressed Gas
Orange

Coolant
Blue

De-icing
Gray

Electrical Conduit
Brown Orange

Fire Protection
Brown

Fuel
Red

Hydraulic Fluid
Blue Yellow

Instrument Air
Orange Gray

Lubrication
Yellow

Pneumatic
Orange Blue

Rocket Fuel
Red Gray

Rocket Oxidizer
Green Gray

Water Injection
Red Gray Red

Warning Symbol
Black on White

Filling Pressure for 1,850 PSI Oxygen Cylinders

Ambient Temperature (F)
Filing Pressure (PSI)

0
1,650

10
1,700

20
1,725

30
1,775

40
1,825

50
1,875

60
1,925

70
1,975

80
2,000

90
2,050

100
2,100

110
2,150

120
2,200

130
2,250

ISO Metric Threads

                                               Course Series                                     Fine Series

Nominal Size
Pitch
Tap Drill
Clearance Drill
Pitch 
Tap Drill

1.4
.3
1.1
1.55



1.6
.35
1.25
1.8



2
.4
1.6
2.2



2.5
.45
2.05
2.6



3
.5
2.5
3.2



4
.7
3.3
4.2



5
.8
4.2
5.2



6
1
5
6.2



8
1.25
6.75
8.2
1
7

10
1.5
8.5
10.2
1.25
8.75

12
1.75
10.25
12.2
1.25
10.5

14
2
12
14.2
1.5
12.5

16
2
14
16.45
1.50
14.50

18
2.5
15.50
18.20
1.50
16.50

20
2.5
17.50
20.50
1.50
18.50

22
2.5
19.50
22.80
1.50
20.50

24
3
21.00
24.60
2
22

27
3
24
27.95
2
25

Coarse Thread Dimensions

Size of Threads, Threads per inch
Major Diameter in Inches
Pitch Diameter in inches
Minor Diameter of external Threads per inch
Commercial Tap Drill for 75% of Thread
Decimal Equivalent of Tap Drill in inches

1 * 64
.0730
.0629
.0538
No. 53
.0595

2 * 56
.0860
.0744
.0641
No. 50
.0700

3 * 48
.0990
.0855
.0734
No. 47
.0785

4 * 40
.1120
.0958
.0813
No. 43
.0890

5 * 40
.1250
.1088
.0943
No. 38
.1015

6 * 32
.1380
.1177
.0997
No.36
.1065

8 * 32
.1640
.1437
.1257
No. 29
.1360

10 * 24
.1900
.1629
.1389
No .25
.1495

12 * 24
.2160
.1889
.1649
No. 16
.1770

¼ * 20
.2500
.2175
.1887
No. 7
.2010

5/16 * 18
.3125
.2764
.2443
F
.2570

3/8 * 16
.3750
.3344
.2983
5/16
.3125

7/16 * 14
.4375
.3911
.3499
U
.3680

½ * 13
.5000
.4500
.4056
27/64
.4219

9/16 * 12
.5625
.5084
.4603
31/64
.4844

5/8 * 11
.6250
.5660
.5135
17/32
.5312

¾ * 10
.7500
.6850
.6273
21/32
.6562

7/8 * 9
.8750
.8028
.7387
49/64
.7656

1 * 8
1
.9188
.8466 
7/8
.8750

Fine Thread Dimensions

Size of Threads, Threads per inch
Major Diameter in inches
Pitch Diameter in inches
Minor Diameter of External Threads in inches
Commercial Tap Drill for 75% of Thread
Decimal Equivalent of Tap Drill in inches

0 * 80
.0600
.0519
.0447 
3/64
.0469

1 * 72
.0730
.0640
.0560
No. 53
.0595

2 * 64
.0860
.0759
.0668
No. 50
.0700

3 * 56
.0990
.0874
.0771
No. 45
.0820

4 * 48
.1120
.0985
.0864
No. 42
.0935

5 * 44
.1250
.1102
.0971
No. 37
.1040

6 * 40
.1380
.1218
.1073
No. 33
.1130

8 * 36
.1640
.1460
.1299
No. 29
.1360

10 * 32
.1900
.1697
.1517
No. 21
.1590

12 * 28
.2160
.1928
.1722
No. 14
.1820

¼ * 28
.2500
.2268
.2062
No. 3
.2130

5/6 * 24
.3125
.2854
.2614
I
.2720

3/8 * 24
.3750
.3479
.3239
Q
.3320

7/16 * 20
.7375
.4050
.3762
25/64
.3906

½ * 20
.5000
.4675
.4387
29/64
.4531

9/16 * 18
.5625
.5264
.4943
33/64
.5156

5/8 * 18
.6250
.5889
.5568
37/64
.5781

¾ * 16
.7500
.7094
.6733
11/16
.6875

7/8 * 14
.8750
.8286
.7874
13/16
.8125

1 * 14
1
.9536
.8978
15/16
.9375

Aluminum Alloys

Alloy
Characteristics
Temper
Machinability
Typical Uses

1100
Excellent Forming qualities, resistance to conductivity
0,H14,F
D, C,C
Dials, cooking utensils

3003
Similar to 110 but is stronger
0, H14, F
D, C, C
Ductwork, cooking utensils

5052
Excellent resistance to corrosion, higher strength than 1100 or 3003
0, H32, H34, F
D, C, C, C
Car bodies, aircraft tubing

2011
Good machinability
T3
A
Screw machine products, tube fittings

2017
Relatively high strength, good machinability
T4
B
Pulleys, coat hangers

2024
High strength
O, T3, T4
C, B, B
Aircraft parts, scientific instruments

6061
Combines relatively high strength
O, T4, T6
D, C, C
Sailboats, marine equipment, awnings

6063
High resistance to corrosion
T42, T5, T832
C, C,C
Irrigation pipe, stair rails, thresholds

6262
Relatively high strength, good corrosion resistance
T9
B
Marine hardware, hydraulic pistons, valve parts
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Fabio Suriani
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Kilogram to Pound Conversion
Fabio Suriani
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Celsius to Fahrenheit Conversion
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Resistor Color Codes
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Aircraft Nationality Identification
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International Phonetic Alphabet
James Huff
17

Aircraft Fluid Line Identification
James Huff
18

Filling Pressure For 1,850 PSI Oxygen Cylinders
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ISO Metric Threads
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Coarse Thread Dimensions
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Fine Thread Dimensions
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Aluminum Alloys
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