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TABLES AND FORMULAE

As shown in the illustration, the sides of
the right-angled triangle are designated a, b,
and c. The angles opposite each of these sides
are designated A, B and C, réspectiv‘ely.

Angle A, opposite the hypotenuse aisthe.
right angle, and is therefore always one of the -

l‘ 'll known quantities,
-Sides and Angles Known ‘ Formulae for Sides and Angles to be F,oundv :
Sides a and b c=Val-b2 sin B=2 . C€=90°-B
! a
Sides a and ¢ b=Val-c2 sin'C=& B=90°-C
a .
. Sides b and ¢ a=Vbl+c2 tan B=P ' C=90°-B
. 2 A
Side a; angle B b=a x sin B c=a x cos B K ' C=90°-B
Side a; angle C b=a x cos' C c=a x sin C ' B=90°-C
Side b; angle B a=_b csbxcotB | - C=90°-B
sin B .
Side b; angle C a=_b czsbxtan C ‘ B=90°-C
cos C .
Side c; angle B a=_C b=c x tan B C=90°-B
. cos B . : : ;
Side c; angle C = S b=c x cot C B=90°-C
. sin C il

Figure 1 Solution of Right-Angled Triangles
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To Convert - Multiply By
Atmospheres to pounds per square inch 14.696
British Thermal Units to v ;
Centigrade Heat Units 0.5556
British Thermal Units to foot-pounds 778 .4

British Thermal Units

per minute to horsepower 0.0235-72

British Thermal Units

per second to horsepower 1__.‘.41'5‘03"

Centigrade Heat Units to :
British Thermal Units ‘ 1.8

Centigrade to Fahrenheit ‘ (°c x 9/5)~§+ 32
Centimetres to feet ) 0.0328
Cheval vapeur to kilowatts 0.7355

Cubic inches to Imperial gallons 0,003604 . . ..
Cubic inches to litres 0.01639 : ﬂ
Cubic inches to United States gallons 0.004329 :
Cubic metres to cubic yards 1.30795 .

Cubic yards to cubic metres 0.76455

Dynes to poundals ' ' ’ 0.00007233
Fahrenheit to Centigrade : " (°F -32)x5/9

Feet to centimetres ’ 30.48

Feet per minute to miles per hour 0.0114

Feet per second to metres per minute ; 18.288

Foot-pounds to British Thermal Units 0.001285
Foot-pounds to Centigrade Heat Units : 0.0007138 :
Foot-pounds per second to horsepower 0.0018 “ :
Imperial gallons to cubic inches 277.42

United States gallons to litres 3,785332 1 R
Grammes per litre to ounces per gallon 0.160354

Horsepower to British
Thermal units per minute : , 42,42

Horsepower to British Thermal _
Units per second 0.707 T

Horsepower to kilogrammetres per second , 76.04025

Inches of mercury to pounds

per square inch ' 0.‘49117; o
Kilogrammes to pounds ' 2.205 '
Kilogrammes to tons : © 0,00098421

Figure 2 (Sheet 1 of 2) Table of Conversion Factors



EO 05-1-3/25

To Convert

' Multiply By

Kilogrammetres per second to cheval vapeur 0.0133
Kilogrammetres per second to horsepower 0,013151:
'Kilogrammes per square centimetre to _

" millimetres of mercury - 735,54
Kilometres (1000 metres) to feet 3280.8
Kilometres per litre o

- to miles per United States gallon 2.3521
Kilowatts to cheval vapeur 1.35962
Litres to cubic inches 61.024
Litres to United States gallons 0.26417
Litres per kilometre to ,

-gaued o@atel gallons pes miie 0.4252
Metres per minute to feet per second 0.054664
Metres per second to miles per hour 2,23694
Miles per hour to feet per minute 88.0
Miles per hour to metres per second 0.44704 .
Millimetres of mercury (gauge)

to kilogrammes per square centimetre 0.0013596
Ounces per gallon to grammes per litre 28,349527
Piezes to atmospheres 0.0098692
Pounds per square inch to atmospheres 0.0680
Pounds per square inch tc inches of mercury 2.03596
Poundals to pounds weight 32.19
Poundals to dynes 13825.5
Poundals to Newtons’ 0,13825497
Square metres to square yards 1,19599
Square yards to square metres 0.83613
Ton miles to tonne kilometres 1,583
5'Ifonne kilbmetresl_to ton miles 0.631
Tonne kilometres per litre to

ton miles per gallon 2,868
Ton miles per gallon to
tonne kilometres per litre 0.348
United States gallons to cubic inches 231.0
United States gallons to litres 3.785411
United States tons to

tonnes (1000 kilogrammes) 0.907185
Long tons (2240 pounds) to tons 1,12

Figure 2 (Sheet 2 of 2) Table of Conversion Fac_:tors
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Decimal

Size ’Deéi?’nal; Size Deci'mal ‘»’ Bz ; Decifnal Size. |
Equiv., . Equiv. * Equiv, e Equiv,
1/2 .5000 17/64 .2656 22 .1570 50 . | .0700
31/64 .4844 G .2610 '5/32 1562 51 L0670
15/32 .4687 F L2570 23 .1540 52 .0635
29/64 |  .4531 1/4 .2500- 24 1520 1/16 | .o0625
7/16 .4375 D .2460 25 .1495 53 .0595
29/64 .4219 C .2420 26 .1470 54 .0550
z .4130 B .2380 27 .1440 55 .0520
13/32- 4062 15/64 .2344 9/64 .1406 3/64 . 0469
Y | - .4040 A .2340 28 .1405 56 - .0465
X .3970 1 .2280 29 .1360 57 .0430
25/64 .3906 2 .2210 30 .1285 58 .0420
W .3860 7/32 2187 1/8 .1250 59 L0410
v .3770 3 .2130 31 .1200 60 150400
3/8 3750 4 .2090 32 L1160 61 .0390
U 3680 5 2055 33 L1130 62 .0380
23/64 ©.3594 6 .2040 34 eiladadd 63 .0370
T ,3580 13/64 .2031 35 .1100 64 .0360
S .3480 7 .2010 7/64 .1094 65 .0350..
11/32 .3437 8 .1990 36 .1065 66 .0330
R 3390 9 L1960 37 .1040 67 .0320
Q .3320 10 .1935 38 L1015 1/32 .0313
21/64 .3281 11 1910 39 .0995 68 0310
P .3230 12 .1890 40 .0980 69 .0292
o 3160 3/16 .1875 41 .0960 70 .0280
5/16 +3125 13 .1850 3/32 .0937 71 .0260
N .3020 14 .1820 42 . 0935 72 . 0250
19/64 £2965 15 .1800 43 .0890 73 . 0240
M .2950 16 L1770 44 .0860 74 .0225
i .2900 17 L1730 - .45 .0820 75 .0210
9/32 .2812 11764 L1719 46 L0810 76 ,0200
K .2810 18 .1695 47 .0785 77 .0180
J .2770 19 L1660 5/64 .0781 78 .0160
.2720 20 1610 48 .0760 1/64 L0156
H .2660 21 .1590 49 L0730 79 .0145
Fractional sizes are ,available in 1/64 increasing up to 1-3/4 dia. 80 - L0135

Figure 3 Table of Twist Drill Sizes for Decimal Equivalents
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Area

Decimal

Inch“- | Decimal mm ‘Inch Area mm
Fraction - | Equiv. Sq.In. Equiv, Fraction Equiv, | Sq.In." Equiv,
1/64 | .0156 .0002 .397 17/32 5312 2217 | 13.494
1/32 - | L0312 | .o008 794 35/64 | .5469 | .2349 | 13.891
3/64 | .0469 | .o0017 1.191 9/16 5625 | .2485 | 14.288
1/16 1 L0625 .0031 1.587 37/64 | .5781 2625 | 14,684
5/64 | 0781 | .0048 1.984 19/32 5937 | .2769 ‘| 15.081
3/32 | L0937 .0069 2.381 39/64 | .6094 | .2916 | 15.478
7/64 | .1049 .0094 2.778 5/8 6250 3068 | 15.875
1/8 .1250 | 0123 3,175 41/64 | .6406 | .3223 | 16.272
9/64 || .1406 || .0154 3.572 21/32 6562 | 43382 | 16.669
5/32 1562 .0192 3.969 43/64 | .6719 .3545 | 17.065
11/64 | 1719 .0232 4.366 11/16 .6875 3712 | 17.462
3/16 .1875 .0276 4.762 - 45/64 | ,7031 .3883 | 17.859
13/64 | .2031 .0324 5.1%9 23/32 .7187 .4057 | 18.256
7/32 .2187 .0376 5.556 47/64 | 7344 '.4;35;. 18.653
15/64 | .2344 ,0431 5.953 3/4 .7500 | .4418 | 19.050
1/4 .2500 .0491 6,350 49/64 | .7656 | .4604 .| 19.447
| 17/64 | .2656 .0553 6.747 25/32 .7812 | .4794 | 19.844
" 9/32 L2812 L0621 7.144 51/64 | .7969 4987 | 20.241
19/64 | .2969' | .0692 7.540 || 13/16 .8125 5185 | 20.637
5/16 .3125 .0767 7.937 53/64 | .828l | .5386 | 21.034
21/64 | .3281 .0845 8.334 27/32 .8437 5591 | 21.431
11/32 .3437 .0928 8,731 55/64 | .8594° | .5800 | 21.828
23/64 | .3594 .1014 9.128 7/8 .8750 | .6013 | 22.225
3/8 .3750 .1105 9.525 57/64 | .8906 6229 | 22.622
25/64 | .3906 .1198 9.922 29/32 .9062 .6450 23,019
13/32 1 L4062 L1296 | 10.319 59/64 | .9219 L6675 | 23.416
 27/64 | 4219 1398 | 10.716 | 15/16 .9375 6903 | 23.812
7/16 | .4375 1503 | 11.112 61/64 | .9531 | .7134 | 24.209
29/64 | .4531 .1612 | 11.509 31/32 9687 | 7371 24,606
15/32 ’ y;4687 1726 11,906 63/64 .9844 L7610 25.003
31/64 | .4844 | .1842 | 12.303 1 1.0000 | .7854 | 25.400
1/2 5000 .1964 12,700 1-1/8 - 1.1250 .9940
33/64 | .5156 .2088 13.097 1.1300 | 1.0030

Figure 4 Table of Decimal Equivalents and Areas
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Screw Thread

Commercial
Tap Drills=*

Screw Thread

C'omrn'e rcial
Tap Drills*

Outside Size | Outside Size |
Diam. Root _or Equiv, Diam, " Root or ' Equiv.,
Pitch Diam, Number | Decimal Pitch - Diam. [ Number ‘Decimal
1/16-64 | 0.0422 3/64 | 0.0469 20 | 0.3100 | ‘21764 |"0.3281 "
72 | 0.0445 3/64 | 0.0469 24 | 0.3209 Q - | 0.33200
' 5/64-60 | 0,0563 1/16 0.0625 27 | 0.3269 R ] 0.33907]
72 | 0.0601 52 0.0635 7/16-14 | 0,3447 U °0.3680
3/32-48 | 0.0667 49 0.0730 20 | 0.3726 25/64 | 0.3906
50 | 0.0678 49 0.0730 24 | 0.3834 X 003970 |
7/64-48 | 0.0823 43 0.0890 27 | 0.3894 | Y | 0,4040" -
1/8-32 | 0.0844 3/32 0.0937 1/2-12° | 0.3918 27/64 | 0.4219
-40 | 0.0925 38 0.1015 13 | o.4001 27/64 ' | "0.4219
9/64-40 | 0.1081 32 0.1160 20 | 0.4351 29764 |~ 0:4531
5/32-32 | 0.1157 1/8 0.1250 24 | 0.4459 29764 | ~0,4531
36 | 0.1202 30 0.1285 27 | 0.4519 15/327 | 0.4687
11/64-32 | 0.1313 9/64 | 0.1406 9/16-12 | 0.4542 31/64 | 0.4844
3/16-24 | 0,1334 26 0.1470 18 | 0.4903 33/64 "1 0.5156
32 | 0.1469 22 0.1570 27 | 0.5144 17/32 | 0.5312°
13/64-24 | 0.1490 20 0.1610 5/8-11 | 0.5069 17/32 - | 0.5312
7/32-24 | 0.1646 16 0.1770 12 | 0.5168 35/64° | 0.5469
32 | 0.1782 12 0.1890 18 | 0.5528 | 37762 10,5781
15/64-24 | 0,1806 10 0.1935 27 | 0.5769 19/327 |7 025937
1/4-20 0.1850 7 0.2010 11/16-11 0.5694 " 19/32" °| 70,5937
24 | 0.1959 4 0.2090 16 | 0.6063 5/8 ~~| 0.6250
27 | 0.2019 3 0.2130 3/4-10 | 0.6201 21/32 | 0.6562
28 | 0.2036 3 0.2130 12 | 0.6418 43/64 | 0.6719.
32 | 0.2094 7/32 | 0.2187 16 | 0.6688 11/16 | 0.6875
5/16-18 | 0,2403 oy 0.2570 27 | o0.7019 23732 | "o.7187
20 | 0.2476 17/64 | 0.2656 13/16-10 | 0.6826 23/32 | 0.7187
24 | 0.2584 I 0.2720 7/8-9.| 0.7307 | 49764 | 0.7656
27 | 0.2644 1 0.2770 12 | 0.7668 | 51/64 | 0.7969
32 | 0.2719 9/32 | 0.2812 14 | 0.7822 | 13716 | 0.8125
3/8-16 | 0.2938 5/16 0.3125 18 | o0.8028 | 53762 | crsz8l

*These tap drill diameters allow approximately 75 percent of a full thread::

s s e

Figure 5 (Sheet 1 of 2) Table of Tap Drill Dizes for Unified and American Threads
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Commercial

' L Commercial -
Screw Threadi Tap Drills* Screw Thread: Tap Drills*
Outside - Size Outside Size ;
Diam., Root . or Equiv, Diam. . Root or Equiv,
© Pitch - Diam. Number Decimal Pitch‘ .Diam: Number } Decimal
27 0.8269 27/32 0.8437 12 1.2668 1-19/64 | 1,2969
15/16- 9 0.7932 53/64 0.8281 1-1/2 -6 1.2835 1-11/32 | 1.3437
1 -8 0.8376 7/8 0.8750 12 1.3918 1-27/64 | 1.4219
12 0.8918 59/64 0.9219 1-5/8 -5-1/2| 1.3888 1-29/64 | 1.4531
14 0.9072 15/16 0.9375 1-3/4 -5 1,4902 | 1-9/16 | 1.5625
27 0.9519 31/32 0.9687 1-7/8 -5 1.6152 1-11/16 | 1.6875
1-1/8-.7 0.9394 63/64 0.9844 2 -4-1/2] 11,7113 1-25/32.{ 1.7812
12 1.0168 1-3/64 1.0469 2-1/8-4-1/2| 1.8363 1-29/327 1.9062
1-1/4- 7 1.0644 1-7/64 1.1094 2-1/4-4-1/2] 1.9613 2-1/32 | 2,0312
% 12 1.1418 | 1-11/64 | 1.1719 2-3/8- 4 2.0502 2°1/8 | 2.1250
1-3/8- 6 1.1585 1-7/32 1,2187 BulfZ = 4 2.1752 2-1/4 2.2500

*These tap drill diameters allow approximately 75 percent of a full thread. .

Figure 5 (Sheet 2 of 2) Table of Tap Drill Sizes for Unified and American Threads

Tap Drill Size
No, of Threads; Coarse Fine, N
Screw Basic Major ;
Size ' Diameter Coarse Fine NO: OT | Dec.Equiv. ~N°j °T | Dec.Equiv.
: ‘ : size size : e

0 0.0600 80 3/64 . 047

1 0.0730 64 72 53 .060 53 .060

2 0.0860 56 64 50 .070 50 .070

3 0.0990 48 56 47 .079 45 ~082

4 0.1120 40 48 43 .089 42 .094

5 0.1250 40 44 38 .102 37 .104

6 0.1380 32 40 36 .107 33 L1113

8 0.1640 32 36 29 .136 - 29 .136

10 0.1900 24 32 25 .150 21 .159

i2 0.2160 24 28 16 177 14 .182

To find No. or size of screw, measure the diameter and divide by 12,
The remainder is the screw number,e.g., O. 164 diameter screw, Divide
by 12. Result 13 and 8 remainder. This is a No. 8 screw. Reason: This
is an arithmetical progression with base at .060 inch diameter for a
number 0 screw. Other numbers increase by . 013.

Figure 6 Table of Tap Drill Sizes for Machine Screws
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Designation External Thread Limits of Size
Major Diameter Pitch Diameterl_
L
~ . -
Y Limits Limits Min
A .
o] _ . , Dia
Y | Thread [ Allow- Toler- | Toler- | meter
Size = \ Symbol | ance | Max Min ance Max Min ance Max?
1{.073) | 64 | NC-2A | 0.0006 | 0.0724 0.0686 | 0.0038 | 0,0623 | 0.0603 | 0.0020 0.0532
2(.086) |56 | NC-2A {0.0006 10.0854 10,0813 | 0.0041 | 0.0738 | 0.0717 0.0021 _0.0'635'
3(.099) |48 | NC-2A | 0.0007 0.0983 [ 0,0938 | 0.0045 | 0.0848 | 0.0825 0.0023 0,0727
4(.112) 40 | NC-2A 0.0008 | 0.1112 } 0.1061 | 0.0051 | 0.0950 | 0.0925 0.0025 10,0805
5(.125) |40 | NC-2A 0\.0008 0.1242 10.1191 | 0,0051 {0.1080 | 0.1054 0.0026 0.‘09‘3‘5'
6(.138) } 32 | NC-2A [0.0008 [ 0.1372 | 0.1312 | 0.0060 | 0.1169 | 0.1141 0.0028 {0.0989
8(.164) |32 | NC-2A | 0.0009 0.1631 [ 0.1571 | 0.0060 | 0.1428 0.1399 { 0.0029 {0.1248
10(.190) 124 | NC-2A ] o0.0010 0.1890 | 0.1818 | 0.0072 | 0.1619 | 0.1586 .0,0033 {0.1379
/4 120 [UNC-24°[0.0011 | 0.2489 | 0.2408 | 0.0081 | 0.2164 | 0.2127 | 0. 0037 0.1876
5/16 18 | UNC~-2A | 0.0012 } 0.3113 | 0.3026 0,0087 | 0.2752 {0.2712 | 0.0040 | 0.2431
3/8 16 | UNC-2A | 0.0013 0.3737 1 0.3643 | 0.0094 | 0.3331 | 0.3287 | 0.0044 0.2970 |
7/16 14 | UNC-2A | 0,0014 | 0.4361 | 0.4258 | 0.0103 0.3897 10.3850 | 0.0047 | 0.3485
1/2 13 | UNC-2A [ 0.0015 | 0.4985 0.4876 0.6109 0.448510.4435 | 0.0050 | 0.4041
9/16 12 | UNC-2A | 0.0016 | 0.5609 | 0.5495 | 0.0114 0.5068 10,5016 | 0.0052 | 0.4587
5/8 11 JUNC-2A [ 0.0016 | 0.6234 | 0.6113 | 0.0121 0.5644 1 0.5589 | 0.0055 [ 0,5119
3/4 10 | UNC-2A [ 0.0018 | 0.7482 | 0.7353 0.0129 | 0.6832 | 0.6773 | 0.0059 0.6255
7/8 9 | UNC-2A [ 0.0019 | 0.8731 | 0.8592 0.0139 0.8009 | 0.7946 | 0.0063 | 0,7368
1 8 | UNC-2A | 0.0020 | 0.9980 0.9830 | 0.0150 | 0.9168 | 0,9100°7] 0.0068 | 0.8446

1Bri‘cish: Effective Diameter.

2The minimum minor diameter may be determined by subtracting 0. 6495p (=3/4H) from

the minimum pitch diameter of the external thread

Figure 7 Table of Threads - Class 2A, Coarse Thread Series,
Symbols UNC-2A and NC-2A

External Threads,
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'Designation’ Internal Thread Limits of Size

5 " Minor Diametér,- Pitch Diameter!

8

F‘ . . v . 3 N :

& Limits Limits: . : Major
n ' , Dia-
:g Thread - Toler - Toler- meter

Size "B | Symbol "Min’ Max _ance Min - Max -~ ance-’ Min
1(.073) 64 | NC-2B 0.0561 0.0623 0.,0062 0.0629 0.0655 0.0026 0.0730

2(.086) 56 .N.C_—ZB 0.0667 0.0737 0.0070 0.0744 0,0772 0.0028 0.0860

3(.099) 48 | NC-2B | 0.0764 0,0845 0.0081 0.0855 0.0885 0.0030 0.0990

4(.112) |40 | NC-2B | 0.0849 0.0939 0.0090 0.0958 0.0991 0.0033 0.,1120

5(.125) 40 NC-ZB, 0.0979 | 0.1062 0.0083 0.1088 0.1121 -1 0,0033 0.1250

6(.1.38) 32 | NC-2B: | 0,1042 0.1140 0.0098 0.1177 0.1214 0.0037 | 0.1380

8(.164) 32 | NC-2B | 0,1302 0.1389 0.0087 0.1437 0,1475 0.0038 |.0.1640

'10(.190) 24 | NC-2B 0.1449‘ 0.1555 0.0106 0.1629 | 0.1672 0.0043 0.1900

1/4 20 |UNC-2B | 0.1959 | 0.2067 | 0.0108 | 0.2175 | 0.2223 | 0.0048 | 0.2500
5/16 |18 |UNC-2B | 0.2524 | 0.2630 | 0.0106 | 0.2764 | 0.2817 | 0.,0053 | 0,3125
3/8 16 |uNC-2B | 0.3073 | 0.3182 | 0.0109 | 0.3344 | 0,3401 | 0.0057 | 0,3750
7/16 |14 |UNC-2B | 0.3602 | 0.3717 | 0.0115 | 0.3911 | 0.3972 | 0.0061 | 0.4375
1/2 13 |UNC-2B | 0.4167 | 0.4284 | 0.0117 | 0.4500 | 0.4565 | 0.0065 | 0.5000
9/16 |12 |UNC-2B |0.4723 | 0.4843 | 0.0120 | 0.5084 | 0.5152 | 0.0068 | 0,5625
5/8 11 |unc-2B | 0.5266 | 0.5391 | 0.0125 | 0.5660 | 0.5732 | 0.0072 | 0.6250
3/4 10 |unc-2B | 0.6417 | 0.6545 | 0.0128 | 0.6850 | 0.6927 | 0,0077 | 0.7500
7/8 9 |unc-28 | 0.7547 | 0.7681 | 0.0134 | 0.8028 | 0.8110 | 0.0082 | 0.8750

1 g |unc-28 | 0.8647 | 0.8797 | 0.0150 | 0.9188 | 0.9276¢ | 0.0088 | 1.0000

l’_B ritish: Effective Diameter.

2The maximum major diameter of the internal thread may be determined by adding,
0.7039p (=11/12 H) to the maximum pitch diameter of the internal thread.

Figure 8 Table of Threads - Class 2B, Coarse Thread Series, Internal Threads,
Symbels UNC -2B and NC-2B
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\ Designation Extern;l Thread Limits of Size
-« Major Diameter Pitch Diameterl
5
: &‘3 Limits Limits |
‘o | _ _ Minor
g | Thread Toler- ‘Toler~ |Diameter
Size H | Symbol , Max’ Min ance Max Min -ance Max?
1(.073) | 64 | NC-3A, | 0,0730 0.0692 0.0038 0.0629 0.0614 | 0,0015 0.,0538
2(.086) | 56 | NC-3A Q.08vv6(‘) 0.0819 0.0041 0.0744 0,0728 0.0016 0.0641
3(.099) | 48 | NC-3A ]0.0990 0.0945 0.0045 0.0855 0,0838 0,0017 0.0734
4(.112) | 40 | NC-3A | 0.1120 0.1069 | 0.005! 0.0958 0.0939 0.0019 | 0.0813
5(.125) | 40 | NC-3A 0~.1250 0.1199 0.0051 0.1088 | .O.vlv'068, 0.0019 0.0943 |
6(.138)» 32 | NC-3A | 0.1380 0.1320 0.0060 0.1177 0.1156 0.0021 0.0997
8(.164) 32 | NC-3A | 0,1640 0.1580 0.0060 0.1437 0.1415 0.0022 0;1257 |
10(.190) | 24 | NC-3A | 0.1900 0.1828 0.0072 | 0.1629 0.1604 0.0025 | 0,.1389
1/4 20 U1\11C—3A 0,2500 0.2419 0.0081 0.2175 0.2147 0.0028 0.1887
5/16 18 JUNC-~3A | 0.3125 0.3038 0.0087 0.2764 0.2734 0,0030 (_).‘2443‘
3/8 16‘ UNC-3A | 0,3750 0.3656 0.0094 | 0.3344 0.3311 0.0033 0.2983
7/16 14 |UNC-3A | 0,4375 0.4272 0,0103 0.3911 0.3876 0.0035 03499'
1/2 13 |UNC-3A 1 0.5000 (}).-4}.891 0.0109 0.4500 0.4463 0.0637 0.4056
9/16 12 |UNC-3A | 0.5625 0.5511 0.0114 0.5084 0.5045 | o. 0039' | 0.4603
5/8 11 . ] UNC-3A | 0.6250 0.6129 0.0121 0.5660 0.5619 0.0041 0.5135
3/4 10 |UNC-3A | 0,7500 0.7371 0.0129 0.6850 0.6806 0.0044 0.6273:
7/8 -9 | UNC-3A | 0.8750 -0.8611 0.0139 | 0.8028 | 0.7981. | 0,0047 0.7387
1 8 |UNC-3A [1.0000 | 0.9850 | 0.0150 | 0,9188 | 0.,9137 | 0.0051 | 0.8466

1 British:; Effective Diameter,

°

2The minimum minor diameter may be determined by subtracting 0.6495p (=3/4H) from

the minimum pitch diameter of the external thread.

Figure 9 Table of Threads - Class 34, Coarse.Thread Series, Extérnal‘ Threads,

10

Symbols UNC-3A and NC-3A
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.Designation

‘Internal Thread Limits of Size
P ‘Minor Diameter Pitch Diameterl

é Limits Limits . Ma:jor:

" ‘ Dia-

_ 'g Thread ‘ Toler- Toler~ meter

Size & | Symbol | 'Min Max ance - Min - Max ance Min?2
1(.013) | 64 | NC-3B | 0.0561 | 0.0623 | 0.0062 ..9;06,29 0.0648 | 0.0019 | 0.0730
2(.086) | 56 | NC-3B | 0.0667 | 0.0737 | 0.0070 | 0,0744 | 0.0765 | 0.0021 0.0860
3(.099) | 48 | NC-3B | 0.0764 | 0.0845 | 0.008L | 0.0855 | 0.0877 | 0.0022 | 0,0990
4(.112) | 40 | NC-3B | 0.0849 | 0.0939 | 0.0890 | 0.0958 | 0.0982 | 0.0024 0.1120
5(.125) | 40 | NC-3B | 0.0979 | 0.1062 | 0.0083 | 0.1088 | 0.1113 | 0.0025 | 0.1250
6(.138) | 32 | NC-3B | 0.1042 0.1140 | 0.0098 | 0.1177 | 0.1204 | 0.0027 | 0.1380
8(.164) | 32 4NCQ3B ‘] 0.1302 | 0.1389 | 0.0087 | 0.1437 | 0.1465 | 0.0028 | 0.1640
10(.190) | 24 | NCc-3B | 0.1449 | 0.1555 | 0.0106 | 0.1629 | 0.1661 | 0,0032 | 0.1900
1/4 20 |unc-38 | 0.1959 | 0.2067 | 0.0108 | 0.2175 | 0.2211 | 0.0036 | 0.2500
5/16 |18 |unc-3B | 0.2524 | 0.2630 | 0.0106 | 0.2764 | 0.2803 | 0.0039 | 0.3125
3/8 16 |UNC-3B [0.3073 | 0.3182 | 0.0109 | 0.3344 | 0.3387 | 0.0043 | 0.3750
7/16 |14 |unc-3|0.3602 | 0.3717 | 0.0115 | 0.3911 | 0.3957 | 0.0046. | 0.4375
1/2 13 |UNC-3B | 0.4167 | 0.4284 | 0.0117 | 0.4500 | 0.4548 | 0,0048 | 0.5000
9/16 |12 |unc-3B |0.4723 | 0.4846 | 0.0120 | 0.5084 | 0.5135 | 0.0051 | 0.5625
5/8 11 |unc-3B | 0.5266 | 0.5391 | 0.0125 | 0.5660 | 0.5714 |} 0,0054 | 0.6250
3/4 10 |UNC-3B | 0.6417 '0.654_5;£ 0.0128 | 0.6850 | 0.6907 | 0.0057 | 0.7500
7/8 9 |unc-3B | 0.7547 | 0.7681 | 0.0134 | 0.8028 | 0.8089 | 0.0061 | 0.8750
1 8 |UNC-3B | 0.8647 | 0.8797 | 0.0150 | 0.9188 0.9254. | 0.0066 | 1.0000

1 British: Effective Diameter.

2The maximum major diameter of the internal thread may be determined by adding
0 7930p (=11/12 H) to the maximum pitch diameter of the internal thread.

Figuré 10 Table of Threads - Class 3B, Coarse Thread Series, Internal Threads,

Symbols UNC -3B and NC-3B
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Designation External Thread Limits of Size
.;c: ‘ Major Diameter Pitch Diametex_'l A
g
:é Limits Limits Mi'nor
° ‘ Dia- -
g Thread | Allow-{ . Toler- Toler- | meter
Size £ | Symbol ~ ance Max Min ance | Max Min ance | Max?
0(.060) | 80 | NF-2A [ 0.0005 |.0.0595 | 0.0563 0.0032 ] 0.0514 | 0.0496 0.0618 0.0442
1(,073) { 72 | NF-2A | 0.0006 | 0,0724 | 0.0689 | 0.0035 0.0634. 0.0615 | 0,0019 | 0.0554
2 (.086) | 64 | NF-2A | 0,0006°}0.0854 | 0.0816 | 0.0038 | 0.0753 0.0733 | 0.0020.] 0.0662
3(.099) | 56 | NF-2A | 0.0007 {0,0983 | 0.0942 | 0.0041 0.0867 §0.0845 | 0,0022 | 0.0764
4(.112) | 48 | NF-2A | 0,0007 | 0.1113 {0.1068 | 0.0045 0.0978 §{ 0,0954 :0.0024 0.0857
5(.125) { 44 | NF-2A | 0.0007 | 0.1243 | 0.1195 | 0.0048 0.1095 | 0.1070 0.0025 0.0964-
6(.138) | 40 | NF-2A [0.0008 | 0.1372 |0.1321 | 0.0051 0.1210 1 0.1184 {0,0026 0.1065
8 (.164) | 36 | NF-2A |{0.0008 |0.1632 | 0.1577 0.0055 ] 0,1452 | 0,1424 | 0,0028 | n.1291
10 (.190) | 32 | NF-2A 0.0009 0.1891 | C.:i831 | 0,0060 | 0.1688 | 0.1658 | 0.0030 0.1508‘
1/4 28 | UNF-2A | 0.0010 [ 0.2490 | 0,2425 | 0,0065 | 0.2258 | 0.2225 0.0033 | 0.2052
5/16 24 | UNF-2A | 0.0011 | 0,3114 | 0,3042 | 0,0072 | 0,2843 | 0.2806 0.0037 | 0.2603
3/8 24 | UNF~2A [ 0.0011 | 0.3739 | 0.3667 | 0.0072 | 0.3468 | 0.3430 0.0038 | 0,3228
7/16 20 | UNF-2A | 0.0013 | 0.4362 § 0.4281 | 0.008) | 0.4037 | 0.3995 0.0042 | 0.3749
1/2 20 | UNF-2A | 0,0013 { 0.4987 _0.49065 j0.0081 0.4662'1 0.4619 | 0.0043 | 0,4374
9/16 18 | UNF-2A | 0,0014 | 0.5611 { 0.5524 | 0.0087 | 0.5250 0.5205 { 0,0045 1 0,4929
5/8 18 :UNF-ZA. 0.0014 1 0.6236 | 0.6149 | 0.0087 { 0.5875 | 0,5828 | 0,0047 | 0.5554
3/4 16 | UNF-2A | 0.0015 } 0.7485 | 0.7391 | 0.0094 0.7079 | 0.7029 { 0.0050 | 0.6718
7/8 14 | UNF-2A | 0.0016 | 0.8734 | 0.8631 | 0,0103 | 0.8270 | 0.8216 | 0.0054 0.7858
1 14 | NF-2A |0.,0017 [ 0.9983 | 0.9880| 0.0103 | 0.9519 0.9463 0.0056 { 0.9107.
1 12 | UNF-2A 0.0018 | 0.9982 | 0.9868 | 0.0114 | 0.9441 0.9382 0.0059 0;89'60
1-1/8 12 | UNF-2A | 0.0018 | 1,1232 | 1.1118 | 0,0L114 | 1.0691 | 1.0631 ,0.0060 1,0210
1-1/4 12 | UNF-2A ] 0,0018 | 1.,2482 | 1,2368 | 0.0114 | 1.1941 l.;8?9 '0,0062 L.l460
1-3/8 12 | UNF-2A 10,0019 [ 1.3731 | 1.3617 ] 0.0114 ] 1.3190] 1.3127 0.0063 | 1.2709
1-1/2 12 | UNF-2A | 0.0019 | 1.4981 | 1.4867 | 0,0114 | 1.4440 | 1.4376 | 0.0064 1.3959
1British: Effective Diameter.
2''he minimum minor diameter may be determined by subtracting 0.6495p (=3/4 H) from
the minimum pitch diameter of the external thread.

Figure 11
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Symbols UNF -2A and NF -2A

fable of Threads - Class 2A, Fine Thread Series, External Threads,




EQ 05-1-3/25

Designation Internal Thread Limits of Size
a Minor Diameter Pitch Dia.meterl
3]
A
h - - .
& Limits Limits Major
) Dia~
v E Thread Toler~ v Toler- meter
Size 5 Symbol Min Max ance Min Max ance Min

0(.060) | 80 | NF-2B | 0.0465 0.0514 0.0049 0.0519 |- 0.0542 0,0023 0.0600

1(.073) | 72| NF-2B | 0.0580 0.0635 0.0055 0.0640 0.0665 0.0025 0.0730

2 (.086) | 64 NF-2B | 0.0691 0.0753 0.0062 0.0759 0.0786 0.,0027 0.0860

3(.099) | 56 | NF-2B | 0,0797 | 0.0865 0.0068 0.0874 0.0902 0.,0028 0.0990

4(,112) | 48 | NF-2B | 0.0894 0.0968 0.0074 0.0985 0.1016 0.0031 0,1120

5(.125) | 44 | NF-2B | 0.1004 0.1079 0.0075 0.1102 | 0,1134 0.0032 0 1250

6(.138) | 40 { NF-2B | 0.1109 0.1186 0.0077 0.1218 0.1252 0.0034 0.1380

8 (.164) ] 36 | NF-2B { 0,1339 0.1416 0.0077 0.1460 0.1496 | 0.0036 0.1640

10 (.190)) 32 | NF-2B | 0.1562 0.1641 0.0079 0.1697 0.1736 '} 0,0039 0.1900

1/4 28 | UNF-2B | 0.2113 0.2190 0.0077 0.2268 0.2311 0.0043 0.2500

5/16: | 24 | UNF-2B | 0.2674 0.2754 0.0080 0.2854 0.2902 0.0048 0.3125

3/8 24 | UNF-2B | 0.3299 0.3372 60,0073 0.3479 0.3528 0.0C49 0.3750

7/16 20 | UNF-2B | 0.3834 0.3916 0.0082 0.4050 0.4104 0.0054 0.4375

1/2 20 | UNF-2B | 0,4459 0.4537 0,0078 0.4675 0.4731 0.0056 0.5000

9/16 | 18 { UNF-2B | 0.5024 0.5106 0.0082 0.5264 0.5323 0.0059 0.5625

5/8 18 | UNF-2B | 0.5649 0.5730 0.0081 0.5889 0.5949 0.0060 0.6250
3/4 16 | UNF-2B | 0.6823 0.6908 0.0085 0.7094 0.7159 0.0065 0.7500
7/8 14 | UNF-2B | 0.7977 0.8068 0.0091 0.8286 0.8356 0.0070 0.8750

1 14 | N¥F-2B | 0.9227 0.9313 0.0088 0.9536 0.9609 0.0073 1,0000

1 12 { UNF-23 | 0.9098 0.9198 0.0100 0.9459 0.9535 0.0076 1.0000
1-1/8 1 UNF-23 | 1.0348 1.0448 0.0100 1,0709 1.0787 0.0078 1,1250
1-1/4 12 { UNF-2B | 1.1598 1.1698 0.0100 1.1959 | 1.2039.| 0.0080 1.2500
1-3/8 | 12 | UNF-2B | 1.2848 1.2948 0.0100 1.3209 1.3291 0.0082 1.3750
1-1/2 12 | UNF-2B | 1.4098 1.4198 0.0100 1.4459 | 1.4542 0.0083 1.5000

lpritish: Effective Diameter.

2The maximum major diameter of the internal thread may be determined by adding
0.7939p (=11/12 H) to the maximum pitch diameter of the internal thread.

Figure 12 Table of Thicads - Class 2B, Fine Thread Series, Internal Thre ;ads,
Symbols UNF -2B and NF -2B
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Designation External Thread Limits of Size .
o Major Diameter Pitch Diameter!
g
é Limits Limits Mi~n0r
" : Dia-
. . J Thread Toler- ) Toler~ | meter
Size —Eq* Symbol Max Min ance "Max Min ‘ance " Max?
J0(.060) | 80 NF-3A 0.0600 0.0568 0.0032 0.0519 0.0500 0.0013 . .,_.O; 0447 .’
1(.073) | 72 | NF-3A 0.0730 | 0.0695 0.0035 0.0640 0.0626 0.0014 | 0.0560.
2(.086) | 64 | NF-3A | 0.0860 -] 0.0822 0.0038 0.0759 0.0744 0.0015. "1.0668,
3(.099) | 56 | NF-3A | 0.0990 0.0949 0.0041 0.0874 0.0858 0.0016 0.0771
4(.112) | 48 | NF-3A | 0.1120 0.1075 0.0045 0.0985 0.0967 0.0018.}.0,0864
5(.125) | 44 | NF-3A | 0.1250 0.1202 I 0,0048 0.1102 0.1083 0.0019 .} .0.0971
6 (.138) | 40 | NF-3A 0.1380 | 0.1329 0.0051 0.1218 0.1198 0.0020 0.1073
8 (.164) | 36 | NF-3A | 0.1640 0.1585 0.0055 0.1460 0.1439 0.0021 0.1299
10 (.190)] 32 | NF-3A | 0.1900 | 0.1840 | 0.0060 | 0.1697 | 0.1674 0.0023 | 0,1517
1/4 28 J UNF-3A | 0.2500 0.2435 0.0065 0.2268 0.2243 0.0025 0.2062
5/16 24  UNF-3A | 0.3125 0.3053" 0.0072 0.2854 0.2827 0.0027 | 0.2614
3/8 24 { UNF-3A | 0,3750 0.3678 0.0072 0.3479 0.3450 0.0029 | 0.3239.
7/16 | 20 |UNF-3A | 0.4375 | 0.4294 | 0,0081 | 0.4050 | 0.4019 | 0.0031 | 0.3762
1/2 20 | UNF-3A | 0.5000 -} 0.4919 0.0081 0.4675 0.4643 0.0032 0.4387
9/16 18 1 UNF-~-3A | 0.5625 0.5538 0.0087 0.5264 0.5230 0.0034 0.4943
5/8 18 | UNF-3A | 0.6250 0.6163 0.0087 0.5889 0.5854 0.0035 0.5568
3/4 16 | UNF-3A | 0.7500 0.7406 0.0094 0.7094 0.7056 0.0038 0.6733
7/8 14 JUNF-3A { 0.8750 0.8647 0.0103 0.8286 0.8245 0.0041 0.7874
1 14 | NF-3A {1.0000 0.9897 0.0103 0.9536 0.9494 0.0042 0,9124
1 12 | UNF-3A | 1.0000 0,9886 0.0114 0.9459 0.9415 0.0044 0.8978
1-1/8 12 |UNF-3A | 1.125G | 1.,1136 0.0114 1.0709 1,0664 0.0045 1.0228
1-1/4 12 | UNF-3A11.2500 1.2386 0.0114 | 1,1959 1.1913° ] 0.0046 1.1478
1-3/8 12 |UNF-3A | 1.3750 1.3636 0.0114 1.3209 1.3162 ‘0‘.0047 1.2728°
1-1/2 12 |UNF-3A | 1.5000 1.4886 0.0114 1.4459 1.4411 0.0048 1.3978

1 British: Effective Diameter.

°The minimum minor diameter may be obtained by subtracting 0. 6495p (=3/4 H) from

the minimum pitch diameter of the external thread.

Figure 13 Table of Threads - Class 3A, Fine Thread Series,
Symbols UNF -3A and NF -3A
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Designation Internal Thread Limits of Size
« Minor Diameter Pitch Diaxxieterl
o g
sl
-
H . » . . . & .
o Limits Limits Major
0y ’ Di
@ ia~
«:g‘ Thread Toler~ a b Toler- metes:
Size & | Symbol Min Max ance Min Max" . ance Min?

0(.060) {80 | NF-3B { 0,0465 0.0514 0.0049 0.0519 0.0536 | 0,0017 0.0600

1(.073) |72 | NF-33B 0.0580 0.0635 0.0055 0.0640 0.0659 0,0019‘ 0.0730

2(.086) |64 | NF-3B 0.0691 0.0753 0.0062 0.0759 0.0779 0.0020  0,0860

3(.099) |56 | NF-3B | 0.0797 | 0,0865 0.9068 00,0874 0.0895 0.0021 0.0990

4 (.112) 48 | N¥-3B | 0,0894 0.0968 0.0074 0.0985 0.1008 0.0023 0.1120

5(.125) 144 | NF-3D 0.1004 0.1079 0.0075 0.1102 0.:126 .0024 0.12_50

6(.1‘38) 401 NF-3B | 0.1109 0.1186 0,0077 0.1218 0.1243 0.0025 0.1380

8 (.164) |36 | NF-3B 0.1339 : 0,1416 06,0077 0.1460 0.1487 -1 0,0027 0.1640

10 (.190}} 32 | NF-3B | 0,1562 0.1641 0.0079 0.1697 0.1726 |-0.0029 0.1900

1/4 28 | UNF-3B| 0,2113 0.2190 0.0077 0.2268 00,2300 0.0032 0.2500

5/16 24 | UNF-3B| 0,2674 0.2754 | 0.0080 0.2854 0.2890 0.0036 0.3125

3/8 24 | UNF-35 1§ 0.3299 0.3372 0,0073 0.3479 0.3516 0.0037 0.3750

7/16 20 | UN¥-3B | 0.3834 0.3916 0.,06082 0.4050 0.4091 0.0041 0.4375

/2 |20 |UNF-32 | 0.4459 | 0.4537 | 0.0078 | 0.4675 | 0.4717 | 0.0042 | 0.5000
9/16 |18 |uNF-38] 0.5024 | 0.5106 | 0.0082 | 0.5264 | 0.5308 | 0.0044 | 0.5625
5/8 18 |UNF-3B| 0.5649 | 0.5730 | 0,008l | 0.5889 | 0.5954 | 0.0045 | 0.6250
3/4 16 | unF-331 0.6823 | 0.6908 | 0.0085 | 0.7094 | 0.7143 | 0.0049 | 0.7500
7/8 14 | UNF-38 | 0.7977 | 0.8068 | 0.0091 | 0.8286 | 0.8339 | 0.0053 | 0.8750
1 14 | NF-3B | 0.9227 | 0.9315 | 0.0088 | 0.9536.] 0.9590 | 0.0054 | 1.0000
1 12 | UNF-3B | 0.9098 | 0.9198 | 0.0100 | 0.9459 | 0.9516 ; 0.0057 | 1.00G9
1-1/8 12 |UNF-3B| 1.0348 | 1.0448 | 1.0100 | 1.0709 | 1.0768 | 0.0059 | 1.1250
1-1/4 12 |UNF-38 | 1.1598 | 1.1698 | 0.0i00 | 1.1959 | 1.2019 | 0.0060 | 1.2500
1-3/8 |12 {unr-38] 1.2848 | 1.2948 | 0.0100 | 1.3209 | 1.3270 | 0.0061 | 1.3750
1-1/2 |12 |UNF-3B| 1.4098 | 1.4198 | 0.0100 | 1.4459 | 1.4522 | 0.0063 | 1.5000

la ritish: Effective Diameter.

2The maximum major diameter of the internal thread may be determined by adding
0.7939p (=11/12 H) to the maximum pitch diameter of the internal thread.

Figure 14 Table of Threads - Class 3B, Fine Thread Series, Internal Threads,
Symbols UNF-3B and NF-3B
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B.& S.G. B.W.G.. U.5.5.G. N.W.G. M.W.G. | s.w.G.
|Birmingham | _ . o ‘British
Brown and |[Wire & Stubs Un;tz:ditjées National ‘Music Wire| Imperial
Sharpe Gauge| Iron Wire Gauge Wire Gauge Gauge | Standard
Gauge & | Wire Gauge
Material Applied To
Sheets: Tubing: ‘Sheets: Wire: Wire: Sheets:
Aluminum Aluminum Steel Steel Piano Wire}] Aluminum
Brass Steel Terneplate Spring Steel Wire:
Copper Brass All Wire
“Wire: Copper (in England)
Gauge Brass Sheet:
Number Copper Spring Steel
000000 .5800 .4688 .4615 .004 464
00000 .5165 .500(1/2) .4375 .4305 .005 - 432
0000 4600 .454 .4063 .3938 .006 .400
000 »4096 425 .3750 .3625 . 007 E #3372
00 «3648 .380 .3438 .3310 .008 .348
C .3249 .340 .3125 .3065 .009 .324
1 .2893 .300 .2813 .2830 .010 .300
2 .2576 .284 .2656 .2625 .0l1 .276
3 .2294 .259 .2500 .2437 .012 252
4 .2043 .238 .2344 .2253 .013 2232
5 .1819 .220 .2188 .2070 .014 212
6 .1620 .203 .2031 .1920 .0L6 192
7 .1443 . .180 .1875 .1770 .018 .176
8 .1285 .165 L1719 .1620 .020 160
9 1144 .148 .1563 .1483 .022 144
10 .1019 .134 .1406 .1330 .024 .128.
11 .0907 .120 L1250 .1205 .026 L1116
12 .0808 .109 .1094 .1055 .029 | .10‘4
13 .0720 .095 .0938 .0915 .031 .092
14 . 0641 .083 .0781 .0800 .033 .080
15 L0571 .072 .0703 .0720 .035 .072
16 .0508 .065 .0625 .0625 .037 .064
17 .0453 .058 .0563 .0540 .039 .056

16

Figure 15 (Sheet 1 of 2) Table of Wire and Sheet Metal Gauges
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M.W.G.

B.& 5.6« B.W.G. U.S.5.G. N.W.G. S.W.G,
Birmingham |__ | _ British
Brown and [Wire & Stubs UnslteddSta:I:es. National Music Wire Imperial
Sharpe Gauge| Iron Wire ALY Wire Gauge Gauge Standard
G Gauge : : . ' %3
auge Wire Gauge
Material Applied To
'Sheets: Tubing: Sheets: Wire: Wire: " Sheets:
Aluminum Aluminum Steel Steel Piano Wire| Aluminum
Brass Steel Terneplate Spring Steel Wire:
Copper Brass : ‘ ‘All Wire
t Wire: Copper (in England)'
Gauge Brass |Sheet:
Number Copper Spring Steel
18 . 0403 . 049 .0500 . 0475 .041 .048
19 .0359 .042 - .0438 .0410 .043 .040
20 .0320 . 035 .0375 .0348 . 045 .036
21 .0285 .032 .0344 .0317 . 047 .032
22 .0253 .028 .0313 .0286 . 049 .028
23 .0226 . 025 .0281 .0258 .051 J024
24 .0201 .022 . 0250 .0230 .055 .022
25 0179 .020 .0219 .0204 .059 .020
.26 .0159 .018 .0188 .0181 .063 L0L8
27 .0142 .016 .0172 .0173 067 .0164
28 L0126 .014 .0156 .0162 .071 .01438
29 0113 .013 L0141 .0150 .075 .0136
30 - .0100 .012 .0125 .0140 .080 ,0124
31 .0089 .010 .0109 .0132 .085 L0116
32 .0080 .009 .0102 .0128 .090 .0108
33 .00671 .008 . 0094 L0118 .095 .0100
34 .0063 . 007 . 0086 .0104 .100 .0092
35 .0056 .005 .0078 . 0095 .106 . 0084
36 .0050 .004 .0070 .0090 .1i2 .0076
37 . 0045 .0066 .0085 .118 .0068
38 .0040 .0063 .0080 124 .0060
39 .0035 .0075 .130 .0052
40 .0031 .0070 .138 .0048

Figure 15 (Sheet 2 of 2) Table of Wire and Sheet Metal Gauges
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Depth Full or Tap
~ {Threads of Major Effective Drill
‘Diam., per Pitch, Thread, Diam., Diam., ' Minor Diam.,
Inches Inch Inch Inch Max. Max. Diam. Inch
1/8 .40 0.02500 0.01600 0.1250 0.1090 0.0930 0.0980
3/16 24 0..04167 0.02670 0.1875 0.1608 0.1341 0.1405
1/4 Zb 0.05000 0.03200 0.2500 0.2180 0.1860 0.1960
5/16 18 0.05556 0. 03555 0.3125 0.2769 0.2414 1/4
3/8 16 0.06250 0. 04000 0.3750 0.3350 0.2950 5/16
7/16 14 0.07143 0.04575 0.4375 0.3918 0.3460 23/64
1/2. 12 0.08333 0.05335 0.5000 0. 4466 0.3933 13/32
9/16 12 0.08333 0.05335 0.5625 0.5091 0.4558 15/32
5/8 11 0.09091 0.05320 0.6250 0.5668 0.5086 17/32
11/16* 11 0.09091 0.05820 0.6875 0.6293 0.5711 37/64
3/4 10 0.10000 0. 06405 0.7500 0.6860 0.6219 41/64
13/16% 10 0.10000 0.06405 0.8125 0.7485 0.6844 45 /64
7/8 9 0.11111 0.07115 0.8750 0.8039 0.7327 3/4
15/6% 9 0.11111 0.07115 $.9375 0. 8664 0.7952 13/16
1 8 0.12500 0.08005 1.0000C 0.9200 0.8399 55/64
1-1/38 ¢ 7 0.1428% 0.09150 L. 1250 1.0335 0.9420 31/32
1-1/4 7 0.1428%6 0.909150 1.2500 1.1585 1.0670 1-3/32
1-3/8% 6 0.16667 0.10670 1.3750 1.2683 1.1-616 1-3/16
1-1/2 6 0.16667 0.10670 1.5000 1.3933 1.2866 1-5/16
1-5/8% 5 0.20000 0.12806 1.6250 1.4969 1.3689 | 1-13/32
1-3/4 5 0.20000 0.12806 1.7500 1.6219 1.4939 1-33/64
#Sizes marked (*} not recommencied for general use by British Standards Institution.
Tap drill diam. = majof diam. - 1.1328 X pitch. (to yﬁeld about 88% full thread form).
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" Figure 16 (Sheet 1 of 3) Table of British Standard Whitworth Threads
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Depth Full or - Tap
, Threads of Maj r | Effective. Drill
Diam., per Pitch, Thread, Diam., Diam., Minor Diam.,
Inches Inch Inph Inch Max. Max. ‘Diam. Inch
1-7/8% 4-1/2 o.zzzéz 0.14228 1.8750_. 1;732# 1.5904 1;5/8
2 4-1/2 0 22222 0.14228 2.0000 | 4.8577 | 1.7154 1-3/4
.2.1/8*'j 4-1/2 0.22222 0.14228 2.1250 | 1.9827 178404‘ "1-7/8
2-1/4 4 0.25060 0.16008 2.2500 | 2.0899 | 1.9298 1-31/32
_2}3/8* 4 0.25000 | 0.16008 | 2.3750 | 2.2149 | 2.0548. 2-3/32
ian/z 4 0.25000 0.16008 2.5000 | 2.3399 | 2.1798 2-7/32
2-5/8% 4 0.25000 0.16008 2.6250 | 2.4649 | 2.3048 2-23/64
2-3/4 3-1/2 0.28571 0.18295 2.7500 | 2.5670 | 2.3841 2-7/16
2-1/8% 3-1/2 0.28571 0.18295 2.8750 zlsézo 215091 2-9/16
3 3-1/2 0.28571 0.18295 3.0000 2.8170»«~2.634L~«~Z-11/16
3-1/8% 3-1/2 0.28571 0.18295 3.1250 | 2.9420 2.7591 2-13/16
3-1/4 3-1/4 0.30769 0.19700 3.2500 | 3.0530 | 2.8560
3-3/8% 3-1/4 0.30769 0.19700 3.3750 | 3.1780 | 2.9810
3-1/2 3-1/4 0.30769 0.19700 3.5000 | 3.3030 | 3.1060
3-5/8% . 3-1/4 0.30769 0.19700 3.6250 | 3.4280 | 3.2310
3-3/4 3 0.33333 0.21345 3.7500 | 3.5366 | 3.3231 .
3-7/8% 3 0.33333 0.21345 3.8750 | 3.6616 | 3.4481
4 3 0.33333 0.21345 4.0000 | 3.7866 3.5731
4-1/8% 3 0.33333 | 0.21345 | 4.1250 | 3.9116 | 3.6981
4-1/4% 2-7/8 0.34783 0.22270 4.2500 4.0273 3.8046
4-3/8% 2-1/8 0.34783 | 0.22270 | 4.3750 ,4.1523' 3.9296
' _

#Sizes marked (*) not recommended for general use by British Standé.r‘ds Instituti‘on.

Tap drill diam. = major diam. - 1.1328 X pitch (to yield about 88% full thread form).

Figure 16 (Sheet 2 of 3) Table of British Standard Whitworth Threads
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Depth Full or '
Threads of Major Effective
Diameter, per Pitch, Thread, Diam., Diam., - Minor
Inch Inch Inch Inch Max . Max. '~ Diam.
4-1/2 2-7/8 0.34783 0.22270 4.5000 4,2773 4.0546
4-5/8% 2-7/8 0.34783 0.22270 4.6250 4.4023 4.1796
4.3/4% 2-3/4 0.36364 0.23285 4.7500 4.5172 4.2843
4-7/8% 2-3/4 0.36364 0.23285 4.8750 4.6422 4.4093
5 2-3/4 0.36364 0.23285 5.0000 4.7672 4.5343
5.1/4% 2-5/8 . 0.38095 0.24395 5.2500 5.0061 4.7621
5-1/2 2-5/8 0.38095 0.24395 5.5000 5.2561 5.0121"
6 2-1/2 0.40000 0.25615 6.0000 5.7439 5.4877

*Sizes marked (*) not recommended for general use by British Standards Institution.,

Tap drill diam. = major diam. - 1.1328 X pitch (to yield about 88% full thread form).

Figure 16 (Sheet 3 of 3) Table of British Standard Withworth Threads

fsrsl?:i Diameter Pitch P;E;};a?ifv Radius Th;::ds |

ation Milli- Milli- Inch
Number{ metres Inches metres Inches Inches Inches ~Approx..

0 6.0 0.2362 1.00 0.0394 0.0236 0.0072 25.4

1 5.3 0.2087 0.90 0.0354 0.0212 0.0064 28.2

2 4.7‘ ’ 0.1850 0.81 0.0319 0.0191 0.0058 | 31.4

3 4.1 0.1614 0.73 0.0287 0.0172 0.0052 34.8

4 3.6 0.1417 0.66 0.0260 0.0156 0.0047 38.5

5 3.2 0.1260 0.59 0.0232 0.0139 0.0042 43.0

6 2.8 0.1102 0.53 0.0209 0.0125 0.0038 47.9

7 2.5 0.0984 0.48 0.0189 0.0113 0.6034 52.9

8 2.2 0.0866 0.43 0.0169 0.0101 0.0031 59.1

9 1.9 0.0748 0.39 0.0154 0.0092 0.0028 65,1

10 1.7 0.0669 0.35 0.0138 0.0083 0.0025 72.6

20
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4

Depth Tap
_ Threads of ; Effective Drill
Diam. ; per Pitch Thread, Major or Pitch Minor Size,
Inches Inch Inch Inch Diam o Diam. v Diam. Inch
3/16 32 0.03125 0.0200 0.1875 0.1675 0.1475 No.25
7/32 28 0.03571 0.0229 0.2188 0.1959 0.1730 No.lé6
1/4 26 0.03846 0.0246 0.2500 0.2254 0.2008 No.5
9/32 26 0.03846 0.0246 0.2812 0.2566 0.2320 B
5/16 22 0.04545 0.0291 0.3125 0.2834 | 0.2543 G’
3/8 20 . 0.05000 0.0320 0.3750 0.3430 0.3110 O
7/16 18 0.05556 0.0356 0.4375 0.4019 0.3663 3/8
1/2 16 0.06250 0.0400 0.5000 0.4600 0.4200 27/64
9/16 16 0.06250 0.0400 0.5625 0.5225 0.4825 1/2
5/8 14 0.07143 0.0457 0.6250 0.5793 0.5336 35/64
11/16 14 0.07143 0.0457 0.6875 0.6418 0.5961 39/64
3/4 12 0.08333 0.0534 0.7500 0.6966 0.6432 21/32
13/16 12 0.08333 0.0534 0.8125 0.7591 . 0.7057 23732
7/8 11 .0.09091 0.0582 0.8750 0.8168 0.7586 25/32
1 10 0.10000 0.0640 1.0000 0.9360 |. 0.8720 57 /64
1-1/8 9 0.11111 0.0711 1.1250 1.0539 0.9828 1
1-1/4 9 0.11111 0.0711 1.2500 1.1789 1.1078 1-1/8
1-3/8 ' 8 0.12500 0.0800 1.3750 1.2950 1.2150 1-15/16
1-1/2 '8 0.12500 0.0800 1.5000 1.4200 11,3400 1-23/64 .
1-5/8 .8 0.12500 0. 0800 1.6250 1.5450 1.4650 1-31/64
1-3/4 % 0.14286 0.0915 1.7500 1.6585 1.5670 | 1-19/32
2 7 0.14286 0.0915 2.0000 1.9085 1.8170 1-27/32
2-1/4 6 0.16667 0.1067 | 2.2500 | 2.1433 | 2.0366 | 2-1/16
S 2-1/2 6 0.16667 0.1067 2.5000 2.3933 2.2866 2-5/16
2-3/4 6 0.16667 0.1067 2.7500 2.6433 2.5366 2-9/16
3 EX 0.20000 0.1281, 3.0000 2.8719 2.7438 2-3/4
- 3.1/4 5 4 0.20000 0.1281 3.2500 3.1219. 2+ 9938
‘ 3.1/2 34;1/2 0.22222 0.1423 3.5000 3.3577 3.2154
3.3/4 4-1/2 0.22222 0.1423 3.7500 3.6077 3.4654
4 4-1/2 | 0.22222 0.1423 4.0000 3.8577 3.7154
4-1/4 : 0.25000 0.1601 4.2500 4.0899 3.9298

Figure 18 Table of British Standard Fine

Threads
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Rockwell(l) Brinell (3) Rockwell(l) Brinell (3)
¢y B 3000 Kg Load . c B 3000 Kg Load . |
-g - 10 mm Ball < S: Fg - 10 mm Ball g 9:
| Ly g | - m— g
3 A 4o 3 hoH 131 % g9 % By
S1 3] Sz Pe|e®]| 7 |82 18] 32 [Fe|e®] 3 |28
ol 28 BES 2| 0 22 |8 ] g8 |EESER| B |47
M. Mo |x -] wa < © o Moo © |2 97”1 w.a ] o
salg g2 [esgl 85 & | 82| |2zg|la|leT |88 85 ¢ |88
(LRGN —_ - >R BHO 0 - W W o~ — e >4 dl B O 197] E-'—-a_
67 ‘ 918 820 717 56 |42 §113.3 417 405 398 194
66 884 796 701 54 141 | 112,7 406 394 387 188
65 852 774 686 53 {40 1112.1 396 385 317 181
_ 64 822 753 671 52 139 | 111.5 386 375 367 176
84 | 63 793 732 656 51 138 }1110.9 376 365 357 170
82 | 62 765 711 642 50 {37 }1110.4 367 356 347 165
8l | 61 740 693 628 48 |36 | 109.7 357 346 337 160
80 } 60 | 717 675 613 47 | 35 | 109.1 348 337 327 155
78 | 59 694 | 657 | 600 46 |34 [108.5 | 339 | 329 | 318 | 150
77 | 58 672 639 584 45 |33 1107.8 330 319 309 147
76 | 57 650 621 574 44 132 1107.1 321 310 301 142 .
74 | 56 {121.3 630 604 561 43 |31 | 106.4 312 302 294 139
73 1 55 1120.8 611 588 548 42 130 | 105.7 304 293 286 136
71 154 1120.2 592 571 536 41 129 1105,0 296 286 279 132
70153 {119.6 573 554 524 283 40 |28 |104.3 288 278 272 1.29
69 | 52 | 119.1 556 538 512 273 39 127 1103.7 281 271 265 126
67 | 51 1118.5 539 523 500 264 38 126 y102.9 274 264 259 123
66 150 [117.9 523 508 438 256 37 125 | 102.2 267 258" 253 120
65 149 |'117.4 508 | 494 476 246 36 124 1 101.5 261 252 247 118
63 148 |[116.8 493 479 464 237 36 23 1100.8 255 246 | 241 115
62 | 47 | 116.2 479 465 453 231 35 122 | 100.2 250 241 -} 235 112
61 146 |115.6 465 452 442 221 34 121 99.5 245 236 230 110
59 | 45 .115.0 452 440 430 215 33120 98.9 240 231 225 | 107
58 144 |114.4 | 440 427 419 208 32 119 98.1 235 226 220 104
57143 1113.8 428 415 1 408 201 32118 97.5 231 222 215 103
Figure 19 (Sheet 1 of 2) Table of Hardness and Tensile Strength Co-ordination
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Rockwell(l) Brinell (3) Rockwell(l) Brinell (3)
C| B v 3000 Kg Load . c B 3000 Kg Load .
i — ' g R S o]
4'% . 10 mm Ball a8 'g . 10 mm Ball EE:
el o 8 M = %D " o| o o] g = -%0 d
alal| e  |AR N R R - I A0 I B -

131 3= |95 |« 2 (83183 3= |9e-| 9] 3 |82

0 [} [ N [OJ)) ) ni. 5] OB BN | Qo )

ol w| wmg & EZ] £ m B ol wl wm H g — | v q —t 9
N M o ¢ " . . ! e Y ¥ ) 1 v . ™ )
Yo O | X ©T vy O 3 ) 0 O VA I} op QO > 0 o
sile| g2 |4E% 5% | 3 |28 | kgl o2 |ER5| F5| |58

~ = e ~ o
BV~ | =~~~ [P HO 0 o ol Ll 23 > A = O o E*gg

32 117]96.9 227 218 210 102 72 129 120 117 62
31 |16 96.2 | 223 | 214 | 206 | 100 70 125 | 116 | 113 | 60
30 | 15 [ 95.5 219 | 210 | 201 99 68 120 | 111 | 108 | 58
301141 94.9 215 206 197 97 66 116 107 ‘_104 56
30113 194.1 211 202 193 95 64 112 104 100 54
‘ 29 112193.4 207 199 190 93 61 108 100 96 52'
29 11 {192.6 203 195 186 91 58 104 95 92 50
29 | 10{91.8 199 191 183 90 55 99 91 87 48
29| 9]91.2 | 196 | 187 | 180 89 51 95 | 86 83 | 46
28 | 8190.3 | 192 | 184 | 177 | 88 47 91 83 | 79 | 44
27| 7{89.7 | 189 | 180 | 174 87 44 88 80 76 | 42
26 6 | 89 186 177 171 85 39 84 76 72 40
26 5188.3 183 174 168 84 35 80 72 68 38
26 4 | 87.5 179 171 165 83 30 76 67 64 36
26 3187 177 169 162 82 24 72 64 60 34
25 | 2|86 173 | 165 | 160 81 20 69 61 57 | .32
25 1 {85,5 171 163 158 80 11 65 57 53 30

0 | 84.5 167 | 1159 | 154 78 0 62 54 50 | 28
83.2 162 153 150 76 (1) Rockwell C values below 20 and B values
i v above 100 are not recommended for
82 157 148 145 14 correlation; however, these values are
; ciont] L
80.5 153 144 140 72 suff1c1<,,>. ly a?curate to indicate the trend
of relationship.
79 149 140 136 70 (2) Vickers values of 167 to 95 inclusive with
30 kg load; 91 to 62 inclusive with 10 kg
77.5 143 134 131 68 Taad
(3) Brinell tungsten carbide ball values 159
T4 L2 139 kT 66 to 86 inclusive obtained with 1500 kg load;
74 135 126 122 64 83 to 54 inclusive with 500 kg load,

Figﬁre 19 (Sheet 2 of 2) Table of Hardness and Tensile Strength Co-ordination
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‘Hole Sizes For all con.'xponfents of the assembly, épofface Sizeé
el * arranggd from left to right in order of decreasing prefe rence. _
Size Drilled Reamed ‘Dia, | Fillet
‘Oversize. | Clearance Close Tsotlae'nrda%rc% ‘Toﬁ]atg:gce' ' Radius
#2 #43 (.089)
#4 #31 (.120) " 3/8
#6 #25 (. 149) | #27 (.144) 7/16 .031.
#8 #16 (. 177) | #18 (.169) | #19 (.166)
%3 /16 #11 (.191) 3/16 . 1875 1 0003, 9/16
#10 #7(.201) | #10(.193) | #12 (.189) | 1900+ §905 | . 1900(=. 0005) '
1/4 5/16 F(.257) 1/4 2500 F+ 3092 | .2500(=, 0005){ 5/8 .
5/16 3/8 O (. 316) 5/16 31251 8902 1.3125(. 0005)] 11/16 | .062
3/8 7/16 V(.377) 3/8 3750 8993 | . 3750(2. 0005)| 13/16
7/16 29/64 7/16 4375+ 880(5) - 4375(%. 0005)| 7/8
1/2 33/64 1/2 .50007- 8993 | .5000(x. 0005)] 1

*®AN23 is the only standard fastener of 3/16 size., Nearest standard size is #10

Figure 20 Table of Standard Bolt Hole Sizes

Temper Code

Material Brinell | Material Brinell
Commercial Hardness|HardnessiCommercialfHardness|Hardnessf o .snnealed condition
Designation Temper | Number | Designation| Temper | Number H Maximum comme rcial
; _ : degree of work
2S(pure aluminum) 0 23 245 RT 116 hardening :
H 44 25S forging O 80 } T Fullyheat-treated
35 o) 28 ‘ W 100 IRT Heat-treated and cold .
H 55 T 90 worked
14Sforging T 125 A51S forging T 90 W Quenched but not
178 - O 45 575 [®) 45 completely agéd. W’
T 100 H 85 temper applies only
- RT 110 658 o) 30 to alloys requiring
24S 0 42 T 95 artificial aging to
T 105 758 T 168 attain T condition
Figure 21 Table of Hardness Values for Aluminum Alloys
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Bolt size Torque (Inch-pounds)
Values shown in Figure 22 (Sheet 2 of 2) are
for dry (lubricant free) cadmium plated steel { No. 10 20-25
bolts and nuts. Stainless steel bolts and nuts 1/4 25-60
must be used with anti-seize compound. Use : 5/16 35-60
column 3, Where torquing must be done
through bolt head, use high value in tables.
Where shear nuts are used, use column 3 NOTE
regardless of bolt type. For joints sealed
with synthetic rubber sheet or gasket mate- A Torque wrench should never be
rial, use the following table:- used to loosen or back off a nut

NOTE

Many special aircraft tools are torque
wrench adapters designed to be used.
with any of a number of standard torque
wrenches. The mechanical value of
these adapters must be considered in
arriving at the correct dial reading to
give the specified torque at the nut or
boltbeing tightened. To determine what
torque wrench dial reading should be to Mo Correcticn
indicate a specified torque value, the

following equation is used.

TORQUE WRENGH ADAPTER

\ i AR

S e =

| & t
f L R
ACTUAL OR SPECIFIED TORQUE % L —— DIAL READING

L + L 1 WHEN SUBSTITUTING VALUES INFORMULA,
USE INCH UNITS THROUGHOUT TO OBTAIN ANSWER IN INCH POUNDS. -
USE FOOT UNITS THROUGHOUT TO GET ANSWER IN FOOT POUNDS.

TORQUE READING CORRECTION FORMULA

If the adaptor is fitted at right angles to the torque wrench the use of the torque
wrench formula is not required, When the adaptor is used in a straight line with
the torque wrench and the torque arm is increased or decreased the use of the
torque wrench conversion formula is mandatory.

Figure 22 (Sheet 1 of 2) (Issue 1) Table of Torque Values, Steel Nuts and Bolts, NF and NC Threads

" Revised 14 Aug 61 ‘ 25
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2) (Issue

Standard Nuts, High- Strength Maximum Allowable High Strength Bolts
Bolts and Screws Nuts, Bolts Tightening Torque ani Screws having
AN3-20 And AN173-186 And Screws 160000 PSI Strength
Series Bolts NAS 333-340 Pamston Shear
Bolts Stud . NAS'144-158 Nuts Nuts
e MS 20004-20024 AN3L0 AN320 Tension .
Serey 3 Tension Nuts Shear Nuts, Sepieg bolts and AN365 A;r;i4 B:iiri??;;ilge};cT;r;illTEOr te
AN310and AN365 | AN3Z0and AN364 [T 0T e Co0™ (90,000 (60% of | for 115000 PSI Bolt Loadi?\g
(40,000 psi in bolt)] (60% of column 2) Shear Type psi in bolt) column 5)
1 2 3 4 5 6 7
8-36 12 - 15 7-9 15 - 18 20 12 150
10-32 20 - 25 12 - 15 25 - 35 40 25 340
1/4-28 50 - 70 30 - 40 70 - 90 100 60 600
5/16-24 100 - 140 ‘60 - 85 140 - 203 225 140 900
3/8-24 160 - 190 95 - 110 190 - 351 390 240 1400
7/16-20 450 - 500 270 - 300 500 - 756 840 500 2050
1/2-20 480 - 690 290 - 410 690 - 990 1,100 660 3100
9/16-18 800 - 1,000 480 - 600 1,000 - 1,440 1,600 960 5800
5/8-18 1,000 - 1,300 660 - 780 1,300 -'2,160 2,400 1,400 9000
3/4-16 2,300 - 2,500 1,300 - 1,500 2,500 - 4,500 5,000 3,000 13000
7/8-14 2,500 - 3,000 1,500 - 1.,800 3,000 - 6,300 7,000 4,200 19000
114 3,700 - 5,500 2,200 - 3,300 5,500 - 9,000 -} 10,000 6,000 32000
1-1/8-12 5,000 - 7,000 3,000 - 4,200 7,000 - 13,500 | 15,000 9,000
1-1/4-12 9,000 - 11,000 5,400 - 6,600 11,000 - 22,500 | 25,000 15,000 |
8-32 12 - 15 7-9 15 - 18 20 12 |
10-24 20 - 25 12 - 15 25 - 35 35 21
1/4-20 40 - 50 25 - 30 50 - 68 75 45 NOTE
5/16-18 80 - 90 #8 - 55 90 - 144 160 100 Zare must be exercised to
3/8-16 160 - 185 95 - 110 185 - 248 275 170 insure that a purely axial
7/16-14 235 - 255 140 - 155 255 - 428 475 280 i‘i;;{;:&:‘iﬁh::mo:v;‘;eoznt;le
1/2-13 400 - 480 240 - 290 480 - 792 880 520 following recessed head
9/16-12 500 - 700 300 - 420 700 - 990 1,100 650 d gio f;?g;wﬂ?;&ppli_
5/8-11 700 ~ 900 420 - 540 900 - 1,350 1,500 900 cation of a non-axial load
3/4-10 1,150 - 1,600 700 - 950 1,600 - 2,250 2,500 ROy [ e e I S,
7/8-9 2,200 - 3,000 1,300 - 1,800 3,000 - 4,140 4,600 2,700
1-8 3,700 - 5,000 2,200 - 3,000 5,000 - 6,840 7,600 4,500
1-1/8-8 5,500 - 6,500 3,300 - 4,000 6,500 - 10,800 12,000 7,200
1-1/4-8 6,500 - 8,000 4,000 - 5,000 8,000 -.14,000 16,000 10, 000
Figure 22 (Sheet 2 of

1) Table of Torque Values - Steel Nuts and Bolts - NF and NC Threads
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NOTE

It is often advantageous to change a torque specification from inch-pounds to foot-
pounds or from inch-pounds to inch-ounces or from inch-ounces to inch-grams.

1f one remembers that this conversion is based on the fact that there are twelve
inches to a foot, then it is evident that one foot~pound equals twelve inch-pounds and
the following formulas may be written:-

Foot-Pounds x 12
Inch-Pounds + 12

Inch-Pounds
Foot-Pounds

i

u

Since there are sixteen ounces to a pound, the formulas for converting inch-pounds
and inch-ounces are :~

Inch-Pounds x 16
Inch-Ounces +— 16

Inch-Ounces
Inch-~-Pounds

Since there are 28.35 grams to an ounce, the formulas for converting inch-ounces
and inch-grams are:- ‘

Inch-Grams
Inch-Ounces

Inch-Ounces x 28.35
Inch-Grams - 28,35

n o

Revised 14 Aug 61
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The coefficients for bend allowance are
computed from the bend allowance empirical
formula, This formula, as the name implies,
‘was developed by experimentation.The neutral
axis was found to lie slightly inside the 1/2T,
therefore, the formula (. 01743R + .0078T)
gives the bend allowance for 1° bend. The
table gives the 1° bend allowances for certain
given radii and thicknesses. These are multi-

plied by the bend angle (in degrees) to arrive

at the total bend allowance.

Values are for 1° bend. Values derived

from formula:
B.A. =(.0078T +.01743R)N .

N = No. of degrees
‘T = Metal thickness
R = Radius of bend

Example: T = .03Z2, R = 1/8, angle = 90°
B.A., =.00243 x 90 =.,2187

= |
o
.
-L_L—z ~ CHANNEL
BEN']’!}@—;l BENT (P 90
s I R
" Nvouo

LINE

O

The mould lines (ML) indicate the point
to which the dimension is given. The length of
the channel will remain unchanged from flat
pattern to finished part. On the other hand,
the material necessary to make the channel
web and the two flanges will not be the sum
of their dimensions in the finished part,as it
might atfirst seem, but rather, this developed
length will be less than that sum, owing to the
short cuts taken around the curved corners.
The procedure for use of the formula is as
follows:

1. Imagine that the length around the cross
section of the channel is divided into sections
according to the letters L, M, N, O, P, and Q.
Length LM = 1 in, - R (radius of bend) - T

(thickness of metal).If R = 3/16 and T = 1/16

(. 064), then
LM=1 in.-(3/16 in.+ 1/16 in.)= 3/4 in.

Lay this length out along the metal as shown
and draw the bend line (BL).

BEND UP 90°
BEND UP 90°

L BIL ’ BlL B[L

w

w
~
N

-1/2 3/ 4l
11/32 21/ 11/32 Q

M N o P

t~

2. Next, for the length MN, called the bend:
allowance, refer to the bend allowance chart
for 1° bend allowance and multiply it by the
number of degrees of bend (90°). The chart
gives .00377 for 3/16R and .064T; when
multiplied by 90, we get .3393 or 11/32
(closest fraction) to the next bend line.

3. The web of the channel has two bends to

be subtracted. Therefore it is 2 in.~ 2 (T+R)
or 2 in., - 1/2 in. = 1-1/2 in. from N to O.'

Repeat the first two operation‘s in reverse
order to complete the pattern. ‘

Therefore, the developed length (sum
LM + MN + NO + OP + PQ) equals 3. 6726.
Referring back, this is less than the sum of
the dimensioned sides in Figure 6B.

Formed angles of open or closed bevels
may be developed in the same manner except
that the distance from the corner mould line
to the bend line is found by the formula:

(T + R)x (the tangent of half the bent-up angle)

X=BENT UP
ANGLE

X
[ A N\
e — M
wou’| X0 NAE
LINE By MOULD QPEN BEVEL

CLOSED BEVEL LINE

Figure 23 (Sheet 1 of 2) Bend Allowance Derivation - Bend Allowance Chart for 1° Angle
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Radius

.Metal Thickness:

of .020 | .023 | ,028 | .031 .038 050 | .063 L0901 | .125
Bend | .022 | .025 | .029 .032 .040 | .051 064 | .081 | .o094 | .129
1/32 | 00072 | 00073 | 00076 | 00079 | 00086 | 00094 | 00104 { 00117 | 00125 | 00154
1/16 | 00126 | 00128 | 00131 | 00135 | 00140 | 00149 | 00159 | 00172 | 00188 | 00209
3/32 | 00180 | 00183 | 00185 | 00188 | 00195 | 00203 | 00213 | 00226 | 00234 | 00263

1/8 | 00235 | 00237 | 00240 | 00243 | 00249 | 00258 | 00268 | 00281 | 00289 | 00317
5/32 | 00290 | 00292 | 00294 | 00297 | 00304 | 00312 | 00322 | 00335 | 00343 | 00372
3/16 | 00344 | 00346 | 00349 | 00352 | 00358 | 00367 | 00377 | 00390 | 00398 | 00426
7/32 | 00398 | 00401 | 00403 | 00406 | 00412 | 00421 | 00431 | 00444 | 00452 | 00481

1/4 | 00454 | 00455 | 00458 -| 00461 | 00457 | 00476 | 00486 | 00500 | 00507 | 00535
9/32 | 00507 'f 00510 | 00512 | 00515 | 00521 | 00530 | 00540 | 00553 | 00561 | 00590
5/16 | 00562 1 00564 | 00567 | 00570 | 00576 | 00584 | 00595 | 00608 | 00616 | 00644
11/32 | 00616 | 00619 | 00620 | 00624 | 00630 | 00639 | 00649 | 00662 | 00670 | 00699

3/8 | 00671 | 00673 | 00675 | 00679 | 00685 | 00693 | 00704 .| 00717 | 00725 | 00753

13/32 | 00725 [ 00728 | 00730 | 00733 | 00739 | 00748 | 00758 | 00771 | 00779 | 00808
7/16 | 00780 | 00782 | 00784 | 00767 | 00794 | 00802 | 00812 | 00826 | 00834 | 00862
15/32 | 00834 | 00836 | 00839 | 00842 | 00848 | 00857 | 00867 | 00853 | 00888 | 00917
1/2 | 00889 | 00891 | 00893 | 00896 | 00903 | 00911 | 00921 | 00935 | 00943 | 00971
17/32 | 00943 | 00945 | 00948 | 00951 | 00957 | 00966 | 00976 | 00989 | 00997 | 01025
9/16 | 00998 | 01000 | 01002 | 01005 | 01012 | 01020 | 01030 | 01044 | 0LO5L | 01080
19/32 | 01051 | 01054 | 01055 | 01058 | 01065 | 01073 | 01083 | 01098 | 01105 | 01133
5/8 | 01107 | 01109 | 0111l | Ol1l4 | 01121 | 01129 | 01139 | 01152 | 01160 | 01189
21/32 | 01161 | 01163 | 01166 | 01170 | 01175 | 01183 | 01193 | 01207 | 01214 | 01245
11/16 | 01216 | 01218 | 01220 | 01223 | 01230 [ 01238 | 01248 | 01261 | 01269 | 01298
23/32 | 01269 | 01272 | 01273 | 01276 | 01283 | 01291 | 01301 | 01316 | 01322 | 01351
3/4 | 01324 | 01327 | 01329 | 01332 | 01338 | 01347 | 01357 | 01370 | 01378 | 01407
25/32 | 01378 | 01381 | 01383 | 01386 | 01392 | 01401 | 01411 | 01425 | 01432 | 01461
13/16 | 01433 | 01436 | 01438 | 01441 | 01447 | 01456 | 01466 | 01479 | 01487 | 01516
27/32 | 01487 | 01490 | 01491 | 01494 | 01501 | 01509 | 01519 | 01534 | 01540 | 01569
7/8 | 01542 | 01545 | 01548 | 01550 | 01556 | 01565 | 01575 | 01588 | 01596 | 01625
29/32 | 01596 | 01600 | 01601 | 01604 | 01610 | 01619 | 01629 | 01643 | 01650 | 01679
15/16 | 01651 | 01654 | 01655 | 01657 | 01665 | 01674 | 01684 | 01697 | 01705 | 01734
31/32 | 01705 | 01708 | 01709 | 01712 | 01718 | 01727 | 01737 | 01752 | 01758 | 01787
1 | 01760 | 01763 | 01765 | 01768 | 01774 | 01783 [ 01793 | 01806 | 01814 | 01834

' Figure 23 (Sheet 2 of 2) Bend Allowance Derivation - Bend Allowance Chart for 1° Angle
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38 248 573 65S 758 148

Base Bare Bare
’ 1And . And -
. pur o ey R e e
-0 |-H12|-H16 Cladal -T3 -0 |-H34] -0 -T4 | -Té Clad -W 10nly Clad -T4 Onlyf
Gauge {Bent |Bent |Bent 0 |Bent Bent|Bent | Bent| Bent|Bent 0 {Bent| _T6 -0 Bent| -T6
: Cold {Cold |Cold Cold|Cold [Cold|Cold|Cold]|, _, |Cold|Bent Cold|Bent

Bent|Cold Bent ‘Bent

cotd |l &-T6l Cold Cold & -T6|Cold

o (1nz. Cold Biant olc Bent

-T4) Hot Hot
*.012 .03 .03 .03 1.03 |.06 |.03}.03 .06 .09 }.121.06 |.061] .06
.014 .VO3 .03 1.03 .03 1}.06 031.03 .06 1.09) .12 .06 }.06] .06
#.016 {.03 .03 ].03 ].03).061.031].03 .06 .09} .121.06).06} .06
.018 .03 |-.03 }.03 §.03 1.06 |.03 | .03 .06 1.09] .12 .06 |.06] .06
*.020 1.03 .03 1.03 {.031}.06 033 .03 .06 .09 .12 ] .06 .06} .06
022 .03 }.03 |.03 03 1.06 |.031} .06 .06 1.09) .121.06 |.06} .06
024 }.03 {.06 |.06 {.06].06 (.03 .06 .06 1.091.12)1.06 1.061 .09
*.025 | .03 .06 1.06 |.06 .06 |.03}.06].03}].03 ].06}).061}.09|.12].061}.06].09
.028 .06 |.06 |.06 |.064{.06 }|.06| .06 .06 V0121 .12 ) .06 .06} .09
*,032 .06 j.06 [.06 |.06 .09 §.06} .06}.031.03 .06} .06¢}f.12).12].06 .06} .12
.036 {.06 {.06 |.06 1.06 .09 .06} .06 .06 }.161.16]1.06 |.09] .12
.040 1 .06 }.06 {.06 ].061¢.09 1.06¢ .06} .061}).06].09).061{.16].19}.06|.09] .16
.048 | .06 |.06 .06 }.06 1 .12 {.06] .09 .091.194}.251.09 .09} .19
%,051 .06 .06 |.06 |.06 .12 {.061.09).06}.06].09{.09.].19].25].09}.09] .19
.056 | .06 }.09 }.09 |.06 .16 }.06 .09 .091.22] .28 §.091}.12] .28
.063 1.06 1.09 }.09 .09 {.16 .06 .09 .09 ].25}).311.12¢{.12} .31
%.064 1.06 }.09 {.09 |.09|.16 |.06].09].061}).09 (.121].09 2251 .31 .12 .12 .31
L071 1.09 .12 .12 §.12 V.22 §.091% .12 .16 1.281.38}.12 .16 .38
%, 072 } .09 ¢.12 }.12 (.12 | .22 .09 .12 J16 1 .28 .38 .12 1.16} .38
.080 ¢ .12 (.12 . 161,12 .25 (.12 .12 .19 1 .31 44 1 .16 | .16 .41

* = standard gauges.

T = thickness (gauge) of material.

‘Figure 24 (Sheet 1l of 2) Table of Minimum Bend Radii for Simple Bends in
Aluminum Alloy Sheet and Plate '
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3s ‘ 248 57S 658 758 14S

Bare Bare |Bare

‘ And And
Bare| And ’ Bal{‘ie Glad |Clad Bgre' Clad lc1aa
-0 |-H12|-mH16| 204 C?f‘ -0 [-H34 -0 |-Ta|-T6 |20 | W (hﬂy~gfi -T4 |only
Gauge |Bent|Bent|[Bent C}gd Vl;ent Bent{Bent {Bent|Bent|Bent _g Bent| -T6 _3 Bent | -T6
Cold|Cold [Cold Cold|Cold [Cold|Cold]| Cold Cold|Bent Cold {Bent
Bent | Gold Bent 1y r6lcora| 2™ la-TéiC01d

. ) v o
Cold |(inc, Cold |gent Cold|g
"T4). . Hot Hot

*.081 .12 J.12}.16 .12 F.25) .12 .12 ) .09} .16 .19 .19 .31 1.44| .16 .16 1 .41

.090 |12 {.12].190.12|.28).121.19 .25 1 .38 .50} .16 .19 | .47

*,091 .12 .12 ).19¢4.12 (.28 .12} .19}.09§) .19 .22 .25}.38}.50}.161] .19 .47

.095 .12} .16 .25 .16 | .31 .12} .19 .28 | .41 1.50).19¢ .19} .47

.100 }.141.16 | .25 .16 } .34 .12 .19 311 .411.561].191.19 .50

#,102 {14 .16 } .25 V.16 { .34 .12| .19 .16 .25} .28 § .31 | .41 }.56).19].19].50

J112 1,16 8.19 .25 1 .19} .41 ) .16} .19 ; 341 .44 1.691.19} .22 ].56

#,125 1.16 ) .19} .251 .19 .44 .16} .22 .16} .25} .28 1.34}.501.754.25].25 .63

132 22 ].47] .16 | .22 .41].50|.81).25].34 .81
. 140 a5 |50 .16 .22 .41).56{.841.25].38 .84

*. 156 .25 | .56 .16).227.22).38|.47|.47].63).94.31].41].94
. 160 .25 | .56 .16 ] .22 471 .69 .94 .31].41].94
.170 .31 ].75) .16 .25 501 .69 h.o3| .31 .41 |h.o3

*.188 134 ].8ad.26i.25].22) .38 .47 ) .56 .75 f.12]| .34 .47 h.16
.190 ~ .34 §.84] .16 .25 561 .75 ho12 | .34 ] .47 |1.16
.212 .38 11. 06 63§ .84 .25 .38 .56 |1.28
224 41 fi.12 69§ .94 [1.34 ] .41 | .56 J1.34
. 250 .47 f1.25 311 50} .63].75 [1.00 {1.50

Ot;% o1 | 5T | 1%/? 2T 2%/2 37 | 4T | 6T

* = standard gauges.

T = thickness (gauge) of material.

Figure 24 (Sheet 2 of 2) Table of Minimum Bend Radii for Simple Bends in
Aluminum Alloy Sheet and Plate
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SAE 1020 L
SAE 1025 SAE 4130 and NE 8630 (1) = Cortrosion Resistant Steel
SAE 1010 SAE 1095 o VR
Gduge ﬁ:;eaéiia An;;i‘;lted Normalized Annealed ‘Annieaalt:*:d' ” 1/2 Hard
Cold Bent Cold | Bent Cold | Bent- Cold Bent - Cold
90° | 180° | 90° | 180° | 90° | 180°| 90° | 180°| 90° | 180°| 90° | 180°
.080 12 .16 1,09 | .19 | .19 | .31
083 .12 .19 .16 .25
.090 .19 .19 .09 | .19 ] .19 4 .31
.093 .19 .38 .09 .16
095 .19 .25 .19 ' L2 2
.100 .22 W12 .y}
.104 12 .25
.109 .19 25 B .44 12 .19
12 .19 .22 N .25 .25 .38
i 19 .12 .25 .19 .25
120
.125 il .25 .50 12 .19 <12 .25 =25 .38
.132 .25 ‘ .19
.134 .19 .38 .25 .38
.140 .25 .19
.156 .25 .38 .31 .63 .16 .25
.160 .28 .31 .19
.170 .31 .34 .19
.188 i .38 .38 .75 .19 .28 .19 .38
L1190 .31 .38 .19
212 .38 .44 .22
224 .38 .47 .22
.250 .38 .50 .50 [1,00 .25 .38 .25 I .50
Cﬁ%géz) 1=1/27| 21 f{2-1/z7|t-1/27] 2T 1T 2T
Notes: 1. The rhinimum bend radii for SAE 4130 are applicable to the follovs}ing steels:-

a

b

. Normalized values shown in the Table - SAE.4135, SAE.4137, NE.8735 and

NE.8740 all in the normalized and tempered condition,

. Annealed values shown in the Table - SAE,4135, SAE,4137, NE.8735 and

NE.8740 all in the annealed condition.

2. T = material thickness.

Figure 25 (Sheet 1 of 2) Table of Minimum Bend Radii for Simple
Bends in Steel Sheet and Plate
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SAE 1020
- 1C10 ,SAE 1025, SAE 4130 and NE 8630 (1) Corrosion Resistant Steel
Annealed Sjéiela(l).zz e
Gauge Bent Cold Normalized Annealed Annealed 1/2 Hard
gzﬁ Bent Cold | Bent Cold | Bent Cold | Bent Cold
90° |1180° | 90° | 180° | 90° | 1800 [ 900 | 180° [ 90° | 180° | 00° | 180°
.010 .03 | .06
.012 .03 .06 .03 | .03 | .03 | .06
.014 .03 .06 .03 .03
.016 .03 | .06 | .06 .03 | .03 | .03 | .06
.018 .03 | .06 | .03 .06 .03 . .03
.020 .03 | .06 | .06 | .09 .03 | L06 | 06 | .09
.022 .06 .06 .03 .06
.024 .03 | .06 | .06 | .06 | .09 .03 .06 4
.025 .06 | 09 | .06 | .09 .03 | .06 | .06 | .09
.028 .06 .06 .03 .06
.030 .03 | .06 .06 | .09
.032 .06 | .09 | .12 .03 .06
.035 06 | .12 | .06 | .12 | .12 | .19
.036 .06 | .12 | .06 ki 06 | a2 f a2 | a9 !
.040 .06 .12 06 | J12 | .12 | .19
.042 06 | L12 | .12 | .19
.045 06 | .12 | .12 | .19
.048 .06 o2 .09 2 .06 .12
.049 .09 | .12
.050 Jd2 1 .19 06 | J12 | J12 ) .19
.056 12 .06 12
.060 .06 | .12
.063 .09 a2 | .19 06 | .1z | .12 | Lo
.065 .09 | .12
.071 .12 .16 .06 .16
.072 2 ] .19 )
.075 .09 | .19
.078 16 | .25

32

Figure 25 (Sheet 2 of 2) Table of Minimum Bend R~dii for Simple
Bends in Steel Sheet and Plate
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AMS 4900 | AMS | AMS AMS 4900 | AMS | AMS
4901 | 4908 4901 | 4908
Gauge 90° 90° 90° Gauge 90° 90° 90°
.016 .06 06 | .12 . 063 .16 .19 . 28
.018 .06 . 06 .12 . 071 .16 .22 .38
.020 .06 .06 .12 . 080 .22 .28 .41
. 025 .06 .09 .12 .090 .25 .34 .47
.028 .06 .09 .16 . 100 .25 .38 . 50
.032 .09 .12 .16 L1112 .28 .41 .56
.036 .09 .12 .16 .125 .34 .44 .63
. 040 .09 .12 .19 . 140 .38 .50 . 66
. 045 .09 .16 .19 . 160 .41 .56 .81
. 050 .12 .16 .22 . 180 .47 .63 .90
. 056 s 12 .19 .25

Figure 26 Table of Minimum Bend Radii for Simple Bends in Titanium Alloy Sheet

QQ-M-44 - QQ-M-54

Condition | Condition | Condition Condition| Condition | Condition
Gauge A H A Gauge A H A

Bent Cold | Bent Cold |} Bent Cold Bent Cold] Bent Cgld Bent Cold
.012 .06 s L2 06 .071 .28 17D .34
.014 .06 .16 .06 . 080 .31 .81 .41
.016 .06 .16 .09 .090 .38 .94 .45
.018 .06 .19 .09 . 095, .38 1.00 .47
.020 .09 .19 12 . 100 .41 1.00 .50
.022 .09 <22 <12 112 .44 1. 12 .56
. 024 .09 + 25 o 12 .125 .50 1.25 .63
.028 .12 .28 .16 .132 .50 1.31 .69
.032 .12 .31 .16 . 140 .56 1.41, .69
. 036 .16 .38 .19 . 160 .63 1.63 -81
. 040 .16 .41 « 22 . 170 .69 1.75 .88
. 048 : K9 .47 .25 .190 .75 1.94 .94
. 056 .22 .56 .28 .212 .88 2.12 1.06
. 063 .25 .63 .31 .224 .88 2.25 1.12

Figure 27 Table of Minimum Bend Radii for Simple Bends in Magnesium Alloy Sheet
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Minimum Bend Radii (Measure at Inside of Bend) - Inches
Qutside Alu?rxnlix:;.i;eilloy All_}ler;:nz:r?jfli (Z‘orrlt/Ilichs'iI‘staé‘xfl’:1 5S‘ceel Corrlj/III{];s;rst:rslS 4$teel
Diameter v (1/6 Hard) (Annealed)
f}f}‘;};e Minimum {Minimum | Minimum |Minimum | Minimum Minimum| Minimum | Minimum

Wall Bend Wall Bend Wall Bend Wall Bend
3/16 0.020 5/8 0.020 5/8
1/4 0.035 5/8 0.035 5/8 0.020 5/8 0.020 3/4
5/16 0.035 5/8 0.035 5/8 0.020 5/8 0,020 3/4

3/8 0.049 3/4 0.049 3/4 0.028 3/4 - 0.028 1
1/2 0.049 1 0.065 1 0.035 1 0.035 S 1-1/4
5/8 0.049 1 0,065 1 0,049 1 0.035 1-1/2

3/4 0.049 | 1 0.083 | 1 0,049 1 0.028 1

1 0.049 1 1 0,083 2 0,065 2 0.028: 1
1-1/4 0.049 1-1/4 0.083 3 0.065 3 0.028 ' 1-1/4
1-1/2 0.049 1-1/2 0.028 1-1/2
1-3/4. 0.049 1-3/4. 0.028 1-3/4

2 0.049 2 0.028 2
2112 0.049 2-1/2 0.035 2-1/2

3 0.049 3 _ 0.035 3
3-1/2 0.049 3-1/2 - 0.035 3-1/2

4 0.064 4 0.035 4

Figure 28 Table of Minimum Bend Radii for Rigid Fluid Tubing

D. DIAMETER

D . A Clearance for Single Flares
Outside Diameter of Tube | Depth Maximum :
inches inches b L
. Outside Diameter of Tube Minimum.
Up to 3/4 . 005 » inches inches
1 to 1-3/4 .020 1/8 to 5/8 1
2to 2-3/4 .030 3/4tol 7/8
3t0 3-3/4 .040 1‘_1/4 to 1_1/2 1
4 and over .060 1-3/4 to 2 1-1/4
Figure 29 Table of Allowable Wrinkles Figure 30 Table of Minimum Sleeve-to-Start-
in Rigid Fluid Tube Bends " Bend Clearances on Rigid Fluid Tubing
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57S-O Aluminum | MIL~T-6845 and :: le"ibﬁ,H“e |
Alloy Tubing |AMS-5566 Stainless| “SSemblies and
, . :655-T6 Aluminum
Steel Tubing 1 .
Outside Hose Thread _ Alloy Tubing
Diameter | Assy. Size of MinimumMaximum{ Minimum|Maximum ‘Minimum | Maximum'
of Tube Size Fittings Torque | Torque | Torque | Torque || Torque.| Torque
inches "|DashNo, inches in./lb. | in./lb. | in./lb. | in./lb. | in./lb, | in./lb,
1/8 -2 5/16-24 20 25 .
3/16 -3 ' f'3‘/8-2’4‘ 25 35 90 140 30 70
1/4 | -4 7/16-20 40 65 135 185 70 120
5/16 -5 1/2~20 60 80 180 230 70 120
3/8 -6 9/16-18 75 125 2?0 345 130 180
1/2 -8 3/4-16 150 250 450 525 . 300 400
5/8 -10 7/8-14 200 350 1650 750 1430 550
3/4 -12 1-1/16-~12 300 500 900 1100 650 800
1 -16 . 1-5/16-12 500 700 1200 1400 900 1100
1-1/4 -20 1-5/8-12 600 900 1500 1800 1200 1450
1-1/2. -24 1-7/8-12 600 900 2000 2300 1550 1850
1-3/4 28 2-1/4-12 700 1000 2600 2900 | 2000 | 2350
2 -32 2-1/2-12 800 1100 3200 3600 2500 2900
NOTE: These values apply regardless of fitting or nut material,

Figure 31 Table of Torque Values for Fittings with Straight Threads inOther than OxygenSystems

Nominal

fitting or nut material,

Minimum Maximum
Pipe Size | Torque Value Torque Value
inches in. /1b. in, /1b.

1/8 40 300
1/4 60 600
3/8 75 700
1/2 100 900
3/4 300 1600
1- 400 2200
1-1/4 500 2500

Note: These values apply regardless of

Tubing Size-inches: | .Torque Value-in. /1b.
5/16 100 - 125
3/8 125 - 150
1/2 -~125 - 150

If a torque wrench cannot be used, the
coupling nut may be tightened 1/2 turn
beyond the point of hand tightness for new
lines or 1/3 turn beyond the point of hand
tightness for used lines, " '

Figure 33 Table of Torque Values for Flared
Tube Fittings in Oxygen Systems

All fittings with tapered (pipe)threads shall
be torqued as follows: ‘
a. Torquetothe minimum value specified,
then continue to tighten until the fitting is
correctly positioned, but do not exceed the-
maximum torque value specified,

Nominal Pipe Size Torque Value
Inches ~in, /1b.
1/8 %50 - 100
1/4° 100 - 200

b.
- further,

If leakage develops, tighten one full turn
but do not exceed the maximum
torque value specified.

* The 1/8 inch tapered thread boss in the
Type A-12 oxygen regulator (for connections

" ¢. If leakage persists, reject the parts,

to A-3 indicafor)arenot to be torqued above
50 inch-pounds. ‘ :

"Figure 32 Table of Torque Values for
Fittings with Tapered (Pipe) Threads
in Other than Oxygen Systems

Figure 34 Table of Torque Values for
Aluminum and Bronze Fittings with
Tapered(Pipe) Threads in OxygenSystems
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Sheet Diameter of Rivet

thickness 1/16 - 3/32 1/8 | 5732 3/16 1/4 5/16 3/8
0.014 44 ' ' g
0.016 107
0,018 121 173
0.020 134 192
0.025 168 240 321
0.032 214 307 411 509
0.036 241 346 463 572 688
0.040 268 384 514 636 764
0.045 302 432 578 716 860
0.051 342 490 655 811 974 1,310
0.064 429 614 822 1,020 1,220 1,640 2,070
0.072 482 691 925 1,140 1,370 1,850 2,330 | 2,780
0.081 543 778 1,040 1,290 1,550 2,080 2,620 3,130
0.091 610 874 1,170 { 1,450 1,740 2,340 2,940 3,510
0.102 683 979 1,310 1,620 1,910 2,620 3,290 3,940
0.128 858 1,230 1,640 2,030 2,410 3,290 4,130 4,940
0.156 1,050 1,500 2,010 2,480 2,980 4,010 5,040 6,030
0.188 1,250 1,800 2,410 2,980 3,580 4,820 6,060 7,240
0.250 1,670 2,400 3,210 3,970 4,770 | 6,420 8,070

Note: This table is based on a stress of 100, 000 psi. For ratios of actual bearing strength
to 100,000 psi for various aluminum alloy sheets, see Figure 37.

Figuré 35 Table of Unit Bearing Strength of Sheets on Rivets

Size of Pins or Bolts

to 100, 000 psi for various aluminum alloy sheets, see Figure 37.

rove \T/v6 [3/32] 178 [ 5/32] 3/16] 1/4 [5/16] 3/8 | 1/2 | 5/8 | 3/4 | 7/8 | 1
Bearing strength of plate

0.028 175} 2631 350

0.035 219| 328] 438| 547] 656

0.049 306§ 459f 612| 766 91911,225

0.058 | 362| 544| 725] 906fi,087|1,450[1,812

0.065 406} 609f 812}1,016(1,219{1,625i2,031

0.072 450{ 675] 900{1,125}1,350{1,800f2,250{2,700

0.083 519| 778 1,038(1,297{1,556(2,075(2,594|3,112

0.095 5941 891)1,1881,484{1,7812,375]2,969|3,563}4,750

0.120 75041,12511,500{1,875(2,250{3,000{3,750{4,500{6,00047,500

3/16 {1,172{1,758{2,344(2,930{3,516{4,688{5,859{7,031}9,375]11,719}14,063(16,406{18,750

1/4 1,563|2,3443,125|3,906(4,688}6,250{7,81319,375L2,500/15,625{18,750|21,875{25,000

Note: This table is based on a stress of 100, 000 psi. For ratios of actual bearing strength
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Figure 36 Table of Unit Bearing Strength of Sheets on Bolts and Pins
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(Minimum guaranteéd properties)

Material Thickness K ultimate K yield: U;Z;r:;t:

Strength
e/D=2.0|e/D=1.5le/D=2. 0le/D=1.5] psi.
| 245-T4 (heat-treated by user) <0.250 | 1.18 | 0.93 | 0.64 | 0.56 | 62000
0.250-0.500 | 1.22 | 0.96 | 0.61 | 0.53 | 64000
.501-1.000 | 1.18 | 0.93 | o0.61 | 0.53 | 62000
245-T42 (heat-treated by user) 1.001-2.000 | 1.14 | 0.90 | 0.61 | 0.53 | 60000
2.001-3.000 | 1.06 | 0.84 | 0.61 | 0.53 | 56000
245-T3 <0.250 | 1.24 | 0.98 | 0.79 | 0.69 | 65000
.250-0.500 | 1.24 | 0.98 | 0.74 | 0.64 | 65000
245-T4 .501-1.000 | 1.20 | 0.95 | 0.70 | 0.62 | 63000
1.001-2.000 | 1.16 | 0.92 | 0.68 | 0.60 | 61000
245-T36 20.500 | 1.33 | 1.05 | 0.96 | 0.84 | 70000
24S-T4 (coiled) <0.250 | 1.18 | 0.93 | 0.64 | 0.56 | 62000
Clad 24S-T4(heat-treated by user) <0.064 | 1.10 | 0.87 | 0.59 | 0.52 | 56000
| .064-0.249 | 1.16 | 0.92 | o0.61 | 0.53 | 59000
.250-0.499 | 1.18 | 0.93 | 0.61 | 0.53 | 62000
.500-1.000 | 1.14 | o0.90 | o.s8 |} 0.50 | 60000
Clad 245-T4/(heat-treated by user)l | 491.2.000 | 1.10 | 0.87 | 0.58 | 0.50 | 58000
2.001-3.000 | 1.03 | 0.81 | 0.58 | 0.50 | 54000
.010-0.063 1.14 0.90 | 0.73 0.64 60000
e B38eTa .064-0.249 | 1.20 | 0.95 | 0.74 | 0.64 | 63000
.250-0.499 | 1.20 | 0.95 | 0.74 | 0.64 | 63000
Clad 245-T4 .500-1.000 | 1.16 | 0.92 | 0.67 | 0.59 | 61000
' 1.001-2.000 1.12 0.89 0.64 0.56 | 59000
.019-0.063 | 1.20 | 0.95 | o0.88 | 0.77 | 63000
Clad 245-T36 .064-0.500 | 1.27 | 1.01 | 0.93 | 0.81 | 67000
) .012-0.063 | 1.10 | 0.87 | 0.59 | 0.52 | 58000
Clad 245-T4 (coiled) 0.064 | 1.16 | 0.92 | 0.61 | 0.53 | 61000
| <0.064 | 1.14 | 0.90 | 0.75 | 0.66 | 60000
Clad 245-Té S0.064 | 1.18 | 0.93 | 0.78 | 0.69 | 62000
, <0.064 1.22 0.96 0.90 0.78 64000
Glad 245-L51 So0.064 | 1.27 | 1.00 | 0.94 | 0.83 | 67000

For e¢/D values between 1.5 and 2. 0 bearing factors
(e=edge distance, D=hole diameter).

may be obtained by linear interpolation

Figure 37 (Sheet 1 of 2) Table of Bearing Factors - Aluminum Alloy Sheet and Plate
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(Minimum guaranteed prqpertiés) : :
Ultimate:
Tensile
; 1 Strength.
e/D-2.0e/D=1. 5]e/D=2. 0]e/D=1.5| psi.

Material : Thickness K ultimate K yield

.88 | 67000
.92 70000

. <0.064 .27 1.00 1.01

Clad 245-T84 v S0.064 1.33 1.05 1.06

<0.064 1.33 1.05 1.04

ulo 455-T80 - S0.064 | 1.35 | 1.06 | 1.09

.91 | 70000
0.95 | 72000

.016-0.039 1.44 1.14 1.06
.040-0.249 1.46 1.16 1.07

.92 | 76000
.94 | 77000

755-T6 {aged) .250-0.500 1.46 1.16 1.07
.501-1.000 1.50 1.19 1.10

.94 77000
.97 79000

1.001-2.000 1.50 1.19 1.10 .97 78000

.016-0.039 1.33 1.05 0.98 .85 70000

.040-0.249 1.37 1.08 1.01 .88 72000

.500-1.000 1.41 1.11 .02 .90 | 74000
1.001-2.000 1.41 1.11 .02 .90 73000

—

—

.64
.69

.56
.60

Hardclad R301-’I‘3 and .020-0.039 1.06
Alclad 14S-T3 ' .040-0.250 1.08

.84
.85

Hardclad R301-T6 and .020-0.039 1.20
Alclad 14S-T6 . .040-0.250 1.22

.94
.96

.90
.91

.78 64000
.80 65000

52S8-H32 (1/4H) .65 .50 .34 . 29. 31000

525-H34 (1/2H) .71 .54 .38 .34 34000

525-H36 (3/4H) .78 .59 .46 .41 37000

525-H38(H) .82 .62 .53 .46 39000

615-T4 .63 .48 .26 .22 30000

oOloj]ojolojojololoclo
Slo|ojo jJojojojololo

(=3 Holl Hol ol R« B No)

615-T6 .88 .67 .56

0
0
0
0
0
0
0
0
0
0
: 0
Clad 75S5-T6 (aged) .250-0.499 1.37 1.08 1.01 0.88 | 72000
0
0
0
0
0
0
0
0
0
0
0
Q

.49 | 42000

For e/D values between 1.5 and 2.0 bearing factors may be obtained by linear interpolation
(e=edge distance, D=hole diameter). :

1. K = Ratio of actual bearing stress to 100, 000 psi.

2. The tables of e/D=1.5 are given here for interest only. Edge
distance should never be less than 2D. Use this table in conjunction
with the Table of Unit Bearing Strength of Sheets on Rivets, and the
Table of Unit Bearing Strengths of Sheets on Bolts and Pins.

3. < = Less than. 2 = Not less than., 5= Not greater than.

Figure 37 (Sheet 2 of 2) Table of Bearing Factors - Aluminum Alloy Sheet and Plate
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Woods at 12 Percent Moisture Content
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