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SOCKET CAP SCREW DATA

1. Nominal Size. Where specifying nominal size in decimals, zeros preceding decimal and in the fourth decimal place
shall be omitted.

2. Body. The term body refers to the unthreaded cylindrical portion of the shank for those screws not threaded
to the head.

3. Head Diameter. Heads may be plain or knurled at the option of the manufacturer unless otherwise specified by
the customer. For knurled screws the maximum head diameter shall be measured across the tops of the knurl and
the minimum head diameter shall be the diameter of the un-knurled portion, or the diameter across the tops of
the knurl for those screws not having an un-knurled portion, just above the radius or chamfer at the bottom
edge of the head.

4. Head Chamfer. The head shall be chamfered. The chamfer E shall be at an angle of 30 - 45 degrees with the plane of
the top of the head. The edge between the top of the head and the chamfer may be slightly rounded.

5. Bearing Surface. The plane of the bearing surface shall be perpendicular to the axis of the screw within a maximum
deviation of 1 degree.

6. Edge of Head. The edge between the bearing surface and the side of the head may be broken (rounded or
chamfered) but the radius or chamfer measured along the bearing surface shall not exceed the values listed for K.
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« Table1 +
Dimensions of Hexagon and Spline Socket Head Cap Screws (1960 Series)
Nominal Sizeor | D A H n J ! g 8
“BasicScrow | Body Diametor | Head Diameter | HeadHeight | “Hegnt| HexSocketSize | ety | toems | R
Diameter Max Min Max Min Max Nin Max Nominal Min Min Max

0 | 0.0600 | 0.0600 | 0.0568 | 0.096 | 0.081 | 0060 | 0057 | 0.054 0050 | 0025] 0.020] 0003
1 0.0730 0.0730 | 0.0695 0.118 0.112 0.073 0.070 0.065 116 0.062 0.031 0.025 0.003
2 0.0860 0.0860 | 0.0822 0.140 0.134 0.086 0,083 0.077 564 0.078 0.038 0.029 0.003
3 | 00930 | 0.0990 | 00949 | 0161 | 0154 | 0099 | 0095 | 0089 | 564 0078 | 0.044| 0034| 0003
4
5
6

01120 | 01120 | 01075 | 0.183 | 0.176 | 0.112 | 0.108 | 0.101 | 332 0094 | 0051 0.038] 0.005

0.1250 | 0.1250 | 0.1202 | 0.205 0.188 | 0425 | 0121 | 0.112 32 0.0 0057 0.043 0.005
0.1380 | 0.1380 | 0.1329 | 0.226 0.218 | 0138 [ 0134 | 0.424 g4 0109 0.064 |  0.047 0.005
g 0.1640 | 0.1640 | 0.1585 | 0.270 0.262 | 0184 | 0159 | 0.148 964 0141 0.077 | 0.056 0.005
10 0.1900 | 0.1900 | 0.1840 | 0.312 0.303 | 0180 | 0485 | 0.7 532 0.1% 0.030 ] 00865 0.005
14 | 02500 | 0.2500 | 0.2435 | 0375 0.365 | 0230 | 0244 | 0.235 316 0.1e8 0.120 ] 0.085 0.008
5M6 | 03125 | 03125 | 0.3053 | 0469 0457 | 0312 [ 0306 | 0.281 114 0.250 0451 0114 0.008
38 103750 | 03750 | 0.3678 | 0.562 0550 | 0375 [ 0368 | 0.337 96 0312 0.182 |  0.143 0.008
TG | 04375 | 04375 | 04284 | 0656 0642 | 0438 | 0430 | 0.384 8 0.375 0213 0.166 0.010
142 | 05000 | 0.5000 | 0.4919 | 0.750 0.735 | 0500 | 0492 | 0450 38 0.375 0245 0.190 0.010
58 | 06250 | 06250 | 0.6163 | 0.938 0921 | 0625 | 0616 | 0.562 12 0.500 0307 0238] 0010
34 | 07500 | 0.7500 | 0.7406 | 1125 1107 | 0750 | 0740 | 0.675 58 0.625 0370 0285 0.010
7/8 | 0.8750 | 0.8750 | 0.8647 | 1.312 1203 | 0875 | 0864 | 0.787 34 0.750 0432] 0333] 0.015
1 1.0000 | 1.0000 | 0.9886 | 1.500 1479 | 1.000 | 0988 | 0.800 34 0.750 0485) 0380 0015

Notes 1 2,15 3 4 21 6




SOCKET CAP SCREW DATA continued
7. Concentricity.

a. The head shall be concentric with the shank within 1 percent of the basic screw diameter, D maximum,
2 % total runout) or 0.006-inch total runout, whichever is greater, when held within one diameter of the
head but beyond the fillet.

b. The socket shall be concentric with the shank within 1-1/2% of the basic screw diameter, D maximum.
(3% total runout) or 0.005 in. whichever is grated for sizes through 1/2 in and 3% (6 % total runout)
for sizes above 1/2 in.

c. Total runout between thread, body and head: Screws shall assemble into a compound hole which is threaded
at one end to the basic thread size (3B minimum), for a length equivalent to 1-1/2 D, counterbored at the other
end to diameter Ae listed in Table 1C, and whose center portion is equal to De. Diameters De and Ae shall be
concentric with the axis of the thread. The length of the center portion shall be equal to the screw length minus
two screw diameters (2D). The starting thread shall be chamfered and the junction between diameters
Ae and De shall be rounded to a value equal to F maximum.

* Table 1A -
Dimensions of Underhead Fillets
. 2 ' . : F R
Nﬂminall F Fillet F'iI:;t i
Screw ~ Extension | Length | Radius

Size [ Wax | W “Max_ | Min
0 0.007 0.003 0.012 0.002
1 0.007 0.003 0.012 0.003
2 0.008 0.004 0.014 0.003
3 0.008 0.004 0.014 0.004
4 0.009 0.005 0.015 0.004
5 0.010 0.006 0.017 0.005
6 0.010 0.006 0.017 0.005
8 0.012 0.007 0.020 0.006
10 0.014 0.009 0.024 0.006
114 0.014 0.009 0.024 0.007
5/16 0.017 0.012 0.029 0.009
3/8 0.020 0.015 0.034 0.012
716 0.023 0.018 0.039 0.014
1/2 0.026 0.020 0.044 0.016
5/8 0.032 0.024 0.054 0.021
3/4 0.039 0.030 0.066 0.025
7/8 0.044 0.034 0.075 0.031
1 0.050 0.040 0.085 0.034




SOCKET CAP SCREW DATA continued

8. Fillet. For all lengths of screws the form of the underhead fillet shall be optional, as depicted in Figure 1, provided it
is a smooth and continuous concave curve fairing into the bearing surface of the head and the screw shank within
the envelope established by the limits for fillet extension, length and juncture radius specified in Table 1A.

9. Length. The length of the screw shall be measured parallel to the axis of the screw from the plane of the bearing
surface under the head to the plane of the flat of the point. The portion of the screw contained within dimension L is
commonly called the shank. The basic length dimension on the product shall be the nominal length expressed as a
two-place decimal.

10. Length Tolerances. The allowable tolerance on length shall be as tabulated below:

Othru| 7/16 | 7/8 thru
Over

Nominal Screw Size 3/8, |thru 3/4,| 11/2, 1112
incl incl incl

Nominal Screw Tolerance on Length

Length
Up to 1 inch., incl, -0.03 | -0.03 [ -0.05 -
Over1into 2 1/2 , incl. -0.04 | -0.06 -0.10 -0.18
Over 2 1/2 to 6, incl. -0.06 | -0.08 -0.14 -0.20
Qver 6 012 | -0.12 -0.20 -0.24

11. Length Tolerances. The allowable tolerance for LEAD POINT captive screws only shall be as tabulated below.

12. Threads. Threads shall be Unified external threads with radius root: Class 3A UNC and UNF Series for
screw size 0 (0.060 in.) through 1 in.: Class 2A UNC and UNF Series for sizes over 1 in. to 1-1/2 in.,
inclusive: and Class 2A UNC Series for sizes larger than 1-1/2 in. Class 3A does not provide a plating allowance.
When plated products are required it is recommended that they are procured from the manufacturer.
(See paragraph 1.8).

0 T/16 78
thru | thru thru Over

3/8, 314, 1112, 1112
incl incl incl

Nominal Screw Size

Nominal Screw

Length

Tolerance on Length

Up to 1 inch., incl. .04 04 06 -
Qver 1into 2 1/2 , incl. 05 07 11 19
Over 2 1/2 to 6, incl. 07 09 A5 21
Over 6 ki A3 21 25




SOCKET CAP SCREW DATA continued

13. Thread Length, LT. The length of thread shall be measured, parallel to the axis of the screw, from the extreme point
to the last complete (full form) thread. The thread length on socket head cap screws shall be as defined by Table 1B
and notes thereto.

14. Griping Gaging Length, LG. The grip gaging length is the distance, measured parallel to the axis of the screw, from the
bearing surface of the head to the first complete (full form) thread under the head (see Table 1B).

15. Body Length, LB. The body length is the length, measured parallel to the axis of the screw, of the unthreaded portion
of the shank (See table 1B).

16. Screw Point Chamfer. The point shall be flat or slightly concave and chamfered. The plane of the point shall be
approximately normal to the axis of the screw. The chamfer shall extend slightly below the root of the thread and
the edge between the flat and chamfer may be slightly rounded. The included angle of the point should be
approximately 90 degrees. Chamfering of screw sizes up to and including size 8 (0.164 in.) shall be optional.

17. Material. Steel, corrosion resistant. Cap screws shall be fabricated from austenitic corrosion resistant steel of
types 18-8, AISI 384, or equivalent types, and shall have a minimum tensile strength of 80,000 psi for sizes up to
and including 5/8 in and 70,000 psi for sizes larger than 5/8 in.

18. Surface Roughness. For alloy steel screws of up to and including 5/8 in., and nominal lengths equal to or less
than 8 times the basic screw diameter, the surface roughness of the screws before plating shall not exceed 63
microinches (arithmetical average) on the fillet and head bearing surfaces, nor exceed 32 microinches
(arithmetical average) on the threads.

For larger sizes, longer lengths, and corrosion resistant steel screws, the surface roughness of the screws prior to plating
shall not exceed 125 micro-inches (arithmetical average) on the body (see Note 2), fillet (see Note 8) and head bearing
surfaces.

Normally, it shall be sufficient to ascertain that these surfaces on screws have the equivalent of a smooth machined
finish by visual comparison with know surface standards. However, where it is practical and deemed necessary to
measure these surfaces with commercially available equipment, roughness measurements shall be taken axially on the
body and fillet surfaces, and circumferentially on the bearing surface.

19. Drawings. On socket screw drawings when the distance from the bearing surface of the head to the threading is
dimensioned, regardless of the type of thread representation, the dimension should be noted to indicate whether
Body Length or Grip Length is required.

20. See Table 7 for spline socket dimensions, and Appendix 1 for gaging of spline sockets.

21. See Table 6 for hexagon socket dimensions, and Appendix 1 for gaging of hexagon sockets.




SOCKET CAP SCREW DATA continued

22. Designation. Hexagon and Spline Socket Head Cap Screws shall be designated by the following data in the
sequence shown: Nominal size (number, fractional or decimal equivalent); threads per inch; length
(fractional or decimal equivalent); product name; material; and protective coating if required.

See examples below: 6-32 x 3/4 Hexagon Socket Head Cap Screw, Alloy Steel .138 - 32 x .75 Spline Socket Head
Cap Screws, Alloy Steel, Cadmium Plated.

FOR REFERENCE ONLY: SOCKET CAP SCREWS

(CONTINUED)

Table 1B Body and Grip Lengths for Socket Head Cap Screws (1960 Series)

o | 1 2 H3inety 4 = WL A L T TR
S EC B R S L L L T o[t |[L[ts
a4 25 A8
7 25 19 25 A7 25 R 25 A5
1 S0 44 25 A7 25 i 25 A5 i A2 25 A2
1104 I5 E9 62 55 fid 54 A2 A 25 A2 25 A2 A0 4 ] 22 - A7
112 BB E] ] 78 ] a7 a5 B2 ] B2 50 3 38 22 38 A7
1304 1.12 1.04 112 1.02 T8 B2 5 B2 1.00 B4 BE a2 B8 BT
2 1.38 1.27 1.25 1.12 125 112 1.00 B4 BB T2 B8 6T
2104 1.25 1.12 1.25 112 1.50 1.34 1.38 1.22 1.28 147
2112 175] 1682 50| 134 138| 122] 38| 147
2304 e 2.00 1.64 1.68 1.72 1.68 1.67
3 186 | 17r|  1B8|  1ET
314 238 x| 13 217
3R s .t 2.38 217
334 288 267
4 284 267
- 114 516 38 TR THEIER R
ﬂ Lg lg | l¢ [lp | Llg | B |Llg | lg]| Lg Ll
1112 50 23
134 S50 25 B2 35 50 19
2 1.00 75 :¥] 35 50 19 ] 7
Fal 1.00 15 1.12 £5 1.00 £ B2 27 15 36
212 1.50 128 112 B5 1.00 £2 112 a7 5 36 5 4
23 1.50 1251 162 1.25 150 1.19 112 il 15 36 158 30
i 200 175 182 135) 180|199 1E2] 127 150 1.12 T5 a0 180 50
3w | 200 18| 22| 185 200 1e9| 162 127] 1s0| a2 1| v 100 [ 1w A4
3 250 &) 212 1.85 2.00 1.69 212 1.7 1.50 1.12 1.50 1.04 1.00 20 1.00 A4 1.00 38
334 250 2.25 262 235 250 219 2.12 1Li7 225 1.86 1.50 1.04 1.00 S0 1.00 44 1.00 38
4 30| 275 262| =23s| 2s0| 219| 2ze2| 2| 22s| 88| 2zs| 180| 200 180 100 44 100 38
41 300 2.75 312 285 3.00 269 262 2287 2.25 1.86 235 1.80 200 1.50 200 1.44 1.00 36
412 350 325 3.12 285 3.00 268 342 237 3.00 262 235 1.80 200 1.50 200 1.44 200 1.38
43 3.50 325 A6 335 350 319 3.12 277 3.00 262 300 254 200 1.50 200 1.44 200 1.38
5 4.04 375 362 335 350 3.19 162 i 3.00 262 300 25 3.00 250 200 1.44 200 1.38
5 114 412 385 4.00 369 362 337 375 3.36 3.00 254 300 2.50 300 244 2.00 1.38
512 4.12 385 4.00 369 4.12 i a7s 336 375 330 .00 250 300 244 300 2,38
534 4,62 435 4,50 419 4.12 377 3,75 3.36 75 330 300 2.50 3.00 244 300 238
[ 4.62 4.35 4.50 4.18 482 427 450 412 3.75 3.30 4,00 3.50 3.00 2.44 300 2.38
6 14 512 | 485] 500| 469 462 437 450| 412 450| 404 400| 350 400] 344) 300l 238
612 - 5.00 4.69 512 477 4,50 4,12 450 44 4,00 350 400 44 4.00 338
(et 5.50 519 5.12 477 5.25 4 BB 4.50 4.04 4.00 3.50 4,00 344 4,00 3.38
7 550| 519 582 527 525| 486 525 480 500) 450 4000 44| 400|338
714 6.00 5.69 5.62 5.27 5.25 4,66 525 480 500 4.50 500 .44 4.00 338
T2 .00 69| 612 577 .00 562 5.25 4,80 5.00 4.50 5.00 4,44 5.00 4,38
734 e 5.12 577 600 562 6.00 5.54 5.00 4.50 5.00 444 5.00 438
B £.62 6.27 6.0 562 .00 5.54 60D 5.50 5.00 4.44 5.00 438
B 12 7.12 6.77 7.00 B.62 6.75 6.30 .00 5.50 600 544 B.0D 538
] 7.62 7.27 .00 B2 6,75 £.30 7.00 6.50 B.00 544 6.00 538
9152 o B.OD 162 7.75 7.30 7.00 5.50 T.00 644 T.00 638
10 B.OD T.62 7.75 7.30 B.OD 7.50 7.00 .44 7.00 638
" . 9.25 B.80 9.00 §.50 B0 744 B.OD 7.38
12 10.25 8801 10,00 9.50 9.00 B4 0,00 B.3E
13 100 1050 [ 10.00 S44| 1000 938
14 1200 11501 11.00] 1044 11.00] 1038
15 1300 | 1250 12000 1144 12000 11.38
16 1300] 1244 1300 1236
17 1400 1344 14.00] 1338
18 1500 1444 1500 1438
18 coo| 1600 1538
20 17.00] 1638




SOCKET CAP SCREW DATA continued

1. Thetabulate LG values are maximum and
represent the minimum design grip length of
the screw. They shall be measured from the
bearing surface of the head to the face of a
GO thread ring gage, having the thread
countersink and /or counterbore removed,
which has been assembled by hand as far as
the thread will permit. The tabulated LB values are
minimum and represent the minimum body
length of the screw. They are equal to LG
minus 5 times the pitch of the UNRC thread
for the respective screw size.

2. Screws having nominal lengths falling between
those for which LG and LB values are tabulated
in Table 1B shall have Lg and LG dimensions
conforming with those of the next shorter
tabulated nominal length for the respective screw
size. For example: fora 1/4 in. size screw, 1 7/8
inch long, LG=0.50 inch and LB =0.25 inch.

3. Forscrews of nominal length above the heavy line
in Table 1B the complete (full form) threads
measured with a thread ring gage, having the
thread chamfer and/or counterbore removed,
shall extend to within two pitches (threads) of
the head for sizes 0 (0.060 in.) through 5/8 inches
inclusive; and shall extend as close to the head as
is practical for sizes larger than 5/8 inches.

Screws over 1 inch in diameter and of lengths shorter
than the minimum thread length LT plus 5 times the
pitch of the UNRC thread for the respective screw size
shall have complete (full form) threads extending as
close to the head as is practicable. See Note 4 for LT
values.

4. Forscrews of nominal lengths longer than those
for which LG and LB values are tabulated in
Table 1B and for screws over 1 inch in diameter,
the maximum grip gaging length LG and the
minimum body length LB of the screws shall be
determined as follows:

N

MW Components

Where:

For screws of nominal lengths longer than those

for which LG and LB values are tabulated in

Table 1B and for screws over 1 inch in diameter,

the maximum grip gaging length LG and the

minimum body length LB of the screws shall be
determined as follows:

Lg =L-Lt
LB =L-L'rr

L = Nominal Length

Lt = Minimum thread length tabulated below
L1T = Maximum total thread length tabulated below

L
Lg Ly
=—Lg Lyy—™
e Ly L Ly Lt
Nominal Size or | _.  Total Nominal Size or Total
‘BasicScrew | Thead | gy §  Basicscrew | MO | pg
~ Diametor | Leng™ | tangth | Diameter | LeNGth | Length
; o) Min_ | sex Min | wax |
0 0.0600 0.50 0.62 718 0.8750 225 3.69
1 00730 | 062 | 077 | 1 10000 | 250 | 412
2 0.0860 0.62 0.80 11/8 1.1250 2.81 4.65
3 00990 | 062 | 083 | 114 12500 | 312 | 509
401120 | 075 | 099 | 13B 13750 | 344 | 565
5 0.1250 0.75 1.00 112 1.5000 3.75 6.08
§ 01380 | 075 | 105 | 134 17500 | 438 | 7.13
8 01640 | 088 | 119 | 2 20000 | 500 | &1
10 01900 | 088 | 127 214 22500 | 562 | 899
14 02500 | 100 | 150 | 2122 25000 | 625 | 10.00
516 0.3125 112 1.7 2314 2.7500 6.88 10.87
318 0.3750 1.25 1.94 3 3.0000 7.50 11.75
116 0.4375 1.38 217 314 3.2500 8.12 12,63
112 0.5000 1.50 2.38 312 3.5000 8.75 13.50
5/8 0.6250 1.76 2.82 334 3.7500 9.38 14.37
34 0.7500 2.00 3.25 4 4.0000 10.00 15.25

All drawings and designs herein have been reviewed and
have been determined to meet the requisite specifications
contained herein.

To learn more visit MWComponents.com or contact us at 704.280.8875 | sales@mwcomponents.com

Copyright MW Components.



