Alloy &
Stainless

Socket Cap Screws

SockeTr Heap Cap Screws

ASME B18.3-2003

A H c J F T G K
Basic Top Hex Fillet Juncture Key Wall Bottom
Screw | Body Diameter Head Diameter Head Height Chamfer | Socket Diameter at Engage- | Thick- | Chamfer
Diam. or Radius |  Size Bearing Surface ment ness | or Radius
Max Min Max Min Max Min Max Nom Max Min Min Min Max
4] 0.0600 | 0.0568 0.096 G.091 0.080 0.057 0.004 0.050 0.074 4.062 0.025 0.020 0.007
1 0.0730 | (L0BYS 0.118 3112 0.073 0.070 0.005 1116 (.087 0.075 0.031 0.025 0.007
2 .0880 | 00822 | 0.140 0.134 0.086 (.083 0.008 5/64 0.102 0.090 G038 0.629 0.007
3 (.0980 | 0.09489 0.161 0.154 0.089 0.095 0.008 5/64 0.115 0.102 0.044 0.034 0.007
4 0.1120 { 0.1075 0.183 0.176 0112 0.108 0.009 332 0.130 0117 0.051 (.038 6.008
5 G.1250 § 0.1202 0.205 0.198 0.125 0121 0.012 3/32 0.145 0132 0.057 0.043 (.008
9 0.1380 | 0.1329 0.226 0.218 0.138 0.134 0.013 7/64 0.158 0144 0.064 0.047 0.008
a8 0.1640 | 0.1585 0.270 0.262 (.164 (.15% 0.014 9/64 (.188 0172 0.077 0.058 0.008
10 0.1900 | 0.1840 0.312 0.303 .190 0185 18 Bf32 0.218 0.202 2.080 0.065 0.008
1/4 0.2500 1 0.2435 0.375 (1.365 (0.250 0.244 {2.025 316 0.278 0.281 0.120 0.095 o010
5/16 0.3125 | 0.3053 0.468 0.457 0312 0.306 0.033 1/4 0.347 0.329 0.151 0119 0.010
3/8 0.3750 | 0.3678 0.582 0.550 0.375 0.368 0.040 5/16 0.415 0.397 0.182 0.143 0.010
716 0.4375 | 0.4294 0.656 0.642 0.438 0.430 0.047 38 0.484 0.465 0.213 0.168 0.015
12 0.5000 | 0.4919 0.750 0.735 0.500 0.492 0.055 s 0.552 0.531 0.245 0.190 0.015
5/8 0.6250 | 0.6163 .938 0.921 0.625 0.616 0.070 1/2 0.689 (.664 0.307 0.238 0.015
34 0.7500 | 0.7406 1125 1.107 0.750 0.740 0.085 5/8 (.828 0.800 0.370 0.285 .015
718 0.8750 | 0.8647 1.312 1.293 {.875 (0.854 0,100 34 0.963 0.032 0.432 0.333 0.020
1 1.0000 | 0.95886 1.500 1.479 1.000 (.888 0.114 3/4 1.100 1.068 0.495 0.380 0.020
11/4 1.2500 | 1.2336 1.875 1.852 1.250 1.236 (.144 78 1.370 1.333 3.620 0.475 0.020
112 1.5000 | 14818 2.250 2.224 1.500 1.485 0.176 1 1.640 1.601 0.745 0.570 0.020
Nominal Screw Length
Nominal Serew Size Up o 1in., Inch 2(?:,Zri:\.i,nllntcc[. Over 2-;:;}0 6in, Over G in.

Tolerance on Length 0 thru 3/8, Incl, -0.03 -0.04 -0.06 0.12

7186 thru 3/4, Incl. -0.03 -0.06 -0.08 012

7/8 thru 1-1/2, Incl. -0.05 -0.10 -0.14 -0.20
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Stainless
Steel

Sockets

Socket Cap Screws

MecHanical PROPERTIES OF STAINLESS STEEL Socker Car Screws Blue Devil®
Tensile Strength {Ibs., min.} Yield Strength (Ibs., min.) Body Section Tightening Torqgue (In-Lbs.)
Nominal Size
al s UNRC UNRF UNRC UNRF s&j:;t-‘{:‘:,g:ffm UNRC UNRF
0 - 145 - 72 130 - 1.4
1 - 220 - m 190 - 24
2 295 - 185 - 250 38 -
4 480 - 240 - 350 6.0 -
[ 725 - 383 - 75 15.0 -
8 1,120 - 560 . £70 28.0 -
10 1,400 1,800 701 800 950 40,0 46.0
144 2,550 2,910 1,273 1,455 2,200 95.0 100.0
516 4,200 4,645 2,100 2,320 3,450 170.0 188.0
8 6,100 7,025 3,100 3,510 4,970 301.0 341.0
12 11,350 - 5,675 - 8,840 750.0
Description An externally threadsd fastener with unified threads, a cyl{nﬁrical head with a T_Ia_t chamfered fop surface, knurled cytindrical sides
and hexagonal recess. it is made from austenitic staintess steel.
Applications/ Although stainless socket cap screws have significantly less tensile and yield strength than alloy sockets, they have supetior
Advantages resistance to corresion. They retain their mechanical and performance capabilities at higher than ambient femperatures.
Material Gap screws shall be made from ane of the following stainkess alloys: 302, 303, 304, 305, 384, XM1 or XM7.

Heat Treatmeni

The austenitic alloys develop their strength through work hardening during the fastener manufacturing process, as sesn from the
hardngss properties below. The only heat treatment normatly available on austenitic stainless alloys is annealing, which is done at
approximately 1500°F to a dead soft condition and is not Rormally thermally reversible.

Hardness

Rockwell B0 minimom

Cap screws of 2 length 30

or greater, where D equals the noming! digmeter of the screw, are subject 1o tensife strength, vield strength, eforgation and reduction of area testing.

Tensile Strength

80,000 psi. minimyem

Yield Strength

306,000 psi. minimum

Elongation

10% minirmum (applies to machined specimens of length at least 40 where D equals the nominal diameter of the screw)

Reduction of Area

30% minirum (appligs to machined specimens}

Blue Devil® is a registered trademark of the Safety Socket Screw Corporation.
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Length Socket Cap Screws Sockets

Specifications

| —
v
e
r B
N arding the Thread Length of Sock Screws
+The basic thread lengths (L) listed directly below the nominal sizes in the table on the previous page
represents the nominal length up to which all screws of that diameter shall be fully threaded.
*To determine the threaded portion of the screws with a nominal {ength greater than L, subtract the
minimum design grip length (L,) from the nominal length {L).
sFor screws over 1 in. in diameter and of nominal lengths longer than L, the maximum grip gaging
length (L) and the minimum body length (L) of the screws shall be determined as follows:
Lg=L-L;
Ly = L- LTT
Where: L = Nominal length
L = Minimum thread length tabulated beiow
L = Maximum total thread length tabulated below
Nominal Size Min Thread Length (L.} Max Total Thread Length (L;;)
1-1/4 312 5.09
1-1/2 3.75 6.08
= Y
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Button Head
Socket Cap Screws

Sockeis

Socker Burton Heap Cap Screws - ALLoY STEEL ASME 518.3-2003,

Blueg Devil
A H S d T F i
- Tensile 3':3:3 Seating Torques
Nominal Head . Head | Hex Key Fillet Max Test | orength in?fibs.q
Size Diameter Head Height | Side { Socket | Engage- | Transition | Standard] Load of Body
Height { Size ment Diameter Length
Max | Min | Max { Min | Ref | Nom Min | Max | Min | Nom Lb. |Lbs., Min. | SO8rse [ Fine
Thread | Thread
4 0213102011 0059100511 0015 118 0.035 0.132 | 0.122 0.50 840 950 7.0 8.
4] 0262102601 0.073]0.063] 0015 5/64 0.044 0.158 { 0.148 0.63 1,260 1,400 13. 15.
a8 03121 0,298 { 0.087 | 0.077{ 0.015 3/32 0.052 0.194 { 0.184 0.75 1,940 2,000 25. 26.
10 $0.361 1 G347 1 0101 { 0091 ] 0.020 1/8 0.070 0220 | ¢.210 1.00 2,444 2,700 45, 48.
1/4 0437 0419 ] 0132 { 0122 | G.031 5/32 0.687 0.290 { 0.280 1.00 4,430 4700 95. 110,
5116 0.547{ 0.527 | 0166 | 0.152 ] 0.031 316 0105 0.353 1 0.343 1.00 7,300 7,300 180. 210.
3/8 0656106361 0189 ] 0185 0.031 7i3e 0122 0.415 ] 0.405 1.25 10,800 10,600 300, 300,
1/2 0.875] 0.851 { 0.265 | 0.245] 0.046 5/16 0.175 0.560 | 0.540 2.00 19,800 18,800 900, 960.
5/8 10001 0870 {1 0331 { 0.311{ 0.062 38 0.210 0.685 | 0.665 2.00 31,500 29,400 1.700. 1,9G0.

Nominal Screw Length
Nominal Screw Size

Up to 1 in., inclusive Over 1in. to 2-1/2 in., Inclusive

Tolerance on Length

i
i

0 thru 3/8, Inclusive

-0.03

-0.04

1/2 and 5/8, Inclusive

-0.03

-0.06

Description Has a similar thread design as a socket cap screw. The dome-shaped head is wider and has a lower profile than a socket cap screw.
Applications/ Used when a witler bearing surface or a smoather, more finished appearance is desired. Button head cap screws do not atford the
Advant strength of socket head cap screws and are designed for light fastening applications. They are not recommendsd for critical, high-
vantages strength applications.
. Screws shall be made from an alloy steel which conforms to the following cherical composition requirements (per product analysis)
Material - Garbon: 0.28 10 0.50%, Phosphorus: 0.045% maximum; Suffur: 0.035% maximum. Alse, ong or more of the following elements shall

be present in sufficient quantity to meet the performance requirements listed below: chiromium, nicke!, molybdenum or varadium,

Heat Treatment

Screws shall be heai treated by oit guenching from above the transfermation temperature and then tempered at a femperature not
tower than 650°F,

Hardness

Rockwell C38 - 44

Tensile Strength

180,000 psi. minimum (material only}

Yield Strength

160,000 pst. minimum {material only)

Elongation

8% minimum {applies to machined specimens of length at least 4D where D equals the nominal diameter of the screw}

Reduction of Area

35% minimum {applies to machined specimens}

Finish

Screws are supplied with a thermal black finish,

Blue Devil® is a registered trademark of the Safety Socket Screw Sorporation.
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Body & Grip |

Lengths

Flat Head
Socket Cap Screws

Sockets

For screws of nominal lengths longer than those for which Len and Len values tabulated in this table and for
screws over 1 inch in diameter, the maximum Qrip gaging Jength Len and the minimum body length Lex of the
screws shall be determined as follows:

L =L -Lr
Les=L-LiT
where L = nominal length, L1 = minimum thread fength, and L7 = maximum total thread length.
Booy ano Grip LEnGTHS oF FLAT HeEap SockeT Cap Screws ASME 818.3-2003
Nominal Size 4 5 11 8 10 1/4
LT MIN. 750 750 750 875 875 1.000
LTT MAX 0.99 1.00 1,05 1.19 1.27 1.50
N;’:g::' Lan LaH LaH LEH LaH Lex LGH L&A LaH Lan LaH LaH
i.25 050 0.38 0.56 0.38 0.50 0.34 0.38 0.22
1.50 0.50 0.38 0.50 .38 0.50 0.34 0.38 0.22 0.62 0.42
1.75 1.00 0.88 1.00 0.88 1.00 0.84 0.88 0.72 0.62 0.42 0.76 0.50
2.00 1.00 0.88 1.00 0.88 1.00 0.84 0.88 0.72 1.12 0.92 6.75 0.50
2.50 1.50 1.34 1.38 1.22 1.62 .42 1.25 1.00
3.00 1.88 172 2.12 1.92 1.75 .50
3.50 262 2.42 2.28 2.00
Nominal Size 516 3/8 716 1/2 5/8 3/4
LT MIN, 1.125 1.250 1.375 1.500 1.750¢ 2.000
LTT MAX 1.71 1.94 2.17 2.38 2.82 3.25
h:;r:g::l LaH Lan LG LBH Lak Les Law ler LGH LBt La LeH
2.00 (.88 0.60
2.25 0.88 0.80 1.00 0.69
2,50 1.38 110 1.00 0.69 1.12 0.77 1.00 0.62
3.00 1.88 1.50 1.50 119 1.62 1.27 1.00 0.62
3.50 238 2.10 2.00 1.69 212 1.77 1.75 1.36 1.50 1.04 1.50 1.00
4.00 2.88 2.60 2.50 219 2,62 227 2.50 212 2.25 1.80 1.50 1.00
4.50 3.38 3.10 3.00 2.69 3.12 2.77 2.50 212 2.25 1.80 2.50 2.00
5.00 3.88 3.60 3.50 3.19 3.62 3.27 3.25 2.86 3.00 2.54 2.50 2.00
5.50 438 4,10 4.00 3.69 4.12 377 4.00 362 3.75 3.30 3.50 3.00
6.00 488 450 4.50 419 462 4,27 4.00 3.62 3.75 3.30 350 3.00
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Socket Set Screws

SUGHT FLAT OR

i’:::;:::; J ROUNDING PERMISSIBLE
--------------------------------------- A
=T S £ -~ —:[C - = Y
............. R ~
OVAL POINT FLAT POINT CONE POINT
Socket Set Screws - Alloy Steel ASME B18.3-2003
J T c R Y P Q
Nominal | Hexagon Key Cup & Flat Point | Oval Point cggf :;A:?:e Haif Dog Point
Size Sg:;l;et E?ng:r?l& Diameter Radius | these lengths Diameter Length
and over; 118°
Hoim Min Max Min Basic 2 .;2;3:?“&' Max Min Max Min

0 0.028 0.050 0.033 0.027 0.045 0.09 0.040 0.037 G017 0.013

1 0.028 (.0860 0.040 0.033 0.055 0.09 (.049 0.045 0.021 0.017

2 0.035 £.060 0.047 0.039 0.064 013 0.057 0.053 0.024 G.020

3 0.050 0.070 0.054 0.045 0074 6.13 0.066 0.062 0.027 {.023

4 0.050 0.070 0.061 0.051 0.084 0.19 0.075 0.070 0.030 0.026

5 0.062 0.080 0.667 0.057 0.094 ¢.12 £.083 0.078 0.033 0.027

6 0.062 0.080 0.674 0.064 0.104 0.19 0.092 0.087 0.038 0.032

8 0.078 0.094 0.087 0.076 0.123 0.25 0.109 0.103 0.043 0.037
10 0.054 0.100 0.102 0.088 0.i42 0.25 0127 0,120 0.049 0.041
1/4 0.125 0.125 0.132 0.118 0.188 0.31 0.158 0.149 0.067 0.059
5/16 0.156 0.156 0172 0.156 0.234 0.38 0.203 0.195 0.082 0.074
3/8 (.188 0.188 o212 0.154 0.281 0.44 0.250 0.241 0.099 0.089
71e 4.219 0.219 0.2562 0.232 0.328 0.50 0.297 0.287 0.114 0.104
112 £.250 0.250 0.291 0270 0.375 057 0.344 0.334 0.130 0.120
5/8 0.312 0.312 0.371 0.347 0.469 0.75 0.469 0.456 0.164 0.148
34 4.375 0.375 0.450 0.425 0.562 0.88 0.562 0.54¢ 0.198 0.180
78 0.500 0.500 0.530 ©.502 0.656 1.00 0.656 0.642 0.227 0.211

3 0.562 0.562 0.608 0.579 0.750 1.13 0.750 0.734 0.260 0.240

Nominal Screw Length
Tolerance on Length Up to ¢.63 in., Incl. Over 0.63 to 2.00 in., Incl. Qver 2.00 to §.00 in., Incl.
+0.01 +0.02 +0.03
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Socket Shoulder Screws Sockets

THIS DiA NOT TO
EXCEED MAJOR
DiA OF THREAD -
ENLARGED DETAIL Y ENLARGED DETAIL Z

SockeT Heap SHOULDER ScREwS - ALLOY STEEL (CONTINUED) A glie Dovit
o1 o ' N E | Soction | strengt (Lo
Nominal Nominal Threads Thread Neck Thread Neck Thread ;:::gfh Should Thread ?‘?r“zg
Size Thread | P2 Inch Diameter T':‘:id Fillet Length {Lbs) GUICET | Neck {n cthbs)
Stee Max | min | W9 | pay | Min | Basic | Min Min Min
1/4 i0 24 0.142 | G133 {.083 0.023 0.017 0.375 2,540 4,515 1,250 50
516 1/4 20 0.193 | G182 0.100 0.028 0.022 0.428 4,610 7,100 2,340 125
3/8 5118 18 0.249 | 0.237 0141 0.031 0.025 0.500 7.800 14,280 3,970 265
172 38 16 0.304 | 0.291 0.125 0.035 0.029 0.625 11,240 18,350 5,085 470
5/8 172 13 0414 | 6.397 0.154 0.042 0.036 0.750 20,570 28,785 11,140 1,150
3/4 5/8 11 0.521 0.502 0.182 0.051 0.045 0.875 32,770 41,515 17,800 2,000
Nominal Screw Sizes
Tolerance on Thread Length Up to 38 in., Inclusive Over 3/8 in.
-0.020 -(1.030

Blug Devil@ is a registered trademark of the Safety Socket Serew Gorporation.
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Flush
Seating

Pipe Plugs Sockets

ANSH
Socket Pwre PLugs - FLusH Type 81.20.3
D J T G L
. Tightening
Nominal Nominal Threads Hex Key Wwall Tap Drilf
: ; Overall Length Torgue [
Size Outside | Perinch | gocket | Engagement | Thickness 9 (Inch ?Lbs) Size
Diameter Size Min Min Max Min
1116 0.307 27 5/32 140 052 250 235 150 15/64
1/8 0.401 27 316 40 .049 250 235 250 21/64
1/4 4.529 18 1/4 218 045 406 381 600 2764
s .667 18 5/16 250 .040 408 391 1200 9/16
1/2 0.830 14 3/8 312 067 531 516 1800 114186
34 1.041 14 316 312 .054 531 516 3000 57/64
1 1.302 11-1/2 5/8 375 12 B56 641 4200 1-1/8
1-1/4 1.647 11142 3/4 437 02 .656 641 5400 37.5MM
“Faper rearmting after drilling is recommended lor tapping ease and to give fully formed, unilorm threads.

A tlush type plug is one having a tapered (0.875" diametral per 127} thread extending its entire length and designed to provide a flush
condition with a standard tapped hole (0.750" diametrat per 12"). Both ends of the plug shall be tlat and chamfered approximately 45°.
Descriplion The chamfer shall extend slightly betow the root of the thread, and the edge between flat and chamier shall be slightly rounded. Six
equally spaced identification grooves are focated equidistant between corners of the hex socket and edge of the chamier (Naote: on the

1/16-27 plug, 3 identification grooves are permitied because of limited space).

Applications{ A high pressure seal is achigved through the difference in taper, with dimensions precalculated to provide a higher sealing load near the

Advant large end of the plug and the threads near the top of the tapped hole. The flush type plug is preferred where high pressures are
vantages encountered and where protrusion is andesirable.

Material High grade afloy steal

Pipe plugs shalf be heat-treated by quenching i oil from abave the hardening temperature and tempered 1o achieve the hardness
Heat Treatment requirement listed below.

Hardness Rockwell G36 - 43

Finish Plugs are supplied with a standard black finish.
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Alloy Steel

‘Hex Keys & Bits | Sockets

Hex Kevys anD Bits Blue Devil®

Nominal Size Torsional Shear Average {Inch-Pounds) Torque Rating {Inch-Founds)
.028 1.4 86
035 2.3 i.8o
050 6.5 5.00
116 18 3.50
5/64 25.0 16.40
3432 43.0 33.50
7/64 68.0 52.90

1/8 98.0 77.80
9/64 148.0 117.00
5/32 1950 156.00
316 342.06 273.00
7/32 535.0 428.00

1/4 7700 615.00
5/18 1,600.0 1,315.60

38 2.500.0 2,150.00
Fiats 4.500.0 3,865.00

12 ©,300.0 5,130.00
916 8,750.0 7.010.00

5/8 12,000.0 9,810.00

3/4 19,500.0 15,570.00
78 29,000.0 23,400.00
1 43,500.0 35,100.00

A hex key is a six-sided shaped bar bent at a 90° angle at ore end. A hex bit is an unbent piece of such a bar.

Description
Applicatinnsf Designed to be inseried into a like-sized, hodi i K t [ty tigght | the fastener
Advantages signed to ba inseried into & like-sized, holiow recess of a socket screw to manually tiohten or loosen the fastener,
. Alloy steel containing at Jeast two of the following elements; chromium, nickel, molybdenum or vanadium, in sufficient quantity to
Material o )
assure that the minimum surface hardness meets the standards listed beiow,

Heat Treatment

Mex keys are hardened by quenching from the austenifizing temperature and tempersd.

Surface Hardness

Sizes through 3/8": Rockweli C 48 minimum
Sizes over 3/8": Rockweli © 45 minimum

Torsional Shear
Strength

The average torsional shear strength as Histed above is the average maximum torque which standard keys and bits will transmit
whan tested to destruction. When tested this way, fallure will oceur by 2 clean, square shear fraciure.

Torque Rating

Keys cut into bits for use in forque wrenches will transmit the above torques. These values are 90% of average torque required to

develop a permanen! visible twist in bits which have one inch of hexagon exposed between the torgue wrench and the sockel Thess

are also the torque values which Keys transmit when the short arm is inserted in a socket and the long arm is deflected or bent
through an angle of 25-30° by the application of force near the end of the long arm.

Blue Devil® is a registered tradernark of the Safety Sockst Scraw Corporation.
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