SQUARE AND HEX NUTS—SAE J104

1347

SAE Standard

Report of Screw Threads Division approved June 1911, revised by Screw Threads Committee January 1957, and ]ast revised by Fastener Cominittee _]une '1969; Conforms < -

in general, for the products Included, with USA Standards, USAS B18.2.2 and USAS Bi8.6.3.

Seope—Included herein are complete general and dimensional data for the
various types of square and hex nuts recognized as SAE Standard and com-
monly used in automotive and other ground based motor vehicles and indus-
trial equipment. Also included are appendixes covering wrench openings for
nuts,

The inclusion of dimensional data in this standérd is not intended to imply
that all of the produets described are stock production sizés, Users are re-
quested to consult with manufacturers concemmg lists .of stock production
sizes.

Dhimensions—All dimensions in this standard are in inches unless otherwise
stated. '

Options—Options, where specified, shall be at the discretion of the manu-
facturers unless otherwise agreed by manufacturer and user.
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GENERAL SPEGIFIGATIONS

General—The following spemﬁcatmns cover all of the nut categomes in.
cluded in this standard.- Specifications -which afe peculiar to a particular
product or products are so md1cated by references to the apphcable dimen-
sional tables.

Nut Thickness—The nut thickness spemﬁed in the dimensional tables is the
overall distance measured parallel to the axis of iut, from the top of the nut to
the bearing surface and includes the thickness -of -the washer face where
provided, -

Tuper of Sides—No transverse section through the nut bctween 25 and 75%
of the actual nut thickness as measured from the bearing face shall be less
than the minimum width across flats. The mazimum width across flats shall
not be exceeded except for milled-from-bar-nonferrous nuts where the maxi-
mum (bamc) width may conformh with the commereial tolerances Of the “bar
stock material.

Construction

Square Nuts—The square machine screw nuts in Table 1 shall have hoth

" top and bottom flat without chamfer.

The sguare nuts in Table 2 and heavy square nuts in Table 3 shall have the
bearing surface flat without chamfer and a flat top, either chamfered or
washer crowned. The diameter of the chamfer circle or washer crown shall be
equal ta the maximum width across flats within a tolerance of —15%,

Hex Nuis---The hex machine screw nuts in Table 4 shall normally have
the bearing surface flat without chamfer and a flat chamfered top, but for
special purposes, where so specified, may be double chamfered. The diameter
of chamfer circle shall be equal to the maximum width across flats within a
tolerance of - 15%.

The hex flat and heavy hex flat nut products in Tables 5 and 9, respectively,
shall have the bearing surface flat without chamfer and the top flat and
chamfered. The diameter of the chamfer circle shall be equal to the maximum
width across flats witlin a tolerance of —15%. The length of chamfer at the
hex corners shall be 5-15% of the basic thread diameter. The surface of the
chamfer may be slightly convex or rounded.

The hex nut products in Tables 6 and 7, for sizes up to and including % in.,
and the heavy hex nut products in Table 10, for sizes up to and including
7 in., shall be double chamfered. Hex castle nuts in Table 8, for sizes up to
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and including % in., shall have a flat bearing face with chamfered corners,
Larger sizes of these nuts shall have a washer faced bearing surface with,
except castle nuts, a fAat chamfered top or be double chamfered. The dlameter
of the chamfer mrc]e on double chamfered nuts or chamfered castle nuts and
the diameter of washer Face shall be equal to the maximum width across flats
within a tolerarice of —5%. The diametef of a chamfer circle on top of washer
faced futs shall be equal to the maximum width across fats within a tolerance
of ~15%. The length of chamfer at the hex corners shall he 5-15% of the basic
thread dismeter. The surface of the chamfer may' be slightly convex or
rounded;” - .
Roumimg af Corners :

Hex Nuts—Except for machme screw nuts, a rounding or lack of fill at
the. Junethn of hex cnrners with. chamfer shall be permissible, provided the
minimum width across ¢orners is réached and maintained beyond a distance
equal to 17.5% of the basic thread diameter from the chamfered face and the
Junction: of top of hexagon faces with- the castlc fillet on castle nuts.

Angularity of Bearing Sirface’ :

Machine Screw Nuts—The bearing surface of machine screw nuts in
Tables 1 and 4 shall be at a right angle to the axis of the tapped hole within a
tolerance of 4 deg.

Square Nut Products—The bearing surface of square and heavy square
fiits in Tables 2 and 3, respetitively, shall be at a right atigle to the aiis of the
tapped hole within a tolerance of 3 deg for | in. nuts or smaller, and 2 deg for
larger sizes.

Hex Flat Nut Products—The bearing surface of hex flat nut products in
Table 5 and heavy hex flat nut products in Table 9 shall be at right angle to
the axis of the tapped hole within a tolerance of 2 deg,

Hex Nut Products—The bearing surface of the hex nut products in
Tables 6-8 and heavy hex nut products in Table {0 shall be at a right angle to
the axis of tapped hole within 2 deg for % in. nuts or smaller, and | deg for
larger sizes,

Tatal Ronout—The maximum total runout of the bearing surface shall
equal the tangent of the angular deviation times the distance across flats.

Threads

Form and Tolerance——Threads on all pruducts shall be Unified Stand-
ard, Class 2B.

Series—Threads for products covered in Tables 1-5 and 9 shall be coarse
thread series (UNC), Threads for products in Tables 6, 7, and 10 shall be
coarse (UNC), fine (UNF), or 8-thread (BUN) series. Threads for hex castle
nuts in Table 8 shall be limited to coarse (UNC) or fine {UNF) thread series,
with fine thread being furnished unless otherwise specified.

Concentricity —On other than machine screw nuts {where no control is
established), the axis of the tapped hole shall be concentric with the axis of
nut body within a tolerance equal to 5% (10% TIR) of the maximum width
across flats for all square nut products and within a tolerance equal to 3% (6%
TIR) for all hex nut products,

Countersink—TIor all hex nut products in Tables 6-8 and 10, the tapped
holes shall be countersunk en the bearing face or faces. The maximum counter-
sink diameter shall be the thread basic (nominal) ma_jor diameter plus
0,025 in. for % size or smaller, and 1.06 times the basic major diameter for
larger sizes. No part of the threaded portlon shall extend beyond the bea.rmg
surface.

Stots—Contour of Eolttorm bf slots i in slotted nuts and castle nuts shall be at
manufactirer’s option.,
Materials

Steel-—-Suitabte propemes for steel nuts are covered in SAE J995,

Other Materials—Other materlals shall be as agreed upon by the manu-
facturer and user. )

Finish

Plain— Unless otherwise spec:ﬁed nuts shall be supplied p]aln (unplated
or uncoated), as, processed,

Plated—Where plating is specified, the thlckness or quality of plating
shall be measired or tested on the side of the nut.

Defects—MNuits shall be free from burrs, seams, !aps, loose scale, and any
other defecis that affect servlceabxhty
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Square Machine Screw Nuts

TABLE 1—DIMENSIONS OF SGUARE MACHINE SCREW NUTS

Width Acrose

Nominal Sizes Width Across Flojs, F Corners, G Thickness, H
or Basic B : e
Major Dia . . i . .
of Thread Baslc Max Min Mazx Min | Basle Max Min
Ne, 0 |0.0600 5/32 | 0.156 | 0,150 | 0.221 | 0,204 3/64 | 0,050 | 0,042
Mo, 1 |0.,0730 5732 | 0,186 | 0,850 | 0,221+ 0.206 /64 | 0,050 | 0,043
MNo. 2 |0.0860 3/té6 | 0.187 [ 0,180 | 0.265 [ 0.247 1/14 | 0,084 | 0,057
No, 3 [0,0990 /16 | 0,187 | 0,188 | 0.265 | 0.247 1716 | 0,086 | 0,057
Mo, 4 10,1120 174 0250 | ¢.241 | 0354 | 0,331 3732 | 0,098 | G087
Mo, 5 10,1250 5/16 | 0312 | 0,302 | 0.442 | 0.415 7784 | 0,114 | 0.102
Mo, 6 |0,1380] 5714 | 4,012 | 0,302 | 0.442 | 0415 7764 |1-9.114 [ 9,102
No, 8 [0,1640( 11/32 | 0344 | 0,332 | 0.4B6 | 0,456 /8 4,130 | 0,117
Mo, 10 | 0.1900 3/8 0375 | 0,362 | 0,530 | 0.497 i/8 | 6,130 [0.117
Mo, 12 [0.2160 7716 | 0437 | 0,423 | 0.619 | 0.58] 5792 |- 6,141 [ 0048
1/4 | 0.2500 7718 | 0437 | 0,423 | 0419 | 0.58] 3/16 1 0.193 | 0,178
5/16 1031251 9/1&6 | 0562 [ 0548 | 0795 | 07448 7732 | 0225 | 0,208
3/8 10,3750 5/8 0,625 | 0,607 | 0.884 | 0,833 1/4 0.257 | 0.23¢

BWhere specifying nominal size In declmals; zeros in the fourth decimal place shall be omitted.

Additional reguirements glven In the General Specifications shall apply.

TABLE 3--DIMEMSIONS OF HEAVY SQUARE NUTS.

Heairy Square Nuts

Width Across

Thic‘l:_n'e:ll,' H

Mominal Sizer Withh Across Fluts, F Corners, &
or Basic _ oy . - -
Major Do ) . . .. L. :
of Thread Batic Haic Min M Min Basic | M_ux‘ ‘ Min
t/4 [0.2500 1/2 0.5000 | 0.488 | 0.707 | 0,670 1/4 | 0.266 1 0.218
5/16/ 03125 /16 1 0:5625 | 0,544 | 0795 | 0750 5/16 | 0,330 | 0,2B0
3/6 {03750 11/16] 0.6875 | 0.649 | 0.973 | 0.91% 3/8 | 0.393 | 0,341
7718104375 3/4 07500 | 0.728 | 1.040 | 1.000 7/16 | 0,456 | 0,403
1/2 {0.5000| 7/8 | 0.8750Q [ 0.850 | 1.237 1.167 1/2 0.520 | 0.464
578 (06250 1-1/716 | 1.0625 | 1.031 | 1.503 | 1,414 5/8 0,647 | 0.587
3/4 107500 1-¥/4 1,2500 | 1,232 | 1,748 | 1.465 /4 | 0774 | 0710
7/8 |0,8750 | 17716 | 1.4375 | 1.304 | 2,033 | 1914 | 778 | 0901 | 0,833
1 1.0000 [ 1-5/8 +,6250 | 1,575 | 2,298 | 2,162 | 1 1,028 | 0.956
1-1/8 11,1250 | 1213/16) 18125 | 1754 | 2563 | 2411 | 1-1/8 1155 | 1,079
1-1/4 1 1.2500( 2 2,0000 | 1,938 | 2,828 | 2,661 | 1-1/4 1.282 | 1.187
1.3/8 | 1.3730 | 2-3/16 | 2,1075 | 2,119 | 3,094 | 2909 | 1.3/8 1409 | 1,310
1172 | L5000 [ 2-3/8 | 2.3750 | 2,300 | 3,359 | 3,158 | 1-1/2 1.536 | 1.433

SWhere spacifying nominal slze in deglmals, zeros In she fourth dscimul place shatl be omitted,
Additiennl requirements given in the General Specifications shall apply.

Full document details: SAE J104_196906

- Square Nuts

TABRLE 2—-DIMENSIdNS (QF SQUARE NUTS

. - . Width Across i B

Mominal Sizes Width Across Fiats, F Corners, 6 Thickngss, H
or Basic B : - :

Major Dia . .

of Thread Basic Max Min Max Min Bonic Max Min

1/4 | 023001 7716 | 04375 | 0425 | 0619 | 0,584 7/32 | 0,235 | 0.203

5/14| 0;3125 9/16 | 056257 0,547 | 3795 | 0.751 17764 0,283 [ 0.249

3/8 10375¢ 1 5/8 .| 0:6250 | 0,804 | 0,884 | 0.832 | 21/64| 0.346 | 0310

7714( 0.4375 3/4 0.7500 | 0,728 | 1061 | 1,000 3/8 0394 | 0,354

1/2 | 0.500¢ 13/146] 0.8125 | 0788 | 1,149 | 1.082 7/14 | 0.458 | 0418

5/8 | 0.6250 |1 -1 1.0000 | 0.969 [ 1,414 | 1,330 35/64] 0.569 | 0.525

3/4 | 075001 H1/8 1.1250 | 1,088 | 1591 | 1.494 21/32{ 0,480 | 0.632

7/8 | 0.875G | 1-5/18 |-1.3125 | 1.26% .| 1.854 | 1742 49784 0792 | 0.740
1 1.0000 | 1-1/2 1.5000° | 1,450 | 2,121 |-1,991 7/8 0.903 | '0.847
1-1/8 [ ,125C [ 1-11/16) 16875 | 1.63F | 2,384 | 2,239 ¢ 1 1.030 | 0.970
1-8/4 | 12560 | 1-7/8 1.8750 | 1.B12 | 2,652 | 2,489 | 1- 3/32 1,126 | 1.062
1-3/0 [ 1.3750 | 2-1/6 2,0625° 1,994 | 2,917 | 2738 | 1-13 /64 1,237 1,169
1-1/2 | 1.5000-|-2-1/4 2.2500 | 2,175 | 3,182 | 2,984 [ 1-5/1 1.348 | 1276

‘Whern spacifying neminal size In decimals, zeros in the fourth detimal place shall be omitiad.
All sizes are unified dimeasionally with British dnd Canadian Standards, - .
Additional requirements piven in the General Spacificatlens shall apply,

25 —
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. i . U TN ~Hex Machine Screw Nuts
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. TABLE 4--DIMENSIONS OF HEX MACHINE SCHEW NUTS

Nominal Sizae or - Wldi.h Across Flats, F Width Across Cornars, G ) Thickness, H
Basic Major Dia . - s o - .
of Thread - )
Batle Max - Min - Max © . Min - Basic Max Min

Ne, 0 0.060Q 5/32 0,156 - 0,150 0.18¢ 0171 3/64 - 0050 0.043
Mo, | 0.073C 5/32 0:156 © 0,150 - 8,180 0,171 3/64 0.050 0,043
Ne, 2 0,0860 3/16 0187 0,180 0217 0.205 1/16 0046 0,057
Ne. 3 0.0990 3/16 0.187 0,180 0,217 0.205 1716 0.066 0.057
No. 4 0.1120 174 0.250 3,241 0,289 0,275 3/32 0.098 0,087
Ne. 5 0.1250 5716 0.312 0,302 . . 0381 " 0.344 7/64 0114 0.102
Ne. & 0.1380 3718 0,312 4,202 0,361 0,344 . 7/64 0.114 0,102
Ne, B 0.1640 11732 0.344 0.332 0297 0.378 178 0.130 0.117
Ne. 10 0.1900 3/8 . 0,375 0.342 0.433 0.413 1/8 0,130 0.117
Mo, 12 0.2140 7/16_ 0437 0.423 0,505 0,482 5732 0161 0,148

1/4 0.2500 7714 . 0,437~ 0.423 0.505 0.482 3/16 0.193 0.178
4716 0.3125 2/16 0:562 0.545 0,650 0421 7732 0.223 0,208
/8 0.3750 5/8 0.425 . 0,607 0.722 0692 y 174 0.257 0.239

®Whare specifylng nominal size In decimals, zeros in the fourih degima! place fhall be omitted, .ﬂ\ddifionul requirements given in the General Specifications shall apply,
Hex Flat and Hex Flat Jam Nuits
|
. G 2 1
E ., | VE—
TABLE SMDIMENsIONS OFV HEX FLAT AND HEX FLAT ;IAM hll,l'l".!')‘1 . .
Nominal Sixalb or Width Across Flate, P Widih Across Corners, G Thickress, Flat Nuts, H Thicknass, Fial Jam Nuls, H,

8aslc Major Dia : P - e S ) - — e . TR

of Throad ' .

' ' Buasle I “Mex | MIn - | Max Min Basic | Max Min Basic Max Min
1-1/8 1.1250 1.1 I£i6 1.6875 1.631 1,949 1.85¢ 1 1.030 0.970 5/8 0.635 0.595
1-1/4 1.2500 1.7/ 18750 | 1.812 2,165 - 2,068 1.3/32 1,126 1.062 3/4 0.782 o718
1-3/8 1,3750 2-1/164 2.0625 - 1.994 2,382 2273 1.13/64 1237 1.169 13/16 0.846 0778
|-1f2 1.5000 2.1/4 - 22500 2175 2,598 2.480 1.5/1 - 1.348 1.276 7/8 091! 0.83%
AFar sizes /4 in, through 1 in,, sele hex nuts and hex:inm ruts, Tabla &, B All sizes are unified dimansionally wliki British and Canadian Standards.
bWhers spetifying nominal size in decimals, zeros in the fourth decimal place shall be omitted,  Additional raquirements. given in the General Specificalions shall apply.
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