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MECHANICAL AND MATERIAL
REQUIREMENTS FOR
STEEL NUTS - SAE J995c

SAE Standard

Report of Iron and Steel Technical Committee approved August 1967

and last revised September 1974.

1. SCOPE - This SAE Standard covers the

mechanical and material requirements -for

three grades of steel nuts suitable for use

in automotive and related engineering ap-

the threads of the test bolt or mandrel are
damaged during the test, the test shall be
discarded. (See Fig. 1.)

Test bolts shall have threads conform-

plications, ih sizes % to I5 in., inclu-
sive, and with dimensions conforming with
the requirements of the latest issue of
SAE J104.
1.1 Thip standard does not include
face discontinuities. Where

ately. For sizes % through
y be done by the statement:
ntinuities shall not exceed
cified in SAE J122."

TION - The three grades of

- Nuts shall be made of
ing to the chemical composi-
tion limits specified in Table 1.
4. MECHANI{AL REQUIREMENTS
4.1 PROOF LOAD - Nuts described in
this standard| shall withstand the proof
load stress specified for the applicable
nut grade, sipe, and thread serie§ shown
in Table 2.
4.2 HARDNESS - Nuts shallihave a
hardness not fin excess of that specified
in Table 2.
5. TEST ME[THODS
5.1 PROOF IOAD TEST -~ The nut shall
be assembled on a test bolt or on a hard-
ened and threpded mandrel, as described
below and illyistrated in Fig. 1. The

ing to Class ZA tolerancis and shall have
a yield strength in ekcegs of the specified
proof load of the nut‘being tested.

HARDENED

.

FIG. 1

Mandrels shall have a hardness of Rock-

specified proof Ioad for the nut shall be
applied against the nut in an axial di-
rection. (See footnote b of Table 2 for
method for computing the proof load in
pounds for a nut.) The nut shall resist
this.load without failure by stripping or
rupture, and shall be removable from the
test bolt or mandrel by the fingers after
the load is released. (NOTE: Occasional-
ly it may be necessary to use a manual
wrench or other means to start the nut in
motion. Use of such means is permissible,
providing the nut is removable by the fin-
gers following an initial loosening of not
more than one-half turn of the nut.) If

well C45 minimuam; and shall be threaded to
Class 3A tolerance, except that the major

diameter shall be the minimm major diam—

eter with a tolerance of +0.002 in.

For referee purposes, the proof load
test shall be conducted using a hardened
mandrel.

5.2 HARDNESS TEST - Rockwell hardness
shall be determined on the top or bottom
of the nut.

Hardness determinations shall be made on
a polished surface located on the nut face
halfway between the major diameter of the
thread and the one corner, or, if applica-
ble, on a wrench face one-third of the dis-
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tance from a corner to the center of the
wrench face. In preparing the surface,
sufficient material shall be removed to
assure elimination of any decarburization
or other surface irregularities.
Hardness tests shall be conducted in ac-
cordance with SAE J417.
6. MARKING
6.1 Grade 2 nuts are not required to
be marked for grade identification. All
grades of hex jam, heavy hex jam, hex slot-
ted, heavy hex slotted, hex thick and heavy
hex nuts are not required to be marked for
grade identification, unless specified by
the purchaser.
6.2 Grade 5 and Grade 8 hex nuts, sizes

from the dot for Grade 5 nuts, and 60 deg
counterclockwise from the dot for Grade 8
nuts. These marks shall be located on the
chamfer surface of the top of the nut, and
may be raised or depressed at the option
of the supplier. Raised marks shall not
project beyond the height or width of the
nut.

Style C markings shall consist of notches
at the hexagon corners, one notch at each
corner for Grade 5, and two notches at each
corner for Grade 8.

Note: While SAE J995 and SAE J104 do not
cover flange nuts, it is appropriate to

% thru 1%, shall marked for grade iden-
tification. Three|"styles" of grade mark-
ing are acceptablet Style A is applicable
to all sizes of nuts. Style B may be used
at the supplier's ¢ption for sizes 5/8 and
larger; and may be|used for smaller sizes
only when authorize¢d by the purchaser.
Style C is applicaple to nuts which are
fabricated by cutting from hex bar.

Unless otherwise| specified by the pur-
chaser, marking for manufacturer identifi-
cation shall be at| supplier's option. No
more than 10% of the nut top surface area
may be used for grade and manufacturer mar-
kings. In the casg of double chamfer nuts,
one face only is cpnsidered a top surface.

Style A markings| shall consist of a dot
and a radial or cifcumferential line at
120 deg counterclofkwise from the dot(for
Grade 5 nuts, and p0 deg counterclockwise
from the dot for Grade 8 nuts. These marks’
shall be located the top surface of the
nut on a circular [line or path. approximate-
ly midway between hole diameter and hex
flat diameter, and in a manner which pre-
cludes any metal projecting above the top
surface. Radial and ‘circumferential lines
shall conform to the’following dimensions

recommendt—thet—Grade5—amdt Grade 8 products
be marked as described abeve|for hex nuts,
with the following additienal supplier op-
7.1 MANUFACTURERYS ‘RESPONSIBILITY -
buring the manufacture of preoducts to the
tions: (1) raised(or’depresged Style A
markings on top.©f flange or|on top sur-
face of nut, (2) lines up to|2 times the
dimensions, specified above.
7. TESTING REQUIREMENTS
requirements of this specifigation, the
manufacturer shall make peripdic tests to
ensure that the properties of the product
are, being maintained within gpecified lim-
its. Such tests shall be cohducted in ac-
cordance with a sampling plan, preferably
the sampling plan given in pgragraph 7.3,
and the test results shall be recorded in
a test report. When requestgd in writing
by the purchaser, the manufarturer shall
furnish a copy of the test rgport certi-
fied to be a report of the results of the
last completed set of tests for the spec-
ific type, size, length, and| grade of prod-
uct.
Additional tests of products in individ=
ual shipments are not normalfly contemplat-
ed. Unless otherwise agyeed| at time of
original inquiry and purchasg order, in-
dividual heats of steel need| not be iden-

(inch, nominal):

Nut Size Width(W) ILength(L) Deep (D)
1/4 and 5/16 0.015  0.05 0.010
3.8 thru 9/16 0.020 0.06 0.010
5/8 thru 7/8 0.030 0.08 0.010
1 and larger 0.030 0.12 0.010

Dot may be round (diameter = W) or rec-
tangular (maximum length = L/2).

Style B markings shall consist of a dot
at one corner of the nut and a radial line
at the corner 120 deg counterclockwise

tified in the finished product.

7.2 PURCHASER'S OPTIONS - If the pur-
chaser requires that additional tests be
performed by the manufacturer to determine
that the properties of products in an in-
dividual shipment are within specified
limits, or if the purchaser requires that
a sampling plan different from that given
in paragraph 7.3 shall be used when de-
termining the acceptability of a lot, or
shipment, of products, the purchaser shall
specify the complete testing requirements,
including sampling plan and basis of ac-
ceptance, in the original inquiry and pur-
chase order.
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7.3 GENERAL - An acceptable sampling
plan is outlined below:

TABLE 3 — TENSILE STRESS AREAS (TEST BOLT OR

MANDREL)

Minimum
Numbaer of Specimens Coarse Thread Series Fine Thread Series 8-Thiead Seriese
Number of Pieces in Lot To Be Tested UNC UNF 3 UN
50 and under 2
51 10 500 3 Nominal Size Tensile Noanimal Size Tensile: | Nominol Size | Tanrile
501 to 35,000 5 end Stress ond Stress ond Stress
35,001 and over 8 Threads Area, Threads Area, Threads Area,
Per Inch sq in. Per Inch sq in Per inch 1q in.
A lot, for purposes of selecting test 14 =20 | oo Y428 | oossd - =
specimens, shall consist of all products Bl | ooms p Y8 2 | oowTs — —
offered for inspection and testing at one 172 =13 | o14ie 172 —20 | 0159¢ - pl
time that are of the same type, grade, ez 0182 g/re—ts | 0203 — —
size, length, and thread series and are 34 =10 glﬁ; 34 =16 | 0373 - =
manufacturered essentially at one time and — 8 | 0606 17 =12 | 0sed 1 —8 | 0608
under the same process conditions. 11/8 —7 | 0763 1.1/8 —12 | 0.856 1.1/8—8 | 0790
Itk Z 0568 1.1 /4 12 1073 1.1/4—8 1.000
The same tedt specimens may be used for 13/8 — 6 b3S 13m 2 131 1-3/8—8 1233
. 1-1/2 — 6 4 - — -1/2— 492
different testls wherever practical.
If the failyre of a test specimen is due
to improper pipeparation of the specimen
or to incorredqt testing technique, the
specimen shall be discarded and another
specimen substituted.
TABLE 1 — CHEMJCAL COMPOSITION REQUIREMENTS TABLE 4 — PROOF LOAD AND HARDNESS REQUIRE—
MENTS FOR MISCELLANEOUS NUTS 120,000 BASIC
Nul Grade (4 Mn P H :
No'." Max Min Max Max PROOF LOAD STRESS
2 0.47 — 0.12a 0.150 \ Nut Size & Proof Load Stress, ppi
5 0.55 0.30 0.05¢.4 0.15b 4 Thread .
8 0.55 0.30 0.04 0.05¢ Series
1/4 thru 1 Over t thry 1-1/2 Rockwoll
in, Dia n. Dia Hardness,
NOTE: All vaiues arg for ladie analysis (per cent by weight)and are Mox
subject to standard vayiations for check analysis as given in SAE J409.
aResulfurized and rgphosphorized material is not subject to rejection :‘,’pe '::"S IgTJFNG::d 2?5 IlzntJ;Nu::d
bgsed on check analygis for sulfur. Nut 8 UN Finer 8 UN Finer
f d bet has: d produ , SUlf tent b N
o 2|3 ang‘;ie etween purchaser and producer, sulfur content may be Hex Jom 72.000 55,000 43,00 37,000 2
. . . Hex Slotted 96,000 87,000 84,00 75,000 C32
€pPhosphorus content maybe 0.13 max for acid bessemer steel only. Heavy Hex 133,000 120,000 116,00 105,000 C32
d|f agreed between purchaser and producer, sulfur content may be :'-'OVY :ex ;Tm o ,Zﬁggg 32'888 gg.gg gi.ggg gg%
N aavy Hax Slotte B 3 o v
0.35 max and phosphprus content may be 0.12 max provided-that Hex Thick 113'600 120000 11600 105,000 €12
manganese content is[0.70 min. Hex Thick Slotted 105,000 96,000 92,00 84,000 c32
€1f agreed between gurchaser and producer, sulfur content may be
0.33 max provided thht manganese content is 1.35min:
TABLE 2 —PROQF LOAD AND HARDNESS REQUIRE—
MENTS FOR/NUTS?
Proot Load Stress, psid
Nut Nut Sixe : Rockwell TABLE 5 — PROOF LOAD AND HARDNESS REQUIRE—
Grade Dia, In. Thread Series an\’::"- MENTS FOR MISCELLANEOUS INUTS 150,000 BASIC
UNC UNF, 12 UN PROOF LOAD STRESS
8 UM and Finer
2¢ 1/4 heu 12172 90,000 90,000 €32 NuITS,:xa : Proot Load Stress, psi
B rea
0,000 109,000 Series
5 /4 thro 120 €32 1/4 to 1-1/2 in. Dia Reckwell
Over 1 thro 1-1/2 105,000 94,000 C32 . Ha;:ncn,
ax
1/4 thry 5/8 C€24-C32 UNF, 12 UN and
Type UNC Finer Pitch
8 Over 5/8 thru 1 150,000 150,000 C26-Cl4 of Nut 8 UN Serios
Over 1 thru 1-1/2 C246.C38 Hex Jom 90,000 90,000 c38
Hex Slotted 120,000 120,000 C3s
o e e e
a i i j H Hex } 90,000 X
Values I|s!:ed are not normally applicable to jam, slotted, castle, H:::; H:: s?:v‘md 132000 120,000 ! cas
heavy, or thick nuts (see Appendix). Hex Thick 165,000 150,000 i Cc3s
BThe proof foad in pounds for a nut is computed by multiplying Hex Thick Slotted 132,000 120,000 t c38
the proof load stress for the nut grade, size, and thread series, as !

shown in Table 2, and the stress area for the applicable size and
thread series shown.in Table 3. (See Appendix, Table 6, for computed
values for same products.)

SNormaily applicable to square nuts only. Also, square nuts normal-
ty available in Grade 2 only.
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TABLEG—-PROOFLOADFORIWBCELLANEOUSNUT&{bLB(UNCThmmhonW)

. Hex Jom and Hex Heavy Hex and Heavy Hex Slotted

Nut Size Squore Hexagon Heavy Hex Jam Slotted Hex Thick and

and Nuts Nuts Nuts Nute Nuts Hex Yhick Sioned
Threads
Per Inch
Grade Grade Grade
2 5 8 X Y X Y X o Y x Y
|
1/4—20 2,850 3,800 4,750 2,300 2,850 3,050 3,800 4,250 ¢ 5,250 3,350 4,200

5/16—18 4,700 6,300 7,850 3,750 4,700 5,050 6,300 6,950 £,650 5,500 6,900
3/8—16 7,000 9,300 11,600 5,600 7,000 7,450 9,300 10,300 12,800 8,150 10,200

7/156—14 9,550 12,800 15,900 7,650 9,550 10,200 12,800 14,100 17,500 11,200 14,000
1,/2—13 12,800 17,000 21,300 10,200 12,300 13,600 17,000 18,900 23,400 14,900 18,700

.

9/16—12 16,400 21,800 27,300 13,100 16,400 17,500 21,800 24,200 30,000 19,100 24,000
5/8—11 20,300 27,100 33,900 16,300 20,300 21,700 27,100 ! 30,100 37,300 23,700 29,800
3/4—10 30,100 40,100 50,100 24,000 30,100 32,100 40,100 44,400 55,100 35,100 44,100
7/8—9 41,600 55,400 69,300 33,300 41,600 44,400 55,400 | 61,400 76,200 48,500 61,000

1 —8 54,500 72,700 90,900 43,600 54,500 58,200 72,700 80,600 100,000 63,600 80,000

1-1/8—7 68,700 - 80,100 114,000 48,100 68,700 64,100 91,600 88,500 126,000 70,200 101,000

1-1/4—7 87,200 102,000 145,000 61,000 87,200 81,400 116,000 : 112,000 160,000 89,100 128,000

1.3,8—6 104,000 +2+,000 173;000 72600 104,660 97666 +39,006—134:600 19660 106,000 152,000

1-1/2—6 126,000 148,000 211,000 88,500 126,000 118,000 169,000 163,000 232,000 129,000 185,000

AProof load stress va
the ratio of the minir]
the same size—and *‘q
of countersink.

bcomputed accordi

Y’ columns to Tabip 5.

APPENDIX

Grade designations in this standard ap-
ply only to finished hexagon nuts and
square nuts as ,indicated in Table 2.
Tables 4 and,5 give proof load stress val-
ues for these types of nuts, but grade
designations have not been established for
these..Until these are established, prod-
ucts 'may be described by notes, such as
the' following: "SAE J995; Proof Load Stress:
96,000 psi; Hardness: Rockwell C32 max."

lues in Table 4 and 5 are based on requirements shown in Table 2 for Grades 5 and 8 nuts. Primarily, &
hum thickness of the product involved to the minimum thickness of square machine screw nuts and he
orrection factors’ added or subtracted to compensate for differences in width across flats, width and d

hg to Table 2, Footnote b, using psi values shown in Tables 2, 4, and 5. Values in “X!coldmns are relaf

ach value is derived from
k nuts (see SAE J107)of
epth of slots, and depth

ed to Table 4; those in
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