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Nissan Engineering Standard

Standard Parts for Automobiles

NES Specifications for Hexagon Nuts

Although this Standard was originally prepared in conjunction with the second edition of ISO 898-2 as issued in 1992, the
second edition of ISO 898-6 issued in 1994, and the third edition of ISO 2320 released in 1997, meant that part of the contents
had to be modified in accordance with actual conditions at Nissan and Renault. Note that underlined sections of these stan-
dards differ from the corresponding sections of the standards from the country of origin.

1. SCOPE

This Standard set forth mechanical properties and performance items for testing in a 10°C to 35°C ambient temperature envi-
ronment of proof load value specification nuts and of prevailing torque type, hexagonal steel nuts (including flange-fitted nuts).
Said items are characterized by mechanical properties and performance items which vary with respect to temperature.

These Standards apply to the following nuts and prevailing torgue type nuts.
e Nuts for which the screw’s nominal diameter is between 3 and 39 mm for coarse threads, and between 8 and 39 mm for
fine threads.
e Nuts for which the combination of the screw’s nominal diameter and the standard thread shape are in accordance with
NES D 1402,
e Nuts for which the screw grade is 6H in accordance with NES D 1402.
e Nuts with the specified mechanical requirement items.
* Nuts for which the dimension across the flats and other dimensions as set forth in the component specifications quoted Iin
these standards are in accordance with NES D 0017.
» Nuts for which the nominal height is 0.5 d minimum.
* Fully metallic nuts which are used in the -50°C to 300°C range.
* Nuts with non-metallic inserts and which are used in the -50°C to 120°C range.
These standards do not apply to nuts requiring the following types of special properties which need special materials or sur-
face coatings in order to improve nut characteristics.
 Weldability
e Corrosion resistance
* Properties beyond the above-mentioned temperature range.
If reuse is carried out repeatedly in the case of prevailing torque type nuts, the properties of the prevailing torque will be im-
paired. Users of these nuts are requested 1o confirm the relationship between reuse and any drop in performance levels before
this is carried out.
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2. Nuts manufactured from free-cutting steels should not be used at temperatures in excess of 250°C.
3. Mechanical properties are set forth on a component by component basis for special nuts such as those used with

high strength steel construction bolts and those oversized nuts used with bolts which have been subjected to
hot-dipped zinc coating.
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3. DEFINITION
The principle terms used in these Standards are defined below.
3.1 Prevailing torque type nut
Nuts with resistance to rotation that do not depend on the tightening axial torque or the compression, and for which free ro-
tation on the mating external thread is not possible as a result of the effect of a specific prevailing torque generation section.

3.2 Prevailing torque developed by a nut

Torque which does not result in an axial force in the mating external-thread component and which is required for tightening
or loosening of the nut on said component.

4. PROPERTY CLASS

(1) The mechanical-property property class for nuts with a nominal height of 0.8 d or more (and with a full length of 0.6 d or

more) are set forth in Table 1 in accordance with values indicating the maximum property class for the bolt which may be
used together with said nuts. In the case of each of the nut and bolt combinations or screw combinations for each property

class from Table 1, consideration is given to the ability to tighten to the proof load for the bolt or screw without shearing of
threads. However, the design of nuts is carried out in such a way that, even if tightening was to exceed the rated load for
the bolt or screw in question, bolt shearing would take place in at least 10% of the corresponding nut assemblies.

Applicable, Reference Standards: See page 11.
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6.3 Screws
These standards are applicable to screws of grade 6H as set torth in NES D 1402. However, this does not include the
prevailing torque generation sections of prevailing torque type nuts. Note that the precision of nuts following surface treat-
ment must be within the rated tolerances. in the case of prevailing torque type nuts fitted with non-metallic inserts, it must be
possible to freely and manually tighten 1o the insert section using a through gauge. Similarly, in the case of tully metallic nuts,
it must be possible to freely tighten by hand for at least one through gauge ridge.

7. SURFACE TREATMENT
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(3) Fully metallic, prevailing torque type nuts are to be lubricated; furthermore, lubrication is possible in the case of prevailing
torgue type nuts fitted with non-metallic inserts in order that the properties required by ratings may be satisfied. Lubricat-
ing agents must not pose a threat to the health of the user, and no unpleasant odors are to be generated during tightening
operations. In addition, conditions must be suitable for automatic or robotic tightening operations.

Lubricating agents must be suitable for tightening speeds of between 10 and 500 r/min. The properties of nuts which
have been provided with a protective coating and/or with lubricating agents must not drop during storage in a room over a
six-month period. The range of temperatures for storage is to be -5°C to 40°C.

8. MECHANICAL PROPERTIES

The mechanical properties of nuts as determined through testing in accordance with the methods set forth in NES D 1012 must
conform with Table 6 and Table 7.

Table 6 Mechanical properties of nuts and coarse thread

Property class

Nominal _05—'—

SCrew ————— 8 ——— I
diameier Proof Vickers Nut Proof Vickers Nut Proof Vickers Nut

q load hardness (HV) load hardness (HV) load hardness (HV) .
(mm) siress . _ N stress L _ N stress .
(Nfrnmzj Minimum |Maximum]Condition{ Style (N/mm?) Minimum | Maximum | Condition| Style (N/mm?) Minimum Maximum Style

d<s4 800 170

T<as7 o0 o | mar | |
__?i:dim 500 Low type m 188 ) 1

10<d< 16
16<<d=39 920 233 353 ?2.)'- 890 180 302 N((;;:;T 2

Froperty class
Nominal

screw
diameter Proof Vickers
d load hardness (HV)

stress
(mm) (N fmrnE) Minimum | Maximum

d=4 1040
4 dS7 1040
7<d&10 1040

10<dS16 1050
16<Cds39

(°) NQT = Hardening and tempering are not to be performed
Remark: Minimum hardnesses must be satisfied for hardened and tempered nuts and for nuts not able to be subjected to proof

hardness testing as a result of excessive proof load values. In all other cases, minimum hardnesses are to be treated as
reterence information. In the case of nuts which were not hardened and tempered and which satisfied the requirements
of the proof load test, an Unacceptable result must not be recorded, even if the minimum hardness does not satisfy the
rating value.
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Table 10 Tightened axial force and prevailing torque for hexagonal nuts and hexagonal nuts with flanges (coarse threads)

Nominal Tightened axial torque (kN) Prevailing torque (N-m
SCrew Property class Property class 8 Property classes 0.5, 10
d 05 8 10 First First | Fifth First First Fifth
! tightening | loosening | loosening | tightening | loosening | loosening
mamﬁmum minimum minimum maxgnum minimum minimum
1.9 2.2 3.1 0.43 0.6 0.1
3.3 j 3.8 5.5 0.9 0.12 1.2 0.15
52 | 8.2 8.9 1.6 0.29 2.1 0.35
Me | 74 8.7 3
M8 | 135 15.9 22.8 6 0.85 0.6 - 115 | 08
21.5 10.5
31.2 36.7 52.5 15.5 3.1
42.5 24 4.4 3
58 32 | 45 | 3 | 42 | 6 | 42
94 152 54 7.5 5.3 10.5 7
M22 116 68 | 95 | 65 | 90 [ 13 | 9
M24 135 159 220 80 | 115 [ 8 I 106 15
M27 175 94 123 17
215 108
265 122
306 136
373 150

Note (°): The prevailing torgue for the first tightening applies only to fully metallic nuts. In the case of nuts with non-metallic inserts,
the maximum torque for the first tightening is to be 50% of this value.

Remark: The tightened axial torce for nuts in property classes 8 and 10 is equal to 75% of the proof load for each of the property
class 8.8 and 10.8. The proof loads for bolts are to be in conformance with NES D 1012.

Table 11 Tightened axial force and prevailing torque for hexagonal nuts and hexagonal nuts with flanges (fine threads)

Nominal Tightened axial torque (kN) o Prevailing torque (N-m
Screw Property class _ Property class 8 Property classes 0.5, 10

d x P 8 10 First First Fifth First First l_' Fifth
tightening | loosening | loosening | tightening | loosening | loosening
Maximuim minimum minimum maximum minimum mintmum
L 7
M8 x 1 145 | 17 24.4 6 0.85 0.6 8 116 | 0.8
M10 x 1 23.8 28.1 40.1 10.5 1.5 1 14 2 1.4
M10 x 1.25| 22.6 26.6 38 1 10.5 1.5 2 1.4

M12x 1.25| 341 41 57.3 15.5 2.3 2.1
M12 x 1.5 32.6 38.3 54,8 15.5 2.3 1.6 2.1

M14 x 1.5 46.2 54.4 78 24 3.3 23 | 31 [ 44 | 3 ]
M16 x 1.5 61.8 72.7 104 32 45 | 3 [ 42 | e | 42
M18 x 1.5 82.9 97.5 42 | 6 | 42 | 56 8 5.5
M18 x 2 78 92.3 127 42 6 4.2 56 | 8
122 7.5 5.3 72 10.5 7
116 54
150 68 | 95 | 65 | 90 | 18 | 9
143 | 198 | 68 | 95 | 65 | 90 | 13 | 9
173 80
224 309 94 13.5 10 123 12
280 386 108 16 12
343 474 122 18 14 160 21.5 15.5
464 641 200

Note ("): The prevailing torque for the first tightening applies only to fully metallic nuts. in the case of nuts with non-metallic inserts.
the maximum torque for the first tightening is to be 50% of this value.

Remark: The tightened axial force for nuts in property classes 8 and 10 is equal to 75% of the proof load for each of the property
Classes 8.8 and 10.8. The proof loads for bolts are to be in conformance with NES D 1012.
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12.2 Component display
In the case of nuts with nominal threads ot M5 or more, property classes are indicated using the symbols shown in 12.1
above. The actual methods comprise either indenting the side seating surface with the symbol from 12.1 as shown in Figure
1 and Figure 2, or employing embossing on the chamfered section. However, when the latter method is used, the display
symbols must not exceed the height of the seating surface.

This location may be used
as a replacement for the
manufacturer's mark.

Figure 1 Example of character symbol display Figure 2 Example of code symbol display (clock type)

12.3 Left hand thread display
For items with a nominal thread of M5 or more, component display which indicates the presence of a left hand thread on the
nut is carried out by indenting one of the seating surfaces with an arrow symbol as shown in Figure 3. Furthermore, it is also
possible to use the notch method from Figure 4 as an aiternative to this.

g

1) s = Width across flats

Figure 3 Left hand thread display Figure 4 Left hand thread display using a notch

12.4 Selection of display symbols
Selection of the display symbols as shown in 12.1 through 12.3 is left to the discretion of the manufacturer.
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13. INSPECTION
NES D 1012 applies ta inspection of nuts. Iltems 2 through 12 and each part standard shall be satisfied.

14. NOMINAL DESIGNATION
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