D1012 [1999-N]

Nissan Engineering Standard

NE S Inspection of Hexagon Head Bolts and D 1012

Hexagon Nuts Revised 1999

1. SCOPE

This Standard covers the inspection items and methods of hexagon head bolts and nuts (hereafter referred
to as bolts and nuts) which are specified in NES Design Standard (D part).

Remarks 1. This Standard can also be used to test small screws specified in NES, or hexagon head
bolts and nuts similar to those mentioned above.
2. The units and numerical values are S| unit and those given in { } are based on the con-
betraditional unit system and are appended for informative reference.

2. INSPECTION ITEMS
Inspection items for bolts and nuts are listed in Table 1.

Table 1 Inspection items

Division

Inspection tems Hexagon head
bolts

Self-locking

Hexagon nuts hexagon nuts

Max. tensile load

Tensile strength

O
O

Mechanical Proof load
property test Lower yield point or proof stress

Impact strength of head

Decarburization of thread

Tempering temperature
Self-locking performance
Surface condition

O]0

Washer fitting condition

Thread accuracy “—
Form and dimensions “—
Surface treatment ““
Indication of property class —“

0101010

Applicable Standards: See page 20.
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3.1.2 Tensile test with wedge

As shown in Figure 2, insert a hardened wedge having an included angie of o, under the product (bolt)
head bearing surface, and attach a nut or other appropriate threaded fixture on the threaded end, leav-
ing 1d or more (d = nominal diameter of threads) of complete thread out of the nut on the head side.

Then, continue to apply a tensile load in axial condition gradually until the product is broken. Check the
maximum tensile load (') and the broken position at that time.

If a product with diameter of head bearing surface exceeding 1.7d failed to pass the tensile test with
wedge, the bolt may be retested after the diameter of bolt head bearing surface is cut off to 1.7d.

For products with diameter of head bearing surface exceeding 1.9d, a wedge for 6° can be used instead
of wedge for 10°.

Figure 2 Tensile test with wedge

Load d : Nominal bolt diameter
d,: Boit bore diameter, as shown in the

ry: radius or 45° chamlering N3
2N

Hardnaas ASHRC min.

table below
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'!_._. id or more
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Remark: The inch-series wedges shall conform to the corresponding size of nominal diameter.
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3.1.5 Hardness test

(1) Hardness test

The hardness test of bolts shall be performed in accordance with JIS Z 2243, JIS Z 2244 or JIS Z 2245.
Usually the hardness is measured at bolt head, the end surface of threads or the cylindrical portion.
However, surface treated bolts shall be tested after surface treatment material is removed.
The hardness of 4T-strength bolts shall be measured only at the end surface of threads. If the meas-
urement value exceeds the maximum specified value, measurement can be made again at middle point
between center of sectional area cut through the threaded portion at a distance of the nominal bolt di-
ameter from the thread end point, and the outside diameter of the bolt.
(2) Surface hardness test of bolts

The surface hardness test shall be applied to 7T and 9T-strength bolts. The surface hardness shall be

‘measured at the end surface of threads or the side face of bolt head in accordance with the microhard-
ness test methods (test load: 0.3 kgf) specified in JIS Z 2245. Also, the internal hardness shall be meas-

ured by the same method to determine the difference between the surface hardness and the internal
hardness of bolts.

The surface which is subjected to the surface hardness test must be lightly ground or polished to avoid
impairing the original surface hardness.

3.1.6 Head percussion test
The head percussion test shall be conducted for the products (bolts) with nominal diameter 16 mm or
less, having too short a nominal length to be subjected to the tensile test with wedge. As shown in Figure
5, insert the product into a hole inclined at an angle of b and hammer the head several times to tilt the

product at an angle of 90° - B. Then, check for crack in underhead area between the head and cylindrical
portion by magnifying the area 8 to 10 times.

Figure 5 Head hammering test

d Nominzl holt diameter
d,.: Bolt bore diameler,

as shown in {he table

Thickness ol
plate for test shall be 2d or more.

3.1.7 Decarburized layer test
The decarburized layer test shall be conducted for 7T and 9T-strength bolt by using either "microscopic
method” or "hardness method”. Note that the "hardness method" can be used to measure the height of

non-carburized part of threaded portion, but cannot be used for measurement of ferrite decarburized
layer.

The standard value of maximum actual thread height (H;) and the minimum height of non-decarburized
portion (E) are shown in Figure 6. |

If the pitch of thread (P) is 1.00 mm or less, the "microscopic method” shall be used.

(1) Microscopic method
The test piece (‘) shall be obtained by cutting the bolt in the longitudinal direction from the end point so
as to include the axial center at a distance of the nominal bolt diameter. Then, use the microscope of 100

magnifications to check the height of non-decarburized portion (E) and the depth of ferrite decarburized
layer (G) as shown in Figure 6.

If the microscope is fitted with a screen made of obscure glass, direct measurement shall be made using
a scale. If an eyepiece is used, measurement shall be made with a cross line or gauge.
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3.2 Tests of hexagon nuts
The types of tests are shown in Table 3.

Table 3 Types of tests

Types of tests Mechanical properties to be tested Item specifying test method
Proof load test Deformation of thread 3.2.1

3.2.1 Proof load test of nut

As shown | in Figure 8, attach the test nut on a threaded mandrels () and apply a tensile or compressive
proof load ( ) in axial direction for 15 seconds. Check that the nut can withstand the applied load without

excessive distortion or thread deformation and that the nut is removable by hand after removing the ioad.

However, a wrench may be used for the first half turn to loosen the nut and then the nut must manually
turn freely. If the mandrel thread is damaged, repair with a thread die.

Note (®): The hardness of mandrel shall be greater than 45HRC and the thread portion accuracy is specified
in Reference Table 2.

(3: Proof load is shown in Reference Table 4.

Figure 8 Proof load test of nut

d Compressive kad
MHardness Tesl nut * Mandre!

45HRC min.
’ ’ i
% | e
I Hardness
' ASHRAC min,

! id or more

dn = The sum of d (nominal bolt
diameter) and variation of tol-
erance in D11 of NES D 004

3.2.2 Hardness test of nut

The hardness test shall be performed in accordance with JIS Z 2243, JIS Z 2244 or JIS Z 2245. Values

measured at three points on the bearing surface of the nut (points making angles of 120° to each other)
are averaged to find the hardness of nut.
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Table 5 Proof load test method of self-locking hexagon nut

Test steps

Test methods
Status figure Procedures and measurement

1. Screw-in of Gently screw the test nut in until

nut the tip of test mandrel is left 3
pitches or more out of the top sur-
face of nut, and measure the
maximum value of screw-in torque
within this distance.

Mandred

Measurs the maximum
velue of screw-in torque
wihin this distance.

Attach the mandrel (or bolt) with

2. Application of Proof load

proof load the nut screwed in the test step 1
g * to the support fixture, and apply

Support fixture Test nut proof load in axial direction for 15

Hardness 45HRC min. | seconds. Check that the nut can

1d or more

withstand the applied load without
excessive distortion or thread de-
formation.

iise
N m

The dimension d;, shall be the sum of d (nominal bolt
diameter) and variation of tolerance in D11 of NES D

0004.

Remove the mandrel (or bolt) with
nut applied with proof load in the
test step 2. Check that the test nut
IS removable from mandrel.
Measure the maximum value of
screw-out torque excluding the
initial half turn, until the nut is re-
moved from the mandrel.

3. Removal of
nut

value of screw-out torque
within this distance.

turn) "

T

Measure the maximum

0.5P
(Hall

Remarks: 1. The proof load is shown in Reference Table 4.

2. The rotation speed of nut during this test shall be no higher than 30 rotations per minute and free

of rotational variation.

3.3.2 Hardness test
The hardness test method of self-locking hexagon nut is specified in 3.2.2.
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Table 7 Single test method

Test methods

Status figure Procedures and measurement

Test steps

1. Screw-in of nut

2. Measurement of
resistance
torque value

D1012 [1999-N]

Gently screw the nut in until the
end point of test bolt is left 2 - 3
pitches out of the top surface of
test nut.

Subsequently to step 1, screw In
the nut additionally 360° (1 pitch),

then screw it out by 360°. Measure
the maximum and minimum val-
ues of resistance torque during
this test.

Remarks: 1. The rotation speed of nut during this test must be no higher than 30 rotations per minute and free

of rotational variations.
2. The test bolts must not be reused.

(8) Repetition test
The repetition test method is shown in Table 8.

Table 8 Repetition test method

Status figure Procedures and measurement

Test steps

1. ScrEW"in Of nut Axlpl Jorce mea lU'lﬂﬂ davice 2 {o 3P

///[Zﬁ JE=aem

-|= ol scrow-n

____..-.—‘l—l

////4

2P min.

Tosl mut
Washer

2. Tightening of nut

Axial jorce

>

After inserting the test bolt in the
axial force measuring device and
attaching the test washer in the
end point side, attach the test nut,
screw it in until the end point of
bolts is left 2 - 3 pitches out of the
top surface of nut, and further

screw it in by 360°. Measure the
maximum value of screw-in torque
within this distance.

Subsequently to the test step 1,
gently screw the nut in so that the
bearing surface of nut contacts the
washer. At this time, the end point
of bolt must be left 4 - 7 pitches out
of the top surface of nut.

Next, apply the tightening torque to
the nut, and continue to tighten it
until the bolt is provided with the
tightening axial force shown in
Reference Table 5. Note that the
washer must not rotate during this
procedure.
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