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1. Scope of Application
This Standard specifies the mechanical properties, testing, inspection, and marking of steel nuts, which
fall under the applicable conditions given Table 1(").

The mechanical properties of steel nuts(®) in strength classes 4T to 12T shall be in accordance with the
Annex.

Note(') The steel nuts to which this Standard applies are referred to herein simply as nuts.
- () The mechanical properties of steel nuts in strength classes 4T 12T conform to KSB 0234-1978
(mechanical properties of nuts).

Table 1. Applicable conditions of nuts

Aoplcaion Conizon

types of nuts nuts that require mechanical properties regardless of the shape, such as hexagonal nuts,
- slotted nuts, cap nuts, round nuts
forms of thread nuts with basic profile nominal diameter and pitch of KSB 0201(metric coarse screw
' - thread) and grade 6H of KSB 0235(metric systems of units). (Refer to Remark 5).

range of nominal 1.6~39mm
diameter of threads

width across the flate or outside diameter of nut nominal diameter conform to the
Additional Table 2(except width across the flate of hexagonal notes and net shapes) of
KSB 1001(width across the flate), nominal diameter above 0.5d(d is nominal diameter
of threads)

carbon steel or alloy steel

Remarks 1. This standard does not apply to nuts for which weldability, corrosion resistance, heat
resistance against temperatures above 300°C (250°C or over for free cutting steel), and cold
resistance against temperatures below -50C are required.

2. The body of this standard is in accordance with
ISO 898-2 : 1980 Mechanical properties of fasteners-

Part 2 : Nuts with specified proof load values
ISO 898-6 : 1988 Mechanical properties of fasteners-
Part 6 : Nuts with specified proof load values - Fine pitch thread

3. Mechanical properties of nuts used with high strength bolts for steel structures or oversized
nuts used with galvanized bolts shall be as specified in the relevant standard.

4. This standard applies to metric coarse screw thread, but when it is applied t0 metric fine
screw thread, use the nuts one class higher in strength classes than the metric coarse screw
thread as a provisional method, until strndard for fine screw thread is determined.

For example, use strength class 12 nut for strength class 10.9 fine screw thread volt.

5. When combining internal thread and external thread, tighten in order to prevent shearing of
the screw thread, so that it is not looser than 6H/6g.

Note : When tolerance of internal thread for external thread 6g is greater than 6H, shearing strength of

screw thread in combination of bolt and nut is low as in Reference Table 1.
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Reference Table 1. Rate of 1oad for classes of screws

Rate of load * %
6H 6G
100 05.5
100 05.5 97
97.5
98.7

Name of Screws

below 7H

M2)5

- M25 M7
M7 MI16

M 16 M 35

above

100

Note : Values of load for grades 7H and 6G with load of 6H as 100.
6. In this standard, units and values given { } are in accordance with the metric system of
units, and are provided for informative reference. Also 1N/mm? = 1MPa.

2. Mechanical Properties
2.1 Indication of the strength division

2.1.1 Nuts of 0.8d or more in nominal height and 0.6d or more in complete thread length, the
strength class of the mechanical properties of nuts of 0.8d or more in nominal height or 0.6d
or more in complete thread length (hereafter referred to as medium height nuts) shall be
expressed as in Table 2 in relation to the number indicating the maximum strength class of
bolts which can be mated with the nuts. Bolts which can be mated to the nuts(height of which
is corresponding to the height of style 2 specified in the Attached Table 1 for Reference) in
accordance with Table 2 can be tightened up to the bolt proof l1oad.

Table 2. Strength divisions of high nuts and bolts combined with the nuts

Strength divisions of Combined bolts
higher nuts Strength divisions Range of thread nominal
3.6, 4.6, 4.8 above M 16

10.9 M 39 or below |
12.9 M 39or below

Remarks : Nuts of a higher strength division may in general, be used instead of nuts of a lower
strength division.
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2.1.2 Nuts of 0.5d to under 0.8d in Nominal Hei ght (0.4d 0 0.6d excl. in complete Thread Length)
The strength class expressing the mechanical properties of nuts of 0.5d to under 0.8d in

digit (0) indicates that the load bearing ability of the assembled nuts and bolts is lower than
that of the combination of the nut with hardened mandrel, and also lower than that of the
assembly of the bolts and nuts given in Table 2.

The relationship between the strength division of thin nuts, the nominal proof load stress, and
the actual proof load stress measured by means of bearing the hardened mandrel shall be as
given in Table 3. The actual load ability of a bolt and nut assembly varies not only with the
hardness and the length of engagement of the nut itself but also with the mechanical
properties of the mated bolt.

Note(’) This intensity is equal to 1/100 of the nominal proof load stress expressed in N/mm?2.

Table 3. Strength divisions of lower nuts and the proof load stress

Strength division of lower nuts | Nominal proof load stress n/mm? | Actual proof load stress n/mm?

2.2 Mechanical properties for each strength division
When tested in accordance with 4, the mechanical properties of each strength class of medium
height nuts and thin nuts shall meet the requirements of Table 4-1 or 4-2.
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Table 4. Mechanical propertes

trength divisions
ST T

| mechanical
nominal "\ properties
diameter
of screw

thread SUes
(mm)
_ - -V _
N/mm? N/mm? HRC N/mm? H HRC
above below mam Mini- : m:m mini- )
kgﬂ kgflmm mum um (kgf/mm’)

_ 380 |188 {302 500 {272 353 |27.8] 36 I
10 ] 16 |{387)
16 | 39 SI0(S20][ T17[302 | - |30

nominal properties

hardness hardness hardness

diameter

of screw

thread

(nm)

|

R R Y .

580{39.1} 670{683) mclsw

590{60. 680{69.3} | 150 | 302 30 sac{m
0] 16 (6l 170{714] ww
I N TO(TA) [ 10
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Tabie 4. (Continued) _
treneth divisions
T T

hardness

— ijmz ijmz
: 2 e i i )
o e 7 e e e

: I

|1 | 383 3B HI600I8) | (O] O[O0 ] 38
1190(121) {15 m |3
1200(12) | B

Notes () Apply to nuts in style 1 (refer to Reference table).

(*) Apply to nuts in style 1 (refer to Reference table).

(°) When tested in accordance with 4.2.1, the nut shall endure the load which results from
this stress without fracture of the nut or stripping of the thread. When the load is
removed, the nut shall be able to be removed from the mandrel with the fingers.

Remarks 1. In the hardness column, HV refers to Vickers hardness and HRC refers to Rockwell
hardness of scale C.

2. The minimum hardness shall apply to nuts which cannot be subjected to the proof
load test and to heat-treated nuts, and shall be treated as Informative Reference for
other nuts.

Reference : Show in Reference Table 2 is the break stress of combination of bolts and strength
Class. 6.8, 8.8, 10.9, 12.9 nuts of nominal height of 0.54.

Reference Table 2. Stress on Bolts Strip the Screw Thread.

Strength Actual proof Break stress of thread
divisions of load stress Strength divisions of bolts
lower nuts of lower nuts 10.9 12.9

6.8 8.8
38.7 26.5 30.6 33.7 35.7
it
{51.0} {29.6} {37.7} {41.8) {48.9}
Note ** : This lower nut has the nominal height of 0.5d. This stress is the minimum stress which
occurs on the section at a right angle to the axis of the bolt when the stripping of the screw
thread occur when bolts of strength divisions 6.8, 8.8, 10.9, and 12.9 are mated with thin
nuts of strength divisions 04 and 05 with a nominal height of 0.5 d and subjected 10 a
tensile load in the axial direction. Also it is expected that ther will be breaks in threads of

bolt when combined with lower strength bolts, and in nut screw thread when combined
with high strength bolts.

3. Material

The chemical composition of the material for each strength division of nuts shall be as given in Table 5.
Only, in strength division 05, 8 (style 1 with screw nominal diameter of 16~39mm), 10, and 12 nuts, it
is supposed that quenching and tempering were done.
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Also, when the product satisfies the mechanical properties in Table 4, chemical composition of the

material and conditions of heating may be altered with an agreement between people In charge of
delivery and acceptance.

Table 5. Chemical composition of the material

Chemical composition %

Strength division C Mn
maximum minimuim

l

minimum
0.150
0.150
0.058
0.058

.50, ¢ I T T

40 0060
00 050 00%
20 0038

Notes () For these strength classes, free cutting steel may be used.

In this case, the maximum content of sulphur (S), phosphorus (P), and lead (Pb) shall be
as follows :

S:0.34% P:0.11% Pb:0.35%
(") To improve the mechanical properties, it is permissible to add other alloy elements.

4. Testing

4.1 Types of testing
The tests to determine the mechanical properties of nuts shall be as given in Table 6.

Table 6. Types of Test

Types of Tests Mechanical Properties to be Tested Prescibed Items for Testing Method
Proof Load Test Proof Load Stress 4.2.1

4.2 Testing mechanical properties

4.2.1 Proof 1oad test

The proof load test is performed to determine whether the nut under test mated with a threaded
mandrel(9) as indicated in Fig. 1 or Fig. 2 will endure a load without fracture of the nut or
stripping of the thread when subjected to the tensile or compressive proof 1oad(10) in the axial
direction for 15 sec, and whether the nut can be removed with the fingers when the load is
removed. In this case, it is permitted to use a hand wrench for the initial halfturn of the nut.
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