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S 7371 deals with the performance of coatings on
metal fasteners and accessories.
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with performance specifications containing an
alternative torque/clamping force test, e.g. prevailing torque
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Annex A (normative)
Torque/clamping force test

CACLANIRIRILS LU

A.1 Principle

The torque/ciamping force test shall be conducied
at a temperature of 20 °C using torque and
r"lnmnlno‘ force measurl_ng devices (A.2.1 and

S

A2, 2) F'or referee purposes the dnvmg speed shall
not exceed 30 r/min.

A.2 Apparatns

NOTE Qoo figures A and A.2 for pl_

AN, SO0 IIgUICE Al £

where p is the thread p1t ch.

ns of test fixtures

A.2.1 Torgue measuring device, a torque wrench

or torque sensing power device accurate to within
2 % of the torque specified for the fastener to be

tested. For referee purposes, the measuring device

wandinge Ffall writhin th

measuring the actual clamping force

nerated as the fastener is tightened. The device

cvllvsw\tu“ £ 1asilelic!

shall be accurate to within 3 % of the spec1f1ed test
clamping force. The bolt clearance hole in the
backing plate shall be the same diameter and
tolerance as the test washer.

A.2.83 Test bolt for nut testing, the test bolt shall
have threads produced by tnread roumg of

Yo [ N e

tolerance class 6 g minimum to 4 h maximumn in
conformity with BS 2643 : Part 2 1981. Bolt length

CULUULILLIVY Vviuil i) TR & 12IT0

shall be such that a minimum of two thread pltches
as measured from the end of the bolt will protrude
through the nut when the nut is seated against the

test washer. Thread lengm shall be such that a

RS S — —mr 221 v
minimum of two full threads are within the grip

after the nut is tightened.

shall be chamfered. The thr ead

surface shall be free of burrs or other
contamination that can affect an accurate
determination of the performance of the nut.

The bolt shall have physwal properties in
accordance with BS EN 20898 : Part 1 : 19

3

— BEEPN Pware ~ i
appropriate to the property class of the nut to be
+aatnd
LTOLCuL,
The bolt shall Hav" he same finish (metglhc

sted. When testing a nut with
non-metallic o c ﬂake coatings, a test bolt zinc
electroplated Wlth a nominal thickness of 8 pm,
with a yellow chromate conversion coating and

iubricated in accordance with this standard shall be

raad

UuocTu.
A.2.4 Test nut for bolt testing, nut with thread
conforming to tolerance class 6 H in accordance

with BS 3643 : Part 2 : 1981 sh

properties in accordance with BS EN 20898 :

Part 2 ; 1992, appropriate to the property class of
the bolt to be tested.

test nnt zinc electr
ommal thlckne 8 pm, w1th a yellow
chromate conversion coatmg and lubricated in
accordance with this standard shall be used.
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A.2.5 Test washer, plain washer made from carbon
steel, quenched and tempered to a surface

hardness of 500 HV to 600 HV and a core hardness

A A YTET o [RSURY

of 450 HV o 480 HV and uncoated shall be used.
TN i~

The abutment face shall be clean and lubricant
free
The dimensions of the test washer shall be as

The faces shall be ﬂat and parallel within a
tolerance zone of 4 % of the specified minimum
thickness. The surface roughness of the abutment
face shall fall within the range 0.2pm to 0.4 pm
(see BS 1134 : Part 2 : 1990). The abutment face of

the washer shall be larger than the bearing surface

of the bolt, screw or nut to be tested. The test
washer shall be designed such that, when
assembled into the test equipment rotation of the

wasner is prevem;ed during tightening of the nut,

t or screw, and the internal diameter is located

g0 as to nvmd contact with the bolt or screw

underhead radius. Any device used to prevent
rotation shall not intrude into the contact area of
the fastener to be tested.

NOTE. A multi-holed plate may be used in place of test washers

provided that it conforms to the requirements for hardness,

dimensions, thickness, surface condltlon, flatness and
parallehsm and is located in the test equipment such that the

hole avoids contact with the bolt or screw underhead radius.

Table A.1 Dimensions of test washers
Nominal size of Minimum Internal diameter
part to be tested thickness

M3 0.45 3.8 3.7
M4 0.7 4.9 4.8
Mb 0.9 5.9 5.8
M6 i.4 7.1 6.9
M8 1.4 9.5 9.3
M 10 1.8 11.5 11.3
M 12 2.3 14 13.8
M 14 2.3 16 15.8
M 16 2.7 18 17.8
M 18 2.7 20.5 20.3
M 20 2.7 22.7 22.5
M 22 2.7 24.7 24.5
M 24 3.7 26.7 26.5
NOTE. For sizes above M 24 see clause 5.
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NOTE. The test washer shall be prevented from turning.
Figure A.2. Plan of a test fixture for bolt testing

Torque measuring device
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A.3 Procedure

Insert a test bolt (A.2.3) or nut (A.2.4) in the
clamping force measuring device and place a test
washer (A.2.5) under the clamping face of the
fastener to be tested. Tighten either manually with
a torque wrench (A.2.1) (a recommended
technique is described in annex B), or with an
equivalent torque sensing power device (A.2.1).

Tighten the fastener to be tested until the clamping
force specified in table 1, appropriate to the
property class of the fastener, is achieved. The
applied torque shall be within the values specified
in table 1. During tightening, prevent the test bolt
or nut, as appropriate, from rotating.

Use a new bolt for testing each nut and a new nut
for testing each bolt. Re-prepare the abutment face
of the washer between each test or use a new
washer.

In cases of dispute perform a referee test using an
automatic torque sensing power device. Maintain a
continuous and steady driving speed until rotation
has continued to beyond the specified clamping
force. Evaluate a continuous record (such as that
produced by an X against Y plotter) of torque and
clamping force to determine the torque for the
clamping force specified in table 1.

Annex B (informative)

Recommended testing technique for use
with manual torque wrenches

B.1 General

This is a recommended method for measuring the
torque characteristics of fasteners, employing a
manual torque wrench.

B.2 Apparatus

NOTE. See figures A.1 and A.2 for plans of test fixtures
where P is the thread pitch.

B.2.1 Hand torque wrenches, of a size suitable for
the range of test torque values anticipated.

B.2.2 Clamping force measuring device, to hold
the test fastener and test washer, and to measure
the clamping force produced by tightening the
fastener to be tested. (A strain gauge load cell is
preferred, but a hydraulic cell is acceptable.) (See
figures A.1 and A.2 where P is the thread pitch.)

B.3 Test procedure

The test method to determine torque/clamping
force performance is specified in annex A.
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