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Speciiication
1 Scope

=
This Part of BS 7644 specifies requirements for the
general dimensions, tolerances, materials and
performance of compressible washer-type direct
tension indicators for use in a steel-to-steel
connection with high strength friction grip bolts
and nuts conforming to BS 4395 : Part 1 : 1969 and
Daw+ 9 . 1Q20
Laiv a4, LIoVT.
Two grades of indicator are specified, grade i
{general grade) and grade 2(higher grade) for use
with bolts and nuts conforming to BS 4395 : Part 1
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2.1 Normative references
This Part of BS 7644 incorporates, by reference,
provisions from specific editions of other
publications. These normative references are cited
at the appropriate points in the text and the
publications are listed on the inside back cover.
Subsequent amendments to, or revisions of, any of
these publications apply to this Part of BS 7644
only whan inanwanatad Jm 36 her sz b o
Vidy wilClil iUl puiattu il 1L Uy upuauing or
revision
Table 1. Dimensions of compressible washer-tyne
Dimensions in miilimetres
e:"..ral bolt Internal diameter d; External diameter d, Washer thickness | Height over
diameter protrusions A,
Min. Max. Min. Max. Min Max,
Mi12 12.80 13.50 25.0 30.5 2.50 5.50
M1§ 16.80 17.50 31.0 36.5 3.00 6.00
MZ20 21.00 21.80 38.0 43.5 3.50 §.50
M22 23.00 23.80 43.0 48.5 4.00 7.00
M24 25.00 25.80 48.0 53.5 4.00 7.00
M27 28.00 29.00 54.0 60.0 4.00 7.00
M30 31.00 32.00 57.0 63.0 4.00 7.00
M33 34,00 35.00 §7.0 76.0 4.00 7.50
M36 37.20 38.00 77.0 83.0 4.00 7.50
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Figure 1. Dimensions of compressible washer-type direct tension indicators
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mannfanturar aftar tha final nradnsatinan nrnnnce Naminal Duada 1 £lmada 9
ALIGAALUALGAL VUL LA GALLL Uity 1iwoa A UVM UL VIVLL PLULCOO,y AVVvaLLLLGa Giauc a Fiauc o
ie. T SIS bolt Min Mae A WMaw
1.€. T S Min Max Min. Msx.
diameter
pe
m e o " M19 AO A =0 9 _ _
i <L O < 11 U v AVRL AL he 2 e JIT.0
BS 6587 : 1985 AQL 1.5 sample size 8, acceptance a1 GO 3 110 E 109 G 140 B
" N e = ? = M10 va.1 110.9 1Us.Y 140.0
number AcC.O.
s s . - . < M20 144 173 161.8 219.0
The indicator loads in table 2 are the compressive
| YOI DERRSI WS TSN U S R N AMID 177 219 ann 9 270 Q
10aas to pe appiied In Ooraer to corapress ine ks L “ia avv.z aiv.o
nratrmcinne nn tha indisatnre ta agivn tha indicatar YY) anry a0 ana Q1o
MEVUL UWORVLRLD Uil VU HIUIVAGUVIT W BRIV Ul iiuivaivul wviz4 YAV 44&6 ‘oo 4 010
gaps as shown in table 3 rom o0 0 ane
M27 234 281 303 409
The indicators shall be tested on a calibrated load
oo T coi o | M30 286 343 370 500
measuring device. The load requirement of table 2
PA AR | I NPT GG BRI T LIS IO . [ RS R LY O] ArFn no
shall D€ met and tne Mmnaicators compressed to the Vios - - 459 021
average gaps given in table 3 M36 418 502 _ _
The load measuring device shall permit the NOTE. The values of minimum load for grade 1 and
measurement of the gap and load at the same time; PP i oac o g s to i
= i o%r & oS 8L AL S8R AEES minimum/maximum vaiues for grade 2 correspond to ihe
the gap shali be measured by elther a feeler gauge preloads specified in BS 4604 : Part 1 and Part 2.
or a dial gauge.
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Table 3. ‘A‘, erage indicator gaps
Dimensions in millimetres
indicator position Grade 1 Grade 2
Mﬂ:‘mum average | Maximum average Minimum avera gei
gap™ gap~ gap~’
Under bolt head, when nut is rotated (figure 2a) | 0.40 0.50 0.40
Under nut, when bolt is rotated (figure 3a)
Under nut, when nut is rotated (figure 2b) 0.25 0.35 0.25
n )

nAdar tha watating anmmenes o [Py Lria_ 2 _
under the rotating component. Indicator

ads being attained when the boits a.ne tightened to the specified gaps.
e at least the minimum joad in table 2.

vOT

xceed maximum ioad in tabie 2.
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preventing the ingress of any moisture.

ML AD 1
ditional protection is considered necessary,
butyl rubber sealing compound may be appli
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Figure A.1 Checking the indicator gap
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List of references (see clause 2)

Normative references

BSI standards publications

BS 729 : 1971 Specification for hot dip galvanized coatings on iron and steel articles

BS 1706 : 1990 " Method for specifying electroplated coatings of zinc and cadmium on
iron and steel

BS 4395 : Specification for high strength friction grip bolts and associated nuts
and washers for structured engineering

BS 4395 : Part 1 : 1969 General grade

BS 4355 : Part 2 . 1569 Higher grade bolts and nuts and general grade washers

BS 4521 . 1988 Specification for sherardized coatings on iron or sieel

BS 6322 : Tolerances for fasteners

BS 6322 : Part 3 : 1992 Specification for tolerances of plain washers for bolts, screws and nuls
with nominal thread dzametmfnnn 1 mm up to and including
150 mm. Product grades A and C

BS 6587 : 1985 Method of acceptance inspection for fasteners

BS 7644 : Drrect tension indicators

BS 7644 : Part 2 : 1993 Specification for nut face and bolt face washers

BS 4604 : Specification for the use of high strength friction grip bolts in
structural steelwork. Metric series

BS 4604 : Part 1: 1970 . General grade

BS 4604 : Part 2 : 1970 Higher grade (parallel shank)
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Contract requirements

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards arc responsibie for their correct
application.

Revisions

British Standards are updated by amendment or revision. Users of British
Standards should make sure that they possess the latest amendments or
editions.

Any person who finds an inaccuracy or ambiguity while using this British
Standard should notify BSI without delay so that the matter may be
investigated swiftly.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying British Standards

M e '~ Py P M ~
Orders for all Dritish Standard publications should be addressed to the Sales
Department at Milton Keynes

Information on standards
BSI provides a wide range of information on national, European and
international standards tnrough its lerary, the Standardline Database, the BSI

. LAAIAA_~ PR .d.,- 4 )2 PR

information Technology Service \Duoj and its Technical llt:l.p VO LXPOoTers
Service. Contact Customer Services, Information Services Group at Milton
Keynes: Tel: 0908 221166.
Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For
details of these and other benefits contact the Manager, Membership
Development at Milton Keynes: Tel 0908 220022.
Copyright

P oS L=4
Copyright subsists in all BSI publications and no part may be reproduced in
any form without the prior permission in writing of BSI. This does not

i .

preclude the free use, in the course of implementing the standard of necessary
details such as symbols and size, type or grade designations including use by
incorporation into computer prograrms, but where these details are reproduced
mcludmg without limitation in prmted form, in computer programs or in any

AP T atcrnunr tha marmmicoian in b ian oy ~AF J e 3 Ahtainad and

ouwner lUIlll WIldl,bU(, CI, LC perinusslun WTILILE 01 1.)01 mMusc Ut: ootainea ana
if granted will be on terms including royalty, before the product is sold,

i1l sralivtQG Wil v O W CARANINE T0Ya), PR 5 500

licensed or otherwise exploited for commercial gain. Enqumes about copvnght
should be made to the Copyright Manager, Publications at Milton Keynes.

Linford Wood
Milton Keynes
MK14 6LE
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published and effective from 15 August 1993
to BS 7644 : Part 1 : 1993

Direct tension indicators
Part 1. Specification for compressible washers

AMD 7872

Table 2. Indicator loads at appropriate gap
(see table 3)

Load in kilonewtons

AMD 7872/August 1993
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In the heading of column 2 delete ‘Maximum average gap®)’ and substitute ‘Maximum
avarage goand )

average gap-/
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