2SP 68 to 2SP 71 : October : 1973

{Superseding British Standard SP 68-71}

UDC 629.7.02 : 621.884.3 : 669.71

British Standard: Aerospace Series
Specification for

100° Countersunk precision head aluminium and
aluminium alloy rivets* |

Foreword

The first issue of thése British Standards marked 4 departute from the traditivnsl method of
dimensioning countersunk head rivets by teand of tolefanced dimeénsions for the head dinthetsr, -
head thickness, land and angle. The method now adopted is known as the ‘flushness tolerance’ method
and was first used for countersunk fasteners in BS 1981, Unified machine serews and machine serew
nuts, Its basic principles and advantages are outhned in Appendix A to this standard, whlch also gives details
of suggested methods of gauging, The standards include the markmg of rivets as agreed by I1SO/TC 20—
Aircraft and space vehicles, and a method for the identification of undyed versxons of the rivets. o

Details of rivets with radiused tails for use in auto-riveting machines dre given in A;ppendm B.
v .

1. Scope

These British Standards speeily the mziehals dimensloﬁs, firlish, matking afd part numbefs 6f 100°
countersunk precision head aluminium and aluminium alloy rivets for aerospace use-

NéTE The figukés ifi ifich nité avé to b reghrded 45 the gAdard. A table 5 Hveh in Appendix ‘C to provide a feady
means of calculating the approximate metrle edquivalents of thé imperial dimensibns. More dcourate ¢onvefsiohs sheuld' e
ba.scd on the tables in BS 350. .

2, Materlal and manufacture

The rivets shall be manufactured from the appropriaté mititetial spevified in Table 1 it the condition as
supplied.

3. Condition of rivets 7
3.1 Rivets to British Standard SP 68 require no heat treatment.

3.2 Rivets to British Standard SP 69 require heat treatment in accordaiiée with 10.1 and 10.2 before use.

~3.3 Rivets to British Standard SP 70 require no heat treatment.

3.4 Rivets to British Standard SP 71 shall be finally heat treated by the rivet manufacturer in accordante
with 10.3.

4. Dimensions
The rivets shall conform to the dimensions specified in Tables 2 and 3.

*Index form of fitle: Rivets, 100° countersunk precision head, in L36, L37, L58 and L86 materials.

Grb
British Standards Institution - 2 Park Street - London W1A 2BS
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Telex 266933
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5. Flnlsh

5.1 The nvets shall .conform to the ﬁmsh for the appropnate mat "1a spei ;ﬁed m Table I

5.2 Anodic treatment shall be in accordance w1th the reqmrements 0 the: test issue of Procu
Executlve M.O.D. aircraft process spec:ﬁcatlon DEF 15 L '

. 1310-2k

Pr!mcd :‘n Englund by Gay!ard & Son Ltd., Londan. SEM 6TY

-




2SP 68 to 2SP 71 : 1973

7.5 Example of call-up:

SP 70-410
British T _l" Size and length
Standard no. part no.
(Table 1}, (Table 3).
For rivets in standard
colour (see Table 1),
For uncoloured SP 68, SP 70
and SP 71 rivets, replace
dash by U,

SP 70U410
8. Inspection
It is recommended that inspection be by quality control methods designed to ensure that the manufacturing

process is stable and that the rivets meet the requirements of the specification.

9. Freedom from defects

. The rivets shall be free from harmful defects.

The rivets may be rejected at any time for faults in, or revealed by, manufactufe, although they have
been made from material passed previously for chemical composition and mechanical properties.

10. Heat treatment of rivets

10.1 Immediately before use or before refrigeration as described in 10.2, rivets to British Standard SP 69
shall be heated uniformly at a temperature of 495 - 5°C and quenched in water at a temperature not

exceeding 40°C.

10.2 Rivets to British Standard SP 69 commence to age harden immediately when kept at atmospheric tem-
perature after quenching. Ageing may be delayed, however, by storing the rivets at low temperatures after
quenching, and they may be expected to remain in a condition suitable for closing for a period depending
on the storage temperature as shown below:

Temperature Maximum storage period
0°Cto — 5°C 45 hours
—15°C to —20°C 150 hours

The rivets shall be closed within two hours of solution treatment if kept at atmospheric témperature or
within two hours of removal from cold storage.

10.3 Rivets to British Standard SP 71 shall be heat treated by the rivet manufacturer as follows.

Solution treat at a temperature of 495 4 5°C and quench in water at a temperature not exceeding
40°C. Age at room jemperature for not less than four days.

11. Packaging

Rivets shall be packaged, bagged or labelled and such packages, bags or labels shall bear the complete
appropriate part number, e.g. SP 68-408. See Table 3 for part numbers,
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Table 1. British Standard numbers, materials, finish and marking of 100°
countersunk precision head aluminium and aluminium alloy rivets

R ARE

Material | Finish o ' _
i Identiftegtion ' €
mark

British : ‘ . j
Standard British Treatment Colour
no. Standard T

SP 68 L 36* " Anodicor Black ‘Ir
chemical
oxidation

SP69 - | L7+ 1 None Plain --—‘o-?flgmbos'ge;d _

chentical

SP 70 _:L‘_S'S""' _. ( Anodic or G're:'en | + Embossed :
{Q;sldamn - Viglet . |

*Latestlssue e : ,‘&. e . . S ‘_: : B 0

NOTE Undyed verswns of nvets in L 36 L 58 and L 86 afe. also avallable See 'I 4, L

-

L -
. riominal Iength '
;-‘ _ee Tables)

gf; :

_Optional end feature.
See Apperidix B

—2 (for ref. o_nly).

Fig. 2. Rivet dimensions -+ e

TETEAE

Comcal surface of head to be concentric with rivet shank within 0.005 in (0.010 in full mdlcator reading).
Maximum head cocking angle relative to rivet axis = %°,

£ e
s

R o S e s s
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Table 2 (contd.)

N
F | N
4 8
dia. dia.
t (for ref.only)
8 B
i ,/
)
Ln’
2 :
Curved edge optional
Fig. 26. Enlarged view of head
See Fig. 33
.. Maximum head diameter to sharp corners V
imum head diameter to sharp corners ¥ .
Flushness
Absolute minimum head d:ameter 8 o |1 tolerance
= Y
. AR
A
1002 w /gmlmum head
74 prot.rus:on P
________ ////,
—— Maxirumhe
protrusion P—-
Nominal head
angle is used

4————— Gauging diameter N——1 in calculating
head pretrusion

R rad.

o

he shank diameter may increase

gradualty over this length, defined

as 0-05in along the shank from
the radius A tangency point,to
a maximum of the shank diameter
pfus 0.002 in at the point of
tangency with the fillet radius

Fig. 3a. Diagram showing maximum and minimum head conditions

NOTE. Head angle to be checked at intervals during production, Gauges suitable for controlling flushness are described in

Appendix A,

?
i
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Table 2 (contd.)
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Table 2 (contd.)
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Table 3. Standard lengths and part nhumbers of 100° countersunk
precision head aluminium and aluminium alloy rivets '

e———— L ——»]
nominal length -

A dia.
\ B

¥

Fig. 4. Rivet dimensions.

. . B Nominal diameter, 4, in inches

Nomimal | e | % | % | Y e % '%-. %
length, L¥: L - . : el _

0080 in [ pot umber - ' L
The last two ﬂgurw oi' the part numbers denote the length in s in, the remalmng figure or figures

: denoﬂng the diameter in %9 in.

% -::_;202 { OO 117 R ST i
i %e 4203 02303 0 403 o ]
% | 204 | 304 |- 404 | 504 |

% 206 306 :'406 | 506 ) 606 [ 706 | 806 . o -
| 7| | d07 | sor | 607 |07 ] w07 | 007 |

% | 208 | 308 | _.408' 508 | 608 -l 708 | 808 . | 1008 | 1208
% |7 2097|3097 Y 409 | 509 | 809 [ 709 f 809 | 1009 ‘i 1209
% .| -__210 ' -"310 410 | 5100 |- 610 - [ 710 | 810 | 1010 |- 1210
e ,*211 | #3110 | *an | *5y | *ell | *711 *$11 | *1011 . | *1211
% | *212 312 412 | 512 612 712 | 812 | 1012 | 1212
vy, | %213 L %313 [ 4137 | *513 | *613 | *713 | *813 | *1013 | *1213

% | 24 | o314 | aa | s | oes | s | os1a | 1014 | 1214
*uhe | *¥215 | *315 *415 *515 | *615 *715 *815 | *1015 | *1215
1. ] *216 316 416 | 516 616 |- 716 816 1016 1216

1% %318 418 sig | 618 | 718 | 818 | 1018 | 1218
1% | . | *320 420 520 620 720 | 820 | 1020 | 1220
1% *32 | 4m 522 622 722 §2 | 1022 | 1222

1% *324 424 524 624 724 824 | 1024 | 1224
1% - 428 528 628 728 828 | 1028 | 1228
' 532 632 732 8§32 | 1032 | 1232

e

2% I I T a0 | s | 1040 | 1240
3 ' 648 748 848 1048 1248

5 N T PR SR TS SRR L R R e e B TR R Ty Y
b3

* No:n-prcfcrred sizes.

NOTE. For details of rivets with radiused tails see Appendix B, The maximum available lengths of radiused tail rivets are
indicated in Table 3 by the broken line in each nominal diameter column. The maximum nominal length L available for each
. nominal diameter A is the length corresponding to the part number immediately above the broken line.

HERP TR 1

® T

AR YR
i
H
¥
i
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Appendix A
Principles of flushness control and recommended gauging practice

A.1 The major requirement of the user of a countersunk head rivet is that the upper surface of the head
should fit with as great degree of flushness as possible with the surface into which it is inserted. This

flushness is dependent upon both the tolerance on the head of the rivet and that of the countersink into -

which the head is fitted. The method of dimensioning adopted in this standard directly controls the
flushness accuracy of the rivet in relation to a nominal countersink, the result in an actnal assembly being
dependent upon the tolerance applied to the countersink, which is outside the scope of this standard.

A.2 In the traditional method of dimensioning countersunk head rivets, the limits on the rivet head thickness
are affected by the tolerance on the shank diameter. This however is of no consequence in the matter of
flushness and it would be necessary, for any degree of flushness, to exercise a closer control on head thickness
and/or shank diameter if the traditional dimensioning methods were used.

A.3 The recommended methods of gauging flushness are simple and do not call for any measurement of
difficult or dubious dimensions.

A.4 The most important aspect of the rivet head in the attainment of flushness is the position of the flat
upper surface of the head in relation to the conical under surface. The ganging dimension by which this is
controlled is that between the flat upper surface and a plane which cuts the conical surface of the head normal
to its axis at a specified diameter known as the gauging diameter (see Fig. 3a). The dimension gauged is
known as head protrusion and its tolerance as the flushness tolerance.

A.5 The variables which affect the flushness tolerance are;
(1) the diameter to sharp corners, formed by the hypothetical intersection of the flat upper surface of
the head and the conical under surface; . _
(2) the included angle of the head;
(3) the concentricity of the head and the shank.

The gauging diameter is at approximately one-third of the head depth from the upper surface.

A.6 The elements which define the rivet head and are required to be controlled by inspection are:

(1) head protrusion, the limits of which define the flushness tolerance;

(2) diameter of head to sharp corners; this is controlled indirectly by the inspection of (1) and (4);

(3) actual diameter of head for which a minimum is specified and which is the diameter at the Iand;

(4) included angle of the conical under surface;

(5) radius between conical surface and shank.

It is not a requirement of this standard that a particular method of inspection shall be employed. Head
protrusion may be checked by means of a gauge of the type shown in Fig. 5, by a Go-NOT GO gauge,

by optical projection, or by any other suitable means. The actual diameter may be checked by direct
measurement or by a Go — NoT Go gauge.The head angle and radius at shank may be checked by optical

projection.

A.7 Fig. 5 illustrates a type of gauge which has achieved some popularity for use with aircraft countersunk
head bolts and rivets in the USA. Details of a suitable gauge block are given in Fig. 6.

The intersection of the hole ‘X’ with the top surface of the gauge block forms the diameter on which the
cone of the rivet head rests. The diameter of the hole X’ is slightly less than the gauging diameter N to
permit the edge of the hole to be broken to form a land approximately 0.003 in wide by lapping with a
hardened steel ball until the dimension Z is within the stated limits. Z is calulated from the formula:

Z = WY + 4/ T—N").

When the rivet is inserted in the block, the dial indicator is used to give a direct reading of head
protrusion which is the amount by which the top surface of the rivet protrudes above the top surface of the

gauge block.
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DialI -i_ndicg_to_r
~—scgle reading
e 0.bod! in

Stylis

Héad protrusion
(see Table 2) : _
S 2 | - Gauge block " Side view

T L — 1 (e Fig. 6) ol stylus

e LR L S P L U

AL

Stylus and top surface of gauge block to be ﬁarallel within 0.0001 in. Indicator te be perpendicular t’d 7

gauge block, T O

oz,

i S S R B S 0 AT M A N < S o et R 882 e e o

B

Fig. 5. Method of measurement of head protrusion
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Table 4. Dimensions of gauge blocks

Ball for checking gauge

A2 ! .
!/// Fig. 6. Pratrusion gauge hlack
7 (ses Fig. 5 and A.7.)
W dia: S —

Diameters X and W to be concentric within 0.001 in full
indicator reading.

Section through gauge block.

Balldia., ¥ | Cfboredia., | Ball Depth of | Mo, depmn
Nominal X protrusion, counterbore, | Dia. of Length of of gauge
size of zZ* T guide, guide, § block fgg'
rivet c +0 +0.0002 +0.010 +0.003 ; rivet e
Nominal ~0.001 —0 0 B £0.010 i
in . | in | in in in [ in pim T gy
O 0.15625
Y (%) 0.093 0.1394 0125 | 0066 | 0.100 1
0.2362
Yha {6 mm) 0.147 0.2089 0.140 0.099 0.150 1%
03125
% {%44) 0,188 0.2795 | 615 | 0130 0.200 1%
B vy it FROE S I SRR B
% (%) 0.239 0.3303 0.160 0.162 0.250 2
0.46873 .
Yho ("%3) 0.294 0.4153 0.175 0.194 0.300 3
0.5625
Yha (%9) 0.346 0.5014 0.190 0.226 0.350 3
- 0.6250
% (%) 0.397 0.5522 0.200 0.257 0.400 3
0.750
% (%) 0.476 0.6631 0.210 0.319 0.500 3
‘Lr _ 0.9375
% (1%) 0.584 0.8338 0.240 0.382 0.600 3

* For the basis of calculation of this dimension see A.7,

11
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Appendix B
Rivets for use in auto-riveting machlnes

B.1 With the advent of auto-riveting machines, it is necessary to form the rivet tail with a small radius.
Conventional methods of riveting are unaffected by this feature.

*
ST T
rad. @ P

max.

i

* Intersection points.

Fig. 7. Detail of radiused. tail

‘Table 5. ‘Dirh_en'sidnsof radiused tails

Dia..

Ii Nominal T rad,

diameter by min. +0.010 in. P max,

1 in in m . in

g Yis 0.011 0.019 0.053

] Y 0.018 - 0.029 0.078

M % 0.026 - 0.039 0.102

" 7 0.034 ©0.049 0.128

; Yis 0.042 . 0.059 0,153

ﬂ Yaa 0.049 0.069 L 0.180
% 0.057 - 0.078 0.202
Yis 0.073 0.098 0.248
% 0.089 0.117 - 0.294

B.2 After 1976, rivets of standard lengths and diameters, up to the maximum avallablc lengths mdlcated by
ey ken-imes-shown-in-Eable-3;-wilt-only -be supplied with radiused tails. Until then, manufacturers are free
to supply rivets with either tail form, unless purc_hasers specifically order nvets with radiused tails.

B.3 Rivets with lengths and diameters outside the range detailed in A.2 will, normally, only be supphed in the
blunt-ended configuration. _
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Appendix C
Conversion of inches to approximate millimetre equivalents

“in mm in mm in mm
Yoz 08 Yhs 11.1 1 254
Yes 1.6 % 12.7 2 50.8
Yz 2.4 Yie 143 3 76.2
% 3.2 % 159 4 101.6
%o 40 | W 175 | 5 1270
% 48 | % 191 | 6 154
T 5.6 % 20.7 7 171.8
% 64 | w22 |8 2032
% - 80 % 239 9 228.6
% 96 10 2540
g ':.:ﬁ’xémples: 7
luin =254+ 96 = 35.0 mm

'0.124in ='2.54 + 0.508 -+ 0.1016 = 3.15 mm

“Tfils British Standard, having been approved by the Aerospace Industry Standards Commitiee, was published under the
authority of the Executive Board on 31 Qctober, 1973.

" @ British Standards nstitution, 1973.

ISBN; 0 580 07706 3

Copyright

Users of British Standards are reminded that copynght subsists in all BSI publications. No part of this pubhcatxon may be

reproduced in*any form without the prior permission in writing of BSI. This does not preclude the free use, in the course of
implementing the standard, of necessary details such as symbols and size, type or grade designations, Enquiries sHould be
addmsed to the BSI Secretariat.

Contract requirements
Attention is drawn fo the fact that this British Standard does not purport to include all the necessary provisions of a contract.

Revision of British Standards
British Standards are révised, when necessary, by the issue elther of amendment slips or of revised editions. It is important that

users of British Standards should ascertain that they are in possession of the latest amendments or editions.
The following BSI references relate to the work on this standard:

Committee reference ACEf14  Draft for approval 72/35871
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37177

=

Amendment Slip No. 2
published and effective from 30 June 1980
to British Standard 2SP 68 to 2SP 71 : 1973

{Aerospace Series)

—=

100° Countersunk precision head aluminium
and aluminium alloy rivets

Revised text

AMD 3263 Clause 7.2 (as amended by Amendment No, 1}
June 1980 In the first sentence insert a full stop after ‘consumed’ and delete ‘or until the end of
1978, whichever is the sooner.’.
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