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RIVETS DRIVEN IN HOLES PREPARED WITH 78°
AND 83° COUNTBRSINEING TOOLS '

By Robert Gottlieb and Merven W. Mandel

In the investigation of machine-countersunk rivets
for alrcraft reported in reference 1, i1t was shown that
tight rivets are obtained 1f the rivet head projects above
the skin surface before driving and that loose rivets are
obtained 1f the rivet head lles below the skin surface
before driving. In the preparatlion 8f the specimens fgr
the investigation of reference 1, 78 rivets and an 82
machine-countersinkling tool were used. The present paper
glves the results of a supplement%ry study undertaken to
determine whether the uee of a 78 ocountersinking tool 1lan-
stead of an 82° counterslinking tool would substantially
alter the forezolng conclusion,

The specimens for this study consistod of two sheets
of 24S-T alumlnum alloy riveted together in the form of a
lap joint with two 1/8-inch-diameter Al75-T aluminum-
alloy rivots, ns shown In figure 1. The nominal height of
the manufactured countersunk head of the rivets was 0.046
inchs The rivoting proceduro used was that described in
reforence 1l as method C, wherein ths manufactured counter-
sunk head of the rivet 1s driven with & vibrating gun while
the shank end is bucked with a bdbar.

‘The helght of the rivet head above or below the skin
surface before driving 1s deslignated hy, positive when
the rivet head 1s abovo the skin surface and negative when
the rivet head is below the skin surface.

The testing procedure was tho same as that used in
the investlgatlon of reference. l.




RESULTS

It was concluded in reference 1 that a comparigon of
tho quality of machine-countersunk rivoted Jolints on the
basis of maximum load alone 1s not Justified; the yield
lond as & measure of tightness 18 a better criterlon of
tho strength quality of a flush-rivoted Joint, Tho yileld
load is defined as tho shear load por rivet for whiech the
sheots are permanently displaced an amount equel to 4
vporcent of the rivet dlameter. This definition is ardil-
trary and corresponds, 1ln a meoasure, to the arditrary
definition of ylold point commonly. specified for .airoraft
materlala. .

The effect of hy on yleld lomd and maximum load 1s
shown in figure 2 for the three shevet thlicknesses use%.
This flgure ‘indicates that although the use of the 78
countereinking tool instead of the 82 countereinking tool
increases the yleld lgad slightly, the effect 1s too small
to be of ary practical importance. The general concluslon
of reference 1l,.that increasing hy - in the positlive direc-

tlon increesses the yleld strength, 1s not altered.

The band of scatter for the test data of reference 1,
obtained with 0.,040-inch sheet and rivets with head heighte
of 0.064 inch, 1s shown by dashed lines in figure 2. The
fact thet the yleld londs for the epecimers reported herein
pPlot wlthin this band 1ndicatse-that the ehange to a head
helght of 0,046 inch caused no appreclable chesnge 1in the
yvleld strength. ] .

Langley Memorial Aeronautichl Laboratory -
National Adviesory Oommittee for Aeronautics,
Langley Field, Va. '
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Figure l.- Tost specimens
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Figure 2- Comparison of yield and maximum loads for 78° machine- countersunk rivets driven in holes prepared -

with 78° and 82° countersinking tools
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ABSYRACY
Tightness of 78° machine-cquntersunk rivets driven in holes prepared with 78° and 82°

countersinking tools is compared, Specimens for investigation consisted of two shests

of 21S-T aluminum alloy riveted together in the form of a lap joint with two 1/8-in.
diameter A17S-T aluminum alloy rivets. Results showed that although the use of the 78°
countersinking tool instead of the £2° tool increases the yield load slightly, the effect
is too small to be of any practical importancs.
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