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INTRODUCTION

In previous studles of the tlightness end flushness
of machine—countersunk flush rivets (references 1 to 3)
it has been found that, 1f the countersunk head protrudes
above the sheet purfmce before the rivet is driven, a
much tlghter riveted Jjolnt 18 obtained than 4if the counter-—
sunk head is bPelow the sheet surface before the rivet 1is
driven. The purpose of the present investigation 1s to
study the effect of the height of the rivet head on the
number of cycles required to cause fallure of a machine—
countersunk flush-riveted joint under a combined static
and alternating shear load.

SPECIMENS AND TEST PROCEDURE

The specimens, which consiested of 245-T alumilnum-
elloy strips riveted with Al7S5-T rivete, were of two types
(fig. 1). Flgure 3 1llustrates the two methods of rivet-—
ing investigated for each type of apecimen. 1In the
ordinary flush—riveting procedure the height of the rivet
head above the sheet surface before driving hy was meas—

ured as described in referemce 1l by means of a dial gage
graduated to 1/10000 inch. These rivets were driven
according to method B of reference .1, in whlich the manu-
factured head of the countersunk rivet ias bucked on a
flat plate while the shank end 1s driven with.a vibrating
gun (fig. 2(a)). Three specimens of each type were fab-—

.Ticated according to the NACA procedure, method E of

reference 1l; that is, by using round-head rlvets inserted
from the back of the joint and bucking the shank end into
the countersunk hole while the manunfactured round head 1is
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driven with a vibrating gun, as 1llustrated in figure
2(b). The countersunk rivet heads on the specimens
riveted by method B were milled off flush with the sheet
surface prior to teating.

The specimens were tested 1n the fatigue-testing
machine shown 1n flguree 3 and 4., The specimen was
subjected to a static load of 38 pounds per rivet and,
in the case of tight rivets, to an alternating load of
137 pounds (5 1v) per rivet at a frequency of 2700 cycles
per minute. The amplitude of vibration was measured in
eack case with an optical micrometer (fig. 5). On the
asgumption that the weight vibrated with harmonlec motion,
the alternsting load was computed from tho amplitudo of
vibration, the frequency of vibration, and the mass of
the welght. A correct value of the alternating load was
obtained from this computation provided the rivets were
tight. In the case of loosc rivets the motion of the
welghts could no longer be consldered harmonlic and the
alternating load became an impact load of undetermined
magnitude.

RESULTS AND CONCLUSIONS

The results of the investigation of the number of
cycles regquired to cause failure of flusgh-riveted Jjoints
under the combined static and ealternating load described
in the preceding paragraph are presented in figure 6 for
type I specimens and in figure 7 for type II specimens.
From these flgures, the following concluslons are drawan:

1. The number of cycles to fallure for Dboth type I
and type II Jointe using the ordinary flush-riveting
procedure dropped from between 500,000 and 1,000,000
cycles for posltive valuea of by (tight rivets) to be—
tween 50 and 100 cycles for negative values of hy

(10088 rivets).

2. Tre number of cycleg to fallure for NACA flush
rivets 18 ms great as or slightly greater than the numder
of cycles to failure for the tightest flush rivets driven
by the ordinary flush-riveting procedure.

3. For the tight joints in the ordinary flush—
riveting procedure (hy =zero or positive), fatigue

failure usually occurred in the sheet; whereas for the
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loose Joints in the ordinary flush-riveting procedure
(ny- -negative) failure oocurred by shear of the rivetes.

Only two of the 19 specimens for which hy was Zero or
positive falled by shear of the rivets.

Langléy Memorlal Aeronsutical Laboratory, .
Natlonel Advisory Committee for Aeronautics,
Langley Fileld, Va.
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Flgure 1.~ Test specimens.
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Figure 2. - Methods of riveting investigated.
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Figurs 3.~ Diagram of fatigue-testing machine.
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Figure 5.~ Optical micrometer used to determine amplitude of vibration.
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