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P . sUMMARY ST e e

a i S

‘Tegte of various types of riveted join%t’ cOmPOSeE“of
248-T ‘sheet and 1/8-imch AI7S-T rivets have been made 1n

order %0 determihe the effecdts of " speclmen %ype “on: ghear

strengths., The results indicated that there was® only
slight variafion in shear strength with &ohyiderabls- var-

*iatidn in the types of specimen, Lap -joints gaver & ghear

stréngth about 2 percent’ greater than jointe with 'a single-
butt strep and” Bbout. 4 percent greate¥ than' ddudble~shear,
double-butt sbrdp jdints.- Joints in Whlch a single ;;vet
shear "strengths ﬂhan Joints with two o1 more rlvets. .The
double~shHear "joints gererally reelsted deformatidn better
than other types of joint S IR
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INTRODUCTION

Several types of rivet shear specimen have been ubi-
lized in various 1nvestigations of the shear strengths of
driven rivets, but there ie ‘somne queetion ad to posaible
differences in resulte obtained from 'one type of specimen
as compared %0 those Pfrom another type -of . specimen that
involves identical materials.i An . investigatlon to deter-
mine ‘bhe effectd of specimén type on &hear strenghths -could

“also furnish data concerrning the-dsformations under load

of the various types of joint. Such information on typés
of joint which are representatlve of practices in the atr-
craft 1ndustry woﬁld be of considerable value.'

The obaect of this investigation was to determine the
effect of a number of different types of specimen on the
shear strengths of driven rivets and alsa on the deforma~

tion characterisiics of the various Jjoints, T e
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The specimens for thig investigation were made uelng
1/8-inch dlameter’ AL7S-T rivets and 248-T sheet. The
sheet thicknesgs for simgle~ghear Joints was 0.064 inch,
and for the double-shear Jjoints a combination of 0,064~
ineh and 0,128-inch thicknesses was used, All rivat
holes were drilled with a No,.30 drill (0.1285 in.). 4l1
rivets were taken from the same batch and were cold
driven with flat heads of approximately 2/16-inch diam-
eter. The driving pressure was about 2100 pounds. -Ten
riveted panels were prepared for this investigation,
Each panel consisted of four identical specimens 0of one
of the ten types shown in figure 1, There were three .
panels of single-~shear lap joints, one each with one, two,
and three rivets in line; three panels of single~shear,
‘single-butt-strap Joints, one each with one, two, &and
three rivets in line on either 'end of the joint; two pan-~. -
els of single~shear, single~butt~strap Joints, one each
with two rows. of one or two rivets in line; and two pan- .
"els of double-ghear, double-butt-strap Joints, one each t
with one or two rivets in line. -The panels wers numbered
congecutively from 1 to 10. For all specimens the edge .
distances in the direction of gtressing were twice the
nominal diameter of the rivet, the pitch of rivet lines
wag four diameters, and the gage for .the specimens with
double rows of rivets was six diameters.

TESTS

‘A1l specimens were tested in the 50,000-pound capac-
ity Southwark-Tate~Emery universal tésting machine, serial
no. 50-TE-162, using the proper .l10ad range for the par-
ticular type of specimen tested.' The tests were performed
7 to L0 days after the rivete had been driven, 8lip in
the joints Wae measured on a 2-inch gage length .with the
uge of a dial gage with points set at right angles to0 the
direction of travel of the stem, These¢ measurements were
made on both edges of eaoh specimen for load increments - r
of 26 pbounde per rivet for the single-shear specimens and
50~pound increments per rivet for the dodbléfshear apeci-
mens. , : : ‘
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The maximum loads for each spec;men .an d the corre-
sponding shear strengths per rivet.ars. listed in. table .
411 specimens failed by shearing the rive%s. “¥he great -
est shear strengths were obtained from the lap joint with™
a single rivet (type 1), althoiigh ites nafZiii Bf "§trength
over the next strongest joint (type 3) was quite small.

As a group, the lap joints gave gredté&¥-shéar st¥engths T

than the joints with single-butt straps and both gave

greater strengths _than the double- shea£4#double—butt— o

strap jointe. The aifference in strength between fhe T
strength of &ingle-shear and double~sheax joints is con-

sistent with thé redults of previousitests,’ The spread

between the average values was gquite smgll,- the maxlmum'

average value oBtained for any. specimen-type being ‘36,500
pounds.per sguare inch,-and the migimum 34,925 pounds per
square inch,: The over=all average was:85, 640 -pounds per

square inch, whion is 32=percent: greaterrtnan bhe preqent

design’ value of 27, 000 pounds per squars 1ych permitted
by .A.NC 5, i e - Yo % - g

f; ‘- e R . - . B .“v-.- . - % 3

A?erage load—slip curvesg for, #he vqxieus types Of
specimgn gre shqQwn in:figure.’2, «-Eﬁr comyaratige purpo&gs
all the curves are ploﬁE‘I ffom the same origin in: figure
3. From this comparison it ie. evident fhat, for a given .

‘10ad pet rivet. types 8 end 10 (double-shear, déuble~bubt-

strap Joints) were more resistant to deformation than any
other type, and that type.l.{lap.joint, single rivet) was

the stiffest of the singlé-sheser joints, Similarly Jjoints

in which a single rivet was sheared showed legs deforma-~

tlon than Jjoints, in whlqh two or mQre. rivets resisted the
shearing forces.. S e . LT LT
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It will be noted in'figure & tHat, £f6r a given load -~
per rivet, the.lap jolnts were all more resistant to de-
formatlQn than the Jjointg with single—butt gtrgps. Thisd_
condition exists because thée. lap jéints, had only . éné '
shear surface on_which g ippage cduld:’ Qccur‘ whereas the -
joints with single-butt stpaps had two surfages on which _
slippagse. could occur.f In oﬁhen wprds, e&éh single—butt—_
strap joint represents tya” separakté . lap Joints. Simi-
larly each double-butf-strap joint  cad be thought of as
two separate Joints, Follewing this line.of reasoning,
figure 4 has bheen prepared in which the deformations .of
the single- and double-butt-strap joints have all been
divided by 2; whereas the deformations of the lap joints
are plotted without reduction, Furthermore the ordinates.
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are expressed in termg of shear stress rather than load
in pounds per rivet to ‘take into account .the extra shear
plane in the double-shear Jjoints. A comparison of this .
figure with figure 3 indicates that this method of plot- :
ting has grouped the ‘curves miteh fiore clodely together,
an indication that sotie of the §pread 'in the curves in
‘figure 3 can he explaxned by the- foreg01ng reasqning.

The following tabuiation glves the comparatlve rat- -
ings’ of the various specimen types on the basis' of both. .. -
shear strength and reslstance to deformatlon- T,

‘o , s - Shear |Resistance 0
Specimen Descriptiion | . . |strength| deformation
type. S ieea o .. . .| order order i
. . : . ce- .- ._—_ e o . "_ ' (8-)
1 {Lep joint, single rivet:- 1. 3 ]
2 |lap Joint; two rivets . 3. - 5 L L.
3 Lap ‘joint, thide rivets . N - 4 )
4 Single~butt~strap joint, two rivets 6 A
5 Single-~-butt-strap joint, four rivets 8 10
6 °° |Single-butt-gtrap Jjoint, six-rivets :{' . 5. 9. .
A Slngle«butt-strap Joint,. two rowg, e .
T four Pivets -n tut ow SR el U RN IO A
g Single-buﬁt~strap joint, two rows, t P I -
I 7 'éight rivets- Lo e T -
9 e Doubie—butﬁ—atrap Jbint, two rivets S L S
10 ¢ Double-Buttustrap joint, four rivets- S L S - A

aFroﬁ-f;gureEB; using & lOad ner rivet of abou$ 300 potinds,

. CONGLUSIONS = - - S =

e e . -

The. resulta of teqts on. Varlous types of riveted

joint composed, of_ 24S-T sheet and. 1/8 inch Al?S T rivets

lead to the, follow1ng bonclusions. o ) : o - <
e : o g y -

.Zi.n.The average shear strength based on the area of: '

the hole, af the 1/8-inch AL7S-D rivets tested in this ' -

investigatiogn was 35, 640 pdunds'pe; squgre Indh,':a value ' L v

that 1s above, the average shear strength expected for k

such. rlvetS,according to resultg of ‘previdus tests, dand

is 32 percent greater than thé 27, 060 pounds per aquare .

inch design value permitted bv ANC

PR
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2. There was only a small variation in shear strength _ __
in the individual tests regardless of -conéiderable varia- o
tions in the types of specimen, The louest individual
value was 34,500 pounds per saguare inch obtained ‘on a
double~butt- stran joint with four rivets, and the highest
individual value was 36,800 pounds per square inch obmalned_
on a lap joint with a slngle rivet.

S Lap Joints gaveé an average shear strength about
2 percent greater than jolnts with a s1ngle—butt strap and
.about 4 percent greater than double-shear, double-butt-
gtrap joints. .
4, Riveted joints in which only one rivet resisted
the shearing forces gave about 0.5 percent greater shear
strengths than joints in which two or more rivets reslsted_ L
the shearing ferces. o

5, In general, ths douflevshear joints resisted de-
formation better than other types of joint.

Aluminum Resesarch Laboratories,
Aluminum Company of america,
New Xensington, Pa., May 16, 1942.
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TABLE I

THE EFFECT OF THE TYPE OF SPEGCIMEN ON THE SHEAR STRENGTHS OF DRIVEN RIVETS

Type of riveted Joint "Sketoh” SpecimeniMaximum Loed|Shear strength
1 (1b/8q in.)
R L)

Lap joint with single Lo o ' 1-1 473.5 36,400
rivet.. -.. - . —_— 1-2 473.0 38,400
J 1-3 479.0 - 36,800

; 14 472,58 - 38,400

¢ o] 71 - o

Co Average 4745 35,500

Lap joint with 2 ‘ 3-1 9230.0 35,400
rivets in line = 23 -955.0 38,700
: , 2-3 940.0 36,300

& o of §| 3-4 955.0 38,700

L Average|  943.5 38,350

Lep joint with 3 -~} * ' T - 3-1 1395.,0 35,800
rivets Iin line .. e 3-2 1415.0 36,300
R . 3-3 1430.0 36,500

2 io o af i 34 1430.0 36,600

* | Average] 1417.5 36,325

Single-butt-etrap 4-1 453.5 34,800
joint'with 3 Tivets [ 4-3 464.0 35,700
© . 4-3 ' 459.5 35,400

2 [olo] ] 4-4 458.0 35,200

Average 455.0 35,276

Bingle~butt-strap 5-1 815.0 35,200
Jjoint with 4 rivets =t 5-3 920.0 35,400
. - 5-3 820.0 35,400

3 {o ofo of ¢ 5-4 905.0 34,800

Average 915.0 35,300

8ingle-butt-strap 6-1 1385.0 35,500
joint with & rivets TN W SO S S 6-3 1380.0 35,400
A . 6-3 1395.0 35,800

¢ Jo ¢ ojo o ol % 6-4 1395.0 35,800

Average 1388.0 35,8385

Bingle-butt-strap _ .7-1 915.0 . 35, 200
joint with 4 rivete F 7-3 920.0 35,400
in 3 rows o5 0 -3 8156.0 35,200
74 915.0 35,300

ono .

Average 918.0 35,360

8ingle-butt-stiap b 8-1 1845,0 35,500
oint with 8 rivets . ©B-8. 1880.0 300
n 3 rows 0 010 O 8-3 1890.0 38,400
o olio o 84 1870.0 38,000

Average 1871.0 36,025

Doublg—butt-atra:p g-1 910.0 gss,ooo
with 8 rivets” i 9-8 910.0 35,000
. 9-3 900.0 ©34 600

3 foto] I g4 820.0 ©35,400

' Average| 910.0 35,000

Double-butt-strap 10-1 1815.0 ©34,900
joint with 4 rivets —e——— | 10-3 1845.0 035,500
.. 10-3 1816.0 034,900

t o ollo of ¢ | 10-4 1790.0 934,490
Average | 1816.0 ©34,936

8411 specimens failled by shearing the rivets.
bghear area of one rivet = (0.128° x m/4) = 0.0130 aq. in.
°Single shear values determined from double shear teats.

oz B
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Figs. 1lc, d
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