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{Specs Yool Specimen Lescription Load | Load % Do La
£511 Po 5. 47015 164,800# |168,400# 102%
Innsr to Cubtar Pansl
Stringer & Jlkkin Teonsion
Splics (Stae 25)
5512 Fe S, 47010 » #1 131,500¢ 1151,5004 100%
T RO . 4 P : ¢
ypioal Skin Splice
) (Stae 28)
5513 F, S 47010 « {2 131, 500# 147 ,80O0# 110%
Seme a8 Pe Se 47010 « #1
kxcept for the addition
of twelve Monel Rivets
replacing Inral —
551md P. Sa 47000 - #1 53,5005/ 80, 800# 1148
2" x L125 Z Stringer
S*%)liced to a
2" x 4108 Z Strinrer D N
551ab Py S. 470056 - #2 a0, TN 35,2504 115%
2" X W00l Z 3tringer
Spliced to »
1-5—" x 064 4 Stringsr
(SN 3Ty )
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CHECKED 8Y - . VULTEE FIELD, CALI B A L
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@ (o Y

| " REFERENCES :
; PHOTOGRAPHS :
Noe 114364 - View Showing Bending of Skin and
Doublers at 1004 Desalgn Load
; (Spocimen 551-1).
No, 114389 « Front View of Ffallure (Specimen
561~1)«
o Noas 114367 « Rear View of Failure {Specimen
," g 551"1) . ;
1 No. 114244 « Front View of Skin Splice (Spacimen
561l«2) in £00,000# Teat Machine.
No. 114245 - Rear View of Skin Splice (Specimen
Shime; 3l iveoe Hachins.
No., 114246 « Front and Side View of Skin Splice
(Specimen 561.Z) Showing Failure
. @and Bending of Skin and Doublers.
No. 114243 ~ Rear View of Skin Splice (Specimen
581«2) Showing Failure ef Splice
Rivets,
Noe 114856 - Front View of Failure of Skin Splice
, (Specimen 551-5).
Noe 114257 ~ Rear View of Fallure of Skim Splice
: {Specimen 551.3).
Noo. 114200 - Front View of Stringer Splice
{Specimen 551l«4) in Test Machine
Showing Failure.
‘Hos 114201 - Closeup Show Front and 3Side View
of Stringer Spiice (Spscimen 581-4)
Pailures
1278 -
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anarysisT®SE F0e55L pyggnfidated Valtee Aircrafl Lorporation PAGE .
pREPARED B NeDBPSN el e nEMENT ENGINEERING SRUUP nepnRrT noolo=H01
CHECKED Y VUJLTEE FIELD, CALIFORNIA U.5.4, MUODEL b )
REVISED BY PATE Ouilwitd
(SRR )
DISCUSSION:

It is believed that Spccimen 551-2 fmiled in
the followlng mannor:

At high loada a definite "rocking" motlon of the
splloe rivets permitted the skin to slipe. This
condition, whlle relieving the skin, allowed an
Insreasing smount of the load to pass to the stringer.
Ultimate failure, however, was caused by a complete
transfer of load to the stringer, following a shear
failure of the spllioe rivets,

Specimen 5513 was able to accept & grester
load than Specimen 551-2 because of the increased
nunber of monel riveis at the splice. By replscing
twelve (12) of the 1/4 in., diameter 17ST rivets
with 1/4 in, diameter monel rivets, the slipping
effect of the skin was retarded, thus enabling the
skin to carry more load than it did 1in Specimen 551l-2.
In this Specimen, fallure of the skin was sccompanied
(followed§ by the tension fullurc of the skin, the
monel rivets holding though severely defommed,

Specimen 551-1, which was similar in construction
to Specimens 551-2 and 551-3, failed in & manner
similar to Specimen 551~3. 1In this Specimen, 1/4 3in.
monel rivets were used almost exclusively, Hocking
action and deformation of the skin splice rivets was
8lso noted in this Specimen, although it was not as
prominent as it wss In Specimens 551l-2 and 551-5.

Hegentric loading of tre skin and doublers at
the splice was noted in Specimens £51-1l, 551l-2 ant
561-34 Strain gages #1, 4 and 7 on doublers read
compression during the entire loading, (See
Pho?ographs No. 114364, Page 17, and Lv. 114246, Page
22,

Bending actilon was also noted In the stringers
of all specimens, as can be seen by comparing the
strassses at the extreme fibres and legs of the Zee
sestions (See Curves, Pages 11 to 16, inclusive).
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- 5 Cousnlidated Veltee Aircraft Corporation - PAGE _ 7

o oo P
g

- CONCLUSTON:

* .. pocking effect of the rivets and the slippage of

) 101(30

f
)

( RN |

PROCEDURE s

Seventeen strain gages were located at different R
points (See Sketch, Page g ) on Specimens 551-1, !
651~2 and 5513, Straln gage resdings were taken
at & number of losd increments up to 100% design
load, after which the specimens were loaded to failure,

= Strain gage readings were also taken for the
tvmlve,%ages on Specimens B55l~4 and 551.5 (See Sketoh,
Page10 } for s number of loed increments up te 100% ‘

design load. After reaching 100% design load, holes
were drilled in & line across the Specimen's skin

80 a8 to simulate &ctual conditions on the wing where
the. ribs framed into the skin., The Specimens were
“then loaded to fesilure.

Design load wes calculated on the basils of
50,000 psil over the minimum gross cross-secticnal |
area of the Specimen,

' Ail Speoimens tested ware aatisfacto?ry.

»  Immsmuch as Specimen 551-2 falled after holding o

100% design load for only two minutes, it was found & N

necessary to replace some of the 1/4 in, Aianeter

. X7ST rivets with 1/4 in. diameter monel rivets in
"-.the splice of Specimen £551-3 so &8 to reduce the

the skin, Specimen 551-3 was warrented in preference
to Specimen 551.2 because it failed at 112% design

147-0
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PHOTOGRAFH NOo 114364
O 2

VIsW SLOVING BENDING OF SKIN AND DOURBLERS AT 100% De L.
(SPECIMuN 551-1)
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' PHOTOGRAPH NO.

i
1

REAR VIEW OF FATLURE (SPECIMEN- 551=1)
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. PUOTOARAPH NQ. 114243

“ REAR VIEW OF SKIN SPLICE SPECIMEN (b551-2) SHOWING
ER FAILURE OF SPLICE RIVETS
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PHOTOGRAPH NO. 114257

RSAR VIsSW OF FAILURL OF SKIN SPLICE (SPRCIMEN 551-3)
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PHOTOGRAPH NO, 114200

FRONT VIEW OF STRINGHR SPLICE (SPLCIMEN 551-4)

IN TEST KAGHINL SHOWING ~ATLURE
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CLOSKEUL SHOWING FRONT AL SIL: VIEW OF STRILGHI SPL1CH (

(SPECIMEN 551~4) FAILURE
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. : PHOTOGRAPH N0, 114202

SIDE ANDL FIONT VIEW OF STRINGR SPLICH (Si CIMEN 3351-5) SHOWING

FATLURY




e tn e R

Reproduced by

—/X4D
CENTRAL AIR DOCUMENTS OFFICE

5

WRIGHT-PATTERSON AIR FORCE BASE- DAYTON.OHIO

"NOTICE: When Government or other drawings, specifications or
other data are used for any purpose other than in connection with
a definitely related Government procurement operation, the U.S.
Government thereby incurs no responsibility, nor any obligation
whatsoever; and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specifications
or other data is not to be regarded by implication or otherwise as
in any manner licensing the holder or any other person or corpora-
tion, or conveying any rights or permission to manufacture, use or
sell any patented invention that may in any way be related thereto "

T JUNCL

P Py

..&




{UNPUBL. ISHED CARD) UNCLASS IFIED
ATH 102 388 (COPIES OBTAINABLE FROM CADO)

CONSOL {DATED VULTEE AJRCRAFT COPR., FORT WORMH DIV.,
TEX. (REPORT NO. DEVF 275-551)

STRINGER AND SKIN SPLICE TESTS XB-36 QUTER WiNG,
LOWER SURFACE — FORT WORTH REPORT NO. FW-FSG 43
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STRUCTURES (7) WiNGS - STRUCTURAL TESTS
DESIGN AND DETAILS(3) 8-36 — STRUCTURAL TESTS
B-36
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