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VAN’S AIRCRAFT, INC.

P. O. BOX 160 « NORTH PLAINS, OREGON 97133 (503} 647-5117

FAX 647-2206

RV_3 SAFETY ALEKT:

=

March 25, 1996
Dear RV-3 owner/pilolL:

In a letter sent ~o all knewn RV-3 and RV-3A owners In November
1995, I mentioned that the RV-3 wings had been stress analyzed for
a design lcad of 6 G's (9 Gs Ultimate), had been flight tested to 6
G's, and had been static testad (in 1982) to failure at 5 G's.
Recently, we performed & static load test on arothsy RV-? wirg and
founrnd that it failed at less than 9 3's; about 7.3 G's. Still well
above the 6 G design limit, but below the desired 9 G's which
provides for a 50% over-strength margin. Failure cccurred berween
the first anc second main wing ribs, ketwecen staticns 14 and 22.75.
Failure mode was an apparent compression kuckling cf the spar uppar
Flange bar laminate. Since the wings used in both ths 1982 and 129¢
tests shared -he samc main spar corstruction, the differcnce in
fest results was at £irst a mystery.

Afrter further considsaration, 1 believe that I havs the answor.
Testing is ccontinuing to substanciate my concliusions and to deter -
mine whether or not all RV-3s are aifected. Hcwever, since the
most recent test has shown failure ©o cccur below the caiculated
ultimate load, we are recommending that, effective lumediately, RV-
35 nol be f{lown in asrvcobatic flight, and that flight conditions be
limited to utility category. (4.4 Gs)

EISTORY:

BEoth ¢cf the wings testegd (in 12762 arng 1986!) utilized ta=z original
spar construction; that supplied be:tween tha yeavrs of 1573 and
1¥84. This spar consisted of a .040 aluminum charnel web with a
build up of seven 1/8 x - 1/4 inch bars riveted on to form -he
upper and lower caps. 7The original spar assembly procedure spesci-
fied that an epoxy strucziiral adhesive couldéd be us32d to bond the
gseven aluminum bars togethexr as a sincle unit before drill-_-ng and
riveting them tc the spar web. The epoxy adhesive wag inlended to
bend the bars togelher as a single unitc to minimize the drilling
and clean-up effort reguired during spar assewdly. The epcry
adhesive was not intendsd to countir’butsz Lo the spar strength, and
was nolt factored inte the spar steength caleulations.  Thus, it was
an opticnal procedure.

The wing teeted in 1982 had keen tabricated using the epaxy adhe-
sive tc "jlg" the spar bars tegether. The wing tested in 1396 had
been built without thz adhesive. Apparently the adhesive, while
ncot used for the purpose of adding strength, had provided suffi-
cient inter-bar shear slrength “o provide enhanced cazlumn strength.
Put another way, it appears that Lhe bonded assenbly acted rore
like a sniid thick bar rather than a laminatad build up of
bars. Thus the epoxy adhesive possihly enhanced the
strength.

narrow
spar's column
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After the testing of the wing with original Spar construction
using 1/8" bars fabricated without the use of epoxy adhesive, we
modified the spar in an otherwise identical RV-2 wing panel. The
modificaticn consisted of boltiing sections of aluminum angle
extrusion to the upper spar cap strips over the inboard half of the
wing. This was done to improve the spar corpressicon buckling
streangth. The test results showed an improvement of 24% in load

carrying ability and resulted in a failure at a calenlated 9.25 G
load.

Addition of the extrusions Lo the upper spar caps is in itself a

relatively easy task and adds only 2 1lbs per wing pancl. However,
in order to perform this task, one must have access to the spar
which means that the wing must be c¢pened up. This requires that

the bottom irnboard wing skin must be removed, or at least cnough
rivets must be drilled cut to permit the skin Lo be pealed up and
back, to permit access to the spar.

The use cf cpcxy adhesive during the construction of RV-3 gpar was

not intended to provide a structural benefit. Epoxy bonding of
aluminum, under nome workshop conditions, wiil not provide reli-
able, predictable, long term results. While it appears that Lhe

spar used 1in our 1982 test benefited from the spar laminate hond-
ing, it should not be assumed that all "bonded" spars w:ill show the
same bznafits. The spar tested in 1982 had been built within 2 few
years prior to the Lest. One of the difficultiecs of aluminum
bonding is aging; the bond usually detericrates over time. Most
RV-13s witr the original spzar design were built over 10 years agos,
and for this reason alone, it should be assumed that there is no
bencfit from any adhesive wnich may have been used in spar con-
struction.

In 1984 the RV-3 wing design was modified to include a re-designed
spar. Among othexr things, this spar utilized 5 bars of 3/16 x 1
1/4 inch aluminum rather than the 7 each 1/8" thick bars oricinally
specified. While the stress analysis showed this design to be of
=qual or slightly improved strength. the purgpose ftor tha change was
ro facilitate easier construction. Because of the lesser numker of
nars involved, and because experience had shown a guestionalle
construction-phase benefit of bonding the bars togather, the bond-
ing process was na longer mentionzd in the buiiding instructions.

In retrospect, thke 3/16" bar construction should offer more resist-
ance o compression buckling, in addition to simplifving construc-
cion.

AL the time of this writing, wc have tested to failure thrsc RV-32
wingg, all cf which used the earlier d

esign 1/8" bars in Lhe spar.
We are now fabricating, for the purpose cf static load testing, an
RV-3 wing with 3/16" spar bars. To our knowledge, na RV-3 using
the 3/18" bars in spar construction has experienced wirg fadlure,

Kowever, =ntil we are «<ble to perform a static test of a wing wich
this spar variation, w2 do nct assume any euperiority for it.

We p.ian to test the current {(post 1384) RV-3 wing spar within the
next 30 days to determine the ultimate strenyth of this spar wusing
the 3/16" spar cap barc. Frcm this we hope no delermine i{ we can
again recommend aerobatic flight for the RV-3s with this spar
construction.
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We are in the process of designing a spar modification to enbance
its compression buckling strength, and are preparing drawings and
instructions for this. These will be forwarded to you as soon as
they are ready. We will also be preparing a materials kit for the
spar modification which we will provide at no cost to RV-3 owners
and builders.

RECOMMENDATION :

Until the spar modification is performed, we recommend that RV-3
pilots iomediately limit their flight G loads tc a maximum 4.4 Gs;
utility category. Based on cur test results of an ultimate load of
7.3 Gs, a 50% over-strength margin would permit a f£flight limit load
of 4.9 Gs at a gross weight of 1050 lbs. Since 4.9 Gs is belcw the
€6 G specification for aerobatic ¢ategory, no aerobatic maneuvers
should be pexrformed. Dropping back farther to utility categcry
£ligh- will offer an additional marain of safety.

Sinceraly

President

P.S.- RV-4 and RV-6 wings use spars of similar desicn concept, but
entively different dimensions than the RV-3. Their spar carps
consist of laminated bar, but thka2 bars are 1/4" rather than 1/8"
thicknass. We are not aware that any structural problems have ever
been encountered on RV-4 or RV-6 wings. However, as a ceneral
precaution, we plan further testing of these. At this time we
would like to re-state the obvious; that all RV-4 and RV-£ pilcots
observe the recommended aircraft flight operating limits regarding
G loads, red-line speeds, maneuvering speeds, etc. Any questions
concerning these limits should be directed to Van's Aircraft.





