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t"larch 25, l996 

Dear RV-3 owner/plloL: 

In a letter sent ~o all known RV-3 and RV-3A owners ~n Nove~l~r 
1995 I ::: rne:tlioned that '-h-= RV- 3 wi <.gs r.ad been stress ::tnalyzed (or 
a design :~ad or 6 G's (9 Gs Cl~im~tR). haci beRn flis~~ tPstcd to 6 
G's, .:ind had been s'::atic teE=t:':'d \'.n 1982) '::o fa'.lure. at S G's. 
Rece:1~ly, we performed a static 1o;;cl test on ar.othc=-1· R'j-< wi.r:g ~:1d 
four:d Lhi:!L it failed at Jess thar, 9 ::O's; abo·,tt 7.3 (~'.=;. S~.1ll ·....-ell 
above tt~ 6 G design limit, but below the desir~d 9 G's which 
provides Eor a SO% over-strength margin. Failure occurred becw~~n 
th~ first anc second main w~na ~ibs, between stations 11 and 22.7:,. 
Fai l:tre. mode was an apparent ~o~preGcion buckling c~ the spa~ upper 
fla~ge bar laminate. Since. the wi~gs used in b~th the l9B2 and 199G 
tes~s shared :he same ma1n spar co~s~ruc~ion, t~e diffe~cncc in 
test resu:ts was at ~irst a mystery. 

~- f t e ~ f u r t he r c on s i de r a t i. on , I be ~ i e '·' e t h a :: I h a ._, e : h e .) n s \-J c r . 
Testing is continuing :o substa~ciate my conc:usions a~d to deter· 
mine ~hether or n~t all RV-3s are a!fected. However, si~ce :he 
most re:::ent tes:.. has sho• .. ;;-: fail·J.re c:o cccur below the -::a~.culc;.ted 
ulti:nate load, we are recCJmrr'=ndin'J that, efft!r.:tive .i.:nned.l.dtely, RV-
3~ not b~ [lowa :;..n aerobatic fli3ht, aT:l that flight :.."Jndit.i.un~ be 
limited to utility ca:::t:cgory. (4.4 G~l 

i-:!BT::>RY: 

Bor.h c~ the wings tested l~n l?fJ2 ar.ci J986i uti.lizcd t:-1~ oriqi:t::1l 
spar construction; that supplied be~ween tl:~ yP.ars of: J.S/:'i o.nd 
1~84. This spar consisted of a .040 aluminuD cnann~l wPh wit~ a 
build up of seven 1/B x ~ l/4 inch bars riveted o~ to tnrm ~hP 
upper and lower caps. The original spar assembly procedu~e soeci­
fied th;H. an epoxy struc::·.u:al adhesive could be ·_u:v::d to bond the 
seven al~min~m bars toqe::her as a s~nale unit before driJl~na and 
riveting t:1e:n tc the s~o.r •deb. T!'-.e ep-oxy adr,esive ·,;Jc i.n:..cndcd to 
Lund L!tC:! bars together ci!:> a s.i !l.gle un:;.::. to minirr .. i.?.r:- the drilling 
and ::·:.e.'O\n-•.lo effort req·..:ir~·j durina sua.::- asserr"olv. The epcYy 
adb.esi·.t"' v;as' not intend-=U. Lr_> ,_ur~t.l·.:..L,:;t_;;: 'Lu Lhe S!=·O.r. str'='n:::;th, o.nd 
was nCJt f..'":L·-H ~d ir~:.r.J l. h<::: ~[Jdr. 5t c'::'ntj:...lt cdlc·Jlal ions. -::'hus-, i: .,,as 
an option~l pracedu~e. 

The wi~g tce:ed in 1982 had teen tabr1cated usLng t·he epoxy ad~~­
siv"' to "jig" t:"le Gpar b.::J.:::-s r.ogcthcr. Tt-.e wing test0:d i.n :196 ha•.-l 
been bui.:..t without. ::r.e adhesive. 1\pparer:tly the ~::l.hesive, while: 
r;oL used tor t~e purpose of adding strength, had provided suffi­
ci~nL .:.rJL~r-bar sh~:;ar strengLiJ ·_o provide enhanced c-:::lumn cLrer,qth. 
?ut· ;;~notl-,er way, it ai?pea1s Lhc.t Lhe bc~1ded asse-nbly act<:!d r.:or·e 
like a s~~id thick bar rR~her than a laminaled build uo ~f narrow 
bars. Thus the epoxy adhesi ·o~e: poss 1.!-.'..y enhanced th•= StJ.dr' s col~:n:-t 
s::rcngth. 
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After the testing of the wing with original spar constru~tion 
using 1/8" b.1rn f<J.bricated without the use of epoxy adhesive, we 
modified the spar in an otherwiRe identical RV-3 winq panel. The 
~odiEicat.on consisted of bol~ing sections o[ dluminum angle 
extrc..;sion to the upper npar cap strips over th~ i.nbodr·d half of tr.e 
wing. This was done to improve the spar cowpression buckling 
stren;Tth. The test results sho·..,.ed an improv~mP-nt of 24% in load 
ca.tTy.J.ng c~bility ar,d resulted in a frJilu:::-~::: at a caln1lated 9.2S G 
load 

A<'ld1tion 0f the extrusions Lo the upper spar caps is ir, itself a 
relatively easy ti'.lsk and adds only 2 lbs per wing panel. However, 
in order to p~rform this task, one must have access to the spar 
which means that the wing must be ~pened up. This requires that 
the bottom i~board wing skin must be removed, or at least cnouqh 
rivcto must be dr:..lled cut to p<"l·-nc.t ;:~u~ ::;k.itl Lo be pealed up u.nd 
back, to pcrmi: access to thA spar. 

The ~se cf epoxy adhesive during th~ construction of RV-3 spar was 
not intended to provide a structural benefi.c. Epuxy bonding of 
aluminum, under :;,orne workshop conditions, 'h'iJ.J not provide rel:.­
able, predictable, long term results. While it appears thaL Lhe 
spa~ used in o~r 1982 test benefited fro~ the spar laminAte bond­
ing. it should nol be c.ssumed that al· "bcr.dcd" spar5 v1:.ll .s:.()',.. the 
s~me benefits. The spar LesLed in 1982 had been built within a few 
years prio:!:"' to the Lesl. One of the difficulties :JE alumi::un 
bonding i A aging; the bond usually deteriorates over t:..me. Most 
RV-]s wit~ the or~ginal spar design were built over 10 years a3n, 
and for this reason alone, i::. should be assumed c:~at. -.:h'£!t"C is no 
benefit from any adhesivP. w:,ich rnay have been used in spar con­
struction. 

In 1981 the RV-3 wing deoi-gn w.:ts mod1tied t.o include "' .t~-designed 
spar:. Among othe:::- things, this spar u::i1:7.ea 5 bars of 3/16 x 1 
l/4 inch aluminum rather than the 1 each 1/8" thick bars o~iginally 
specified. While the stress analysio showed this desJgn to be of 
equal or slightly improved strength, the purpose tor th~ change was 
r.o fAcilitate easier constru::ti.on. Becouse of the lesser number u£ 
bars involved, and because experience had shown a questionatle 
con::;tnKtion-phnse benefit of bondinq the bd.rG tog~thcr, thP- bo:id­
ing process was no longer m~ntioned in tte bui~ding i~structions 

ln rctrosp~:::::, tte 3/lG" b;;:· const:cc;c::i .. m shc-t.:.ld offer more resist.­
ance :o corr:pr·~ssion buck.:.ing, j;, ;;d:lit.:.uu to ~.impl:.fyi::g cor:stn.:c­
::ion. 

A.L Ll:o:= t~::1e :::>f this writing. ·we ha·.;e test~d to f.-li .. ::..u:·e three RV -3 
wins.;!::i, aL. of . ...,hich used the earl1e~ ::ics:gn 1 /A" h;o ~-s in Lhe spar. 
W-:= a:::-e n·..Jw fabricating, for the purpose of static 1::-,r,d t:e:sLing, <:~::-, 
RV-"'1 w:ing :.~itiJ 3/16" spar bars. To our knmdedge, nc RV-3 usinq 
the 1/Hi" bars in spar coiJs~ruction haG experienced wir.g fai.luLe. 
Eowev~r, ·:nril we are oble Lo perform a static test c;f r.t wing I>Jit:.!: 
this spar ·-tar..ii'l.tion, w~ do noL assume any ec.:periori ty for )_t 

We p:an to test the current {post 1994) RV 3 wi~g s~ar within the 
next 30 d.Jys to aeter:n:.ne th•.= ulti;nat-P ~trell':.JLh of th· s spar using 
the 3/1.6" spar cap bars. F::::c-m this we hnpe :-.o d.:Lermine i [ we ca:-:~ 
a.ga.l:1 Le<..:ummer;d aerobat.ic flight for the F\V-35 wiLh this spay 
constructjon. 
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We are in the process of designing a spar moditication to enhance 
its compression buckling s:rength, and are preparina drawings Hnd 
instructions for this. These will be forwarded to you as soon as 
they are ready. We will also be preparing a materials kit ~or the 
spar modification which we wi:i.l provide at f!Q. cost to RV 3 owners 
and bullder·s. 

RECOMMENDATION: 

Until the spar modification is performed, we recomme.nQ r,t~_t,_ RV-3 
pilots immediately limit; their fligh:. ~ load!; .t£ .e. ma2<imum 1..,_1. Gs; 
utility category. Based Qll our tesl results of ~ ultimat~ loag QX 
7. 3 Q.§..... f! 50% over-strength msn:gin would pennit .i! flight limj._t:_ loaQ_ 
of .LJl_ Gs at e. grQSS weight of 1050 lbs. Since 4.9 ~is below th_~ 
~ Q soecification for aerobatic category, no aerobatic maneuvers 
~hould be performed. Propping back farther to utility ~ategcry 
flic~:: will o:fer an additiong,l ma:::-gin of safety. 

President 

P.S.- RV-4 and RV-6 wings use spars of similar design concept, but 
entir.e1y diffe-rent dimen.si.ons t.han the RV-3. Their spar caps 
consist of laminated bar, but t~e bars are 1/4" rather than 1/8" 
thickness. We are not aware that any structural problems have ever 
been encountered on RV 4 or RV-6 wings. However, as a general 
precaution, we plan further testing of these. At this time ~e 
would like to re-state the obv~ous; that all RV-4 a~d RV-6 pilcts 
observe the recommended aircraft flight operating li.rr.i:::s regard 
G loads, red-line speeds, maneuvering speeds, etc. Any quest ions 
concerning these limits should be directed to Van's Aircraft. 




