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Aug. 22, 1996 

Dear RV-3 Pilots, Owners, and Builders, 

This letter is a follow up to one sent several months ago w~ich 
contained deta1ls cf RV 3 wing separations and results of wing 
static load testing. Though part of tjis letter is repet~tive, 
please read through carefully so that you can better understand the 
situatior:;. 

Results of the static teAt performed in late 1995 lwh1ch we will 
ref~r to as ~ling #1) were very startling and disturbir.g. Fai l·.n·e 
occurred at a load considerably lower than indicated by nultiple 
calculations and by prior static testing conducted in 1982. It was 
also at a lower level than had been ~cported by some pilots, and at 
a lower level than I had experienced in flight tests of the proto­
type RV-3. Why the difference? It took a couple weeks cf serious 
reflection before an apparent answer became evident. 

Pailure mode had been compression buckling of the upper spa~ caps 
(bars). It is not a particularly unusual failure mode, but Y~'hY the 
difference between the earlier and more recent static tests? 
Fortunately, the wing which had been tested to destruction in 1982 
was still available; leaning up against the outside wall of :he 
shop. The spar in this wing had been fabricated usi:1g an optional 
construction technique in which the 1/8 inch th k spar cap bars 
had bee:c. bonded together with epoxy adhesive. The purpose of usinq 
the adhesive was as a jigging feature; :_o bond the bar together for 
the purpose of drilling and riveting as a single unit rather than a 
stack of ba~·s. Because aluminu;n bonding (in the llc..,rn.,; worksl1o~) is 
at best an i~exact science, no strength benefit was expecte~; iL 
was j1.1st a technique uged in an attempt to simplify construction. 

Apparently the epoxy adhesive bonded t!"Je bars together suffi:::i.ently 
to cause them to react under compressivn as if they were a solid 
bar. This offers a possible explanation of why the test result. 
differed between the satisfactory 1982 teat (with adhesivei and the 
unsatisfactory 1995 test (without o.dhesivc). T:1is he in ex-
plaining the "why" of the difference, but not the "how" resolv-
ing the problem which had now been identified. 

Because of variations in spar design {l/8" and 3/16" bars) ,con 
struction (use or non-use of adhesive), and options (wing fuel or 
fuselage fuel; , it is possible that some RV- 3 winqs are stronger 
than others. For static test purposes, we selected the original 
spar coufiguration with 1/8" ba.rs, :-10 adhesive, and no win<J fuel 
tanks. This is t~e variation whi.ch to our current knowledge would 
support. the least: load. Our objective was to re-enforc~ this 
to meet a~robatic strengt:-, minjmums. If we could achievP. th f1, 

then all other variations should be more than adequate and would 
not ne~d to be individ~ally tested. 

Since failure had occurr~d thro~gh compression buckling of the spar 
flange bars, Dome means of holding these bars str3ight (to better 
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utilize their full compression st~ength) must be devised. To do 
this as a retro fit, we chose to bolt aluminum anqle extrusions tc 
upper spar bars. (shown on the sketches included) ':'he width 
provided by the opposite leg of the angle enhances the buckling 
resistance of the spar cap. 

We altered an already built wing in the same manner that we antlci­
pated an RV-3 owner would be able to do in retro-fitting this 
alteration tc his aircraft. Tests on this wing, which we will call 
#2, showed a definite imprcovement in strength, but was still short 
of the 9 G ultimate strength goal. Failure occurred at station 20, 
or more generally, in the wing walk area between the first ana 
second wing main wing rib where t"'·o additional ribs are locato:d to 
provide the wing walk support. We had not added stiffener angle in 
this area because the c:Lose spacing of the ribs provide stiffening 
to the spar flange strips. (and makes install.ation of the angle 
difficult) 

Wing #3 was built up specifically fer :he test and used the current 
spar design with 3/16" thick spar bars. 3/16 11 rivets, and no 
adhesive. This spar is the same as has been supplied with kits 
since 1982. We had not in the past tested a wing whlch used thi3 
spar, and we are net aware of any problems occurring on RV-3s with 
this spar configuration. Testing showed that this spar was strong­
er, by approx. 1 G, than an otherwise identical wing with a spar 
construc~ed with 1/8" spar bars. But, it was still short of the 9 
G (ultimate st:.r·ength) goal. 

Wing 14 was another panel built up for the purpose of static 
test 1.ng, and used the lowest strength conE igurat] on ·..,ith 1/6" bars 
and no adhesive. This wing differed from #~ in that stiff~ner 
angles were installed in the first rib section (wing walk area) Rnd 
extended into the fuselage &p to the steel splice plates. Refer­
ring back to wing #2, upper cap buckling had occurred in this area. 
Thus, our intent was to strengthen the area which had y1elded. 
Testing this wing surprised us. It yielded in a different way. 
The rivets holding the lower spar bars to the spar web sheared off. 
The top bars and attached stiffener angles were still intact, but 
the load was still short of the 9 G goal. 

We conducted yet another test, in an effort to help validate the 
static test data. 

While conducting the static tests. we had wired the wings with 
strain gages. Through these strain gages we are able to measure 
the stress on the spar caps at any level of loading, particularly 
at tailure load. We also installed strain gages on t~e sparn of 
our demonstrator RV-3. (has spars with 1/8" bars and no adhesive) 
The intent of this test was to measure the stress in the spar caps 
in actual flight at various G-lcadings, to be compared with the 
stress measured under similar static loads. lhe test apparatus 
incl'Jded an electronic G-meter which ie more accurate than the 
normal pa~el-mount accelerometer, a data collect~on board, and a 
lap top computer for recording inputs. We were hoping that in 
flight stress-per-G would be lower than that measured through 
static loc.di.ng, and thus show the static loading test to be conser­
vatlve. 

Good news and bad news: The inflight stresses we measured in 
accelerated flight were indeed lower than those measured during 
static testi~g. Much lower; only about half that of the stress 
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measured at a calculated sand-bag load of similar G factor. Unfor­
tunately. this figure io so much different that it had to be djs­
counted. Though we can't find any flaw in our test apparatus or 
procedure, we cannot accept these figures because they suggest an 
essentially unbreakable spar. That isn't reasonable. 

Where do we go from here? 

Since we have not been ab:e to adequately re-enforce the lowest 
strength spar variation, and thus offer a fix for the entire RV-3 
fleet, our next effort is to attempt to develop a fix for a portion 
of the fleet. 

All indicators s~ggest that the current spar using 3/16" bars and 
3/16" rivets, when re enforced with angle stiffeners, should be 
acceptable. However, we cannot give the go-ahead for this Gntil we 
have static tested a wing of this configuration. Construction of 
this test wing is now underway. 

We continue searching for ideas to "fix" the Original spars, those 
with l/8" bars and rivets. Y.Thile we can conceive of means of doing 
so, they become so involved tl1at b·.1ilding a completely new spar 
might be easi~r. This is a drastic step, but will be pursued if 
nothing t"lse proves success:'ul. 

Van's Aircraft Inc. has ceased advertising and sales of RV 3 kits 
pending a resolution of this problem. We nre considering designing 
a new spar for the purpose of new sales and early-s~age construc­
tion projects where this oubstitution would be practical. However, 
our first priority is a fix for the flying RV 3s and those about to 
fly. 

Meanwhile, we ask you to remain patient. Please continue to observe 
Utility Category limits (4 .1G maxl and avoid aerobatic fli ht. 
This is a u:·ying and !:rustrating experience for all of us. lu­
tions do not always come easily and quickly. 

President 
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VAN'S ~o~!!~~~f:!:s. !~~;-,3-3-. ~-50-3)-6-47-·5-,,-7-~ 
FAX 1547-?.205 ~ l 

Jan. ''-'. 19:17 

Dear RV-~ pilot/bu~lder 

Regarding the past letters en the sub~ect cf RV-3 w1~g st~~ic 
testing and spa.:: modtficar.ion; we novJ havE good r.E:'t<:3 ;':c-::: al1 •)n 
Oct. 8. 1996, we had announ·=F>d a ;:;po..: modifJ.cation :cr TYPE ~I 
spa:::s wh.:..ch had successfull.y passl':'d tl::.e 9 G ultir..c.t~ laac test (')'~ 
desigr, load x 1. 5 safety factor) . Subseque;:: Lese :..r.g c·f u modi f i.~"·ri 
7YPE I spar also proved s~ccessful. We are n~w in t~e fina: staces 
of ~rep~ri~g this Wing Spa~ Alteration k~t. -

Bv way of repet1tion, t~e w1ngs atfec:ed by :his alter~tio~ a~~ 
these Wlth spars us~ng 1/B" x 1 J/4" tars [cr spa.:: caps a~d usirs 
1/8" rivets. These spar have been designated TYPE I 5Fara in orde~ 
to differentiate the~ fron the la:er (l;R4 and late~) spars whic~ 
used 3/H" thick bars and 3/16" rivets. 

The Epar modification· instructions have teer:: t1.r.l.:-c: ·:N 2 I (Change 
Notice #/'. for TYFE I sparsi. This mod:.:icat:on -:tpplies to bot:h 
wings with a~d witho~t fLel tanks. T~ose wings with f~e: :anks 
will be easier to modify because by re~oving the fuel ta~ks, ea~y 
and cpen access to the forward side of t~e spar is m~de rcssib~e. 
Howe·;er, the mod:ficA.tion inst-"uctior.s have bee:1 "'::-itt-:::·. sc that 
they c<:>n be acccmpJished on i:l "dry'' v1ing, wj_th a:::ces!'i :-m~y ::o the 
rear side of the spar. ittrough partial rE~ova! of t~e ~ut~om 
inboard s:-<inl . 

The bill-of-mate~ials for accomplisting ~he spar mod~f1cat1on is 
mod~st. However, the skills and ::ools needed co accomplish :h-: 
modificatio:. will rival those needed fCJr t!1e o:-ioi;-,,;;l cor.struc-ti•Jn 
of the aircraft. Modification work will ~eed to Ee done with ~klll 
a:-.d car'::, t.o a·;oid doing serious damage t.o Lh-= spa:::·. :;: E you ;up 
not t r.e bu i.ld<:!.r. of the R'J :? you own, and may :1ot. have a·::::J:u2.reci A 

high level of aircraft construction skills, you are encouraged tc 
se8k help. A L~arn-as you-go plan co~ld cause irreparab~e damage. 

The CN-2-T spar modification ~s intended tc proviJ~ stre~gth to 
support a design aerobatic gross weight of 1050 l~s. However, 
there are some RV-3's who's empty weights are so h~gh tha~. !!lir...i::rrl.Jl!l 
flying we:.ghts (w1th average wt. pilots} exceed the rnaxirm.w; permis­
sible aerobatic g~oss of 1050 lbs. ~e knew of ~o wAy =h~se air­
craf;: can be considered struc:ttn·allr· aerobat:.ic. 'fihi:.e this (C:N-2-
I! modificatio~ will increase their sLrength, it w1ll ~ot be suffi­
cient tc suppcrt the overweight conditio~ a: aerob~tic G lwad 
::..irnits. v~e know of no practica~. rr,eans of further ~mprc:ving th•".! spar· 
st:.reng~h. Those particular lheavierl RV-3s have, a: the option o[ 
the builder, been constructed and equipped in such manner that they 
cannot comply with the design limits !or Aerobatlc flight. Sorry! 

Enclosed ~s a resfonse/survey form. 
return as soon as possib::..e. 

Sincerely, 

President 

Please comp::..ete this form and 




