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PRELIMIRARY REFCRT ON INGPACTION (F FALLED MAIN CARRY-THROUGH NEMBER -
EEYRCX CA 23 5/n CA22 OM BRegistration 55-757

This aircraft was ingpectod on 978795 at Custom Aerg Bervioes, Toowoonba

{Fhone 076 331 833; Fax 076 331 @33),

The main teneaion carry-through mamber that conpects the lift atruts had £ailed -
in tension at the inboard end of the lift strut log plate cn the sthd. side.
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The failure occurred during flight; the lowar longeron and other membara at the
adjacent clucter had mansged to carry the load, thus preventing losm of the
wing, although grose deformation occurred. This alreraft had previcugly heen

following a landing accident, and the lower longeron from the 1ift
strut cluster forward, had been replaced with 0.058 inch wall msterial; this
had bent plastically, hut had not buckled, and was clearly a mjor factor in
preventing loss of the wing.

The alrcraft was manufactured in July, 1993, and was thus juat under two ysars
old. The total flight time was approximately 1400 hours; the aircruft had heen
ueed almrat exclusively for flying training.

The carry-through tube {which appeared to be 3/4 inch x .035 inch tube) was
sevarly carpoded interoally. A pisce cut frrm tha tube, tely six
inches long, appearsd to be fairly uniformly corroded over ite full longth.

‘The menbar had been drilled for the insertion of corrosion imhibiter, and the
hole had bewn closed by a rivet; however it was not possible to determine by
visual inspecticn, whether any inhibiting material was present; the intermal
corroglon that was avident, did not appear to be concentrated in the weld=heat
zooes adjacent to joints, but seaned to be fairly uniformly distributed.

The fracture face showed that the final failure tock place through about 16%

of the circumference, located at the top of the marber: thw final fracturs

zone showed characteristic necking and ductile slip faces. The ramining

84% or so of the clrcumferemca was quite corroded, showing that it had been
cracked for some time. However, it could be seen that the fracture surface

woa substantially normal to thw thickness of the tube, and no local reductica of
area wae evident. This i consigtont with a fatigua failure. The fracture
Iaces were too corroded to detect striatioms.
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The failure had occurred precisely where ond would expect a fatique fallure
to occur, namely at the end of a weld, where there was a combination of
banding and tensile stress:

{Because of the lug gecmetry used to allow folding of the wings, theare is
a pubstantial offset of the lift-atyut load, thus genararing & large woment
abcut. the adjacent cluster. As the capry-through mesber is the largest
alze tuba at this cluater, it will react a major part of this womat, in

addition to the tensile carry-through load. These produce additive tensile
loadings at the bottom of the carry-through member, and the local stress
is concentrated adjacent to the inner end of the lower lug platm),

Whilat the issue is clouded by the history of a repair that may have
burred-out the interpal corrosion inhibitor, this aire is an cbwvicus

candidate for a fatigue failure under the prevalling lomds, and the possibility
exists that the corrosion was a =econdary factor,

The distributed corvosion also lends doubt as to whether thia tube may have
baan migsed or not adequately treated, at criginal mmmufacture: had the
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inhibitor bean burned out during the repair. one would expact this to ba
more evident in the heat-affected zone adjacent to the repaiy, and to be
not evident some six inches sway; however, this wam not the casa.

Only & camplete sectioning of the entire carry-through mewber would clarity
this point.

RECOMMENDATIONS
1. All CA 21 and CA 22 aircraft be ingpected in thim area.

In the case of aircraft mare than one vear old, or wherw any weld repatr has
beent carried out in this vicinity, thls should be done before further flight.

This can be done by cutting a hole in the fabric, (approx 50 mm diameter would
sutfice} and removing the paint immedintely adiacent to the tow of the weld on
the inboard end of the lower lug plate, using a rotary wire brush in a drill.

Since the crack obvicusly took a considerable time to propagate, cracking
should be detectable by visual inspection. It may assist to remowe the 1ift
atrut, and grasp the lug with an adjuatahle wpanner; by applying an upward
luadnrpn:hnpatenmﬂamﬂnhmdleoftmspamur.tmmmﬂnmk
zore can bo flexed. (Care should be taken not to exceed ten pounds or so, and
to apply this load only oncel).

Pye-check should be used if it is avallable; the flexure technigue would assist
entry cof the pspetrant into the crack, if one exists.
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D, J. Llewellyn 9/6/95



