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National Transportation Safety Board

Washington, D.C. 20594
Safety Recommendation

Date: gyne 22, 1990
In reply refer to: A-90-92

Honorable James B. Busey
Administrator

Federal Aviation Administration
Washington, D.C. 20591

Within the last 18 months the Safety Board has dinvestigated five
accidents in which the main Tanding gear (MLG) on Piper PA-34-2007 airplanes
has separated during landing roll resulting in damage to the airplanes.l
In each accident the left MLG, assembly part number P/N 67926-12, collapsed
because of a transverse fracture in the trunnion at the aft web Tower end
fillet. Metallurgical examination of the separations on the first four
trunnions disclosed that the fractures stemmed from very shallow (Tess than
0.09-inch-deep) fatigue cracks initiating from multiple origins along the
aft surface at the lower end of the fillet web. The length of these
fatigue cracks ranged from 0.20 to 0.40 inch. Origination of the fatigue
was at the forging parting plane in an area of circumferentially oriented
grinding marks. The fifth trunnion was not analyzed by the Safety Board
metatlurgical laboratory; however, the field inspector reported that the

trunnion separated similarly and in the same area as the other four
trunnions.

On August 15, 1985, the Piper Aircraft Corporation issued Service
Bulletin (SB) No. 787A that advised owners and operators of Piper PA-34-200
Seneca, PA-34-200T Seneca II, PA-34-220T Seneca III, PA-44-180 Seminole, and
PA-44-180T Seminole airplanes to inspect the MLG trunnions for cracks at the
first 1,000 hours time in service and thereafter at intervals of 100 hours
until replaced with modified trunnions. However, no mention is made in this
SB of the need to inspect for grinding marks or scratches in this area.
Trunnions affected by SB No. 787A are P/N 67926 for PA-34-200, PA-34-200T,
PA-44-180, and PA-44-180T airplanes and P/N 38486 for PA-34-2207 airplanes.
The affected trunnion P/Ns are followed by a single or double digit dash
number (for example, 67926-2 or 67926-12) indicating whether they are of a
different configuration and/or are for the left or right landing gear.

1/ NTSB Brief of Accident File Nos. 418, 1622, 1883, 5019, and 5072.
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The affected trunnions can also be ideptified by the forging part

number. Forging numbers extend above the barrel surface and are an integrai"f'i
part of the forging. Several forging varieties were made; therefore,

several forging numbers exist. The affected trunnions will have one of the
following forging numbers: 67924, 67924-0, or 67924-1.

The modified trunnions have an increased web cross section in the area °

of the aft fillet that extends the length of the barrel. The modified.“ f'
trunnions have the same basic part numbers as the affected trunnions except =
that the part numbers of the modified trunnions are followed by triple dig1t-

dash numbers (for example, 67926-802).

The increased cross sectional area and the consequent Tower stress on
the aft side of the modified trunnion housing provides a greater safety
margin during landing and takeoff. Piper Aircraft Corporation reports that
PA-34 and PA-44 airplanes using the new trunnion design have not experienced
problems. :

A review of Accident/Incident Service Difficulty Reports from the =

National Safety Data Branch of the Federal Aviation Administration (FAA).
from January 1, 1983, through July 28, 1989, revealed 25 occurrences in

which the trunnion separated on landing and 65 occurrences in which the

trunnion was found cracked during ground inspection. In two reported cases,.

the cracks were found in the web by using a dye penetrant inspection method
after visual inspection failed to detect a crack. Four incidents in which-
trunnions separated on landing occurred within 17 flight hours after the
inspection specified in SB 787A. Of these four incidents, one occurred at 4
flight hours since inspection and one occurred on the next flight after

inspection. It is believed that some of the fatigue cracks may not he

detectable by a detailed visual inspection because of their relatively small -

size and because they may not be readily differentiated from the grinding .

marks or scratches on the metal surface.

The SB 787A inspection procedure is to be accomplished by “properly
cleaning the trunnion housing of dirt and paint" and by visually inspecting
the aft side of the Tower end of the fillet web with a 10-power magnifying

glass. However, the service bulletin does not specify how the paint should . T

be removed from the trunnion web area prior to visual inspection. The paint
removal method is a critical step if crack detection is to be successful. -
A mechanical cleaning method, such as sanding or grinding, will disturb and -
mask preexisting surface cracks. A commercial paint stripper (a chemical -

method) will successfully remove paint without disturbing the underlying f 3

metal surface.

The Piper Aircraft Corporation has indicated that the 1ong1tud1néT

forging parting plane that passes through the web surface of the trunnions =
was subjected to mechanical grinding during manufacture to remove residual = -

forging metal flash and that grinding marks remained on the final parts.: In.

each of the four frunnions examined by Safety Board metallurgists, the,}f  -
fatigue cracks propagated along circumferential grinding marks on the aft -~ .-
surface in the web area. Grinding marks oriented circumferentially to the .-

trunnion barrel will act as greater stress raisers than marks oriented

longitudinally. Consequently, the circumferential grinding marks should be_;:"

removed by polishing to reduce the stress concentration in this area. .
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The Safety Board notes that although no fatalities have occurred to
date as a result of PA-34 and PA-44 trunnion separations, the possibility of
extensive property damage and injury or death resulting from such an
incident exists. Therefore, the National Transportation Safety Board
recommends that the Federal Aviation Administration:

Issue an airworthiness directive for Piper Aircraft
Corporation PA-34 and PA-44 airplanes having main
ianding gear trunnions identified by part number (P/N)
67926 or P/N 38486 followed by a single- or double-
digit dash number %o require periodic inspection and
inspections of the lower fillet of the web on the aft
surface of the trunnion for evidence of cracks (by
periodic inspection with an appropriate nondestructive
testing method such as dye penetrant or eddy current)
and grinding marks or scratches (by a one-time detailed
visual inspection that does not disturb the trumnion
metal surface). Trunnions found to contain cracks
should be removed from service and trunnions found to
contain grinding marks or scratches should be reworked
by polishing to remove these discontinuities. (Class
11, Priority Action)(A-90-92)

KOLSTADR, Chairman, COUGHLIN, Acting Vice-Chairman, LAUBER and BURNETT,

Members, concurred in this reccmmendati
A
>. a7l

James L., Kolstad
Chairman
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