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A. ACCIDENT INFORMATION

Place . San Carlos, California
Date . February 15, 2015
Vehicle . Lancair Evolution (N3WB)

NTSB No. : WPR15IA105
Investigator : Tom Little (AS-WPR)

B. COMPONENTS EXAMINED

Nose landing gear strut and right hand bearing block.

C. DETAILS OF THE EXAMINATION

The nose landing gear strut was submitted with a separated right trunnion pin, as
shown in Figure 1. The separation occurred at the base of the trunnion pin where it
connected to the strut arm. The separated end of the trunnion pin was submitted still
assembled within the mating right hand bearing block.

The fracture surface of the portion of the trunnion pin remaining on the strut,
shown in Figure 2, had extensive damage the obscured most of the fracture surface
features. Figure 3 shows the fracture surface of the portion of the trunnion pin that
remained inside the bearing block.

There were 2 areas on the trunnion pin fracture surface that were generally flat,
with a finely textured appearance and unified crack fronts consistent with fatigue crack
progression. The fatigue cracking appeared to initiate from multiple origins on opposed
sides of the trunnion pin, which is consistent with reversed bending fatigue. The fatigue
cracking had propagated through approximately 35% of the cross-section from each
side of the trunnion pin. Overstress separation covered the remaining 30% of the
trunnion pin fracture surface between the two fatigue crack fronts. The size and shape
of the fatigue crack areas were typical of reversed bending fatigue cracking in the
presence of what is identified as a severe stress concentration, per the pertinent ASM
Handbook®. This was consistent with the fact that the separation of the trunnion pin
occurred at the location where the trunnion pin attached to the strut arm.

! ASM Handbook, Volume 11, “Failure Analysis and Prevention”, Ninth Edition, schematic on page 111.
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Wear marks were visible on the outer diameter (OD) of the separated trunnion
pin. There was a band of wear directly adjacent to the fracture surface around
approximately half of the circumference. That band was in-line with one of the fatigue
crack areas. A smaller area of wear was observed diametrically opposite the band of
wear. The smaller area of wear was shorter and was not directly adjacent to the fracture
surface, but was offset down the length of the trunnion pin by some amount. The wear
was consistent with movement of the pin within the mating spherical bearing.

The spherical bearing installed in the right hand bearing block was examined. No
obvious wear marks were visible on the inner diameter of the inner ring. The inner ring
moved freely and no binding was noted.

Adrienne V. Lamm
Materials Engineer
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FIGURE 3
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Figure 1. Photo of the nose landing gear strut and mating right hand bearing block as-
submitted. The strut had a separated right trunnion pin. The separated portion of the
trunnion pin was submitted still assembled within the right hand bearing block.
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Figure 2: Close-up photos of the fracture surface on the portion of the trunnion pin still
attached to the nose landing gear strut. Damage obscured most of the features on this
fracture surface.
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Figure 3: Close-up photos of the fracture surface on the separated portion of the trunnion
pin still assembled within the right hand bearing block. The yellow and blue dotted lines
indicate the unified crack fronts of fatigue cracks emanating from opposite side of the
trunnion pin. The yellow and blue arrows indicate the direction of propagation of the two
fatigue cracks.
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