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Front Spar lower horizontal chord - existing fatigue cracking

Fatigue cracks were found in the Front Spar lower horizontal chord in the fillet radius
Jjust outboard of the Drag Splice fittings at RBL/LBL 80. The existing cracks were
approximately 1.2 inch and 1.45 inch on the RHS and LHS, respectively. The cracks originated
at the inside fillet radius and were part through cracks, progressing approximately one third
through the chord thickness (approximately 0.10 inch deep and 0.125 inch deep on the RHS and
LHS, respectively).

The lower horizontal chord in the vicinity of the fatigue cracking is subjected to
inspection under the Supplemental Structural Inspection Document (SSID) program. A previous
instance of cracking at this location was found on a different 747-100. Those cracks were longer
than those on TWAS800 but also did not extend through the thickness of the chord. This region is
affected by SB 747-53-2064 for adjacent ring chord cracking. The modification per SB 747-53-
2064 had been installed in 1982, installing two bathtub fittings on the Wing Center Section
lower skin panel and a double bathtub fitting on the fuselage skin. These fittings are
immediately adiacent to the drag splice fitting and serve to provide an alternate load path for the
drag splice forward/aft loads. It is apparent from the bathtub fitting arrangement that the post-
modification configuration is very stiff and the deflection that would have initiated the fatigue
cracking has been significantly limited. Without continued deflection, the fatigue growth cannot
continue, indicating that the fatigue cracking existed prior to the installation of the bathtub
fittings.

shallow cracks did not reveal any indication of wear. This is indicative of the gross fracture
precipitating from something other than the fatigue cracking. The NTSB Materials Laboratory
has examined the larger of the two fatigue cracks and will issue a separate report.

Visual examination of the ductile rupture surfaces adjacent to the relatively short, /‘< .

See the Metallurgical Field Notes for a complete cracking description. %d/g/;[/—
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Front Spar vertical stiffener shear ties - existing fatigue cracking

Small existing fatigue cracks were found in the vertical stiffener shear ties at RBL 83.24
(lower), RBI. 75.92 (upper and lower), LBL 75.92 (upper and lower), and LBL 83.24 (lower).

The cracks were all in the shear tie radius
near the base of the leg that attaches to the
vertical stiffener at the aft edge. This
cracking is the subject of SB 747-57-2249.
The Service Bulletin was issued in 1989 after
reports of in-service cracking. The maximum
crack length on the subject airplane was 0.20
inch long. In service, operators have reported
cracks ranging from 0.50 inch to 1.5 inch
long without complete part fracture,
demonstrating the capability of these shear
ties to withstand cracking in excess of the
0.20 inch detected cracking under normal
operating conditions.

See the Metallurgical Field Notes for
a complete cracking description.
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Longitudinal Floorbeam at Front Spar - existing fatigue cracking

Small cracks were found in the shear tie of the LBL 75.92 and the LBL 33.99
longitudinal floorbeams at the intersection with the Front Spar upper chord at STA 1000. The
LBL 75.92 shear tie has a 0.15 inch fatigue crack emanating from the aft side of the hole and a
possible 0.125 inch fatigue crack emanating from the forward side of the hole as shown. The
L.BL 33.99 shear tie has a 0.25 inch fatigue crack emanating from the forward side of the hole.

The component 1s a secondary attachment for floor structure and does not contribute to
carrying primary operating loads.

See the Metallurgical Field Notes for a complete cracking description.
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