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SUBJECT: WING PYLON AFT BULKHEAD SPHERICAL BEARING FAILURE

MODEL: DC-10, MD-10, and MD-11 Series

APPLICABILITY: All DC-10, KC-10, KDC-10, and MD-11 Airplanes

REFERENCES: a) MD-11 Structural Repair Manual (SRM), Chapter 54-50-02,

dated 15 November 2010

b) MD-11 lllustrated Parts Catalog (IPC), Chapter 54-51-10-20,
dated 1 November 2010

¢) MD-11 Maintenance Planning Document (MPD), ME11-015,
dated 1 November 2010

d) MD-11 Aircraft Maintenance Manual (AMM), Chapter 54-51-06,
dated 1 November 2010

e) DC-10/MD-10 SRM, Volume I, Chapter 54-20-00,
dated 15 October 2010

f) DC-10/MD-10 IPC, Chapter 54-11-05, dated 15 March 2010

g) FLEET TEAM Digest (FTD) Article DC-10-FTD-54-09001,
Originated 20 May 2009

h) FTD Article MD-11-FTD-54-09001, Originated 20 May 2009

i) MD-10 Airworthiness Limitations Instructions (ALI),
MDC-99K1082, Principal Structural Element (PSE)
Note 80.11.05, dated 1 October 2006

j) DC-10/MD-10 Service Bulletin DC10-54-097, R2,
dated 15 February 1999

K) Federal Aviation Administration (FAA) Airworthiness
Directive (AD) 80-11-05, R1, Amendment 39-3981, effective
8 December 1980
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SUMMARY:

This service letter informs operators of action taken resulting from the failure of the outer race of
the spherical bearing, Part Number (P/N) S00399-1, installed in the wing pylon aft bulkhead of
an MD-11 airplane

BACKGROUND:

The spherical bearing, P/N S00399-1, is installed in the aft bulkhead of the wing pylons on all
MD-11 airplanes, and also per reference (j) service bulletin on DC-10/MD-10 airplanes. The
spherical bearing is shown as Item 375 in reference (b) MD-11 IPC. On DC-10/MD-10
airplanes, the spherical bearing installed per reference (j) service bulletin is shown in reference
(F) DC-10 IPC in Figure 1 as Items 465 and 548; Figure 2 as Items 465 and 567; and in Figure 3
as Items 435 and 575.

The design of the spherical bearing, P/N S00399-1, enables lubrication of the bearing which is
recommended at 1C intervals for MD-11 airplanes and at 4A intervals for DC-10/MD-10
airplanes. On DC-10/MD-10 airplanes, inspections of the spherical bearing are specified per
reference (k) AD or reference (i) ALI at not to exceed 3,600 flight hour intervals under
paragraph (f)4, and at not to exceed 20,000 flight hour intervals under paragraph (g)7. On MD-
11 airplanes, inspections of the spherical bearing would be included in the inspections of the aft
bulkhead containing the spherical bearing in Items 54-512-01 and 54-512-02 in reference (c),
which have a repetitive inspection interval of 60 months.

Failure of the spherical bearing was identified by the migration of the outer race of the bearing in
both the forward and aft direction beyond the aft bulkhead lug as shown in Attachment 1 to this
service letter. The outer race of the spherical bearing should be flush to the surface of the aft
bulkhead lug as shown in Attachment Il to this service letter. A photograph of the failed
spherical bearing after its removal is shown in Attachment 11l to this service letter. The failure
of the outer race initiated in a design recess groove on the inner surface which is located at the
middle of the outer race and continues around the entire inner circumference. The cracking
ultimately resulted in the separation of a forward portion of the outer race. The airplane had
accumulated 33,767 flight hours and 6,058 landings at the time the failed bearing was found.
The operator reported no vibrations or abnormal engine operation resulting from the failure of
the spherical bearing. Subsequent to the original issuance of this service letter, Boeing has
received reports of similar failures of the outer race of the spherical bearing on two additional
MD-11 airplanes. On one airplane, which had accumulated 65,915 flight hours and 13,650
landings, the spherical bearings were found failed on both the Number 1 and 3 wing pylons. On
the other airplane, which had accumulated 53,997 flight hours and 11,172 landings, the spherical
bearing was found failed on the Number 1 wing pylon.
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References (g) and (h) advised operators of the design effort initiated to create new
configurations to Drawing S00399 which would eliminate cracking of the outer race at the
design recess groove.

DISCUSSION:

A metallurgical analysis of the failed spherical bearing determined cracking initiated in the
design recess groove on the inner surface of the outer race. The actual surface finish of the
recess could not be accurately determined.

A review of the spherical bearing failure by Boeing determined that the failure will not result in
a safety of flight condition. A review of the current inspection requirements of the spherical
bearing was also accomplished by Boeing to determine the ability of the inspections to detect the
separation of the outer race resulting from a complete circumferential failure, similar to what was
experienced in service. The review determined the inspection requirements and intervals for the
spherical bearing installed on DC-10/MD-10 airplanes per reference (i) and (k) are sufficient to
detect the subsequent migration of the outer race resulting from a complete failure. On MD-11
airplanes, while the inspection intervals and the requirements for an inspection of the aft
bulkhead would include the spherical bearing, are sufficient, Boeing determined that changes to
the inspection requirements of the spherical bearing currently specified in reference (d) were
warranted to ensure that the migration of the outer race would be reliably detected and identified
during the inspection.

The design effort by Boeing has resulted in new -523 and -525 configurations of bearing
Drawing S00399 which eliminate the design recess groove on the inner surface of the outer race.
The S0039-523 supersedes the standard diameter S00399-1. The S00399-525 supersedes the
.040 inch oversize S00399-509. Both the -523 and -525 configuration bearing would be installed
using the same AMM procedures used for the -1 and -509 configuration bearings. Information
for reducing the diameter of the outer race of the S00399-509 or -525 bearing by machining to
accommodate the existing diameter of the housing bore in the wing pylon aft bulkhead is
scheduled to be incorporated in the October 2011 revision of reference (e) and November 2011
revision of reference (a).

BOEING ACTION:

Based on the information provided in the DISCUSSION section of this service letter, Boeing is
taking the following action:

1. Changes to paragraph 4.E in reference (d) specifying an inspection for migration of the
outer race of the spherical bearing beyond the surface of the aft bulkhead lug. The
change was incorporated in the July 2008 revision of reference (d).
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NOTE: Boeing does not require the removal of a spherical bearing for any additional
inspections as a result of this failure

2. Changes to references (b) and (f) incorporating the S00399-523 and -525 bearings. See
interchangeability information below.

3. Incorporating rework information in reference (a) and (e) for reducing the diameter of the
outer race of the S00399-509 or -525 bearing.

SUGGESTED OPERATOR ACTION:

Boeing recommends that operators should incorporate the inspections and install new bearings
(as required) in accordance with the procedures referenced within this service letter.

WARRANTY INFORMATION:

Boeing warranty remedies are not available for the advisory information provided in this service
letter.

INTERCHANGEABILITY:

The S00399-523 supersedes the S00399-1. The S00399-525 supersedes the S00399-509. This
information will be included in the November 2011 revision to reference (b) and March 2011
revision to reference (f).

PARTS AVAILABILITY:

S00399-523 and -525 bearings are currently scheduled to be available during the fourth quarter
2011.

SFY:crc

Original: Dated: 2 May 2008

Revision A: Added information for new bearing design

Attachment I: Photo of Migrated Outer Race of Failed Spherical Bearing Installed in the Aft
Bulkhead

Attachment Il:  Sketch Showing Design Installation of the Spherical Bearing in the Aft
Bulkhead

Attachment I1I:  Photo of Failed spherical Bearing Removed from the Aft Bulkhead
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