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MD-11 Fleet Findings w/ Boeing Document

m 1991-2006 2007 2008 2009-2011 2012-2021 2022-2025 +2026

A/C N257UP
RT Pylon
Fractured Bearing Outer
Race (Staking Ring)
1Julo8

A/C N589FE

Operator #2 (SDR) - RT Pylon

RT Pylon
Fractured Bearing
Outer Race (M) (G)

19Sep07

A/C N576FE
(SDR)-LT Pylon
Fractured Bearing
Outer Race
160ct08

Fractured Bearing
Outer Race (M) (G)

Operator #1
15Mar17

RT Pylon
Fractured Bearing
Outer Race (G)
10Jul02

A/C N616FE
(SDR) - RT Pylon
Migrated Bearing

17Sep20

N259UP
Accident
4Nov25

MD-11-SL-54-104-A
Released

MD-11 AMM 54-51-06
1Feb11

July 2008 revision -
inspection for bearing
outer race migration

TCDS A/C N595FE BT
Approved (SDR)-RT Pylon Operator #3
A/C N617FE A/C N6O3FE

8Nov?0

Fractured Bearing
Outer Race (M) (G)
23Aug07

TAT: 53,354
TAC: 8,663

MD-11-SL-54-104
Released
2May08

TAT: 54,227
TAC: 9,765

RT and LT Pylon
Fractured Bearing
Outer Races
RT (M) (G)
16Feb09

TAT: 65,915
TAC: 13,650

inspection
escalation
approved

17Nov15

LT Pylon
Fractured Bearing
Outer Race (M) (G)

23June20

TAT: 75,793
TAC:18,853

RT Pylon
Migrated Bearing
14Dec2022

TAT: 87,672
TAC: 21,266

TAT: 92,992.85
TAC: 21,043

TAT: 30,616

TAT: 78,592
TAC:16,771

TAT: 76,429
TAC:19,015

TAT: 33,767
TAC: 6,058

TAC: 8,515

*  “(G)" Aft bulkhead lugs found with a gap

* “(M)” Bearing outer race found migrated

* SL Revision A: Added information for new bearing design

* ALINDT: Due 29.2K cycles with AMOC approval, was 19.9K cycles
* Service Difficulty Report (SDR) extracted from FAA SDR database



The NTSB submitted a written request to Boeing asking “What additional spherical bearing
failures were reported to Boeing after issuance of this [MD-11-SL-54-104-A] SL?”. Boeing
understands that the NTSB’s request has been verbally expanded to include all spherical bearing
failures reported to Boeing prior to the UPS 2967 accident. Accordingly, this document contains
all currently known operator reports of any amount of crack to an MD-11 aft pylon spherical
bearing which required replacement of the bearing and was reported to Boeing prior to November
4,2025.

Boeing has included the descriptions of findings as well as select photographs provided in each of
these reported events.

Date Reported to Hours/Cycles
Boeing

10 July 2002 30,616/8,515
19 September 2007 33,767/6,058
01 July 2008 54,227/9,765
22 October 2008 53,997/11,172
16 February 2009 65,915/13,650
21 March 2017 78,592/16,771
23 June 2020 75,793/18,853




Date: 10 July 2002 Hours/Cycles: 30,616/8,515

Summary of Reported Condition

A Maintenance Provider for the Operator, reported to Boeing that they: “removed the AFT
spherical bearing from AFT P/N AUB7525 pylon #3 bulkhead. P/N S00399-1 Spherical bearing
has been found broken at the external race by entire radical fracture. [Maintenance Provider] will
provide to Boeing ... the broken part, for shipping to BOE specialist for damage analysis in few
days after [Operator] authorization.”

It was also reported that: “AA/ 0.032 inch gap has been found btw the P/N AUB7502-501 and
AUB 7502-1 faying surfaces located on the upper lug areas. [Maintenance Provider] consider
above gap caused from AUB7502-501 internal lug hole material deformation, due to abnormal
bearing (see figure 1). BB/ heavy worn area is located on AUB7502-501 inner lug hole upper aft
end zone. To attempt to remove the worn area, [Maintenance Provider] has performed the damaged
hole oversizing at 3.028 inch dia, but unfortunately a residual damaged area is remained on as
reported in figure 2.”

In addition, the Maintenance Provider provided the photographs and images below.



Date: 10 July 2002 Hours/Cycles: 30,616/8,515






Date: 19 September 2007 Hours/Cycles: 33,767/6,058

Summary of Reported Condition

A Maintenance Provider for the Operator, reported to Boeing on 19 September 2007: “During c-
check [Maintenance Provider] found a broken bearing on wing to pylon attachment (pylon #3)”
and provided the following photographs.

After repair work had progressed, on 23 September 2007 the Maintenance Provider also reported:
“We found a crack on the inside the bearing area of the bulkhead PN AUB7502-1” and provided
the photograph below.



Date: 19 September 2007 Hours/Cycles: 33,767/6,058

After repair work had progressed, on 23 September 2007 the Maintenance Provider also reported:
“We found a crack on the inside the bearing area of the bulkhead PN AUB7502-1 and provided
the photograph below.



_ Work In Progress — All Data and Comments are Preliminary and Subject to Change
LB Safety Review Board

MD-11 Wing-to-Pylon Aft Attachment Bearing Failure

COSP No.: 2007-0720 SRB Presentation Date:

SRB No.: Presenters Name (TSC): _

Airplane Model(s): DC-10s & MD-11s

Issue Title:

The Wing-to-Pylon Aft Attachment Bearing Failure May Cause Consequences that Lead to
Potential Loss of a Load Path Between the Wing and the Engine Mounting Pylon

Issue Description:

The Wing-to-Pylon Aft Attachment Bearing (Part Number S00399-1), on an MD-11 airplane
was Found with its Race in Two separate Rings

with Multiple Crack Origins, during a C-check Maintenance (@ 33767 hours / 6058 cycles).

Deliverables Addressed in this Presentation:

x | Safety Decision Recommendation — Not a Safety Issue

x | Cross Model / Program Determination — DC-10s & MD-11s
Mitigating Action Guidance

Other

Copyright Boeing. Reproduced with permission.
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_ Work In Progress — All Data and Comments are Preliminary and Subject to Change
LB Safety Review Board

MD-11 Wing-to-Pylon Aft Attachment Bearing Failure

Issue Explanation
The Bearing is used in both the DC-10 and the MD-11 airplanes
The Bearing is located in the Aft Bulkhead of the pylon
 The Aft Bulkhead is made of two back-to-back Lugs to house this Bearing

 The Lug pair is one of the three attachment points between Wing and Pylon
— Aft Bulkhead Lug pair transfers the vertical and the lateral loads
— Thrust Link carries fore-and-aft loads, including the engine thrust
— Wing Front Spar Bulkhead carries the vertical shear and the lateral loads
— Wing Front Spar Bulkhead also restrains the engine from rolling

« The load path arrangement is identical between the DC-10 and MD-11 airplanes
The failed Bearing was manufactured by NMB

 The material meets the drawing requirements in its chemistry and hardness

« The failure appears to be originated from machined lubrication groove/recess

« Parallel machining marks were present on the whole inner surface of the Race
KAR (another vendor) Bearings appear to be in good condition
This is the first reported incident of this type of failure

Airplane Effect: If left undetected, broken Bearing Race may damage Aft Bulkhead Lugs

Copyright Boeing. Reproduced with permission.
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_ Work In Progress — All Data and Comments are Preliminary and Subject to Change
LB Safety Review Board

MD-11 Wing-to-Pylon Aft Attachment Bearing Failure
Wing-to-Pylon Attachment Scheme

Copyright Boeing. Reproduced with permission.

Foil 3




Work In Progress — All Data and Comments are Preliminary and Subject to Change

|
LB Safety Review Board

MD-11 Wing-to-Pylon Aft Attachment Bearing Failure
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_ Work In Progress — All Data and Comments are Preliminary and Subject to Change
LB Safety Review Board

MD-11 Wing-to-Pylon Aft Attachment Bearing Failure

= Safety Decision Recommendation and High Level Rationale

Not a Safety Issue

« This Bearing Failure will not Cause the Lug Joint Failure
— This Failure might produce a Gap between the Two Lug Halves
— The Lug Joint is Fail-Safe with one Lug Half failed

* MD-11 Wing Pylon Aft Bulkhead Lug-Pair is a PSE
— The Lug PSE Crack Analysis Shows Practically No Growth

« The MD-11 Lug Joint Area is MPD Inspected at Every 30 Months
— General Visual (54-512-01) Inspections at Every 60 Months
— Detailed (54-512-02) Inspections at Staggered 60 Months Intervals

» Service Letter (SL-MD11-54-104) is issued for all DC-10/MD-11
variants for a refocused bearing inspections

= Cross Model/Program Determination

« DC-10s and MD-11s have the Same Bearing and Lug Joint Design

Copyright Boeing. Reproduced with permission.
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MD-11 Wing-to-Py

M D-1 1 AIRWORTHINESS LIMITATIONS INSTRUCTIONS

Work In Progress — All Data and Comments are Preliminary and Subject to Change

LB Safety Review Board
lon Aft Attachment Bearing Failure

MDC-K5225

»z

7

rﬂ

PYLON FORWARD,
BULKHEAD

MD115481 02 1

Task Number .1

UPPER SPAR

PYLON FORWARD
BULKHEAD

INSPECT BOTH FORWARD AND
AFT LUG SURFACES OF THE AFT
BULKHEAD INSTALLATION

IN SHADED AREA

PYLON AFT
BULKHEAD

VIEW A
AFT BULKHEAD INSTALLATION

PSE 54.51.02 |

Aft Bulkhead Installation, STA Ywn 418, (Wing Pylon)

| Revision Date: March 2006

Foil 6

NOTE: ALL INTERVALS IN LANDINGS (CYCLES) UNLESS OTHERWISE NOTED.

Copyright Boeing. Reproduced with permission.




| Work In Progress — All Data and Comments are Preliminary and Subject to Change
LB Safety Review Board

MD-11 Wing-to-Pylon Aft Attachment Bearing Failure

M D'1 1 AIRWORTHINESS LIMITATIONS INSTRUCTIONS MDC-K5225
PSE NDI INSPECTION INTERVAL
IPTI
Number DESCRIPTION PROCEDURE Initial Repeat | ~°ret®)
54.51.02 | Aft Bulkhead Installation, STA Ywn 418, (Wing Pylon) Refer to Section 2
.1 | Bulkhead Forward & Aft Lug Surfaces 19,900 9,700 433, 439,
483, 489
Prepared by: DAC ENGINEERING Revision Date: March 2006

_ B7'48 HOTE: AL NTERALS IREARDINGS (CYELES) TNEESS CTHERAISERaT=D

Copyright Boeing. Reproduced with permission.




_ Work In Progress — All Data and Comments are Preliminary and Subject to Change
LB Safety Review Board

MD-11 Wing-to-Pylon Aft Attachment Bearing Failure

IZ,L_””"'I/V” MD-11 MAINTENANCE PLANNING DOCUMENT
STRUCTURAL MAINTENANCE PROGRAM

MPD P INTERVAL APPLICABILITY
ITEM AMM G MAN-
NUMBER | REFERENCE| M | ZONE | ACCESS | THRES. | REPEAT APL ENG HOURS TASK DESCRIPTION
I B c | s | w7AL | MO | BOMO | ALL ALL 150 | INTERNAL - DETAILED: Main Frame - Pylon (Wing), Upper Spar Installation
488 A37AR NOTE NOTE NOTE Do a Detailed Inspection of the Main Frame - Pylon (Wing), Upper Spar
437BL Installation, Forward of Bulkhead 342,
::;QIL- AIRPLANE NOTE: There is an associated AL| with this task in this area,
487AL INTERVAL NOTE: This task may qualify as a sampling task. Refer b
4B7AR Structures Program Rules,
487BL
4870L
48TEL
545120 540503210 | S 438 437ER 80 MO 80 MO ALL ALL 033 INTERNAL - GENERAL VISUAL: Main Frame - Pylon (Wing), Alt Bulkhead
439 43710 NOTE Installation
488 438KL Do a General Visual Inspection of the Main Frame - Pylon (Wing), Aft Bulkhead
489 ?;E[* Installation.
48BKL AIRPLANE NOTE: Pay particular attention to lugs.
There is an associated ALl with this task in this area.
5451202 | 540503211 | C 438 437ER 90 MO 80 MO ALL ALL 0.50 INTERNAL - DETAILED: Main Frame - Pylon (Wing), Alt Bulkhead Installation
439 43710 NOTE NOTE NOTE Do a Detailed Inspection of the Main Frame - Pylon (Wing), Aft Bulkhead
488 438KL Installation.
ol B AIRPLANE NOTE: There is an associated ALl with this task in this area.
488KL INTERVAL NOTE: This task may quality as a sampling task. Refer o
Structures Program Rules.
I | s 437CR [ 680 MO | 60 MO ALL ALL 017 | INTERNAL - GENERAL VISUAL: Main Frame - Pylon (Wing), 342 Bulkhead
488 437EL NOTE Installation
437‘le Do a General Visual Inspection of the Main Frame - Pylon (Wing), 342
487CR Bulkhead Installation, Main Bearing Minimum Section and Junction with Upper
487EL Spar.
487THL i
AIRPLANE NOTE: There is an associated ALI with this task in this area.

Aug 01/2006 ME11-015 PAGE 2.1-64

BOENG PROPRETARY - Coppdght [ Lhpuiahed Work - S M50 page for deta's

Copyright Boeing. Reproduced with permission.
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_ Work In Progress — All Data and Comments are Preliminary and Subject to Change
LB Safety Review Board

MD-11 Wing-to-Pylon Aft Attachment Bearing Failure

PRINCIPAL STRUCTURAL ELEMENTS
AFFECTED BY AIRWORTHINESS DIRECTIVES

NUT

Ay 5,
SUnEAcE \7"= A
&ldis -

BUSHING

SPHERICAL
BEARNG

AFT
BULKIHEAD
LUG

AFT‘
'mso

LEFT SIDE SHOWN
PSE 54.10.019 (Left Side) Aft Bulkhead Lug Plus Spherical Bearing, Bushing and Attach Bolt Revision Date:
PSE 54.10.020 (Right Side) Feb 2002
PAGE 3.37 ONC: SoE VOLUME 2 FCR T DETALED NOI PROGEDUFE AND LLUSTRATIONS.

Copyright © The Boeing Company Unpublished Work — All Rights
Reserved See tite page for details

Copyright Boeing. Reproduced with permission.
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_ Work In Progress — All Data and Comments are Preliminary and Subject to Change
LB Safety Review Board

MD-11 Wing-to-Pylon Aft Attachment Bearing Failure

PRINCIPAL STRUCTURAL ELEMENTS
AFFECTED BY AIRWORTHINESS DIRECTIVES

PSE POPU- PRINCIPAL SERVICE AIRWORTHINESS
NUMBER LATION STRUCTURAL ELEMENT BULLETINS DIRECTIVES
54.10.019 B,E Aft Bulkhead Lug Plus Spherical Bearing, Bushing, and Attach Bolt SB 53-213 R1 AD 80-11-05
(Left Side)
54.10.020 B,E Aft Bulkhead Lug Plus Spherical Bearing, Bushing, and Attach Bolt SB 53-213 R1 AD 80-11-05
(Right Side)

Revision Date: Feb 2002

THE DESCRIPTION SHOWN ON THIS PAGE IS FOR GENERAL IDENTIFICATION

Copyright © The Boeing Gompany UNpUDIShad WOk = All Fights PAGE 3.36 ONLY. SEE VOLUME 2 FOR THE DETAILED ND! PROCEDURE AND ILLUSTRATIONS.

Reserved See tile page for detalls
Copyright Boeing. Reproduced with permission.
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Date: 01 July 2008 Hours/Cycles: 54,227/9,765

Summary of Reported Condition

A Maintenance Provider for an Operator reported to Boeing: “During maintenance inspection
at [Maintenance Provider], the #3 Pylon Aft BHD Bearing Assy. P/N S00399-1 was found to
have a portion (swedge ring) that holds the bearing in position separated from the bearing outer
race on the aft side.”

In addition, Operator provided the photographs below.
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COSP 2008-0594

Disclaimer: The data contained within this database is proprietary to the Boeing Company and is

provided to the FAA pursuant to the terms of Contract_ as amended.
Reproduction or disclosure of data is prohibited except when expressly authorized by Airplane

Safety management.

dateRecorded: 7/2/2008

reportNumber: 2008-0594

site: LB

subject: Num 3 Pylon Aft BHD Bearing Swedge Ring Separation.

dateOccurred: 7/2/2008

model: MD-11/

serialNo: 48451

ataCode: 5400

9. flightHoursCycles: 54227/ 9765

10. partName: Pylon Aft BHD Bearing Assy.

11. partNo: S00399-1

12. natureOfEvent: During maint inspec at- the num 3 Pylon Aft BHD Bearing Assy P/N
S00399-1 was found to have a portion (swedge ring) that holds the bearing in position
separated from the bearing outer race on the aft side. A diagram & 2 photos were attached
to the msg. Please note that- is currently performing Horizontal Stabilizer Barrel Nut
inspec per S/B MD11-55-023 SLH-SAT-08-0255C. The acftis currently in hangar defueled
onjacks & shored per the aforementioned S/B with 4385 lbs of ballast installed on the main
cgo deck in the R-1 position. Action Requested:- request Boeing advise on the
following: 1. Does the dmg to the bearing constitute replacement or is this a condition that
may be acceptable dmg; 2. With the acft jacked & shored as described above is it
acceptable to remove the num 3 eng in order to remove & inspect the Aft Bulkhead/Bearing
Assy. This issue may be similar to 2007-0720 Wing-To-Pylon aft attachment bearing failure.

13. engineModel: CF6-80C2

14. engineSN:

15. psiCandidate: Yes

16. psiCode: C-15

17. parentCOSPNumber: null

N ROM=

Closure Rationale: By Process, Not Accepted as a new item. Refer to COSP 2007-0720.



Date: 22 October 2008 Hours/Cycles: 53,997/11,172

Summary of Reported Condition

An Operator asked Boeing, “If the outer race of the aft bulkhead spherical bearing has a failure,
does it have to be replaced prior to further flight?”

The Operator also reported that “[t]here was no damage found to the bushing p/n AUB7175-501
or bolt p/n AUB7174-501” and that “[m]aintenance-reports of no problems with #1 engine
discrepancies or vibrations.”

In addition, the Operator provided the photographs below.



Date: 22 October 2008 Hours/Cycles: 53,997/11,172






Date: 16 February 2009 Hours/Cycles: 65,915/13,650

Summary of Reported Condition

A Maintenance Provider for the Operator, reported to Boeing: “Failure of wing pylon aft bulkhead
spherical bearing was found on left and right wing pylons of datum airplane during C12-Check.”

The Maintenance Provider also reported: “No migration of the left wing pylon aft bulkhead
spherical bearing outer race has been observed. When grease is applied to the bearing, grease
protrudes between the aft bulkhead lug halves. [Maintenance Provider]| feels that this is only
possible if the aft bulkhead spherical bearing outer race is cracked at the lubrication recess.”

In addition, the Maintenance Provider reported: “the No. 1 Wing pylon aft bulkhead has been
visually inspected for damage and corrosion. [Maintenance Provider] has accomplished an eddy
current surface inspection of the bearing housing bore in the aft bulkhead and also the forward and
aft surfaces of the aft bulkhead lug. No cracks were found in these inspections.”

The Maintenance Provider provided the photographs below.

The Maintenance Provider further reported that: “Right wing pylon aft bulkhead spherical bearing
outer race appears to be split into two sections. The forward section has migrated in the forward
direction with the aft section of the outer race remaining flush with the aft bulkhead lug.”



Date: 16 February 2009 Hours/Cycles: 65,915/13,650

The Maintenance Provider also informed Boeing that: “Pylon #3 AUB7525 BHD ASSY, AFT wing
Pylon bearing hole was damaged because of spherical bearing pn S00399-1 outer race migration.”

In addition, the Maintenance Provider reported: “There is also gap between aft and fwd bulkhead
lugs,” and that, “No cracks found from lugs after eddy current inspection.”

The Maintenance Provider provided the photographs below.



Date: 21 March 2017 Hours/Cycles: 78,592/16,771

Summary of Reported Condition

An Operator reported to Boeing: “At current C-10 Check, during routine inspection on #3 pylon,
maintenance found that the aft spherical bearing (P/N: S00399-1) is migrated. The pylon was
removed and upon further evaluation, multiple damages are noted on the AFT bulkhead assy (P/N:
AUB7525-501) and the spherical bearing.”

The Operator also reported: “Subject AUB7525-501 bulkhead assy is found bent/deformed. The
FWD and AFT bulkhead halves are separated at the top of the lug area, causing a 0.120-inch gap

condition.”

The Operator provided the photographs below.



Date: 21 March 2017 Hours/Cycles: 78,592/16,771

In addition, the Operator reported: “Due to the separation of the bulkhead halves at the top of the

lug area, slight misalignment is noted on the lug. In addition, the lug bores are found with deep
chafe damage.”

The Operator provided the photographs below.

The Operator further reported: “The S00399-1 spherical bearing is removed, and the outer race is
found to have cracked into two.” The Operator provided the photographs below.






Date: 23 June 2020 Hours/Cycles: 75,793/18,853

Summary of Reported Condition

An Operator reported to Boeing that: “At current C-17 Check, during routine inspection on #1
pylon, maintenance found that the aft spherical bearing (P/N: S00399-1) is migrated. The pylon
was removed and upon further evaluation, multiple damages are noted on the AFT bulkhead assy
(P/N: AUB7525-501).”

The Operator further reported that “[a]fter removal of the S00399-1 bearing, chafe damage is found
common to the housing bore” and that “[t]he AUB7502-509 FWD bulkhead half and AUB7502-
507 AFT bulkhead half are found slightly separated at the upper EOP, resulting in a maximum gap
of 0.032” between the bulkhead mating surfaces at the upper EOP.”

Exemplars of the photographs provided by the Operator are below.



Date: 23 June 2020 Hours/Cycles: 75,793/18,853








