Engine Bearing Failures (read from bottom up)

JK

You said: “it seems that no matter which bearing zone is in play, all enjoy the same and equal benefits of this design”. They may all be cooled and lubed and scavenged identically, but the immediate operating environments of the #3 and #4 bearings are increasingly hostile with respect to intense heat (combustion zone). 

The heat build-up causes lubrication oil breakdown - which is why oil is rarely scavenged from the hottest bearing zones; it’s just vented to atmosphere as a loss-rate (and it’s “burnt” oil anyway). However it is very difficult to get that oil through that bearing fast enough – and the pressurized air-cooling isn’t very effective. #4 BRG is also subjected to the greatest flex under acceleration – and suffers seal failure, oxidation, spalling and chipping. So that makes the design inadequate for the #4 bearing and explains why it’s #4 that always figures in the failures. It’s also virtually impossible to borescope. The system expects #4 bearing failures. Every design has its Achilles heel. It’s why modern engines have vibrascopes and vibration limits. Most engineers could identify an imminent #4 bearing failure by noting the reading increase rate. Ultimately this will be computer analyzed and QAR-recorded via an algorithm that can automatically identify a distressed bearing - well before its eventual failure.

JS

From: John King [mailto:john.king19@comcast.net] 
Sent: Tuesday, April 13, 2010 4:27 PM
To: phoebus
Subject: bearing problems// Warranty only ?

Interesting and a reasonable cause to the number four failures; it could be cooling related.  Of the 44 some incidents the number 4 was named in 32.  The number 3 was named in 7 ( total 39) with the rest not defined.
 

Looking through an old MM on the "CFM 56 Sump Philosophy" it says;
 

"main engine bearing sumps are sealed by labyrinth type seals and airflow across the seals,
 

a pressurization and cooling chamber is created around the bearing sump by the use of two sets of seals; oil and air,
 

pressurization between the oil and air seals is supplied by booster discharge air,
 

the bearing sump area is vented through a rotating air/oil separator to the center vent tube creating a low pressure chamber,
 

pressurization air, seeking the path of least resistance, flows across the oil seals thus preventing oil flow past the oil seals,
 

any oil that might cross the oil seals is collected in the air seal housing and forced by the pressurization air out through cavity drain piping,
 

cavity drain fluid is carried overboard by an external drain system"
 

end 
 

With the above in mind it seems that no matter which bearing zone is in play, all enjoy the same and equal benefits of this design.  
 

And amongst the number 3 and number 4 bearing failures, not a single SDR gave a cause as to why any of these bearings 39 failed.  So why not ? - could be the general abuse and culture of non compliance seen in all filings of any SDRs - add to that the FAA's indifference, or there may be other reasons now buried.
 

Say saving a few bucks by giving the old bearing a quick cleaning and a visual.  This 'on-condition' mentality may explain why so many air circulation fans fail in flight with the resultant smoke returns and diversions.
 

It could be an 'unapproved (bogus) parts issue or it could be a materials or quality control issue to which a list could be rather long.
 

With some irony, it is the primary system, the SDRs that obscures the issue of why the bearings failed and instead only reported that they did.  As one United guy said to me once , 'we report to the SDRs for warranty issues'.
 

JK
--
----- Original Message ----- 

From: phoebus 

To: 'John King' 

Sent: Monday, April 12, 2010 11:04 AM

Subject: RE: How about this ?

No 4 bearing failures are likely related to the heat in that area and lubrication breakdown - combined with poor provision for pressurized lube, rapid oil scavenge and localised labyrinth air-cooling. GE is very much aware of the ongoing attritional deterioration in that area and that's why there are no chip detector lights triggered from the vicinity and only a periodically inspected mag plug in the oil system to pick up larger chips that migrate through the filters.
 

But I see your point. Nobody is gluing the hot-end bearing story together. Issuing the odd Service Bulletin is meant to be seen as affirmative action - when in reality that section of the engine needs a redesign. 
 

"Industry known failure mode" reverberates through the mind like Kapton, fuel icing, hoar frost, transponder/TCAS interdependence, FMS dodgy data-uptake, untwinned attitude indicators and the A330's Thale pitot tubes. All known/accepted failure modes lead to the scene of an accident eventually. It's quite a list.
NTSB Database Deficiencies And Impact On Safety Assessments.  CFM 56 Engines

     The NTSB held a Public Hearing on June 9, 2009 (1)  as part of the Board’s efforts to “develop all appropriate facts for the investigation…” regarding US Airways Flight 1549’s ditching in the Hudson. Testimony was heard regarding crew training, certification of the A-320 structure, bird ingestion certification and developing bird detection technology.  The engine type was a General Electric CFM 56 series engine.

     Engine issues, and with this type, beyond bird ingestion were not on the NTSB’s list of interests because the NTSB has not investigated, nor have they listed any more GE series engine failures since 1995 when a faulty engine bearing caused an uncontained engine explosion of the number two engine and with the following results; “The airplane sustained damage to the left wing leading and tailing edge flaps, the left main wing landing gear doors, and the number one engine”. (2). A small number of such bearings are used to support the massive spinning structures within all such turbine engines.  But not all such failures are investigated says the NTSB.

    Only those accident/incidents that are investigated, are listed in their Accident/Incident database said the NTSB recently. “Although the NTSB requires that certain specific items get "reported" to us, we are under no mandate to record these events...unless (1) they rise to the definition of an "accident", and (2) the NTSB decides to initiate an investigation into a specific occurrence as an "incident investigation.". (3)   NTSB Safety Report  SR-02-02  says the same i.e. - “The NTBS maintains the Aviation Accident Database which contains the probable cause and other data …. and (d) some non accident events (aviation incidents) …”. (4)       

    There are 43 incidents CFM 56 engine series bearing failures seen in the FAA’s Service Difficulty Reports (SDRs) and not just affecting the US Air A-320s, but the Boeing 737s, A-319s, and A-340s, as well.  With each twin-engine aircraft, a engine loss meant that a emergency landing or a diversion was immediately necessary. Worse yet, and although a SDR requirement, there are no ‘apparent cause/s’ as to why any of these engine bearings failed , (4)  and only 17 (40%) gave a part number required so that any further analysis could possibly be done.  Because these are critical parts, the NTSB also requires reporting under the NTSB’s own version of the SDR program; the Rule 830.5 Immediate Reporting rule “(a3) for engine structural failure”.  The bearing failure issue should be well understood because, as an SDR dated 8/21/2003 had said -  “Although it's not a frequent occurrence, number 4 bearing loss is an industry known failure mode.” … and that Service Bulletins were issued. 

    See the Table on page 2 for a complete survey for each of these incidents with brief descriptions and for all Service Difficulty Report numbers and URL references with instructions to retrieve the original and full reports.

Full reports with source instructions and URLs are also provided beginning on page 6.

 (1)  Link >  http://www.ntsb.gov/Pressrel/2009/090408.html  “Washington, DC - The National Transportation Safety Board will hold a public hearing on June 9-10, 2009, as part of its ongoing investigation into the ditching of a US Airways Airbus A-320 into the Hudson River in New York City in January.  The purpose of the hearing will be to gather additional factual information for the investigation.  It will be chaired by Member Robert L. Sumwalt who, along with Safety Board investigators, will hear from those the Board calls to testify on the following issues:   > Training of crew members on emergency procedures.  > Certification requirements for the Airbus A-320 related to the structural integrity of the airframe during ditching.  > Bird ingestion certification standards for transport- category turbofan engines.   > New and developing technologies for detection of large groups of birds and procedures to avoid conflicts with birds in the general vicinity of airports.

 (2)  NTSB Aviation Accident Database Report NYC96IA036 and NTSB Safety Recommendation Letter A-98-124-126.  (12/6/95, Pakistan, CF6-50 engine, where the Fan mid shaft failed due to it’s bearing.)   See Table and sources.

(3 )  Ref. November 5, 2006, e-mail, Mr. Jeff Guzzetti, Deputy Director for Regional Operations, Office of Aviation Safety.
(4)   Ref  to SDR rules ; 121.703, 17 (d) (e) (7)   “Apparent cause of the failure, malfunction, or defect (e.g., wear, crack, design deficiency, or personnel error).”     See Table and sources.

(5)   NTSB Safety Report  SR-02-02. Ref pages  6 and 7.   Link >  http://www.ntsb.gov/publictn/2002/SR0202.htm
	       45 GE Engine CFM56 series and 1 CF6 series Bearing Failure Incidents  1995 to 2008

                           43 reports came from the FAA’s Serviced Difficulty Database (SDR) 

                           and one came from the Aviation   Safety Reporting System (ASRS) reports.  

         BUT  ONLY one (12/6/95)  was investigated and recorded in the NTSB’s  Aviation Accident Database.

To view full SDR reports ,  go to Link > http://av-info.faa.gov/sdrx/Query.aspx     Cut and paste SDR Report number into “Operator Control” block and submit query.    The 8/21/03 report calls attention to a “industry known failure mode.”

	    Incident       Date
	    Carrier 

     & Type
	          Brief Narrative
	  Source & Brief
	      Available At NTSB

 Accident/Incident Database ?

	     9/19/95
	 Continental

737   CFM56
	 # 4 Bearing failure in cruise

 Engine shutdown.   No cause.  No part or P/N.
	SDR Rpt # and link
    CAL950835 
	              No Record

	    12/6/95
	Pakistan  747

  CF6 –50
	 Uncontained   Explosion. Bearing failure and then Fan Mid Shaft (FMS) failed.    Cause; fatigue fracture. 
	NTSB Safety Recom-   

  mendation A98-125-126. and   NTSB Accid/Incid   Report
	   Yes   Accident / Incident

   Report #  NYC96IA036

	    2/15/96
	    RA1R

   CFM56
	Shop Report.  # 4 bearing 

In-flight shutdown.   No cause.   P/N given.
	SDR Rpt # and link

    96ZZZX1118 
   P/N 3053556220
	                No Record

	    2/16/96
	   ---- ?-----

  CFM56
	   # 4 Bearing failed.   In Flt   shutdown. Turbine.  No cause.  P/N given.
	SDR Rpt # and link

      AU960217 
  P/N  3053556220
	                No Record

	   10/29/96
	    United 

737  CFM56
	 # 4 Bearing failure in cruise.

 Engine shutdown.    No cause.   P/N given.
	SDR Rpt # and link

    96UAL900843 
   P/N  3053556250
	                No Record

	    11/7/96
	    IXXA

DC8  CFM56
	 # 4 Bearing failure in cruise.

 Shutdown.  No cause. No part or P/N.
	 SDR Rpt # and link

     IXXA96162 
	                No Record

	     6/4/97
	Continental

   CFM56
	   # 4 Bearing failure. Fan   seized, divert.   No cause. 

P/N given.
	 SDR Rpt # and link

    CA970624018 
P/N  CFM565AA5
	                No Record



	    8/20/97
	     United 

737  CFM56
	 # 4 Bearing failure in cruise.

 Engine shutdown.   No cause.   P/N given.
	 SDR Rpt # and link
     97UAL900642 
  P/N  3053556220
	                No Record

	   10/14/97
	     Foreign 

737  CFM 56 
	Engine vibration. Bearing failure. No cause, part or P/N.
	 SDR Rpt # and link

       AU971363 
	                No Record

	   11/11/97
	       Foreign

   737   CFM56
	# 4 Bearing failure in climb. 

 Engine shutdown.   No cause.  No part or P/N.
	 SDR Rpt # and link

       AU971610 
	                  No Record

	    2/26/98
	   Continental

  737   CFM56
	# 4 Bearing failure in cruise. 

 Engine shutdown.   No cause. No part or P/N.
	 SDR Rpt # and link

   CALA9800331 
	                  No Record

	    4/26/98
	   American

MD11 CF6-80
	# 4 Bearing failure in climb.

 Uncommanded shutdown.   No cause.   P/N given
	 SDR Rpt # and link

   AALA980833   

P/N  1333M87P01
	                No Record

	    5/6/98
	   Southwest

737    CFM56
	 # 3 Bearing failure in climb.

 Engine shutdown.   No cause. No part or P/N.
	 SDR Rpt # and link

   SWAA980773 
	               No Record

  

	    5/27/98
	     Foreign

    CFM56
	# 4 Bearing failure in cruise. 

 Engine shutdown.   No cause.  P/N given. 
	 SDR Rpt # and link

      AU980575 
      P/N 720481
	                No Record

	    9/11/98
	     US Air

737   CFM56
	 # 4 Bearing failure in cruise.  Engine shutdown.   No cause.  No part or P/N.
	  SDR Rpt # and link

    USAASB98237 
	                No Record

	   11/25/98
	     United

737  CFM 56
	# 4 Bearing failure. Engine stall in climb. No cause.  P/N given  
	  SDR Rpt # and link

     98UAL900568 
  P/N   3053556220
	               No Record  

	    5/25/99
	      F3LA

737     CFM56
	  # 3 Bearing failure in cruise. Engine shutdown.    No cause.  No part or P/N.
	  SDR Rpt # and link

     F3LA99041 
	                 No Record  

	    6/18/99
	     Foreign

737     CFM56
	  # 4 Bearing failure. Damage                to internals.   No cause.   P/N given. 
	  SDR Rpt # and link

       AU990746 
    P/N 3053556220
	                 No Record  

	     7/10/99
	     United 

737  CFM56
	  # 4 Bearing failure in decent. Engine shutdown.    No cause.  No part or P/N.
	  SDR Rpt # and link

   99UAL900413 
	                 No Record  

	    9/14/99
	     Foreign

737     CFM56
	  # 4 Bearing failure in cruise    Engine shutdown.     No cause.  No part or P/N.
	  SDR Rpt # and link

      AU991007 
	               No Record  

	    10/6/99
	      F3LA

737     CFM56
	  # 3 Bearing failure in cruise.   Engine shutdown.    No cause.  No part or P/N.
	  SDR Rpt # and link

       F3LA99125 
	                 No Record  

	   10/20/99
	     Foreign

A340  CFM56
	  # 4 Bearing failure in cruise    

Flight returned.   No cause.

No part or P/N.
	  SDR Rpt # and link

     CA991103088 
	                 No Record  

	   10/21/99
	     Foreign

A340  CFM56
	  # 4 Bearing failure in decent.    Fan seized.             No cause. No part or P/N.
	  SDR Rpt # and link

     CA991103089 
	                 No Record  

	   12/14/99
	    American

737     CFM56
	  # 4 Bearing failure in cruise    Engine shutdown.     No cause.  No part or P/N.
	  SDR Rpt # and link

    AALA19991936    
	                 No Record  

	  12/31/99
	    Foreign 

A340  CFM56
	  # 3 Bearing failure in cruise    Flight return.  No cause.

P/N given.
	  SDR Rpt # and link

    CA991231028 
 P/N 71007741850
	               No Record



	    1/23/00
	  Southwest

737    CFM56
	  # 4 Bearing failure on T/O.  Smoke, Abort T/O.  No cause.  P/N given.
	  SDR Rpt # and link

     SWAA000149    

     P/N 332A1000
	               No Record

	    6/21/00
	    United

737    CFM56
	  # 4 Bearing failure in cruise    Flight return.  No cause.

No part or P/N.
	  SDR Rpt # and link
   2000UALA00353 
	                 No Record  

	   10/11/00
	     Foreign

A340 CFM56
	Bearing failure in cruise.

Engine shutdown. No cause.

No part or P/N.
	  SDR Rpt # and link

      CA001110020 
	                 No Record  

	   11/13/00
	  Continental 

737   CFM56 
	  # 4 Bearing failure in cruise    Engine shutdown.    No cause.    No part or P/N.  
	  SDR Rpt # and link  
     CALA0001756      
	                 No Record  

	    3/12/01
	    Foreign    

A320  CFM56
	  # 4 Bearing failure in climb.    Engine shutdown.    No cause.    P/N given.
	  SDR Rpt # and link

         AU010289    

     P/N 3053556220          
	                 No Record   

	     1/1/02
	     Foreign

A340  CFM56
	  # 4 Bearing failure in cruise.    Engine shutdown.    No cause.    No part or P/N.    
	  SDR Rpt # and link

      CA020121005         
	                 No Record

	    11/25/02
	     Foreign

737    CFM56
	# 3 Bearing failure found in Inspection. No cause.    No part or P/N.    


	  SDR Rpt # and link

      AUS20021360 
	                  No Record

	    8/21/03
	    United

737    CFM56
	  # 4 Bearing failure in climb    Engine shutdown.    No cause.  P/N given.
	SDR Rpt # and link
2003UALA00640 
     P/N 3053557170
	                No Record

 “industry known failure mode”

               See Ed. Notes

	    9/9/03
	  Continental

737    CFM56
	  # 4 Bearing failure in cruise.    Flight return.            No cause. No part or P/N.    
	  SDR Rpt # and link

     CALA0300520 
	               No Record

	     3/6/04
	  Continental 

737   CFM56
	# 4 Bearing failure in cruise.    Flight return.   No cause. No part or P/N.    
	  SDR Rpt # and link

     CALA0400220 
	              No Record

	    3/20/04
	      US Air

A319  CFM56
	# 4 Bearing failure in cruise.    Engine shutdown.    No cause.  P/N given.
	  SDR Rpt # and link

    USAASA04028 
   P/N 3053557170
	              No Record

	   Sept 04
	De-identified

A320   CFM56
	Bearing failure in cruise.    Engine shutdown.    No cause.  No part or P/N.    
	     ASRS Rpt #

         630561
	              No Record

	    11/1/04
	  Continental 

737   CFM56
	 # 4 Bearing failure on approach.   No cause. No part or P/N.    
	SDR Rpt # and link

   CALA0400696 
	              No Record

	     9/9/05
	  Production

A340  CFM56
	# 5 Bearing  found in

Production to be cracked. No cause.  P/N given.
	  SDR Rpt # and link

    2006FA0000505 
    P/N 3053519050
	              No Record

	    3/11/06
	      U30A

A320  CFM56
	# 4 Bearing deterioration on climb. Flight return.  No cause.  P/N given. 
	  SDR Rpt # and link

    U30A200600008 
    P/N 3053557180
	              No Record

	    2/13/07
	     Foreign

A319  CFM56
	# 4 Bearing failure in cruise.

No cause. No part or P/N.    
	  SDR Rpt # and link

     CA070220004 
	             No Record

	    5/21/07
	     Foreign

A319  CFM56
	# 4 Bearing failure in climb. 

No cause. No part or P/N.    
	   SDR Rpt # and link

      CA070528001 
	             No Record

	    3/17/08
	      F3LA

A319  CFM56
	# 3 Bearing failure in cruise.

No cause. No part or P/N.    
	  SDR Rpt # and link

    F3LA200800129 
	             No Record

	     8/4/08
	     United

737  CFM56
	# 3 Bearing failure in cruise.

Engine seized. No cause. No part or P/N.    
	  SDR Rpt # and link

   2008UALA04092 
	             No Record

	    12/2/08
	     US Air

A321  CFM56
	Compressor stall , vibration

Bearing failed.  No cause. 

P/N given.
	  SDR Rpt # and link

USAA2008120592185 

   P/N 3353523030. 
	             No Record

	Ed.Notes;  SDR # & Link > 2003UALA00640   Difficulty Date; 08/21/2003. Reg # 346UA.  JASC Code; 7230.  Operator; United  said; Number 1 engine had severe compressor stalls passing about 23000 ft EGT stabilized at 610 with throttle at idle.  When throttle increased stalls resumed. Compressor stall and internal grinding noise on engine shut down. Cause of the compressor stall was a failed Nr 4 bearing.  Although it's not a frequent occurrence Nr 4 bearings is an industry known failure mode.  CFMI has issued various Service Bulletins to improve Nr 4 bearing reliability.  UA has incorporated all Nr 4 bearing improvements on the CFM56 fleet on attrition basis.  Shop has incorporated best practices bearing handling procedure to prevent Nr 4 bearings from failing.  Bearing P/N 3053557170.”   (highlighting added).  

     Additional Searches for NTSB reports of engine bearing incidents , But showed only Pratt & Whitney

     NTSB Sourced Aviation Accident Database Query; search criteria, 1990 –2009, Part 121, “engine bearings” at 

     Link >.http://www.ntsb.gov/ntsb/query.asp#query_start  .   Results; 4  reports, But Pratt & Whitney only.

     12/19/90. Continental 727. Link >  http://www.ntsb.gov/ntsb/brief.asp?ev_id=20001212X24753&key=1
     2/9/98.  Hawaiian Air DC-9. Link >  http://www.ntsb.gov/ntsb/brief.asp?ev_id=20001211X09566&key=1
     3/6/01. Horizon Air  DHC-8. Link >  http://www.ntsb.gov/ntsb/brief.asp?ev_id=20010308X00571&key=1
     12/14/07.  United  777. Link >  http://www.ntsb.gov/ntsb/brief.asp?ev_id=20071231X02013&key=1
    Additional SDR Queries for P&W Reports ; search criteria, 2000 – 2009, Pratt & Whitney, “bearings” at 

   Link > http://av-info.faa.gov/sdrx/Query.aspx    Results; 13  P&W Bearing Failures reports. 2/28/01. SDR #     P5CA0100482,  6/7/01. SDR # DL76L010968,  8/12/02. SDR # 2002UALA01300, 7/15/03. SDR # DL76L030657, 2/28/04. SDR # 2004UALA00175, 5/8/07. SDR # 2007UALA01446,  9/7/07. SDR # DL75E071181, 11/12/07. SDR # DL76L071481, 1/29/08. SDR # 2008UALA00503, 5/4/08. SDR # 2008UALA02614, 5/9/08. SDR # DL76P080715,  5/22/08. SDR # 2008UALA02972 and  8/22/08. SDR # 2008UALA05394 
                                      . 
By john.king19@comcast.net   last revised 4/4/10.


        A Survey Of  45 Service Difficulty Reports Of Engine Bearing Failures.     

CFM 56 Series including variants B2, 3C1, 3B1, 7B22, 7B24s used in 737s.and the variants 5A1, 5A3,  5B6,  5C4, 5B5P, used in Airbus A-319, 320 and 340s.

How the SDR was performed.  Query link > http://av-info.faa.gov/sdrx/Query.aspx     

Query Fields > ATAs  > 7200, 7230 and 7250.   Engines > CFMINT and GE.  Key narrative word was >  % Bearing %.   Date Field > January 2000 to Dec 2, 2008.

Excerpts Only.  Use SDR # & Link number to access full report.  If Link here does not work, paste this into the “Operator Control # “ data field and run the query.  ‘NC’means no cause.  ‘N P/N’ means no part number.
12/2/08.  US Air A-321.   CFM 56-5A1.  Divert, compressor stalls / vibration.  Bearing failure.  NC
SDR # & Link > USAA2008120592185   Difficulty Date; 12/02/2008.  Registration # 184US.   Submitter Designator USAA.  Stage of Operation; CR.  How Discovered; O.  Nature of Condition; E, R.   Precautionary Procedures; E, A.   A321211.  CFM565A1.   Problem description;  FLT 1419 PHL-LAX - EMERGENCY LANDING - CREW REPORTED A COMPRESSOR STALL AT FL310 ON THE NR 2 ENGINE.  AIRCRAFT DESCENDED TO 280 AND VIBRATIONS CONTINUED.  ENGINE WAS SHUT DOWN DUE TO BLUE ELECTRICAL SYSTEM FAILURE.  CREW DECLARED AN EMERGENCY AND DIVERTED TO COS.  MX R&R THE NR 2 ENGINE DUE TO FAILED BOROSCOPE.  ALSO REPLACED BLUE SYSTEM HYDRAULIC RESERVOIR PRESSURIZATION LINE AND HYDRAULIC LINE FROM PUMP TO ACOUSTIC FILTER DUE TO CHAFING.  Bearing failed.   No Cause.  Bearing P/N 3353523030.  
No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=12&year=2008
--------------------

8/4/08.  United 737,  CFM 56-3C1.  Divert.  Engine seized.    Nr.  3  Bearing failure.     NC  N P/N

SDR # & Link >  2008UALA04092    Difficulty Date 08/04/2008.  Registration # 381UA. Submitter Designator UALA.  Stage of Operation; CL  How Discovered; O.  Nature of Condition R,Y,J.  Precautionary Procedures; A.  737322.  CFMINT CFM563C1.   Problem Description; NR 1 ENGINE FAILURE.  RTFL.  ENG 1 STALLED AT 1,000' FOR 5 SEC, ENG SEIZED, OIL PRESS & N1 DROPPED TO ZERO, COMPLETED ENG SHUTDOWN.  PROCEDURE, FLT AIRBORNE FOR 11 MIN, SMOKE IN CABIN, BLEEDS SHUTOFF WHICH CLEARED SMOKE, EMERGENCY DECLARED.  NO EXCEEDANCE REPORTED, UPON ARRIVAL FOUND OIL DRIPPING FROM 7'0 CLK DRAIN HOLE AT TURB EXHAUST, UNABLE TO SEE OIL LEVEL IN TANK, FLT DECK ENG 1 OIL QTY IND READ 36, ENG 2 AT 100.  SPINNER & TAIL PIPE HAVE NO EVIDENCE OF OIL LEAK.  FBO REPORTS FORWARD SUMP SCAVENGE CHIP DETECTOR (MIDDLE MAGNETIC C-D) IS FULL OF METAL.  THE ENGINE WAS REPLACED.  NO ADDITIONAL FINDINGS DATA IS EXPECTED DUE TO RETIREMENT OF THE FLEET.  FOUND FAILURE OF NR 3 BEARING. No cause.   No P/N.   No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=8&year=2008
       ----------------- 

3/17/08.  A 319.   CFM 56-5B5P.  Shutdown. Vibration.   Possible Nr. 3 bearing failure.    NC   N P/N

SDR # & Link > F3LA200800129 . Difficulty Date; 03/17/2008. Registration #; 928FR. Operator Designator; F3LA.  Stage of Operation; CR.  How Discovered; O.   Nature of Condition; E.  Precautionary Procedures; E.   A319111.  CFMINT CFM565B5P.   Problem Description;  DURING CRUISE, FLIGHT CREW REPORTED VIBRATION FOLLOWED BY ECAM WARNING OF NUMBER 1 ENGINE OIL FILTER CLOG, LOSS OF OIL PRESSURE, INCREASE IN OIL TEMPERATURE AND LOSS OF OIL LEVEL.  THE ENGINE WAS SHUT DOWN, AN EMERGENCY WAS DECLARED AND THE AIRCRAFT LANDED SAFELY AT THE DIVERSION AIRPORT.  PRELIMINARY ENGINEERING EVALUATION INDICATES POSSIBLE FAILURE OF THE NUMBER 3 BEARING IN THE COMPRESSOR SECTION OF THE ENGINE.  ENGINE CHANGE WILL BE ACCOMPLISHED.  DAMAGED ENGINE WILL BE SENT FOR TEARDOWN.  WHEN TEAR DOWN REPORT IS AVAILABLE, THIS SDR WILL BE UPDATED.  ENGINE CHANGE COMPLETED AND AIRCRAFT RETURNED TO SERVICE.  DAMAGED ENGINE EN ROUTE TO GE (STROTHER FACILITY) FOR TEAR DOWN.     Ed Note; No further update information as of December 2008.     No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=3&year=2008
--------------- 

 5/21/07.   A 319.   CFM 56-5A3.  During Climb, Emergency.    Possible Nr. 4 Bearing failure.    NC   N P/N

SDR # & Link > CA070528001 . Difficulty Date; 05/21/2007.  No Reg #. No Operator #.   Stage of Operation; CL.  How Discovered;  O. Nature of Condition; E. Precautionary Procedures; E.  A319112.  CFMINT CFM565A3.    Problem Description;   (CAN) WAITING FOR SHOP TEAR DOWN, SUSPECTED FAILURE CAUSES BUT NOT CONFRIMED ARE NR 4 BEARING OR HPT BLADE.   Ed Note; No further update information as of December 2008.   

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=5&year=2007
------------ 

2/13/07.  A 319.   CFM 56-5A1.  During cruise, unscheduled landing.   Nr. 4 bearing failure.    NC   N P/N

SDR # & Link > CA070220004 . Difficulty Date; 02/13/2007.  No Reg #. No Operator #.  Stage of Operation; CR.  How Discovered; O.  Nature of Condition; Y.  Precautionary Procedures; A.   A319112.  CFMINT CFM565A1.  Problem Description;   (CAN) EARLY INVESTIGATIONS POINT TO A NR 4 BEARING FAILURE, AT THIS TIME THE ENGINE HAS NOT BEEN DISSASSEMBLED FOR CONFIRMATION OF FAILURE, PRESENTLY ENROUTE TO SHOP.   No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=2&year=2007
--------------- 

3/11/06.  A 320.  CFM 56-5A3.  Divert.  Vibration.  Nr. 4 Bearing Deterioration.    NC

SDR # & Link > U30A200600008  Difficulty Date 03/11/2006.  Registration # 265AV. Operator Designator U30A.  Stage of Operation; CL.  How Discovered; O.  Nature of Condition; R.   Precautionary Procedures; A.  A320212.  CFMINT CFM565A3.   Problem Description SDR WRITTEN TO CLOSE SDR U30A200600003, WHICH READ: FLT 1013 CUN-STL; SHORTLY AFTER T/O, CREW REPORTED VIBRATION, POPPING SOUNDS COMING FROM NR 2 ENG. ENGINE ROLLED BACK TO IDLE. CREW MANINTAINED IDLE CONDITION (ENGINE PARAMETERS WERE NORMAL AND OIL QUANTITY GOOD).  CREW DECLARED AN EMERGENCY, RETURNED AND LANDED W/O FURTHER INCIDENT.  AFTER TOUCHDOWN. NR 2 ENG. WAS SHUTDOWN, TAXIED SINGLE ENG TO PARKING. MAINT WAS DISPATCHED WITH BOROSCOPE EQUIPMENT TO DETERMINE ENG CONDITION. TROUBLESHOOTING SUGGESTS NR 4 BEARING FAILURE.  ENGINE CHANGE IS LIKELY.  ENGINE WAS REMOVED, REPLACED.  ENGINE WAS REPAIRED, DUE TO NR 4 BRG DETERIORATION. ENG HAS BEEN RETURNED TO SERVICE. SDR U30A200600008 CLOSES SDR U30A200600003. ).     Bearing  P/N 3053557180.
No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=3&year=2006
------------- 

9/9/05.   A 340.  CFM56*.  Production Inspection.  Bearing Cracked.      NC

SDR # & Link > 2006FA0000505 . Difficulty Date; 09/09/2005. Operator Designator; X3NY.  Stage of Operation; IN.  How Discovered; V. Nature of Condition; O. Precautionary Procedures; K.  A340*.  GE CFM56*.    Problem Description; BEARING IS FROM SNR PRODUCTION.  ROLLER BEARING WAS SENT FOR AN INSPECTION.  WE COULD ONLY PERFORM A LEVEL 1 INSPECTION, WITHOUT DISASSEMBLING THE INNER RING, CAGE AND ROLLERS.  DURING THE INSPECTION OF THE BEARING, NOTICED SOME HEAVY WEAR TRACES AND MARKS ON THE CIRCUMFERENCE OF DIFFERENT ROLLER.  THE DIAMETER OF ONE ROLLER SHOWS AN IMPORTANT NOTCH WITH RAISED METAL ON ITS DIAMETER PARALLEL TO ITS ROTATION AXIS.  ON EACH SIDE OF THE NOTCH THE DEFECT IS FOLLOWED BY A CRACK.  THE TOTAL LENGTH OF THE NOTCH PLUS THE CRACK ON EACH SIDE IS ABOUT ONE THIRD OF THE ROLLER LENGTH.  Bearing  P/N 3053519050 . Defect Location; POS 5, ROLLER BRG.    No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=9&year=2005
------------- 

11/1/04.  Continental 737.   CFM 56-7B24.   Emergency. Vibration.  Nr. 4 Bearing failure.         NC  N P/N

SDR # & Link > CALA0400696   Difficulty Date; 11/01/2004.  Registration # 27722.  Submitter Designator CALA.  737724.   CFM567B24.  Problem Description; THE NR 1 ENGINE BEGAN TO VIBRATE AND THE EGT ROSE TO GREATER THAN 710 DEGREES WHILE ON FINAL APPROACH. HE VIBRATION AND EGT RISE WERE ACCOMPANIED BY ENGINE POWER LOSS. THE ENGINE WAS NOT SHUTDOWN, AN EMERGENCY WAS DECLARED AND THE AIRCRAFT LANDED WITHOUT INCIDENT.  THE NR 1 ENGINE WAS REMOVED AND REPLACED.   ENGINEERING CONCLUDED THAT THE PRIMARY CAUSE OF ENGINE VIBRATION AND EGT RISE WAS DUE TO FAILURE OF THE NR 4 BEARING.  No cause  No P/N.     

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=11&year=2004
----------------------

3/20/04.  US Air  A 319.  CFM 56- 5B6.   Divert. Vibrate, surged and quit.  Nr. 4 bearing failure.   NC

SDR # & Link > USAASA04028  Difficulty Date; 03/20/2004.  Registration # 709UW.  Operator Designator; USAA.  Stage of Operation; AP. How Discovered; O.  Nature of Condition; J.  Precautionary Procedures; E.  A319112.  CFMINT CFM565B6 .  Problem Description; EN ROUTE, DURING APPROACH, AT 12000 FT, RECEIVED  (ENG 1 OIL FILTER CLOG) ECAM MESSAGE, THEN, THE NR 1 ENGINE BEGAN TO FLUCTUATE, VIBRATE AND SURGE UNTIL IT QUIT.  CREW ACCOMPLISHED, THE SHUTDOWN PROCEDURES GIVEN BY ECAM ACTIONS.  FLIGHT LANDED WITHOUT FURTHER INCIDENT.  SINGLE ENGINE TIME WAS 18 MINUTES.  MAINTENANCE REPLACED THE NR 1 ENGINE.  OPERATIONALLY AND LEAK CHECKED OK.  ENGINE VENDOR REPLACED NR 4 BEARING.   (e) Part Condition SPALLED . Part/Defect Location ENG LPT MODULE . Bearing P/N 3053557170.

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=3&year=2004
-------------- 
3/6/04.   Continental 737.  CFM 56-3B1.  Divert.  Power Loss.   Nr. 4 Bearing failure.      NC  N P/N

SDR # & Link > CALA0400220 .  Difficulty Date;  03/06/2004.  Reg # 12327.  Operator Designator; CALA. When Discovered; CRUISE (CR).  Nature of Condition; PARTIAL RPM/PWR LOSS (R).    Precautionary Procedure; UNSCHED LANDING (A).  7373T0.  CFM563B1.  Problem Description;  THE NR 1 ENGINE EXPERIENCED A POWER LOSS AT CRUISE WHILE EN ROUTE FROM MCO TO CLE. THE AIRCRAFT WAS DIVERTED TO ATL WHERE IT LANDED WITHOUT INCIDENT. THE NR 1 ENGINE WAS REMOVED AND REPLACED IAW MM 71-00-00. SHOP TEARDOWN REVEALED A FAILED NR 4 BEARING. No cause. No part number.    

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=3&year=2004
------------------ 

9/9/03.   Continental 737.  CFM 56- 3B1.  Divert. Loud bang and vibration.  Nr. 4 Bearing failure.  NC  N P/N

SDR # & Link > CALA0300520 . Difficulty Date; 09/09/2003. Reg # 14335.  JASC Code; 7230.  Operator Designator; CALA. When Discovered; CRUISE (CR).  Nature of Condition; VIBRATION/BUFFET (E).    Precautionary Procedure; UNSCHED LANDING (A).  7373T0.  CFM563B1. Problem Description;  THE NR 2 ENGINE GAVE OFF A LOUD BANG FOLLOWED BY VIBRATION AND THE ENGINE SPOOLED DOWN TO IDLE. THE ENGINE NEVER DID SHUTDOWN. CREW WAS UNABLE TO GET POWER ABOVE IDLE. THE AIRCRAFT WAS DIVERTED TO CLE WHERE IT LANDED WITHOUT INCIDENT. MAINTENANCE FOUND THE ENGINE FAN SEIZED. THE NR 2 ENGINE WAS REMOVED AND REPLACED. THE SDR WILL REMAIN OPEN FOR PART INFORMATION PENDING INVESTIGATION. INVESTIGATION REVEALED THAT THE PRIMARY CAUSE OF ENGINE FAILURE WAS DUE TO FAILURE OF NR 4 BEARING.  No cause.  No part number.

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=9&year=2003
-----------------

8/21/03.  United 737.  CFM 56*.  Divert. Compressor Stalls.  Nr. 4 Bearing failure. Known Failure Mode  NC

SDR # & Link > 2003UALA00640 . Difficulty Date; 08/21/2003. Reg # 346UA.  Operator Designator; UALA. When Discovered; CLIMB (CL).  Nature of Condition; PARTIAL RPM/PWR LOSS (R).  Precautionary Procedure; UNSCHED LANDING (A). 737322.  CFM56*.  Problem Description;  NUMBER 1 ENGINE HAD SEVERE COMPRESSOR STALLS PASSING ABOUT 23000 FT EGT STABILIZED AT 610 WITH THROTTLE AT IDLE. WHEN THROTTLE INCREASED STALLS RESUMED. COMPRESSOR STALL AND INTERNAL GRINDING NOISE ON ENGINE SHUT DOWN. CAUSE OF THE COMPRESSOR STALL WAS A FAILED NR 4 BEARING. ALTHOUGH IT'S NOT A FREQUENT OCCURRENCE NR 4 BEARINGS IS AN INDUSTRY KNOWN FAILURE MODE. CFMI HAS ISSUED VARIOUS SERVICE BULLETINS TO IMPROVE NR 4 BEARING RELIABILITY. UA HAS INCORPORATED ALL NR 4 BEARING IMPROVEMENTS ON THE CFM56 FLEET ON ATTRITION BASIS. SHOP HAS INCORPORATED BEST PRACTICES BEARING HANDLING PROCEDURE TO PREVENT NR 4 BEARINGS FROM FAILING.  Bearing P/N 3053557170.   No cause.  No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=8&year=2003
-----------------

11/25/02.  737.  CFM 56-7B24.  Inspection/Maintenance.  Nr.  3 Engine Bearing failure.    NC   N P/N

SDR # & Link > AUS20021360 . Difficulty Date; 11/25/2002. FOREIGN PART 129. When Discovered; INSP/MAINT (IN).  Nature of Condition; OTHER (O).   Precautionary Procedure; NONE (K).  737724.   CFM567B24. Problem Description; (AUS) NR 2 ENGINE CHIP DETECTOR CONTAMINATED. CONTAMINATION IDENTIFIED AS M50 MATERIAL. SUSPECT NR 3 BEARING FAILURE.   

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=11&year=2002
------------------- 

1/1/02.  A 340.    CFM 56-5C4.  .  Surged, EGT Increased, Shutdown.   Nr.  4 Bearing failure.   NC   N P/N

SDR # & Link > CA020121005  Difficulty Date 01/01/2002.  No Reg #. No Operator #.  Stage of Operation; CR.  How Discovered; O. Nature of Condition; J.  Precautionary Procedures; E.   A340313.  CFMINT CFM565C4.   Problem Description;   (CAN) ENGINE SHUT DOWN.  WHILE IN CRUISE NR 1 ENGINE SURGED FOLLOWED BY GRADUAL INCREASE IN EGT AND FUEL FLOW. SHORTLY AFTER, ENGINE FILTER CLOG MESSAGE DISPLAYED AND THEN ENGINE LOW OIL PRESSURE.FOUND EVIDENCE OF NR 4 BEARING FAILURE. REPLACED ENGINE.RESULT OF FAILURE WILL BE FORWARDED IN THE FINAL REPORT.  No cause.  No part number.   Ed Note; No further update information as of December 2008. 

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=1&year=2002
------------------------

3/12/01.   A 320.  CFM 56-5A1.   Emergency during climb.  Nr. 4 Bearing failure.    NC

SDR # & Link > AU010289 . Difficulty Date; 03/12/2001. No Reg #. No Operator #.   Submitter Type; W.  Stage of Operation; CL.   How Discovered; O.  Nature of Condition; E.  Precautionary Procedures; E.   A320211.  CFMINT CFM565A1.  Problem Description;  (AUS) NR 2 ENGINE NR 4 BEARING OUTER RACE SEVERELY SPALLED.  No cause.  Bearing  P/N 3053556220.   No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=3&year=2001
--------------- 

11/13/00.  Continental 737.  CFM 56-3B1.    Stalled and Loud Bang.   Nr.  4 Bearing failure.    NC   N P/N
SDR # & Link > CALA0001756 .  Difficulty Date; 11/13/2000. Reg # 76355.  Operator Designator; CALA. When Discovered; CLIMB (CL).  Nature of Condition; PARTIAL RPM/PWR LOSS (R).  .  Precautionary Procedure; UNSCHED LANDING (A). 7373T0/. CFM563B1.    Problem Description; THE NR 2 ENGINE STALLED ACCOMPANIED BY A LOUD BANG DURING CLIMBOUT OF RDU AT 8,000 FEET. THE NR 2 ENGINE AUTO SHUTDOWN. THE AIRCRAFT WAS RETURNED TO RDU WHERE IT LANDED WITHOUT INCIDENT. THE AIRCRAFT WAS TAKEN OUT OF SERVICE FOR A NR 2 ENGINE REPLACEMENT. *S/D* INVESTIGATION CONCLUDED THAT THE PRIMARY CAUSE OF ENGINE FAILURE WAS DUE TO A NR 4 BEARING FAILURE.  No cause.  No part number.     

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=11&year=2000
----------------- 

10/11/00.  A 340.  CFM 56-5C4.  Viberation, loss of power.  Suspect Bearing Failed.     NC   N P/N

SDR # & Link > CA001110020 . Difficulty Date; 10/11/2000.  No Reg #. No Operator #.  Submitter Type; W.   Stage of Operation; CR.  How Discovered; O.  Nature of Condition; E.  Precautionary Procedures; E.  A340313.  CFMINT CFM565C4.   Problem Description;   (CAN) LOUD RUMBLING NOISE WITH CORRESPONDING DECREASE IN POWER, ON NR 2 ENGINE RAPID INCREASE IN EXHAUST GAS TEMPERATURE, FOLLOWED BY VIBRATION. ENGINE WAS SHUT DOWN.  SUSPECT ENGINE BEARING FAILURE. ENGINE CHANGED. ADDITIONAL INFORMATION WILL FOLLOW AFTER INVESTIGATION. 2000-11-14 TC: EXPECT FOLLOW-UP REPORT FROM ORIGINATOR.  Ed Note; No further update information as of December 2008.   No cause.  No part number.   

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=10&year=2000
---------------- 
6/21/00.  United 737.  CFM 56.  Engine stall.  Nr. 4 Bearing failure.                          NC   N P/N
SDR # & Link >  2000UALA00353   Difficulty Date; 06/21/2000.  Registration # 312UA. Submitter Designator UALA. 737322.  CFM56*.  Problem Description;   NUMBER 2 ENGINE STALLING AT CRUISE POWER SETTING OF 88 PERCENT N1.  NUMBER 2 ENGINE CONTINUED TO STALL UNTIL POWER SETTING WAS RETURNED TO IDLE.   *S/D*  REPLACED NR 2 ENGINE.  SHOP FINDINGS CONFIRMED A NR 4 BEARING FAILURE. No cause.  No part number.   No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=6&year=2000
       ---------------------------

1/23/00.  Southwest 737.    CFM 56-3B2.  Aborted T/O,  Smoke in cabin.  Nr.  3 Bearing failure.      NC
SDR # & Link > SWAA000149    Difficulty Date; 01/23/2000.  Registration # 379SW.    Submitter Designator; SWAA.  7373H4.  CFMINT CFM563B2.  Problem Description; ABORTED TAKEOFF, SMOKE IN CABIN AND COCKPIT.  ABORTED TAKEOFF AT 120 KNOTS.  NR 1 ENG, NR 3 BEARING AIR/OIL SEAL FAILURE.  REMOVED AND REPLACED NR 1 ENG PER MM. NR 3 Bearing P/N 332A1000 FAILED 
No cause.      No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=1&year=2000
---------------------------

12/31/99.  A 340.    CFM 565-C4.   Divert.  In cruise.   Nr.  4 Bearing failure.                       NC

SDR # & Link >  CA991231028   Difficulty Date;12/31/1999.  No Reg #.    Submitter Type W. Submitter Designator ?   Stage of Operation; CR. How Discovered; O Nature of Condition; E  Precautionary Procedures; A.  A340313.  CFMINT CFM565C4.   Problem Description; (CAN) NR 4 BEARING FAILURE ON NR 3 ENGINE.  Bearing  P/N 71007741850 FAILED on NR 3 ENGINE.  No cause.

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=12&year=1999
 -----------------------

12/14/99.  American 737.  CFM 56-7B22.     Compressor Stall.   Nr.  4 Bearing failure.      NC

SDR # & Link > AALA19991936 . Difficulty Date; 12/14/1999. Reg # 905AN.  Operator Designator; AALA. When Discovered; CRUISE (CR).  Nature of Condition; FLAME/FIRE (A).  Precautionary Procedure; UNSCHED LANDING (A). 737823.  CFM567B22.  Problem Description; MSP - FLT 188 - DURING FLIGHT, NR 1 ENGINE COMPRESSOR STALL AT FL370. NR 1 ENGINE ROLLED BACK BUT RECOVERED. FLIGHT ATTENDANT OBSERVED FLAMES FROM EXHAUST. LANDED MSP WITHOUT FURTHER INCIDENT. REPLACED NR 1 ENGINE. SYSTEM GROUND CHECK NORMAL OPERATION. ENGINE SHUTDOWN DUE TO FAILURE OF NR 4 ROLLER Bearing P/N 340-167-901-0.    No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=12&year=1999
-------------------

10/21/99.  A 340.  Emergency.  Fan seized.   Nr. 4 Bearing failure.                               NC      N P/N

SDR # & Link >  CA991103089   Difficulty Date; 10/21/1999.  No Reg #.   Stage of Operation; DE (decent).  How Discovered; O. Nature of Condition; E, J. Precautionary Procedures; E.  A340313.  CFMINT CFM565C4.  Ser #   741608 .  Problem Description; (CAN) N1 FAN SEIZED. REPORT TO FOLLOW.  NR 4 BEARING FAILURE BEARING SPALLED.  No P/N.     No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=10&year=1999
 ------------------------

10/20/99.  A 340 ( Second In TWO Days ).  Divert, compressor stalled.   Nr. 4 Bearing failure.      NC  N P/N

SDR # & Link > CA991103088   Difficulty Date; 10/20/1999.  No Reg #.   Submitter Designator ?.

Stage of Operation;  CR (Cruise).  How Discovered;  O.   Nature of Condition;  X, J.  Precautionary Procedures; A.  A340313.  CFMINT CFM565C4. Ser # 741810.   Problem Description; (CAN) COMPRESSOR STALLED. REPORT TO FOLLOW. NR 4 BEARING FAILURE EXPERIENCED. THE OUTER RACE WAS SPALLED.  No P/N.     

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=10&year=1999
----------------------

10/06/99.   737.   CFM 56-3C1.  Emergency, shutdown.  Loud Bangs .     Nr.  3 Bearing failure.      NC  N P/N

SDR # & Link > F3LA99125 . Difficulty Date; 10/06/1999. Reg # 304FL.  Operator Designator; F3LA. When Discovered; NOT REPORTED (NR) . Nature of Condition; OVER TEMP (M).   Precautionary Procedure; ENGINE SHUTDOWN (E).  7373Q8.  CFM563C1. Problem Description; BHM - EN ROUTE FROM MCO TO DEN, FLIGHT CREW REPORTED TWO LOUD BANGS FROM NR 2 ENGINE AND EGT ROSE TO 900 DEGREES. THE NR 2 ENGINE WAS SHUTDOWN AND AN EMERGENCY WAS DECLARED. AIRCRAFT WAS DIVERTED TO BHM AND LANDED WITHOUT INCIDENT. FLIGHT CREW OBSERVED METAL IN THE TAILPIPE ON POST FLIGHT WALKAROUND. AIRCRAFT IS CURRENTLY IN BHM AWAITING INSTALLATION OF A REPLACEMENT ENGINE. CAUSE OF DAMAGE WS DUE TO NR 3 BEARING FAILURE. (M)  No P/N.    

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=10&year=1999
------------------ 

9/14/99.  737.  CFM 56-3C1.   Unscheduled landing.   Nr. 4 Bearing failure.                   NC   N P/N

SDR # & Link > AU991007 .  Difficulty Date; 09/14/1999. No Reg #.  FOREIGN PART 129 (W). When Discovered; CRUISE (CR).  Nature of Condition; VIBRATION/BUFFET (E).   Precautionary Procedure; UNSCHED LANDING (A).  737376.   CFM563C1.   Problem Description; (AUS) NR 1 ENGINE NR 4 BEARING FAILED.  No P/N.   No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=9&year=1999
 ------------------

7/10/99.   United 737.   CFM56*.   Shutdown. Vibration, heard thunk.   Nr. 4 Bearing failure.      NC  N P/N

SDR # & Link > 99UAL900413 . Difficulty Date; 07/10/1999. Reg # 915UA.  JASC Code; 7200.  Operator Designator; UALA. When Discovered; DESCENT (DE) . Nature of Condition; VIBRATION/BUFFET (E)  BOEING  737522.  Precautionary Procedure;  ENGINE SHUTDOWN (E).  CFM56*.   Problem Description; HEARD A THUNK AND EXPERIENCED VIBRATION IN NR 1 ENGINE. GOT LOW OIL PRESSURE AND EXHAUST GAS TEMPERATURE SHOWED 813 DEGREES CELSIUS. *S/D* REPLACED NR 1 ENGINE. AIRCRAFT OPERATIONAL CHECKS GOOD. SHOP INDICATIONS, SHOW FAILURE OF THE NR 4 BEARING WAS THE ROOT CAUSE FOR THE IN-FLIGHT SHUT DOWN AND N1 ROTOR SEIZURE ON THE GROUND.  No cause.  No P/N.

 No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=7&year=1999
-------------------

6/18/99.   737.    CFM 56-3B1.  Inspection/Maintenance.   Nr. 4 Bearing failure.       NC

SDR # & Link > AU990746 .  Difficulty Date; 06/18/1999  .  No Reg #.  FOREIGN PART 129 (W). When Discovered; INSP/MAINT (IN) . Nature of Condition;  OTHER (O).    Precautionary Procedure;  NONE (K).  737377.   CFM563B1.   Problem Description; (AUS) NR 2 ENGINE NR 4 BEARING FAILED.  SECONDARY DAMAGE TO HPC, HPT AND LPT MODULES. AFT SUMP CHIP DETECTOR HAD HEAVY CONTAMINATION.  No cause.  Bearing  P/N 3053556220.    No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=6&year=1999
------------------
5/25/99.  737.   CFM 56-3C1.   Vibration And spooldown.  Nr. 3 Bearing failure.       NC    N P/N

SDR # & Link > F3LA99041 . Difficulty Date; 05/25/1999. Reg # 304FL.  Operator Designator; F3LA. When Discovered;  CRUISE (CR). Nature of Condition; WARNING INDICATION (J).  Precautionary Procedure;  ENGINE SHUTDOWN (E) (F) (A).  7373Q8.   CFM563C1. Problem Description; EN ROUTE TO SEA, NR 1 ENG SPOOLING DOWN AND NR 1 ENG VIB AT 35,000 FT, SPARKS COMING FROM TAILPIPE. NO FIRE WARN OR O/H IND. NR 1 ENG WAS SHUTDOWN AND NR 1 ENG FIRE BOTTLE WAS DISCHARGED AS A PRECAUTION. DECLARED AN EMERG AND LANDED W/O INCIDENT. NO EMERG EQUIP WAS USED. MX FOUND INTERNAL TURBINE FAILURE AND REPLACED NR 1 ENG. THE FAILURE WAS CONTAINED WITHIN THE ENG, NO EXTERNAL DAMAGE. CAUSE OF DAMAGE WAS DUE TO NR 3 BEARING FAILURE (NO EVIDENCE OF OIL STARVATION). RESULTING BLADE TIP RUB WITH CASE CAUSED EXTENSIVE COMPRESSOR BLADE DAMAGE 6TH STAGE AFT. UNIQUE TO THE 8TH STAGE, 20 BLADES WERE MISSING FROM HUB AND TRAVELED AFT AND ENTERED THE HPT. KEEPER HARDWARD WAS INTACT FOR ALL COMPRESSOR STAGES.  No cause.  No P/N

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=5&year=1999
----------------- 

11/25/98.  United 737.   CFM56*.   Engine Stall in climb.      Nr. 4 Bearing failure.       NC

SDR # & Link > 98UAL900568 . Difficulty Date; 11/25/1998.  Reg # 315UA. Operator Designator; UALA. When Discovered;  CLIMB (CL).  Nature of Condition; SMOKE/FUMES/ODORS/SPARKS (B).    Precautionary Procedure; OTHER (O).  737322.   CFM56*.   Problem Description; OIL FUMES IN CABIN. NR 4 MAIN BEARING FAILURE CAUSED ENGINE STALL DURING CLIMB AND RESULTING OIL SMELL IN THE CABIN. THE BEARING FAILURE CAUSED A SLIGHT DROP OF THE N2 COMPRESSOR SHAFT ALLOWING AIR/OIL FUMES PAST THE NR 3 BRG SEAL LANDS. REPLACED THE NR 4 BEARING AND NR 3 BEARING AIR/OIL SEAL.  No cause.  Bearing P/N 3053556220.    No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=11&year=1998
--------------------

9/11/98.   US Air 737.   CFM 56-B2.   Divert.  Compressor Stalls.    Nr. 4 Bearing failure.       NC    N P/N

SDR # & Link > USAASB98237 . Difficulty Date; 09/11/1998.  Reg # 514AU.  .  Operator Designator; USAA. When Discovered;  CRUISE (CR).  Nature of Condition; Partial RPM/PWR Loss (R). .  Precautionary Procedure;  UNSCHED LANDING (A).   7373B7.    CFM563B2.   Problem Description; CLT - FLT 1782 - CAPTAIN REPORTED THE NR 1 ENGINE EXPERIENCED COMPRESSOR STALLS AT FL 370, REPEATED AT FL 350, THEN A SUSTAINED SURGING AT FL 310. CREW ELECTED TO DIVERT TO CLT WHERE THE FLIGHT LANDED WITHOUT INCIDENT. NO EMERGENCY WAS DECLARED. DURING TAXI-IN, THE NR 1 ENGINE SUSTAINED A VIBRATION AND AN UNCONTROLLABLE EGT (733 AND CLIMBING). THE NR 1 ENGINE WAS SHUT DOWN AT THIS TIME. AIRCRAFT PROCEEDED TO TAXI TO THE GATE. MAINTENANCE REMOVED AND REPLACED THE NR 1 ENGINE ASSEMBLY PER JOB CARD. ENGINE RUN, OPERATIONAL CHECK AND LEAK CHECK GOOD. FOLLOW-UP REVEALED NR 4 BEARING FAILED PER OPERATOR P/P ENGINEER. (X).  No cause.  No P/N.   No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=9&year=1998
----------------- 

5/27/98.   CFM 56- 3C.  In cruise engine failed.  Suspect Nr. 4 Bearing.                             NC  

SDR # & Link >  AU980575    Difficulty Date; 05/27/1998.   No Reg #.   Submitter Designator ?.  Stage of Operation; CR. How Discovered; ?.   Nature of Condition; E, K, J.  Precautionary Procedures;  K, E.  CFMINT CFM563C.  No A/C model.  Problem Description;  (AUS) NR 1 ENGINE FAILED.  SUSPECT CAUSED BY FAILURE OF NR 4 BEARING.  PART TC:  28,929.  Bearing P/N 720481. FAILED NR 1 ENGINE.  No cause.    

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=5&year=1998
 ------------------------

5/6/98.  Southwest 737. CFM 56-3C1.  In flight shutdown.  Suspect Nr. 3 Bearing failure.   NC  N P/N

SDR # & Link > SWAA980773   Difficulty Date; 05/06/1998.  Registration # 652SW.  Submitter Designator  SWAA.  7373H4.  CFMINT CFM563C1.  Problem Description;  INFLIGHT SHUTDOWN OF NR 1 ENGINE ON CLIMBOUT AT 19K AFTER COMPRESSOR STALL WITH ASSOCIATED OIL QTY AND PRESSURE LOSS.  SUSPECT NR 3 BEARING FAILURE.  AIRCRAFT RETURN TO PVD AND MADE  AN UNEVENTFUL LANDING.  REMOVED AND REPLACED ENGINE AND PERFORMED POWER ASSURANCE RUN PER BOEING MM. BEARING FAILED NR 1 ENGINE.  No cause.  No P/N.    No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=5&year=1998
-------------------------

4/26/98.  American MD 11.   CF 6 80-C2D1F.   Uncommanded shutdown.    Nr. 4 Bearing failure.     NC
SDR # & Link > AALA980833  Difficulty Date; 04/26/1998. Registration # 1762B.  Submitter Designator; AALA.  MD11.  CF680C2D1F.  Problem Description;  SEA - FLT 128 - DURING CRUISE NRT-SJC, NR 3 ENGINE DID AN UNCOMMANDED SHUTDOWN DUE TO EGT SPIKE.  FLIGHT CREW ACCOMPLISHED ENGINE SHUTDOWN CHECKLIST AND CONTINUED TO SJC AND LANDED WITHOUT FURTHER INCIDENT.  NR 3 ENGINE WAS INSPECTED BY MX AND THE GEAR BOX WAS FOUND TO BE FROZEN.  AIRCRAFT WAS ENGINE OUT MAINTENANCE FERRIED TO SEA FOR ENGINE CHANGE.  REPLACED NR 3 ENGINE.  ACCOMPLISHED LEAK CHECK AND ENGINE GROUND RUN WITH NO DEFECTS NOTED.  SYSTEM GROUND CHECKED NORMAL OPERATION.  SHOP TEAR DOWN REVEALED THE NR 4 BEARING FAILED WHICH ALLOWED THE HPT STAGE ONE BLADES TO RUB AGAINST THE NOZZLES CAUSING THE GEARBOX TO SEIZE.  THERE WAS METAL FOUND FROM THE FAILED NR 4 BEARING THROUGHOUT THE FAN AND CORE MODULE. Bearing P/N 1333M87P01   No cause.    No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=4&year=1998
------------------------------

2/26/98.  Continental 737.   CFM 56-3B1.  Shutdown , loud bangs.   =Nr, 4 Bearing failure.  NC   N P/N
SDR # & Link >  CALA9800331   Difficulty Date; 02/26/1998.  Registration # 14334.  Submitter Designator; CALA. 7373T0.  GE CFM563B1.  Problem Description;  THE AIRCRAFT WAS DIVERTED TO SHV AFTER THE NR 2 ENGINE GAVE OFF TWO LOUD BANGS FOLLOWED BY AIRCRAFT VIBRATION AND WITH THE NR 2 ENGINE GOING TO IDLE.  THE AIRCRAFT LANDED AT SHV WITHOUT INCIDENT.  MAINTENANCE FOUND THE NR 2 ENGINE GEARBOX AFT CHIP DETECTOR  FULL OF METAL CHIPS AND THE COMPRESSOR COULD NOT BE TURNED.  THE NR 2 ENGINE WILL BE REPLACED.  TEARDOWN REVEALED NR 4 BEARING FAILURE. No cause.  No P/N.     No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=2&year=1998
-------------------------

11/11/97.   CFM 56-3C.  In climb.     Nr. 4  Bearing failure.                                                  NC    N P/N.

 SDR # & Link >  AU971610   Difficulty Date; 11/11/1997.  No Reg #.   Submitter Designator ?.  Stage of Operation; CL.  How Discovered; ?.  Nature of Condition;  O , R .  Precautionary Procedures ; K.  CFMINT CFM563C.  No A/C model.  Problem Description;  (AUS) NO1 ENGINE NO4 BEARING FAILED.  No cause.  No P/N.    

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=11&year=1997
----------------------------

10/14/97.  737.   CFM 56-3B1.  Engine Vibration.   Bearing failure.                    NC   N P/N.

SDR # & Link > AU971363 .  Difficulty Date; 10/14/1997. No Reg #.   FOREIGN PART 129 (W). When Discovered;  Not Reported (NR). ). Nature of Condition; Vibration/Buffet.   BOEING  737377.   Precautionary Procedure;  NONE (K). CFM563B1.   Problem Description; (AUS) NO2 ENGINE HAD HIGH VIBRATION AND HIGH EGT. FORWARD SUMP CHIP DETECTOR CONTAINED A SMALL AMOUNT OF METAL AND STATIONARY BEARING MATERIAL.   No cause.  No P/N.    No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=10&year=1997
-------------------

8/20/97.  United 737. CFM56*.   Shutdown in cruise.   Nr. 4 Bearing failure.                         NC

SDR # & Link > 97UAL900642 .  Difficulty Date; 08/20/1997.  Reg # 396UA.  JASC Code; 7250. Operator Designator; UALA. When Discovered;  CRUISE (CR). Nature of Condition; Vibration/Buffet.    Precautionary Procedure; ENGINE SHUTDOWN (E).  737322.   CFM56*.   Problem Description; NR 1 ENGINE VIBRATION ENCOUNTERED AT 35,000 FEET AND WAS FOLLOWED SOON AFTER BY AN OIL FILTER BYPASS LIGHT AND FLUCTUATING FUEL FLOW. *S/D* ENGINE WAS REMOVED. ENGINE DISASSEMBLY REVEALED A NUMBER 4 BEARING FAILURE. Bearing P/N; 3053556220.  No cause.
No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=8&year=1997
------------------

6/4/97.   CFM 56-5A.  In cruise , emergency shutdown.   Nr. 4 Bearing failure.         NC

SDR # & Link >  CA970624018  Difficulty Date;06/04/1997. No Reg #.   Submitter Designator ?.  Stage of  Operation; CR.   How Discovered; ?.  Nature of Condition; E J . Precautionary Procedures; E.  CFM565A.  No A/C model. Problem Description; (CAN) DURING CRUISE, SUDDEN HIGH VIBRATION ON AIRFRAME BUT NOT ENGINE. EGT TEMPERATURE ROSE SLOWLY ON #2 ENGINE FOLLOWED BY VIBRATION. NOTICED LOW OIL QUANTITY. ENGINE SHUT DOWN. FOUND #2 ENGINE TAIL PIPE COVERED WITH OIL FROM # 4 BEARING AND UNABLE TO TURN FAN BLADES. Bearing P/N CFM565AA5 FAILED #2 ENG.   NR 4 (Bearing) .  No cause.  

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=6&year=1997
 ----------------------------

11/7/96.   DC 8-81.  CFM 56-2C1.  In cruise , emergency shutdown.   Nr. 4 Bearing failure.   NC  N P/N.

SDR # & Link >  IXXA96162  Difficulty Date;11/07/1996.  Registration # 829BX.  Submitter Designator; IXXA.  Stage of Operation; CR.  How Discovered; ?.  Nature of Condition; J   Precautionary Procedures; E.    DC871. EGE CFM562C1.  Problem Description ; EN ROUTE TOL TO DEN, THE NR 3 ENGINE WAS SHUT DOWN DUE TO FLUCTUATING FUEL FLOW AND SUBSEQUENT FLUCTUATING N1.  MAINTENANCE INSPECTED THE ENGINE AND FOUND THE N1 AND N2 SPOOLS DRAGGING TOGETHER.  THE ENGINE WAS REMOVED AND REPLACED.  PRELIMINARY INDICATIONS ARE A FAILURE OF THE NR 4 BEARING.  (M). No cause.  No P/N.  

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=11&year=1996
-------------------

10/29/96.  United 737.  CFM56*.  Diverted. Vibration .   Nr. 4 Bearing failure.         NC

SDR # & Link > 96UAL900843 .  Difficulty Date;10/29/1996.  Registration Number;  951UA. Operator Designator; UALA. When Discovered;  CRUISE (CR). Nature of Condition ;PARTIAL RPM/PWR LOSS (R).  Precautionary Procedure; UNSCHED LANDING (A).  737522.   CFM56*.   Problem Description CREW REPORTED NUMBER ONE ENGINE INFLIGHT SHUT DOWN DUE TO LOW OIL PRESSURE. ENGINE STARTED TO CHUG AND VIBRATE. ENGINE WAS SPOOLED DOWN, WOULDN'T RESPOND TO THROTTLE. SHUT DOWN ENGINE, OIL PRESSURE WAS 3 TO 5 POUNDS PER SQUARE INCH WINDMILLING. *S/D* ENGINE HAD NUMBER FOUR BEARING FAILURE. REPLACED ENGINE. Bearing P/N 3053556250.   No cause.  

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=10&year=1996
-----------------

2/16/96.   CFM 56-3C1.  In cruise, vibration.  Nr. 4 Bearing failure.         NC

SDR # & Link > AU960217    Difficulty Date; 02/16/1996.  No Reg #.   Submitter Designator ?.   Stage of Operation; CR.  How Discovered; ?.  Nature of Condition; E.  Precautionary Procedures; K.  CFMINT CFM563C1.  No A/C model.   Problem Description;   (AUS) NO1 ENGINE VIBRATION AT APPROXIMATELY 70% N1 - CREW ADVISED OF 4-5 LARGE ILLUMINATIONS FROM LEFT WING AREA - ENGINE REDUCED TO IDLE WHERE OPERATION APPEARED NORMAL - SUSPECT NO4 BEARING FAILURE.  Bearing  P/N 3053556220 FAILED at TURBINE SECTION.  No cause.   No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=2&year=1996
-------------------
12/15/96.   CFM 56-3B2.  In flight shutdown.   Nr. 4 Bearing failure.         NC
SDR # & Link >  96ZZZX1118   Difficulty Date; 02/15/1996.  No Reg #.  Submitter Designator; RA1R.  Stage of Operation; IN.  How Discovered ; ?.  Nature of Condition; O.  Precautionary Procedures; K.  CFMINT CFM563B2.   Problem Description;   ENGINE WAS REMOVED FROM SERVICE DUE TO IN-FLIGHT SHUT DOWN.  DISASSEMBLY OF THE ENGINE REVEALED THE NR 4 BEARING AREA WITHIN THE HPT ROTOR REAR SHAFT AND LPT NR 4 BEARING ROTATING SEALS HAD HEAVY DAMAGE.  FURTHER INVESTIGATION IS IN PROCESS AT AVIALL. Bearing P/N 3053556220 DAMAGED at HPT ROTOR.  No cause.    

No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=12&year=1996
-------------------------

12/6/95   747.  CF-6-50-E2.  Uncontained explosion.  Fan Mid Shaft (FMS) and Low Pressure Module missing.   Number 3 Bearing failure from fatigue fracture.
Source; NTSB Accident/Incident  Report #  NYC96IA036 . PAKISTAN INTERNATIONAL AIRLINE (D.B.A. PAKISTAN INTL AIRLINES ) Wednesday, December 06, 1995 in JAMAICA, NY.  Boeing 747-240, registration: APBAK  After takeoff, about 1,000 ft agl, the crew of the Boeing 747-240 heard a 'thudding noise,' followed by a loss of power in the number two engine. An engine shut down was completed, and an uneventful landing was made at the departure airport. The airplane was equipped with General Electric CF6-50E2 engines. Examination revealed that the low pressure turbine module, which included a portion of the fan mid shaft (FMS) and turbine rear frame, was missing. The airplane sustained damage to the left wing leading and tailing edge flaps, the left main wing landing gear doors, and the number one engine. Examination of the number two engine revealed a fracture face on the forward end of the FMS that showed multiple fatigue origins and circumferential cracks. There were also areas on the FMS that were heat affected. The FMS had previously been installed in a CF6-50 engine that had sustained a failure of the number 3 bearing inner race. The engine had been inspected by company personnel, and records did not reflect that they inspected the FMS for heat affected material. Fatigue cracks located in the heat-affected areas were found to have Sermetel paint and debris in the cracks. 

The National Transportation Safety Board determines the probable cause(s) of this incident as follows: 

failure of the number two engine fan mid shaft, due a fatigue fracture caused by a previous bearing failure, and failure of the operator's maintenance personnel to detect the cracks during subsequent inspections.

NTSB Link > http://www.ntsb.gov/ntsb/brief.asp?ev_id=20001207X05066&key=1
----------------------------

9/19/95.   CFM56.  Continental 737.   CFM 56-3B1.  Spooled down.   Nr.  4 Bearing failure.    NC  N P/N.

SDR # & Link > CAL950835 . Difficulty Date;  09/19/1995.  Reg # 18611.  Operator Designator; CALA. When Discovered; CRUISE (CR).  Nature of Condition; (E).  737524.  Precautionary Procedure; UNSCHED LANDING (A).  737524.  CFM563B1. Problem Description;   FLT NR 397 - DEN - THE NR 2 ENGINE SUDDENLY SPOOLED DOWN WITH VIBRATION, IN FLIGHT AT 31,000 FEET.  THE AIRCRAFT WAS DIVERTED TO DEN WHERE IT LANDED WITHOUT INCIDENT.  THE NR 2 ENGINE WAS REMOVED AND REPLACED.  DISASSEMBLY OF THE ENGINE REVEALED NR 4 BEARING FAILURE AS THE PRIMARY CAUSE OF THE ENGINE IN FLIGHT SPOOL DOWN.  (M).  (Ref 47)  No cause.  No part number. No NTSB Rpt > http://www.ntsb.gov/ntsb/AccList.asp?month=9&year=1995
-------------------------
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