
 COMPANY CONFIDENTIAL 

652 Oliver Street 
Williamsport, PA 17701 U.S.A 
(570) 323-6181

REPORT NO. LN-xxxxx REISSUE 

MATERIALS LABORATORY INVESTIGATION REPORT 

ENGINE DATA PART DATA 
TYPE: IO-540-K1A5 NAME: Crankshaft, #5 and #6 conn

rods, and counterweights 

S/N: L-24411-48E NUMBER: Various 

HOURS: ~500 S/N: N/A 

APPLICATION: --- TIME: ~500 hours 

DATE RECEIVED: 24 Aug 2022 

SIR No.: N/A (COS-xxxx) 

SUBMITTED BY: 

PHONE: 
 FIELD         TEST  OTHER 

PHOTOGRAPHS:   Y  N 
TYPE REPORT:  Informal   Formal   Warranty Pending  Info Only / Self-Assigned

AFTER COMPLETION OF INVESTIGATION 

 Dispose parts   Return parts to submitter     Store until  and then dispose 
 Other  

REPORT DISTRIBUTION: 

REASON FOR SUBMITTAL / WORK REQUIRED: 
Analyze crankshaft/counterweights/#5 and #6 connecting rods to find potential causes of failure.  
Please provide investigation conclusion to  by the end of September 2022. COS-xxxx

INVESTIGATION RESULTS 
Summary 
An IO-540-K1A5 engine, serial number L-24411-48E, was delivered disassembled to the 
Lycoming  and examined in the NTSB (National Transportation Safety Board) room on 24 
August 2022.  The engine had been operated for about 500 hours since it was boxed at Lycoming 
on 10 December 2011.  During flight on 11 January 2022, the engine sputtered and began 
expelling oil, requiring the pilot to make an emergency landing.  There were no fatalities or 
injuries.  The engine and plane both sustained significant damage, and the investigation on 24 
August 2022 at Lycoming did not lead to a determination of what initially caused the engine to 
malfunction.  Details and images from the NTSB teardown are available in the Service Teardown 
Inspection Report in Appendix A. 

The post-teardown report in Appendix A documents multiple findings of problems and failures in 
the engine.  The significant facts and observations of the Appendix A report are summarized in the 
Background section of this report.  The goal of this Materials Lab investigation following that 
teardown was to examine the crankshaft, counterweights, and #5 and #6 connecting rods from the 
engine more closely to determine, if possible, the probable cause(s) of the engine malfunction. 
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The following are the significant findings and conclusions from the Materials Lab investigation: 
1. One of the counterweight circlips failed in fatigue.  The failed circlip corresponds to a

counterweight roller that was ejected from the counterweight assembly.
2. The #6 connecting rod showed evidence of fatigue failure in multiple areas.  The areas

showing fatigue are located
a. Both on the main body of the rod and on the cap, along the bearing surfaces in the

area where the connecting rod bolt joins them together, and
b. Where the I-beam of the rod transitions to the bearing end of the rod.

3. It could not be determined which failure occurred first (either the circlip or the #6 connecting
rod).

4. The #5 and #6 piston crowns, valve faces, and cylinder head domes were clean and free of
combustion residue, consistent with detonation, indicating that the engine was run in lean
conditions for a substantial amount of flight time.

Background 
Additional detailed background information, including photographs, is available in the Service 
Teardown Inspection Report in Appendix A.  Significant facts and observations from that report 
are summarized below: 

1. The #6 connecting rod area of the crankcase showed the most severe damage, with
multiple fractured punctures through the top and both the left and right sides.  That damage
was caused by the #6 connecting rod.

2. The #5 and #6 connecting rods were both fractured.
3. The #6 piston crown and cylinder head dome showed detonation signatures.  The engine

was operated in lean conditions for a substantial amount of flight time.  The piston crown
edge was completely rounded, and the compression and oil rings were fully compressed
into the ring wells.  The cylinder dome was also rounded.  It was clean of lead deposits and
the valve surfaces and seat surfaces were clean.

4. All connecting rod bolts that had intact threads were missing their connecting rod bolt nuts.
The nuts were likely shattered as debris was tossed throughout the engine.  No nut debris
was found during the investigation.

5. The #5 piston crown and cylinder head dome also showed detonation signatures.  The
edge of the piston crown and cylinder head dome were rounded.

6. The engine was returned with a counterweight roller, retaining washer, and a third of a
circlip secured in a bag.  The counterweight roller was found inside the engine.  The
Lycoming Air Safety representative who completed the field investigation asserted that the
counterweight circlip broke, which ejected the counterweight roller, which initiated the entire
failure.

7. The crankshaft and connecting rod journals did not show signs of oil starvation.  No
blockages were found in the oil feed passages or crankcase oil galleries.  Damage found
on the #5 and #6 connecting rod journals on the crankshaft were from contact with the #5
and #6 connecting rods, respectively.

8. It was unable to be determined which failure occurred first.

Results 
The parts of the engine delivered to Lycoming were examined in the Materials Lab for evidence of 
the root cause of the engine failure.  Observations additional to those documented in the Service 
Teardown Inspection Report in Appendix A are documented below. 
1. Crankshaft counterweight hardware








































































