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1.1 Tachometer Time At Time of Accident and Engine Hours Since Rebuilt Engine 
and No. 4 Cylinder Spark Plugs were Installed 

The tachometer time at the time of the accident was 1,889.21 hours. 
Thus, the engine had accrued about 1,054 hours since being rebuilt, and 
about 426 hours since new spark plugs were installed in the No. 4 cylinder 
position. 

2.0. Pilot’s Operating Handbook and FAA Approved Airplane Flight Manual 

2.1 Engine Limitations 

According to the airplane’s Pilot’s Operating Handbook and FAA 
Approved Airplane Flight Manual (POH/AFM), the power plant limitations 
section specified that the maximum cylinder head temperature (CHT) value 
was 460°F, and aviation gasoline 100 low lead (100LL) fuel blue or 100 (green) 
was the minimum grade. 

3.0. Spark Plug Manufacturing Information  

3.1 4T Spark Plug 

The spark plug from the 4T position was a Champion RHB32EF, with a 
date code of 1M19, indicating it was manufactured in 2019. 

 

3.2 4B Spark Plug 

The spark plug from the 4B position was a Champion RHB32EF, with a 
date code of 1M19, indicating it was manufactured in 2019. 

4.0. Spark Plug Designation 

Each spark plug was a RHB32EF plug, the following descriptors apply: 
 
R-resistor type plug 
H -bushing 
B-thread reach/size 
32-heat range 
E-type of center electrode (massive) 
F-revision 
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5.0. Spark Plug Initial Examination Information 

5.1 4T Spark Plug 

Examination of the plug revealed a piece of insulator/ceramic core nose 
was separated and heavy deposits bridged the gaps between the center 
electrode and the two ground electrodes (Figure 10). The separated portion of 
the insulator/ceramic core nose was visible. Deposits were compacted around 
the inner bore of the spark plug around the insulator. Deposits were also 
noted around the center electrode area where the insulator was cracked, 
indicating factually that the plug was operating after the insulator damage 
occurred1. 

 

 
Figure 10 20 Power Magnification of the 4T Spark Plug 

 
Because deposits bridged the gap between the center electrode and 

both ground electrodes resistance testing could not be performed.  

5.2 4B Spark Plug 

Examination of the plug revealed the center electrode was football 
shaped, and deposits were compacted in the bore of the spark plug around 

 
1 The deposits on the fracture surface of the core nose indicate the plug was operating after the core 
nose cracked.  However, there is no factual way to determine if all of the deposits occurred after the 
crack. 
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the insulator. Deposits bridged the gap between the center electrode and the 
two ground electrodes (Figure 11). 

 

 
Figure 11 20 Power Magnification of 4B Spark Plug 

  
 

Because deposits bridged the gap between the center electrode and 
both ground electrodes resistance testing could not be performed. 

6.0. Spark Plug Operational Test Protocol and Results 

6.1 Spark Plug Test Protocol 

Both spark plugs were tested as received three times in accordance with 
production procedures2. 

 

6.2 4T Spark Plug Test Results 

The plug did not produce spark when tested at 180 psi air pressure at 
the firing end for any of the tests. 

 

 
2 That requires a gap between 0.018 and 0.024 inch. The gap of each plug was not changed. 100% of 
every plug manufactured is tested at 180 psi at the firing end, and also the resistance is tested. 
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6.3 4B Spark Plug Test Results 

 The plug did not produce spark when tested at 180 psi at the firing end 
for any of the tests. 

7.0. CT Images of Both Spark Plugs 

7.1 4T Spark Plug CT Imaging 

CT Imaging of the 4T spark plug confirmed the core nose was broken, 
and deposits were located inside the core nose where the crack occurred 
(Figure 12). Deposits from the center electrode and the core nose area were 
retained for confirmation as to material. 

 

 
Figure 12 Annotated and Non Annotated CT Images of the 4T Spark Plug 

7.2 4B Spark Plug CT Imaging 

Imaging of the 4B spark plug confirmed the was a crack in the core nose 
insulator (Figure 13). Deposits were noted on the core nose. The center 
electrode was football shaped. The terminal button was correct with no 
defects. The core nose insulator was severely discolored with excessive 
combustion deposits. Deposits were taken from the center electrode and the 
core nose area were retained for confirmation as to material. No piece of the 
core noise was missing. 
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Figure 13 CT Image Showing Crack in Core Nose Insulator of 4B Plug 

8.0. Disassembly of the Spark Plugs 

Each spark plug was machined to allow for removal of the core 
assembly. 

8.1 4T Spark Plug Disassembly 

Following disassembly of the 4T spark plug lead deposits were noted 
inside where the core nose was cracked and a piece of the core nose was 
separated (Figure 14). Heavy deposits were noted. 
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Figure 14 View of the 4T Spark Plug After Disassembly Showing Fractured Core Nose 

 

8.2 4B Spark Plug Disassembly 

Following disassembly of the 4B spark plug revealed the core nose was 
severely discolored with excessive combustion deposits (Figure 15). 

 

 
Figure 15 View of 4B Spark Plug After Disassembly Showing Heavy Deposits on Core Nose 

Insulator and Discoloration. 
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9.0. Materials Test Results (Attachment 1) 

9.1 4T Spark Plug Test Results 

The results of testing of material on the 4T Spark Plug at the core nose 
and ground electrode were positive for lead, aluminum, and nickel. 

9.2 4B Spark Plug Test Results 

The results of testing of material on the 4B Spark Plug at the core nose 
were positive for lead and aluminum, while deposits on the ground electrode 
were positive for lead, aluminum and nickel. 

10.0. Manufacture Experience with Spark Plug Issues/Defects 

10.1 Detonation 

The manufacturer representative reported that detonation inside the 
engine is actually enough to cause the core nose to crack. Detonation inside an 
engine can be cause in part by a defect with the spark plug, use of an incorrect 
heat range, leading fouling, and the core nose being broken. 

10.2 Crack in Core Nose 

The manufacturer representative reported that a crack in the core nose 
may not cause misfiring of the spark plug. If a crack in the core nose is present 
and a misfire is also present, the sparkplug could get deposits from running 
cold. 

10.3 Lead Deposits 

The manufacturer representative reported that lead deposits in the well 
of the spark plug can form when the cylinder is running too cold. The 
corrective action is to get a hotter plug, which will hold the heat on the core 
nose longer. 

11.0. PARTS RETENTION 

No parts were retained. The spark plugs were shipped to the aircraft 
salvage facility. 

Submitted by: 

Timothy W. Monville 
Sr. Air Safety Investigator 
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Subject: SCANNING ELECTRON MICROSCOPE (SEM) AND ENERGY DISPERSIVE X-
RAY ELEMENTAL (EDX) ANALYSIS OF SURFACE DEPOSIT, SPARK PLUG 

___________________________________________________________________________________ 

PURPOSE 

The purpose of this study was to analyze multiple surface deposits taken from a returned spark 
plug.  Four deposit samples were examined with a scanning electron microscope (SEM) equipped 
with an energy dispersive X-ray (EDX) spectrometer.  

RESULTS 

Figures 1 through 4 present typical SEM photomicrographs and corresponding EDX analyses of 
the 4T surface deposit on the ground electrode.  

Figures 5 through 8 present typical SEM photomicrographs and corresponding EDX analyses of 
the 4B surface deposit on the ground electrode.  

Figures 9 through 12 present typical SEM photomicrographs and corresponding EDX analyses of 
the 4B surface deposit on the core nose.  

Figures 13 through 16 present typical SEM photomicrographs and corresponding EDX analyses 
of the 4T surface deposit on the core nose.  

ATTACHMENT 1




































