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Thanks for discussing this sample with us on the phone. As you know, we're concerned about the amount 

of chrome this IO-320 is making. To give the engine some credit, chrome did improve nearly 400 ppm 

compared to the first sample, though the shorter run helped significantly. But at the same time, you only did 

a partial oil change after the first sample, so a good portion of the chrome could be carryover. We suggest

1. Compression test/borescope of cylinders 2. Looking into why the engine's running hot 3. Another run of 5 

hours to see how chrome trends.
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11/30/2020

Piper PA18-160, Chrome Cyls

To learn more about where the elements are coming from, click here.

This IO-320 has a problem. Can you tell what it is?

Report of the Month

The owner knew something was obviously up when he got that first sample. In addition to metal in the oil report, the engine 

was seeing consistently high oil temps in cruise (210-230°F), and high CHT temps in #1 & #3 cylinders, as well as slightly 

rough running/vibrations in cruise & climb. Additionally, he reported, the engine felt very underpowered. “My engine is 

supposed to be rated at 160HP, but we had quite a difficult time getting off the water with two passengers, and one instructor 

who flew it said it felt like it had about as much power as his 100HP super cub. (His plane however is not on floats.)

I suspected the high oil temps might be from a poorly designed/located oil cooler, but several mechanics said that's likely not 

enough to cause the consistent high temps I was getting, especially since we had the issue when flying in colder 

temperatures. Since I bought the aircraft used and didn't know the complete history on it, and since the engine only had ~225 

hours on it in the 20 years since the major overhaul was done, I decided that I'd play it safe and pull all the cylinders after 

getting your oil analysis results of the extremely high chrome content, twice in a row. 

The company who is inspecting and fixing/replacing my cylinders called me yesterday saying the following was wrong with my 

cylinders: the wrong piston rings were installed for chrome cylinders; heavy wear in every cylinder- scratches/gouges in #1 & 

#3 which tells him the plane likely sat for over a year in between startups; evidence of blow by in #1 & #3 - those cylinders 

also had small cracks developing; and several valves installed backwards (intake installed on exhaust side, & vice versa). He 

said this isn't a huge issue, but shows the laziness or inattention to detail by the mechanic who installed them (aka a warning 

sign that they did other things wrong, like use the completely wrong piston rings). So I'm having to get 2 new (reman'd) 

cylinders to replace the ones with cracks. And then he's overhauling everything else.”

https://www.blackstone-labs.com/services/report-explanation/
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Thanks for noting the stuck exhaust valve. Aluminum is really high - high enough to show a problem. If 

temps got high in the cylinder with the stuck exhaust valve, aluminum could be the result. We are also 

seeing copper, which in this engine is often from piston pin plugs, connecting rod piston pin bushings, or 

wrist pin problems. With iron, copper can be from the starter adaptor. Maybe all this will improve now 

that you've freed the valve, but check for problems anyway. Borescope the cylinders and check 

compressions. Watch for metal.

Gasoline (Leaded)

Phillips XC (A/C) 20W/50
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The owner says: In reference to the oil analysis surprise of a week and a half ago and the loaded oil filter media, 
we found the source of the aluminum flakes - worn piston pin plugs. This single plug was from cylinder # 4 and 
two more were worn on cylinder # 2. Also, we think the (front) thrust bearing is worn beyond limits, allowing the 
crankshaft to move too much. Looks like a major overhaul is coming. 

To learn more about where the elements are coming from, click here.

This O-300 has a problem. Can you tell what it is?

Report of the Month

https://www.blackstone-labs.com/services/report-explanation/
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