
Re: Mishap 3 June 2017 Garfield WA N255BZ

Andrew, 

Thank you for the opportunity to look at the photographs from the investigation at Sonex 255/Aerovee

Engine 398. I have looked in my files for both text and pictures that might be helpful to you.

1. I purchased the Aerovee engine quite some time before I began construction on the Sonex, in

fact I had originally planned on using it on a VP-1. Center of gravity issues precluded my

intended use, and the Sonex kit became available, and I finished it instead. It was clearly a much

better plan! (See figure 1, Aerovee 398 partial inventory with purchase date.) 

2. As the engine was purchased in 2007, a number of power plant changes were introduced and I

made a very specific effort to ensure that they were all incorporated. However unless my notes

clearly say that specific task was complete, I simply cannot recall what was completed. I think I

incorporated all changes.  (See figures 2 and 3. Power plants change and assembly instructions.) 

3. In particular, my notes are complete on the fasteners required for the Flywheel, Stator, and

Rotor in the Alternator assembly. It appears I acquired and used all the correct fasteners in the

assembly. I found no required torque values in the assembly instruction, and am uncertain of

the torque I applied, however I am sure it was sufficient.  I have built engines, and in the past,

none of them have come undone. (See figure 4, assembly instructions.)

4. Your photography showed the distress on the flywheel end of the crank, with egged holes and

evidence of working bolts. I have included photos of the flywheel end components, which show

that the major parts appear to have moved, with contact and scrubbing between the stator and

rotor on the alternator, and rubbing at the magneto magnets.  Interestingly enough, at no time

did the engine act unhappy, with good power, easy starts, and no indication that it was failing

internally. (See figures 5, 6, and 7, showing scrubbing on the rotor, the magneto magnets, and

indications of fastener loosening on the housing for the Hall Effect sensor.)

5. As I have mentioned to you before, the departure of the propeller occurred with a significant

degree of violence, and the ELT activated from the motion. In fact my first action was to look

and see if the motor and the tail were still attached. The airplane was flying fine, but I still had to

look; it was a huge transient. How much of the wear on the flywheel end had occurred prior to

the event, and what happened as the propeller departed is open to question. I think it is

probable that the much of the damage occurred at the moment of the crank failure. (See figure

8.)

6. I did note that the maximum engine speed after the propeller departed was only 4940 rpm

(engine log page 27), and when I shut the motor down, it was still running without any load. The

propeller was a Prince propeller, 54-44 with p tips, and even with the solid spinner was part of a

very light package. The amount of inertia in the assembly was low. I had pulled power at the

onset of the major vibration, but at that point, the crank was in the process of disassembling



itself. (See figure 9 for evidence that the fasteners on the rotating end of the crank were

loosening and abrading the windings on the alternator stator.)

7. I have reviewed my logbooks, and a couple of items are worth mentioning. First, noting my log

entry from 5/16/2016 on page 9, showed that I checked the propeller torque on the aircraft. I

was coming downhill to RLD airport, with the propeller pushing the engine, and I noticed

(impossible to ignore) a vibration that made me think I had a loose propeller. When I balanced

power with speed, the vibration stopped, and never recurred. The propeller torque was good,

all bolts were at 140 inch pounds, per specification. (See figures 10 and 11, pages from the

engine logbook.)

8.  On reflection, it appears to me that the engine was going to fail on one end or the other, and

the fact it failed when it did, and where is did was mostly good luck. If I were going to assemble

and operate this engine again, I would ensure torque values on the alternator/magneto

assembly end were known and used and that Loctite was present.

9. One thing that I would do in any future situation would be to ensure the engine was dynamically

balanced, but frankly I think it was a very nice, smooth-running, easy starting little engine. I

struggled with cooling and redid baffling multiple times, and 80 horsepower wasn’t enough, but

overall I had no reservations about building or using the Aerovee 2180. The problems with the

engine produced no symptoms until they were fatal, and I certainly would have preferred more

warning. 

10. Perhaps more emphasis on the importance of assembly on the back of the motor, and torque

values for the countersunk hex fasteners would be helpful. Whether the issues at the rear of the

crank were causal in the failure of the crank at the hub would be open to question to me, but it

is clear that there was a fatal failure mode at both ends.

11. It appears to me from the obviously prolonged fatigue failure in torsion at the front of the crank

that something was amiss, and had been for some time. My reaction was that a stress riser at

the bottom of the cut for the woodruff key led to a crack that propagated until the shaft failed. I

would doubt that the forward crank failure was material related, more likely a manufacturing

issue with a keyway square bottom creating a stress riser. Of course, the forward bearing and

crank, hub, prop, and spinner were never found, so I am speculating on that mode of failure.

12. The problem at the back of the crank came as an unpleasant surprise to me, and I would credit

that issue as a result of improper assembly of the flywheel and alternator components. 

Perhaps my input will be helpful in your preparation and analysis. Better images are available if needed.

Paul

Paul Seipt
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