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ATTM: Brad Girdwood
EXAMINATION OF ENGINE FAILURE

This repon covins the xamination of the engine components out of a urbocharged Ford XR6 engine, idenisied
by serial number JGCMBABDTIS. It ks understood thal the engine had been reconditionsd, was prematunety
withdrawn from 3 tuning facility in Queensiand, and was retumed by the owner afier @ made naises

Ve wene requested 10 detenmine the possibie causs of premature failure of the engine

it was undersiood that Atomic Performance Products test rmn the reconditioned engine for up 1o 2 hours prior io
delhvery to the: owner. Documentation indicated that the anging ran satisfacionty with good of pressure over fhe
oparating speed range, and no dabis wis svidient in (he oil filter after the tesling sessions,

VISUAL EXAMINATION

The engine had been rermoved from the vehicle and was returmed 10 Atemic Perfommance Products withoul the

cylinder haad. § wat understond that the owner or his agent took & upon themsalves fo recondition tha cylinder

head for problems unknown 10 Alomic Perdonmance Products. The head gaskel suface revealed no evidence of
combustion gas or water leakage.

The cylinder bores revealed scsffing on the thnest surfaces. Cylinder #6 renviided (he worse sooding and scuffing
(figure 1), and was probably the sowce of the engine noses eponed by the Dwner

The cylinder bores revealed fresh honing marks, It was confirmed with measuwing instruments that B bores were
machined 1o provide & 0.0025 clearmnos o the pistons. The clearances did agres with (he engine buliders

Tha piston rings revealed the onginal machining marks on he working surfaces, indicating that the angins had
not been satisfactoly nurdin, The piston rings revealed no evidence of adbeshve wear due to breskdosn of the
lubrican film.

The: piston crowns revealed dimpled blast-e pattesns in the squish bands snd valve pockets indicative of
detonation operating condiions (figure 2). There was no evidence of contact of the piston with the valves or
combustion chambers,

Piston 98 reveaked galling and metal fiow on the thrust skin (figune 3), comesponding with he scuffing damape to
fhe cyfinder bore. Measuremants on the skirt diameter evealed a collapse of the piston, resulfing in a piston to
bore clearance of 0.011°, The cylinder bone diameter remote from the sculfiy demage was found 10 be within
iderance.

The big-end bearings revesbed bumishing @t the 12 o"diock position that was Indicative of detonation
condithons (Mgure 4). The big-end beaning crish Ensons wes pommal.

The crankshall joumnals and bearing surfaces revealed no evidence of gross lubrication fallure
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CONCLUSIONS

The engine revealsd evidence of partial sature of the prston skins in thair cylinder bores. The piston crowns
and baanng surtaces of the engine revealed evidence that @ was operaling under conditions that induced
detonation. resulting in high-ocalised pressures and oparating temperatures. The resulling combustion gas
Iblerw-by wovld have resulled in localsed breakdown of the ubscant fim between the pisions and the cyinder
bores, eading to scuffing failure

Dwebonation is an abnomal combustion process fhat can be atirbuted to nadequate octane fuel, early igniion
timing. lean airfuel ratios. and high engine running emperatures

There was no avidence of assembly enors thal may have contributed to the fabure
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Figure 1. The cylinder bare on #5
 revealed scuffing and sconng. All of the
bores revasled fresh honing marks,
Indicating that the emngne had not been
| satisfactorily run-n
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The #8 piston crown woas

| typscal of all the other pestons, and
| rewealed dimpling of the squish bands
and wishes pockinks that was charchonistic
of detonaton.

Figure 4. The #6 big-end bearing
revealed burnishing at Bhe 12 o'dock
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