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other valves and components. This 
will help determine if the problem 
is localized to just one cylinder, or if 
there are beginning stages of failure 
throughout the engine. 

Some of the common terms and 
components are:

Valve Head
The head of the valve operates in the 
most severe conditions. It’s subjected 
to the most heat, and if operating 
conditions are not correct, it constantly 
slams shut against the seat. Chordal 
fatigue cracks in the valve head 
can develop due to the excessive 
temperature and/or overloading, as 
shown in the photos at the right. As the 
cracks advanced a piece of the valve 
head has broken out. 

Valve Face
Most of a valve’s heat is transferred to 
the valve seat (insert). The remainder 
is cooled through the guide. Intake 
valves have the benefit of cool intake 
air passing them, exhaust valves 
obviously do not have that luxury. 
Anything that interferes with the valve’s 
ability to transfer heat can cause it to 
overheat and fail. If the valve is not 
sealing against the seat completely, hot 
combustion gas and compressing forces 
from the cylinder can pass between the 
valve and seat, working like a cutting 
torch melting the valve material. 

(continued)
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(continued)

Stem Issues
Depending on the extent of 
secondary damage, the fractured 
surface of a broken valve stem can 
provide some vital information. 
The surface of this valve stem 
has some tell-tale signs of the 
failure. Beach marks radiate out 
in a circular pattern from the 
initation point. Beach marks 
widen as the fracture progresses. 
Ratchet marks indicate multiple 
crack initation points from 
extreme stress. Since they initiate 
at different postionsand levels 
they create steps in the fructure 
surface. This valve failed due 
to a fatigue fracture from the 
conditions it was subjected to, 
and not due to a defect.

Inspecting the stem of the 
valve can tell a lot about the 
conditions the valve may have 
been operating in. Scoring on 
the stem and discoloration from 
heat are the two most often seen. 
Something as simple as extending 
the oil change (maintenance) can 
cause valves to stick. An open 
valve can also allow hot combustion gasses to coke(burn) 
the oil film in the guide. The coking of oil means that is has 
become glass like and no longer aids in the transfer of heat 
and becomes an insulator. As the carbon build-up produced 
is very abrasive, coupled with its inability to transfer heat, 
the components wear quickly. Carbon and excessive wear are 

very visible in photo 
of two valve guides 
shown here.  The 
next question is if 
the guide is the cause 
or the result.
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