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' Preliminary analysis perfcrmed by FaA:r (as of chis

date) finds that the lower 1/3 of the ceentsy filles at
the crankshaft pin juncticn is the most critical acea with
respect to crankshaft failure: The reascns jiven are:

(1) High stress at loading (the crankshaf+ may
be near a harmoric at its loaded running

speed.

(2) A residual stress (determired bov x-ray
diffraction) at the fillets caused apparenczly
By machining.

(3) Surface finish at the filletss. Although the
finish does not appear to te rough to =he naked
eye (or by feel), I have seen scanning electreon
microscope photographs of cracks in initial
stages of propagaticn., The zrasks appear =o
De initiating at one of the radially machired
“vallers"” of cthe filles.

In order to recduce the resicdual tensile suresses
at the fillet (and alsc to reduce the degree ¢ vallev
aligrment with the primary tensile stress plares). we have
specified peeninrg to Se performed (at T2I).

However, review of the as-received cranks founs shacs
they were inacdeguately peened at locations of Lnterest (=s Fais)
e.5. the lower 1/3 of the fillet, FaAA reccrrerded that the
peening te redone by - "Metal Improvement Co.' , sgecialists
in controlled peening.

MIC already performs peening to crankshafec fillecs
for other diesel manufacturers.

MIC's equipment was transported to the site and the
peening was performed in a building erected to house the
crankshafe,



ol

MIC reported that the fatigue life of a properly
peened crankshaft can De increased by 100% py proper
peening.

100% peerning 1is defined 2s areas where the surface
is totally dimpled. They have invented a "peernscan method”
to verify 100% peened surfaces. The process utili es arn
uleraviolet soluticn (the pracess 1is scmewhat s.. ..ar to a
LUV magnaflux check) which the UV sersitive scluticn is
appiied to the area o te peened. 100% peening 1s defined
by a total remowal of the ulstraviolet sensitive solution.

An ultraviolez light is used =0 verify its remcval.
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I questioned the MIC engineer con repeening previousiy
peered surfaces and his reply was that peening cypically
re~smes detrimental to fatigue li%¢ only if the peening abrades
a critical sec-ion. Ha also stated that cheir equipment
\s Zesigned for accessaBbility and canero? and that thelr
cperators are experienced encugh so that aprasion of peened
sections is net a problem.

Attached is a sample of MIC's shet: you will ncte
1es uniformly round gecmetry which is much “metter’ than commercial
c.eaning shot. The tape which the shot is attached =0 is
similar to duct tape and is used for masking areas spec.fied
as not to bDe peened. :

Overall, I was impressed with the company’'s cantrsi
and expertise. The company essentially wrote MIL-S-1314%
(whi=h we invoked on the crankshaft). MIL-S-13165 i1s much
~cre definitive overall in the peening process than any SAE
specification I have seer. I reguested that they serd a
sraduct Srochure to Boston describing their processes and any cata they
they have concerning the meneficial effects for cther appiicatich

Other applications they cited may Se reduction
2% residual stress on turbine shafes, and reduction of resicdual

rersile stresses where stress ccrrosign eracki 18 & cencern,
-l /
G. ;2 Luther

?.S. The new crankshafts reentry fillet geometIy 1S oueh
vetter than the old one.
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