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The disassembly of diesel generator 101 following cormplie-

tion of the torsional stress tests has now been cozpleted.
Inspections conducted during and following the disassembly dis-
clcsed pitting on the lobes of the camshafs. Sim:ilar pitting

was not observed on the camshafts ©f the other two engines.

FaAA is investigating this condition. New lobes will be installed.
Also, pitting was observed on the no. 1 cylinder liner. This
pitting is the same as that observed and previously reported

with respect to two cther cylinder liners, one on each engine.
This problem has been corrected by replacing the cylinder liner
with a spare.

The lube o0il flush of the diesel generator 101 auxiliary
systems remaining in the diesel generator room is currently in
progress.

During removal of the rotor from the stator on the
Generator for diesel generator 101, a bolt in the rigging
spreader bar broke, causing the rotor to drop 7/16" onto its
cradle. Subsequent inspections of the rotor and the stator,
including an inspection by the manufacturer, disclosed no damage.

Also, subsequent megger checks of the rotor and stator were

completed with satisfactory results.
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TO: Mike Killigan
FROM: Lee Swanger
DATE: October 13, 1533

RE; Suanary of Findings: Emergency Diesel Engine Connecting Rod
Bearings

Four upper connecting rod bearings from the TDI Enterprise Diesel
Engines were, upon disassembly, found to have cracks through the algmi-
num bearing 21loy. One of the bearings was completely fractured into
two pleces. Total time on these bearings was between 600 and 820 hours.,

Certain observations, calculations, and tests were performed to deter-
mine the cause of bearing cracking. These are discussed tndividually
below.

1. PMechanical proverties below specification. Tests by the bearing
ranufacturer, TOI, revealed that the ultimate tensile strength and
the tenstle clongation were below the specifications published by
Alcoa, the source of the castings, at the time of manufacture,

uTs Elongation
Specification 27,000 psi minfmum 2% minimum
Test Results 15,000 psi minimum 0% minimum

This discrepancy fn mechanical properties {s believed to te a
significant contributor ta the early fracture of these bearings,

2. Unsupported bearing ends. Large (1/,*) chamfers on the original
connecting rods used with the 11¥ journal crankshaft left over i/8"
of each end of the bearing back unsupported by the steel connecting

- rod. This resulted in a cantilever effect which probably contri-
. buted to the observed mode of cracking.
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Edge 10ading of the bearing. The contact patterns in the babdbditt
n earing Tnner diameters show that the load on these bearings
was concentrated at the ends of the bearings. This edge loading may
have been due to journal "ti1ting* or “yawing" due 5 the max i own
dynamic torque transamftted through the journals. Cowbined with the
partially supported bearing backs (point 2), this effect probably
contributed to the observed mde of dearing cracking,

Excessive Peak 0il Film Pressure POFP). A major independent engine
Earing manufacturer was engaged to compute the hydrodynamic ofd
filn properties in the connecting rod bearings, The pest ofl fila
Pressure was calculated to be 29,745 pst. For statiorary dietels in
fntermitetent service, this bearing manufe:turer (Irperial Cleette
Inc.) would recommend POFP no higher than 26,000 ps! for the solid

aluminum bearing raterial used 1n these Connecting rods,

The high value of POFP, combined with the geometric conditions
addressed in points 2 and 3 probably contributed to the odseryed
bearing fractures.

Changes in Bearing Configuration Associated with Change of Crankshafts

Replacement of the crankshafts by new ones with 12° diameter Journals
has resulted in the installation of different bearings and connecting
rods. The effects of the changes are discussed individually below.

1.
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Katerfal properties meet s cifications. YOI has reported to FaAA
that they have increased their QA activities in the area of bearing
materials since the manufacture of the fractured rod bearings. Cur-
rent procedures should increase the probability that the material in

the replacement bezring meets specifications,

Supported bearing ends. The new connecting rod bores have small,
6™, chaafers and therefore completely support the bearing backs,

Reduced edge 1oading. The new 12“ journal diameter crankshafts wi))
develop Tower peak torques and resist Journal *tilting® and thus
decrease the degree of edge loading on the bearings,

Reduced Peak 0il Film Pressure. The larger diameter journal results
In a lower calculate at full load of 26,780 psi. Combined
with improved geometry, this Jevel of POFP predicts an expected
bearing 1ife of 8,000 hours. Reducing engine output would have a
sfgnificant fnfluence on fatigue life of the bearings, Running at
?gloggt:ut (2,800 X¥) would almost double expected bearing life to
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