Engine OQverhaul Fundamentals, Part One:

UNDERSTANDING THE PROCESS

Once you've made the big decision to overhaul your engine,
you'll still need to figure out where and how the overhaul will
happen. In order to make the best choices for your engine
and budget, you'll need to understand the overhaul process.

In the first of a four-part series, DENNIS WOLTER walks you
through the basics of what happens in a typical overhaul.

mentor flew Martin B-24
M Marauders in World War IL.

He told me a story back in
1960 when I was just beginning to learn
to fly that really resonated with me.
When his bomber group first arrived in
England, the base commander addressed
the new flight crews at their first pre-
mission briefing.

The commander began that briefing
with a very good piece of advice, stating,
“Remember the seven Ps: proper prior
planning prevents p--- poor performance.”

The key word in that statement is
definitely planning! Planning starts with
accessing information and choosing the
best option. By now, most all of you
folks can see that proper research and
planning is a central theme of my articles.

Of the many stages involved in reno-
vating an airplane, good research and
planning is most important when you're
deciding how and where to have your
engine overhauled.

Due to the complexity of engine averhauls
{Photo 01, Page 25), I will cover the total
scope of the topic in four articles. In this
first article, I will review the step-by-step
procedure of overhauling an engine,

The second article will discuss over-
haul options, including a local individual
A&P averhaul; having a facility special-
izing in major field overhauls do the job;
and having an original factory overhaul
performed at the factory overhaul facility.

The third article will cover support
and installation derails that need ro be
considered to ensure that your fresh
engine has a good home.

The fourth and final article will
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address upgrade options, such as convert-
ing to higher horsepower, turbocharging,
propeller upgrades, etc.

Overhaul process: first steps

In order to help break down all this
information, let’s take a tour through a
major overhaul facility.

The first step of teardown and clean-
ing begins with an organized disassembly
and layout of the components by type.
The parts are then chemically degreased
and cleaned in a hot solution of sol-
vent, With the gross amount of oil,
dirt and carbon removed, some of the
parts are also detail cleaned with media
blasting to get them thoroughly cleaned
{Photo 02, Page 25},

The technicians then put every compo-
nent through an alignment and a preci-
sion dimensional check to ensure that
no parts are bent, worn or damaged to a
degree thar they cannot be reconditioned
and placed back in service.

Reusable components are then either
turned over to highly-skilled in-house
technicians or shipped to an off-sire facil-
ity where each piece is reconditioned
to meet minimum service limits or new
limits depending on the quality standards
the customer has chosen.

Inspecting the components

Crankshaft, connecting rods, bearings
The heart of a piston engine is

the crankshaft, so let's start there.

The technician begins by placing the

crankshaft in a fixture that supports

the shaft ac both ends, The probe of a

precision dial indicaror is positioned to

press against various positions on the
crankshaft {Photo 03, Page 26).

As the crank is rotated in this fixture, the
dial indicator will show little to no move-
ment if the crankshaft is straight. If too
much movement is seen on the dial indica-
tor, the crankshaft must be replaced.

If the crankshaft is not bent, it is put
through a crack-finding process known
as magnafluxing. It is mounted in a
machine thar runs a strong electric cur-
rent through the full length of the steel
crankshaft, causing the crank to become
magnetized (Photo 04, Page 26). A solu-
tion of solvent and iron filings is poured
over the crankshaft.

If there is a crack in the mertal, the
disturbed magnetism at the point of
the crack will cause the magnetically-
sensitive iron filings to align themselves
along the crack and clearly show a vis-
ible irregularity.

This magnaflux inspection process will be
performed on all steel parts. A cracked com-
ponent must not be put back in service.

If the crank passes these inspections, it
is potentially eligihle to be reconditioned
and reused,

Next, the rechnician will inspect the
round surfaces that support the crank
and the four or six connecting rods and
bearings that are arrached to the crank-
shaft. These journals, as they are called,
must be perfectly round, smooth and
machined to a very precise dimension. If
any scoring or excessive wear is identi-
fied, these conditions must be correcred
by re-machining and polishing,

The connecting rods that attach the
piston to the crankshafr are precisely
measured for length and straightness.
After passing that test, they are mag-
naflux tested for cracks.

Finally, the bushing thar serves as the
bearing where the piston is attached to
the connecting rod is inspected for condi-
tion and wear. If the bushing is out of
tolerance, a new one will be required.

Camshaft, valve lifters,
cam lobes, gears and bearings

Another high-wear area in the valve
drive mechanism is where the camshaft
and lifters open and close the valves.
The camshaft and valve lifters are
inspected using the same magnaflux-
ing methods as used on the crankshaft
(Photo 05, Page 26).

Both the cam lobes and lifter faces
where the cam rubs the lifter are heat-
treated and polished to a very smooth
and hard finish when manufacrured.
These hard surfaces are very thin,






Precision measurement of the crankshaft. The business end of a magnaflux A magnetized camshaft being doused

machine that magnetizes steel parts. with iron particles to identify a crack.

Reconditioned
eylinders, with
new pistons and
piston rings,
ready for
installation.

Using a black
light to check
for cracks in

the crankcase.

All the new and reconditioned Crankshaft and connecting rods Cylinders, pistons and valve-
parts ready for assembly. mounted on an engine stand. actuating rocker arms.

FLaky , Bl
Owverbauled engine ready for test All dressed up, ready for startup and test flight.
run before shipping to customer.

CESSNA FLYER ( 26 ) DECEMBER 2018






