TECHTOPICS
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Tech Topics is a monthly column written by Mike Busch of CPA's technical staff.

Mike iy a regular contributor to CPA Magazine, as well as editor-in-chief af AVweb, the Internet’s avia-
tiom muagazine and news se rvice (hip:thewwarweb.com |, A SO00-Rour pilod, instrument and multiengine
fight instructor, and AGP mechanic, Mike owns, flies and maintaing a pristine 1979 Cexsna TII0R,,

Jug Economics 101

It’s annual time, and your IA finds a soft cylinder ... or maybe two. Decision tima!
Should you replace the bad jug(s) with a new or reconditioned? Top overhaul?
Major overhaul? Before you do anything else, do the math.

By Mike Busch <mbusch@ cessma.org>

ez, it sure didn't seem like n year since the Inst onel This
*y annugl was my first since | enmed my A&P ticket,
and although I've been doing pretty much 100%: of the muin-
tenance on the airplane for more than a decade now, this ime
[ was “onmy own™ t0 a far grester degree than over beflone.
This year's annual didn’t turn up all that much wrong—and
after last year's “unoual from hell™ 1 figured | deserved n
breuk. Actually, the inspection turned up only one item of kig-
oificant bad mews, and that lurned up on the very firn day of
the inspection when 1 did & brief pre-maintenance fight 1o
warm up the engines, pulled the airplanc into the hangar, re-

I:I::t wrapped up another anoual on my Cessna T3I0R,
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mowed the top cowls and top spark plogs, and did & bot com-
presgion check.

Despite the fact that the TSI0-520-BB engines were at
1402 SMOH—two hours past TCM's published TBO af 1400
hours—almost all of the cylinders still measured in ihe mid-
Tis. Mot 100 thabby.

But the #4 cylinder on the right engine was clearly in desp
kimshee, The compression teater read 52780, and from the
roar | heard when [ pat my ear to the tailpipe, it didn't ke
rocket scbence (of 8 boresoope) Lo fgure out thit 1 hod a fried
exhanst valve, No question thal jug was coming off.

S0 now what?

Bome Ffolks maght say tha with an engine ot
“mpnufaciurers recommended THO™ and a desd eylinder, the
time had ebviously come to do & major overhaal or exchange
it for a factory rebuilt. Sorry, 1 don't think s6, The way | look
ot it, the engines are running great, ot making metal in the
filiers or oil znalysis, not keaking. not buming oil, and 11 out
of 12 jugs are just fine, thank you, With any luck at all, thess
engines have a fow hundred mose hoors left in them—and at
the 130 hours/yeur [ average, that's a couple more years of
flying. Knock on wood.

N, my plan would definitely be to replace the sofi jug and
keep om recking. But replace it with whar?

Given the high time on the engines, | had no illusions that
this eylinder would still measure up within service limits and
be able to be re-valved amd retnatalled. 1 bad 1o assume that
fhe jug wag bagically trash and couldn't reasonably be recon-
ditiomed,

At the sanie me, it didn't ssém (0 make sense 1O pony op
$1.200 or 3o for a new cylinder assembly from TCM, Superior
or ECL After all, I'm not so optimistic that | expect to get
another 1,000 howrs out of theae engines. All 1 really oesded
was i jug that would mke me For another few hundred hours—
SO0 hovurs teps - unti] mejor overboul time.

So | phoned up Ken Tunmell at Lycon Aircraft Engines
{www.lycon.com)}—a top-notch engine chop in Visalia, Ca-
lif.—and saked him if he could fix me up with & decent set-
viceable jug thit would fake me to overhawl dme, He said he
was sure he could. T chipped him my soft jug {which he con-
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firmed was “beyond economic repair”
Just as [ suspected), and he shipped me
back o “continued-time™ cylinder as-
scmbly with about 500 hours on it. The
cost was about $650, just over half of
whnt 0 new cylinder assembly would
have cost. No guarantees, of course, bul
[ think it's a pretty geod bet that this jug
will last me until overhaul time. At least

that's the theory.

Pushing TBO

If you've been reading my articles
for awhile, or if you've attended one of
CPA's Systems & Procedures Courses,
vou know thal we al CPA are strong be-
lievers in overhauling “on condition™
ruther than ut some arbitrary aumber of
hours, The engine—nat the tach or

But if you're unlucky cnough to have
to yank a jug (as I just did), yvou wind up
with o big holc in the side of your en-
gine. That gives you & unique oppor-
nity to peer inside and nspect what's in-
side the crankcasc—at least the stull
visible through the hole—and get un-
other data point on the condition of your
bottom end.

When | vanked the #4 cylinder off
the right engine at this year's annual, |
conducted a careful inspection of the
cam |ohes, tappets, and everyihing else |
conld see and feel. There was no sign of
cam or lifter spulling, no visible cormro-
sion, and nothing else that would put up
a red flag. Combined with the clean oil
filiers and good oil analysis reports, |
came away rcassurcd that my right en-

N R TSN Y T T s
“Flying 120 hours a year, I could change one
cvlinder per year per engine and be money
ahead, compared to doing a major overhaul
sooner rather than later.”

Hohbs—will tell you when the time has
comne to overhnul, So long ss the enging
isn’t making metl, isn't lenking, isn"t
burning excessive oil, and isn’t exhibit-
ing any other disturbing symploms or
alnl'mihg trenads, there's no rerson not 1o
keep on flying,

Published TBO should be thought of
as an pctusrial susnstic, much hike bhu-
man life expectancy figures, Some en-
gines won't make it to published TBO,
Some will happily go for hundreds of
hours past it (unless arbitrarily
euthanized). I1's clearly a bad idea to
push an engine that’s obviously tired or
sick, but it"s & waste of moncy 1o retire
ong that's elderly but still spry.

Cylinders are expendable. They bolt
on and they're relatively inexpensive
and casy to change. (We'll quantify that
shortly.) If the “bottom end” of the cn-
gine—case, crank, cam, main bearings,
and gears—are in good shape, there's
really no reasom to consider a major
overhaul,

Ah, but how do you know if the bot-
1om end is in good shape” Most of the
time, vou have to rely on indirect indica-
tors—oil filter inspection and spectro-
graphic oil analysis being the most im-
portant.

gine was not likely to give up the ghost
sny time soon, despite the 1402 SMOH
on the hourmeter.

Doing the math

The list price of a factory rebuilt
TS510-520-BB engine for my mirplane is
ghout $29,000—and the “street price”
from & discount distobutor like Van
Bortel's Air Power, Inc.
[www factoryengines.com) is  abow
§25,000, Add a few thousand bucks for
hoses. engine mounts, and other smuif
thot 15 normally repinced at overhaul
and you come up with about 528 D00 1T
the engine makes published TBO of
1400 hours, the “depletion allowanee™
comes Lo about $20 an hour.

Actuplly, that figure is 100 low. The
infamous  Airworthiness  Directive
2000-01-16 basically requires turbo-
charged twin Cessnas 10 get 2 new or
overhauled exhaust system at each en-
pine overhaul, which adds a good
£5.000 per engine, bringing the allow-
ance up to around 524 an hour per en-
gll'll:.

{Of course, this hourly figure varies
dramatically depending on what you're

(Sees Tech Topies, pg. 6110)
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flying. A straight-leg Skylane with a 2,000-
hour-TBO 0-470-U engine has a reserve of
just over $10 an hour, while a Cessna 421C
with it"s exobic GTSI0-520-M engine comes
in at close to $40 an hour per engine. )

S0 even if it cost 32,000 to change out &
80l jug on my 1,400-hour engine (and that s-
sumes a factory-new cylinder and reasonable
shop labor for removal and installation), i
would only take about BD hours {at $24 hour)
to break even, and anything more would be

——

gravy. Flying 120 hours a year, |
could change one cylinder per year
per engine and be money shead, com-
pared 1o doing = major overhsul
sooner rather than Ister (Fortunately,
I"ve done a lot better than that—three
eylinders total in |4 years.)

And if | lower the cost to $1.000
by using a reconditioned cylinder and
some do-it-yourself sweal equity, the
break-even point becomes just 40
hours. At that price, it's a no-brainer.

What stuff costs

To do the math yourself for your
own airplane, you need to know what
stufl costs so you can do the calcula-
tions. Fortunately, the Intemet puts
all this stuff right at your fingertips.

In today’s world, the cost of & fac-
tory-rebuill engine and the cost of &
first-rate ficld overhaul sren't much
different. There are pros and cons of
rebuilts and ficld overhauls, but that's
& topic for another article. Costwise,
it"s about & push. You can look up the
street price of any TCM or Lycoming

indet prices this low, il generally
doesa’t make sense 1o fool with re-
conditioned cylinders (which cost
between balf and rwo-thinds of new
jugs) unless you've got & high-time
engine and arc just trying to buy &
few hundred more hours es cheaply
as possible (as | was),

Unless you do your own maintc-
nance, labor can be o significant cost
factor in cylinder replacement calcu-
lations. Changing a cylinder mvolves
removing baffles and dropping the
exhaust and induction plumbing on
the affected side of the engine. As o
general rule-of-thumb figure around
four hours of labor to change one jug,
and add two more hours for each ad-
dittonal jug changed on the same side
of the engine at the same time. 1§ your
shop charges $75 an hour, that comes
10 $300 for the first jug and $150 for
each sdditional same-side neighbor.
These figurcs can vary a feir amount
depending on make and model—my
Cessna TIIO0R is exceplionally easy
to work on, but some high-perfor-

“I'd advise an owner with one or two bad jugs
to replace only those jugs. On the other hand, if
four ourt of six are bad, then the hand-writing
would seem to be on the wall and replacing all
six might be a good decision.

rebuilt enging on the Air Power Inc.
site (www actoryengines.com), and
you'll find prices ranging from
$13,000 for a Skyhawk engine (Ly-
coming 0320) w 519000 for a
Skylanc cngine (TCM 0470) 1o
525,000 for & Turbo 210 or 310
(TCM TSI0-520) 1w 545,000 for a
Cessna 421C (TCM GTSI0-520).
For prices on new cylinders from
Lycoming or TCM. check Air
Power's paris sile
{www. factorycylinders.com), You'll
find cylinder prices ranging from
£900 for a Lycoming 0320 10 1,200
for big-bore TCM cylinders, These
prices are for complete cylinder as-
semblies that mclude valves, rings,
piston, rocker shafis, and even gas-
kets. Prices from Superior and ECI
are preity comparable. With new cyl-

mance singles are  considerably
tougher due to poorer mamntenance
access.

What about top overhauls?

A “top overhaul” generally refers
to replacing all the cylinders at
once—usually around mid-TBO.
Many an owner whose engine has
onc of two soft cylinders has bheen
talked into replacing them all, on the
theory that if one or two cylinders are
bad, the others can’i be far behind.

My experience 15 that this isn't
necessar ly {or even often) the case.
The fact that the #4 cylinder on my
right engine burned an exhaust valve
doesn't suggest to me that more cyl-
inders are likely 1o follow suit any
tme soon. The fact is that in the
3300 hours that ['ve been operating
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my Cessna T310R, I've only ever had
one other burmed exhaust valve—and
believe it or nol, that occurred on the #4
cylinder of the right engine {about five
vears and 600 hours ago)! IF I'd re-
placed the other five (or cleven) eylin-
ders then on the theory that they would
soon suffer the same fate, | would have
wasted a whole lot of moncy. In most

ror stories about TCM “Top Care” cyl-
inders that croaked after 500 or 600
howrs, but I've heard similar stories
about Superior and ECI cylinders as
well. Plenty of folks are making it all the
way to published TBO or beyond with
cach of these brands.

It seems to me that airplanes that fly a
loot { like freight haulers and flight schoal

“I've heard lots of horror stories about TCM
“Top Care” cylinders that croaked after 500 or
600 hours, but I've heard similar stories about
Superior and ECI cylinders as well.”

enses, there’s no reason to replace a cyl-
inder unless there's actually something
wrong with il

A full twp overhaul on a big-bore
TCM engine would cost around 57,200
for the cylinders {six jups at %1.200
cach) and 51,200 for labor ( 16 hours at
S75hour), or a toll of $5.400, give or
take. At o $20hour depletion rate, the
break-even point would be at 420 hours
iless if iU's a twin Cessna with a 824/
hour depletion rate). 5o 1f vour cylin-
ders are in serious trouble but you're
convinced that the bonom end is good
for another 500 hours of more, a top
overhuul can be cost-justified,

Every case is different, and without a
crvstal ball it's impossible to know with
certznty what the best course of action
will be. But in general, 1'd advise an
owner with one or two bad jugs to re-
place only those jugs. On the other
hand. if four out of six are bad, then the
handwriting would seem to be on the
wall and replacing all six might be a
good decision.

Whose cylinders are best?

Every time the subject of cylinder re-
placement comes up. the discussion
guickly tums to the question of whose
cylinders are best: factory cylinders
{TCM and Lyvcoming), Superior (Mil-
lennium)y,  or RO (Classic Cast,
CermMil), If you talk 1o a bunch of
owners or 8 bunch of A&Ps, vou'll find
passionate supporters of each and pas-
sionate critics of each.

Personally, 1 don’t think it makes o
lot of difference. 1've heard lots of hor-

airplanes) tend to get good life from
their cylinders, Most of the homor sto-
ries aboul low-time cylinder [ailurcs
seem lo come [rom owner-flown air-
plares that fly 50 to 150 hours 2 year.

The problem with these stories is that
they are a severcly lagging indicator. A
100-hour-g-vear  owner/operator  who
has his factary new TCM Top Care cyl-
inders go south after only G0 howrs will
cry that TCM just docsn’t know how o
make decent jugs any more. But the cyl-
inders that he's complaining about were
made by TCM six years ago. In the last
six years, just about everything about
the way TCM manufactures its jugs has
changed—new  cguipment, new  pro-
cesses, now coatings, new hone pat-
terns, and so forth. So even if it were
true that TCM made lousy jugs six years
ago, that doesn’t really tell you anything
about the quality of the jugs they're
turming out now. The same applics to the
PMA suppliers (Superior and ECI).
These things are a moving target, and
old news docsn’t provide reliable guid-
ance.

Despite &l the debate, 1"ve seen no
conclusive evidence that anyone’s cyl-
inders are convincingly better or worse
than anyone else's.

The choice may be driven by other
considerations, 1f | were operaling sca-
sonally andfor in a high-comrosion envi-
ronment (e.g., a floatplane in Florida).
I"d probably opt for CermiMNil eylinders
because of their corrosion resistance.
(in the other hand. if [ were flying 500
hours a year, I'd probably go for TCM
factory jugs because they offer a better
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warranty for  high-wtilizetion opers-
tors——and because at the moment, TCM
is offering some mighty anractive cash
rehates on their cylinders.

Bul with regular use, carcful
powerplant management techniques, and
a little luck, any of these evlinders can
miake it to TRO. From time (o time, some
won'L—aund that's why they make the
things boelt-on units that are relatively
casy 1o change, But before you change
cm, do the math. \}1_1’ 5
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