Jaba Chat

#

$ % #
%

% !
& ( )

* +
, ( -
#( #
o, $ " *

/001 2##3 # , # # 6
$

Mandie & Nigel on their Big Day
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Engine Department News

Prop Strikes

Prop strikes with a Jabiru wooden propeller can
be deemed as either minimum or major for RAA
registered aircraft.

A minimum strike usually occurs when an air-
craftis taxi-ing at low speed and power over
bumpy ground, and hitting a pot hole which re-
sults in partial prop breakage. In a minimum
strike the crankshaft does not come into contact
with any substantial objects. The minimum re-
guirements when this type of strike occurs are a
prop flange run-out, a crank run out and the re-
placement of the flywheel bolts.

A major strike is deemed as substantial crank
(prop) contact with the ground or other objects
at considerable speed and power. The require-
ment when this type of strike occurs is a crank
replacement and a “bulk” strip is also highly rec-
ommended.

Overhauling

Overhauling (including top end) is an exacting
art. This activity should only be performed by
approved organizations. Periodic courses are

run by Jabiru Aircraft here in Bundaberg for peo-
ple who wish to undertake this activity as a busi-

ness. You can contact Jabiru Aircraft direct if
you would like more information on the course
details and the requirements needed.

Overhaul costs by Jabiru Aircraft do not include
the addition of major components to the task,
these are added to the cost. Also bear in mind
that mandatory updates are require on early en-
gine and following the overhaul an initial “Run
In” program must be followed.

Warranty Issues

Jabiru owners should read and familiarize
themselves with the warranty section that is
located in the back of the Engine Manual to
acquaint themselves what is covered under
warranty and then eliminate the embarrass-
ment of a perceived warranty issue being
dismissed. Fundamentally warranty is
granted on faulty parts or workmanship dur-
ing the defined warranty with the engine be-
ing installed and operated in accordance with
Jabiru requirements as outlined in the man-
ual.

Engine Tuning

It has come to our notice that engine tuning
has been altered in some cases without ad-
vice from the factory. This is a serious issue
which voids your warranty and may also
prove costly in repairs. Engine tuning re-
quires much testing to determine. Owners
should see Engine Bulletin JJSB018-2 which
is published on the Jabiru website to see the
minimum requirements.

Latest Engine Service Bulletins

Released May 07 2009
JSB018-2—Jabiru Engine Tuning

JSL007-2—Use of Fuels containing
Alcohol

Refer to: www.jabiru.net.au
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Non Adherance to Published
Bulletins

There have been cases both in Australia and
overseas where evidence of non adherence
to published Engine Bulletins has been seen.
Engine Bulletins are published when immedi-
ate changes need to be undertaken for the
sake of engine reliability. A published bulletin
should be undertaken immediately and noted
in the Log Book as having been completed.
Non adherence to bulletins makes engine
warranty null and void. All bulletins are avail-
able on the website and should be checked
regularly.

Fuel

Running Jabiru Engines on fuel other than
stated in the manuals will cause eventual en-
gine damage. An aircraft engine is running
at high power outputs so any deviation to the
manufacturer requirements will cause signifi-
cant problems. If you opt for fuel lower than
95 octane RON you will cause eventual en-
gine damage. The latest engine manuals are
published on the website and owners should
read and adhere to the requirements set out
in the manual at all times.

Long Term Storage

There are sections in the engine manual that
identify Engine Preservation, Flyable Storage
and Temporary Storage, Indefinite Storage
and Returning to Service after Storage.
Jabiru engines use cast iron rings in a steel
bore and if not stored and inhibited correctly
as outlined in the manual the engine will
gather corrosion over a period of time. This
corrosion can cause engine damage.

Leak Downs (Pressure Differ-
ential Test)

Good maintenance and a high interest in
your engine is essential. A leak down test
performed every 50 hours is highly recom-
mended as part of a good maintenance pro-
gram. Definitely a pull through for the first
flight of the day is a healthy start. For all
manner of situations if some combustible
particles stay lodged under an exhaust valve,
it may cause it to not rotate. This could fur-
ther the loss of effective seal and eventually
cause the valve face to distort, eventually
stretch the stem and finally break. One sim-
ple pull through or a leak down test may
have saved the day.

The Jabiru engine unlike other aviation en-
gines uses 6 bolts to tension the head to the
cylinder (no head gasket to blow). Once the
head has been check tensioned at least 20 ft
Ib (valves set for clearance in a solid lifter)
then after adequately warming up the engine
can have the “leak down” conducted and the
oil changed while warm. Leak down will iden-
tify valve, ring or head seal problems. The
problem once identified can usually be at-
tended to so safe operation of the engine can
continue.

Pressure Test Cowling (Air

Cooling)

This test is particularly useful in an aircraft
other than a Jabiru to check the efficiency of
air cooling. This is a simple test using simple
equipment and the instructions are outlined
in Section 13.6 of the Installation section
contained in the engine manual. It is the
owners responsibility of a non Jabiru air-
frame to reach the recommended perform-
ance levels in temperatures, RPM and cor-
rect installation according to the manuals.
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Fuel Burn

To measure fuel burn it is best done in flight with the “actual” fuel being used measured as vol-
ume at a noted time. Fuel flow devices do need to be checked for accuracy. We measured the
time taken to consume 500ml at various power settings. A J430 was used with a standard
Jabiru prop in the below 6 cylinder table and a J170 with the appropriate Jabiru prop in the 4
cylinder table. Other airframes, props, installations etc will have an influence on the fuel burn.
Engines were fitted with the current jetting.

6 cylinder had 2.85 needle jet and 2.55 main jet.
4 cylinder had 2.90 needle jet and 2.45 main jet.

Bear in mind the 6 cylinder engine used a 2.40mm orifice for the fuel needle seat as per current
requirements while the 4 cylinder uses a 2.00mm orifice.

Full power straight and level gave a burn of 39 litres per hour for the 6 cylinder and 28 litres per

hour for the 4 cylinder. When the 4 cylinder uses the 2.85 needle jet, full power uses 26 litres
per hour.

6 Cylinder Table

RPM Litres/hour Lambda A/F
2600 18.5 12.68
2700 20.0 12.71
2800 23.3 12.54
2900 27.6 11.70
3000 32.1 10.88
Full Power 39.1 10.49

When checking with the EGT measurements the observed change over from the cruise jet (NJ)
to the main jet (MJ) occurred around 2900 rpm

4 Cylinder Table

RPM Litres/hour
2600 13.4
2700 14.1
2800 16.5
2900 17.4
3000 24.3
Full Power (3175) 28.5
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Hydraulic Valve Lifters

The R&D process for the hydraulic valve lifter engines started around 6 months before the first
engines entered production. The first hydraulic engine to run on the test stand was a solid lifter
engine which had been modified. It ran in a test aircraft under close scrutiny for approximately
30 hours before being removed and modified to run on a test bed. On this test bed the engine
was turned at 3000 RPM by an electric motor and in total over 3000 hours were run. This is
around 300 million valve open / valve close operations per valve, and the original cam, lifters
and valves were used for the complete run. The whole engine was stripped and inspected at
each 1000 hour interval to check its condition.

After the test running was complete, two prototype production configuration 2200 hydraulic lifter
engines were built. One was sent overseas where it rapidly ran up hours while the other was
fitted to the Jabiru factory aircraft. Production commenced from S/N 2068. The 6 cylinder ver-
sion was released 9 months later, from S/N 961 onwards.

The lifters used are an automotive type common to many different engines and have proven
reliable and effective in their field. The only modification for use in the Jabiru engine was to in-
crease their “bleed” rate — in essence to convert them into a high leakage lifter. This was be-
cause in the car engines the oil feed for the rockers is run on bleed oil from the lifters — in the
Jabiru Engine without this leakage they tended to pump up and prevent the valves from sealing.

By mid 2006, it was evident that there was an issue with oil filling the rocker chests, causing
damage to engines. Extensive testing and ground runs showed that the problem was caused
by the way the changes to the crankcase design required to fit the hydraulic lifters had affected
the flow of air inside the cases. During every engine revolution 2.2 litres of air (for a 2.2L en-
gine) has to flow from one part of the crankcase to another as the pistons sweep in and out,
and in the new cases the airflow had been unintentionally modified and re-directed so that it
prevented oil from the rocker chest from draining back into the sump.

At first glance, filling the rocker chest with oil could seem like a good thing, however because
the oil was trapped there it was rapidly heated up to the same temperature as the cylinder head
— typically around 150C. Oil breaks down and loos es it’s lubricating properties at a little over
100<%C, so the oil trapped in the heads was no use as a lubricant and rocker bushes and valve
guides wore rapidly. If left un-treated the wear to the valve guide eventually caused valve and
engine failures. Symptoms included high oil use, rocker wear, valve guide wear and oil being
found inside the plenum chamber (the oil was sucked into the intake system through the worn
intake valve guide).

An easy fix for the problem was found by venting the rocker chest to the outside air. Engine
Bulletin JSB 013 (Rocker Chamber Venting) was issued in August of that year informing own-
ers of the problem and giving instructions for venting the rocker chests. Unfortunately many
owners didn’t take this Bulletin seriously with the end result of continued valve problems and
elevated oil usage once the guides became worn. For various reasons uptake of this bulletin
was particularly poor in some European countries which has resulted in unusually high rates of
failure there.
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In December 2006 a new sump was introduced which held the same amount of oil but was
significantly deeper. The new sump rectified the airflow inside the cases so that pressures
between valve chest and sump allowed oil to drain correctly. The 6 cylinder sump was al-
ways much larger than the 4 cylinder and did not need this modification. Engines with the
new sump did not require vented rocker chests.

In October 2007 a new cam profile was introduced which has lesser duration. This allowed
un-modified (slow leak) lifters to be used. In early midyear of 2008 the cam profile was modi-
fied again to improve midrange engine power output. During this time a small percentage of
engines exhibited wear of followers to cam which was due to heat treatment of the camshatt.

Tuning:

One side issue of the early hydraulic engine was the need for richer tuning. Without this, pre-
ignition could cause “fretting” where the case halves wear against each other. In severe
cases, this fretting could cause the engine through-bolts to loosen and eventually fail. By
April 2007, a suitable service letter outlined the need to upgrade the tuning requirements of
the 4 cylinder engine. As the recommendations of the letter were not followed by the majority
of owners, Service Bulletin JSB 018 was issued in October 2007 making the tuning changes
mandatory.

So why was the engine design changed away from solid lifters? Maintenance of engines us-
ing solid lifters was a continual issue as the setting of rocker gaps was a skilled task which
was easy to do badly. The consequences of poor adjustment could be severe, and engine
failures due to poor maintenance were a continuing issue. There is also a cost saving: the
hydraulic lifters reduced the time taken to complete a typical 50-hourly check on the engine by
around 30 minutes - which gives a significant cost saving to the operator. The worldwide in-
troduction of new rules and new aircraft models has reduced the number of engines which
were being maintained by “enthusiasts” — many more are now operated by flying schools or
by owners with little mechanical know-how — which makes these improvements all the more
important.

At the time of writing, 3020 solid lifter engines have been produced (of both 4 and 6 cylinder
engines) and 2080 hydraulic types manufactured.

Many engines of both types have passed through the workshop for evaluation and overhaul.
Noteworthy facts gained during evaluation of hydraulic engines:-

1. Very significant reduction in valve problems compared to solid lifter engines
2. Much reduced case fretting on engines which were quickly modified to the richer tuning.

3. When head maintenance is performed on later hydraulic engines, lifters require to be bled
back before starting.

4. 40% of engines manufactured to date are hydraulic, 60% are solid lifter types. Problems
documented on total engine numbers (i.e. problems per 100 engines) are far lower on hy-
draulic than on solid lifter types.
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5. Use of multigrade oils after the initial “run-in” period is preferred. Engines using W100 oils
have occasionally shown the symptoms of lifters becoming “sludged” — where a build up
of dirty oil or “sludge” inside the lifter prevents it from functioning properly. Note that
“sludged” lifters can be disassembled and cleaned if required (though care must be taken
to ensure they are re-assembled exactly as they were).

6. Small changes to spring and top washer design occurred at the introduction of the hydrau-
lic lifters.

7. Oil pressure is lower on a hydraulic engine. In the 2200 engine 8 lifter galleries are ser-
viced by the existing oil feed galleries (12 for the 3300). If the pressure is increased sig-
nificantly by washers under the relief valve, it has been known to adversely affect valve lift
as the lifters are “pumped up” by excess pressure, preventing the valves from sealing.

8. Hydraulic engines have slightly reduced midrange power compared to a solid lifter engine.
This effect is particularly noticeable during ground runs where peak RPM can be reduced
by up to around 150 RPM, but generally when the aircraft is airborne the difference is not
large. These engines should be encouraged to rev a little higher by reducing propeller
pitch to give performance. Please note that the power difference between one of these
engines and a solid lifter engine is typically less than 2% (or 1kW). Any engine which
seems dramatically down on power most likely has another issue such as tuning, propel-
ler or other installation-based problem. A new cam profile has been developed which
boosts power. All current production engines use a 260°cam and power output is at or
above solid lifter numbers.

General Notes:

1. Lifter to cam wear occurred during early operation — typically within the first 1200 hours op-
eration — on some early hydraulic as a result of heat treatment of the cam. This has been
addressed by some small design changes (such as doubling the depth of the hard-facing
of the Camshafts) as well as changes to procedures and lubrication used by the engine
assembly line.

2. Adherence to engine bulletins gave desired results. Non-adherence increased problems.
In one country over 14 engine failures have occurred due to valve failures caused by non-
compliance with JSB 013 — equating to around 25% of hydraulic 2200 engines in that
country. In the same time frame around 6 failures occurred in Australia — less than 2% of
hydraulic 2200 engines here. To date, the only explanation of the differing failure rate is
the very high uptake of JSB 013 in Australia and the very poor uptake in the other coun-
try. We mention this purely because it is such a good demonstration of the possible ef-
fects of not following factory service information.

3. First 6 cylinder hydraulic engines used “multi finned” heads to aid in cooling. By Decem-
ber 2006 multi finned heads were used on 4 cylinder assemblies also. Almost 35% more
fin area was achieved with quite a notable reduction in CHT at normal cruise for both en-
gines. This reduction in operating temperatures allowed satisfactory performance in
slower moving aircraft and made achieving satisfactory cooling much easier in other

types.
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4. Since the introduction of the hydraulic valve lifters several other improvements have
been made to the engine design, including: tuning, cooling, obviously non-adjustable
valve clearances, cam and lifter design, sumps, valve springs, flywheel attachment.

m

The 6 cylinder engine exhibited almost no adverse traits needing rectification. Power re-
mained on a par with the solid lifter version.

o

ALL hydraulic engines incorporated dowelled flywheels. A non-hydraulic used only cap
screws for retention. No adverse effects on dowelled engines at all. All older engines
should be modified by the installation of dowels on overhaul. Kits and instructions are
available from us for this job.

N

A later improvement for flywheel to crank attachment was a steel adaptor which resem-
bled a spider or starfish. This attachment is still dowelled and in addition gives a steel to
steel mating surface for the flywheel / crankshaft assembly.

@

Use of larger sump on the 2200 type negated the use of rocker chamber venting. Oil
qualities in both engines were never changed.

©

. Recently it was found that the nuts of the engine through bolts could run up onto the fillet
at the base of the cylinder and that, when tightened, this had the effect of distorting the
barrel. A dealer information notice has been distributed which gives more detailed infor-
mation on this. Symptoms include low compression, high oil usage, poor power and
high oil blow-by. Affected engines can be modified by grinding a small chamfer onto the
base of the nuts to give more clearance from the fillet on the barrel. All overhauled en-
gines should be modified in this way
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To order Airframe Spare Parts call The Engineering
Paul or Kody direct on:- Department is currently
07 4155 2917 working on developing

a Fan Cooled Engine.

Or email: spares@jabiru.net.au )
Hopefully in the future

we will see Jabiru
Engines installed in
Trikes and Drifters etc.

If you would like your
Jabiru aircraft featured in
the Jaba Chat please send
me the details and photos

via email.




