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This Manual has been prepared as a guide to correctly overhaul Jabiru 2200 & 3300 aero engines. 

 

It is the owner's responsibility to regularly check the Jabiru web site at www.jabiru.net.au for 
applicable Service Bulletins and have them implemented as soon as possible.  Manuals are also 
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engine or aircraft with current service information may render the aircraft un-airworthy and void 

Jabiruôs Limited, Express Warranty. 
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2 General Information 

WARNING: 
Jabiru Aircraft Pty Ltd has devoted significant resources and testing to develop the Jabiru aircraft 

engines.  These engines are intended to be installed in accordance with the details given in the 
appropriate Jabiru Engine Installation Manual.  Any other uses or applications may be extremely 
hazardous, leading to property damage, or injury or death of persons on or in the vicinity of the 

vehicle. Jabiru Aircraft Pty Ltd does not support the use of this engine in any applications which do 
not meet the requirements of the appropriate Jabiru Engine Installation Manual.  Any non-compliant 

installation may render the aircraft un-airworthy and will void any warranty issued by Jabiru. 

 

The Jabiru Aircraft Engines are designed to be operated and maintained only in strict accordance 
with the appropriate Instruction and Maintenance Manual.  Any variation of any kind, including 
alteration to any component at all, whether replacement, relocation, modification or otherwise 

which is not strictly in accordance with these manuals may lead to dramatic changes in the 
performance of the engine and may cause unexpected engine stoppage, engine damage or harm to 
other parts of the aircraft to which it may be fitted and may lead to injury or death.  Jabiru Aircraft 

Pty Ltd does not support any modifications to an engine, its parts, or components.  Any such 
actions may render the aircraft un-airworthy and will void any warranty issued by Jabiru. 

 

Maintenance and modification cannot be supervised by the manufacturer.  Maintenance requires 
extreme cleanliness, exact parts, precise workmanship and proper consumables.  It is your 

responsibility to ensure absolute attention to detail no matter who may become involved in work on 
this engine.  Your safety, your life and your passengerôs lives rely on precise and accurate following 

of instructions in this manual. 

 

In exchange for the engine manual provided by Jabiru Aircraft Pty. Ltd. (ñJabiruò) I hereby agree to 
waive, release, and hold Jabiru harmless from any injury, loss, damage, or mishap that I, my 

spouse, heirs, or next of kin may suffer as a result of my use of any Jabiru product, except to the 
extent due to gross negligence or willful misconduct by Jabiru. I understand that proper skills and 
training are essential to minimize the unavoidable risks of property damage, serious bodily injury 

and death that arise from the use of Jabiru products. 

2.1 List of Effective Pages / Issue Status 

¶ This manual is revised as a whole.  All pages retain the revision status of the overall document. 

¶ Altered text is shown in red. 

¶ In cases where the data contained in Appendix A is altered and the information in the main body of the 
manual is not an additional issue suffix will be applied: Issue 4-A1 indicates Issue 4 of the manual and 
Revision 1 of Appendix A.  Whenever the main manual is updated this suffix is re-set 

 

Table 1 ï List of Approved Revisions 

Issue Reason for Issue 

1 Initial Issue 

2 Added notes re crankcase dowel fit, general update 

3 

2: Reading this manual section added. 3.6: Tool & gauge notes expanded. 4: Inspect before cleaning, 
7/16ò bolt details, oil return manifolds. 5.8: engine cooling notes added. 5.9: notes re flywheel screws. 
5.10: oil return manifold notes. 5.11: barrel length notes, valve vacuum unit correction, pushrod length 
notes, hollow pushrod & rocker details. 5.15.2: new notes re fuel pump.  7.3: circlip notes, alternator 
installation notes.  

4 

Alter header. Add safety wire, hardware notes. Alter build book format. Create standard tables of 
torques, dimensions and clearances. Roller follower references added. Loctite 518 references added. 
Top valve spring washer inspection notes added. Rocker arm length note added. Flywheel dowel fit 
notes added. Reciprocating part weight limits added. 12-point 7/16ò nuts added.  Valve seat details 
altered. 
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Issue Reason for Issue 

5 

Appendix A Tables Altered. Parts table updated. Table 13: spark plug gap removed. Pushrod cover 
circlip installation details added (Section 7.3.4 & Figure 194).  Add certification basis notes (Section 
2.4). Con rod installation altered (Section 7.1.3). Allowable compression side ring clearance altered 
(Table 11).  Through bolt installation detail updated (Section 7.8, 7.3.3).  Add details for series-wound 
alternator (Table 12). Update propeller flange installation details (Section 7.8.16 and 5.9.1.3). Add 
details for pistons with valve relief (Section 7.3.1, 7.8) 

7 

Ground run-in procedure checklist updated (Section 9.8.10) 
Corrections made to Mandatory check and Mandatory replacement items (Section 5.2) 
Corrections made to Mandatory Replacement Parts table (Appendix D) 
Firing order of distributor caps changed to be looking from flywheel end (Figure 201) 
Correction of upper limit main bearing clearance Table 12 
Correction of build order for crankcase camshaft assembly 9.9.3 B Build Sheet 
Correction ï Torque flywheel bolts in one step to value specified in Table 9  

8 

Corrections made to Mandatory replacement items Top End Overhaul (Section 5.3) 
Corrections made to Mandatory replacement items Full Overhaul (Section 5.2) 
Spark plug torque setting corrected (section 9.1) 
Corrections made to overhaul tools and equipment (Section 3.7) 
Change Oil pressure limits for Hydraulic Lifter engines (220-350 kPa) 
Add note to prime and install hydraulic lifters with side bleed hole facing up 
Correct Distributor firing order diagram (Figure 201) 
Change alternator stator screw thread locker to Loctite 263 (section 7.5.2) 
Change to Subassembly E Build Sheet ï Flywheel, Ignition Coils, Starter Motor And Alternator 
Correct new build clearance tolerances (section 9.4) 
Add notes to Flywheel attachment procedure (section 7.8.7) 
Add note to Propeller Flange installation procedure (section 7.8.16) 
Reference to JEM0001 made in build sheets 
Update engine photographs (Figure 1 and Figure 2) 
Add alternator electrical load limit to section 9.5 
Add note to check the valve rotates correctly on a set of collets (section 7.3.4) 
Correction to Update table, section 12.2 

9 

Oil specification changed (was MIL-L-22851 now obsolete) to SAE J-1899 
Changes to Torque setting table made (Table 9) 
Additions to Top End Overhaul Mandatory replacement item table (section 5.3) 
Additions to Mandatory Replacement Parts Table (section 11.1) 
Add Crankshaft friction test procedure (section 4.4.2) 
Update to part history tables (section 12) 
Remove modified circlip pliars from Figure 21  
Clarify distributor shaft procedure (section 7.8.6) 
Remove alternator dimension from Figure 149 
Add laminated pole plates (Figure 151) 
óGenericô Torque settings removed (Table 9) 
Note to install stud bolts with Loctite 263 added, no longer 620 (section 7.2.1) 
Fuel pump assembly revision (section 7.7.2) 
Add part in trouble shooting (section 8.5) regarding zero leak-downs when cold 
Revise rocker bush installation (section 5.11.8 and Figure 101) 

10 
Update instructions for flywheel attachment using Nordloc washers (section 7.8.7) 
Update to run-in sheet (section 9.8.10) 

11 

Add Double valve springs build tolerances (section 9.2) 
Correct carburettor setting table (section 5.15.1) 
Sealant only to be applied to O-ring and NOT on the cylinder face (section 7.8.1) 
Reference to circlip orientation (section 7.8.10) 

12 

Change alternator coil resistance range and include procedural specification report to refer to on 
measuring resistance (section 9.5) 
Update Build Tolerance and Maximum Allowable Clearances (section 9.2, 9.4) 
Add additional columns for engine run-in sheet 
Add clearances for Gen4 óSlotted Skirtô pistons 
Add Torque settings and means of identifying the difference between forged and billet machined 
conrods (section 7.1.4) 

13 

Edits to some mandatory replacement items (section 5.2 and 5.3) 
Add Broad lobe oil pump installation and clearance requirements 
Add requirement to apply bead of Loctite 518 around crankshaft before installing crank-gear 

14 
Added details about orientation of broad lobe oil pump. 
Remove oil pump clearances, qualification of overhauls oil pumps by oil pressure readings 
Warning regarding use of oil additives 

15 Edit Table 10 Build Tolerances & Table 12 Wear Limits 
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Issue Reason for Issue 

16 

Delete Appendix C ï Wear factors 
Add Loctite 620 to the piston gudgeon pin retaining circlip 
Add Piston HD photo and reference at 7.3.1.1 
Add Piston HD reference to clearances in Table12 at section 9.5 

17 Clarify that engines cannot operate on condition beyond overhaul intervals (section 2.8.1) 

18  Update cylinder bore diameter build tolerance Section 9.2 

19 Delete the requirement to replace the hollow solid-lifter camshaft Section 11.1 Appendix C 

20 

Update Section 11 Appendix C Mandatory Replacement Parts 
Update  Section 5.10.3 Camshafts 
Deleted 9.3 Multi Cycle Items place holder -circular reference to 11.4.1 Maximum Time in service 
deleted 
Increase clearance for Heavy Duty (HD) pistons (was 0.13 ï 0.17) 
Add details on the óSix-lobeô oil pump (section 5.10.3.7) 

21 
Revert clearance for Heavy Duty (HD) piston back to 0.13 ï 0.17 (was 0.19 ï 0.23) (section 9.4) 
Change image of HD piston to include middle slot (Figure 142) 

 

2.2 Introduction 

¶ This Engine Overhaul Manual has been written to cover the 4-cylinder 2200 and 6-cylinder 3300 Jabiru 
engines. Many engine components are common to both engines, for example the cylinders, pistons, 
connecting rods etc, as well as many accessories and consequentially the procedures in this Manual 
apply equally to both engines. 

¶ Before attempting an overhaul the technician must be fully conversant with the appropriate Engine 
Instruction & Maintenance Manual and any relevant Service Bulletins, Service Letters or other 
manufacturerôs data.  Current information is available from the Jabiru Aircraft (Australia) web site ï 
www.jabiru.net.au . 

¶ Overhauls must only be carried out by an approved person.  Depending on the country and the 
category of the aircraft this may be a Licensed Aircraft Maintenance Engineer, an RA-Aus Level 2 or 
equivalent.  The responsibility for determining what qualifications are necessary to carry out an overhaul 
belongs to the person carrying out the work. 

 

2.3 Applicability 

¶ This manual is applicable to all 2200 and 3300 engine models and variants. 

2.4 Certification Basis 

¶ The 2200C engine is type Certified to the CS-22 Subpart H standard.  Various 2200 and 3300 engine 
models also comply with the requirements of ASTM F2339. 

¶ These standards are not equivalent to FAR 33 or CS-E: CS-22 Subpart H and ASTM F2339 are 
simplified engine design standards designed to be suitable for small aircraft with up to two seats 
certified using CS-22, CS-VLA or similar design standards. 

¶ In all cases, participants in these categories accept that the aircraft, engines and propellers are not 
manufactured to the same standards as aircraft in normal categories and that different reliability 
expectations apply. 

2.5 Reading This Manual 

¶ If you are reading this manual on a computer and want to be able to quickly zoom in and out: Hold 
down the Ctrl key while rotating the wheel button on your mouse.  In most programs this will instantly 
zoom in or out. 

¶ To do the same thing on a modern laptop either plug in a wheel mouse as detailed above or use the 
built-in track-pad.  Put two fingers on the pad close together then move then apart diagonally.  To 
reverse, put two fingers on the pad at opposite diagonal points on the pad and bring them together 
diagonally.  This works on most modern PC-laptops. 

¶ This document has been created with hyperlinks between referenced items.  So, when reading the 
manual on a computer you can click on the page number of an item on the table of contents and the 
computer will skip to that page.  Also, if a paragraph says ñrefer to Section 5.9ò ï then you can click on 
the ñ5.9ò and automatically skip to that page.  Similarly, if Figures or Tables are referenced. 

http://www.jabiru.net.au/
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¶ To open a search window press ñCtrl-fò.  Depending on the program, this will normally open a small 
search window where you can enter keywords.  For example, searching for the word ñlifeò will allow you 
to quickly find all reference to lifed maintenance items. 

 

 

 

 

 

 

2.6 Degree of Difficulty 

¶ In this manual we have used a ñspanner scaleò to help overhaulers approach a job.  Anyone 
considering undertaking a task in this manual must realistically assess themselves against this scale 
and not attempt any task for which they lack knowledge or the required tools. 

Table 2 ï The Spanner Scale 

The Spanner Scale Translation 

 
Simple, basic, straightforward.  A careful layman, with guidance, can 
achieve this. 

 
Straightforward, but with some technical bits.  Basic knowledge, care 
and guidance needed. 

 
Straightforward, but requires special tools, training and/or judgement.  
Sound basic knowledge guidance and a careful approach are required. 

 
A technical job.  Take your time, double-check everything.  Only for the 
experienced overhauler. 

 
A difficult job.  Requires special tools, solid skills, good judgement.  
Only for experts. 

2.7 Manual layout 

¶ This Manual suggests that an engine overhaul will be conducted in three stages: Disassembly, 
Inspection and assessment, and Assembly. The intention is that an engine will initially be stripped and 
the mandatory replacement parts will be discarded. The remaining parts will be inspected and assessed 
for return to service and a single parts order will then be placed.  

¶ Final assembly can take place once all the required parts are present. 

2.8 Engine life  

¶ Engine life is expressed here in cycles, with 1 cycle being 1,000 hours, the actual number of hours 
achieved being heavily dependent on the use of correct operating and maintenance procedures and, to 
a lesser degree, operating conditions. 

¶ The expected life (expressed as time between complete overhauls) of a correctly operated and 
maintained Jabiru engine is 2 cycles (i.e not exceeding 2000 hours TTIS), with a top end overhaul 
taking place at 1 cycle (i.e. not exceeding 1000 hours TTIS). 

¶ Various components of the engine have a service life which is determined ñon conditionò ï that is the 
overhauler must examine the part and make a judgement as to the partôs suitability for re-use.  Other 
parts are evaluated both on condition and by a fixed maximum life ï for example valves which are 
replaced at 1,000 hours (See Sections 5.1, 5.2 and 5.3). 

¶ Engine life is measured via direct tachometer hour meters or ñHobbsò meters.  Air switches or scaled 
hour readings based on cumulative power output are not to be used to determine when overhauls or 
services are due. 
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2.8.1 Operating engine ñOn Conditionò 

¶ Under no circumstances is it deemed acceptable to operate any model Jabiru Engine in aircraft of any 
certification type (be it type certified, LSA or experimental categories) beyond the previously stated top 
end and full overhaul intervals, without the appropriate overhaul being conducted on the engine. 

¶ Jabiru Engine MUST NOT be operated ñon conditionò beyond the engine overhaul intervals prescribed. 

 

2.9 Complete overhaul, top end overhaul, wear tolerances 

¶ While the overall thrust of this Manual is complete overhaul, distinction must be made between a 
complete overhaul and top end overhaul: the objective of a complete overhaul is to return the engine to 
a condition where it can be reasonably expected to achieve 2 cycles, while the objective of a top end 
overhaul is to return the top end of the engine (i.e. big ends, cylinders, pistons and cylinder heads) to a 
condition where it can be reasonably expected to achieve 1 cycle to take the engine to the next 
complete overhaul.  

¶ Consequentially the allowable wear tolerances for a top end overhaul, which is intended to achieve 1 
cycle, will be different to the allowable wear tolerances for a complete overhaul, which is intended to 
achieve 2 cycles.  

2.10 Mandatory updates  

¶ Jabiru has been producing engines for many years, and over that time we have made some 
improvements to our engine designs in light of operating experience. As a result we have compiled a list 
of mandatory updates that must be made to older engines during overhaul.  

¶ During the Inspection and assessment stage these modifications will be addressed for each 
Subassembly. 

¶ The requirements of these modifications must be taken into account when ordering parts.  

¶ Section 10 refers. 

2.11 Mandatory replacement of parts 

¶ During overhaul (either complete or top end) some parts must be replaced regardless of condition: for 
example all bolts, all seals, O-rings, etc. Detailed listings will be found in the Inspection and assessment 
stage. 

2.12 Recording 

¶ Careful records of all overhauling work must be completed.  It is strongly recommended that the 
overhauler print out the build sheets given as a part of this manual and use them to record all the details 
of the job. 

¶ The overhaul booklets included in Section 9 are to be used for a top end overhaul ï using only those 
pages relevant to the parts of the engine being renewed. 
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2.13 General Description 

¶ The engines covered in this manual are all direct drive four and six cylinder, horizontally opposed, air-
cooled models. 

 
Figure 1 ï 2200 Engine 

 

 
Figure 2 ï 3300 Engine 
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2.13.1 Engine identification 

¶ Engine serial numbers are located on the engine number plate that is affixed to the right rear top of the 
crankcase. An explanation of the cross-reference of engine numbers may be found in Section 12.1. 

2.13.2 Build Configurations 

¶ At many places in this manual a serial number range will be referenced with respect to an aspect of the 
engine build ï i.e. S/No. 200 ï 250 use a triple-flexed widget while engines outside that range have 
double-flexed widgets.   

¶ In all cases this information refers to the configuration of the engine when it was originally built. 

¶ In many cases this information will be changed ï such as if the engine is upgraded to a newer 
configuration at overhaul.  The overhauler must be aware of the potential for these changes and confirm 
the engine configuration before beginning re-assembly. 

2.13.3 Part Identification 

¶ Several components of the engines have been revised since the engines entered production.  In some 
cases important differences between parts cannot be distinguished easily by inspection.  In these cases 
identification markings have been applied to the parts.  Where applicable, these markings will be shown 
and explained in the body of the manual below. 

2.13.4 Cylinder Numbering Convention 

  
Figure 3 ï Cylinder Numbering Convention 

2.13.5 Cylinder heads 

¶ The cylinder heads are machined from solid aluminium billet and are fitted to the cylinders by means of 
6 retaining cap screws per head. 

2.13.6 Valves, valve guides and seats  

¶ Stainless steel valves run in press fitted aluminium/bronze valve guides and seat against nickel steel 
valve seats that have been shrunk fit into the cylinder heads. 

2.13.7 Cylinders 

¶ Cylinders are machined in one piece from solid bar 4140 chrome molybdenum alloy steel, with the 
pistons running directly in the steel bores. 
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2.13.8 Pistons 

¶ The pistons are machined from aluminium castings and have 3 rings, the top 2 rings being cast iron to 
compliment the chrome molybdenum cylinder bores. The gudgeon pin (wrist pin) is of the full floating 
type and is retained by a circlip at each end. 

2.13.9 Connecting rods 

¶ The connecting rods are machined from solid bar 4140 chrome molybdenum alloy steel.  
They have replaceable bearing inserts in the crankshaft ends (big ends) and the piston ends (small 
ends) are machined to fit the gudgeon pin. The big end bearing end caps are fixed to the connecting 
rod by two Allen head cap screws through the rod into the end cap. 

2.13.10 Crankshaft 

¶ The crankshaft is machined from solid bar 4140 chrome molybdenum alloy steel and is stress relieved 
using a heat treatment process. The journals are precision ground prior to being inspected by the MPI 
(Magnetic Particle Inspection) method.  

2.13.11 Crankcase 

¶ The crankcase is machined from solid aluminium billet and consists of two halves divided along the 
vertical centreline and fastened together by the studs and nuts that retain the cylinders. The mating 
surfaces of the crankcase halves are joined without the use of a gasket, and the main bearing bores are 
machined for the use of automotive slipper type bearings. Thrust bearings are located fore and aft of 
the front double main bearing. The crankcase forms the bearings for the camshaft. 

2.13.12 Camshaft 

¶ The camshaft is machined from solid bar 4140 chrome molybdenum alloy steel and is hardened using a 
nitriding process. 

2.13.13 Valve operating mechanism 

¶ The camshaft is gear driven from the crankshaft. The camshaft operates cam followers that operate the 
valves though pushrods and valve rocker arms. The valve rocker arms are made from steel, induction 
hardened and mounted in the cylinder heads on steel shafts through low friction bronze/steel bushes. 

2.13.14 Solid lifters 

¶ 2200 and 3300 engines earlier than serial number [22A-2068] or [33A-961] utilise solid lifters driven by 
a 330° camshaft. 

2.13.15 Hydraulic lifters  

¶ 2200 and 3300 engines from serial number [22A-2068] or [33A-961] use hydraulic lifters.   

2.13.16 Roller Followers  

¶ 2200 and 3300 engines from serial number [22A-3596] or [33A-2539] use hydraulic lifters with roller 
bases. 

2.13.17 Lubricating system 

¶ All engines employ a full pressure wet sump lubrication system. A positive-displacement pump driven 
from the front of the camshaft provides oil pressure, and oil is circulated to the oil galleries through a 
spin-on automotive type oil filter.  An adaptor fitted beneath the oil filter feeds oil to the oil cooler. 

¶ The primary lubrication sections of the engine ï crankshaft, big ends etc ï use this full pressure 
lubrication system.  Secondary lubrication sections of the engine such as the cylinder heads and 
gearbox use low pressure lubrication systems while tertiary lubrication sections such as piston/bore 
lubrication uses splash lubrication. 

2.13.18 Cooling system 

¶ Cooling is provided by air pressure that is built up above the cylinder heads in the ram air ducts and 
discharged, with an accompanying pressure drop, down through the cooling fins on the cylinder heads 
and cylinders and out of the lower rear of the engine cowling. 
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2.13.19 Induction system 

¶ All engines are equipped with a BING brand pressure compensating float type carburettor. The inlet 
manifold is mounted in direct contact with the engine oil sump, thus providing a relatively constant 
temperature in the manifold for more uniform vaporisation of fuel.  
Fuel-air mix is distributed from the manifold to the cylinder heads by individual tubes. 

2.13.20 Ignition system 

¶ Dual transistorised ignition is provided by two flywheel mounted rare earth magnets that energise two 
fixed coils mounted adjacent to the flywheel. The resulting high-voltage current is distributed to the 
spark plugs by two gear driven distributors and associated high tension leads. The ignition system has 
fixed timing and is fully redundant, self-generating, and does not depend on battery power for operation. 
Spark is not generated below 275rpm crankshaft speed. 

2.13.21 Electrical charging system 

¶ An integral alternator, using rare earth magnets, provides alternating current for battery charging and 
powering electrical accessories. The alternator is attached to the flywheel and is driven directly by the 
crankshaft. The alternating current goes to a firewall-mounted regulator and thence to the aircraft 
electrical system. 

2.13.22 Starter motor 

¶ The 1.5kw starter motor is mounted to the engine mounting plate at the left rear of the engine with the 
drive gear positioned above and ahead of the flywheel when not engaged. 

2.13.23 Sump 

¶ The engines are equipped with a wet sump lubrication system.  The sump is a cast aluminium item 
fitted to the underside of the engine. 

¶  

2.14 Assessing An Engine 

¶ While not intended as a complete guide, the overhauler must be aware that the following factors will 
affect the service life of an engine.  With familiarity the overhauler will be able to look at an engine on 
receipt, assess it and have an excellent idea of what will need to be done and what has caused any 
issues.  For example: 
1. Overheating causes higher than normal oil consumption. 
2. Hydraulic engines prior to oil fed rockers (hollow pushrods) have higher wear in rocker bushes. 
3. Non adherence to published bulletins will shorten engine life.  It is essential that operators keep up-

to-date with all updated Jabiru Service information. 
4. Operation with defective valves (partially sealing valves) will end with structural failures and 

expensive repairs. 
5. Operation with poor quality or incorrect fuel will cause problems. 
6. Oil/fuel additives are not to be used; some have proven to have highly detrimental effects on 

engines. 
7. Incorrect load (propellers) will shorten engine life. 
8. The installation and matching of the engine and propeller to the aircraft are absolutely essential for 

getting the best out of Jabiru Engines.  Guidance material is available in the Jabiru Engine 
Installation Manuals and Instruction & Maintenance Manuals. 
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3 General overhaul procedures 

3.1 Manual layout 

¶ This manual is intended for use by experienced technicians and while all processes will be explained as 
clearly as possible, some knowledge is assumed.  This manual is not intended to be sufficient reference 
for a person with no other training to safely complete an overhaul. 

¶ The sections of the Manual are arranged in the stages in which work will be performed: the engine is 
stripped, all components are either discarded (mandatory replacement items) or cleaned then inspected 
and assessed for return to service and parts are ordered then the engine is assembled and finally 
tested and run-in. 

¶ This Manual will describe the overhaul procedures by individual Subassembly of the engine, thus 
dividing the manual, for all practical purposes, into a series of individual handbooks dealing with each 
Subassembly in turn. 

¶ The disassembly stage will be described in a slightly different sequence from the Subassemblies used 
in the Inspection and assessment and Assembly stages. 

¶ Many of the photographs throughout this Manual are of a 2200 engine ï the procedures used are 
common across Jabiru 4 and 6 cylinder engines, the only difference being the number of cylinders. 

¶ Since there are various overhaul practices and instructions of a non-specific nature, such as cleaning 
and inspection, which apply equally to all basic engine components, these general instructions will be 
grouped together where possible, to avoid repetition. 

3.2 Directional References 

¶ In all references to orientation such as ñthe front of the engineò it will be assumed that the engine has 
been installed in a tractor configuration and ñfrontò refers to the propeller end of the engine while ñrearò 
refers to the flywheel end of the engine. ñLeft handò and ñright handò refer to the same orientation when 
standing behind the engine facing towards the front of the engine.  

3.3 Top End Overhaul vs Full Overhaul 

¶ While the overall thrust of this Manual is complete overhaul some sections can also be applied to a top 
end overhaul. 

¶ A top end overhaul means overhauling only the ñtop endò of the engine: big ends, cylinders, pistons and 
cylinder heads. If a top end overhaul is being conducted then only those items listed in Section 5.3 
should be removed from the engine during the engine strip procedure.   

¶ Note that greater wear tolerances may be used for a top end overhaul than would be used for a 
complete overhaul as a top end overhaul is only required to achieve a life of 1 cycle, taking the engine 
through to the next complete overhaul, whereas a complete overhaul is intended to return the engine to 
a state where it can be expected to achieve a life of 2 cycles. 

¶ As for disassembly, on assembly only certain sections of this manual are relevant for a top end 
overhaul.  These are detailed in Section 6. 

3.4 Special Classes of Overhaul 

¶ The following section discusses unusual cases, where an engine is presented to the overhauler where 
something other than normal operation has taken place.   

¶ In general the procedures for dealing with these are the same as those for a normal overhaul, however 
the overhauler must be particularly alert and vigilant for unusual features within the engine.  For 
example, during a severe prop strike the engine mount plate is often bent ï sometimes only slightly ï 
and this sort of damage may be missed if the inspection process is in any way lax. 

3.4.1 Bulk Strip 

¶ A Bulk Strip is a special class of procedure where an engine is pulled apart, inspected and then put 
back together again ï generally using all the same components.  It is generally called for when 
something has happened to put the internal condition of the engine into doubt ï such as a propeller 
strike, in-flight failure or improper long term storage. 

¶ In its purest form a bulk strip will not affect the life of the engine ï so an engine which has a bulk strip at 
a time in service of 700 hours will still only have 300 hours left to run after the bulk strip has been 
completed and the engine re-assembled.  However, often the customer will decide to incorporate a 
mini-overhaul or top-end into the bulk strip. 
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¶ The point of the bulk strip is to check several critical items inside the engine to ensure that it is suitable 
to be returned to service.  Depending on what has happened to the engine some parts will mandatorily 
be replaced. 

¶ In addition to the potential damage to the engine which required the bulk strip in the first place it is 
Jabiru policy that the engine must be made up-to-date and airworthy before being re-assembled.  This 
means that items which are listed as a ñMandatory Updateò within this manual must be carried out 
during a bulk strip as they would be during an overhaul.  For example a crankshaft which has no 
flywheel dowels must be updated to accept them or replaced by a new assembly during a bulk strip. 

3.4.1.1 Bulk Strip Checklist 

¶ Personnel carrying out a bulk strip must be qualified to the same degree as those carrying out a full 
overhaul. 

¶ The tools, equipment, sealants and compounds used in the bulk strip are the same as those used for a 
full overhaul ï the person carrying out this work must have all available. 

¶ Measure crankshaft and propeller flange run-out before disassembling the engine to help gauge the 
potential severity of the damage to the engine.  Use the procedure detailed in Section 4.4.1. 

¶ Engine strip and cleaning are the same as detailed in Section 4. 

¶ Check for mandatory updates as detailed in Section 4 and replace / rework parts as necessary. 

¶ Re-measure crankshaft and propeller flange run-out on the bench for best accuracy. 

¶ MPI test the propeller flange, crankshaft and connecting rods. 

¶ Replace all screws used in the propeller flange, flywheel and connecting rod attachments. 

¶ Replace O rings and gaskets as required. 

¶ Replace piston circlips with new parts 

¶ Assembly of the engine is as detailed in Section 7. 

¶ Fill out engine build sheets. 

¶ Carry out engine test runs 

¶ Carry out post-run inspections. 

¶ Complete a report for the customer, detailing what was found in the engine and which parts were 
replaced. 

3.4.2 Propeller strike procedures 

¶ Propeller strike is categorized as being one of 2 types: low power strike and high power strike.  

¶ A low power strike is defined as a propeller strike encountered while the engine is operating at a low 
power setting (eg. while taxiing) with a standard Jabiru softwood propeller.  Damage to the propeller 
must extend no more than 100mm inwards from the blade tips.  If any of these parameters are not met 
the event is considered to be a high power strike. 

¶ High power strikes also include any other type of abrupt engine stoppage at any other engine operating 
condition. 

¶ The flywheel retaining cap screws (6) and propeller flange retaining screws (6) need to be replaced 
after any prop strike. 

3.4.2.1 Low Power Prop Strike Checklist 

¶ The flywheel retaining cap screws (6) and propeller flange retaining screws (6) need to be replaced 
after any prop strike. 

¶ If a low power strike has been encountered then crankshaft runout must be checked as detailed in 
Section 4.4.1 and if necessary the propeller flange and/or the crankshaft may need to be replaced. 

¶ When replacing the flywheel and propeller flange cap screws remember that they are held in place with 
Loctite 620, which is very strong.  They will be very difficult to undo and great care must be taken not to 
break any of them. Lock the crankshaft from turning and then apply heat to the area around the cap 
screws, and then try to crack each cap screw loose using an Allen key and a 3/8ò breaker bar. This step 
may involve heating the end of the crankshaft several times until you can safely undo each cap screw.  
Details on removing these screws are included in Section 4.5.4.  The procedure to be used for replacing 
the screws in the propeller flange is the same. 

¶ Do NOT apply heat directly to the cap screws because this could weaken the screw material, but rather 
apply the heat to the area around the cap screws. This is particularly important because you will need to 
apply considerable turning force to undo each cap screw. 



Engine Overhaul Manual Jabiru Aircraft Pty Ltd  
JEM0001-21 Jabiru 2200 & 3300 Aircraft Engines 

 

This document is controlled while it remains on the Jabiru server.  Once this no longer applies the document becomes uncontrolled. 

ISSUE 19 20 21     Dated: Jul 2020 Issued By: AS Page:  23 of 204 
 

¶ Clean out all threads and then prime the threads and the new cap screws with Loctite 7471 cure 
accelerator and allow to dry. Apply a few drops of Loctite 620 Retainer to each thread and each cap 
screw and tighten in sequence to the recommended torque value from the table of limits.  Section 7.8 
details the assembly of the flywheel and propeller flange to the engine ï these procedures are also to 
be used here. 

3.4.2.2 High Power Strike Repair Checklist 

¶ Jabiru policy for a high power strike is to Bulk Strip in accordance with Section 3.4.1.1: Disassemble, 
clean and inspect the engine updated.  Re-assemble the engine, complete build sheets, test run, carry 
out a post-run inspection and complete a report for the customer. 

¶ In particular, carefully check that the engine mount plate has not been bent, check the propeller flange 
for condition and straightness and inspect the flywheel connection for damage.  Replace the crankshaft 
and MPI inspect the connecting rods.  Check and carry out any mandatory updates. 

3.4.3 Abrupt Engine Stoppage 

¶ An abrupt engine stoppage may be caused by a number of different failures within the engine but 
essentially any hard, harsh stoppage of the engine is considered to fall into this category.  A piston 
failure is a typical example. 

¶ Abrupt engine stoppages are treated the same as high power propeller strike. 

3.5 Sequence of Events  

1. Engine Build Sheet / Checklists ï fill out the necessary documents to record the details of the 
engine.  Prepare the necessary sheets to record the configuration / condition of the engine as it 
is disassembled, cleaned and inspected. 

2. Disassemble ï disassemble the engine to the extent necessary for the proposed work ï i.e. the 
top end only for a top end overhaul or completely for a full overhaul. 

3. Clean, Inspect, Measure And Assess ï clean the engine components, measure wear items 
and assess the engineôs parts for re-use.  Inspect parts as required (i.e. visual or Magnetic NDT 
processes).  Refer to the mandatory replacement list given in Section 5 and if applicable, 
remove and quarantine any superseded components.  Refer also to all the supplementary data 
applicable to the engine ï such as Service Bulletins and Service Letters.  This step is critical for 
the overhauler to assess the overall condition of the engine. 

4. Assemble ï Re-assemble the engine. 
5. Test Run ï A proof run and then running-in is necessary before the overhaul is considered 

complete.  Running-in may be carried out in the air or, preferably, on a specialised ground-run 
stand using special oversized cooling ducts and oil cooler. 

6. Record ï The records of the overhaul must be completed, including lists of parts replaced and 
the records of the run-in (temperatures, pressures etc). 
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3.6 Maintainer Requirements 

¶ The following are recommended as the minimum requirements for someone carrying out routine 
maintenance and inspection on Jabiru Engines. 

3.6.1 Facilities 

¶ An enclosed workspace with a sealed (i.e. not dirt) floor, adequate lighting, provision of compressed air 
and mains electricity. A clean, dust controlled area is required for heavy engine maintenance. 

3.6.2 Training 

¶ Completion of an approved instruction course specific to Jabiru Engines.  Approved courses include 
those offered by Jabiru Aircraft Australia or by local Jabiru Aircraft representatives however completion 
of these courses does not guarantee competence. Jabiru training does not override requirements of the 
local Airworthiness Authority. 

3.6.3 Rating 

¶ Commercial maintainers must hold suitable ratings as required by their local Airworthiness Authority. 

3.6.4 Experience 

¶ A minimum of 1 yearsô experience working on Jabiru Engines under supervision is recommended for 
commercial maintainers before working un-supervised and before undertaking Top End Overhauls, 
Total Overhauls, Bulk Strips and other heavy maintenance. 

3.7 Overhaul Tools & Equipment 

3.7.1 Tool & Gauge Control 

¶ Tool and gauge control is an important part of aviation maintenance systems.  Tools and gauges must 
be accurate enough for the intended use (i.e. you would not use a 12ò steel ruler to measure the 
cylinder bore diameter) and be accurately calibrated ï for example by an approved laboratory.   

¶ Calibrations must be kept up to date.  This means a check calibration every year or more frequently for 
regularly used, critical tooling. 

¶ Even quality equipment will wear over time so items like reams, go / no-go gauges and valve seat 
cutting tools must periodically be checked to ensure they remain within limits. 

3.7.2 Tools: 

Access to the following tools will be required: 

¶ Allen keys: 1/4ò, 5/32ò 3/16ò and 3/16ò ball end in regular 3/8ò drive and ñTò handle  

¶ Circlip pliers (internal) 

¶ Crowsfoot: 2ò in regular 3/8ò drive: 7/16ò, İò 

¶ Hydraulic lifter tool (hydraulic lifter engines only) refer to the drawing in the appendix 

¶ Pliers: long nose, regular square jaw, side cutters 

¶ Ring/open end spanners: 5/16ò, 3/8ò, 7/16ò, 1/2ò, 9/16ò, 10mm, 17mm 

¶ Ratchet 3/8ò drive, breaker bar, 2ò extension bar, 3/8ò, 7/16ò, 1/2ò sockets, 7/16ò tube socket, 18mm 
spark plug socket 

¶ Screwdrivers: flat blade and Phillips head in various sizes 

¶ Feeler gauges: metric and imperial sizes 

¶ Torque wrench: 3/8ò drive, ñnameò brand (Snap-On, Warren & Brown etc), recently calibrated 

3.7.3 Equipment: 

Access to the following equipment will be required: 

¶ Bench vice with padded jaws 

¶ Calipers: must read up to 180mm 

¶ Degreasing/cleaning system with solvent/solution containment/recycling 

¶ Degree wheel 

¶ Dial indicator and magnetic stand, vee blocks 

¶ Hand press 
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¶ Heat gun or small butane/propane torch with a soft pencil flame 

¶ Micrometer and internal measuring tools, must read up to 100mm 

¶ Multimeter or an ohmmeter  

¶ Spring scale: must read up to 2.5kg in 0.1kg increments 

¶ Thread taps: 1/4", 5/16ò, 3/8ò UNF and UNC 

¶ Valve seat cutters: 30°, 45° and 60° 

¶ Valve spring compressor, motorcycle type or a óGô clamp with a machined spring cup 

3.7.4 General: 

¶ Bearing blue, sometimes referred to as Prussian blue 

¶ Brass drifts, punches, rags, soft mallet, hammers 

¶ Greases: molybdenum disulphide, general purpose 

¶ Loctite compounds: 242/243/262 ThreadLocker, 515 Sealant, 620 Retainer, 7471 Cure Accelerator 

¶ Lubricants: engine oil, Nulon L90 

¶ TorqueSeal brand security marking compound 
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3.7.5 Recommended Sealants Compounds & Lubricants 

 
Figure 4 ï Sealants, Compounds & Lubricants #1 

¶ Loctite 7471 Cure Accelerator - Loctite 7471 is used where increased cure speed of Loctite anaerobic 
products is required.  7471 is particularly recommended when prevailing temperature is low (<15 °C).  
Used as a surface prep when very high quality fitting of screws is required. 

¶ Nulon Extreme Pressure Anti-Seize Lubricant (L90) offers extremely high film strength and adhesion to 
protect moving parts against friction, wear and seizure in all types of extreme conditions.  Used to 
lubricate parts during assembly, initial start and running. 

 
Figure 5 ï Sealants, Compounds & Lubricants #2 

¶ Loctite Gasket Maker 515 Flange Sealant is a flexible, gasketing material for use on rigid machined 
flanges with less than 0.015"gap. 

¶ Loctite Gasket Sealant #2 is a black, reliable, paste-like gasket sealant, dressing, and coating. Sets 
more slowly to a pliable film best suited for non-rigid, vibrating assemblies. Used on the induction 
manifold. 

¶ Bearing Blue ï a high colour marking aid which spreads very easily, does not clog or dry out. 
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Figure 6 ï Sealants, Compounds & Lubricants #4 

¶ Loctite C5-A Copper-Based Anti-Seize Lubricant. Prevents corrosion and seizure in high temperature 
environments; up to 1800oF (980oC), most commonly used on spark plugs, exhaust bolts, cylinder head 
bolts.   

¶ Torque Seal F900 anti-tamper compound.  Used to mark screw heads, nuts and washers.  After setting 
becomes brittle so that any movement between these parts is clearly indicated by cracking in the 
Torque Seal.  Used on many fasteners on the engine and aircraft, including engine through-bolt 
fasteners. 

   
Figure 7 ï Sealants, Compounds & Lubricants #4 

¶ Loctite Gasket Maker 515 Flange Sealant is a flexible, gasketing material for use on rigid machined 
flanges with less than 0.015"gap. 

¶ Loctite Gasket Eliminator 518 Flange Sealant forms a flexible, solvent-resistant seal that will not tear or 
decay. Seals to 300 °F and fills gaps to 0.50". It can be used on flexible metal assemblies, including 
aluminum surfaces. 

¶ Rubber grease ï used to initially fill seals and lubricate rubber parts on assembly ï though Nulon L90 is 
preferred and generally more effective. 

¶ High-temp grease ï used to give initial start-up lubrication to many parts of the engine, including the oil 
seals. 

¶ ñCam Honeyò (Molybdenum Disulphide) for cam journals and lobes. 

http://www.google.com.au/imgres?imgurl=http://www.germansupply.com/home/image.php?productid=16351&imgrefurl=http://www.germansupply.com/home/customer/product.php?productid=16351&h=225&w=300&sz=38&tbnid=ZFUfYNrDxMhkPM:&tbnh=131&tbnw=175&zoom=1&usg=__nyP6wh1pPY1hEjcPjJY__nn09Do=&docid=C7GfzP8m4cWLnM&hl=en&sa=X&ei=884qUd_3O4msiAe30oGgBg&ved=0CDsQ9QEwAg&dur=1146
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3.8 Loctite 620 & Other Retaining Compounds 

 
Figure 8 ï Sealants, Compounds & Lubricants #3 

¶ Loctite 620 is designed for the bonding of cylindrical fitting parts.  Typical applications include locating 
pins in radiator assemblies, sleeves into pump housings and bearings in auto transmissions. 
Particularly suitable for applications where temperature resistance up to 200°C is required.  Used as an 
ultra-strong threadlock.  Loctite 620 is specified in several places in Jabiru Engine assembly where a 
reliable bond is essential. When using it, follow the rules below: 

WARNING 
Failure to use Loctite 620 correctly can result in engine failure 

- Check use-by dates.  Loctite 620 (like most other compounds used on the engine for sealing etc) 
has a use-by date.  Generally this is not printed on the bottle but can be found by contacting the 
distributor and telling them the batch number. 

- Work fast.  Loctite 620 can cure very quickly.  All screws must be torqued to final settings as 
quickly as practical.  Anything more than a minute is not recommended, particularly if cure 
accelerator spray (Loctite 7471) is used. 

- Only use as much as required/specified.  Excess compound can make it nearly impossible to 
disassemble the parts later. 

- Surface preparation is critical.  Threads must be cleaned and prepared properly. 
- To Remove.  Can normally be achieved by heating the screw to over 150°C using a pencil-point 

gas burner.  Minimise direct heat applied to the head of the screw as this can weaken the drive 
socket ï direct heat towards the thread as must as possible. 

 

¶ Loctite 263 is designed for the permanent locking and sealing of threaded fasteners.  Typical 
applications include the locking and sealing of large bolts and studs (up to M25 ).  A high strength 
threadlock. 

¶ Loctite 243 is designed for the locking and sealing of threaded fasteners which require normal 
disassembly with standard hand tools. Particularly suitable for applications on less active substrates 
such as stainless steel and plated surfaces, where disassembly with hand tools is required for servicing. 
A medium-strong threadlock.  Typically used for cap screws into castings or Aluminium. 
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3.8.1 Special Tools 

¶ Special tools can simplify the process and are shown in the photos below. 

 
Figure 9 ï Safety Wire / Wire Pliers 

¶ Wire used to secure items (nuts, bolts etc) to prevent rotation in service. 

 

  
Figure 10 ï Valve Compressor / Lifter Bleed Tools 

  
Figure 11 ï Dimensional Details For Lifter Tool 

¶ Used to compress the valve springs, allowing the rocker shaft to be removed and the hydraulic valve 
lifters to be bled. 




























































































































































































































































































































































