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ASD Career & Technology Education Curriculum (6/1/03)
Program Title: KCC Industrial Technology

Course Title: Aviation Maintenance
Technology
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CIP: 47.0607
Grade Level: 11-12

Prerequisite:  Math, 1 year

UAA Tech-Prep/Articulation:  Up to 17 UAA credits possible with grade “B” or better.

Certification:  Leads to FAA Airframe & Powerplant  Mechanic Certificate

Academic Credit:  ½ Math Elective, ½ Science Elective, Total: 1 ½ Elective

Course Description:

This is a four-semester program taught at the University of Alaska Aviation Complex at  Merrill Field governed by a facility joint use agreement.  Aviation Maintenance Technology (AMT) students learn repair and maintenance of aircraft in 4 semester courses: Aircraft Welding, Aircraft Fabric and Finishing, Aircraft Sheet Metal Construction and Repair and Aircraft Turbine and Reciprocating Powerplant Theory.  Each semester covers a different area in a successive progression over 4 semesters.  Additionally, students will learn about aircraft hardware and lock wire as well as basic aerodynamics or how aircraft fly.  Successful completion of this program may also lead to university credit equal to 17 college credits towards an FAA Mechanics Certificate with Airframe and Powerplant ratings.  Students must purchase leather gloves for welding class.

	
	

	Course Objectives/Aircraft Welding
	Student Outcomes

	1. Solder, Braze, Gas and Arc Weld Steel

2. Weld Aluminum and Stainless Steel

3. Soldering steel and copper/brass

4. Fabricate tubular aircraft structures.

5.  Inspection of welds.


	· Know and understand facts, be able to find information and perform basic operations concerning:

1) The cleaning operation to prepare sheet steel for welding.

2) The adjustment of the oxyacetylene torch/apparatus

3) The selection and use of filler rod.

4) The effect of excessive/lack of heat on metal.

5) The selection of the correct size welding torch tip.

6) The precautions regarding welding over previously brazed or soldered joint.

7) The normalizing of a part after welding.

8) The preheating required for welding.

· Know and understand facts, be able to find information and perform basic operations concerning:

1) The use of filler rod when welding aluminum and stainless steel with oxyacetylene.

2) The use of flux when welding aluminum.

3) The purpose and use of shielding gases in arc welding.

· Know basic facts and principles of:

1) The use of silver/lead/lead free solder.

2) The preparation of base metal for soldering.

3) The methods of cleaning material before/after soldering.

· Know, understand and apply facts, be able to demonstrate:

1) The types of tubing splices.

2) The proper welding sequence when welding aircraft fuselage tubes.

3) The characteristics of a welded tubing joint.

4) The protection of the interior of tubular steel that is closed by welding.

5) The methods used to control distortion during welding, and welding repairs.

6) The preparation of tube ends for welding.

· Know, understand and apply facts, be able to demonstrate judgment in determining.

1) The presences of discontinuity/defect in a weld.

2) The difference between a discontinuity and defect as it applies to airworthiness of a weld.

3) The identity of various types of defects.



	Course Objectives/Aircraft Sheet Metal
	Student Outcomes

	1. Hand form, Lay Out and Bend Sheet Metal

2.Inspection and repair of sheet metal structures.

3. Install conventional rivets.
	· Know, understand and apply facts, be able to demonstrate:

1) The making of joggles or offset bends.

2) The bending of sheet metal with a large radius.

3) The determination of the neutral axis of a bend.

4) The definition of bend radius.

5) The determination of the amount of material required to make a bend.

6) The bending of sheet metal to a specified angle.

7) The layout and bending of a sheet metal structural member using minimum bend radius for type and thickness.

8) Bending sheet metal taking into consideration “grain” and cracking during the operation.

9) The determination and drawing of the flat lay out of a part to be formed.

10)  The forming of metal by bumping.

11)  The forming of metal by hydraulic methods.

· Know, understand and apply facts, be able to demonstrate:

1) The selection and use of twist drills.
2)  The selection and use of hand files.

3)  The preparation of dissimilar metals for     assembly.

4) The determination of type and size of rivets for structural repairs.

5) The repair of sheet metal flight control surfaces.

6)The loads acting on a semimonocoque fuselage.

7)  The construction characteristics of a monocoque and semimonocoque structures.

8)  The construction characteristics of cantilever and semicantilever wing structures.

9)  The types of loads carried by wing spars.

10)  The drilling of holes in stainless steel.

11)  The definition of bearing failure as related to a sheet metal structure.

12)  The definition of shear failure.

13)  The repair of a hole in a stressed skin structure.

14) The repair of a damaged skin using single lap sheet splice technique.

15)  The construction of a water tight joint.

16)  The counter sunk hole operation.

17)  The performance of the dimpling process.

18)  The selection of the correct rivet to accomplish a repair using a specific material.

19)  The repair or splice of stringers on the lower surface of a stressed skin metal wing.

20)  The determination of the correct rivet layout and spacing for a specific repair.

21)  The use of proper rivet techniques, along with stop drilling of a crack.

22)  The repair of a slightly over sized hole.

23)  The repair of structural units. Such as spars, engine supports, etc., which are constructed with sheet metal.

24)  The repair of shallow scratches in sheet metal.  

25)  The condition of a stressed skin metal structure that has suffered a critical load.

26)  The use of a reamer.

1) The preparation of sheet metal for installation of flush rivets.

2) The identification and selection of rivets.

3) The determination of the correct rivet length and diameter.

4) The selection and use of the correct rivet set for specified rivet head and style.

5) The selection and use of bucking bars.

6) The proper removal of a rivet.

7) The inspection of an installed rivet.

8) The determination of conditions warranting rivet substitution.

9) The determination of rivet tipping.

10) The determination of correct rivet number in a given installation.

11) The handling and installation of heat treatable rivets.

12) The adjustment and use of a pneumatic rivet gun.

13) The application of type “A” rivets in certified aircraft.

14) The mechanical properties of heat treated rivets.



	Course Objectives/Aircraft Fabric & Finishing
	Student Outcomes

	1.Select and Apply fabric covering materials

2.Inspect, test, and repair aircraft fabric

3.Apply trim, letters, and touch-up paint

5. Identify and select aircraft finishing materials

6. Apply paint and dope

7. Inspect finishes and identify defects
	· Know basic facts and principles of:

1) The factors considering the selection of aircraft fabric.

2) The types of seams commonly used in aircraft fabric coverings.

3) The requirements for making doped and lapped seams.

4) The meaning of the term “warp” and “woof,” or “fill” as used in aircraft textile products.

5) The precautions to observe when installing surface tape on control surfaces.

· Know, understand and apply facts, be able to demonstrate:

1) The determination of current condition of fabric.

2) The application of a doped on patch to fabric.

3) The areas of a fabric covered aircraft most susceptible to corrosion.

4) The procedures used to detect corrosion.

· Know basic facts and principles of:

1) The FAA requirements for registration markings.

2) The relative proportions for identification markings.

3) The use of color and ornamentation when applying registration marks.

· Know and understand facts, be able to find information and perform basic operations concerning:

1) The characteristics of butyrate and acetate dopes.

2) The types of  thinners used with various types of dopes.

3) The characteristics of fabric rejuvenators.

4) The types of priming paints usually used on aircraft.

5) The types of paint usually used to coat the insides of a battery box.

· Know and understand facts, be able to find information and perform basic operations concerning:

1) The purpose of fungicidal dope in aircraft finishing.

2) The application of rejuvenator to repair aged dope finish.

3) The products and methods used to dope proof airframe structures.

4) The preparation of aluminum surfaces for painting.

5) The effects of atmospheric conditions on dope during application.

6) The sanding and rubbing of aircraft finishes.

7) The use, cleaning, and maintenance of spray painting equipment.

8) The purpose of brushing the first coat of dope instead of spraying it.

· Know and understand facts, be able to find information and perform basic operations concerning:

1) The defects caused by moving the spray gun in an arc instead of a strait line.

2) The cause of runs and sags in aircraft finishes.

3) The cause of “salt and pepper” finishes.

4) The cause of paint pealing.  

	Course Objectives/Recip & Turbine Engine Theory
	Student Outcomes

	1.  Identify and explain reciprocating aircraft engine design and operation 

Overhaul Reciprocating Engines

Inspect, check, service, and repair opposed and radial engines and engine installation.

Install, troubleshoot, and remove reciprocating engines

Identify and explain turbine aircraft engine design and operation 

Identify and explain turbine aircraft engine theory of operation


	· Know basic facts and principles of:

    1) The purpose and advantage of propeller reduction gearing.

     2) The characteristics of thrust bearings       used in large radial engines.

3The characteristics of crank shaft bearings in large radial engines.

4) The construction characteristics of the crankshaft and rod assemblies for two row radial engines.

5) The loads acting on the power case and nose case of a large radial engine during operation.

6) The methods of classifying reciprocating engines.

7) The factors which affect the volumetric efficiency of a reciprocating engine. 

8) Determine the firing order of various types of engines.

· Know and understand facts, be able to find information and perform basic operations concerning:

1) The purpose and operating principles of dynamic dampers used in aircraft engines.

2) The characteristics of various crankshaft designs.

3) The basic operating principles of four stroke cycle engines.

4) The characteristics of various piston pin and knuckle pin retention devices.

5) The process used to harden cylinder bores.

6) The purpose and applicability of choke type and taper ground cylinders.

7) The wear characteristics of cylinder walls.

8) The purpose of valve overlap in some engines.

9) The effects of various poppet - type valve face angles.

10)  The characteristics of various types of valve operating mechanisms.

11) The operating characteristics of zero-lash hydraulic valve lifters.

12) The timing of engine valves during assembly.

13) The installation of valve guides.

14) The grinding and resurface of valves and valve seats.

15) The purpose of employing relatively large cylinder clearances in aircraft engines.

16) The indication of failed or failing bearings in an aircraft engine.

17) The result of operating an engine at high power settings before engine oil is at operating temperature.

18) The inspection of piston rings for proper end size and clearance.

19) The inspection of valves for stretch.

20) The repair of a scored aluminum piston.

21) The inspection of crankshaft “runout.”

22) The preparation for disassembly before overhaul.

23) The inspection of inside diameter, taper, and out-of-round in a cylinder bore.

24) The construction characteristics of air cooled engine cylinders.

25) The construction characteristics and operating principles of poppet-type engine valves.

26) The construction characteristics of aircraft engine pistons.

27) The types and arrangement of piston rings used in aircraft engines.

28) The purpose of using more than one spring on aircraft engine valves.

29) The operating principles and construction characteristics of spur and pinion type and planetary type propeller reduction gearing.

30) The principles of construction and operating accessory gear drive trains on reciprocating engines.

31) The inspection of cast and forged engine crank case assemblies.

32) The removal and installation of studs in engine crank case and accessory sections.

· Know, understand and apply facts, be able to demonstrate:

1) The adjustment of valve clearances, and determine the speed and direction of rotation of the cam ring in radial engines.

2)  The effect of improper valve clearance on engine operation.

3) The relation between operating and cold engine valve clearance.

4) The performance of cylinder compression tests.

5) The performance of an ignition system operation check.

6) The inspection of cable operated control systems.

7) The adjustment of engine idle speed and fuel mixture.

8) The detection and cause of a “cold cylinder.”

9) The purpose of establishing critical ranges for certain engine propeller combinations.

10) The operating indications of a warn or week engine.

11) The effect of a leaking oil dilution valve on engine operation.

12) The indications of a properly functioning engine lubrication system.

13)  The probable cause of oil being thrown out of the breather on a wet sump engine.

14) The determination of cause for metallic particles found on the oil screen during engine inspection.

15) The effects of an unbalanced propeller during engine operation.

16) The power settings most desirable for protracted engine operation.

17) The dilution of oil for cold weather operations.

18) The purpose and operating principles of dynamic suspension systems.

19) The installation and timing of a magneto.

· Know, understand and apply facts, be able to demonstrate:

1) The effect of throttle position on fuel air mixture in cylinders during engine start.

2) The pre-oiling of an engine prior to first start after overhaul.

3) The installation of air baffles.

4) The methods of lifting and hoisting engines during installation.

5) The effect of increased manifold pressure on master rod bearing load, and the effect of air density on engine power output.

· Know basic facts and principles of:

1) Historical prospective and development

2) The basic Whittle design

3) Sequential improvements since 1934

4) The methods of classifying turbine engines, turbo shaft, turbo prop, turbo fan, and turbo jet

5) Current manufactures and model applications

6) Turbo fan bypass ratios

· Know and understand facts, be able to find information and explain basic construction details of:

1) Inlet ducts

2) Compressors, axial flow & centrifugal flow

3) Fan, forward  & aft

4) Diffusers

5) Combustion assemblies, can, can annular, annular, & reverse flow

6) Turbines

7) Exhaust assemblies

8) Thrust augmentation, after burner & water injection

9) Thrust reversers

10) Lubrication system and components, to include:

a. Storage tank

b. Pressure pumps

c. Scavenge pumps

d. Filters

e. Oil coolers

f. Relief valves

g. Breather and pressurizing components

h. Pressure & temperature components

i. Oil jet nozzles

11) Engine fuel system components

a. Boost pumps

b. Emergency fuel shut-off valve

c. Engine driven fuel pump

d. Fuel control

e. Fuel heater/deicer

f. Fuel-oil cooler

g. Pressurizing and dump valve

h. Fuel nozzles

12) Starting system and components

a. Electric motor

b. Electric starter-generators

c. Pneumatic

d. Cartridge/solid propellant

e. Fuel-air combustion

f. Gas turbine /jet fuel starter

g. Hydraulic motor starter

13) Ignition system and components

a. High voltage capacitor system

b. Low voltage capacitor system

c. Jet engine igniters

14) Thrust reverser system and components

a. Post exit/target

b. Preexit/cascade blocker

15) Air inlet anti-icing systems

a. Anti-icing valve and controls

b. Anti-icing ducting & porting

16) Fire/overheat detection and extinguishing systems

a. Fire/over heat detection

b. Fire extinguishing methods

· Know and understand facts, be able to find information, and demonstrate knowledge of:

1) Newtons laws

2) Thermodynamics of turbine engines

3) Gross thrust

4) Net thrust

5) Thrust to horse power conversion

6) Specific fuel consumption (SFC)

7) Factors affecting thrust output  



	Course Objectives/Aircraft Materials and Processes I (Aircraft Hardware)

Identify and use appropriately on assigned aircraft projects

Identify and use appropriately, manufacture/assemble as necessary

Perform cleaning operations as assigned


	· Know and understand facts, be able to find information and explain basic construction details of:

1) Material Identification

a. Metallic

a.1.  Ferrous

a.2.  Nonferrous

b. Alloys/Standards

b.1.  Army/Navy (AN)

b.2.  Military    Specification (Mil)

b.3.  Society of Automotive Engineers (SAE)

b.4.  American Society of Tests & Materials  (ASTM)

b.5.  Manufacture (Boeing, Cessna, etc)

c. Process

c.1. Forging

c.2.  Extruding

c.3.  Casting

c.4.  Heat treating

c.5.  Cold Working

c.6.  Stamping

c.7.  Machining

d. Plastics (ID & Handling)

d.1. Thermo plastics

d.2.  Thermosetting plastics

e. Composite (including fiberglass)

e.1.  Identification

e.2.  Handling

· Know, understand and apply facts, be able to demonstrate

2)  Hardware

a.  AN

b.  National Aerospace Standard (NAS)

c.  MS

d.  Close tolerance

e.  Manufacture & special Hdwr

f. Selection of Fasteners

f.1.  General rules

f.2.  Manufacture instructions

g. Installation

g.1.  Head direction

g.2.  Torque

g.3.  Safety methods

h. Cable systems

h.1.  Construction

h.2.  Fabrication

h.3.  Inspection

h.4.  Repair

h.5.  Installation

h.6.  Safetying

· Know, understand and apply facts, be able to demonstrate

    3)Fluid Lines Rigid

                 a.  Materials: Al, CRESS, Cu (copper), etc.

c. Construction: size, wall thickness, flow capacity, pressure

d. Identification, selection, inspection

e. Operations:

e.1.  Cutting

e.2.  Bending

e.3.  Flaring

e.4.  Welding

e.5.  Repairs of dents/scratches

f. Fittings

g. Installation, bend radius/support

4)Fluid Lines, flexible

a.Purpose, characteristics

b.Construction size:  low, med. high pressure, inner sleeves, layers, braided covering , ID, OD, working, proof, & burst pressure

c.Materials, rubber (synthetic, natural), Teflon

d.Identification , selection and inspection

e.Operations:

     e.1. Cutting

      e.2. Sleeving

      e.3. Installing fittings

      e.4.  Inspecting/testing

f.Installation of hose, bend radius, supporting & flexing

5)Fitting for fluid connections

a.Purpose, characteristics – seal removable, reliable

b.Construction: Pipe thread, screw thread, flare, flareless

c.Material: Al, Cu, bronze, steel

d.Sealing methods:  pipe thread, O-ring, universal, flare, flareless, & crush washer

e.Identification, selection, & inspection

f.Installation of fittings – in components, positioning & torque

· Know, understand and apply facts, be able to demonstrate

6) Cleaning of aircraft & components

a.Material type: Metallic

a.1. Ferrous

a.2.  Aluminum

 a.3.  Magnesium

a.4.  Plated (zinc, cadmium, chrome)

a.5.  Exotics (titanium, monel, inconel)

b.Material type: Non-Metallic

b.1. Plastics

b.2.  Bonded structures

b.3.  Rubber

b.4.  Fabrics

· Know and understand facts, be able to find information and explain basic operation details of:

7)Corrosion Control Theory & Overview

a.Theory of corrosion

b.Effects of corrosion

c.Inspection of corrosion

d.Removal of corrosion: mechanical/chemical

e.Dimensional check after corrosion removal

f.Protection against corrosion

8a)Corrosion Control Processes

a.Material Identification and process selection: Metallic

a.1. Aluminum

a.2.  Magnesium

a.3.  Ferrous

a.4.  Plated parts

a.5. Exotics/Other

b.Nonmetallic

b.1.  Plastics

b.2.  Bonded structures

b.3.  Rubber

b.4.  Fabrics

8b)Corrosion removal methods

a.Chemical

a.1.Caustic

a.2.Acidic

a.3.Soaps/detergents

a.4. Solvents

a.5.  Petroleum

a.6.  Other (MEK, Stoddard 325, etc.)

b.Mechanical

b.1. Blasting compounds

b.2.  Abrasives (sanding)

b.3. Maching

8c)Corrosion Protection Methods

a.Exclusion

a.1.  Paint

a.2.  Plating

a.3.  Cladding

a.4.  Oxide finishes

a.5.  Other methods  (oil,grease,etc.)

b.Sacrificial

b.1.  Cadmium

b.2.  Zinc

9)Special Corrosion Problems

a.Mercury spills

b.Agricultural aircraft

c.Transporting live animals (including humans)

d.Maritime environment
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