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CHAPTER 28-00
FUEL

1. General

The fuel system of the DA 20 KATANA consists of an aluminum fuel tank with a capacity of 20.1
US gal (76 liters) a fuel shut off valve, an electrical and a mechanical fuel pump, the carburetors,
ball valve, a check valve (912 A3 equipped aircraft only) and the fuel lines. A sensor is used to
monitor the fuel pressure.

A direct reading fuel level dipstick (pipette, ref. P/N 20-1200-02-00) is available for verifying fuel
guantity prior to flight.

2. Description

A. Fuel System Description (S/N 10002 through S/N 10092) (Refer to Fig 1)
The fuel tank is located behind the seats and is vented to the atmosphere.

A fuel line runs from the fuel tank, through a ball valve, to the electrical fuel pump, located
under the tank, and further to the fuel shut off valve which is located in the center console.
The fuel shut off valve has two positions, OPEN and CLOSED. The fuel line continues to the
firewall breach from where it runs to the mechanical fuel pump which is mounted on the
engine. From the pump output port the fuel line continues to a cross shaped fitting on the
firewall. The pressure sensor is attached to this fitting. From here the fuel is finally directed to
the carburetors.

A return line runs from the cross shaped fitting through a check valve to the fuel tank. If vapor
bubbles occur, they will be removed via the return line.

B. Fuel System Description (S/N 10093 and subsequent) (Refer to Fig 2)
The fuel tank is located behind the seats and is vented to the atmosphere.

A fuel line runs from the fuel tank, through a ball valve, to the electrical fuel pump, located
under the tank, and further to the fuel shut off valve which is located in the center console.
The fuel shut off valve has two positions, OPEN and CLOSED. The fuel line continues to the
firewall breach from where it runs to the mechanical fuel pump which is mounted on the
engine. From the pump outlet, fuel is pumped to the fuel distribution manifold which is
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mounted on the intake manifold equalizing tube. This fuel distribution manifold distributes fuel
to both carburetors and allows return of excess fuel and possible vapor bubbles to the tank
via the fuel return line. The fuel return line banjo bolt incorporates a resistor orifice to
maintain the required carburetor fuel inlet pressure. The fuel distribution manifold also
incorporates the low fuel pressure switch which activates the instrument panel mounted low
fuel pressure annunciator.

Page 2 28 OO OO Doc # DA201-Al
21 Nov 08 - = Rev 12



DA20-A1 AMM @Diamond Fuel

Mechanical
Fuel Pump Carburetors

Fuel Pressure ) .
Indicator Cap and Filler Neck Air Vent

Fuel Quantity @

Check Valve

Fuel Shut
Off Valve

Electric Ball Valve Tank Drain Tube

Fuel Pump

Fuel Pump Filter
(Built In)

I o firewall
Return Fitting

=

|
@*[@]*@D I 0 LH Carb
\

E[:D — HEE From Mechanical
Fuel Pump

To RH Carb

Figure 1 - Fuel System (S/N 10002 through 10092)
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Figure 2 - Fuel System (S/N 10093 and subsequent and aircraft serial number
10002 to 10092 with service bulletin DA20-73-01 or DA20-73-03 incorporated)
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3. Fuel Shut Off Valve And Check Valve Inspection

This inspection is used to verify the proper operation of both the fuel shut off valve and the check
valve (located in the fuel return line).

Turn fuel shut off valve to CLOSED position.
Ensure throttle lever is fully in Idle position.

Turn master switch ON, fuel pressure warning light should be illuminated. If not illuminated,
crank engine until fuel pressure warning light illuminates.

CAUTION: SWITCH ENGINE OFF IMMEDIATELY, AFTER FUEL WARNING LIGHT
ILLUMINATES.

DO NOT ALLOW ENGINE TO RUN DRY OF FUEL DURING THIS
PROCEDURE.

To check that the fuel shut off valve is operating properly, switch electric fuel pump ON, fuel
pressure warning light should remain illuminated.

Turn fuel shut off valve to OPEN position, fuel pressure warning light should turn OFF.

Visually verify, through the filler neck, that fuel is flowing through the return line into the fuel
tank.

To ensure check valve is operating properly, switch electric fuel pump OFF, fuel pressure
warning light should not illuminate for at least one minute, visually verify no fuel is returning
to the fuel tank.

(Note: This step applies only to aircraft equipped with Rotax 912 A3 engines, i.e.: up to and
including S/N 10092 but not those aircraft with service bulletin DA20-73-01 or DA20-73-03).
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CHAPTER 28-10
STORAGE (TANK)

1. General

Fuel in the DA20 KATANA is supplied from a fuselage mounted tank. The welded aluminum fuel
tank is located between the spar bridge and the B-bulkhead beneath the baggage compartment.

The fuel filler cap is located on the left hand side behind the canopy and is connected to the fuel
tank via a Military Specification hose. The vent line runs from the filler cap through the fuselage
floor to the exterior of the airplane.

A drain valve, installed at the lowest point of the fuel tank, allows draining of condensed water,
and can be activated using a fuel sampler cup.

2. System Description

Fuel is taken from the tank through a hollow screw with integrated fuel screen located in the
bottom of the tank. When all the fuel is used, approximately 1 to 2 liters (approximately 1 to 2 US
guarts) of fuel remain in the tank.

Located next to the fuel feed line is the connection port for the drain line which is connected to the
outside via a hose and a spacer tube. Through this line the fuel tank can be drained completely.
The fuel tank is located in the fuselage and placed between the spar bridge and the B-bulkhead
which are covered with rubber pads for protection. These ensure a proper fit and prevent the tank
from sliding. In addition, a steel clamping band is used to secure the tank to the B-bulkhead.

3. Troubleshooting

The following table lists defects which could appear on the fuel tank and corrective measures.

Complaint Possible Cause Remedy

Smell of fuel in airplane e Loose fuel line connectors e Tighten connectors

e Cracksin fuel tank welding | e Weld or replace tank

seams
Leaky tank filler cap o Defective filler cap seal e Replace seal
Leaky tank connections e Defective seals e Replace seals
e Defective thread e Replace tank
Contaminated Fuel e Contamination in fuel tank. e Clean fuel tank
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4. Removal and Installation of Fuel Tank

WARNING: EXTINGUISH ANY SOURCE OF HEAT OR OPEN FLAME, BEFORE
WORKING ON FUEL SYSTEM.

A. Removal
(a) Drain tank completely using the drain valve; disconnect fuel feed line.
(b) Remove baggage compartment floor.

(c) Disconnect rubber hose by loosening both hose clamps and pulling hose from
connection sleeve.

(d) Remove the steel band holding the tank.
(e) Disconnect all electric wires.
() Remove tank.
B. Installation
(a) For installation reverse the sequence.

5. Leakage Test

If leakage is suspected, or if a repair has included such tasks as welding on the tank, the tank
should be filled with non-flammable fluid (e.g. water), all openings should be closed, and the tank
should be checked for leaks. Welding seams can be checked for leakage using a soap solution.

WARNING: THE LEAK TEST MUST BE PERFORMED WITH THE TANK REMOVED
FROM THE AIRPLANE.

6. Repair

Repair of fuel tank must be performed in accordance with local Airworthiness Regulations.
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CHAPTER 28-20
DISTRIBUTION

1. General
Refer to Figure 1 and 2 as applicable.

The fuel distribution system consists of an electrical and a mechanical fuel pump, fuel filters, the
fuel shut off valve, and a fuel pump switch. The fuel lines are made out of shielded Teflon hoses

with screw type connectors.

The fuel is drawn through a screen filter (located in the fuel tank) and a ball valve by the electrical
fuel pump (with integrated filter). From there the fuel flows to the fuel shut off valve which allows
the fuel flow to the engine compartment to be shut off in an emergency situation. From the fuel
shut off valve the fuel line is directed through the firewall to the mechanical fuel pump which also
has an integrated fuel filter. The output port of the mechanical fuel pump is connected to the fuel
distribution manifold which is mounted to the firewall (S/N 10002 through 10092) or to the intake
manifold equalizing tube (S/N 10093 and subsequent). The required carburetor fuel inlet pressure
is maintained by a check valve (S/N 10002 through 10092) or a resistor orifice (S/N 10093 and
subsequent). Two of the four ports of the fuel distribution manifold are used to supply fuel to the
carburetors, one is for the mechanical fuel pump, and one is connected to the return line running
back to the tank.

2. System Description

Refer to Figure 1.
A. Fuel Shut Off Valve

The fuel shut off valve is operated with the red lever located on the LH side of the center
console. The fuel shut off valve consists of a ball which has an opening, and a Viton-seal.
The valve either permits or prevents fuel flow, depending on the position of the operating

lever.

B. Electrical Fuel Pump

The electrical pump is used as auxiliary or emergency pump which should be switched on for

start, takeoff, and or landing as well as in certain emergency situations.

The pump function is based on the vibrating motion of a diaphragm in a cylinder. This motion

is controlled by an electromagnet. With the pump piston being pushed upward by the force of
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the piston spring it creates suction as well as pressure. At this point the valve in the piston is
closed and the inlet valve in the valve cage is open, which results in the fuel located above
the piston valve being lifted and via the check valve pumped to the mechanical fuel pump. An

additional removable fuel filter is installed within the pump.

C. Mechanical Fuel Pump

The mechanical fuel pump is a diaphragm type pump driven directly by the engine. With the
engine running, the pump sucks fuel via the electric fuel pump to deliver it to the carburetors

with a pressure of approximately 0.15 to 0.4 bar (2.2 to 5.8 psi).

The pump is driven by a cam via a push rod. The motion of the push rod is transferred
against the pressure of a spring to the diaphragm, which creates suction as well as pressure.
The two valves located in the upper part of the pump are opened or closed depending on the

working cycle of the diaphragm.

During the suction period the output valve is closed. With increasing pressure in the upper
part of the pump created through the motion of the diaphragm the input valve will be closed

and the output valve opened.

3. Troubleshooting

The following table lists defects which could appear in the fuel supply system and corrective

measures.
Complaint Possible Cause Remedy
Smell of fuel in e Loose fuel line connections o Tighten fuel line
airplane connections
e Leaky fuel lines e Check fuel lines
Insufficient fuel ) ,
e Clogged filter e Clean filter
pressure
e Defective mechanical fuel e Replace fuel pump
pump
e Defective fuel pressure o Replace fuel pressure
sensor sensor
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4. Removal and Installation

A. Fuel Shut-Off Valve
(1) Removal
Prior to removal, the fuel tank must be drained.
(@) Remove hand hole cover on the right side of the center console.
(b) Disconnect both hose lines.
(c) Remove operating lever.
(d) Remove mounting screws.
(e) Remove fuel shut off valve from airplane.
(2) Installation
(a) For installation reverse the sequence.
B. Electrical Fuel Pump
(1) Removal
Prior to removal the fuel tank must be drained.
(@) Close fuel shut off valve.
(b) Disconnect fuel lines (see below).
(c) Loosen mounting screws.
(2) Installation
(a) For installation reverse the sequence.
C. Maintenance of the Filter Element
Refer to Figure 4.
(@) Remove locking wire (6 and 7).
(b) Slide back locking ring (1).

(c) Remove hose connector (2).

revie 28-20-00
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(d)
(e)
(®
(9)
(h)
(i)
()
(k)

Remove lower cap (3).

Remove filter element (4) and clean by washing .

Check disk magnet (5) for metal particles.
Reassemble filter and cap (3 and 4).
Install hose connector (2).

Slide on locking ring (1).

Secure cap using locking wire (6).

Secure locking ring against movement by wrapping locking wire around three times.

Figure 4 — Electrical Fuel Pump

D. Mechanical Fuel Pump

(1) Removal and Installation
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CHAPTER 28-40
INDICATING

1. General

A submerged tube sensor is installed in the top side of the fuel tank from which the fuel level is
electrically sensed. This signal is sent to the fuel quantity indicator. The airplane is also equipped
with a fuel pressure sensor which illuminates a warning light, located in the instrument panel,
when the fuel pressure is low.

2. System Description

A. Fuel Quantity Indicating System

The float located in the submerged tube is connected to a resistance wire. The changing fuel
level changes the resistance, which is indicated by the fuel quantity indicator. The indicator is
calibrated to the highest and lowest position of the float.

B. Fuel Pressure Sensor
Refer to Figure 5.

The fuel pressure is measured using the pressure sensor mounted to the fuel distribution
manifold. The sensor is connected to the output port of the mechanical fuel pump. For
operation the sensor requires a supply of 12 Volts. The sensor is activated as soon as the
fuel pressure drops below 0.15 bar (2.2 psi).

3. Troubleshooting

The following table lists defects which could appear in the fuel indicating system and corrective
measures.

Complaint Possible Cause Remedy

Insufficient fuel pressure e Defective pressure sensor e Check pressure sensor

e Voltage supplied to e Check electrical supply
pressure too low
Fuel quantity indication e Defective fuel quantity e Replace fuel quantity
incorrect sensor sensor
e Defective fuel quantity ¢ Replace fuel quantity
indicator indicator
e Fuel quantity indicating e  Adjust fuel quantity
system adjusted incorrectly indicating system
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4. Removal and Installation

A. Fuel Pressure Sensor
The fuel pressure sensor and fuel distribution manifold are supplied as one unit.
B. Fuel Quantity Sensor
Refer to Figure 6.
(1) Removal
(&) Remove baggage compartment floor.
(b) Disconnect electrical connectors.
(c) Remove mounting screws around sensor.
(d) Remove sensor from tank
(2) Installation
(@) For installation reverse the sequence.

NOTE: Prior to the installation of a new sensor, the tape and the pin on the
bottom part must be removed (transportation protection). The sensor
can only be installed in one position, as the mounting holes are not
centered. Apply liquid seal to screws before installing.

Mounting Screws

Electrical Connection

Fuel Quantity Sensor

Figure 6 — Fuel Quantity Sensor
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5. Calibration

After replacement of the fuel quantity sensor or indicator, or as required by the checklist in Sub-
Chapter 05-20 the gauge has to be checked for accurate indication.

The fuel quantity indicator is calibrated as folluws:
(@) Drain tank completely,
(b) Level aircraft,
(c) Partially fill tank with 2 liters of fuel,

(d) The indicator should indicate zero fuel (right side of needle should be in line with left
edge of zero mark). Adjust if necessary.

(e) Fill tank to bottom of filler tube,
(H Verify that indicator reads full.
B. Fuel Quantity indicator Adjustment

For calibration of the fuel quantity indicator, the potentiometer can be adjusted which can
reached through a hole in the fuel quantity indicator housing. By adjusting the potentiometer,
the indication on the front of the instrument is altered. Refer to Figure 7.

Fuel Gauge

Figure 7 — Fuel Gauge Potentiometer
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CHAPTER 31
INDICATING/RECORDING SYSTEMS
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CHAPTER 31-00
INDICATING/RECORDING SYSTEMS

1. General

Figure 1 illustrates the location of each instrument in the Cockpit on aircraft serial numbers 10002 to
10020. Figure 2 illustrates the location of each instrument on panels installed in aircraft serial number
10021 and subsequent and aircraft with service bulletin DA20-33-01 incorporated. System and
functional description of each instrument as well as the removal and installation procedures can be
found in the corresponding chapters.

Minimum Equipment.

Refer to the aircraft Flight Manual (Section 2.13) for the minimum equipment required to operate the
aircraft.
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2.

CHAPTER 31-10
INSTRUMENT PANEL

General

The instrument panel is divided into five (5) sections: the LH, RH and center section, the instrument
panel cover, and the panel on the center console.

Description
Refer to Figure 1.

The LH section of the instrument panel holds the flight and navigational instruments, stall warning
horn, master switch and ignition switch.

The engine instruments and the circuit breakers are located in the RH section of the instrument
panel.

The center section holds the avionics equipment, flap control unit, and trim position indicator.

On the center quadrant, below the instrument panel there is a panel accommodating the control
knobs for the operation of parking brake, choke, carburetor heat, and cabin heating.

The throttle quadrant consists of a throttle lever, propeller pitch control lever, and trim switch. The
knob on the RH side of the center console is connected to a friction brake which allows adjustment of
the force required to move these levers.

Effective: Serial # 10002 through 10020 without compliance to Service Bulletin DA20-33-01 (Formerly
SB95-01)
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24 25 26

ITEM Description ITEM Description ITEM Description ITEM Description
# # # #

1. Qutside Air Temp. Ind. 12. Microphone Jack 23. Compass Card 34. Qil Temp Ind.

2. Not Used 13. Air Vent 24. Trim Indicator 35. Oil Pressure Ind.

3. Air Speed Indicator 14. Fuel Pump Switch 25. Annunciator Lights 36. Voltmeter

4. Artificial Horizon Ind. 15. Strobe Light Switch 26. Hobbs Meter 37. Cylinder Head

5. Altimeter 16. Landing Light Switch 27. Not Used Temp. Ind.

6. CDI 17. Taxi Light Switch 28. Radio 38. Ammeter

7. Stall Warning Horn 18. Nav. Lights Switch 29. Transponder 39. Fuel Indicator

8. Turn and Bank Ind. 19. Avionics Master 30. Not Used 40. Circuit Breakers

9. Directional Gyro 20. Master Switch 31. Intercom 41. Compass

10. Vertical Speed Ind. 21. Ignition Switch 32. Tachometer 42. Canopy Locking

11. Not Used 22. Flap Control 33. Manifold Pressure Warning Light

Figure 1 - Instrument Panel
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Effective only for S/N 10021 and subsequent and for S/N 10002 through S/N 10020 if Service Bulletin
DA20-33-01 (Formerly SB95-01) has been incorporated.

25 42

55

55

Item Description Item Description Description Item Description
1. | Outside Air Temp. Ind. 16. | Landing Light Switch 31. | Intercom 44. | I-Panel Light Switch
2. | Not Used 17. | Taxi Light Switch 32. | Manifold Pressure 45. | Map Light Switch
3. | Air Speed Indicator 18. | Nav. Lights Switch 33. | Tachometer 46. | Trim Ind. Dimmer
4. | Artificial Horizon Ind. 19. | Avionics Master 34. | Oil Pressure Ind. 47. | Carb Heat Knob
5. | Altimeter 20. | Master Switch 35. | Oil Temp. Ind. 48. | Choke Knob
6. | CDI 21. | Ignition Switch 36. | Voltmeter 49. | Cabin Heat Knob
7. | Stall Warning Horn 22. | Flap Control 37. | Cylinder Head Temp. 50. | Parking Brake Knob
8. | Turn and Bank Ind. 23. | Compass Card Indicator 51. | Power Lever
9. | Directional Gyro 24. | Trim Indicator 38. | Ammeter 52. | Propeller RPM Lever
10. | Vertical Speed Ind. 25. | Annunciator Lights 39. | Fuel Indicator 53. | Lever Tension Knob
11. | Not Used 26. | Hobbs Meter 40. | Circuit Breakers 54. [ Trim Switch
12. | Microphone Jack 27. | Not Used 41. | Compass 55. | Microphone Switch
13. | Air Vent 28. | Radio 42. | Canopy Locking 56. | Fuel Shut-Off Valve
14. | Fuel Pump Switch 29. | Transponder Warning Light
15. | Strobe Light Switch 30. | Not Used 43. | I-Panel Rheostat
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3. Removal and Installation

The DA 20 KATANA was designed with accessibility of the equipment in mind. Consequently, the
instruments are easy to reach after removal of the instrument panel cover.

A. Removal
(@) Remove engine cowlings.
(b) Disconnect instrument wiring at terminal strip.
(c) Remove instrument panel cover.
(d) Carefully pull instrument wiring through firewall.
(e) Disconnect wiring harnesses.
() Remove 4 nuts securing instrument panel to fuselage.
(g) Remove instrument panel, in an upward direction.
B. Installation

(a) For installation reverse the sequence.
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CHAPTER 51-00
STANDARD PRACTICES AND STRUCTURES

1. General

The DA 20 KATANA is a low wing airplane in full composite construction. The fuselage consists of
a self supporting glass fiber skin in semi-monocoque construction with bulkheads and stiffeners.

The single engine cantilever type monoplane is equipped with a T-tail. The DA 20 KATANA has a
fixed tricycle landing gear with trailing nose wheel.

The trapezoidal cantilever wing has an I-spar with caps made of carbon fiber rovings. The wing
skin is of sandwich construction. Each wing is attached to the fuselage with three bolts.

The DA 20 KATANA is equipped with FRP ailerons and wing flaps.

The rudder fin is integrated into the fuselage and consists of a stiffener near the rudder hinge line
and a full laminate skin. The horizontal stabilizer, elevator, ailerons, and rudder are constructed
similar to the wings.

The acrylic canopy has a frame made from glass fiber laminate and rovings.

The entire airframe is covered with acrylic filler and finished with an acrylic paint to protect it
against moisture and ultraviolet rays.

2. ldentification of Primary Structure

The primary structure of the DA 20 KATANA consists of the following members:

Wing

spar
ribs

web at hinge line

skin

wing-fuselage connection
ailerons

wing flaps

Fuselage

skin

bulkheads & stiffeners
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rudder fin

rudder

Horizontal Stabilizer

horizontal stabilizer

elevator

Inspection Techniques

There are different methods of inspecting a damaged composite area. The following gives the

procedures for inspecting a damaged Fiber Reinforced Plastic (FRP) area.

A.

Page 2

Examine Visually

Look carefully at the outer surface of an area or component. If the paint has cracks or
bubbles, then the composite may be damaged. Surface damage, e.g. dents or scratches
may be detected by visual inspection. Look especially in the areas where stones can hit the
airplane below the fuselage and wings. By visual inspection, you can see where fiber
breakage or matrix cracking has happened. Damage to the core may also be visible.

A bright light can be used to visually examine the inside of a component. Glass Fiber
Reinforced Plastic (GFRP) must be green or brown. If the GFRP has white areas, then it
may be damaged. Look especially at areas where components bond to the GFRP.

Carbon Fiber Reinforced Plastic (CFRP) must be black or black/brown. If the CFRP has
white areas, then it may be damaged. Look especially at areas where components bond to
the CFRP.

Light Test

A light test can be used to find delamination on components which do not have rigid foam
inside.

CAUTION: DO NOT LET THE COMPOSITE GET HOT. HEAT CAN CAUSE
DAMAGE TO THE COMPOSITE.

Point a bright light at the surface of the composite and look at the other side of the surface.
Damage shows as a dark area. You can point the light from the inside or from the outside of
a component.

NOTE: You can use the light test on thick GFRP, but it is difficult to use the light test
on CFRP.
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Coin Tap Test

Damage to the laminate can be detected by tapping a coin on the laminate. The sound of
tapping will change its frequency as you move over the damaged area in relation to the
sound of other areas of corresponding thickness. By performing a tap test, you can detect
disbonds (the separation of one component which is bonded to another component) and
delaminations (the separation of individual layers of the glass cloth).

Pay special attention to the area surrounding the damage, because there could be secondary
damage, which can remain undetected.
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CHAPTER 51-10
REPAIR OF COMPOSITE PARTS

1. Approved Material, Suppiers

A. Resin and Hardener

Supplier : Scheufler, D-70327 Stuttgart
Resin : L 160 (100 parts by weight)
Hardener : H163 (28 parts by weight)

B. Glass Fiber Cloth

Suppliers . Interglas Textil GmbH
Interglas Technologies AG
BenzstraBe 14. D-89155 Erbach

Germany
Cloth Mass per Area Interglas
grams/m?2 No.
Double twill 2/2 161 92110
Double twill 2/2 276 92125
Double twill 2/2 390 92140
Warp reinforced 220 92145
Warp reinforced 433 92146

All cloth is made from alkali free E-glass with Volan-A-Finish or Finish | 550, and complies with LN
9169.

C. Carbon Fiber Cloth

Supplier . Interglas Textil GmbH
Interglas Technologies AG
BenzstraBe 14. D-89155 Erbach
Germany
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Cloth Mass per Area Interglas
grams/m?2 No.
Double twill 2/2 200 Interglas 98141
Cramer 452 T
Product Part Number/Description | Manufacturer Supplier
PVC Rigid Foam HO60 Divinycell Divinycell
Stochem
Aerosil Aerosil 200 3M 106 Summerlea Road
Brampton, ON,
L6T 4X3
Ashland Chemical Canada
Microballoons K20 3M 10515 Rue Notre-Dame
Motreal, PQ H1B 2V1
. Quarry Hill Foundry Supplies
Cotton Flocks Quarry Hil 1262 Mcdougall Street
Foundry

Windsor ON N8X 3M7

Epoxy Primer

Primer EP689 White

Hardener PA897 BASE

Reducer speed dependant
on Application Climate

UNO-HD

Primer / Surfacer Primer DP20
. ) BASF
(High Build) Hardener PH60
Paint RAL 9016
Exterior Topcoat
UNO-HD Hardener DH46 BASF
Reducer speed dependant
on Application Climate
Beige #1501A
Interior Topcoat Hardener DH46
BASF

Reducer speed dependant
on Application Climate

;f?\leO\Z/OS 51'10'00
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Product Part Number/Description | Manufacturer Supplier
Interior Texture Paint 1109-1240/4 Glasurit
Material
Paint SC80
Instrument Panel
Flat Black Hardener DH46 BASE
UNOG-HD Reducer type dependant
on Application Climate
Paint N56582T508
PRC-Desoto International
. . Clear Coat 432-0303 Hein-Sass-Weg 29
Fire Retardant Paint PRC-Desoto D-21129 Hamburg-
Hardener N39/1327 Finkenwerder
(use for clear coat only)
Interior Baggage Multispec Multicolor Multicolor Specialties
Compartment Color MS86-3076 Specialties 2101 South 54th Avenue
Speckled Paint Nightspots P Cicero, IL 60804-2209

2. Damage Classifications

Damages are classified into four categories as follows.

Damage Category 1

Damage to large areas requiring partial reconstruction of the part or repair of large areas.

Repairs may only be performed by the manufacturer or an aeronautical firm authorized by the
manufacturer.

In case of U.S. registered airplanes, repairs may be performed by an authorized certified
repair station or an authorized certified mechanic.

Damage Category 2

Damage to primary and secondary structures to the following extent:
Holes and breaks through a sandwich part.
Repairs may be performed by any qualified aeronautical firm.

In case of U.S. registered airplanes, repairs may be performed by a certified repair station or
a certified mechanic.
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Damage Category 3

Damage to primary and secondary structures to the following extent:

Small holes or breaks in the outer cover layers, with no damage to the matrix or internal
cover layers.

Repairs may be performed by any qualified aeronautical firm.

In case of U.S. registered airplanes, repairs may be performed by a certified repair station or
a certified mechanic.

Damage Category 4

Erosion, scratches, and grooves that are not connected to a break or hole. This damage
category includes damage to covers.

No special qualifications are required to carry out repairs.
NOTE: The primary structure can be identified using the list in Chapter 51-00.

NOTE: If there is any doubt regarding the damage classification, if it is not possible
to clearly asses the damage, or if there are any questions regarding the
proper repair of the damage, despite considering the manufacturer's
documentation, contact the airplane manufacturer.

3. Defect Limits for Composites

Diamond Aircraft has established defect limits for inspection of composite airframe components.
Defects meeting these limits are not expected to propagate significantly beyond these limits prior
to the next scheduled inspection.

A. Cracks:

e No cracks are allowed.
B. Surface scratches

e No broken or exposed fibers allowed
C. Delamination and disbond from core:

¢ No delamination or disbond from core greater than 15 mm in diameter.

¢ No 2 delaminations or disbonds from core larger than 10 mm diameter within 200 mm of
each other.
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® No delaminations or disbonds from core in the following critical areas:

1. Spar bridge
2. Spars and webs
3. Rootribs

D. Surface Dents:

e No surface dents larger than 25 mm in diameter in sandwich parts.

e No 2 surface dents larger than 15 mm in diameter within 100 mm of each other in sandwich
parts

e No surface dents are allowed in non-sandwich parts.

4. FEuselage Layup

For any repair on the fuselage structure, the layups and work sections should be taken from the
following pages and illustrations refer to figures 1 thru 5.

In any case, the appropriate manufacturer's documentation should be obtained when repairing
composite parts.

NOTE: During the repairs, pay special attention to accuracy and cleanliness.

ITEM | QTY DESCRIPTION PART NO./SUPPLIER DIMENSIONS
(mm)

1 Gelcoat T35 All Over

2 Filled Resin

3 Bleed Cloth RH Side Only

4 Peel Ply 50 Wide- RH Side Only

5 1 1 x 92110 0°/90° Interglas All Over

6 1 1x 92145 0° Interglas

7 1 3x92125 or 3501/290 +45° | Interglas or Saertek

8 1 Core, Fuselage 20-5360-04-01

8a Core, Cabin Lower-RH 20-5360-04-02

8b Core, Cabin Upper-RH 20-5360-04-03

8c 1 Core, Cabin Lower-LH 20-5360-03-02

8d 1 Core, Cabin Upper-LH 20-5360-03-03
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ITEM | QTY DESCRIPTION PART NO./SUPPLIER DIMENSIONS
(mm)
9 1x92145 0° Interglas
10 1 x 92125 +45° Interglas
11 1 x 92125 +45° Interglas
12 1x92125 0°/90° Interglas
13 1x92125 0°/90° Interglas
14 2 x 92146 0° Interglas 4100 Long x 100 Wide
15 4 x 92146 0° Interglas 700 Long x 100 Wide
15a 4 x 92146 0° Interglas 700 Long x 100 Wide
16 6 X 92146 0° Interglas 1200 Long x 100 Wide
17 2 x 92146 0° Interglas 4100 Long x 100 Wide
18 1x 92125 +45° Interglas
19 1 x 92125 0°/90° Interglas
20 4 x 92146 0° Interglas 700 x 100
21 1x 92146 0° Interglas 100 Wide - RH Side
Only
22 2 x 92125 0°/90° Interglas 250x250
23 Peel Ply LH & RH - 100 Wide
24 Peel Ply LH&RH
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Figure 1: Fuselage Layup
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Figure 2: Fuselage Layup
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After the laminate is pre-hardened at room temperature and has been chamfered, the
protruding rigid foam is sanded down so it is flush with the exterior contour. The repair area
must then be cleaned as follows:

(a) Remove sanding dust with pressurized air.

(b) Wash the chamfered area with carbon tetrachloride or acetone if dirt or grease has
emerged during chamfering.

Cover the entire damaged area with resin. Laminate damaged area according to layup
drawing. Pay special attention to the direction of the fibers.

CAUTION: THE REPAIR AREA MUST BE FREE OF DIRT AND GREASE.

The required number of layers should be laid out on a plastic foil and impregnated with resin
before applying them to the damaged area. The foil must be removed after the cloth has
been applied to the damaged area.

After initial hardening at room temperature, the damaged area must be suctioned off, and
cured in accordance with the prescribed temperature cycle (15 hrs. at 50°C / 122°F).

After the area is completely hardened, it may be sanded and painted.

7. Laminate Repair

A.

Page 14

Minor Damage

Cracks in the paint along a leading edge bonding require careful inspection of the joint.
Repair of such delaminations is described below. Crack damage on the leading edge
bonding is repaired by covering the crack with 1 layer of 92110 cloth.

The damaged area must be chamfered with sanding paper. The proper chamfering length
per cloth layer is approx. 20 mm (0.8 in.). The ratio between laminate thickness and
chamfering length should be approximately 1:50.

After chamfering, the area must be cleaned as follows:
(a) Remove sanding dust with pressurized air.

(b) Wash the chamfered area with carbon tetrachloride or acetone if dirt or grease has
emerged during chamfering.

The damaged area must be covered with resin. Place the cloth layers, and impregnate with
resin. Pay special attention to correct orientation of the fibers.
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CAUTION: THE REPAIR AREA MUST BE FREE OF DIRT AND GREASE.

The required number of layers should be laid out on a plastic foil and impregnated with resin
before applying them to the damaged area. The foil must be removed after the cloth has
been applied to the damaged area.

After initial hardening at room temperature, the damaged area must be cured in accordance
with the prescribed temperature cycle (15 hrs. at 50°C / 122°F).

After the area is completely hardened, it may be sanded and painted.
CAUTION: ONLY SAND THE EDGES OF THE REPAIRED AREA.
B. Major Damage

The damaged area must be uncovered down to the basic laminate. A counterpart made of
two layers of glass fiber cloth must be constructed. The counterpiece should be
approximately 20 mm (0.8 inches) larger than the area to be repaired. The counterpiece
should be placed on the inside with thickened resin, and aligned to the contour with self
tapping screws. Allow the piece to harden at room temperature for 8 hours.

The damaged area must be chamfered with sanding paper. The proper chamfering length
per cloth layer is approx. 20 mm (0.8 in.). The ratio between laminate thickness and
chamfering length should be approximately 1:50.

After chamfering, the area must be cleaned as follows:
(@) Remove sanding dust with pressurized air.

(b) Wash the chamfered area with carbon tetrachloride or acetone if dirt or grease has
emerged during chamfering.

CAUTION: THE REPAIR AREA MUST BE FREE OF DIRT AND GREASE.

The damaged area must be covered with resin. Place the cloth layers, and impregnate with
resin. Pay special attention to the correct orientation of the fibers. The cloth must be
impregnated with resin using a brush or roller. The most outward layer must be covered with

a peel ply.

After initial hardening at room temperature, the damaged area must be cured in accordance
with the prescribed temperature cycle (15 hrs. at 50°C / 122°F). Then the peel ply must be
removed.

CAUTION: ONLY SAND THE EDGES OF THE REPAIRED AREA.
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After the area is completely hardened, it may be sanded and painted.

8. Spar Repair

The upper and lower cap of the wing spars consist of carbon fiber rovings. In any case, the repair
of a spar is considered to be a major repair. Spar repairs, if at all possible, may only be carried
out by the manufacturer.

9. Painting

When the laminate in the repair area is hardened and cured, sand the area with no. 80 sanding
paper to remove the major unevenness. Smaller unevenness are primed. Then use no. 150 or
320 sanding paper to create a uniform rough surface. Clear the repair area from dust, parting
compounds, and other foreign substances. Apply primary coat and paint according to the paint
manufacturer's instructions.
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CHAPTER 51-20
REPAIR OF METAL PARTS

1. General

A.

Steel Fittings
Repairs of metal fittings should only be performed after consulting the manufacturer.

If welding is required, it must be performed with a TIG (Tungsten Inert Gas) welder, 1.7734.2
(for 1.7734.4) and 1.7324.0 (for St 35 BK or combinations of 1.7734.4 and St 35 BK) must be
used as welding additives.
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Locking Rod

Exterior Locking Handle

Window

Swivel Arms

Emergency
Release Lever

Locking Shoe

Springs

//l\\\

Locking Pin
Figure 1 - Canopy

2. Troubleshooting

The following table lists defects as they could appear on the canopy system, and their correction.

Complaint Possible Cause Remedy
Canopy jams e misaligned locking shoes, or | e realign
locking rod
Emergency window is e unclean or defective guides | ¢ clean or replace

hard to open

Operating handles loose | ¢ loose mounting hardware e tighten

3. Maintenance Information

The canopy’s locking mechanism must be adjusted such that the force required unlatching the
locking handles lies between 45-80 N (10-18 Ibf).

If the force required to unlatch the release handles does not lie between the above stated limits, the
following items should be cleaned, tightened, or replaced:
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1. Ensure canopy sealing is in good condition.

2. Check mounting hardware for looseness.

3. Check the brass bushings on the rear locking pins for wear.
4, Check locking shoe for wear.

5. Check rod guides for debris.

If the above procedure fails to produce the necessary unlatching force, the vertical position of the rear
locking pins may be adjusted to achieve the required force.

4. Removal and Installation

A. Canopy, Complete
(1) Removal

CAUTION: TWO PEOPLE ARE REQUIRED FOR REMOVAL OF THE
CANOPY.

(&) Open canopy.
(b) Remove the screw located on the upper guide lever.
(c) Remove rod end bearings on swivel arms from the canopy frame.
(d) Remove canopy.

(2) Installation
(@) For installation reverse the sequence.

B. Emergency Windows

(1) Removal

(@) Unscrew upper window guide.

(b) Lift window from lower window guide.
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(2) Installation

(a) For installation reverse the sequence.

NOTE: For installation of the window guides, ACRYFIX should be used. The
screws should be torqued very carefully.
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CHAPTER 53-31
INSPECTION HOLES

1. General

The DA 20 KATANA fuselage has four inspection holes. Their covers are fitted to the surface of the
fuselage and are installed either with self-tapping screw or quick lock fasteners. The openings
enable visual inspection and access to components and connections.

2. Description
Refer to Chapter 3, Figure 2.

The covers are made of aluminum or GFRP material. The covers are located on the fuselage bottom
side, front and rear, and two in the middle. The forward cover enables access to the nose wheel
mounting area; the covers in the middle enable access to the electrical fuel pump and the fuel drain
valve. The rear cover enables access to the control gear in the vertical tail area.
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CHAPTER 55
STABILIZERS
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CHAPTER 55-00
STABILIZERS

1. General

The tail plane of the DA 20 KATANA consists of the horizontal stabilizer, elevator including Anti
Servo Tab, vertical stabilizer, and rudder. This chapter describes only the horizontal stabilizer,
elevator and rudder.

The structural design is described in this chapter, while Chapter 27 describes removal and
installation of the control surfaces.
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CHAPTER 55-10
HORIZONTAL STABILIZER

1. General

Attached to the horizontal stabilizer is the elevator with the Anti Servo Tab located in the middle.

2. Description

The horizontal stabilizer is attached to the lower tailfin rib with a metal fitting and four bolts. A
second mounting point is located near the leading edge of the horizontal stabilizer. Here a pin
engages in the eye of the forward horizontal stabilizer fitting. Refer to Figure 5.1, Chapter 27.

The upper and lower halves of the horizontal stabilizer are of GFRP sandwich construction using
PVC rigid foam. The continuous spar and the web at the hinge line are also made of GFRP. The
fittings are attached with bolts and thickened resin. The tips are attached to the horizontal
stabilizer with screws.

3. Removal and Installation

A. Horizontal Stabilizer
Rudder and rearward Anti Servo Tab controls must be removed (refer to Chapter 27).
(1) Removal
(&) Analogous of Removal of Elevator push rod in vertical stabilizer,
(b) Refer to sub-chapter 27-30.
(2) Installation

(a) For installation reverse the sequence. For torque values of the mounting nuts and
bolts refer to Chapter 20.
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CHAPTER 55-20
ELEVATOR

1. General

The elevator control system provides control of the aircraft’'s pitch axis. For maintenance
information, refer to sub-chapter 27-30. This chapter describes only the elevator structure.

2. Description

The half shells of the elevator are constructed using PVC rigid foam, which is_sandwiched
between layers of GFRP. Metal fittings are attached with bolts and thickened resin. The anti-
servo tab is attached to the leading edge of the elevator using fastening hardware and a hinge.

3. Removal and Installation

For removal and installation information for the elevator, refer to sub-chapter 27-30.
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CHAPTER 55-30
RUDDER

1. General

The conventionally designed DA20 KATANA rudder allows flight control of the airplane about the
vertical axis. For maintenance information, refer to Chapter 27-20-30.

This chapter describes only the rudder structure.

2. Description

The symmetrical half shells of the rudder are manufactured of PVC rigid foam covered on both
sides. The upper pivot is installed using thickened resin. The balancing mass consists of a lead
weight attached to the nose in the upper half of the rudder.

3. Removal and Installation

For removal and installation of the rudder refer to Chapter 27-20-30.
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CHAPTER 57
WINGS
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CHAPTER 57-00
WINGS

1. General

The wing assembly of the DA20 KATANA is a low wing monoplane design, and consists of two
cantilever wings with ailerons and wing flaps. The wings are of semi-monocoque sandwich
construction. For removal and installation of the wing flaps refer to Chapter 27. The structure is
described in this chapter.
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CHAPTER 57-10
WING STRUCTURE

1. General

The DA20 KATANA is a low wing monoplane design, using conventional ailerons and wing flaps.

2. Description

The cantilever wings of the DA20 KATANA are of semi-monocoque sandwich construction.

An I-spar with caps constructed of carbon fiber is the base of the wing construction. The spar
stumps reach to the middle of the fuselage.

Each wing is attached to the fuselage using three bolts. The A- and the B-bolts are fixed to the
fuselage's root rib and are oriented in cross direction. The A-bolt is placed in front of the spar
bridge, while the B-bolt lies near the trailing edge. The main bolt secures the wing spar to the
spar bridge.

The two main bolts are oriented in flight direction and are placed in the middle of the spar bridge.
They are accessible behind the backrests and can be removed.

The web at the hinge line stiffens the wing structure. Furthermore it holds the aileron and flap
hinges.

Anti-vortex tips are incorporated into the wing. A hand hole is located on the upper wing surface
which enables access to the B-bolt for removal of the wing. Two inspection windows fabricated of
acrylic glass are located on the lower wing surface. They allow visual inspection of the aileron
and flap bellcranks. The lower side of each vortex tip incorporates an inspection cover for access
to the wing tip lights.

3. Removal and Installation

A. WING
(1) Removal

(&) Remove access hole lid on the upper surface of wing and remove B-bolt self
locking nut. Refer to Figure 2

(b) Remove seats.
(c) Disconnect Rod end bearings from flap and aileron bellcranks.

(d) Remove locking device from main bolt, support wing. Refer to figure 3.
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(e) Extract main bolt.

(f) Carefully remove the wing from the spar bridge, observing and disconnecting the
electrical harness located at the root for the lights installed at the wing tips. When
removing the left wing, observe and disconnect the Pitot, static, and stall warning
system lines. Refer to Figure 1.

(2) Installation

(a) For installation reverse the sequence. Before installing, clean and lubricate the
mounting bolts.

CAUTION:  ENSURE PROPER CONNECTION OF MOUNTING BOLTS,
FLAP AND AILERON CONTROLS, ELECTRICAL
CONNECTOR, AND, ON THE LEFT SIDE, OF THE PITOT
STATIC AND STALL WARNING LINES (SEE FIGURES 1
THROUGH 3).

Electrical
Connector

B—Bolt Tube
Pitot Installation
Stall Connector \trol Rod Hole (LH-RH)
Warning Dio 80 m DIA 32.0
Connector
DIA 10.0

Static
Connector

Dia 80 mm A-Bolt

Figure 1 - Connectors and Bolts on LH Wing Fuselage
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Wing Root Rib
Fuselage Skin
Spar Br|dge

B—Bulkhead —\

VIIT7L
J ULV 4

< [A
= |

B’ Bushing Outer (Wing)

Spherical Bearing

B-Bolt

HH _

—e=

f—

Ref. 3.0

NUT,SELF-LOCK
Spacer, B-Bolt (Wing)

‘B' Bushing Collar

Figure 2 — Properly Secured B-Bolt
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FLIGHT
DIRECTION
LOCKING
DEVICE
___________________ W)

MAIN BOLT

J MAIN BULKHEAD

Figure 3 — Properly Secured Main Bolts
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4. Bolt Play

A.

Radial Play

The wing connection bolts are not sensitive to axial or radial play. However, values given in
the table below should not be exceeded.

A-bolt in spherical bearing 0.08 mm 0.003"
B-bolt in spherical bearing 0.08 mm 0.003"
Main bolt in spar stump bushing 0.125 mm 0.005"
Main bolt in spar bridge bushing 0.08 mm 0.003"

To measure radial play, measure the diameter of the appropriate bolt and bearing/bushing.
The difference between diameters should not exceed values given in the above table.

Axial Play
Maximum admissible values:
Spherical bearing for B-bolt 0.5 mm 0.02"

To measure axial play, the wing tip is to move forward, then back, the corresponding change
in the gap between the fuselage and wing root rib (directly above the B-Bolt), should not
exceed the values stated in the above table.
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CHAPTER 57-50
WING FLAPS

1. General

The DA20 KATANA is equipped with electrically operated wing flaps which are attached to the
wings with hinges.

This sub-chapter only describes the structure.
For removal and installation refer to Chapter 27-50.

2. Description

The wing flaps are of semi-monocoque sandwich construction consisting of PVC rigid foam and
glass and carbon fiber layers.

The flap has ribs on its inboard and outboard edges. The flap horn is installed in the middle of the
flap. Each flap is attached to the wing using four hinges and the flap horn. The hinges are secured
with screws to the flaps.

3. Removal and Installation

For removal and installation of the wing flaps refer to Chapter 27-50, which also describes all
required adjustments.
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CHAPTER 57-60
AILERONS

1. General
The DA20 KATANA is equipped with one aileron on each wing, operated by push rods.

This sub-chapter only describes the structure and the removal and installation of the ailerons. For
a systems description as well as for removal and installation procedures of the aileron controls
refer to Chapter 27-10.

2. Description

The ailerons are of semi-monocoque sandwich construction consisting of PVC rigid foam and
glass and carbon fiber layers. They have ribs on either side. The ribs are attached to the ailerons
by use of thickened resin.

Each aileron is attached to the wing by four hinges and the aileron horn. The aileron horns are
secured with bolts to the aileron.

3. Removal and Installation

Aileron push rod must be removed (refer to Chapter 27-10).
(1) Removal
() Remove the dowel pins, extract bearing journals.

NOTE: Secure the aileron from falling down! To ensure easy re-installation,

mark location and direction of the bearing journals.

(b) Remove aileron.
(2) Installation

(a) For installation reverse the sequence.
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CHAPTER 61
PROPELLER
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CHAPTER 61-00
PROPELLER

1. General

The HO-V352F Hoffmann Propeller is used for the DA20 KATANA. It has a hydraulic infinitely
variable pitch adjustment controlled by a propeller governor. When the desired propeller speed is
preselected, the governor automatically keeps the speed at a constant value, regardless of
manifold pressure and airspeed.

Detailed information on the propeller can be found in the propeller manufacturer's documentation
(refer to Chapter 03).

2. Description

The Hoffmann constant speed propeller consists of three main units: hub assembly, blade
assembly, and spinner assembly.

A. Hub Assembly

The hub is constructed from forged aluminum and mounted to the engine flange by bolts.
The hub extension on the flange side is designed as a cylinder in which a piston moves.

Axial movement of the piston is transferred by a fork and pitch change blocks to the pitch
change knob, which is part of the blade assembly. Through this knob the blade pitch angle is
adjusted.

The pitch range is limited by mechanical stops. The corresponding blade angles can be
adjusted when the propeller is installed to the aircraft.

B. Blade Assembly

The Hoffmann Composite blade is a joint construction. Totally compressed hardwood
(veneers) is used in the root section, scarfed in the body of the blade to a lightweight
structure of smooth wood (e.g. spruce). Blades may also be totally manufactured from
compressed wood.

Special anchor screws connect the compressed wood of the blade with a metal ferrule. To
improve torsional stiffness and provide surface protection, the blade is covered with fiber
reinforced epoxy. The leading edge incorporates an aluminum erosion bar.

The entire blade is protected against weather by a polyurethane coating. This ensures high
resistance, impact dampening characteristics, and provides the necessary elasticity.
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The blade ferrules are forged from aluminum alloy. The blades are secured to the hub with
blade retention nuts manufactured from aluminum alloy. The blade bearing preload is
adjusted by the torque of the retention nuts. A lip seal seals the shaft. The blade nuts are
sealed with silicone to prevent water from entering the blade attachment area.

C. Spinner Assembly

The spinner assembly consists of a spinner mount and a spinner dome, which are connected
with screws. The spinner dome is supported in front of the propeller by a guide plate.

3. Troubleshooting

NOTE: Any maintenance performed on the propeller, MUST be performed in accordance
to the propeller manufacturers documentation. All repairs MUST be performed by
the propeller manufacturer.

The following table lists defects as they could appear on the propeller, and their correction.

Complaint Possible Cause Remedy

Blade shake ¢ loose blade bearing e Tighten retention nut to
25-30Nm (18.4t0 22.1
Ibs.ft.). Use new safety
plate and sealing.

Sluggish RPM e cold oil e Allow engine to warm up
sufficiently
e friction in pitch e Move the pitch change
change mechanism mechanism by turning

blades by hand. If
excessive friction is
revealed, repair.

Differences in RPM e Upto+50RPM are e Repair
during climb, cruise, system inherent. If
and descent without this value is
propeller speed control exceeded:
lever movement.
o friction in propeller or ¢ Repair
governor
o defective RPM e Replace
indicator
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Complaint Possible Cause Remedy
Surging RPM e trapped air in Move the propeller pitch

propeller piston

control at least 3 times
over the entire pitch
range to release air.

e oil sludge in system

e wrong speeder spring
in governor

e speeder spring in
governor too weak

e improper pitch setting
in propeller

e abrupt movement of
prop control or throttle
lever

e improper carburetor
adjustment

e oscillation of
tachometer drive

Clean oil lines in engine,
cylinder, propeller, and
governor.

Check governor
designation with Airplane
Type Certification Data
Sheet.

Periods of surging with
low amplitude are
acceptable. If governor
does not stabilize then
repair.

Check whether pitch
setting conforms to data
given in Airplane Type
Certification Data Sheet.
Check static RPM.
Move levers slowly and
smoothly.

Adjust.

Repair.

Increasing RPM during
normal operation with-
out movement of
propeller speed control
lever

e 0il leakage which is
visible from outside

e pitch change due to
leakage in internal olil
system between
governor and
propeller

e internal leakage in
propeller

Replace seals.

Oil transfer rings on
propeller shaft may be
defective, or supply of
engine oil to governor
may be insufficient.
Repair

Repair
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Complaint

Possible Cause

Remedy

malfunction of
governor drive or
governor relieve valve

Replace governor.

RPM drop during
normal operation
without movement of
propeller speed control
lever

failure of governor
speeder spring, or
plunger stuck in
governor

defective propeller
speed control bowden
cable

Replace governor.

e Repair or replace.

Pitch change extreme-
ly sluggish after move-
ment of propeller
speed control lever
and/or RPM changes
with airspeed and
manifold pressure as
in case of a fixed pitch
propeller.

clogged oil lines
between governor
and propeller

oil sludge in cylinder
of propeller pitch
change mechanism

defective pitch
change mechanism in
propeller

Clean lines

NOTE: This kind of
malfunction does not appear
abruptly. The quality of the
prop speed control function
deteriorates slowly over a
period of time. This condition
should be detected during
preflight inspections.

e Clean
NOTE: see NOTE above.
e Repair

NOTE: this failure may occur
suddenly.

Oil leakage (may
either be visible from
outside or not)

defective seals

e Replace

4. Installation Procedure

NOTE: Propeller installation may only be carried out by authorized personnel and must
be checked immediately after completion. Any maintenance must be performed

in accordance with the propeller manufacturer's documentation.

DA20-A1 AMM

(@ Clean propeller and engine flange with suitable cleaning agent. The torque is transmitted

through friction; therefore the flange surfaces must be clean.

(b)  Confirm only two O-rings are installed in the centering ring. Install centering rings to hub.
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5.

(c) Install propeller to centering ring on engine flange. Be careful not to damage the O-ring in the

centering ring.
(d)  Tighten nuts on flange uniformly in crosswise order.
For proper torque, refer to Chapter 20 (prerequisite: threads not lubricated but easy turning)

(e) Check track of propeller blades approx. 10 cm (4 inches) from the blade tips at the trailing
edge. Maximum allowable value: 3 mm (0.12"). For this check, the propeller should be

turned opposite to its direction of rotation in order to avoid inadvertent engine firing.

® Install spinner in accordance with the markings. Ensure sufficient guidance on guiding plate.
Apply a light coat of motor oil to rubber before installing spinner. Torque of spinner mounting
screws: 2.5 t0 3.0 Nm (1.84 to 2.21 Ibs.ft.)

Minor Repairs

Minor repairs (small paint cracks etc.) may be performed without special authorization. Ensure
that the wood core and the glass fiber coating are not damaged. The damaged area is cleared
from grease with common solvents and sanded with no. 220 sanding paper. If necessary, the
repair area should be treated with adequate nitro surfacer. Be careful not to apply a too thick
coat. After the surfacer has hardened, generate an even surface with no. 220 sanding paper.
Paint damaged area. Only original paint should be used, since the durability of other products
cannot be guaranteed. In the event that several paint layers are applied, observe drying time.

If the propeller seems to be expanded or swollen, moisture has entered the wood core, the
propeller must be sent to the manufacturer for repair.

In case of major damage, the propeller must also be removed from the airplane and sent to the
manufacturer.
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CHAPTER 71
POWER PLANT (ENGINE)
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CHAPTER 71-00
POWER PLANT

1. General
Refer to Figure 1.

This chapter describes the engine installed in the DA20 KATANA, its external units, removal and
installation, as well as troubleshooting procedures.

For maintenance or overhaul of the engine refer to the engine manufacturer's documentation. For
operation refer to the Operator's Manual.

04 00

A

Figure 1 - Engine (Top View)
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2. Description

The engine installed in the DA 20 KATANA is a ROTAX 912 A3 (S/N 10002through 10092) or 912
F3 (S/N 10093 and subsequent and aircraft with Service Bulletin DA20-73-01 incorporated) with a
take-off performance of 80 hp at 5800 RPM. (engine speed). The engine installed in the DA
20/100 KATANA is a ROTAX 912 S3 with a take-off performance of 100 hp at 5800 RPM (engine
speed). The 4 cylinder, 4 stroke horizontally opposed type engine has a dry sump forced
lubrication system. It has air-cooled cylinders and liquid cooled cylinder heads.

The propeller rotates in clockwise direction. Due to the reduction gear, the engine turns in
opposite direction. The engine is equipped with self-adjusting valves which are maintenance free.
The trigger coils of the breakerless capacitor discharge type dual ignition are integrated into the
engine.

Attached to the integrated reduction gear is a hydraulic type propeller governor. The reduction
gear is equipped with an overload clutch and a mechanical vibration damper. Attached to the
engine are the electric starter, a mechanical fuel pump, two carburetors, an air distribution box, an
air intake filter, and a belt driven generator.

The engine is operated via bowden and wire cables.
A. Engine Specifications
RPMs are propeller speeds, crankshaft speeds in parentheses.

ROTAX Model A3 and F3

Take off performance

59.6 KW (80 hp)

Take off RPM

2550 RPM (5800 RPM)

Max. continuous power

58 KW (78 hp)

Max. continuous RPM

2420 RPM (5500 RPM)

Idle RPM 950 RPM
Bore 79.5 mm
Stroke 61.0 mm
Displacement 1211 cm”3
Compression ratio 9.0:1

Firing order 1-4-2-3
Ignition timing 26 °B.T.D.C

Min. oil pressure

1.5 bar (22 psi) @ 1250 RPM (2800 RPM)
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Max. oil pressure

5 bar (73 psi)

Max. short-term oil pressure in case of
cold start

7 bar (102 psi)

Max. oil temperature

140 °C (284 ° F)

Max. cylinder head temperature

150°C (302 ° F)

Mass (weight)

62.8 kg (138 Ibs)

ROTAX Model S3

Take off performance

73.5 kW (100 hp)

Take off RPM

2385 RPM (5800)

Max. continuous power

69 KW (92 hp)

Max. continuous RPM

2260 RPM (5500)

Idle RPM minimum, Katana DA20/100

600 RPM (1400)

Idle RPM nominal, Katana DA20/100

950 RPM (2300)

Bore 84.0 mm
Stroke 61.0 mm
Displacement 1352 cm"3
Compression ratio 105:1
Firing order 1-4-2-3
Ignition timing 26°B.T.D.C

Min. oil pressure

0.8 bar (12 psi) below 1440 RPM (3500
RPM)

Normal oil pressure

2.0-5.0 bar (29-73 psi) above 1440 RPM
(3500)

Max. oil pressure

5.0 bar (73 psi)

Max. short-term oil pressure in case of
cold start

7.0 bar (102 psi)

Max. oil temperature

130°C (266°F)

Max. cylinder head temperature

135°C (275°F)

Mass (weight)

66.7 kg (146.7 Ibs)
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Starter

The starter is attached to the engine and is located on the right hand side, at the rear of the
engine. The starter pinion is pushed forward during the start phase to engage into the ring
gear. With the engine running, the starter pinion is retracted by centrifugal force.

Generator

A 40 amp generator is mounted on the forward left side of the engine. Its output power is
560 watts, which is regulated and rectified to 14 volts DC. The generator is belt driven from a
hub mounted on the propeller.

Ignition System

The engine is equipped with a breakerless capacitor discharge type dual ignition system
which operates totally independent from the electrical on-board network. Shielded wires are
used to connect the spark plugs to the ignition magnetos.

Air Distribution Box

The air distribution box is of welded aluminum design which has a built in carburetor heat
flap. With operation of this flap, pre-heated air is directed to the carburetors to prevent
carburetor icing. At maintenance, it must be ensured that the adjustment of the carburetor
heat bowden cable enables proper closing of the flap.

Carburetors

The BING 64/32 is an equal pressure or constant speed carburetor. The engine suction
produces a partial vacuum depending on the position of the throttle valve. The vacuum
propagates to the vacuum chamber in the upper part of the dome. The differential pressure
between the vacuum chamber and the atmosphere increases, thus lifting the piston
(diaphragm) and the attached fuel needle.

This device provides an almost constant pressure drop and an almost constant velocity of air
flow in the Venturi tube.

For a detailed description of the carburetor and its adjustment, refer to the engine
manufacturer's documentation.

Reduction Gear

The step-down ratio between crankshaft and propeller for the Rotax A3 and F3 model is
2.2727:1 while the gear ratio of the S3 model is 2.43:1. The reduction gear contains a
dampening unit to reduce torsional vibration. This unit consists of a progressive torsional
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spring system using contour clamps with spring washers acting in axial direction. The clamp

mechanism has a friction dampened backlash which is necessary to achieve a smooth idling.

Through this backlash a noticeable rotary shock is created during engine start and shut-off
and in case of sudden load changes. This effect is harmless due to the built in overload

clutch.

The overload clutch also protects the crankshaft from overload in case of propeller shock

load.

Spark plugs

The approved spark plug for A3 and F3 model is type is NGK 12 DCPRYE.

The approved spark plug for the S3 model is type NGK 12. DCPRSE.

3. Troubleshooting

The following table lists defects as they could appear on the engine, and their correction.

Complaint

Possible Cause

Remedy

Engine does not start

spark plug gap too
wide

closed fuel shut off
valve

clogged fuel filter
leaky fuel system
no fuel in tank
ignition wires

interchanged

starter RPM too low,
defective or empty
battery

loose or defective
ignition wire

ignition box wet inside

spark plugs wet from
condensation

e open

e repair

o refill airplane

1-4-2-3

battery

e dry thoroughly

e adjustgap to 0.5 mm
(0.02") or replace plugs

e clean or replace

e Replace in correct order,
observe firing order

e recharge or replace

e check wire connections,
replace if required

e thoroughly dry plugs
inside and outside
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Complaint

Possible Cause

Remedy

Engine does not start
(continued)

spark plugs wet from
fuel due to excessive
actuation of choke or
overflow of carburetor

unclean or jammed
fuel needle

clogged carburetor
jets

water in carburetor

insufficient
compression

dry spark plugs, check
for faults in fuel system

clean or replace

clean

drain and clean
carburetor, fuel lines,
filter, and separator

check for loss of
pressure; carry out repair
if necessary

Internal engine
damage

inspect magnetic plugs
and oil filter for metal
particles;

in case of presence,
repair engine. Referto
engine manufactures
documentation.

Engine idles
unsteadily after
warm up, black
exhaust gas

choke activated

carburetors synchro-
nized inadequately

fuel needle unclean,
jammed, or worn

intake manifold leaky

deactivate

adjust carburetors

clean or replace

tighten all connectors,
replace defective parts

Engine runs
irregularly or misfires
occasionally

spark plugs do not
fire

spark discharge over
ignition wires

check plugs, clean inside
and outside, adjust
electrode gap;

replace plugs if
necessary

dry wet wires;

replace defective wires
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Complaint

Possible Cause

Remedy

defective ignition box

clogged fuel filter

have box repaired, or
replace

clean

Engine runs too hot,
oil temperature
exceeds 140° C

too much oil re-
maining in crankcase

insufficient air stream
to oil radiator
insufficient oil supply
poor oil quality
clogged oil filter
excessive piston

blow-by

defective bearings

defective oil
temperature indicator

check oil return line for
clogging; check engine
for gas mixture leakage

check for free air
passage; clean

check oil level; replenish
if necessary

change oil, use approved
oil

replace

usual reason: worn or
seized piston rings,
overhaul required

if there are metal
particles on the magnetic
engine plugs or in oil
filter, overhaul engine.

Refer to the engine
manufactures
documentation.

replace

Engine performance
unsatisfactory

defective ignition
system

too much oil in
crankcase

insufficient fuel supply

non-approved fuel

check ignition circuits; if
defect evident, check
ignition wires and trigger
coil; have ignition box
repaired

check return line to oil
tank for clogging (seals,
covers, etc.)

check fuel system

refuel using approved
fuel
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Complaint

Possible Cause

Remedy

incorrect throttle lever
adjustment

leaky air intake

defective carburetor
diaphragm

adjust

tighten connectors,
check carburetor con-
necting piece

replace

Low oil pressure

insufficient oil level

oil remains in engine
& does not return to
tank

defective oil seal

high oil temperature

defective pressure
control valve

no oil pressure, air in
oil line

defective oil pressure
indicator

defective crankshaft
bearings

check oil level, replenish
if required

check oil return line for
clogging
replace

see "Engine runs too
hot"

check for foreign matter,
check spring

bleed oil line
check sensor,
instrument, and wiring

engine overhaul required

piston rings

poor oil quality

Post ignition idle speed too high adjust to 950 RPM
defective ignition check ground con-
switch nections, overhaul switch
overheated engine allow engine to cool off

at 950 RPM

Excessive oil worn, broken, or engine overhaul required

consumption improperly installed

change oil, use approved
oil type
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Complaint

Possible Cause

Remedy

worn valve guides,
poor condition of
valve shaft seal

oil leaks

cylinder head repair
required

seal

Knocking under load

octane rating of fuel
too low

spark plugs installed
without sealing ring

excessive residue in
combustion chamber

excessive spark
advance

use fuel with higher
octane rating

ensure that there is one
sealing ring on each
spark plug

remove cylinder heads,
remove combustion
residue, check oll
consumption

only possible when
flywheel has been
twisted on crankshatft;
check dead center posi-
tion

Engine hard to start
at low temperatures

starting RPM too low

low battery charge

high oil pressure

too low oil pressure
after cold-start

preheat engine

recharge or replace

in case of cold-start, a
reading of up to 7 bar
does not indicate mal-
function

too much resistance in
oil line at low
temperatures;

shut off engine, pre-
heat motor oil
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4. Removal and Installation

A. Engine

(1) Removal

Page 10
21 Nov 08

NOTE: In many cases it is better to remove the engine together with the engine

mount from the firewall. The following is a description of such task.

WARNING: BEFORE REMOVING THE ENGINE, DISCONNECT THE

BATTERY AND CONNECT THE MAGNETOS TO GROUND
(CONNECT MAGNETO CONNECTOR WITH GROUND SCREW
USING WIRE), OR REMOVE ALL IGNITION CABLES FROM
THE SPARK PLUGS.

WARNING: ALL SOURCES OF HEAT AND OPEN FLAME MUST BE

(@)
(b)
(c)
(d)
(e)
®
(9)
(h)
(i)
()
(k)
o

(m)

EXTINGUISHED BEFORE STARTING ANY WORK ON THE
FUEL SYSTEM.

Install tail support (refer to Chapter 7).

Remove upper and lower cowling, refer to sub-chapter 71-10.
Disconnect nose wheel elastomer package assembly from engine mount.
Disconnect ignition wires.

Remove propeller.

Disconnect battery (negative terminal first), remove battery.
Disconnect fuel lines.

Disconnect the electrical connector on the firewall.

Disconnect bowden cables for throttle, choke, and carburetor heat.
Remove heating hose on the exhaust heat exchanger.

Disconnect manifold pressure line from firewall fitting.

Lift engine until the engine mount is without load. Remove lower and then upper
engine mount attachment bolts and move airplane rearward.

Remove exhaust, radiators, oil tank, ignition box, engine mount, and auxiliary
engine mounts.

71-00-00 oo ORzL
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5.

(2) Installation
(@) For installation reverse the sequence.
(b) Prime lubrication system, follow Rotax Service Instruction S1-912-005

WARNING: TO PREVENT ENGINE DAMAGE, BEFORE THE INITIAL
STARTING OF THE ENGINE, ENSURE THE OIL RADIATOR
AND OIL LINES ARE FILLED WITH THE APPROPRIATE
GRADE OF MOTOR OIL.

Carburetor
(1) Removal
(&) Remove fuel line from carburetor.
(b) Disconnect bowden cables from air distribution box and carburetor.

(c) Remove the air distribution box by loosening the hose clamps and moving in
rearward direction.

(d) Loosen clamp on carburetor connector, remove carburetor in rearward direction.
(2) Installation

(8) For installation reverse the sequence.

Maintenance Information

A.

Carburetor Synchronization

The throttle valves must open simultaneously for a regular operation of all cylinders. For a
complete re-adjustment, both stop screws are turned back until the throttle valves close
completely (check by disconnecting bowden cables). Turn stop screws in again towards the
stops on the levers; use a thickness gauge or light source to check the adjustment. From this
position, adjust both stop screws equally until the correct idle speed (950 RPM) is reached.

Alternative method: use of a synchro tester. The mixture screws are set to the same open
position (initial setting: 1% turns open).

With a suitable synchro tester, both carburetors are adjusted to equal flow rates at idling
speed.

The mixture screws can be fine-adjusted to achieve equal response to throttle movements on
both carburetors.
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Adjustment of the main jet is done on an engine test stand at an elevation of 300 meters (984
ft.) above MSL. Depending on the elevation of the home airfield, it might be necessary to
re-adjust the main jet. Such an adjustment may only be performed by authorized personnel in

accordance with the manufacturer's instructions.

NOTE: Check carburetor operating mechanism and lubricate using motor oil.

B. Reduction Gear Checks

(1) Backlash

The propeller can be turned easily by hand by approximately 30°. While turning there

should not be any abnormal noises or resistance.

(2) GEARBOX FRICTION CHECK (Refer to Figure 2)

To be performed every 100 hrs. There should be a friction of 15 to 45 Nm (130 in.Ibs to

400 in.Ibs) within the range of the backlash, which should

be checked using a spring

scale attached to the propeller. The crankshaft must be prevented from turning during
the check. If the friction is not within limits the gearbox must be removed and shimmed
immediately. Refer to the engine manufacturer's maintenance manual for the shimming

procedure.
4—d=30in(0.76 m) ————P
measured outboard from
center of propeller
——
calibrated
spring scale
Friction force = Spring scale reading x distance (d)
therefore:
Minimum Friction = 4.35 Ibs x 30 in = 130 in.lbs T
and (196Nx0.76m=15Nm) —y Minimum scale reading:

"o

Maximum Friction = 13.3 1bs x 30 in =400 in.lbs
(58.8 N x 0.76 m = 45 Nm)

ngmeoizos 71'00'00

4.351bs (2 kg)

Maximum scale reading;:
13.3 Ibs (6 kg)
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(3) Overload Clutch

The overload clutch should only be checked if there is suspicion of clutch malfunction.
The overload clutch is adjusted to a torque of 400 to 500 Nm (295 to 369 Ibs.ft.) by the
manufacturer. This adjustment can be checked using an appropriate lever on the
propeller flange. The torque must be at least 400 Nm (295 Ibs.ft.). An alternate check
with a special testing device and with the reduction gear removed from the engine can
be done. (Refer to Repair Manual).

Propeller Flange Check
The propeller shaft must be removed for this check.. Refer to Engine operation manual.

This check should be carried out after a propeller strike. The warping of the flange must not
exceed 0.0024" (0.06 mm) for a 4.9” (125 mm) diameter flange or 0.0020” (0.05 mm) for a
3.8” (96 mm) diameter flange. Refer to engine operation manual.

After a propeller strike the engine crankshaft and reduction gear must be checked in
accordance with the engine manufacturer's maintenance manual. The propeller shaft must
be removed and inspected. Checking of the out-of-true of the propeller shaft in the
assembled condition is inaccurate and therefore not permissible.
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CHAPTER 71-10
COWLING

1. General

The engine cowling consists of two halves, with an inspection cover located on the upper half
allowing access to the oil dipstick and the coolant equalizing reservoir. The cover is attached to
the cowling by a hinge and secured by a rotary lock.

Both halves of the engine cowling are attached to the airframe by quick lock fasteners.

2. Removal and Installation

A. Removal

(a) Loosen fasteners on upper engine cowling.

(b) Remove upper cowling.

(c) Loosen fasteners on lower engine cowling.

(d) Place propeller into horizontal position and remove cowling in forward direction.
B. Installation

(a) For installation reverse the sequence.
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CHAPTER 71-20
MOUNTS

1. General
Refer to Figure 3.

The engine is mounted to the airframe via the engine mount and the shock mounts. The engine
mount consists of a welded steel bar frame which is mounted to the firewall using bolts and self
locking nuts.

The shock mounts attached between the engine and the auxiliary engine mounts reduce the
vibration transmission from the engine to the airframe.

2. Description

The engine mount is electrically grounded to the firewall by a ground strap. The engine is attached
to the engine mount with shock mounts, which consist of a rubber element and a spacer tube. The
rubber elements are secured against twisting by the pre-tension within the bushings.

Attached to the engine mount are different mounting brackets for oil and coolant radiators, oil tank,
as well as mounting provisions for various cables and hoses for the engine.

3. Removal and Installation

A. Removal from the Firewall
(&) Remove bolts holding the engine mount and engine to the firewall.
(b) Remove the engine and the engine mount from firewall.
(c) Remove the engine from the engine mount.
B. Installation
(a) For installation reverse the sequence.

NOTE: For Engine Mount torque values, refer to Chapter 20.
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Figure 3 - Engine Mount
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CHAPTER 71-60
AIR INTAKES AND GUIDES

1. General
A ram air guide made of GFRP is installed on the engine to ensure optimal engine cooling.

2. Description

The air guide is designed to follow the contours of the engine block and cylinders. The exact
fitting makes attachment screws unnecessary. The crossed over coolant hoses installed on the
upper side of the engine secure the air guide.

3. Removal and Installation

A. Removal
(a) Disconnect coolant hoses from cylinder heads (upper side); remove.
(b) Remove auxiliary units on engine upper side.
(c) Disconnect fuel lines from fuel pump; remove.
(d) Remove air guide.
B. Installation

(a) For installation reverse the sequence.
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