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Steep Turn 
(AFH 9-2) 

A 360 degree turn performed at a bank angle of 45° (50° if commercial student) 
where the maximum turning performance is attained and relatively high load 

factors are imposed. 

Purpose: Develop flight control smoothness, coordination, orientation to 
outside references, and division of attention between flight control application. 

CLEAR THE AREA 

ENTRY 
1. Identify a start/end horizon reference point & note heading 
2. Level, controls configured, and airspeed at or below Va 
3. Bank by smoothly rolling to a 45° bank angle  
4. When rolling through 30° bank, add ~100 rpm to maintain airspeed and 

increase back pressure  
5. Scan: Horizon - Altimeter - Attitude Indicator - Look into the Turn 
6. Rollout: ALT +/- 100ft, A/S +/-10 KTS, Bank +/- 5°, HDG +/-10°  

RECOVERY 
1. Rollout on heading and reference point 
2. Release back pressure 
3. Reduce Power 

COMMON ERRORS 
1. Improper pitch, bank, or power combination for entry/rollout 
2. Uncoordinated use of flight controls 
3. Improper procedure in correcting altitude deviations 
4. Loss of orientation 
5. Failure to maintain 45° of bank 
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Figure 9-1. Steep turns.

WIND

Performance maneuvers also allow for an effective 
assessment of a pilot’s ability to apply the fundamentals; 
weakness in executing performance maneuvers is likely 
due to a pilot’s lack of understanding or a deficiency of 
fundamental skills. It is advisable that performance maneuver 
training should not take place until sufficient competency 
in the fundamentals is consistently demonstrated by the 
pilot. Further, initial training for performance maneuvers 
should always begin with a detailed ground lesson for each 
maneuver, so that the technicalities are understood prior to 
flight. In addition, performance maneuver training should be 
segmented into comprehensible building blocks of instruction 
so as to allow the pilot an appropriate level of repetition to 
develop the required skills. 

Performance maneuvers, once grasped by the pilot, are very 
satisfying and rewarding. As the pilot develops skills in 
executing performance maneuvers, they may likely see an 
increased smoothness in their flight control application and a 
higher ability to sense the airplane’s attitude and orientation 
without significant conscious effort. 

Steep Turns
Steep turns consist of single to multiple 360° to 720° turns, in 
either or both directions, using a bank angle between 45° to 
60°. The objective of the steep turn is to develop a pilot’s skill 
in flight control smoothness and coordination, an awareness 
of the airplane’s orientation to outside references, division of 

attention between flight control application, and the constant 
need to scan for hazards. [Figure 9-1]

When steep turns are first demonstrated, the pilot will be 
in an unfamiliar environment when compared to what 
was previously experienced in shallow bank angled turns; 
however, the fundamental concepts of turns remain the same 
in the execution of steep turns. When performing steep turns, 
pilots will be exposed to higher load factors, the airplane’s 
inherent overbanking tendency, the loss of vertical component 
of lift when the wings are steeply banked, the need for 
substantial pitch control pressures, and the need for additional 
power to maintain altitude and airspeed during the turn. 

As discussed in previous chapters, when an airplane is banked, 
the total lift is comprised of a vertical component of lift and a 
horizontal component of lift. In order to not lose altitude, the 
pilot must increase the wing’s angle of attack (AOA) to ensure 
that the vertical component of lift is sufficient to maintain 
altitude. In a steep turn, the pilot will need to increase pitch 
with elevator back pressures that are greater than what has 
been previously utilized. Total lift must increase substantially 
to balance the load factor or G-force (G). The load factor is the 
vector resultant of gravity and centrifugal force. For example, 
in a level altitude, 45° banked turn, the resulting load factor 
is 1.4; in a level altitude, 60° banked turn, the resulting load 
factor is 2.0. To put this in perspective, with a load factor of 
2.0, the effective weight of the aircraft will double. Pilots 
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Slow Flight 
(AFH 4-3) 

Slow flight is when the airplane’s Angle of Attack (AoA) is just below 
the critical AoA. If the critical AoA is reached, an aerodynamic buffet 

will occur. 

Purpose: Develop understanding of the flight characteristics and how 
the flight controls feel near its aerodynamic buffet. Develop pilot 
recognition of how the airplane feels, sounds, and looks when a stall is 
impending.  

CLEAR THE AREA 

Pitch controls airspeed, Power controls altitude 

ENTRY 
1. Identify heading and altitude references  
2. Level, controls configured, and airspeed at or below Va 
3. Maintain altitude and heading while placing aircraft in the landing 

configuration per aircraft checklist and:  
4. Initial power reduction to reduce airspeed, pitch up to maintain 

altitude  
5. Pitch nose up to target airspeed (5-10 KTS above Vso) 
6. Add power sufficient to maintain altitude 

RECOVERY 
1. Increase power 
2. Slowly retract flaps to return aircraft to clean configuration 
3. Maintain altitude and heading 
4. Complete cruise checklist 

COMMON ERRORS 
1. Improper entry technique 
2. Failure to establish and maintain specified airspeed 
3. Improper correction for torque effect 
4. Improper trim technique  
5. Unintentional stall  
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Power On Stall (Departure Stall) 

(AFH 4-9) 

Simulating a stall in take off configuration. 

Purpose: Develop stall awareness and recovery techniques. 

CLEAR THE AREA (Recovery must by completed above 1500’ AGL) 

EXECUTION 
1. Configure per takeoff checklist (Normal or Short-field) 
2. Slow aircraft to near rotation speed while maintaining altitude 
3. Pitch for Vy for Normal Takeoff or Vx or for Short-Field Takeoff 
4. Apply no less than 65 percent power 
5. Maintain heading and remain coordinated with proper rudder usage 
6. Smoothly increase AoA to continuously decrease airspeed  
7. At first indication of stall, announce “Stall Imminent” 
8. As aircraft buffets and the nose drops, announce “Stalling” 
9. Briskly push the yoke forward to reduce the AoA and break the stall 
10.Full power 
11.As lift is restored, smoothly adjust pitch attitude to Vy or Vx 
12. Maintain HDG +/- 10° in straight flight  
13. Climb to designated altitude and heading, complete cruise checklist 
14. If turning stall: bank not to exceed 20°, +/- 10° 

COMMON ERRORS 
1. Failure to recognize first indications of a stall 
2. Failure to achieve full stall 
3. Delayed recovery 
4. Uncoordinated use of flight controls 
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Figure 4-8. Power-on stall.

Power-On Stall and Recovery

Slow to lift-off speed,
maintain altitude.

Set takeoff power,
raise nose.

When stall occurs,
reduce AOA, roll 

wings level, and add 
power as needed.

As flying speed returns,
stop descent and
establish a climb.

Maintain climb airspeed, 
raise landing gear and

flaps, and trim.

Return to the 
desired flightpath.

Figure 4-9. Secondary stall.

Secondary Stall

Initial stall Incomplete or 
improper recovery

Secondary stall

occurs. As described in connection with the stall characteristics 
discussion, continual adjustments must be made to aileron 
pressure, elevator pressure, and rudder pressure to maintain 
coordinated flight while holding the attitude until the full stall 
occurs. In most airplanes, as the airspeed decreases the pilot 
must move the elevator control progressively further back 
while simultaneously adding right rudder and maintaining 
the climb attitude until reaching the full stall.

The pilot must promptly recognize when the stall has occurred 
and take action to prevent a prolonged stalled condition. The 
pilot should recover from the stall by immediately reducing 
the AOA and applying as much nose-down control input as 
required to eliminate the stall warning, level the wings with 
ailerons, coordinate with rudder, and smoothly advance the 
power as needed. Since the throttle is already at the climb 
power setting, this step may simply mean confirming the 
proper power setting. [Figure 4-8]

The final step is to return the airplane to the desired flightpath 
(e.g., straight and level or departure/climb attitude). With 
sufficient airspeed and control effectiveness, return the 
throttle to the appropriate power setting. 

Secondary Stall
A secondary stall is so named because it occurs after recovery 
from a preceding stall. It is typically caused by abrupt control 
inputs or attempting to return to the desired flightpath too 

quickly and the critical AOA is exceeded a second time. It 
can also occur when the pilot does not sufficiently reduce 
the AOA by lowering the pitch attitude or attempts to break 
the stall by using power only. [Figure 4-9]

When a secondary stall occurs, the pilot should again perform 
the stall recovery procedures by applying nose-down elevator 
pressure as required to eliminate the stall warning, level 
the wings with ailerons, coordinate with rudder, and adjust 
power as needed. When the airplane is no longer in a stalled 
condition the pilot can return the airplane to the desired 
flightpath. For pilot certification, this is a demonstration-only 
maneuver; only flight instructor applicants may be required 
to perform it on a practical test.

Accelerated Stalls
The objectives of demonstrating an accelerated stall are to 
determine the stall characteristics of the airplane, experience 
stalls at speeds greater than the +1G stall speed, and develop 
the ability to instinctively recover at the onset of such stalls. 
This is a maneuver only commercial pilot and flight instructor 
applicants may be required to perform or demonstrate on a 
practical test. However, all pilots should be familiar with the 
situations that can cause an accelerated stall, how to recognize 
it, and the appropriate recovery action should one occur. 

At the same gross weight, airplane configuration, CG 
location, power setting, and environmental conditions, 
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Power Off Stall (Landing/Arrival Stall) 
(AFH 4-8) 

Simulating a stall in the landing configuration. 

Purpose: Develop stall awareness and recovery techniques. 

CLEAR THE AREA (Recovery must be completed above 1500’ AGL) 

EXECUTION 
1. Configure per landing checklist 
2. Reduce power to idle 
3. Establish 500 fpm descent at an airspeed to simulate final approach 
4. Maintain heading and remain coordinated 
5. Smoothly bring the nose of the aircraft to the horizon 
6. Continue to smoothly increase AoA to induce a stall  
7. At first indication of stall, announce “Stall Imminent” 
8. As aircraft buffets and the nose drops, announce “Stalling” 
9. Briskly push the yoke forward to reduce the AoA and break the stall 
10.Full power, retract first notch of flaps 
11. As lift is restored, smoothly adjust pitch attitude to Vx and climb 
12. Begin to incrementally retract flaps to climb at Vy 
13. Maintain HDG +/-10° in straight flight  
14. Climb to designated altitude and heading, complete cruise checklist 

COMMON ERRORS 
1. Failure to recognize first indications of a stall 
2. Failure to achieve full stall 
3. Delayed recovery 
4. Uncoordinated use of flight controls 
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Figure 4-7. Power-off stall and recovery.

Power-Off Stall and Recovery

Establish normal 
approach.

Raise nose,
maintain heading.

When stall occurs, 
reduce angle of 

attack, roll wings level, 
and add power as needed.

As flying speed 
returns, stop descent 
and establish a climb.

Maintain climb airspeed,
raise landing gear and

flaps, and trim.

Return to the 
desired flightpath.

stall occurring during approach to landing. However, power-
off stalls should be practiced at all flap settings to ensure 
familiarity with handling arising from mechanical failures, 
icing, or other abnormal situations. Airspeed in excess of 
the normal approach speed should not be carried into a stall 
entry since it could result in an abnormally nose-high attitude. 

To set up the entry for a straight-ahead power-off stall, 
airplanes equipped with flaps or retractable landing gear 
should be in the landing configuration. After extending the 
landing gear, applying carburetor heat (if applicable), and 
retarding the throttle to idle (or normal approach power), 
hold the airplane at a constant altitude in level flight until the 
airspeed decelerates to normal approach speed. The airplane 
should then be smoothly pitched down to a normal approach 
attitude to maintain that airspeed. Wing flaps should be 
extended and pitch attitude adjusted to maintain the airspeed.

When the approach attitude and airspeed have stabilized, the 
pilot should smoothly raise the airplane’s nose to an attitude 
that induces a stall. Directional control should be maintained 
and wings held level by coordinated use of the ailerons and 
rudder. Once the airplane reaches an attitude that will lead 
to a stall, the pitch attitude is maintained with the elevator 
until the stall occurs. The stall is recognized by the full-stall 
cues previously described.

Recovery from the stall is accomplished by reducing the 
AOA, applying as much nose-down control input as required 
to eliminate the stall warning, leveling the wings, maintaining 
coordinated flight, and then applying power as needed. Right 
rudder pressure may be necessary to overcome the engine 
torque effects as power is advanced and the nose is being 
lowered. [Figure 4-7] If simulating an inadvertent stall on 
approach to landing, the pilot should initiate a go-around 
by establishing a positive rate of climb. Once in a climb, 
the flaps and landing gear should be retracted as necessary. 

Recovery from power-off stalls should also be practiced from 
shallow banked turns to simulate an inadvertent stall during 
a turn from base leg to final approach. During the practice 

of these stalls, take care to ensure that the airplane remains 
coordinated and the turn continues at a constant bank angle 
until the full stall occurs. If the airplane is allowed to develop 
a slip, the outer wing may stall first and move downward 
abruptly. The recovery procedure is the same, regardless 
of whether one wing rolls off first. The pilot must apply as 
much nose down control input as necessary to eliminate the 
stall warning, level the wings with ailerons, coordinate with 
rudder, and add power as needed. In the practice of turning 
stalls, no attempt should be made to stall or recover the 
airplane on a predetermined heading. However, to simulate a 
turn from base to final approach, the stall normally should be 
made to occur within a heading change of approximately 90°.

Full Stalls, Power-On
Power-on stall recoveries are practiced from straight climbs 
and climbing turns (15° to 20° bank) to help the pilot recognize 
the potential for an accidental stall during takeoff, go around, 
climb, or when trying to clear an obstacle. Airplanes equipped 
with flaps or retractable landing gear should normally be in 
the takeoff configuration; however, power-on stalls should 
also be practiced with the airplane in a clean configuration 
(flaps and gear retracted) to ensure practice with all possible 
takeoff and climb configurations. Power for practicing the 
takeoff stall recovery should be maximum power, although 
for some airplanes it may be reduced to a setting that will 
prevent an excessively high pitch attitude.

To set up the entry for power-on stalls, establish the airplane 
in the takeoff or climb configuration. Slow the airplane to 
normal lift-off speed while continuing to clear the area of 
other traffic. Upon reaching the desired speed, set takeoff 
power or the recommended climb power for the power-on 
stall (often referred to as a departure stall) while establishing a 
climb attitude. The purpose of reducing the airspeed to lift-off 
airspeed before the throttle is advanced to the recommended 
setting is to avoid an excessively steep nose-up attitude for 
a long period before the airplane stalls.

After establishing the climb attitude, smoothly raise the nose 
to increase the AOA, and hold that attitude until the full stall 
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Emergency Descent 

(AFH 9-2) 

A maneuver for descending as rapidly as possible to a lower altitude or 
to the ground for an emergency landing. 

Purpose: The need for an emergency descent may result from a fire, 
loss of cabin pressurization, sick passengers or any other situation 
demanding an immediate descent. 

CLEAR THE AREA 

EXECUTION 
High Drag: (Smoke in the cockpit, medical emergency, etc) 
1. Briskly reduce power to idle  
2. Deploy full flaps 
3. Bank by smoothly rolling to a 30°- 45° bank angle to maintain a 

positive load on the aircraft 
4. Allow the nose down to descend at Vfe (top of the white arc) 
5. Recover at an altitude determined by the instructor or examiner  

Low Drag: (Engine Fire, etc) 
1. Briskly reduce power to idle  
2. Bank by smoothly rolling to a 30° - 45° bank angle to maintain a 

positive load on the aircraft 
3. Allow the nose down to descend at Vno 
4. Recover at an altitude determined by the instructor or examiner  

COMMON ERRORS 
1. Improper use of appropriate checklist  
2. Improper clearing procedures before performing emergency descent 
3. Failure to identify if an emergency descent is needed 
4. Improper procedures to recover from an emergency descent  
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Chandelle (Commercial) 

(AFH 9-5) 

A maximum performance 180° climbing turn beginning from straight 
and level flight, and concluding with the airplane in a wings level, nose 

high attitude approximately 10 KTS above stalling speed. 

Purpose: Gain the most altitude possible for a given bank angle and  
power setting. Develop coordination, orientation, planning and feel for 
the airplane at varying airspeeds and attitudes. 

CLEAR THE AREA 

ENTRY           There is no standard altitude gain  
1. Identify ground references 
2. Level, controls configured, and airspeed at Va 
3. Advance throttle to full power 
4. 1st half of turn: Roll to 30° of bank while smoothly increasing pitch 

attitude                  
•          Constant bank, Increasing pitch 

5. 2nd half of turn: Smoothly roll out while maintaining pitch attitude 
•          Decreasing bank, Constant pitch  

6. Rollout within +/-10° of HDG, with airspeed 5-10 KTS above Vs1 
7. Maintain airspeed momentarily while just above stall  

RECOVERY 
1. Maintain altitude and power while slowly pitching down to increase 

airspeed. Return to cruise power 

COMMON ERRORS 
1. Improper pitch, bank, or power combination for entry/rollout 
2. Improper planning and timing of pitch and bank attitude changes 
3. A stall during the maneuver 
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Lazy Eight (Commercial) 

(AFH 9-6) 

Two 180° turns in opposite directions, while making a climb and 
descent in a symmetrical pattern during each of the turns. 

Purpose: Develop coordination of the flight controls across a wide 
range of airspeeds and attitudes. 

CLEAR THE AREA 

ENTRY 
1. Identify 45°, 90°, and 135° points  
2. Establish level flight at Va 
3. Smoothly initiate climbing turn  
4. At 45° reference point: maximum pitch with 15° of bank 
5. At 90° reference point: level pitch with 30° of bank 
6. At 135° reference point: maximum nose down attitude, 15° of bank  
7. At 180 reference point: pitch and wings level within +/-100 ft of 

entry ALT, +/-10 KTS of entry airspeed, +/-10° of entry HDG 
8. Repeat sequence in opposite direction 

COMMON ERRORS 
1. Poor selection of reference points 
2. Uncoordinated use of flight controls 
3. Inconsistent airspeed and altitude at key reference points 
4. Excessive deviation from reference points, loss of orientation 
5. Gain or loss of altitude at 180° point 
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Eights on Pylons (Commercial) 

(AFH 6-14) 

A figure eight ground track flown around “pylons.” The pilot adjusts the 
sight picture (climb & descend) to align the wing-tip reference with the 

pylon based on ground speed. 

Purpose: Ground reference maneuver designed to fly a figure-8 pattern 
where pilot maintains reference point using pitch adjusting to changes in 
ground speed. Climb when ground speed is higher, descend when 
groundspeed is lower 

CLEAR THE AREA 

ENTRY       Calculate pivotal altitude (GS2/11.3) 
1. Locate a straight road, power lines, etc. that is perpendicular to 

surface winds  
2. Identify pylon references  
3. Establish entry airspeed with aircraft level at Va at pivotal ALT 
4. Enter downwind, crossing reference pylon at a 45° angle on your left 
5. Lower wingtip to 30° on pylon and keep reference on the wingtip 
6. Maintain reference:  

1. lower pitch/descend if pylon is forward of wingtip 
2. raise pitch/climb if pylon is behind wingtip 

7. Locate 2nd pylon - as pilot crosses the road, count between 5-7 
seconds, then lower the right wing to identify second pylon 

COMMON ERRORS 
1. Faulty entry procedure, poor planning or orientation 
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2. Use of rudder alone to maintain pylon line of sight 
3. Poor selection of pylons 

Steep Spiral (Commercial) 
(AFH 9-4) 

A continuous gliding turn during which a constant radius is maintained 
around an area on the ground. The radius should be such that the 

steepest bank angle should not exceed 60°. 

Purpose: Rapidly dissipate substantial amounts of altitude while 
remaining over a selected spot. 

CLEAR THE AREA (Must recover at or above 1500’ AGL) 

ENTRY 
1. Identify a ground reference point  
2. Select altitude suitable for three 360° turns 
3. Level, controls configured, and airspeed at or below Va 
4. Plan steep spiral into the wind and to the left 
5. When over the start point, reduce power to idle and initiate spiral 
6. Roll 50°- 55° bank (do no exceed 60° bank)  
7. Clear the engine after completion of each 360° turn 
8. After three 360° turns, rollout within +/- 10 HDG, A/S +/- 10 KTS 

COMMON ERRORS 
1. Improper pitch, bank, yaw or power for entry or rollout 
2. Lack of constant airspeed and radius 
3. Failure to remain oriented over the reference point 
4. Failure to correct bank angle to compensate for the wind 
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Accelerated Stall (Commercial) 

(AFH 4-10) 

An accelerated stall demonstrates that the airplane can be stalled 
at any attitude and at any airspeed. 

Purpose: Develop understanding that a stall can occur significantly 
above the POH stall speed. Experience stalls at speeds greater than +1G 
stall speed, and develop the ability to instinctively recover at the onset 
of such stalls. 

CLEAR THE AREA (Must be recover at or above 3000’ AGL) 

ENTRY 
1. Establish a HDG 
2. Configure for cruise at or below Va 
3. Initiate a coordinated left turn to 45° bank 
4. Immediately upon reaching 45°, briskly pull back on the yoke until 

stall warning horn and/or buffet     DO NOT ALLOW FULL STALL 
5. Briskly push forward on yoke to reduce AoA and break the stall 
6. Level the wings and add power as necessary 
7. Return to ALT and HDG 
8. Complete cruise checklist 

COMMON ERRORS 
1. Failure to establish proper configuration proper to entry 
2. Improper or inadequate demonstration of the recognition of and 

recovery from the accelerated stall 
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