G – FORCES

Lesson Plan & Program Text

I. Introduction:

A. Annual Review of Gravitational Forces.

B. References:  

FM – 301, Aeromedical Training for Flight Personnel

C.  Instructions:   Review attached information and complete written

exam.   Submit the exam to the Training Officer.  If you require

further material or clarification contact the Training Officer.  

II. Outline:

A. Review acceleration 

B. Factors affecting acceleration forces

C. Physiological effects of low magnitude acceleration

D. Physiological effects of high magnitude acceleration

III. Lesson Plan: 

A. Types of acceleration

(1) Linear acceleration – change in speed without change in direction

(2) Radial or centripetal acceleration – change in direction without a change in speed.

(3) Angular acceleration – simultaneous change in speed and direction.

B. G-Forces - the gravitational force and direction in which the body receives acceleration forces.  

(1) Positive-G – body is accelerated in the headward direction.  The body is forced into the seat.

(2) Negative-G – acceleration in the direction of the feet.  Body is lifted out of the seat.

(3) Forward transverse-G – acceleration across the body in the back-to-chest direction.  Experienced during takeoff.

(4) Backward transverse-G - acceleration across the body in the chest-to-back direction.  Experienced during deceleration.

(5)  Lateral-G – (left or right) force across the body from shoulder-to-shoulder.

C. Factors affecting accelerative forces.

(1) Intensity

(2) Duration

(3) Rate of onset

(4) Body area and site

(5) Impact direction

D. Physiological effects of low-magnitude acceleration – ( 1 – 10 G’s )

(1) Effects of Positive G’s

a. body weight increased in direct proportion to the force

b. internal organs are pulled downward

c. decrease blood flow to brain

d. loss of vision (blackout); loss of consciousness

e. Incremental factors include M-1 maneuver, L-1 maneuver,

      body suit.      

(2) Effects of Negative G’s

a. blood pools in head

b. redout

c. loss of consciousness

(3) Effects of Transverse G’s

a. body tolerant to transverse acceleration because of minimal effect on blood flow.

b. extreme exposure may displace organs, interfere with 

      respiration.

(4) Effects of Lateral G’s 

a. body has minimal tolerance to lateral acceleration.

b. Aircraft do not normally apply accelerative forces in lateral axis so is of little significance to pilot.

E. Physiological effects of high-magnitude acceleration  (>10 G)

(1) Short duration, high intensity commonly associated with aircraft

 crash,  ejection seat operation, parachute-opening.

(2) Results vary in intensity from discomfort to incapacitation to

 death.

(3) Survival depends on three criteria:

a. crash forces transmitted to the occupants

b. occupiable living space

c. aircraft design features

