APPENDIX 3.

NATIONAL ASSOCIATION OF ROCKETRY
CERTIFIED MODEL ROCKET MOTORS
APPROVED FOR USE IN TEAM AMERICA 2019

The commercially-made model rocket motors listed below have been subjected to rigorous safety and
reliability testing conducted by the NAR Standards & Testing (S&T) Committee and are the only ones
approved for sale in the U.S. or for use in this Challenge. All motors listed here are in current production.
Every motor listed here will continue to be approved for use in the Team America 2019 event regardless
of any subsequent announced changes to the NAR's overall official engine certification list. This list may
be expanded if new motors are certified during the period of TARC; this expansion and any revised list
will be communicated to all those teams enrolled in the TARC.

Download "Motor Data Sheets" from the NAR web site if you desire additional information. Each data
sheet contains a thrust curve together with values from a test firing, including measured average thrust
and total impulse, plus 32 data points for use in altitude simulation computer programs.

Abbreviation Full Manufacturer Name
Aerotech Aerotech

Apogee Apogee

Cesaroni Cesaroni Technology Incorporated
Estes Estes Industries

Quest Quest Aerospace Education

Note: (R) following the listed casing dimensions denotes that the motor is a reloadable motor system
certified only with the manufacturer-supplied casing, closures, nozzle, and propellant. Reloadable motors
are not available for sale to persons under age 18, per U.S. Consumer Products Safety Commission
regulations. Also, the metal casings that reloadable motors use are quite expensive. But if the
performance of these types of model rocket motor happens to be exactly what you need for your design,
your supervising teacher/adult advisor can purchase them and supervise your use of them.

Manufacturers of E and F motors often use letter codes right after the motor average thrust value on the
label (e.g. the “FJ” in an F23FJ motor type) which designate the type of that manufacturer’s propellant
used in the motor. This code, or the absence of a code, does not affect status of certification for TARC
use.

Motors with “sparky” propellant or with an average thrust higher than 80 N are officially classified as
“high power motors” even if their total impulse is in the F power class or below, and such motors are not
listed or approved for use in TARC. Motors that are no longer in production are also not listed and may
not be used.
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NAR CERTIFIED MODEL ROCKET MOTORS

APPROVED FOR USE IN TEAM AMERICA 2019
As of August 16, 2018

Designhation MFgr. Casing Propellant Total
Size Mass Impulse
(mm) (grams) (N-sec.)
1/4A3-3T Estes 13 x 45 0.8 0.62
1/2A3-2T,4T Estes 13 x 45 2.0 1.25
1/2A6-2 Estes 18 x 70 2.6 1.25
A3-4T Estes 13 x 45 3.3 2.50
A6-4 Quest 18 x 70 3.5 2.50
A8-0,3,5 Estes 18 x 70 3.3 2.50
A10-0T Estes 13 x 45 3.6 1.88
A10-3T,PT Estes 13 x 45 3.8 2.50
B4-2,4 Estes 18 x 70 6.0 5.00
B6-0 Estes 18 x 70 5.6 4.90
B6-2,4,6 Estes 18 x 70 5.6 5.00
B6-0,2,4 Quest 18 x 70 6.5 5.00
C6-0,3,5,7 Estes 18 x 70 10.8 9.0
C6-0 Quest 18 x 70 11.0 8.8
C6-3,5 Quest 18 x 70 12.0 8.76
c11-0,3,5,7 Estes 24 x 70 12.0 9.0
C12-4,6,8 Quest 18 x 70 10.4 9.8
D5-P Quest 20 x 88 25.0 19.6
D8-0,3,5 Quest 24 x 70 22.0 18.6
DoOw-4,7 Aerotech 24 x 70 10.1 20.0
D10-3,5,7 Apogee 18 x 70 9.8 18.3
D10-3,5,7 Aerotech 18 x 70 9.8 18.3
D11-P Estes 24 x 70 24 .5 18.0
D12-0,3,5,7 Estes 24 x 70 21.1 17.0
D13wW-4,7,10 Aerotech 18 x 70 9.8 20.0
D15T-4,7 Aerotech 24 x 70 8.9 20.0
D16-4,6,8 Quest 18 x 79 12.5 12.4
D21T-4,7 Aerotech 18 x 70 9.6 20.0
D24T7T-4,7,10 Aerotech 18 x 70 8.8 18.5
E6-4,6,8,P Apogee 24 x 70 22.0 37.8
E9-4,6,8,P Estes 24 x 95 35.8 28.5
E11J-3 Aerotech 24 x 70 25.0 31.7
E12-0,4,6,8 Estes 24 x 95 35.9 27.2
E15W-4,7 Aerotech 24 x 65 16.2 35.0
E16-0,4,6,8 Estes 29 x 114 40.0 33.4
E16W-4,7 Aerotech 29 x 124 19.0 40.0
E18W-4,8 Aerotech 24 x 70 20.7 39.0
E20-4,7,10 Aerotech 24 x 65 16.2 35.0
E22SS-13A Cesaroni 24 x 69 13.4 24 .2
E23T-5,8 Aerotech 29 x 124 17.4 37.0
E28T-4,7 Aerotech 24 x 70 18.4 40.0
E30T-4,7 Aerotech 24 x 70 17.8 33.6
E30-4,7 Estes 24 x 70 17.8 33.6
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E31WT-15A R Cesaroni 24 x 69 11.2 26.1
E75VM-17A R Cesaroni 24 x 69 10.4 24 .8
F10-4,6,8 Apogee 29 x 93 40.0 74.3
F12J-3,5 R Aerotech 24 x 70 30.0 45.0
F15-0,4,6,8 Estes 29 x 114 60.0 49.6
F20wW-4,7 Aerotech 29 x 73 30.0 51.8
F21w-4,6,8 Aerotech 24 x 98 30.0 55.0
F22J3-5,7 R Aerotech 29 x 124 46.3 65.0
F23FJ-4,7 Aerotech 29 x 83 30.0 41.2
F24wW-4,7 R Aerotech 24 x 70 19.0 50.0
F25W-4,6,9 Aerotech 29 x 98 35.6 80.0
F26FJ-6,9 Aerotech 29 x 98 43.1 62.2
F26FJ-6 Estes 29 x 98 43.1 62.2
F27R-4,8 Aerotech 29 x 83 28.4 49.6
F29-12A R Cesaroni 29 x 98 30.9 54.8
F30FJ-4,6,8 Aerotech 24 x 90 31.2 47 .0
F30WH/LB-6A R Cesaroni 24 x 133 40.0 73.1
F31CL-12A R Cesaroni 29 x 98 25.7 55.5
F327-4,6,8 Aerotech 24 x 90 25.8 56.9
F32WH-12A R Cesaroni 29 x 98 29.9 52.8
F35wW-5,8,11 R Aerotech 24 x 95 30.0 57.1
F36SS-11A R Cesaroni 29 x 98 29.5 41.2
F36BS-14A R Cesaroni 29 x 98 25.6 51.5
F37W-S,M, L R Aerotech 29 x 99 28.2 50.0
F39T-3,6 R Aerotech 24 x 70 22.7 50.0
F40W-4,7,10 R Aerotech 29 x 124 40.0 80.0
F42T7-4,8 Aerotech 29 x 83 27.0 52.9
F44W-4,8 Aerotech 24 x 70 19.7 41.5
F50T7-4,6,9 Aerotech 29 x 98 37.9 80.0
F50T-4,6 Estes 29 x 98 37.9 80.0
F51BS-13A R Cesaroni 24 x 101 22.0 49.9
F51CL-12A R Cesaroni 24 x 133 33.0 75.0
F51INT-10 R Aerotech 24 x 70 26.5 55.1
F52T7-5,8,11 R Aerotech 29 x 124 36.6 78.0
F59WT-12A R Cesaroni 29 x 98 26.1 57.0
F62T-S,M,L R Aerotech 29 x 89 30.5 51.0
F62FJ-10 R Aerotech 24 x 95 32.2 47 .6
F63R-10 R Aerotech 24 x 95 27.6 49.5
F67W-4,6,9 Aerotech 29 x 89 30.0 61.1
F7O0WT-14A R Cesaroni 24 x 101 22.5 52.9
F79SS-13A R Cesaroni 24 x 133 40.1 67.8

Additional notes:

e The manufacturer-reported total impulse and propellant mass of
motors often differs from the values reported above, which are based
on testing by the NAR Standards & Testing Committee. The values
above are the ones that will be used 1n TARC.
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	1. SAFETY.  All rockets must be built and flown in accordance with the Model Rocket Safety Code of the National Association of Rocketry (NAR), any applicable local fire regulations, and Federal Aviation Regulations. Rockets flown at the Finals must ha...
	2. TEAMS.  The application for a team must come from a single school or a single U.S. incorporated non-profit youth or educational organization (excluding the National Association of Rocketry, Tripoli Rocketry Association, or any of their local chapte...
	3. ROCKET REQUIREMENTS.  Rockets must not exceed 650 grams gross weight at liftoff.  The overall length of the rocket must be no less than 650 millimeters (25.6 inches) as measured from the lowest to the highest points of the airframe structure in lau...
	4. PAYLOAD.  Rockets must contain and completely enclose three raw hen's eggs of 55 to 61 grams weight and a diameter of 45 millimeters or less; and must return them from the flight in the Capsule without any cracks or other external damage. The eggs ...
	5. DURATION SCORING.   The duration score for each flight shall be based on total flight duration of the Capsule (portion of the rocket containing the eggs and altimeter), measured from first motion at liftoff from the launch pad until the moment that...
	6. ALTITUDE SCORING.  Rockets must contain one and only one electronic altimeter of the specific commercial types approved for use in the Team America event.  These types are the Perfectflite APRA, Pnut, or Firefly.  The altimeter must be inspected by...
	7. FLIGHTS.   Team members cannot be changed after the first qualification flight, with one exception as noted below for the Finals. Only team members on record at the Aerospace Industries Association (AIA) with valid parent consent forms are eligible...
	8. SAFE RECOVERY.   Every portion of the rocket must return to earth safely and at a velocity that presents no hazard.  An entry which has any heavy structural part or an expended motor casing separate from the rest and fall to earth without any form ...
	9. RETURNS.  Return of the portion of the rocket containing the eggs and altimeter is required by the deadline time on that same day that was established at the beginning of the day's flying. If the rocket cannot be returned after an otherwise safe an...
	10. LAUNCH SYSTEMS.  Teams may use the electrical launch system and the launch pads (with six-foot long, 1-inch rails) provided by the event officials or may provide their own rail or tower system as long as it provides at least six feet of rigid guid...
	11. FLIGHT CONTROL.  Rockets may not use an externally-generated signal such as radio or computer control (except GPS navigation satellite signals) for any purpose after liftoff. They may use autonomous onboard control systems to control any aspect of...
	12. PLACES.  Places in the final fly-off of the competition will be determined on the basis of the sum of the altitude and duration scores. At the fly-offs, at least 24 teams will be invited to make a second flight based on the results of their first ...
	The top 100 qualifying teams (but with a limit of no more than three from any single school or other sponsoring organization), based on their reported scores, will be invited to attend the competitive "fly-off" event that will be held on May 18, 2019 ...
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