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This document includes combat vehicle performance requirements which impact the powertrain design and configuration.  The combat vehicle powertrain design and configuration shall align with these requirements.

1. Operating Conditions.  All performance requirements (sections 1-3) are expected to be met under the following operational parameters (unless otherwise stated): 


Ambient temperatures from -60 ºF to 120 ºF
Relative humidity up to 88%
Atmospheric pressure from 503 mbar to 1080 mbar
Radiator blockage area of 30%
Ancillary systems operating

2. Propulsion Performance Requirements.  These propulsion requirements are expected to be met under the operational parameters of section 1 continuously (unless otherwise specified) without overheating at a gross vehicle weight up to and including 40 tons:



Top forward speed ≥ 40mph
Top reverse speed ≥ 12mph
Pivot turn within 1.5 vehicle lengths at any speed 1-7RPM
Vehicle traverse forward & reverse road slopes between -60% & 60%
Vehicle operation forward & reverse and in any orientation on road slope of 45%
Vehicle lateral accelerations corresponding to 0.7 times gravity
Gear-engaged idle
Sustained (12 hours) neutral idle at environmental extremes
Sustained (3 hours) low speed operation at speeds above 0 and below 2 mph
Traverse of 90 degree, 6 meter radius left & right turns at a speed greater than 3.75mph but less than 8mph
Differential steer torque at sprocket providing tractive effort equal to 1.0 times GVW
Steer torque at sprocket providing tractive effort equal to 0.90 times GVW
Tractive effort of 1.0 times GVW at stall (@ 1080 mbar air pressure, after warm, non-continuous)
Tractive effort of 0.8 times GVW at stall (@ 503 mbar air pressure, after warm, non-continuous)
Forward acceleration (w/auxiliaries on) 0-20 mph in 8.0 seconds
Reverse acceleration (w/auxiliaries on) 0-10 mph in 5.0 seconds
Travel 0.125 miles from a standing start on dry, level hard surface in 22 seconds (after warm)
Tow capability of a tracked vehicle of equal weight and towing resistance at forward speeds up to 15.5 mph for 12.5 miles
Maximum tractive effort available at each speed from max speed at 0.7 TE/Wt to maximum vehicle speed (100% throttle)
Zero tractive effort at all speeds from 0 to maximum forward speed
In all driven transmission ranges w/input speed at all speeds between engine idle minus 50 rpm to engine high idle plus 50 rpm, a steer response at the transmission output shafts to any steer input from 10% to 100 % of max steer shaft rotation shall occur within 0.1 seconds of steer input

3. Braking Performance Requirements.  These braking requirements are expected to be met under the operational parameters of section 1 at a vehicle weight up to and including 50 tons:


3.1 Service braking parameters:


Deceleration rate from maximum speed to full stop on a dry, level, hard surface road, free of loose material ≥ 16 ft/s2 (8 ft/s2 in the event of a single point failure)
Maintained downhill speed (continuous braking) equal to uphill capability of the vehicle up to a 15% slope with a rolling resistance of 110 lbs/ton at 104 degrees F (7.5% slope in the event of a single point failure)
With engine running, capable of holding vehicle on a 60% grade both uphill and downhill, on dry hard surface free of loose material (26% grade in the event of a single point failure)
≥ 25 stops from 80% of maximum speed @ 16 ft/s2 at 3 min. intervals (8 ft/s2 in the event of a single point failure)


3.2 Parking brake parameters:


With engine running or shut down, capable of holding the vehicle on a 60% grade both uphill and downhill, on dry hard surface free of loose material
Be of a type with a solely mechanical means to retain engagement
Capable of achieving the performance specified with any single leakage-type failure, in any other brake system, of a part designed to contain compressed air or brake fluid (except failure of a component of a brake chamber housing)

4. Configuration Requirements.  In addition to the performance and operational parameters, the integrated powertrain is expected to conform to the following configurations:


Accessible maintenance components and common failure items (i.e. filters, accessories, etc.)
Powerpack capable of standing unassisted on surfaces when assembled and broken into major components 
Regenerative speed control steer system
Towable in a forward direction without damage to propulsion system at speeds up to 25 mph for up to 12.5 miles without disconnecting final drives
Disconnection of transmission to final drives possible within 15 minutes
Braking to transmission controlled by one or multiple input shafts 
Crescent, tow, and dead engine steer ability
Battlefield override/limp home mode to lock out powerpack diagnostic protect mode
Steering control via a wheel with steering angle input from the driver to the transmission controller
Two independent controls capable of returning the throttle to idle position
Protection from accidental contact with voltages in excess of 30V RMS or DC during normal operation, with means to cut off power while installing, replacing, or interchanging a complete assembly or part thereof
No ground connections to shields, hinges, or other mechanical parts to complete electrical circuits other than for static and safety grounding

