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1. SCOPE. This TOP describes how tracked- and wheeled-vehicle-
acceleration and minimum~ and max’'anum-spsed tests are conducted. The
couditions for the teats are also detailed.

2. FACILITIES AND INSTRUMENTATION.

2.1 Facilities.

ITEM CHARACTERISTICS
Hard-surfuaced, straight road Level, bituminous or concrete

at least Z km long
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2.2 Instrumentation. ;

ITEM MAXIMUM PERMISSIBLE ERROR OF MEASUREMENT* 1

‘ Speed-measuring devicae 4+ 0.2 km/hr, or % 0.2 mph | §
Engine tachometer 4+ 0.5% of full-scale range 2

Timing device as appropriate + 0.1 sec. ;

Recording device as requirad System dependent '§

*Values may be assumed to represent + 2 gtandard deviations; thus,
the stated tolerances should not be exceeded in more than 1 meas-
urement out of 20.

3. PREPARATIONS FOR TESTS.

3.7 Vehicle .'reparations.

a. Prepare the engine, transmission, and when applicable, the
governor, for maximum performance per vehicle specifications,

b. Make all pertinent adjustments, such as brakes, throctle link-
age, track tension, tire inflation, ignition timing, etec., to comply
with specifications.

c. Lubricate all components with the proper quantity and grade of
lubricant, and maintain proper levels throughout the tests.

d. Load the vehicle with its normal payload or combat weight.
Actual or simulated payload weight shall be prepared in advance.

e, FEpgine, transmission, and vehicle preparations mentioned above
do not apply when the vehicle is being tested in an "as received" con-
dition, or when the effect of completed durability ovperation on speed
and acceleration 1s desired.

3.2 Instrumentation. Install the speed-measuring device, engine
tachometcr and suitable timing devices.

4. TEST CONTROLS. Observe the following test restrictions:
a. The road surface ghall be smooth and hard-surfaced.

b. The grade shall be minimal (0 to 1%).

¢. There shall be no precipitation or foreign matter on the road
- surface.
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d. Wind speed shall not be more than 3.2 km/hr (2 mph) if a cross-
wind, and not more than 1.6 km/hr if blowing with or against direction

of movement. [

e, Operate the test item a minimum of one-half hour prior to test’' .,

to ensure normal, component-operating temperatures. i
[

5. PERFORMANCE TESTS.

3.1 Acceleration Tests.

NOTE: For vehicles that are required to tow a trailer, this test
will be performed with and without a fully payloaded trailer,

5.1.1 Methods. Determinc fuil-throttle acceleration under the following
conditions:

a. Frow a standing start, with engine 1idling, to maximum road
speed in each gear or range (or from minimum speeds ia the higher gears
when torque is insufficicnt for a standing siart). Record time versuc
vehicle speed at yuiltable road-speed increments over ('.e opcrating speed
range in each gear to Jdefine the characteristic curve.

[
;
4
.é
k

i

:
i

b. From a standing start, with engine idling, to maxiwmum road :: ,
speed while shifting only through gears that permit maiximum speed to
be reached in the shortest possible time. Record time versus vehicle
speed at sultable road-speed increments over the operating speed range
in each gear to define the characteristic curve,

¢. From one predetermined road speed to another, the exact con-
ditions depending upon the type of vehicle being tested. 1/ Record time
versus vehicle speed at sultaple road-speed increments over the uperating
speed range in each gear to define the characteristic curve.

d. Make test runs in both directions to negate wind conditions,
and make sufficient trials to assure a reliable average value for meas-
urements.

5.1.2 Pata Required. Record data as stated in Paragraph 5.1.1.

MOTE: Acceleration time shall be measured from the instanc
vehicle motion begins. 1If system-response lag is sig-
nificant, acceleration time should also be measured from
the instant the acrelerator is moved.

1/ This subtest is not esseptlal to every test program, but may be con~
ducted at the discretion of the evaluator.
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5.2 Maximum- and Minimum-Speed Tests.

NOTE: For vehicles that are required to tow a trailer, this test
will be performed with and without a fully payloaded trailer.

5.2.1 Method for Maximum Speed.

a. Set the vehicle to full throttle in the lowest gear or range
to obtain maximum speed in that gear.

b. With the vehicly in motion, set the vehicle to full tlrottle .
in the next higher pear or vange to obtaln maximum speed In that gear.

¢. Repeat above uncil all gears or ranges have been tested.

d. Repeat procedures witi the vehicle moving in the opposite
direction. :

5.2.2 Method for M:aimum Speed.

a. Set the vehicle to part threttle in the highest gear or range
and adjust throttle until minimum speed in that gear is obtained.

b. With the vehicle in motion, set the vehicle to part throttle
in the next lower gear or range to obtain m'nimum speed in that gear.
N\

c. Repeat until all gears or ranges h.ve been tested.

d. Repeat procedures with the vehicle meving in the opposite
direction.

NOTE: Minimum speeds are the lowest speeds compatible with
smooth engine performance in any given gear or range.

5.2.3 Data Required. Record the following tor cach measurement taken:
a. Gear or range.

b. Maximum road speed (km/hr) and engine vpeed (rpm; obtaired
for each gear or range in each direction.

¢. Minimum road speed (km/hr) and eungine speed (rpm) oltained
tor each gear or range in each direction.
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6. DATA REDUCTION AND PRESENTATION.

6.1 Acceleration Tests. The average of thic data obtained shall be

plotted as time (seconds) versus speed (kilometers per hour) as illus-

trated in Figure 1.

NOTE: Points for which the engine speed exceeded maximum-rated
rpm shall be re-run at maximum-rated speed.

6.2 Maximum— and Minimum-Speed Tests. The two readings for each gear

)r range (one in each direction) for both maximum and minimum speed

shall be averaged and presented as the maximum and minimum speed for

the individual gear or range.

Recommended changes to this publicg:ion should be forwarded to
Commander, US Army Test and Evaluaiion Command, ATTN:

DRSTE-AD~M, Aberdeen Proving Ground, MD 21005. Technical infor-
mation may be obtained from the preparing activity: Commander,
US Army Aberdeen Proving Ground, ATTN: STEAP-MT-M, iberdeen
Proving Ground, M) 21005. Additional copiles are available from
the Defense Technical Information Center, Cameron Station,
Alexandria, VA 22314. This document is identified by the
accession number (AD No.) printed on the first page.
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Acceleration (Time-Velocity) Characteristics.
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d. Wind speed shall not be more than 10 km/hr (6 mph).

e. Operate the test item a minimum of one-half hour prior to test
to ensure normal, component-—operating temperatures.

5. PERFORMANCE TESTS.

5.1 Acceleration Tests.

NOTE: For vehicles that are required to tow a trailer, this test
will be performed with and without a fully payloaded trailer.

5.1.1 Methods. Determine full-throttle acceleration under the following
conditions:

a. From a standing start, with engine idling, to maximum road
speed in each gear or range (or from minimum speeds in the higher gears
when torque 1is insufficient for a standing start). Record time versus
vehicle speed at suitable road-speed increments over the operating speed
range in each gear to define the characteristic curve.

b. TFrom a standing start, with engine idling, to maximum road
speed while shifting only through gears that permit maximum speed to
be reached in the shortest possible time. Record time versus vehicle
speed at suitable road-speed increments over the operating speed range
in each gear to define the characteristic curve.

c. TFrom one predetermined road speed to another, *he exact <on-
ditions depending upon the type of vehicle being tested. 1/ Record time
versus vehicle speed at suitable road-speed increments over the operating
speed range in each gear to define the characteristic curve.

d. Make test runs in both directions to negate wind conditions,
and make sufficient trials to assure a reliable average value for meas-
urements.

5.1.2 Data Required. Record data as stated in Paragraph 5.1.1.

NOTE: Acceleration time shall be measured from the instant
vehicle motion beging. If system-response lag is sig-
nificant, acceleration time should also be measured from
the instant the accelerator is moved.

1/ This subtest {s not essential to every test program, but may be con-
ducted at che discretion of the evaluator.
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5.2 Maximun- and Minimum-Speed Tests.

NOTE: For vehicles that are required to tow a trailer, this test

#ill be performed with and without a fully payloaded trailer.

5.2.1 Method for Maximum Speed.

a. Set the vehicle to full throttle in the lowest gear or range
to obtain maximum speed in that gear.

b. With the vehicle in motion, set the vehicle to full throtrle
in the next higher gear or range to obtain maximum speed in that gear.

c. Repeat above until all gears or ranges have been tested.

d. Repeat procedures with the vehicle moving in the opposite
direction.

5.2.2 Method for Minimum Speed.

a. Set the vehicle to part throttle in the highest gear or range

and adjust throttle until minimum speed in that gear is obtained.

b. With the vehicle in motion, set the vehkicle to part throttle
in the next lower gear or range to obtain minimum speed in that gear.

c. Repeat until zall gears or ranges have been tested.

d. Repeat procedures with the vehicle moving in the opposite
direction.

NOTE: Minimum speeds are the lowest speeds compatible with
smooth engine performance in any given gear or range.

5.2.3 Data Required. Record the following for each measurement taken:

a.  Gear or range.

b. Maximum road speed (km/hr) and engine speed (rpm) obtained
for each gear or range in each direction.

c. Minimum road speed (km/hr) and engine speed (rpm) obtained
for each gear or range in each direction.
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