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APPENDIX X

FULL SCALE TEST PROGRAM DATA

This appendix contains the data plots representing
the 0.E. and degraded 1imit maneuver performance of both
the American Motors Ambassador and Dodge Coronet test
vehicles. Each vehicle was subjected to six test maneuvers
in the 0.E. condition and in each of the degraded conditions
defined in Table X-1.

The mechanical characterization of each degradation

mode has been presented in Volume 1, Section 5.

Data plots are arranged in this appendix by maneuver
number (as identified at the bottom of Table X-1). For
each maneuver category, the O0.E. or baseline performance of
the Ambassador is placed first followed by the various
degraded condition plots for that vehicle. Next, the O.E.
plot for the Dodge is presented, followed by its corresponding
degraded system plots. Note that the Dodge driver series
data (VHTP's 1, 2, and 3) include two sets of 0.E. plots,
labelled 0.E.-A and 0.E.-B. The 0.E.-A plots are considered
to represent the reference condition for degradations DI
and D2 only. The occurrence of a complete change of test
tires, following D2, was felt to constitute a sufficient
alteration of condition as to merit the conduct of the O0.E.-B
set of tests. The O.E.-B plots are considered to represent
the reference (baseline) condition for degradations D3, D4,
and D5.

The various response numerics which are plotted are
described ahead of each test set, while a mathematical

definition of each numeric is presented in Appendix VIII.



TABLE X-1
DEGRADATION CODES—FULL SCALE TESTS

Degradation

Code Description Applicable Tests

D1 Shock absorber VHTP #3
degradation-both rear
wheels

D2 Shock absorber degra- 1, 2, 3
dation-all four wheels

D3 Two steering system 1, 2, 3
elements degraded (ball
joints and tie rod ends)

D4 Four steering system 1, 2, 3
elements degraded (ball
joints, tie rod ends,
steering gear box, and
wheel bearings)

D5 Front end misalignment 1, 2, 3

Al Shock absorber degra- VHTP #4, 5, 6
dation-all four wheels

A2 Four steering system 4, 5, 6
elements degraded (ball
joints, tie rod ends,
steering gear box, and
wheel bearings)

A3 Front end misalignment 4, 5, 6

A4 Front end misalignment 4, 5, 6
combined with shock
absorber degradation at
all four wheels

Test Procedure Identification

VHTP #1 - Straight Line Braking
VHTP #2 - Braking In A Turn

VHTP #3 - Roadholding In A Turn
VHTP #4 - Trapezoidal Steer

VHTP #5 - Sinusoidal Steer

VHTP #6 - Drastic Steer and Brake

2



VHTP #1 - STRAIGHT LINE BRAKING

(AL)

Jave Average Deceleration from 35 mph to 10 mph

PB - Brake Line Pressure

@® - Indicates 2 Wheels Locked on the Same Axle

O - Indicates Fewer Than 2 Wheels Locked on
Either Axle
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VHTP #2 - BRAKING IN A TURN

PB - Brake Line Pressure

ép - Peak Vehicle Sideslip Rate
Ro(l/R) - Average Path Curvature Ratio Relative to
Initial Turn

O - Indicates Right Turn - Fewer Than 2 Wheels
Locked On Any Axle

A - Indicates Left Turn - Fewer Than 2 Wheels
Locked On Any Axle

® - Indicates Right Turn - 2 Wheels Locked On
One Axle

A - Indicates Left Turn - 2 Wheels Locked On
One Axle

15
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RO( /R) - Average Path Curvature Ratio
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BRAKING IN A TURN - AMBASSADOR [CONDITION - OE]
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Ro(l/R) - Average Path Curvature Ratio
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R (1/R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio
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RO( /R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio
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VHTP #3 - ROADHOLDING IN A TURN

f - Roadroughness Fundamental Frequency—Determined
by the Spacing of the Disturbance Elements in Each
Grid

RO(I/R)a o " Average Path Curvature Ratio Relative
to the Initial Turn

ép - Peak Body Sideslip Rate
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Ro(l/R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio

A
T JAN
A A
A A
JAN
A
A
The clipping of high
frequency, large
amplitude noise in
the A_ signal during
data 7 acquisition
may have introduced
certain small distor-
tions into these data
numerics.
9 11 14

f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - AMBASSADOR [CONDITION - D-3]

43




> D

>>
oB> D>
>

The clipping of high

frequency, large
amplitude noise in

the A_ signal during

Ro(l/R) - Average Path Curvature Ratio

data 7 acquisition
may have introduced
certain small distor-

tions into these data
numerics.

9 11 14
f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - AMBASSADOR [CONDITION - D-4]
44




> D

B
> >
>

> D>

>

The clipping of high

frequency, large
amplitude noise in

the A_ signal during
data 7 acquisition
may have introduced
certain small distor-

1
Ro( /R) - Average Path Curvature Ratio

tions into these data
numerics.

9 11 14

f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - AMBASSADOR [CONDITION - D-5]
45




Ro(l/R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio

JAN
AN

A A £
= A
AN
AN

9 11 14

f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - DODGE [CONDITION - D-2]
48




Ro(l/R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio
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Ro(l/R) - Average Path Curvature Ratio
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Bp - Peak Sideslip Rate - Radians/sec
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Bp - Peak Sideslip Rate - Radians/sec
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f - Roadroughness Fundamental Frequency - Hz
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- Peak Sideslip Rate - Radians/sec
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f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - AMBASSADOR [condition D5]
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- Peak Sideslip Rate - Radians/sec

“p

NP I N
v

9 11 14

f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - DODGE [CONDITION - OE-A]
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- Peak Sideslip Rate - Radians/sec

p

2

A
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A
zi A A
A
AN
A
9 11 14

f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - DODGE [CONDITION - D-1]
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Bp - Peak Sideslip Rate - Radians/sec

>

| b

>

9

11

14

f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - DODGE [CONDITION - D-2]
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- Peak Sideslip Rate - Radians/sec

p

NOTE:
Left Front
Ball Joint

B

Broke During
These Tests.

A

A A A

iy A A\
l

9 11 14

f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - DODGE [CONDITION - OE-B]
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- Peak Sideslip Rate - Radians/sec

"p

A 3
A
A X
A
| |
9 11 14

f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - DODGE [CONDITION - D-3]
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ép - Peak Sideslip Rate - Radians/sec

A A N
pay
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A

|

9 11 14

f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - DODGE [CONDITION - D-4]
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- Peak Sideslip Rate - Radians/sec

°p

P
cE> (D
> o>

9 11 14
f - Roadroughness Fundamental Frequency - Hz

ROADHOLDING IN A TURN - DODGE [CONDITION - D-5]
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VIITP #4 - TRAPLEIOIDAL STLER

1

o' - Normalized Steer Angle, or Nominal Front Wheel

Steer Angle

R_(1/R) - Path Curvature Response Averaged Over Two
> V€ Seconds and Ratinad tn a Poefarence Path

Curvature Deriving from a Steady Turn of
40 mph and 1.0g AV

Bp - Peak Vehicle Sideslip Angular Rate

Bp - Peak Vehicle Sideslip Angle
A - Indicates Left Turn
O - Indicates Right Turn
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Rs(l/R)av - Normalized Path Curvature Ratio

AN
D
4° 8° 12° 16° 20°
o' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - AMBASSADOR [condition OE]
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- Normalized Path Curvature Ratio

av

RS(l/R)

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.

2

4° 8° 12° 16° 20°

0' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - AMBASSADOR [condition Al]
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Rs(l,/R)aV - Normalized Path Curvature Ratio

4° 8° 12° 16° 20°
o' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - AMBASSADOR [condition A2]
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Rs(l/R)aV - Normalized Path Curvature Ratio

jo my
oo
Pb-ab-
o
oM

Vb &
)
&
4° 8° 12° 16° 20°
o' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - AMBASSADOR [condition A3]
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Rs(l/R)av - Normalized Path Curvature Ratio

\\v~4

a
8 |

4° 8°

12° 16° 20°

o' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - AMBASSADOR [condition A4]
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— Normalized Path Curvature Ratio

av

Rs(l/R)

P rantl i NN
W L4~

4° g8° 12° le6° 20°

o' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - DODGE [condition OE]
73

24°



Rs(l/R)av - Normalized Path Curvature Ratio

N
A&
I
4° 8° 12° 16° 20°
o' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - DODGE [condition Al]
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- Normalized Path Curvature Ratio

av

Rs(l/R)

0))
4° 8° 12° 16° 20°
o' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - DODGE [condition A2]
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Rs(l/R) av " Normalized Path Curvature Ratio

2.0

Vi
VAN
AN
B
4° 8° 12° 16° 20°
o' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - DODGE [condition A3]
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Rs(l/R)aV - Normalized Path Curvature Ratio

A
®
a
®
744\
4° 8° 12° 16° 20°
o' - Normalized Steer Angle - Degrees

TRAPEZOIDAL STEER - DODGE [condition A4]
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VHTP #5 - SINUSOIDAL STEER

Vehicle Heading Angle Deviation After 3.4 Seconds

Normalized Steer Angle, or Nominal Front Wheel
Steer Angle

Lane Change Deviation from '"Ideal' Lane Change
Displacement

Peak Sideslip Angle

Indicates Sine Steer Input is of "Initially Left"
polarity

Indicates Sine Steer Input is of "Initially Right"
polarity
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A - Lane Change Deviation - Feet
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8 12 16

0 Normalized Steer Angle - Degrees

20

SINUSOIDAL STEER - 45 MPH - AMBASSADOR [condition OE]
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A - Lane Change Deviation - Feet
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i
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0 - Normalized Steer Angle - Degrees

20

SINUSOIDAL STEER - 45 MPH - AMBASSADOR [condition Al]
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A - Lane Change Deviation - Feet
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25

20

15

10

5%

8 12 16

0 - Normalized Steer Angle - Degrees

20

SINUSOIDAL STEER - 45 MPH - AMBASSADOR [condition A2]
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A - Lane Change Deviation - Feet
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0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 45 MPH - AMBASSADOR [condition A3]
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A - Lane Change Deviation - Feet
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0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 45 MPH - AMBASSADOR [condition A4]

94

24



A - Lane Change Deviation - Feet
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0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 45 MPH - DODGE [CONDITION - OE]
95

24



A - Lane Change Deviation - Feet
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D>

4 8 12 16 20

0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 45 MPH - DODGE [CONDITION - Al]
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A - Lane Change Deviation - Feet
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0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 45 MPH - DODGE [CONDITION - A2]
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A - Lane Change Deviation - Feet
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15

10

4 8 12 16 20

0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 45 MPH - DODGE [CONDITION - A3]
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A - Lane Change Deviation - Feet
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0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 45 MPH - DODGE [CONDITION - a4]
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A - Lane Change Deviation - Feet

40
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15

10

SINUSOIDAL STEER - 60 MPH - AMBASSADOR [condition OE]
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0 - Normalized Steer Angle - Degrees
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A - Lane Change Deviation - Feet
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SINUSOIDAL STEER - 60 MPH - AMBASSADOR [condition - Al]
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0 - Normalized Steer Abgle - Degrees
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A - Lane Change Deviation - Feet
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SINUSOIDAL STEER - 60 MPH - AMBASSADOR [condition - A2]
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0 - Normalized Steer Angle - Degrees
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A - Lane Change Deviation - Feet
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10

SINUSOIDAL STEER - 60 MPH - AMBASSADOR|[condition A3]
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0 - Normalized Steer Angle - Degrees
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A - Lane Change Deviation - Feet
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0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 60 MPH - AMBASSADOR [condition A4]
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A - Lane Change Deviation - Feet
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SINUSOIDAL STEER - 60 MPH - DODGE [CONDITION - O.E.]
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0 - Normalized Steer Angle - Degrees
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A - Lane Change Deviation - Feet
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25
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10

SINUSOIDAL STEER - 60 MPH - DODGE [CONDITION - Al]

®
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0 - Normalized Steer Angle - Degrees
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A - Lane Change Deviation - Feet
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0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 60 MPH - DODGE [CONDITION - A2]
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A - Lane Change Deviation - Feet
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0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 60 MPH - DODGE [CONDITION - A3]
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A - Lane Change Deviation - Feet
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0 - Normalized Steer Angle - Degrees

SINUSOIDAL STEER - 60 MPH - DODGE [CONDITION - A4]
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