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APPENDIX VI I 
FULL-SCALE PROGRAM DATA 

Th i s  appendix  c o n t a i n s  t h e  d a t a  p l o t s  f o r  a l l  t e s t  

v e h i c l e s  i n  a l l  maneuvers.  Each p l o t  c o n t a i n s  t h o s e  d a t a  

p o i n t s  which a r e  c o n s i d e r e d  t o  b e  v a l i d  a s  g e n e r a t e d  from 

t h e  d i g i t a l  t a b u l a t i o n  d i s c u s s e d  i n  Appendix V .  

The p l o t s  a r e  o r g a n i z e d  by maneuver number g r o u p i n g s .  

The d e r i v a t i o n s  of t h e  v a r i o u s  numerics  a r e  d e f i n e d  i n  

Appendix V m a t h e m a t i c a l l y ,  and a r e  r e d e f i n e d  ahead o f  each  

group of  p l o t s  i n  d e s c r i p t i v e  t e r m s .  

The d a t a  p l o t s  i n  each maneuver a r e  a r r a n g e d  w i t h  an 

a l p h a b e t i c a l  o r d e r  of  v e h i c l e  p r e s e n t a t i o n ,  a s  f o l l o w s :  

Ambassador (AMC) 

A u s t i n  America 

Brookwood (Chevro le t )  

Dodge Coronet  

F i r e b i r d  ( P o n t i a c )  

G a l a x i e  (Ford) 

Gremlin (AMC) 

I m p e r i a l  ( C h r y s l e r )  

Lotus Europa 

Mercedes 3 0 0  SEL 

Toronado (Oldsmobile)  

Volkswagen Super  B e e t l e  

Data  p l o t s  a r e  n o t  p r o v i d e d  f o r  e i t h e r  t h e  A u s t i n  o r  

Volkswagen i n  VHTP # 5 ,  6 0  mph. I n  a d d i t i o n ,  no VHTP #6 

d a t a  i s  p r o v i d e d  f o r  t h e  A u s t i n .  



VHTP #1 - STRAIGHT LINE BRAKING 

(*x) ave - Average Deceleration from 35 mph to 10 mph 

PB - Brake Line Pressure 

a -  Indicates 2 Wheels Locked on the Same Axle 
0 -  Indicates Fewer Than 2 Wheels Locked on 

Either Axle 
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VHTP # 2  - BRAKING IN A TURN 

(Ax) ave - Average D e c e l e r a t i o n  from 35 mph t o  1 0  mph 

PB - Brake Line P r e s s u r e  

@P - Peak V e h i c l e  S i d e s l i p  Angle 

8, - Peak V e h i c l e  S i d e s l i p  Angle Rate 

Ro(l /R)  - Average Pa th  Curva tu re  R a t i o  R e l a t i v e  t o  
I n i t i a l  Turn 

0 -  I n d i c a t e s  R igh t  Turn - Fewer Than 2 Wheels 
Locked On Any Axle 

A -  I n d i c a t e s  L e f t  Turn - Fewer Than 2 Wheels 
Locked On Any Axle 

@ -  I n d i c a t e s  R igh t  Turn - 2 Wheels Locked On 
One Axle 

A -  I n d i c a t e s  L e f t  Turn - 2 Wheels Locked On 
One Axle 



















(Ax) AV - Average Long i tud ina l  Acce le ra t ion  ( G ' s )  
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(Ax) av - Average Longitudinal Acceleration - G ' s  

BRAKING IN A TURN - AMBASSADOR 
4 0 
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(Ax) av - Average Longitudinal Acceleration - G ' s  

BRAKING IN A TURN - AUSTIN 



(Ax) av - Average Longitudinal Acceleration - G ' s  

BRAKING IN A TURN - CHEVROLET 
4 2  
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(Ax) av - Average Longitudinal Acceleraticn - G's 

BRAKING I N  A TURN - DODGE 



(Ax) av - Average Longitudinal Acceleration - G's 

BRAKING IN A TURN - FIREBIRD 

4 4  
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(Ax) av - Average Longitudinal Acceleration - G's 

BRAKING IN A TURN - GALAXIE 
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(Ax) av - Average Longitudinal Acceleration - G's 

BRAKING IN A TURN - GREMLIN 
46  



(Ax) av - Average Longitudinal Acceleration - G I s  

BRAKING I N  A TURN - IMPERIAL 
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(*x) av - Average Longitudinal Acceleration - G's 

BRAKING IN A TURN - LOTUS 
4 8  



0 .2  0 . 4  0 . 6  0 .8  1 . 0  

(Ax) a, - Average Longitudinal Acceleration - G I s  

BRAKING IN A TURN - MERCEDES 
4 9 



(Ax) a. - Average Longitudinal Acceleration - GIs 

BRAKING I N  A TURN - TORONADO 
5 0 
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(Ax) av - Average Longitudinal Acceleration - G ' s  

BRAKING IN A TURN - VW 



VHTP # 3  - ROADIIOLDING IN A TURN 

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

Ro (1/R) ave - Average Path Curvature Ratio Relative 
to the Initial Turn 

8, - Peak Body Sideslip Rate 



f - Roadroughness Fundamental Frequency -Hz 

ROADHOLDING IN A TURN - AMBASSADOR 
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f - Roadroughness Fundamental Frequency - Hz 
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - CHEVROLET 
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - DODGE 
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f - Roadrouqhness Fundamental Freauency - Hz 

ROADHOLDING IN A TURN - FIREBIRD 
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - GALAXIE 
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f - Roadroughness Fundamental Frequency - Hz 
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f - Roadroughness Fundamental Frequency - Hz 
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f - Roadroughness Fundamental Frequency - Hz 
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - TORONADO 
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING I N  A TURN - VW 
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f - Roadroughness Fundamental Frequency - Hf 
ROADHOLDING IN A TURN - AMBASSADOR 
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f - Roadroughness Fundamental Frequency - Hf 
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f - Roadroughness Fundamental Frequency - H, 
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f - Roadroughness Fundamental Frequency - Hf 
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f - Roadroughness Fundamental Frequency - Hf 
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f - Roadroughness Fundamental Frequency - Hf 

ROADHOLDING IN A TURN - GREMLIN 
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f - Roadroughness Fundamental Frequency - Hf 

ROADHOLDING IN A TURN - MERCEDES 
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f - Roadroughness Fundamental Frequency - Hf 
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f - Roadroughness Fundamental Frequency - Hf 

ROADHOLDING IN A TURN - VW 
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VHTP #4 - TRAPEZOIDAL STEER 

A - Peak L a t e r a l  A c c e l e r a t i o n  
Y P 

N - T e s t  Runs 

o f  - Normalized S t e e r  Angle ,  o r  Nominal F ron t  Wheel 
S t e e r  Angle 

r - Peak Yaw Rate 
P 

RS (1/R) ave - Pa th  Curva tu re  Response Averaged Over Two 
S e c o n d s  2nd. R n t i ~ ~ ?  t n  I D.eFt-rezce na t \  
Curva tu re  Der iv ing  from a S teady  Turn o f  
40  nlph and l . O g  A 

Y 

6 ,  - Peak Veh ic l e  S i d e s l i p  Angular Rate  

6, - Peak Veh ic l e  S i d e s l i p  Angle 

A - I n d i c a t e s  L e f t  Turn 

0 - I n d i c a t e s  R igh t  Turn 
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4 O 8 O 1 2 O  16' 2 0 °  

a '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER -DODGE 

8 1 
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c r '  - Normalized Steer  Angle - Degrees 

TRAPEZOIDAL STEER - FIREBIRD 

8 2  



TRAPEZOIDAL STEER - GALAXIE 
83 





0 '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - IMPERIAL 
85 



4 O 8' 12O 16' 20° 

a '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - LOTUS 
86 



a '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - MERCEDES 
8 7 



TRAPEZOIDAL STEER - TORONADO 
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TRAPEZOIDAL STEER - VW 
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4 8 O  1 2 O  1 6 O  20°  

B '  - Normalized Steer Angle - Degrees 
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a '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - IMPERIAL 



a '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - LOTUS 
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4 O 8 O 1 2 O  16' 20°  

a '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - TORONADO 
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TRAPEZOIDAL STEER - VW 

137 



4 O 8 O 12O 16' 20° 

0 '  - Normalized Steer Angle - Degrees 
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0' - Normalized Steer Angle - Degrees 
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a '  - Normalized Steer Angle - Degrees 
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cr '  - Normalized Steer Angle - Degrees 
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VHTP # 5  - SINUSOIDAL STEER 

A+ - V e h i c l e  Heading Angle D e v i a t i o n  A f t e r  3 . 4  Seconds 

u - Normalized S t e e r  Angle ,  o r  Nominal F ron t  Wheel 
S t e e r  Angle 

A - Lane Change D e v i a t i o n  from " I d e a l "  Lane Change 
Disp lacement  

B~ 
- Peak S i d e s l i p  Angle 

A - I n d i c a t e s  S i n e  S t e e r  I n p u t  i s  of  " I n i t i a l l y  L e f t "  
p o l a r i t y  

0 - I n d i c a t e s  S i n e  S t e e r  I n p u t  i s  of  " I n i t i a l l y  Right"  
p o l a r i t y  



4 8 12 16 2 0 2 4  

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 4 5  MPH - AMBASSADOR 
1 6 3  



4 8 1 2  1 6  2 0  2 4  

0 - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 4 5  MPH - AUSTIN 
1 6 4  



4 8 12 16 2 0 

a - Normalized S t e e r  Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - BROOKWOOD 
1 6 5  



4 8 12 16 20 

0 - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - DODGE 



4 8 12 16 20 

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - FIREBIRD 
1 6 7  



4 8 12 16 20 

a - Normalized Steer Angle - Degrees 
SINUSOIDAL STEER - 45 MPH - GALAXIE 

1 6 8  
-- 

- - .. ~ - . . - 



4 8 1 2  1 6  2 0  

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPE - GREMLIN 
169 



0 - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 4 5  MPH - IMPERIAL 



4 8 1 2  16 2 0  2 4  

a - Normalized Steer Angle - Degrees 
SINUSOIDAL STEER - 45 MPH - LOTUS - -.. 



a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 4 5  MPH - MERCEDES 
1 7 2  



4 8 12 16 20 

a - Normalized Steer Angle - Degrees 
SINUSOIDAL STEER - 45 MPH - TORONADO 

173 



cf - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 4 5  MPH - VW 



4 8 12 16 20 

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - AMBASSADOR 
1 7 5  



4 8 12 16 20 24 

a - Normalized Steer Anqle - ~egrees 
SINUSOIDAL STEER - 60 MPH - BROOKWOOD 

1 7 6  



a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - DODGE 



4 8 1 2  16 20 

a - Normalized Steer Angle - Degrees 
SINUSOIDAL STEER - 60 MPH - F I R E B I R D  

1 7  8 
- ~ -- - - - -  - 



- .. 

The p l o t t e d  p o i n t s  on - 
t h i s  f i g u r e  a r e  i n v a l i d ,  
i n  a s t r i c t  s e n s e ,  
because  of an o f f s e t  - 
which was p r e s e n t  i n  t h e  
s t e e r i n g  d i sp l acemen t  
s i n u s o i d  d u r i n g  t e s t i n g .  
The dashed l i n e  i s  shown 
t o  r e p r e s e n t  an  approxi -  
mate mean performance - 
f o r  t h i s  v e h i c l e  a s  i s  
i n d i c a t e d  by t h e  d a t a .  

a - Normalized S t e e r  Angle - Degrees 

SINUSOIDAL STEER - 6 0  MPH - GALAXIE 



4 8 12 16 20 

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - GREMLIN 
1 8 0  

- .- ... -- - " .... 



4 8 12 16 20 

a - Normalized Steer Angle - Degrees 

S I N U S O I D A L  S T E E R  - 6 0  MPH - L O T U S  

1 8 1  



4 8 1 2  1 6  2 0  

o - Normalized S t e e r  Angle - Degrees 

S I N U S O I D A L  S T E E R  - 6 0  MPH - I M P E R I A L  

1 8 2  
- -- ~ ~ . - 



4 8 12 16 20 

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - MERCEDES 
1 8 3  



4 8 12 16 20 

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - TORONADO 
1 8 4  
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cr 
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8 12 16 20 2 4  

o - Normalized Steer Angle - Degrees 

S I N U S O I D A L  S T E E R  - 6 0  MPH - GALAXIE 













































5 10 1 5  2 0  2 5  3 0  3 5  4 0 

A - Lane Chanqe Deviation - Feet 

SINUSOIDAL STEER - 60 MPH - GALAXIE 
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VHTP #6 - DRASTIC STEER AND BRAKE 

;J - T e s t  Runs 

@P - Peak Va lue  of  R o l l  Angle  
























