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APPENDIX X 

FULL SCALE TEST PROGRAM DATA 

Th i s  append ix  c o n t a i n s  t h e  d a t a  p l o t s  r e p r e s e n t i n g  

t h e  0 . E .  and degraded  l i m i t  maneuver per formance  of  b o t h  

t h e  American Motors Ambassador and Dodge Coronet  t e s t  

v e h i c l e s .  Each v e h i c l e  was s u b j e c t e d  t o  s i x  t e s t  maneuvers 

i n  t h e  O . E .  c o n d i t i o n  and i n  each  of  t h e  degraded  c o n d i t i o n s  

d e f i n e d  i n  Tab l e  X-1. 

The mechanica l  c h a r a c t e r i z a t i o n  o f  each d e g r a d a t i o n  

mode has  been  p r e s e n t e d  i n  Volume 1, S e c t i o n  5 .  

Data p l o t s  a r e  a r r a n g e d  i n  t h i s  append ix  by maneuver 

number ( a s  i d e n t i f i e d  a t  t h e  bo t tom o f  Tab l e  X-1 ) .  For  

each  maneuver c a t e g o r y ,  t h e  O . E .  o r  b a s e l i n e  per formance  o f  

t h e  Ambassador i s  p l a c e d  f i r s t  f o l l o w e d  by t h e  v a r i o u s  

degraded  c o n d i t i o n  p l o t s  f o r  t h a t  v e h i c l e .  Next ,  t h e  O . E .  

p l o t  f o r  t h e  Dodge i s  p r e s e n t e d ,  f o l l owed  by i t s  c o r r e s p o n d i n g  

degraded  sys t em p l o t s .  Note t h a t  t h e  Dodge d r i v e r  s e r i e s  

d a t a  (VHTPts 1, 2 ,  and 3) i n c l u d e  - two s e t s  of O . E .  p l o t s ,  

l a b e l l e d  0 .E . -A  and 0 . E . - B .  The 0 . E . - A  p l o t s  a r e  c o n s i d e r e d  

t o  r e p r e s e n t  t h e  r e f e r e n c e  c o n d i t i o n  f o r  d e g r a d a t i o n s  D l  

and D 2  o n l y .  The o c c u r r e n c e  o f  a  comple te  change o f  t e s t  

t i r e s ,  f o l l o w i n g  D 2 ,  was f e l t  t o  c o n s t i t u t e  a  s u f f i c i e n t  

a l t e r a t i o n  of  c o n d i t i o n  a s  t o  m e r i t  t h e  conduc t  o f  t h e  0 .E . -B 

s e t  o f  t e s t s .  The 0 . E . - B  p l o t s  a r e  c o n s i d e r e d  t o  r e p r e s e n t  

t h e  r e f e r e n c e  ( b a s e l i n e )  c o n d i t i o n  f o r  d e g r a d a t i o n s  D3, D4, 

and D5. 

The v a r i o u s  r e s p o n s e  numer ics  which a r e  p l o t t e d  a r e  

d e s c r i b e d  ahead of  each  t e s t  s e t ,  w h i l e  a  ma thema t i ca l  

d e f i n i t i o n  of  each  numer ic  i s  p r e s e n t e d  i n  Appendix V I I I .  



TABLE X-1 

DEGRADATION CODES-FULL SCALE TESTS 

D e g r a d a t i o n  
Code D e s c r i p t i o n  A p p l i c a b l e  T e s t s  

Shock a b s o r b e r  VHTP # 3  
d e g r a d a t i o n - b o t h  r e a r  
whee l s  

Shock a b s o r b e r  d e g r a -  
d a t i o n - a l l  f o u r  whee l s  

Two s t e e r i n g  sy s t em 
e l emen t s  deg raded  ( b a l l  
j o i n t s  and t i e  r o d  ends )  

Four s t e e r i n g  sy s t em 
e l emen t s  deg raded  ( b a l l  
j o i n t s ,  t i e  r o d  e n d s ,  
s t e e r i n g  g e a r  box ,  and  
wheel  b e a r i n g s )  

F r o n t  end mi sa l i gnmen t  

Shock a b s o r b e r  d e g r a -  VHTP # 4 ,  5 ,  6 
d a t i o n - a l l  f o u r  whee l s  

Four s t e e r i n g  sy s t em 3 ,  5 ,  6 
e l emen t s  deg raded  ( b a l l  
j o i n t s ,  t i e  r o d  e n d s ,  
s t e e r i n g  g e a r  box ,  and 
wheel  b e a r i n g s )  

F r o n t  end mi sa l i gnmen t  

F r o n t  end mi sa l i gnmen t  
combined w i t h  shock  
a b s o r b e r  d e g r a d a t i o n  a t  
a l l  f o u r  whee l s  

T e s t  P rocedu re  I d e n t i f i c a t i o n  

VHTP #1 - S t r a i g h t  L ine  Brak ing  

VHTP # 2  - Braking  I n  A Turn 

VHTP # 3  - Roadhold ing  I n  A Turn 

VHTP #4  - T r a p e z o i d a l  S t e e r  

VHTP # 5  - S i n u s o i d a l  S t e e r  

VHTP # 6  - D r a s t i c  S t e e r  and Brake 



VHTP #1 - STRAIGHT LINE BRAKING 

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

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

- I n d i c a t e s  2 Wheels Locked on t h e  Same Axle 

0 - I n d i c a t e s  Fewer Than 2 Wheels Locked on 
E i t h e r  Axle 

























L711TP d 2  - BRAKING IN A T U R N  

PB - Brake L ine  P r e s s u r e  

. 
B~ - Peak I ' e h i c l e  S i d e s l i p  2 a t e  

R ( l / R )  - Average P a t h  C u r v a t u r e  R a t i o  R e l a t i v e  t o  
0 I n i t i a l  Turn  

0 - I n d i c a t e s  R i g h 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 9n Any Axle  

- I n d i c a t e s  R i g h t  Turn  - 2 lCheels 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  
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(Ax) av - Average Longitudinal Acceleration - G's 



0.2 0.4 0.6 0.8 1.0 

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

BRAKING IN A TURN - AMBASSADOR [CONDITION - D-21 
2 8 



0.2 0.4 0.6 0.8 1.0 

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

BRAKING IN A TURN - AMBASSADOR [CONDITION - D-31 
2 9  



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

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

BRAKING IN A TURN - AMBASSADOR [CONDITION - D-41 
30 



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

BRAKING IN A TURN - AMBASSADOR [CONDITION - D-51 



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

BRAKING I N  A TURN - DODGE [ C O N D I T I O N  - OE-A]  

32 



(Ax) av - Average Longitudinal Acceleration - GIs 

BRAKING IN A TURN - DODGE [CONDITION - D2] 



BRAKING IN A TURN - DODGE [CONDITION - OE-B] 
34 



(Ax) av - Average Longitudinal ~cceleration - G's 

BRAKING IN A TURN - DODGE [CONDITION - D3] 



BRAKING IN A TURN - DODGE [CONDITION - D4] 

0 . 2  
0 .2  0.4 0 .6  0 . 8  1.0 

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



0.2 0.4 0.6 0 . 8  1.0 

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

BRAKING IN A TURN - DODGE [CONDITION - D5] 
37 





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

Ro ( l / R )  ,Ve - Average Path Curvature Ratio Relative 
to the Initial Turn 

Peak Body Sideslip Rate 'P 



f - Roadroughness Fundamental Frequency - Hz 
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ROADHOLDING IN A TURN - AMBASSADOR [CONDITION - D-l] 
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f - Roadroughness Fundamental Frequency - Hz 
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f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - AMBASSADOR [CONDITION - D-31 

4 3 



f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - AMBASSADOR [CONDITION - D-41 

4 4  
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - AMBASSADOR [CONDITION - D-51 
4 5  



f - ~oadroughness Fundamental Frequency - Hz 
PROADHOLDING IN A TURN - DODGE [CONDITION - OE-A] 



f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - DODGE [CONDITION - D-l] 
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f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - DODGE [CONDITION - D-21 

48  



9 11 14 

f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - DODGE [CONDITION - OE-B] 
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f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - DODGE [CONDITION - D-31 



f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - DODGE [CONDITION - D-41 



f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - DODGE [CONDITION - D-51 

5 2  



f - Roadroughness Fundamental Frequency - Hz 

ROADHONDING I N  A TURN - AMBASSADOR [condition - O E I  

5 3 
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - AMBASSADOR [condition - Dl] 
5 4  



f - Roadroughness Fundamental Frequency - H z  

ROADHOLDING IN A TURN - AMBASSADOR [ c o n d i t i o n  - D2] 



ROADHOLDING I N  A TURN - AMBASSADOR [condi t ion  - D3] 
5 6  



f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - AMBASSADOR [condition D4] 
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING I N  A TURN - AMBASSADOR [condition D 5 1  
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - DODGE [CONDITION - OE-A] 
59 



f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - DODGE [CONDITION - D-I] 
6 0  



f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - DODGE [CONDITION - D-21 
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f - Roadroughness Fundamental Frequency - Hz 

ROADHOLDING IN A TURN - DODGE [CONDITION - OE-B] 
6 2 





f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - DODGE [CONDITION - D-41 
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f - Roadroughness Fundamental Frequency - Hz 
ROADHOLDING IN A TURN - DODGE [CONDITION - D-51 
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5 '  - N o r m a l i z e d  S t e e r  A n g l e ,  o r  Nominal F r o n t  \ $ h e e l  
S t e e r  Angle  

RS ( 1 / R )  ape - P a t h  C u r v a t u r e  Kesponse  Averaged  Over  T l ~ o  
C e ~ n n A s  a n d  R ~ t i n p J  t n  ? W"~^rencc " a t 5  
C u r v a t u r e  D e r i v i n g  f rom a  S t e a d y  Turn  o f  
40  mph a n d  l . O g  .A 

y  . 
B p  - Peak l ' e h i c l e  S i d e s l i p  A n g u l a r  Ka te  

3~ - Peak l ' e h i c 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 i g h t  T u r n  
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a '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - AMBASSADOR [condition OE] 
6 8  



4  O 8 O 1 2 "  1 6  O 2 0 °  2 4 "  

a '  - Normalized S t e e r  Angle - Degrees  

TRAPEZOIDAL STEER - AMBASSADOR [ c o n d i t i o n  All 
6 9  



4 O 8 O 12" 16' 20°  

0' - Nor~nalized S t e e r  Angle - Degrees 

TRAPEZOIDAL STEER - AMBASSADOR [ c o n d i t i o n  A21 
7 0 



TRAPEZOIDAL STEER - AMBASSADOR [condition A31 
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4 O 8 O 1 2 O  1 6 '  20°  

0' - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - AMBASSADOR [condition A41 

7 2  



a '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - DODGE [condition OE] 

73 



a '  - Normalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - DODGE [condition All 
7 4 



TRAPEZOIDAL STEER - DODGE [ c o n d i t i o n  A21 
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4 O 8" 12" 16" 2 0 "  

a '  - ~ormalized Steer Angle - Degrees 

TRAPEZOIDAL STEER - DODGE [condition A31 

7 6  



a '  - N o r m a l i z e d  S t e e r  Angle - D e g r e e s  

TRAPEZOIDAL STEER - DODGE [ c o n d i t i o n  A41 

7 7  

























VHTP # 5  - SINUSOIDAL STEER 

A$ - V e h i c l e  H e a d i n g  A n g l e  D e v i a t i o n  A f t e r  3 . 4  S e c o n d s  

c - N o r m a l i z e d  S t e e r  A n g l e ,  o r  Nominal  F r o n t  Wheel 
S t e e r  A n g l e  

L: - Lane  Change D e v i a t i o n  f rom " I d e a l "  Lane  Change 
D i s p l a c e m e n t  

3~ 
- Peak  S i d e s l i p  A n g l e  

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  o f  " 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  o f  " I n i t i a l l y  R i g h t "  
p o l a r i t y  



a Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - AMBASSADOR [condition OE] 

9 0 



SINUSOIDAL STEER - 45 MPH - AMBASSADOR [condition All 
9 1 



a - ~ o r m a l i z e d  S t e e r  Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - AMBASSADOR [ c o n d i t i o n  A21 
9 2 



o - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - AMBASSADOR [condition A31 
9 3 



a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - AMBASSADOR [condition A41 

9 4  
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a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - DODGE [CONDITION - OE] 
9 5  



4 8 1 2  1 6  20 

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - DODGE [CONDITION - All 
9 6  



4 8 1 2  1 6  20 

a - Normalized Steer Angle - Degrees 
SINUSOIDAL STEER - 4 5  MPH - DODGE [CONDITION - A2] 

9 7 



4 8 12 16 20 

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - DODGE [CONDITION - A31 
9 8 



4 8 1 2  1 6  2 0  
a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 45 MPH - DODGE [CONDITION - A41 

9 9 



a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 6 0  MPH - AMBASSADOR [condition OE] 



5 - Normal ized  S t e e r  Abgle  - Degrees  

SINUSOIDAL STEER - 6 0  MPH - AMBASSADOR [ c o n d i t i o n  - A l l  

101 



a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - AMBASSADOR [condi t ion  - A21 
1 0 2  



a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - AMBASSADOR[condition A31 

1 0 3  



a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - AMBASSADOR [condition A41 

104 



4 8 12 16 2 0 

a - Normalized Steer Angle - Degrees 
SINUSOIDAL STEER - 60 MPH - DODGE [CONDITION - O.E.] 



4 8 1 2  1 6  2 0  

a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - DODGE [CONDITION - A l ]  

1 0 6  



o - N o r m a l i z e d  Steer A n g l e  - D e g r e e s  

S I N U S O I D A L  S T E E R  - 6 0  MPH - DODGE [ C O N D I T I O N  - A 2 1  



a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - DODGE [CONDITION - A31 

108 



a - Normalized Steer Angle - Degrees 

SINUSOIDAL STEER - 60 MPH - DODGE [CONDITION - A41 
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