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SECTION 1 

PURPOSE AND INTRODUCTION 

Th is  t e s t l n g  program i s  an l n v e s t l g a t i o n  and eva lua t ion  o f  

s ide  impact p r o t e c t i o n  i n  product ion l i g h t  t r u c k s  and vans. The t e s t  

i s  s p e c i f i c a l l y  intended t o  s imu la te  a 90" i n t e r s e c t i o n  c o l l i s i o n  w i t h  

the  s t r i k i n g  v e h i c l e  moving a t  30 mph and t h e  s t r u c k  v e h i c l e  t r a v e l i n g  

a t  15 mph. This  is accomplished by towing a Moving Deformable B a r r i e r  

(MDB) crabbed a t  a 26" angle i n t o  t h e  s t r u c k  t e s t  v e h i c l e  which Is 
placed i n  a s t a t i o n a r y  p o s i t i o n .  The v e l o c i t y  o f  t h e  MDB i s  t o  be 

33.5 - +0.5 mph. 

The sub jec t  v e h i c l e  f o r  t h i s  t e s t  was a 1984 Ford Ranger 

Pickup. The t e s t  was performed on 30 September 1988 a t  an ac tua l  impact 

speed o f  32.9 mph. The leading lef t -hand edge o f  the  MDB contacted 

t h e  t e s t  v e h i c l e  36.5 inches forward o f  the  midpoint  between the  

axles. 

Sect ion 2 conta ins a general t e s t  sumnary and v e h l c l e  

in format ion data sheets. Sect ion 3 conta lns t h e  t e s t  r e s u l t s .  

Appendix A conta ins p r e t e s t  and p o s t t e s t  v e h i c l e  and dumny photographs 

and Appendix B conta ins data p l o t s  f o r  transducers. Appendix C 

conta ins s i d e  Impact dumny c e r t i f l c a t l o n  data and Appendlx D has t h e  

s i d e  Impact dumny p o s i t i o n i n g  procedure. 

1 
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SECTION 2 

TEST SUMM'1ARY AND VEHICLE INFORMATION 

The 1984 Ford Ranger Pickup, Test No. 00, was t e s t e d  on 30 

September 1988, General t e s t  v e h i c l e  in fo rmat ion  and p r e t e s t  cond i t ions  

are given in Table 2-1 and 2-2. A crash t e s t  summary i s  shown i n  

Table 2-3. The v e h i c l e  was Instrumented w i t h  10 accelerometer 

channels and two onboard high-speed movle cameras. Accelerometer 

loca t ions  and peak values are shown I n  Table 2-4. A l l  p r e t e s t  

measurements were made d e t a i l i n g  t h e  l e f t  s l d e  v e h i c l e  p r o f i l e .  The 

impact p o l n t  was marked on t h e  v e h i c l e  37 inches forward of t h e  

midpofnt  o f  t h e  wheelbase. 

One s l d e  impact anthropomorphlc dummy (SID) was placed i n  

t h e  v e h i c l e ' s  d r i v e r  seat and pos l t ioned us lng t h e  s i d e  impact dumny 

seat ing procedure (Appendix D ) .  S I D  p o s i t i o n  measurements are shown 

i n  Table 2-5. The S I D  was instrumented w l t h  12 accelerometers and one 

displacement transducer. A sumnary o f  t h e  S I D  accelerometer data i s  

given I n  Table 2-6. Colored c h a l k  was appl ied t o  t h e  S l D ' s  head, l e f t  

shoulder, l e f t  h i p  and h is-knees t o  he lp  determine dummy contact  

p o i n t s  dur ing  t h e  t e s t .  
1 

The HDB was crabbed a t  26O and instrumented w i t h  f i v e  ( 5 )  
accelerometers and two ( 2 )  high-speed movle cameras. A general crash 

t e s t  sumnary and accelerometer loca t ions  w l t h  peak values f o r  t h e  MDB 

are shown i n  Tables 2-7 and 2-8. 

Addi t iona l  f i l m  coverage o f  t h e  t e s t  was a l s o  prov ided 

by two (2) overhead and two ( 2 )  ground high-speed movie cameras and 

one rea l - t ime camera, Camera l o c a t i o n s  are given I n  Table 2-9. A 

t o t a l  o f  26 channels o f  in fo rmat ion  were recorded on two ( 2 )  FM data 

tapes. 

i 
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TABLE 2-1 TEST VEHICLE DATA 

VEH I CLE YEAR/MAKE/MODEL/BODY STYLE : 

VEHICLE NHTSA NO.: TEST 00 V l N :  lFTBRlOA5EUA79453 

VEHICLE BODY COLOR: BLUE ; MONTH & YEAR O f  MANUFACTURE: 09/82  

ENGINE: C y l . ; A  C.I.D. - 2.3 L i t e r s ;  Placement; J- Longitudinal; - L a t e r a l  

1988/FORD/RANGER/PI CKUP TRUCK 

X Gas; - Diesel;  - Turbocharged - 
Automatic: - Overdr i ve TRANSMISSION: - 4 Speed: X_ Manual: - 

Front Wheel D r i v e t  X Rear Wheel Dr iver  - Four Wheel D r i v e  - FINAL D R I V E :  

DATE VEHICLE AVAILABLE FOR S I D E  IMPACT TESTING: JUNE 1988 
A/C; - P I S ;  - P/Wdo; ODOMETER READING8 - 745.8 m i  l e s t  OPTlONSr - 

T i l t  Whl.; - Cruise Contro l  - 

DATA RECORDED FROM V E H I C L E ' S  TIRE PLACARD: 

T i r e  Pressure ( a t  capac i ty ) :  35 p s i  Front;  35 p s i  Rear 

Recomnended T I r e  S I ze: 

T i r e s  On Vehic le:  P185/75R14 ; Manufacturer: General 

P 185/75R 14SL 

3rd Seat; 3 TOTAL Rear; - - Number O f  Occupants: - 3 Front: - 
Type O f  Front  Seat Back: - X Fixed: - Adjustable With - 
Type O f  Front  Seats: - Buckett X Bench; - S p l i t  Bench 

Lever/- Rotat  i ng Knob 

Vehic le  Maximum Capacity Loading = 1301* Ib (A) 

No. O f  Occupants x 150 l b  - - - - 450 I b  ( B )  

Cargo Capacity ( A  - 6)- - - - - = 851 l b  

*GVWR - Del fvered Weight 

TEST VEHICLE DELIVERED WEIGHT WITH MAXIMUM FLUIDS:  

Right Front - 745 l b  
TOTAL FRONT = 1555 l b  (60.4% o f  TOTAL) L e f t  Front  = 810 l b  - 

Right Rear = 522 I b  
TOTAL REAR = 1019 l b  (39.6% of TOTAL) L e f t  Rear 497 l b  c--- 

TOTAL WEIGHT = 2574 l b  

3 



TABLE 2-1 TEST VEHICLE DATA (Cont 'd)  

CALCULATION OF TEST VEHICLE TARGET WEIGHT: 

Tota l  Test Vehic le Del ivered Weight Wlth Maximum F l u i d s  = 2574 l b  

Maximum Cargo Carry ing Capacity O f  Test Vehicles* - - - = 300 l b  

Weight Of Two P.572 Dumnles ( 1  x 164 1b)- - - - - - - - = 174 l b  

TEST VEHICLE TARGET WEIGHT- - - - - - - = 3048 l b  

* 300 l b  f o r  l i g h t  t r u c k s  and MPVs 

ACTUAL WEIGHT OF TEST VEHICLE WITH 1 DUMMY AND CARGO: 

Right Front  = 797 l b  
TOTAL FRONT - 1717 l b  (56.3% o f  TOTAL) L e f t  F ron t  - 920 l b  - 

Right Rear = 661 l b  

L e f t  Rear = 670 l b  

TOTAL WEIGHT = 3048 l b  (whlch includes 300 l b  o f  cargo b a l l a s t  weight )  

TOTAL R E A R  = 1331 l b  (43.7% o f  TOTAL) 

- TEST VEHICLE ATTITUDE: 

As Del ivered - Right  Front = 27.9 i n  Ready For Test - Right  Front  = 27.6 I n  

- L e f t  Front  = 27.6 i n  L e f t  Front  = 27.6 i n  

Right  Rear = 29.3 i n  Right  Rear 5 27.4 i n  

L e f t  Rear = 27.6 i n  L e f t  Rear = 29.6 i n  

Test Vehic le  Wheelbase: 107.0 in;  C.G. = 46.6 I n  rearward o f  f r o n t  wheel 

- 
- - - 

c e n t e r l i n e  

TOTAL VEHICLE LENGTH: I 

Right  Side = 176.4 i n  

L e f t  Side = 176.4 i n  

Center l ine  = 177.4 i n  
- 

4 



- TABLE 2-2 PRETEST CONDITIONS 

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1984/FORD/RANGER/PICKUP 

VEH. NHTSA NO, N / A  ; TEST DATE: 09/30/88 

FRONT SEAT CUSHION PLACEMENT: Midpoint  o f  fo rward /a f t  t r a v e l ( 6 t h  notch rearward 

TOTAL NUMBER OF ADJUSTMENT POSITIONS OR DETENTS: 11 notches 

FRONT SEAT BACK ADJUSTMENT POSITION:  Not Adjustable 

( l a t c h  p o s i t i o n ,  knob r o t a t i o n s ,  e tc . )  

TORSO ANGLE: 250 - 
ADJUSTABLE STEERING COLUMN.POSITION: 

Midpoint  o f  swing 

- X Not Appl icable 

WINDOW P O S I T I O N S :  L e f t  Front  - c 1 osed NOTE: Window w i l l  be i n  

L e f t  Rear - opened c losed p o s i t i o n  on s t r u c k  

R igh t  Fron t  - N/A s i d e  o f  t e s t  v e h i c l e  and 

Right  Rear - N/A i n  open p o s i t i o n  on 

opposi te  side. 

AMOUNT OF STODDARD SOLVENT I N  FUEL TANK: Front  Standard Tank 14.0 Gal 
- 

(92 t o  94% o f  USABLE CAPACITY) 

LOCATION OF IMPACT POINT ON TEST V E H I C L E  S I D E  TO BE IMPACTED: 

- 

Wheelbase = 107.0 i n  
Impact p o i n t  i s  16.5 Inches rearward o f  f r o n t  a x l e  c e n t e r l i n e  (which is '  37 
inches forward o f  t h e  wheelbase midpoint ) .  

- 

! 

5 



TABLE 2-3 CRASH TEST SUMMARY FOR TEST VEHICLE 

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1988/FORD/RANGER/PICKUP 

VEH. NHTSA NO. N/A : VlN:  lFTBRlOA5EUA79453 

TEST DATE : 09/30/88 B U I L D  DATE: 09/83 

OVERALL LENGTH - 177.4 inches: OVERALL WIDTH = 64.4 inches 

TEST WEIGHT: L e f t  Front  = 920 lbc L e f t  Rear - 670 l b  

Right  Fron t  = 797 l b :  Right  Rear = 661 l b  

SUBTOTALS - - - Front  = 1717 l b  Rear = 1331 l b  

TOTAL VEHICLE WEIGHT - - - - - - - - - - 3048 l b  

WHEELBASE = 107.0 inches 

LONGITUDINAL C.G. FROM CENTER OF FRONT AXLE = 46.6 inches 

IMPACT ANGLE WITH RESPECT TO IMPACTOR = 90 degrees 

MAXIMUM EXTERIOR STATIC CRUSH$ 

1. LEVEL 1 (16.0'' above ground) = 16.9 inches 

2.  LEVEL 2 (27 .5"  above ground) = 21.5 inches 

3. LEVEL 3 (30.3" above ground) = 22.0 Inches 

4. LEVEL 4 (43 .4 ' '  above ground) = 14.9 inches 

5.  LEVEL 5 (59.6I l  above ground) = 5.6 Inches 

MAXIMUM POSTTEST INTRUSION = 22.0 - inches 

OCCUPANTS t D R I V E R  LEFT REAR 

TYPE OF DUMMY - - - - S I D  N/A  

RESTRAINT USED- - - - None N/A 

(Manual B e l t s )  (Manual B e l t s )  

INSTRUMENTATION: 

NUMBER OF DATA CHANNELS = 26 
NUMBER OF CAMERAS: ONBOARD = 4 High-speed 

OFFdOARD - 4 High-speed, 1 Real Time 

6 i 
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TABLE 2-4 T E S T  VEH CLE ACCELOMETER LOCATIONS AND DATA SUMMARY 

T E S T  V E H I C L E :  FOR, RANGER P I C K U P  NHTSA NO.: N/A 
T E S T  DATE: 09 /30 /88  

Y - Vehicle Centerline (+ To R i g h t )  
Z - Grocnd Leve l  (+ +) 

7 
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TABLE 2-5 S I D E  IMPACT DUMMY ( S I D )  LONGITUDINAL CLEARANCE DIMENSIONS 

:~3PP3PoP313PIPPPPPIPeD13p. 

HH 

HW 

HS 

CD 

cs  
KDL 

KDR 

DR I VER 

I D  # 137 

15.2 i n  

20.7 i n  

i n  
20.5 i n  

10.6 i n  

4.7 i n  

4.9 i n  

-- 

REAR PASSENGER 

ID # N/A 
=1=1031Pf31fl leID3~pa: 

i n  

i n  

NA i n  
NA i n  

i n  

NA i n  

NA i n  

----- 
---- 

---- 
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TABLE 2-5 S I D E  IMPACT DUMMY ( S I D )  L O N G I T U D I N A L  CLEARANCE D I M E N S I O N S  ( C o n t ’ d )  

AD 

HD 

9 



TABLE 2-6 S I D E  IMPACT DUMMY (SID) TEST DATA SUMMARY 

TEST DATE: 10/28/88 - 

HEAD ACCELERATIONS: 
Long I t u d  i n a l  - X . 
L a t e r a l  ------ Y 
V e r t i c a l  ----- Z 
RESULTANT ----- R 

* H I C  __-____----- 

r FRONT DUMMY - I D  # 137 REAR,DUMMY - I D  # NA 
POS. DIRECT.! NEG. DIRECT. POS. 1DIRECT.I NEG. I D l R E C l  
MAX TIME MAX TIME 1 MAX 1 TIME I MAX I TIME 
( 9 )  (msec) ( 9 )  (msec) 

37.9 48.7 -11.6 184.3 
49.2 63.3 -12.3 48.3 

110.1 86.1 0.0 0.0 
NO D9TA NO DATli NO DATi 

460.2 

R I B ACC E L ER AT I ON S : 

. Upper Rib L a t e r a l  Y*  

!. Upper Rib L a t e r a l  Y* 

35.0 

35.0 

~~- ~~~~ . Lower Rib La te ra l  Y* 

I. Lower Rib La te ra l  Y* 

-40.2 
-40.1 

125.6 
128.1 

139.9 
136.8 

SPINE ACCELERATIONS: 

. Upper L a t e r a l  Y*  

I. Upper L a t e r a l  Y *  

. Lower L a t e r a l  Y *  

. Lower La te ra l  Y* 

125.2 

125.7 

74.4 
75.0 

40.6 

60.6 

40.0 

35.6 

P E L V I S  ACCELERATlONSt 

L a t e r a l  

-36.6 
-41.3 

-37.6 

~ 

67.5 
60.6 

41.2 

R I B  DEFLECTION: 10.22 (210.0 1-1.64 i n  61.2 
1 

Data Required (o the r  data t o  be used by R E D) 

REFERENCE: P o s i t i v e  D i r e c t i o n  - Long i tud i r  
L a t e r a l  ( \  
V e r t i c a l  ( 

Positlve Direction - Longi tud in  
La te ra l  ( V  
V e r t i c a l  ( 

10 

i 1  (X)  = forward 
1 = t o  r i g h t  

rl ( X )  = rearward 
I = t o  l e f t  
L) = down 

I) = up 



TABLE 2-7 CRASH TEST SUMMARY FOR SIDE IMPACTOR 

TYPE OF TEST: 301 SIDE TEST DATE 09/20/88 

NHTSA NO, FOR TARGET VEHICLE; NA 

P O S I T I O N  OF IMPACTOR (MDB) ON MONORAlLt CRABBED 26' TO RIGHT (CLOCKWISE) 

MDB DETAILS:  Overa l l  Width o f  Framework Carr iage = 49.35 in. 

Overa l l  Length o f  MDB = 162 in. ( i n c l u d i n g  honeycomb impact face)  

Wheelbase o f  Framework Carr iage = 102 in.  

Tread o f  Framework Carr iage (Front  & Rear) = 72 in.  

C.G. l o c a t i o n  rearward o f  f r o n t  ax le  = 50 In. 

MDB Weight - L e f t  Front  = 1123 lb ;  L e f t  Rear = 884 l b  

Right  Front  - 1077 lb ;  Right  Rear = 896 l b  

SUBTOTAL8 Front  = 2200 lb :  Rear = 1780 l b  

TOTAL MDB WEIGHT = 3980 l b  

- 

IMPACT ANGLE (MDB C/L t o  Target Vehic le  C /L )  = 90' (b lank)  

IMPACT SPEED = 32.9 MPH 

MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE: 

1. ROW A a t  bumper l e v e l  = 1.6 i n .  

2, ROW 6 a t  mid-stack l e v e l  = 0.5 in .  

3. ROW C a t  t o p  o f  s tack l e v e l  = 10.8 in .  

INSTRUMENTATION: 

Number o f  MDB Data Channels = 5 accelerometer channels 

1 1  



TABLE 2-8 MOVING DEFORMABLE BARR I ER (MDB) ACCELEROMETER LOCATIONS AND SAMPLE 

DATA SUMMARY 

NO. 
1 

I ACCEL.1 LOCAT I ON 

HDB Center o f  Grav i ty  

r d  i ni 
yn 

Longitudinal  X 
L a t e r a l  Y 
V e r t i c a l  Z 
Resu 1 t a n t  R 

0.0 

' 
0.0 

ce : 

Front Frame Member 
Longltudlnal  X 

12.8 
12.3 
6.8 
56.9 

Longitudinal X 

54.9 -15.3 49.9 

81.4 -0.0 0.0 

196.8 14.7 72 .7  
130.2 -5.8 61.0 

CC - 
X *  

56.4 

121.4 

2.5 

Refere 

0.0 

- 
:es - Z* 
_L_ 

12.0 

9.8 

4.0 

6 
4.6 1187.9 I -20.4 148.2 

- I I I - Rearmost Frame Point  (+  Forward) . _.  - 
Y - Center l ine  o f  HDB (+ R i g h t )  
Z - ground Level (+Up) 

12 
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- 
TABLE 2-9 HIGH-SPEED CAMERA LOCATIONS AND DATA 

- 

- 

f i l m  coverage o f  pre-test 
t e s t ,  and post-test events 
Included i n  f i n a l  p r i n t  +Z = Upward 

+X = Forward 
+Y = To Right 

.3 ’ 



SECTION 3 

TEST RESULTS 

The 1984 Ford Ranger Pickup was Impacted a t  32.9 mph by t h e  

26' crabbed MDB on 30 September 1988. 
t e s t  v e h i c l e  0.5 inches forward o f  t h e  impact l i n e .  The t e s t  

v e h i c l e  was spun around counterclockwise, t h e  l i g h t e r  back end o f  t h e  

v e h i c l e  p i v o t i n g  around t h e  heavier  f r o n t .  The v e h i c l e  d r i v e r  s i d e  

door and bed were crushed inwards a maximum o f  22.0 inches. Pre tes t  

and p o s t t e s t  v e h i c l e  dimensions are shown I n  Tables 3-1 t o  3-4. 

The MDB's l e f t  edge contacted t h e  

The S I D  impacted t h e  d r i v e r  door w i t h  the  l e f t  knee, h i p  and 

shoulder. 

f o r c e  t o  a l l o w  t h e  S I D  head t o  go through t h e  d r i v e r  s i d e  window. 

S I D  head d i d  not  con tac t  t h e  aluminum b a r r i e r  o r  any o b j e c t s  d u r i n g  

t h i s  act ion.  The S I D  then r o t a t e d  t o  i t s  l e f t  w h i l e  be ing thrown 

across t h e  cab I n t e r i o r .  

s l i g h t l y  impacted t h e  cab c e l l i n g .  The S I D  ended up s i t t i n g  i n  t h e  

passenger p o s i t i o n  f a c i n g  forward. S I D  contact  i s  documented i n  Table 

3-5 

The neck and body were r o t a t e d  f o r  enough by t h e  impact 

The 

It appeared t h a t  t h e  t o p  o f  t h e  S I D  head 

The M D B  Impacted t h e  t e s t  v e h i c l e  and was stopped by t h e  

remote brake system t o  prevent a second impact. The aluminum 

deformable b a r r i e r  received minor damage w i t h  a maximum crush o f  10.4 

inches on t h e  l e f t  f r o n t  corner. The crush d e t a i l s  f o r  t h e  MDB 

are given i n  Table 3-6. 
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TABLE 3-1 PRE AND POSTTEST MEASUREMENTS 

B 

C 

-- 

28.5 27.4 1 . 1  

40.4 40.3 0 . 1  

NOTE: A l l  dlmenslons are  i n  inches 

D 
E 
F 

G 
H 
I 

J 

K 

L 

176.4 174.6 1.8 

15.0 19.5 -4.5 

16.3 21.7 -5.4 

15.9 17.0 - 1 . 1  

17.8 19.8 I -2.0 

4.0 4.0 0.0 

6.9 ,609 0.0 

13.7 14.5 -0.8 

17.3 20.4 -3.1 

P 
Q 

M I  21.1 i 22.1 -1  .o 
I I 

~ ~~ -~ ~ 

N/A N/A N / A  

17.1 16.7 0.4 

I N 27.5 22.8 4 .7  
0 42.5 41.4 1.1 
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TABLE 3-5 POSTTEST OBSERVATIONS 

TEST VEHICLE: 1384 FORD RANGER ; NHTSA NO.: N/A 

VISIBLE DUMMY CONTACT POINT: FRONT S I D  

HEAD - - - - - - - - - - - - Deformable B a r r l e r  

REAR S I D  

N/A 

N/A  

N/A 

RIGHT KNEE - - - - - - - - - None 

DOOR OPENING: LEFT S I D E  

N/A 

RIGHT S I D E  

Needed Tools t o  Open 

N/A 

SEAT MOVEMENT: 

None 

GLAZ ING DAMAGE: 

U indsh ie ld  cracked on l e f t  s ide,  no separat lon around edges. 

OTHER NOTABLE IMPACT EFFECTS: 

o Various s t e e r l n g  column and dash panel components were broken 

o f f  by t h e  f o r c e  o f  t h e  Impact. The fuel tank rece lve  no 

damage and leaked no so lvent .  
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APPENDIX  A 
PHOTOGRAPHIC COVERAGE 
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FfGURE A-7 $ I D  I N  DRfVER POSITiON - PRETEST 
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F I GURE A-1 4 OCCUPANT COMPARTHENf INTER f Of? - POSTTEST 



m 
Q z 
M 

I 
9 

c 



- 
i 

c z 
3 w .". 
. 
M 
I2 
E 

*c 

I ct 
c 





FIGURE A-18 fiD3 FACE, VIEW NO, 2 - PRETEST 



FIGURE a-19 MOB FACE, V I E W  NO, 3 - PRETEST 



FIGURE A-20 HDB FACE, V I E W  NO. 4 - PRETEST 
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FIGURE 8-21 HDB FACE VIEW NO. 1 - POSTTEST 
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FIGURE A-22 MOO FACE V i E W  til0 2 - POSTTEST 



FIGURE A-24 HDB FACE,  V I E W  NO, 4 - POSTTEST 
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DATA PLOTS 
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FIGURE A-23 MDB F A C E ,  VIEM NO. 3 - POSTTEST 
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APPENDIX C 

S I D  C E R T I F I C A T I O N  DATA 
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SID IMPACT CALIBRATION SUMMARY SHEET 
S.I.D. I . D .  NO. : 137 
LABORATORY TECHNICIAN: HARK WALKER 

Pretest 
Calibration 

Sheet No. 1 of 3 Post tes t 
Calibration 

TEST PARAMETER 

1. NECK BENDING TEST: 
a. 
b. 

C. 

d. 
e. 
f. 
g* 

h .  

i. 

SPECIFICATION 

Pendulum Speed - - - 
Pendulum Avg. Decel 
(over t3 - t2) - - - - 
Peak Resultant Head 
Acceleration- - - - - 
Pendulum Decel. (t2-tl) 
Pendulum Decel. (t2-t2) 
Pendulum Decel. (t2-t3) 
Pendulum Direction 
Reversal Time - - - - 
Max. Head Rotation- - 
Chordal Displacement: 
Head Rotation Angle - 

21.5 to 25.5 fps 

20 to 24G 

26G maximum 
<3  ms 

25 to 30 ms 
410 ms 

7123 ms 
63 to 73' 

0' Time 
Displ . 

30 ' Time 
Displ. 
Time 

60' Displ. 
Maximum Time 

( ' 1  Displ. 

-2 to 2 ms 
.5 to . 5  in 

25.6 to 34.4 ms 
2.1 to 3.1 in. 

40.3 to 51.7 ms 
4.3 to 5.3 in 

53.2 to 66.8 ms 
5.0 to 6.0 

NECK BENDING TEST 
continued: 

Head Rotation angle- 

Time 67.0 to 83.0 ms 
4.3 to 5.3 in. 

85.4 to 104.6 ms 
2.1 to 3.1 in. 

01.0 to 123.0 ms 
Displ. -.5 to 0.5 in. 

I I I I J 

c-1 

09/ 2 3 /  88 
1 

68 
25 

1 
22.4 

23.25 

25.25 
3.0 
26.5 
9.0 

--- 
70 ' 

0.0 
0.0 
34.0 
2.49 

49.0 
4.65 

62.4 
5.31 

74.2 
4.62 
89.4 
2.2 

106.0 
0.2 

1 :  



SID IMPACT CALIBRATION SUMMARY SHEET (Continued) 
S.I.D. I . D .  NO. : 137 
LABORATORY TECHNICIAN: MARK WALKER 

lheet No. 2 of 3 
'EST PARAMETER SPECIFICATION 

. ABSOMINAL COMPRESSION TEST 
(Preload = 10 pounds) 
a. Force 9 .5"  - - - - 
b. Force 9 .75"- - - - 
c. Force Q 1.0"- - - - - 
d. Force 8 1.3"- - - - - 

. PELVIC IMPACT TEST: 
Pelvic accel. - - - - 

23 - 36 lbs. 
36 - 50 lbs. 
50 - 63 lbs 
73 - 88 lbs. 

40 - 6Og's 

I . LUMBAR FLEXION TEST: 

a. Force 9 20' - - - - 
b. Force 9 30' - - - - 
c. Force 9 40B - - - - - 
d. Return Angle - - - - 

. THORAX IMPACT TEST: 

a. Upper Rib acce1.- - - 
b. Lower Rib acce1.- - - 
c. Lower Spine accel - - 

22 to 34 lbs 
34 to 46 lbs 
46 to 58 lbs 
12 maximum 

Primary 
37 - 469's Sec 

Primary 
37 - 469's Sec 

Primary 
15 -22 g's Sec 

Pretest 

30.0 
40.0 
54.0 
81.0 

33.2 
41.3 
55.2 
12.0 

40.414 
40.171 
39.023 
38.669 
21.22 
20.72 

I 

Post test 

58.417 
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APPENDIX D 

S I D  P O S I T I O N I N G  PROCEDURE 



S I D E  IMPACT DUMMY SEATING PROCEDURE 

1. Seat P o s i t i o n i n g  

A. 

6. 

C. 

D. 

E. 

Place seat a t  t he  l o n g i t u d i n a l  midpoint o f  f o r e  t o  a f t  

adjustment ( forward most lock lng  p o s i t i o n  t o  rear  most 

l ock ing  p o s i t i o n ) .  I f  no l ock ing  p o s i t i o n  Is a v a l l a b l e  at  

mid-travel, use t h e  p o s i t i o n  lmnediately rearward o f  mid- 

t r a v e l .  

I f  t h e  seat back angle Is adjustable,  p lace It I n  t h e  

manufacturer 's s ta ted  nominal design loca t ion .  I f  no t  

spec i f ied ,  se t  It a t  t h e  f i r s t  detent  rearward o f  25'. 

Adjustable head r e s t r a i n t s  are se t  such t h a t  t he  top  sur face 

o f  t he  r e s t r a i n t  Is l e v e l  w i t h  t h e  c.g. o f  t h e  dummy's head. 

I f  the  seat i s  equ 

supports, they are 

pos i t ions .  

PPed w 

se t  i n  

A l l  o ther  seat adjustments are pos i t ioned t o  t h e i r  mid- 

t r a v e l  loca t ions .  I f  l ock lng  pos i t i ons  are no t  a v a i l a b l e  a t  

these mid-points, use t h e  pos i t ron  Imnediately rearward, 

down, l e f t ,  o r  c lockwise of mid-travel. Clockwise Is 
def ined look ing  rear  t o  f r o n t  o r  l e f t  t o  r i g h t  r e l a t i v e  t o  

the  veh ic le .  

co 1 umns . 
This a l so  app l ies  t o  ad jus tab le  s t e e r i n g  

t h  ad jus tab le  s ide  o r  lumbar 

the1 r "released" o r  f u l l  back 

2. H-Point Determination 

A. The SAE three-dimensional H-polnt machine ( S A E  J826 APR80 - 
50th p e r c e n t i l e  male con f lgu ra t l on )  i s  used t o  l oca te  t h e  H- 
p o i n t  f o r  each surrogate (see Appendix A ) .  

- - - _. . . . . . . . . 
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8. The H-point mach 

1 .  

2. 

ne i s  pos i t ioned on t h e  seat as fo l lows:  

Bucket o r  Contoured Seats - The H-point machine I s  

centered on t h e  bucket o r  contour such t h a t  i t s  

m idsag i t t a l  plane 1s v e r t i c a l  and long i tud ina l .  

Bench Seats 

a. 

b. 

C. 

Dr iver  p o s i t i o n  - The H-point machine I s  

pos i t ioned such t h a t  i t s  m idsag i t t a l  plane I s  

v e r t i c a l ,  l ong i tud ina l ,  and conta ins t h e  s t e e r i n g  

wheel center  p o i n t .  

Outboard passenger p o s i t i o n s  - The H-point machine 

i s  pos i t i oned  such t h a t  i t s  m i d s a g i t t a l  plane I s  

v e r t i c a l ,  l ong l tud lna l ,  and t h e  same d is tance 

from t h e  l o n g i t u d i n a l  veh ic le  c e n t e r l i n e  as t h a t  

f o r  t h e  d r i v e r  pos i t i on .  

Center passenger p o s i t i o n s  - The H-point machine 

i s  pos i t i oned  such t h a t  i t s  m i d s a g i t t a l  plane i s  

v e r t i c a l  and conta ins t h e  l o n g i t u d i n a l  veh ic le  

cen te r l i ne .  

C. Locate t h e  H-point p o s i t i o n  us ing the  steps o u t l i n e d  i n  

sect ions 4 through 6 o f  SAE Standard J826 APR80, unless 

otherwise s p e c i f i e d  i n  sec t ion  1 o r  2 o f  t h i s  document. 

Record t h e  coord inates o f  t h i s  po in t ,  r e l a t i v e  t o  the  

veh ic le ,  f o r  use i n  sec t ion  4 o f  t h i s  document. 

3.  T e s t  Dummies 

A, A l l  NHTSA s ide  impact crash t e s t  use t h e  NHTSA Side Impact 

Dumy (SID) as t h e  surrogate(s) ,  unless otherwise s p e c i f i e d  

by t h e  COTR. 
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B. A l l  dummy j o i n t s  are Inspected f o r  m o b i l i t y  p r i o r  t o  each 

t e s t  usage and rese t  t o  ho ld  between 1 and 2 g 's .  Th is  

amount j u s t  ba re l y  r e s t r a i n s  t h e  weight o f  t he  Ind i v idua l  

l imb when i t  i s  extended h o r i z o n t a l l y .  

C. Each t e s t  dummy 1s c lo thed  i n  f o r m - f i t t i n g  c o t t o n  s t r e t c h  

underwear w i t h  shor t  sleeves and mid-calf  leng th  pants. 

Each f o o t  o f  each dummy i s  equipped w i t h  a s i z e  1lEE shoe 

which meets t h e  con f igu ra t i on ,  s ize,  sole, and heel 

th ickness s p e c i f i c a t i o n s  o f  MIL-S-13192 and weighs 1.25 + 
0.2 pounds. A l l  t h e  above items are suppl ied by the  

cont rac tor .  

4. I n i t i a l  Dummy Placement 

pos i t 

p o i n t  

veh i c 

The S I D  dumy(s )  i s  placed i n  t h e  veh ic le  seat w i t h  i t s  p e l v i s  

oned such t h a t  a l a t e r a l  l l n e  passing through t h e  dumy H- 

IS perpendicular t o  the  l o n g l t u d i n a l  centerp lane o f  t h e  

e. 

A. Bucket o r  Contoured Seats. The dumny i s  centered on t h e  

bucket o r  contoured seat such t h a t  i t s  m i d s a g i t t a l  plane i s  

v e r t i c a l  and l o n g i t u d i n a l .  The legs are  pos i t i oned  as 

fo l lows,  keeping t h e  femur and t i b i a  cen te r l l nes  i n  a p lane 

t h a t  is as near t o  v e r t i c a l  as possible. 

1 .  Dr iver  p o s i t i o n  placement - The r i g h t  f o o t  o f  t he  dummy 

Is placed on t h e  undepressed acce le ra to r  pedal, w i t h  

the  heel r e s t i n g  on t h e  f loorpan as f a r  forward as 

poss ib le .  The l e f t  knee i s  pos i t ioned such t h a t  t he  

d is tance from t h e  ou ter  sur face o f  t h e  knee p i v o t  b o l t  

t o  t h e  dummy's m i d s a g i t t a l  plane is 6 inches. 



2. Passenger positions placement - The knees of the dumny 
are initially set 1 1  1/2" apart, measured between the 

outer surfaces of the knee pivot bolt heads. If a 
center tunnel prevents this, place the feet on either 
side o f  the tunne 

B. Bench Seats. 

1. 

2.  

3. 

Driver position p 

. 

acement - The dumny is placed in the 
seat as outlined in section 4.A.2 except that its 
midsagittal plane Is vertical, longitudinal, and 
contains the steering wheel center point. 

Outboard passenger positions - The dumny i s  placed in 

the seat as outlined In section 4.A.2 except that its 

midsagittal plane i s  vertical, longitudinal, and the 
same distance from the vehicle centerline as that for 
the driver posltlon. 

Center passenger positions - The d u n y  is posltloned 
in the seat as outlined in section 4.A.2 except that 

its midsagittal plane is vertical and contains the 

vehicle centerline. 

5. initial Dummy Positionina 

A. H-point Positloning. 

1. With the dumny laterally posltloned as In section 4, 
insert the pelvls angle indicator bar In the hole 
provided above, and to the rear o f  the dumny H-point. 

Position the longitudinal pelvis angle between 23' and 

2 5 O  to the horizontal. This may be accomplished by 

D-4 
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raising the legs or flexing the upper torso forward and 
allowing the pelvis to rotate. The lateral pelvis 
angle I s  to be horizontal. 

2. Apply sufficient force on the lower torso in a 
horizontal and vertical direction to place the d u m y  H- 
point at the coordinates obtained In section 2. 

3. If the H-point cannot be placed at the desired 
coordinates, adjust the pelvis angle within the 2' band 
and reposition to the coordinates. After repositioning 
the H-point, any deviation from the desired coordinates 
is recorded and used to indicate actual H-point 
locations. This deviation is not to exceed 1/211. 

B .  Upper Torso Positioning. The dummy's upper torso should 
rest against the seat back. 
maintaining the H-point location and pelvis angle, so that 
the dumyls back rests against the seat back. 
cannot be done, modify the H-point location and/or pelvis 
angle within the allowable bands until the back rests 
against the seat. 

I f  not, adjust the upper torso,  

If this 

6. Final D u m y  Positioning 

A. Driver Position. Without inducing pelvis or  torso movement, 
the dumyls right foot is placed on the undepressed 
accelerator pedal wlth the heel resting as far forward as 
possible on the floorpan. The left foot Is set 
perpendicular to the lower leg wlth the heel resting on the 
floorpan in the same lateral line as the right heel. If 
possible within these constralnts, the dumy's thighs 
should be in contact wlth the seatpan. . 
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8. Front  Passenger Posi t ions.  Without inducing p e l v i s  o r  t o r s o  

movement, p lace the  dummy's f e e t  on the  v e h i c l e ' s  toeboard 

w i t h  t h e  heel r e s t i n g  on t h e  f loorpan as c lose  as poss ib le  

t o  t h e  i n t e r s e c t i o n  o f  t h e  toeboard and f loorpan.  I f  the  

f e e t  cannot be placed on t h e  toeboard, they  are se t  

perpendicular t o  t h e  lower legs and placed as f a r  forward as 

poss ib le  such t h a t  t h e  heels  r e s t  on t h e  f loorpan. 

C. Rear Passenger Posi t ions.  Without Inducing p e l v i s  o r  t o r s o  

movement, t h e  f e e t  are placed f l a t  on t h e  f loorpan and 

beneath t h e  f r o n t  seat as f a r  forward as poss ib le  w i thout  

f r o n t  seat In ter ference.  I f  necessary, change t h e  d is tance 

between t h e  knees as requ i red  t o  p lace the  f e e t  beneath t h e  

seat. Record t h e  new distance. 

D. Vehicles w i t h  wheelhouse proJect ions I n  t h e  passenger 

compartment. The f o o t ( f e e t )  i n  question I s  placed I n  t h e  

w e l l  o f  t h e  f loorpan/toeboard and not  on t h e  wheelhouse 

proJection. Th is  Is done by t w i s t i n g  t h e  f o o t  a t  t he  ankle, 

ma ln ta in lng  the  upper and lower l e g  p o s i t i o n s  o u t l i n e d  I n  

sec t ion  4. I f  t h i s  does not  reso lve  t h e  s l t u a t l o n ,  move t h e  

l eg  o f  t h e  f o o t  i n  quest ion j u s t  enough t o  achieve t h e  

c o r r e c t  pos l t l on ,  keeping t h e  femur and t i b i a  cen te r l i nes  i n  
a plane t h a t  i s  as near t o  v e r t i c a l  as poss ib le .  Record t h e  

new d is tance between t h e  knees. 

F. P r i o r  t o  conducting t h e  t e s t ,  t he  dumny p o s l t l o n  I s  v i s u a l l y  

checked. The dumny i s  t o  be p roper l y  pos i t i oned  l a t e r a l l y  

w i t h  i t s  m i d s a g i t t a l  plane v e r t i c a l  and long i tud ina l ,  and 

the  upper t o r s o  r e s t i n g  against  t h e  seat back. The H-point 

and p e l v i s  angle a re  t o  be w i t h i n  the  s p e c i f i e d  ranges and 

t h e  foo t ,  knee, and l e g  placements a re  t o  be as ou t l ined .  
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The COTR i s  t o  be s a t i s f i e d  w i t h  the  f i n a l  dumny p o s l t l o n  

and any dev ia t ions  from t h i s  procedure are t o  be approved by 

the  COTR. 

G. The f i n a l  dumny p o s l t l o n  i s  recorded. These measurements 

are t o  include, bu t  no t  be l i m i t e d  to ,  p e l v i s  and head 

angles as w e l l  as ac tua l  H-point and head c.g. l oca t ions  

r e l a t i v e  t o  t h e  vehic le .  The s t r a i g h t  l i n e  d is tance from 

the  H-point t o  t h e  center  o f  t he  outer  ankle b o l t  i s  a l so  

recorded f o r  one o f  t h e  legs (eg. l e f t  H-point t o  l e f t  ank le 

b o l t ) .  
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