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SECTION 1 

PURPOSE AND INTRODUCTIOt4 

T h i s  t e s t i n g  program Is an i nves t i ga t i on  and evaluation o f  

s ide  impact protection in production l i g h t  trucks and vans. The t e s t  

i s  s p e c i f i c a l l y  intended to sirnulate a go* intersection collision w i t h  

the  striking vehicle moving e t  30 rnph and  t h e  struck v e h i c l e  traveling 

at 15 mph, T h i s  i s  accomplished by towing a Noving Deformable Barrier 
fMDl3) crabbed a t  a 2G0 angle into the struck t e s t  vehicle which i s  

p l a c e d  i n  a stationary p o s i t i o n .  The vetuclty of t h e  MOB i s  to b e  

33.5 - i-0.5 mph. 

The s u b j e c t  vehicle for  t h i ~  test was a 1988 Nissan Pickup. 

The test :  was performed on 09 November 1988 at an actual impact s p e e d  

of  3 3 . 2  mph. The leading left-hand e d g e  o f  t h c  MDB c o n t a c t e d  the  t e s t  

v e h i c l e  34.0  Inches forward o f  the  midpoint: betwccn the axles. 

Sect ion 2 conta ins a g e n e r a l  t e s t  sumnary and v e h i c l e  

information data sheets. Section 3 contains the test results. 
Appendix A contains p r e t e s t ;  and pasttest veh ic le  arid dummy photographs 

and Appendix 8 contains data  plots for transducers. Appendix E 
contains s ide  impact dummy certification data  and Appendix D has the 

s ide  impact d u m y  positioning procedure. 



SECTION 2 

T E S T  SUMMARY AND VEWlCl-E INFORMATION 

The 1988 Missan Pickup, Test No. 2 ,  was tested on 09 

tdovernber 1988. General t e s t  vehic le  information and pretest conditions 

a re  g iven i n  Tables  2-1 and 2-2. A crash t e s t  suttnnary i s  shom in 
Table 2-3. T h e  v e h i c l e  wa5 instrumented w i t h  10 accelerornet.er 

c h a n n e l s  and two onboard high-speed rnovic cameras. Accelerometer 

locations and peak va lues  are shown I n  Table 2-4. All pre tes t  

measurements were made dctai 1 ing the  l e f t  s i d e  v e h i c l e  prof  i le. T h e  

impact point was marked on thc vehlcle 37 inches Forward o f  thc 
rnidyoi n t  O F  the w h e e l  base. 

One s i d e  impact anthropomorpltic dunmy ( S I D )  was p laced i n  

the v e h i c l e ' s  dr iver  seat  atid pos i t ioned  usTng the s i d e  impact dumnly 

sea t ing  procedure ( A p p e n d i x  D ) .  511) position tncasrrremerit~ art; s h o w n  

i n  Table 2 - 5 .  The S 1 D  was instrurncnted w i t h  12  accclerometers arid one 

displacement transducer. A summary o f  the S I D  accelerometer d a t a  i s  

y i v c n  i n  Table 2-6, Colared chalk was applied to t h e  $ I D ' S  head, l e f t  

shouldw, l e f t  h i p  and h i s  knees to h e l p  determine dummy contac t  

points d u r i n g  the test.  

T h e  MOB was crabbed a t  26" and instrumented w i t h  five ( 5 )  
accelerorncters and two (2) high-speed movie cameras. A gcncral crash 

test summary and accelerometer locations with peak values for the MDB 

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

Additional film coverage o f  t h e  test was a l so  p r w i r l e d  

by t w o  ( 2 )  overhead and twa ( 2 )  ground high-speed movie carncras and 
one r e a l - r i m  camera. Camera locations are  giveti i n  Table  2-9. A 

t o t a l  o f  26 channels o f  information were recorded (>I> tv~o ( 2 )  FM data  

tapes  I 

2 



TABLE 2-1 TEST VEHICLE DATA 

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: -* 1988/NiSSAN/NL-XEV/PlCKUP 
VEll1CLE NHTSA NO.; TEST 02 V I N I  _LII-, 1N6NDllS7JC329137 
VEHLCLE BODY COLORz WHITE + MONTH & YEAH OF MANUFACTURE! 11/81 

ENGINEt Cyl.;lS5,8 - C.1.D. _LI tlters; Placcmcnt; X Longitudinali - Lateral 
X Gas; Diesel;  __ Turbocharged - 

Overdt i ve 
I_ 

Automat i c : TRANSMISSION: L_ 4 Spccd; X Manual; - 
FINAL DRIUEI - Front  Wheel Drive;  A Rear Wheel Drive! _I Four Wheel Drive 
DATE V E N i C L E  AVAILABLE FOR SIDE IMPACT TESTING: JULY 1988 

ODOMETER READING:  48 milest OPT10NSr A/C: _I P / S ;  __I P/Wdo ; - 
Cruise  Control - T i l t  WhJ.? - 

T i r e  Pressure [at c a p a c i t y l z  26 ps i  Front: 34 psi  R e a r  

Recormtended T i r e  Sire: P185/75R14 
Tires On Vehicle: P785/751114 ; Manufaeturerr Goodyear 

- - 

iy_( 

3rd Seat;  3 TOTAL 

Split Bench 
- I_ -- Rear ; Number O f  Occupan t s :  3 Front;  

Type O f  Front Scats? 

Type O f  Front Seat Backr X Fixed; 

- 
_I 

Bucket; x Bench; - - 
Leuer/ _I Rota t ing  Knob - A d j u s t a b l e  With  - - 

Vehicle Maxlrnum Capacity Loading 3 1191C I b  ( A )  

NO. O f  Occupants x 150 l b  - - - = 450 lb ( B )  

Cargo Capacity f A  - B ) -  - - - - =i J41 l b  

"GVWR - Del i vered 'de! ght  

T E S T  V E H I C L E  D E L I V E R E D  WEIGHT WITH MAXIMUM FLUlDSr 
--* *-- 

Right Front = 7 7 3  I b  
TOTAL FRONT J '1515 Ib (53.9% of TOTAL) t e f t  Front = . 742 I b  __I_ 

RIght  Rear * 630 l b  
TOTAL REAR 1294 l b  (46.1% of TOTAL) L e f t  Rear = 664 l b  

_LI -.  

TOTAL WEIGHT = 2809 Ib 

3 



TABLE 2-1 T€ST V E H I C L E  DATA (Cont jd )  

CALCULATION OF TEST VEHICLE TARGET WE-IGttT: 

Total Test Vehic le  Delivered Weight W i t h  Maxitnclrn r 1 U i d 5  = 2809 l b  - 
300 l b  

-_11 

Ftaximurn Cargo Carrying Capacity O f  Test Vehicles2 - = 

Weight (>f Two P.572 Dummies ( 1  x 164 1b)-  - .- - - - - .- = 1 1 4 , .  I b  
TEST VEHICLE 'TARGET WEIGHT- - - - - - - = 3283 l b  

.?: 300 l b  for 1 i g h t  t r u c k s  arid MPVs 

ACTUAL WEIGHT OF 'TEST VEHICLE WITH 1 DUMMY AND C A R G O :  .. _I , XIcÎ -."-- . - 

R i g h t  Front 872 I b  

L e f t  Front  = 697 l b  -_11 

-.-I_ 

TOTAL FRONT = 1769 I b  (53.9% of  TOTAL) 

Riaht Rear = 684 l b  
-8 - 

L e f t  Rear = 830 l b  TOTAL REAR = 1514 - i b  (46.1% -e.-._ of: TOTAL.) 

TUTAL WEIGHT = 3283 I b  (which IncltJdttS 100 l b  o f  cargo  b a l l a s t  w e i g h t )  - .-- 

TkST VEH I C LE ATT I TUDE o 

As Delivered -- Right Front = 29.4 i n  Reacly For Test -- Right fror l t  2 28.3 in 

_II Left Front = 28.5 In Left Front = 29.3 i n  

Right  Rear 28.7 i n  R i g h t  Rear = 30.5 i n  

l e f t  Rear = 30.4 i n  L e f t  Rear = 29.0 i n  

104.4 i n ;  C.G. = 48.1 i n  rearward o f  front whcct 

_I_ .-1111 

- P 

P 

- 
__I 

-Y- 

Test Vehicle Whcelbaser 
center 1 i ne 

TOTAL VEIi I CLE LENGTH: 

Right Side 

Le f t  Side = 116.5 i n  

Center l ine  = 180,3 i n  
_111 
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V E H I C L E  YEAR/HAKE/MODEL/BODY STYLEI 1~88/NlsSAN/t~L-XEV/PlCKUP - -  

VEH. NHTSA NO. TEST 02 i T E S T  DATE: 1 1 /0q/88 
-_l_____l_ P 

- FRONT SEAT CUSHION PLACEMEIJTt Midpaint OF forwardjaft  travel(6th notch rearrJard ------- .*-I__* 
TOTAL NUMBER OF ADJUSTMENT POSITIONS OR DETENTS: 13 notches 

- FRONT SEAT BACK ADJUSTMENT POSITION:  Not Adjustab le  

.-. 
( l a t c h  pasition, knob rotations, etc.)  

ADJUSTABLE STEERING COLUMN POSITiONr 
+..̂ -,x.-”...yxIw-cII .+Yc____Q_. 

MidpoInt O F  swing 

X Not A p p l i c a b l e  - 

WINDOW POSITIONS:  Le f t  Front  -- closed NOTE: Window w i l l  be i n  - w 

Left Rear --- N/A closed p o s i t i o n  on struck 

R i g h t  Front - Open s ide  of t e s t  v e h i c l e  and 

Right Rear - i n  o p e n  position on 
opposite s i d e .  

N/A_ I_ 

IU?DUI?IT OF STOROARD SOLVENT IN FUEL TANKt Frotit Standard Tank t9.75 Gal 

Rear Optional Tank N/A Gal 

LOCATION OF IMPACT POINT ON TEST VEHICLE S I D E  TO BE IMPACTED: 
Iy e+..“..-.-- u_1 --- 

Wheelbase 5 104 .4  In 
Impact p o i n t  i s  . 15.2 Inches rearward o f  f r on t  a x l e  centerline (which i s  37 
Inches forrrard UT t h e  wheclhasc midpoin t ) .  

5 



TABLE 2-3 C R A S H  T E S T  SUMMARY FOR TEST V E H I C L E  

V E H I C L E  YEAH/MAKE/YOOEL/DODY STYLE; 1~88/NlsSnN/XEV/PlCKUP 
X C U I I I I  -_I 

OVERALL LENGTH = w- 180,3 inches; OVERALL WIDTH = UI 65.0 inches 

TESr WEIGHT! L e f t  Front = 897 l b ;  

Right Front = 8z lb; 

- I- .. Frvnt  0 2 7 6 4  I b  

-__* 

SUBTOTALS 

TOTAL VEHICLE WEIGHT - - "- ,* * * - - 
WtlEEt8ASE s 104.4 inchcs 

LOFIG 1 TUD I NAL C. G. FROM C E N X 2  OF FHDr\lT 
- 

Left Rear 5 830 l b  

Right Rear = 684 Ib 

Rear 151'4 l b  
-c- 

I - . , *  3283 I b  

AXLE = 48.1 inches 

IMPACT ANGLE WITH R E S P E C T  TO lMPACTOR ~f 90 degrees 

YJp 1 ~ 

Ib&\ L L L  
1, LEVEL 1 (16.03f above g r o u n d )  -- 1.2 inches / Y  A y  

2 ,  LEVEL 2 (27.5" ahovc ground 1 = 10.4 inches 2 7  L- i- 

3.  LEVEL 3 (30 .3"  above gruund) = 14.5 inches 2) f f Y < f  

4 .  LEVEL 4 1 4 3 + h r '  above ground) = 14.5 inches 79. i /Oi y 
5.  LEVEL 5 (59.6'' above yruund) = 8.11 inches b, d 1% L 

MAXIMUM EXTERIOR S T A r l C  CRUSH: 
__I *__1_11__ 

L_- 

- 
f -  

MAX I MUM POSTTEST, 1 H inches --- - 
O C C U P A W S  : 
_L__ 

DR I V E R  
TYPE OF DUMMY - - ... - SID 

LEFT REAR 

N/A 

RESTRAINT USED- - - - FdoiIe N / A  

(Manual Belts) (Hanuat Belts) 

1 NSTRUMENTAT I ON : 

N U M B E R  OF DATA CHAtdNELS = 28. 

NUMBER OF CAMERAS: ONBOARD = 

OFFBOAND = 

-I 

4-Hi-d - 
4 H i g h - E e d ,  -_ 1 Real-time 

6 



TABLE 2-4 TEST UEH I C L E  ACCELOMETER LOCATIONS AND DATA SUHMARY 

NHTSA NO,: N/A - -)_____I 

TEST VEHICLE: NlSSAN NF-XEU PICKUP .I -- 
TEST DATE: 11/09/88 

-7,- 

Y - Vehicle &t.crlinc f+  To Right) 
z - & r m  Level (+ Up) 

7 



TABLE 2-5 S I DE IMPACT DUMMY ( 5 1 0) LONG I TUD 1 NAL CLEARANCE D I MENS I UNS 

\ '  I I I 

8 



TABLE 2-5 SIDE IMPACT DUMMY ( S I D )  LUNGITUDINAL CLEARANCE DIHENSIONS (Cont 'd )  

i 

REAR PASSENGER 
IO # N/A ID # 131 

9 



TABLE 2-6 SIDE IMPACT DUMMY ( S l O ]  TEST DATA SLJMMARY 

TEST DATE: 10/28/88 
I 

H E A D  ACCEtERAT1ONS: 
Longitudinal --- X 
Lateral - -  -.- - Y 
Vert Ical ---- - - - -  z 
RESULTANT ---I-- R 

R 1 B  ACCELERATIONS: 

I .  Upper Rib Lateral  'f:? 

!, Upper Rib Lateral  Yfc 

L 

I. tower Rib Lateral Y:t 

!. Lower Rib  L a t e r a l  Ya 

IYy--*-Y-II* . . 7 

S P I  N E  ACCECEHAT IONS r 

1 .  Upper Lateral y 2 

I ,  Upper lateral y 9: 

-.I-rxcI.-IIxI 

I .  Lower Lateral y <: 

?. Lower Lateral y >$ 

PELV I S ACCELERAT IONS : 

L a t e r  a 1 

R I B  DEFLECTION: 

93.4 
33.8 

96.3 
91.5 

~ 

-- 

110.6 

107.6 

97.3 
9 3 - 7  

158.5 
1_1. 

0.1 

I_-- 

DUb1MY -- ID It 

93.9 -3790 
4s.o -12.8 
24.8 -46.3 

0.0 

---t--- 
j2.4 -1 .7 i i  

28'7 t" 
Data Reqclired (other data t o  be used by  R E D )  , 

REFERENCEt Positive Direction -- tonyitudinal ( X )  = forM3t-d 
Lateral { Y )  = t o  r igh t  
V e r t f c a t  ( 2 )  = up 

Lateral f Y )  = tc, l e f t  
Vertical (2) = dawn 

P o s i t i v e  Direction -- Longitudinal ( X )  = rearward 



TABLE 2-7 CRASH TEST SUMMARY FOR SIDE IMPACTOR 

TYPE OF TESTS 30115. IMPACT. ( W D U )  TE $7 DATE 

NHTSA MO. FOR TARGET VEWICLEz NA 
POSITtON OF IFIPACTOR (MDB) ON MONORAlLt CRABBED 26" 

MDB OETAltSz Overall Width of Framework Carriage 49.35 in. 
Overall Length of  MDS = 162 In, (including huneyclzmb Impact face) 

Wheelbase o f  Framework Carriage = 102 in. 

Tread o f  Framework Carriage (F ront  E Rear) = 72 in. 
C.G. l oca t i on  rearward o f  f r o n t  ax le  = 50 In. 

!-ID% Weight -- Left Front = 1123 l b ;  Left Rear -i 884 l b  

Right Front. Right  Rear 896 Ib 

SUBTOPALt Front JI - 2200 l b ;  Rear = 7/30 l b  
TOTAL MDB WElGHT = 3980 l b  

-a 

IMPACT ANGLE ( H O B  C I L  t o  Target Vehicle C f t )  90" ( b l a n k )  

IMPACT SPEED = 3 3 . 2 1  MPH I 

u_ 

MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACES -. U W _ _ _ _ _ _ W - r -  

1, ROW A at bumper level = 4.3 i n ,  

2 ,  ROW B a t  mid-stack level = 2.0 in. 

3.  ROW C at t o p  o f  stack level = 5.3 In, 

I NSTRUHENTAT t ONE 

Number o f  MDB Data Channels = 5 accelerometer channcls 

1 1  



TABLE 2-8 MOVING DEFORMABLE BARRIER ( M D D )  ACCELEROMETER LOCATIONS AND SAMPLE 

DATA SUMMARY 

t I 

Resultant R 

Longitudinal X 

Y - Centerline o f  MDB ( +  R i g h t )  
Z - groctnd Level (+Up) 

1 2  



TABLE 2-9 HIGH-SPEED CAMERA LOCATIONS AND DATA 

NO. I LOC AT I ON 
1 1 Overhead view o f  1 Ehicle d y n z i c s  

Overhead Closeun view 1 o f  impat?! plane- 
3 I MDB Onboard Closeup 

1 view o f  impact point 
4 I MDB OnboaFd.' view af 

driver d u m y  kjnc- 
mZItiC!s 

I__LI 5- Overhead v iew o f  test 
] tevct--Overat 1 V I ~ W  

6 1 Left  S i d e  Ground 

dr i ver  dumny f r on t  

driver durnny s i d e  
1 view kinematics 

9 1 Test  Vehicle Onboard- 
pass. dumny side 
view k i  nernat ics  

NOTE: Real time ( 2 4  f- 
i 

f Reference ( f r o m  p o i n t  
f i l m  coverage a f  prc - tes t  
t e s t ,  and post - test  events +Y = To R i g h t  
included i n  f i n a l  p r i n t  +I; = Uoward 

+X = Forward 



SECTION 3 

TEST RESULTS 

T h e  1988 Hissan Pickup was impacted a t  33.2 mpli b y  t l i e  26" 

crabbed MDO o n  07 Fluvernbcr 1988. 

t e s t  v e h i c l e  3.0 inches rearnard o f  the impact  1 ine. The test  v e h i c l e  

was S ~ I J ~  around counterclockwise, the l i gh te r  back end o f  the vehicle 

pivoting around the  heavier f r a n t .  

bed Mere crushed inwards a maximum O F  14.5 inches. Pretest  and 

p o s t t e s t  vehicle  dimensions a r e  shown I n  Tables 3-1 ti, 3 - 5 .  

The M D B ' s  l e f t  e d g e  contacted t h e  

The vehicle d r i v e r  s ide  door and 

The S1D impacted t h e  driver- door n i t h  the  l e f t  knec, h i p  and 

s h o u l d e r .  T h r  iiock and body were r o t a t e d  f a r  enough b y  the impact 

force to  allow t h e  SID head t o  go through t h e  driver side window. The 

S1D head contacted tlie aluminum barrier during t h i s  act ion.  The S I 9  

then ro t a t ed  t o  i t s  l e f t  while being thrown deross t h e  cab i n t e r i o r .  

I t  appcarcd t h a t  t h e  top o f  the SI0 head s l i g h t l y  irripdcted the cab 

c e i l i n g  i n  two places. T h e  S i D  ended up sittiny i n  the passenger 
- 

' p o s i t i o n  f a c i n g  towards the  driver s ide  w i t h  h i s  back up a g a i n s t  t h e  

passenger door. SIC) contact i s  d o c u m e n t e d  i n  T a b l e  3-6. 
- 

The tZD# impacted the test. vehicle and was s t o p p e d  hy the 

remote brake system t u  p r e v e n t  a second impact, T h e  a luminurn  

deformable b a r r i e r  received minor damage with a maximum crush o f  5.3 
inches on the upper  left-hand corner-. The crush details for  the MDB 

are  ytvcn in T a b l e  3-7, 
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TABLE 3-1 PRE AND POSTTEST MEASUREMENTS 

NOTE: AI 1 dimensions are  i n  lnches 
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TmLE 3-5 TEST VEt4 I CCE MEASURMENTS 

MEASUREMENT DESCRIPT10H YA- ~- 

t?l Length o f  Test Vehicle at  Cenr;tgrli,n? . , 
I___c_I___ 

Rear Surface to  Upr. p f .  Right DEK)r- 

1 X 5  f 
Rcar_Surfdce tu Upr, L,e?djng Edge o f  L e f t  Ooar 

XI0 Rear Surface to Lwr. Trailing Edge o f  Right Door 
I ____I - 

bL Rear Surface t o  Firewall on Left Side 

Center Steer i trg Ca 1 ttmn to Head1 1 n i ng 
- - ' -  - -  " - "  

Hub C/L t o  W/Shld. -Header Inter ior  Moulding 

f I X23A Strg. Whl. Hub C/L t o  R 
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TAUtE 3-6 POSTTEST OBSERVATIONS 

V i S f B t  E DUMMY CONTACT PO i M f  FRONT $10 

ODOR UPEN I NG : L E F T  SIDE RIGHT SlOE 

SEAT MOVEMENT : 

None 

Gt A2 I NG DAMAGE s 

Hinor cracking of windshield only ,  no separation. 

OTHER NOTABLE IMPACT EFFECTS: 

o No fuel t a n k  damage or leakage was detected,  

o The body cab and bed were pushed inwards up t o  the left 

frame r a i l .  

0 Right rear t i r e  was flattened dclring the impact event. 

2 4  
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PHOTOGRAPH t f, COVERAGE 
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FIGURE A - f q  MUD F A C E ,  V f E W  NO, 3 - PRETEST 





FIGURE 4-21 MDB FACE V I E W  HQ, 1 - PQSTTEST 
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FIGURE 4-24 t4D8 F A C E ,  VfEW NO. 4 - 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 IHPACT CALIBRATION SUMMARY SHEET 
S.I.D. I.D. NO. : 137 
LABORATORY TECHNICIAN: HARK WALKER 

- 

- Sheet No. 1 of 3 Pretest Post tes t 
Calibration Calibration 

- Date of SID Calibration - - - - - - - - - - - - - 11/04/88 
Temperature min Lab. (Spec. =66 to 78' F) - - - - 70 
Calibration Sequential Number for Dummy 3 

Relative Humidity i n Lab. (Spec. = 10 tp 70%) 20 - 
TEST PARAHETER SPECIFICATION 

- 
- 1. NECK BENDING TEST: 

a. Pendulum Speed - - - 21.5 to 25.5 fps 22.1 

- (over t3 - t2) - - - - 20 to 24G 23.5 
b. Pendulum Avg. Decel 

c. Peak Resultant Head 

d. Pendulum Decel. (t2-tl) ( 3  ms 1.2 
e. Pendulum Decel. (t2-t2) 25 to 30 ms 28.4 
f. Pendulum Decel. (t2-t3) (0 ms 8.4 
g. Pendulum Direction - Reversal Time - - - - >123 ms --- 
h. Max. Head Rotation- - 63 to 73' 66.8' 

Acceleration- - - - - 26G maximum 25.93 

- 

i. Chordal Displacement: 
Head Rotation Angle - 

- 

0' Time -2 to 2 ms 0.0 
Displ. .5 to .5 in 0.18 

30 Time 25.6 to 34.4 ms 32.8 
Displ. 2.1 to 3.1 in. 2.59 
Time 40.3 to 51.7 ms 50.2 

60 I Displ. 4.3 to 5.3 in 4.63 
Maximum Time 53.2 to 66.8 ms 61.8 

( ' 1  Displ. 5.0 to 6.0 5.10 

2. NECK BENDING TEST 
continued: 

- i. Chordal Displacement: 
Head Rotation angle- 

- 0' Time 67.0 to 83.0 ms 73.4 
Displ. 4.3 to 5.3 in. 4.75 

30 I Time 85.4 to 104.6 ms 93.7 
Displ. 2.1 to 3.1 in. 2.35 
Time 101.0 to 123.0 ms 109.4 

60 Displ. -.5 to 0.5 in. 0.12 
- 

c-1 



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

- 

- Sheet No. 2 of 3 
TEST PARAMETER 

Pretest Post tes t 
SPEC I FICATION 

- 3. ABSOMINAL COHPRESSION TEST 
(Preload = 10 pounds) 
a. Force 8 .5" - - - - 23 - 36 lbs. 25.0 
b. Force 8 .75"- - - - 36 - 50 lbs. 42.0 
c. Force 8 1.0"- - - - - 50 - 63 lbs 61.5 
d. Force 8 1.3"- - - - - 73 - 88 lbs. 80.0 

- 
- 4. LUMBAR FLEXION TEST: 

a. Force 8 20' - - - - 22 to 34 lbs 31.0 
- b. Force 8 30' - - - - 34 to 46 lbs 45.0 

c. Force 8 40' - - - - - 46 to 58 lbs 56.0 
d. Return Angle - - - - 12 maximum 9.0' 

5. THORAX IHPACT TEST: - 
Primary 40.693 

a. Upper Rib acce1.- - - 37 - 46g's Sec 40.697 
Primary 37.907 

b. Lower Rib acce1.- - - 37 - 46g's Sec 38.042 
Primary 21.272 

c. Lower Spine accel - - 15 -22 g's Sec 20.675 - 

6. PELVIC IMPACT TEST: 
Pelvic accel. - - - - 40 - 6Og's 59.508 

- 

c-2 
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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 Pos i t i on ing  

A. 

6. 

C. 

D. 

E. 

Place seat a t  t h e  l ong i tud ina l  midpoint o f  f o r e  t o  a f t  

adjustment ( fo rward  most lock ing p o s i t i o n  t o  r e a r  most 

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

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

t r a v e l .  

If the  seat back angle I s  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  i t  a t  t he  f i r s t  detent rearward o f  2 5 O .  

Adjustable head r e s t r a i n t s  are se t  such t h a t  t h e  t o p  sur face 

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

I f  the  seat i s  equipped w i t h  ad justable s ide  o r  lumbar 

supports, they are  se t  i n  t h e i r  llreleasedll o r  f u l l  back 

pos i t ions .  

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  locat ions.  I f  lock ing  pos i t ions  are no t  a v a i l a b l e  a t  

these mid-points, use the  pos i t i on  imnediate ly  rearward, 

down, l e f t ,  o r  c lockwise o f  mid-travel. Clockwise i s  

def lned look ing rear  t o  f r o n t  or l e f t  t o  r i g h t  r e l a t i v e  t o  

the  vehic le .  Th is  a l so  appl ies t o  ad jus tab le  s t e e r i n g  

co 1 umns . 
2. H-point Determination 

A. The SAE three-dimensional H-point machine ( S A E  J826 APR80 - 
50th p e r c e n t i l e  male conf igura t ion)  i s  used t o  l o c a t e  t h e  H- 
p o i n t  f o r  each surrogate (see Appendix A). 

D- 1 



8. The H-point machine I s  pos i t ioned on t h e  seat as fo l lows:  

3. 

1. Bucket or Contoured Seats - The H-point machine I s  

centered on the  bucket o r  contour 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 long i tud ina l .  

2. 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 i d s a g i t t a l  plane i s  

v e r t i c a l ,  long i tud ina l ,  and conta ins  t h e  s tee r ing  

wheel center po in t .  

Outboard passenger pos i t i ons  - The H-point machine 

i s  pos i t ioned 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 i tud ina l ,  and t h e  same d is tance 

from the  l ong i tud ina l  veh ic le  c e n t e r l i n e  as t h a t  

f o r  the  d r i v e r  pos i t ion .  

Center passenger pos i t i ons  - The H-point machine 

i s  pos i t ioned 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 contains the  l o n g i t u d i n a l  veh ic le  

center l ine .  

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

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

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

Record t h e  coordinates o f  t h i s  po in t ,  r e l a t i v e  t o  t h e  

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

Test Dummies 

A. A l l  NHTSA s i d e  impact crash t e s t  use t h e  NHTSA Side Impact 

Dumny (SID) as the  surrogate(s) ,  unless otherwise s p e c i f i e d  

by the  COTR. 

D-2 



B. A l l  dumny j o i n t s  a re  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 reset  t o  h o l d  between 1 and 2 g's. Th is  

amount j u s t  bare ly  r e s t r a i n s  t h e  weight o f  t he  i n d i v i d u a 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  dumny i s  c lo thed  i n  f o r m - f i t t i n g  co t ton  s t r e t c h  

underwear w i t h  shor t  sleeves and mid-ca l f  length pants. 

Each f o o t  o f  each dumny i s  equipped w i t h  a s i z e  11EE shoe 

which meets the  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 a re  suppl ied by t h e  

con t rac to r .  

4. I n i t i a l  Dumny Placement 

The S I D  dumny(s) i s  placed i n  the  v e h i c l e  seat w i t h  i t s  p e l v i s  

pos i t i oned  such t h a t  a l a t e r a l  l i n e  passing through t h e  dumny H- 

p o i n t  i s  perpendicular t o  t h e  l o n g i t u d i n a l  centerplane o f  t h e  

veh i c 1 e. 

A. Bucket or 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 idsag i t t a l  plane i s  

v e r t i c a l  and long i tud ina l .  The legs are  pos i t ioned as 

fo l lows,  keeping the  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 .  

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

i s  placed on the  undepressed acce le ra to r  pedal, w i t h  

t h e  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 i oned  such t h a t  t h e  

d is tance from the  outer  sur face o f  t he  knee p i v o t  b o l t  

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



5. 

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. I f  a 

center tunnel prevents this, place the feet on either 

side of the tunnel. 

B. Bench Seats. 

1. 

2. 

3 .  

Driver position placement - The dummy i s  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 Is placed in 
the seat as outlined In section 4.A.2 except that its 
midsagittal plane is vertical, longitudinal, and the 
same distance from the vehicle centerline as that for 

the driver position. 

Center passenger positions - The dumny is positioned 
in the seat as outlined in section 4.A.2 except that 

its midsagittal plane is vertical and contains the 

vehicle centerline. 

Initial Dumny Positioning 

A. H-point Positioning. 

1. With the dumny laterally positioned as in section 4, 
insert the pelvis angle indicator bar in the hole 
provided above, and to the rear o f  the dumny H-point. 
Position the longitudinal pelvis angle between 2 3 O  and 

25" to the horizontal. This  may be accomplished by 
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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 dumny 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. 

6. Upper Torso Positioning. The dunmy's upper torso should 

rest against the seat back. If not, adjust the upper torso, 
maintaining the H-point location and pelvis angle, so that 

the dummy's back rests against the seat back. If this 
cannot be done, modify the H-point location and/or pelvis 
angle within the allowable bands until the back rests 

against the seat. 

6. Final Dumny Positioning 

A. Driver Position. Without inducing pelvis or torso movement, 

the dumny's right foot Is placed on the undepressed 
accelerator pedal with the heel resting as far forward as 

possible on the floorpan. The left foot is set 
perpendicular to the lower leg with the heel resting on the 
floorpan in the same lateral line as the right heel. If 
possible within these constralnts, the dumnyls thighs 
should be in contact with the seatpan. 



B. Front Passenger Pos i t ions .  Without inducing p e l v i s  o r  t o r s o  

movement, place t h e  dumny's fee t  on the  v e h i c l e ' s  toeboard 

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

t o  the  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 p laced on the  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 Pos i 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  a re  placed f l a t  on the  f loorpan and 

beneath the  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 te r fe rence.  I f  necessary, change t h e  d is tance 

between the knees as requ i red  t o  place the feet  beneath t h e  

seat. Record t h e  new distance. 

D. Vehicles w i t h  wheelhouse pro jec t ions  i n  the  passenger 

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

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

pro ject ion.  

mainta in ing the  upper and lower l e g  pos i t i ons  o u t l i n e d  i n  

sect ion 4. I f  t h i s  does no t  resolve t h e  s i t u a t i o n ,  move t h e  

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

co r rec t  pos i t ion ,  keeping the  femur and t i b i a  c e n t e r l i n e s  i n  

a plane t h a t  i s  as near t o  v e r t i c a l  as possible. Record t h e  

new distance between t h e  knees. 

Th is  i s  done by t w i s t i n g  the  f o o t  a t  t h e  ankle, 

F. P r i o r  t o  conducting t h e  t e s t ,  the  dummy p o s i t i o n  i s  v i s u a l l y  

checked. The dumny I s  t o  be proper ly  pos i t ioned 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  p lane 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  the  seat back. 

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

the  foo t ,  knee, and l e g  placements are t o  be as ou t l ined .  

The H-point 



The COTR is to be satisfied with the final dumny position 
and any deviations from this procedure are to be approved by 

the COTR. 

G. The final dumny position Is recorded. These measurements 
are to include, but not be limited to, pelvis and head 

angles as well as actual H-point and head c.g. locations 
relative to the vehicle. The straight line distance from 
the H-point to the center of the outer ankle bolt is also 
recorded for one of the legs (eg. left H-point to left ankle 

bolt). 
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