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JAR I /JAMA has  been i nvo l ved s i nce 1 983 i n  research i nto the 
s i de i mpact test  method for occupants protec t i o n . Our study i s  mai n l y  
c l as s i f i ed i nto t h e  fol l ow i n g  three  themes : 

( 1 )  Study of fu l l - s c a l e  test  methods 
( 2 )  Eva l u at i on of s i de i mpact dummi es  
( 3 )  Study of  component test  methods and  s i mu l at i on mode l s .  

Th i s  report g i ves the  eva l u at i on test resu l t s of the  NHTSA
desi gned S I D  dummy and t h e  EEVC -devel oped EUROSI D  dummy curre n t l y  avai 
l ab l e  to J AR I /J AMA for u s e . 

I n  t h e  l i gh t  of t h e  eva l u at i on test resu l t s of the  dummi e s ,  
i mprovements  must b e  made t o  t h e  s i de i mpact dummi es  for t h e  fol l owi ng 
reasons  

( 1 ) Lack  of repeatabi l i ty 
( 2 )  Fai l ure  to s at i sfy c a l i br at i on s pec i fi c at i on s  
( 3 )  F a i l ure  t o  sati sfy t h e  requi rements o f  DTR9790- l adopted 

I SO/TC22/SC 1 2 .  

Further efforts must a l so be made t o  c l  a s s i fy the  performance 
i tems from t h e  bi omech a n i c a l  p o i n t  of v i ew as i nt o  t h e  i tems wh i ch pre
ferabl y  be harmon i zed and the i tems wh i ch are not necess ary or di ffi 
cu l t  t o  h armon i ze .  

I t  was conc l uded , based on  the  tes t s ,  that the  S I D  and EUROSI D  
dummi es  i nd i c ate  substant i al l y  d i fferent performance ,  and i t  i s  d i ffi 
c u l t to t reat both as t h e  s ame type of dummy . 
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The 8 1 o f 1 d e l 1 t y  T e s t  Re s u l t s  a n  S I D  a n d  EUROS I D  

1 .  lntroductlon 

J A R I  
JAMA 

JAR I /JAMA h a s  bee n i nv o lved since 1 9 8 3  in r e 

s ea r ch i n t o  t h e  s ide i mp a ct test me t ho d  f o r  

occ upant s p r ot ec t ion . Ou r s t udy i s  m a i nl y 

c la s s i f i e d  i nt o  t he f o l l o w i n g  three theme s :  

( 1 )  S tu dy o f  fu l l- s c a le t e s t  met ho ds 

( 2 ) Eva l ua t i o n  o f  s ide imp a ct dumm i e s  

( 3 )  S tu dy o f  c o mp o ne n t  te s t  methods and s imu l at io n  

model s 

This report g iv e s the e va l ua t i o n  t e s t  r e su lt s o f  

t he NH TS A-de s i gn e d  S ID dummy a nd the E EVC-deve loped 

EUROS I D  dummy c u r r e nt l y  av a i l ab l e  t o  JAR I / JAMA for us e .  

2. Tests conducted 

JAR I /JAMA c on d u c t e d  the f o l l ow i ng t h ree k in d s  o f  

te s t s  u s in g  both S I D a n d  EURO S I D  durnrnie s . T wo e a ch of 

t h e  dummi e s  we r e  p ur ch a se d :  the S I D  Dummy from ARL in 

Mar ch 1 9 8 7  and t h e  EUROS I D  Dummy from TNO i n  June 1 9 8 7 . 

Test items 
( 1 )  C a l ibrat i on t e st . . . . . . . .  B as e d  on the c a l i br a -

t io n  t e s t  m et h od 

( 2 ) Rep e at ab i l i t y  t e s t  . . . . . . The impa c t o r  t es t  w a re 

r ep e at ed fi v e  t i m  es · f o r  c omp ar i s o n  

( 3 )  B i o f i de l it y  t e s t  . . . .  B as e d  o n  the t e st method 

spe c i fi e d  i n  I S O /  D TR - 9 7 9 0  

3 .  Test results 

3 .  1 Calibratlon test 

As a r e su lt o f  s t u d i e s  of t h e  p e r formance a c co r di n g  

t o  t h e c a l ib r at i on t e s t me thod s pe c i f ied for e a c h  of the 
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du rnm i es , i t  was fo un d ,  a s  sh o wn in T ab l e  1 ,  tha t b o t h  

t he S I D  a nd the EURO S I D  dumm ie s f a i l ed t o  meet a number 

o f  requi r e m e nt s .  

F rom t he s e  s t u di e s ,  we c o ns ide r that imp r oveme nt s 

on bo t h  dummi e s  a r e  n e ce ss a ry ,  i n  o rder to s a t i s fy the 

r e qu i re me n t s  spec i fi e d  in the c al ibra t i on t e s t . 

3 .  2 Repeatablllty test 

(1)  Repeatability 

The r e s u lt s  o f  t es t s  rep e a t e d  f i ve t ime s und e r  t he 

same te s t  c o n d i t ions we r e  compa r ed . I t  i s  sa i d  tha t  a 

dummy l ac ks in · repea tab i l it y , whe n t he va l u e  o f  C . V . , 

i . e . ,  the r at i o  o f  s t a ndard d e v i at i on ( cr )  re l at i ve t o  

the ave rage < x >  o f  the res u lt s  o f  f ive r ep e at e d  te s t s , 

ex c e e ds 1 0 % .  F r o m  the t e st r e su l ts a s  s hown i n  T ab l e - 2 ,  

t he te s t  i t e ms wh ich t h e  C . V .  e x c e eded 1 0 % ,  a re a s  

fol l ow s : 

a .  Uppe r s p in e  Y -m a xi mu m  a c ce le r at i on i n  t h e  thorax 

te s t  of S I D  dummy . 

b .  Uppe r a n d  lower spine Y - ma xi mum acce l er a t i on in 

t h e  t horax t e s t  of EURO S ID dummy . 

(2) Reproducibility 

F ro m  t h e s e  t e s t  r e s u l t s  s ho w n  in Tab le - 3 ,  t he t es t  

it ems f o r  w h i ch not iceab le l a ck o f  repr o du c ib i l i t y  wa s 

re co rde d a re as fo l l ows : 

a .  L ow e r r i b  Y - maxi mum ac c e l e r a t i on o f  S I D  durnm y . 

b .  L o we r  s p i n e  and l o w e r  r ib Y-max imum ac c e l e ra t ion 

of EUROS I D  dummy . 

(3) Differences between SID and EUROSID D u m m y  

D e s p i t e  t he same t e s t  c o n di t i o n s  app l i e d ,  i t  w a s  

fo und,  a s  s hown i n  the t e s t  r es u lt s ,  th a t  t he re i s  a 
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n o t a b l e  di f f e rence i n  t h e  va l ue o f  a c ce l er at i on at t h e  

t ho r ax and p e l v i s  b e t w e en S I D  a nd E U RO S ID dummy , and 

th u s  i t  was n o t  po s s i b le t o  c o ns ider b o t h  as t he s a me 

t y pe o f  dumm y . 

T a k i n g  the a b o v e  c on s ide r a t i o n  in t o  acc ou n t ,  we 

c on s i der that it i s  n o t  d e s i r e d  t o  a l l ow b o th dummi es t o  

b e  u se d  c omp at i b l y  w i t h  e ac h  o t he r  i n  s ide i mp a ct t e st s . 

3 .  3 Blofldelity test 

T he te s t  it erns we re t e s te d  t hr e e  t o  f i v e  times 

re s pe ct i ve l y, a c co rdi ng to t h e  t es t  methods s pe c i f  i ed i n  

D TR 9 7 9 0 - l  t o  6 adopted a t  t he me e t i ng o f  I S O / TC2 2 / S C1 2 . 

The t e s t  i te rn s  c ov e r e d  a nd t h e  r e s ul t s  o f  j u d ge men t ,  a r e  

p r e s e n t e d  i n  Tab le 5 .  Ou r c on s iderat i o n  th rough the t e s t  

res u lt s  a re a s  f o l l ows : 

( 1 ) The S ID dummy f a i l ed to me et a l l o f  t he 

r e q u i r e rne n t s , a nd t h u s  re qui r e s  i mp r o ve me n t . 

( 2 )  T he EURO S ID dumm y  s at i s f i ed on ly thr ee o f  t h e  

1 7  t e s t  i t e rns , a n d  t hu s  a ls o  r equ i r e s  imp ro v e 

men t .  

( 3 )  W i t h  r e ga rd t o  t h e  p r o b lems c o n c e rn i ng arms 

whi c h  e xe rt s  a ma j o r e f fe ct on acce l er at i on o f  

t he th o rax, the re e x i s t s  a s ub s t a nt i al 

d i f f e r e n c e  i n  res p o n s e  be t we e n  S I D  a n d  EUROS I D  

dummi es . T he re f o r e , t he c o nc e pt a b o u t  t he 

p r o b l em s  c on c erni n g  a rm s  s ho u ld a t  l e a s t  b e  

h a rmoni z e d . 

I t  s ee m s  t h a t  t he re i s  a gap t h at c a nn o t  be fi l le d  

by a l t e r in g  t he fi l te r  c la s s  i n  dat a  pr o ce s s i ng . 
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4. Concluslon 

In t he l i gh t  o f  the e v a lu at i on t e st re s u l t s  o f  t he 

durnmie s , i mp ro veme nt s mus t b e  m ade t o  t he s i de imp act 

dummi e s  f o r  the f o l l ow i ng r e as o ns : 

( 1 ) Lack of repe a t a b i l it y 

( 2 )  Fa i lu r e  to s a t i s fy ca l ib r a t i o n  s pe c i f i ca t i o n  

( 3 ) F a i l u re t o  s a t i s f y  t h e  requi r ement s  o f  D T R 9 7 9 0 -

1 t o  6 adopt e d  by I S O / T C2 2 /S C 12 

Fu r th e r  e f f  orts mu s t  a l s o  b e  mad e  t o  c l a ss i fy t h e  

pe r formance i t em s  from t he bi o me ch a n i c a l  p o int o f  v ie w  

a s  i nto t h e  items wh i ch p r e f e ra b l y  b e  harmon i ze d  a nd t h e  

it e ms w h i c h  a re no t n e c e s s a ry o r  d i ff i c u lt to h a rm o ni ze . 

I t  wa s c o nc lu d e d ,  b a s e d  o n  the t e st s ,  t h a t  the S I D  

a nd EURO S ID durnm i e s  indi c at e  s ub s ta n t i a l l y  d i f fe re n t  

pe r f o rm a nc e ,  a n d  i t  i s  d i f f ic u l t t o  t re a t  b ot h  a s  t he 

s a me t ype o f  durnmy . 
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� Judgement 

Head X 

Neck -

Shoulder -

Thorax X 

Adbomen -

Pelvis 0 

Tz.ble 1 Results of Calibration Tests 

SID 

Summary of test results Judgement 

Maximum acceleration is 0 
lower and 50G-level time is 
short. 

No test conducted because X 
forward and backward 
tests are specified. 

No regulation specified for X 

calibration tests 

o ·Acceleration for lower 0 
spine recorded less than 
half of requirements 

0 Relationship between 
load and displacement 

slightly out of range 

No test conducted because X 

forward and backward 
tests are specified 

Satisfied requirements X 

Notes : 0: Satisfied all of requirements 

X :  Failed to satisty all of requirements demanded 
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EUROSID 

Summary of test results 

Satisfied requirements 

Slightly different from 
requirements 

Satisfied static tests, but 
indicated somewhat higher 
value for max, acceleration 

of impactor in dynamic test. 

Satisfied requirements 

1 

Indicated slightly high value 
for max, acceleration of 
impactor 

Satisfied static tests, but 
recorded only 60 to 80% of 
requirements in dynamic tests 



Table 2 Repeatability of SID and EUROSID 

1\ Model of dummy 
Body parts . 

Parts measured \ 
He ad 

Max. head C. G. 

(2. lm/s) 
Y direction 
acceleration( G) 

Max. upper spin 
Y direction 
acceleration(G) 

Max. Lower spin 
Y direction 

Thorax acceleration ( G) 
(4. 2m/s) 

Rib displacement 
(mm) 

Max. Lower rib 
Y direction 
acceleration ( G) 

Pelvis 
Max. pelvis Y 

(4. 2m/s) 
direction 
acceleration(G) 

x ; Average of five tests 
a ; Standard deviation 

SID 
- a/ x Xl00 -
X a (%) X 

127. 0 5. 58 4. 4 1 15. 8 

10. 6 1. 07 10. 1 10. 7 

9. 6 0. 80 8. 3 14. 6 

21. 0 1. 05 5. 0 20. 7 

26. 0 1. 70 6. 5 31. 0 

46. 0 1. 58 3. 4 22. 5 

EUROSID 
a/ x X l00 a (%) 

7. 91  6. 8 

1. 08 10. 1 

1. 77 12. 1 

0. 4 1  2. 0 

1. 22 3. 9 

0. 63 2. 8 

Notes : Rib displacement of the EUROSID represents a max. displacement of the middle rib. 
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Tablc 3 Heproducibility of S I D  and EUROSIO 

\Model of dummy 
Body parts 

Parts measured \ x ,  

Hcad 
Max. head C. G .  

(2. l m/s) 
Y direction 127. 0 

accclcration( G )  

Max. upper spin 

Y direction 10. 6 

acceleration( G )  

Max. Lower spin 

Y direction 9. 6 
Thorax acceleration( G )  

(4. 2m/s) 
Rib displacement 

21.  0 (11m) 
Max. Lower rib 

Y direction 26. 0 

acceleration( G )  

Pe lvis 
Max. pelv is Y 

(4. 2m/s) 
direction 46. 0 

acceleration ( G )  

x ,  ; Average of five tests for No. l  Dummy 

i, ; Average of five tests for No.2 Dummy 

S I D  
X :  1 x, :-x, !xuM 

x, (q:.l x ,  

137. 0 7. 9 1 15. 8 

10. 8 l. 9 10. 7 

9. 1 5. 2 14. 6 

20. 8 l. 0 20. 7 

2 1 .  4 17. 7 3 1 .  0 

49. 1 6. 7 22. 5  

EUROSID 

X i  

1 25. 8 

1 1. 7 

20. 4 

20. 0 

25. 5 

24. 3 

x,::-x ! jxm 
x, ("..'.l 

8. 6 

9. 3 

39. 7 

3. 4 

i7. 7 

8. 0 

Notes : Rib displacement of the EUROSID represents a max. displacement of the middle rib .  
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