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1.0 Purpose, A p p l i c a t i o n ,  and Scope - 
The purpose o f  t h i s  p rocedure  i s  t o  p r e s e n t  a  u n i f o r m  t e s t i n g  and 

d a t a  r e c o r d i n g  fo rma t  f o r  t h e  Federa l  Motor  V e h i c l e  S a f e t y  Standard  

(FMVSS) 213 enforcement program and t o  c l a r i f y  some p o i n t s  n o t  

s p e c i f i c a l l y  covered i n  t h e  s tanda rd .  T h i s  p rocedure  i s  i n  no way 

i n t e n d e d  t o  c o n f l i c t  w i t h  t h e  requ i remen ts  s e t  f o r t h  i n  F M V S S  213, and 

i t  must  be  f o l l o w e d  by t h e  l a b o r a t o r y  w h i l e  c o n d u c t i n g  t e s t s  f o r  t h e  

O f f  i c e  o f  V e h i c l e  S a f e t y  Compl iance (OVSC) , N a t i o n a l  Highway T r a f f i c  

S a f e t y  A d m i n i s t r a t i o n  (NHTSA) . I f  t h e  t e s t i n g  l a b o r a t o r y  i n t e r p r e t s  any 

p a r t  o f  t h i s  p rocedure  t o  be  i n  c o n f l i c t  w i t h  FMVSS 213, i t  w i l l  a d v i s e  

t h e  OVSC C o n t r a c t  Techni ca l Manager (CTM) and r e s o l v e  t h e  d  i screpancy 

p r i o r  t o  t e s t i n g .  

Any i n t e r p r e t a t i o n s  and/or d e v i a t i o n s  f rom t h i s  T e s t  Procedure 

s h a l l  be shown i n  Appendix A o f  t h e  F i n a l  T e s t  Repor t .  

T h i s  p rocedure  i n c l u d e s  requ i remen ts  f o r  i d e n t i f i c a t i o n  and s t o r a g e  

o f  t e s t  specimens, i n s t r u m e n t  c a l i b r a t i o n ,  measurement accuracy ,  

i n s p e c t i o n  and per fo rmance t e s t  p rocedures ,  d a t a  r e c o r d i n g  and 

r e p o r t i n g ,  and f i n a l  r e p o r t  f o rma t .  





2.0 General Test Requirements - 

2.1 Test Methods and Equipment - -  
The test procedures, methods, and associated equipment are based on 

the requirements of the following documents to the extent referenced 

herein. 

2.1.1 44 Code of Federal Regulations (CFR) rZ_1 - 
Federal Motor Vehicle Safety Standards (FMVSS) 

FMVSS 213 - Child Restraint Systems 

FMVSS 209 - Seat Belt Assemblies 
FMVSS 302 - Flammability of Interior Materials 

2.1.2 4J Code of Federal Regulations (CFR) 
Anthropomorphic Test Dummies 

Subpart C - Three-Year-Old Child 

Subpart D - Six-Month-Old Infant 

2.1.3 Standard Bench Seat 

Drawing Package SAS-100-1000, revi sed December 30, 1980 

2.1.4 American Society for Testing and Materials (ASTM) - 
ASTM 81 17-64 Standard Method for Salt Spray (Fog) Testing 

ASTM 0618-55 Methods of Conditioning Plastics and.Electrica1 
Insulating Materials for Testing 

ASTM 0756-56 Standard Methods of Test for Resistance of Plastics 
to Accelerated Service Conditions 

ASTM 01056-73 Standard Specification for Flexible Cellular 
Materials--Sponge or Expanded Rubber 

ASTM D1564-71 Standard Methods of Testing Flexible Cellular 
Materials--Slab Urethane Foam 

ASTM 01565-76 Standard Specifications for Flexible Cellular 
Materials--Vinyl Chloride Polymers and Copolymers 
(Open- Ce l 1 Foam) 



ASTME4-64 T e n t a t i v e M e t h o d s o f  V e r i f i c a t i o n o f T e s t i n g  
Mach i nes 

ASTM E42-64 Recommended Prac t i ce f o r  Opera t i ng L i gh t-and-Water 
Exposure Apparatus (Carbon Arc Type) f o r  Art i f  i c i a l  
Weathering Tes t  

2.1.5 Soc ie ty  of Automotive Ensi neers (SAE) 

S A E  J211a I ns t r umen ta t i on  f o r  Impact Tes ts  

2.1.6 American Assoc ia t ion  of T e x t i l e  Chemists and C o l o r i s t s  (AATCC) - 
Standard Tes t  Method 8-1961 - Co lo r fas tness  t o  Crocking (Rubbing) 

Standard Tes t  Method 107-1962 - Co lo r fas tness  t o  Water 

T e n t a t i v e  Tes t  Method 30-1957T - Fungic ides,  Eva lua t i on  o f  
T e x t i l e ;  Mildew and Rot Res is tance o f  T e x t i l e s  

AATCC Geometric Gray Scale  

AATCC Chart  f o r  Measuring Transference o f  Color 

2.1.7 M i l i t a r y  Standard 

MI L-C-45662A Cal i b r a t  i on  System Requi rements 

2.2 Environmental Condi t ions - 
Unless o therw ise  s p e c i f i e d ,  a l l  t e s t s  and measurements s h a l l  be 

conducted under t he  f o l l o w i n g  environmental  cond i t i ons :  

Temperature 66 t o  78 degrees F 
R e l a t i v e  Humid i ty  10% t o  70% 
Atmospheric Pressure 28 t o  32 i n .  Hg 

A l l  da ta  on environmental  c o n d i t i o n s  r equ i r ed  throughout t h i s  procedure 

s h a l l  be con t i nuous l y  and permanently recorded on s t r i p  cha r t s ,  c i r c u l a r  

cha r t s ,  or  o the r  acceptab le  p r i n t o u t  media. 



2.3 iert Sequence 

F i g u r e  2-1 shows t h e  o v e r a l l  o r g a n i z a t i o n  o f  t h i s  t e s t  p rocedure .  

The f o l l o w i n g  t h r e e  t e s t  s e r i e s  may be done s i m u l t a n e o u s l y  o r  

s e q u e n t i a l l y  i n  any o r d e r .  

2.3.1 M a t e r i a l s  Tes ts  (See F i g u r e s  2-2 th rough  2-6.) - 

2.3.2 I n s p e c t i o n  of P h y s i c a l  Fea tu res  (See F i g u r e  2 - 7 . )  

2.3.3 Dynamic Impact T e s t  (See F i g u r e  2-8.) 



1.0  Purpose, Appl i ca t ion  
and Scope 

2.0 General Test Requirements 

3 . 0  Materials 
Tests 
(See Figure 2-2 )  

4.0 Inspection o f  
Physical Features 
(See Figure 2 - 7 )  

5 . 0  Dynamic 
Impact Test 
(See Figure 2 - 8 )  

Figure 2-1 Test Procedure Organization 
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2.4 Test Schedule - 
A t e s t  schedule s h a l l  be prepared and submi t ted t o  t he  CTM f o r  

approval p r i o r  t o  the  s t a r t  o f  t he  t e s t  program. 

2.5 Opera t ing  Test Procedure 

Before s t a r t i n g  the  t e s t  program, a  w r i t t e n  o p e r a t i n g  t e s t  

procedure s h a l l  be submi t ted t o  the  CTM f o r  approva l .  The t e s t  

procedure should  inc lude  a  s tep-by-s tep d e s c r i p t i o n  o f  the  t e s t  

methodology t o  be employed i n  the program. When app rop r i a t e ,  the  

procedure s h a l l  i n c l ude  items such as s a f e t y  p recau t i on  check-o f f  l i s t s ,  

i n d i v i d u a l  worksheets f o r  each t e s t i n g  phase, and, i f  r equ i r ed ,  spec ia l  

procedures f o r  d e a l i n g  w i t h  a p a r t i c u l a r  c h i l d  r e s t r a i n t  system. 

2.6 Test Personne 1 Performance - 
Personnel supe rv i s i ng  and/or per fo rming  t he  compliance t e s t  program 

s h a l l  be tho rough ly  f a m i l i a r  w i t h  the  requi rements ,  t e s t  c o n d i t i o n s ,  and 

equipment f o r  t h e  t e s t s  t o  be conducted. 

2.7 Test  Sample Q u a n t i t i e s  

2.7.1 M a t e r i a l s  Tests  

Samples o f  a l l  m a t e r i a l s  used i n  a  g i ven  c h i l d  r e s t r a i n t  system 

s h a l l  be supp l i ed  by NHTSA i n  app rop r i a t e  q u a n t i t i e s  f o r  t he  m a t e r i a l s  

t e s t s  i n  s e c t i o n  3.0 o f  t h i s  procedure and o u t l i n e d  i n  F i gu re  2 - 2 .  

( 1 )  F lammab i l i t y  Tests  - One sample 4 inches wide by 14 inches 

long, or  t he  maximum a v a i l a b l e  w i d t h  o r  leng th  i f  l ess ,  o f  each 

nonmeta l l i c  m a t e r i a l  i s  r equ i r ed  f o r  the  f l a m m a b i l i t y  t e s t s  i n  sec t i on  

3.1 o f  t h i s  procedure and o u t l i n e d  i n  F igure  2-3. The t e s t i n g  



l a b o r a t o r y  may be r e q u i r e d  t o  c u t  specimens when necessary f rom an 

a c t u a l  c h i l d  r e s t r a i n t  system. 

(2) Webbing Performance T e s t s  - Twenty- four  samples, each 36 

inches long,  o f  each t ype  o f  webbing used on t h e  c h i l d  r e s t r a i n t  system 

a r e  r e q u i r e d  f o r  t h e  webbing performance t e s t s  i n  s e c t i o n  3 .2  o f  t h i s  

procedure  and o u t l i n e d  i n  F i g u r e  2-4. 

(3) B e l t  Buck le  and Adjustment Hardware Performance Tes ts  - Three 

s e t s  o f  a l l  b u c k l e  and ad jus tment  hardware and an a d d i t i o n a l  t h r e e  s e t s  

o f  any p l a s t i c  o r  n o n m e t a l l i c  b u c k l e  and ad jus tmen t  hardware a r e  

r e q u i r e d  f o r  t h e  hardware performance t e s t s  i n  s e c t i o n  3.3 o f  t h i s  

procedure  and o u t l i n e d  i n  F i g u r e  2-5. 

(4) Energy Absorbing M a t e r i a l s  Performance Tes ts  - One complete 

s e t  o f  padding i s  r e q u i r e d  f o r  t h e  energy abso rb ing  m a t e r i a l s  

performance t e s t s  i n  s e c t i o n  3.4 o f  t h i s  procedure  and ou t1  i ned  i n  

F i g u r e  2-6. A d d i t i o n a l  l a r g e r  samples may be r e q u i r e d  f o r  c e r t a i n  types 

o f  m a t e r i a l s .  

2.7.2 I n s p e c t i o n  of P h y s i c a l  Features  

One c h i l d  r e s t r a i n t  system s h a l l  be s u p p l i e d  by NHTSA f o r  t h e  

i n s p e c t i o n  o f  p h y s i c a l  f e a t u r e s  i n  s e c t i o n  4.0 o f  t h i s  procedure  and 

o u t l i n e d  i n  F i g u r e  2 - 7 .  

2.7.3 Dynamic lmpact Tes ts  

C h i l d  r e s t r a i n t  systems s h a l l  be s u p p l i e d  by  NHTSA f o r  t h e  dynamic 

impact t e s t s  i n  s e c t i o n  5.0 o f  t h i s  procedure  and o u t l i n e d  i n  F i g u r e  

2-8. 

( 1 )  Dynamic lmpact Tes t  C o n f i g u r a t i o n  I - One c h i l d  r e s t r a i n t  

system i s  r e q u i r e d  f o r  each t e s t  acco rd ing  t o  Dynamic lmpact Tes t  



Con f i gu ra t i on  I (FMVSS 213, S6.1.2.1.1). One t e s t  i s  r equ i r ed  f o r  each 

i n s t a l l a t i o n  mode ( e  forward-  o r  r ea r - f ac i ng )  i n  gacJ adiustment 

p o s i t  i on  ( i  .e., u p r i g h t  or  r e c l  ined) recommended by the manufacturer f o r  

ac tua l  use. For example, a  c h i l d  r e s t r a i n t  system recommended f o r  use 

i n  t h ree  fo rward - fac ing  p o s i t i o n s  and one r e a r - f a c i n g  p o s i t i o n  would 

r e q u i r e  fou r  Con f i gu ra t i on  I t e s t s .  

(2) Dynamic lmpact Test Con f i gu ra t i on  I I  - One c h i l d  r e s t r a i n t  

system i s  r e q u i r e d  f o r  each t e s t  accord ing t o  Dynamic lmpact Test  

Con f i gu ra t i on  I  I (FMVSS 213, 56.1.2.1.2). One t e s t  i s  r equ i r ed  f o r  each 

fo rward - fac ing  system, o ther  than a  c h i l d  harness, t h a t  i s  equipped w i t h  

an anchorage b e l t  or  a  f i x e d  o r  movable su r face  d i r e c t l y  forward o f  the 

dummy (FMVSS 213, S5.2.2.2), i n  each adiustment p o s i t i o n  ( i .e . ,  u p r i g h t  

or  r e c l  ined) recommended by t he  manufacturer f o r  ac tua l  use. C h i l d  

r e s t r a i n t  systems having bo th  o f  the above f ea tu res  s h a l l  be t es ted  w i t h  

each f e a t u r e  "misused," i . e . ,  w i t h  the t e t h e r  o r  r e s t r a i n t  b e l t s  no t  

a t tached,  bo th  separa te ly  and s imul taneous ly .  For example, a  c h i l d  

r e s t r a i n t  system having bo th  f ea tu res  and recommended f o r  use i n  t h ree  

fo rward - fac ing  p o s i t i o n s  would r e q u i r e  n i n e  Con f i gu ra t i on  I I  t e s t s .  

(3) Retes t  - One c h i l d  r e s t r a i n t  system s h a l l  be a v a i l a b l e  as a  

spare u n i t  i n  t h e  event t h a t  a  r e t e s t  i s  requ i red .  

2 .8  Test  Sample Inspec t ion ,  Inven to ry ,  I d e n t i f i c a t i o n ,  and Storage 
-7 

A l l  c h i l d  r e s t r a i n t  systems and assoc ia ted  e x t r a  m a t e r i a l s  and 

p a r t s  s h a l l  be s t o red  upon r e c e i p t  i n  a  c lean,  d ry ,  secure s torage area 

t o  prevent  any damage or  d e t e r i o r a t i o n  t h a t  m igh t  a f f e c t  t e s t  r e s u l t s .  

W i t h i n  one week o f  r e c e i p t ,  a l l  samples s h a l l  be inspected, and the  da te  

o f  r e c e i p t  and t he  c o n d i t i o n  o f  the samples s h a l l  be recorded. Each 



sample s h a l l  a l s o  be marked o r  l a b e l e d  w i t h  a  sys temat i c  i t em cod ing  

scheme t o  i n d i c a t e  t h e  f o l l o w i n g :  

Sequen t ia l  number f o r  e n t i r e  sample s e t  

C h i l d  r e s t r a i n t  manufac turer  and model 

Sequen t ia l  sample number w i t h i n  s e t  

Type o f  t e s t  t o  be conducted w i t h  sample 

Example: 001-XYZ-03-MW 

T h i s  I tem Code s h a l l  be recorded on a l l  Compliance Datasheets a p p l i c a b l e  

t o  t h e  t e s t  sample. 

2.9 Housekeep i nq 

The l a b o r a t o r y  s h a l l  m a i n t a i n  a l l  t e s t  a reas,  c a l i b r a t i o n  areas,  

t e s t  f i x t u r e s ,  and i n s t r u m e n t a t i o n  i n  a  nea t ,  c lean,  and p a i n t e d  

c o n d i t i o n  w i t h  t e s t  i ns t rumen ts  s e t  up i n  an o r d e r l y  manner c o n s i s t e n t  

w i t h  good l a b o r a t o r y  housekeeping p r a c t i c e s .  

2.10 C a l i b r a t i o n  of Measurement and Test Equipment - 
B e f o r e  s t a r t i n g  t h e  t e s t  program, t h e  l a b o r a t o r y  s h a l l  implement 

and m a i n t a i n  a  measurement and t e s t  equipment c a l i b r a t i o n  system i n  

accordance w i t h  e s t a b l i s h e d  c a l i b r a t i o n  p r a c t i c e s .  G u i d e l i n e s  f o r  

s e t t i n g  up and m a i n t a i n i n g  such systems a r e  d e s c r i b e d  i n  MI L-C-45662A, 

" C a l i b r a t i o n  System Requirements." The c a l i b r a t i o n  system s h a l l  be 

approved by  t h e  CTM b e f o r e  t e s t i n g  commences. 

2.10.1 Implementa t ion  and Maintenance 

(1) Standards f o r  c a l  i b r a t  i ng t h e  measur ing and t e s t  equipment 

s h a l l  be s t o r e d  and used under a p p r o p r i a t e  env i ronmenta l  c o n d i t i o n s  t o  

assure  t h e i r  accuracy and s t a b i l i t y .  



( 2 )  A 1  1 measur ing  i n s t r u m e n t s  and s tandards  sha l  1 be c a l  i b r a t e d  by 

t h e  c o n t r a c t o r ,  o r  a commercial f a c i l i t y ,  a g a i n s t  a h i g h e r  o r d e r  

s t a n d a r d  a t  pe r  i o d  i c i n t e r v a l  s n o t  exceed ing 6 months. Records showing 

t h e  c a l i b r a t i o n  t r a c e a b i l i t y  t o  t h e  N a t i o n a l  Bureau o f  Standards s h a l l  

be m a i n t a i n e d  f o r  a l l  measur ing  and t e s t  equipment.  

(3 )  A 1 1 measur i ng and t e s t  equipment and measur i ng s tandards  sha 1 1 

be l a b e l e d  w i t h  t h e  f o l l o w i n g  i n f o r m a t i o n :  

(a) Date o f  c a l i b r a t i o n  

(b) Date o f  n e x t  schedu led c a l  i b r a t i o n  

(c) Name o f  t h e  person who c a l  i b r a t e d  t h e  equ i  pment 

(4) A w r i t t e n  c a l  i b r a t i o n  procedure  s h a l l  be  p r o v i d e d  by  t h e  

c o n t r a c t o r  wh ich  i n c l u d e s  t h e  f o l l o w i n g  i n f o r m a t i o n  f o r  a l l  measur ing  

and t e s t  equipment: 

(a) Type o f  equ i pmen t 

(b) Manufac turer  

(c) Model 

(d) S e r i a l  number 

(e) Measurement range 

( f )  Accuracy 

(g) Cal i b r a t  i  on s t a n d a r d  

(h) Frequency o f  c a l i b r a t i o n  

( i )  Date o f  l a s t  c a l i b r a t i o n  

(j) Date o f  n e x t  c a l  i b r a t i o n  

(k)  Person p e r f o r m i  ng c a l  i b r a t  i o n  

(5) Records o f  c a l i b r a t i o n s  f o r  a l l  measur ing  and t e s t  equipment 

s h a l l  be  k e p t  by t h e  c o n t r a c t o r  i n  a manner wh ich  assures  t h e  

maintenance o f  e s t a b l i s h e d  c a l i b r a t i o n  schedu les .  A l l  such r e c o r d s  



s h a l l  be r e a d i l y  a v a i l a b l e  f o r  i n s p e c t i o n  by t h e  CTM o r  a u t h o r i z e d  

r e p r e s e n t a t i v e s  o f  OVSC. The equipment l i s t  and c a l i b r a t i o n  schedules 

s h a l l  be i n c l u d e d  i n  t h e  F i n a l  T e s t  Repor t  as Appendix 8 .  

2.10.2 Worst  Case A n a l y s i s  - -- 
The l a b o r a t o r y  s h a l l  p repare  a  w o r s t  case e r r o r  a n a l y s i s  o f  t h e  

Dynamic Impact Tes t  i n s t r u m e n t a t i o n  t o  show t h e  a b i l i t y  o f  t h e  

i n s t r u m e n t a t i o n  t o  de te rm ine  whether a  r e s t r a i n t  system compl ies  w i t h  

t h e  s tandard .  T h i s  a n a l y s i s  s h a l l  i n c l u d e  a l l  p o t e n t i a l  measurement 

v a r i a b l e s .  

2.11 Government Furn ished Equipment (GFE) - 
The t h r e e - y e a r - o l d  dummy (49 C F R  572, Subpart  C) and t h e  s ix-month-  

o l d  dummy (49 C F R  572, Subpart  0) wi  1 l be p r o v i d e d  t o  t h e  l a b o r a t o r y  by 

OVSC. The t h r e e - y e a r - o l d  dummy s h a l l  be c a l i b r a t e d  by t h e  l a b o r a t o r y  

b e f o r e  t h e  s t a r t  o f  t h e  t e s t  program, a f t e r  an apparent  noncompliance 

w i t h  t h e  Dynamic Impact T e s t  requ i remen ts  (un less  waived by t h e  CTM), 

and s i x  months a f t e r  t h e  p r e v i o u s  o f f i c i a l  c a l i b r a t i o n .  The dummy 

c a l i b r a t i o n  procedure  i s  a t t a c h e d  as Appendix I .  

2 1 2  Photoqraphs of Equipment - 
The t e s t  se tup  and equipment used i n  a l l  t e s t s  a r e  t o  be 

photographed f o r  t h e  r e c o r d  and t h e  photographs inc luded  i n  t h e  F i n a l  

Tes t  Repor t  as Appendix C .  No rma l l y  one photograph o f  each t e s t  se tup  

and a s s o c i a t e d  equipment w i l l  s u f f i c e  u n l e s s  t h e  se tup i s  comp l i ca ted  

and/or spread o u t ,  t he reby  r e q u i r i n g  two o r  more photographs.  The 

equipment i n  t h e  photographs must agree w i t h  those i tems noted i n  

Appendix B o f  t h e  F i n a l  Tes t  Repor t .  Each photograph must be 

accompanied by a  s u i t a b l e  c a p t i o n .  



2.13 Test Data 

Test data shall be recorded in standard engineering units, when 

applicable, on Compliance Datasheets specifically prepared for this 

purpose, as shown in section 6.0 of this procedure. The Datasheets are 

coded to reflect their applicable test series: 

M - Materials Tests 
F - inspection of Physical Features 

D - Dynamic Impact Tests 

For each FMVSS requirement indicated on the Datasheets, determine 

compl iance, and record Pass, Fai 1, fi (not appl icable) , or See Remarks 

in the space provided. Any noncompliance should be explained under 

Remarks. 

The full set of Compliance Datasheets shall be included in the 

Final Test Report. 

I 

2.14 Interim Failure Reports - 
When an apparent noncompliance is encountered during a test, the 

CTM sha.1 l be notified of the fai lure by telephone within 24 hours. 

Three copies of the appropriate Compl iance Datasheet (s) wi th complete 

explanatory comments shall be mailed to the CTM within 2 working days. 

These may be hand-written. 

2.15 Final Test Report 

The Final Test Report shall be submitted to the CTM within 2 weeks 

of completion of all phases of compliance testing of each restraint 

system. Six copies are required in the case of a noncompliance; four 

copies are required if the restraint system has complied. 



Format and p repa ra t i on  o f  t he  F i na l  Tes t  Report  as w e l l  as 

s p e c i f i c a t i o n s  f o r  f i l m  submi t ted  w i t h  the  r e p o r t  a re  o u t l i n e d  i n  

s e c t i o n  7.0 o f  t h i s  procedure. 





3.0 Materials Tests 

3.1 Flammability Test 
(FMVSS 213, S5.7; FMVSS 302) 

3.1.1 Application 
(FMVSS 302, 54.1, 54.2) 

A l l  nonmetallic materials of a child restraint system shall meet 

the flammability requirements of FMVSS 302 as outlined in this 

procedure. Any material that does not adhere to other mater ial (s) at 

every point of contact shall meet the requirements given in section 

3.1.6 of this procedure when tested separately. Any material that 

adheres to other material (s) at every point of contact shall meet these 

same requirements when tested as a composite with the other materials. 

Indicate on Compliance Datasheet M-1 the type of material being tested 

and the specimen's function on the restraint system i e . ,  padding, 

buckle, she1 1 ,  etc.) . 

3.1.2 Environmental Conditions 
(FMVSS 302, 55.1 -2) 

Flammability tests shall be conducted under the following 

environmental conditions: 

Temperature 6 0  to 70 degrees F 
Relative Humidity 50% to 60% 
Atmospheric Pressure 28 to 32 in. Hg 

Each specimen shall be conditioned for a minimum of 24 hours under these 

environmental conditions before subjecting it to the flammability test. 



3.1.3 Equipment Requirements 

3 .1 .3 .1  Enclosure Cabinet 
(FMVSS 302, 55.1.1) 

Conduct the  t e s t  i n  a  metal c a b i n e t  f o r  p r o t e c t i n g  t he  t e s t  

specimens from d r a f t s ,  as shown i n  F i gu re  3-1.  The i n t e r i o r  o f  t he  

cab ine t  i s  15 inches long, 8 inches deep, and 14 inches h igh.  I t  has a  

g l ass  observa t ion  window i n  the  f r o n t ,  a  c l osab le  opening t o  pe rm i t  

i n s e r t i o n  o f  the  specimen ho lder ,  and a  h o l e  t o  accommodate t ub ing  f o r  a  

gas burner .  For v e n t i l a t i o n ,  i t  has a  1 /2- inch c learance space around 

t h e  t op  o f  t he  cab ine t ,  t e n  3 /4- inch-d i  ameter ho les i n  the base o f  the  

cab ine t ,  and legs t o  e l e v a t e  t he  bottom o f  t he  cab ine t  by th ree-e igh ths  

o f  an inch,  a l l  l oca ted  as shown i n  t h e  f i g u r e .  

3.1.3.2 Specimen Support Frame 
(FMVSS 302, S5.1.3) 

I n s e r t  the  t e s t  specimen between two matching U-shaped frames o f  

metal  s tock 1 inch wide and 3/8 inch h i gh .  The i n t e r i o r  dimensions o f  

t he  U-shaped frames a re  2 inches wide by 1 3  inches long. A specimen 

t h a t  so f t ens  and bends a t  the  f l aming  end so as t o  cause e r r a t i c  bu rn i ng  

i s  kep t  h o r i z o n t a l  by suppor ts  c o n s i s t i n g  o f  t h i n ,  heat  r e s i s t a n t  w i res ,  

spanning the  w i d t h  o f  the  U-shaped frame under the specimen a t  1- inch 

i n t e r v a l s .  A device t h a t  may be used f o r  suppor t ing  t h i s  type o f  

m a t e r i a l  i s  an a d d i t i o n a l  U-shaped frame, wider than t he  U-shaped frame 

c o n t a i n i n g  the  specimen, spanned by 10-mil w i r es  o f  h e a t - r e s i s t a n t  

composi t ion a t  1- inch i n t e r v a l s ,  i n s e r t e d  over the bot tom U-shaped 

frame. 

3.1.3.1 Flame Source 
(FMVSS 302, 55.1.4 and S 5 . 1  . 5 )  

Use a  bunsen burner w i  t h  a  tube o f  3 / 8 - i  nch i n s i d e  diameter.  Set 

the  gas a d j u s t i n g  v a l v e  t o  p rov i de  a  f lame, w i t h  t he  tube v e r t i c a l ,  o f  
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1-1/2 21/16 inches i n  he igh t .  Close t he  a i r  i n l e t  t o  t he  burner .  The 

gas supp l i ed  t o  the  burner should have a  f lame temperature equ i va l en t  t o  

t h a t  o f  na tu ra l  gas. 

2 1 . 4  Specimen P repa ra t i on  
(FMVSS 302, 55.2.1, 55.2.2, 55.2.3) 

Each specimen o f  m a t e r i a l  t o  be t es ted  s h a l l  be a  r ec tang le  4 

inches wide by 14 inches long, whenever poss ib l e .  The t h i ckness  o f  the  

specimen i s  t h a t  o f  the s i n g l e  o r  composi te m a t e r i a l  used i n  the c h i l d  

r e s t r a i n t  system, except t h a t  i f  the  m a t e r i a l ' s  th i ckness  exceeds 1/2 

inch, c u t  the specimen down t o  t h a t  th i ckness .  When i t  i s  no t  p o s s i b l e  

t o  o b t a i n  a  f l a t  specimen because o f  su r f ace  curva tu re ,  c u t  t h e  specimen 

t o  n o t  more than 1/2 inch i n  th i ckness  a t  any p o i n t .  Use t he  maximum 

a v a i l a b l e  l eng th  o r  w id th  o f  a  specimen when e i t h e r  dimension i s  less  

than 1 4  inches o r  4 inches, r e s p e c t i v e l y .  

For homogeneous m a t e r i a l ,  prepare a  s i n g l e  specimen. For m a t e r i a l  

w i t h  d i r e c t i o n a l  s t r u c t u r e ,  c u t  and t e s t  two specimens, one o r i e n t e d  

p a r a l l e l  t o  and t he  o ther  o r i e n t e d  perpend icu la r  t o  t h i s  s t r u c t u r e .  I f ,  

d u r i n g  a  t e s t ,  a  diagonal  d i r e c t i o n  appears t o  y i e l d  a  more adverse 

r e s u l t ,  prepare and t e s t  a  t h i r d  specimen o r i e n t e d  d i a g o n a l l y .  

P lace m a t e r i a l  w i t h  a  napped o r  t u f t e d  su r face  on a  f l a t  su r face  

and comb tw i ce  aga ins t  the  nap w i t h  a  comb hav ing seven t o  e i g h t  smooth, 

rounded t ee th  per inch. 

3.1.5 Test Procedure 
(FMVSS 302, 55.3) 

O r i e n t  the  specimen so t h a t  t h e  su r f ace  c l o s e s t  t o  t he  c h i l d  

r e s t r a i n t  occupant faces downward on t he  t e s t  frame. Mount t he  specimen 

so t h a t  bo th  s ides and one end a re  h e l d  by the  U-shaped frame, and one 



end i s  even w i t h  the  open end of the  frame. When the  maximum a v a i l a b l e  

w i d t h  o f  a  specimen i s  no t  more than 2 inches, so t h a t  the  s ides o f  the 

specimen cannot be he ld  i n  the U-shaped frame, p lace t he  specimen i n  

p o s i t i o n  on w i r e  supports as descr ibed  i n  sec t i on  3.1.3.2 o f  t h i s  

procedure,  w i t h  one end he ld  by the  c losed  end o f  the U-shaped frame. 

Place the mounted specimen i n  a  h o r i z o n t a l  p o s i t i o n ,  i n  the center  

o f  the  cab ine t .  With the f lame ad jus ted  accord ing t o  s e c t i o n  3.1 .3 .3  o f  

t h i s  procedure, p o s i t i o n  the bunsen burner and specimen so t h a t  the 

cen te r  o f  the  burner t i p  i s  3/4- inch below the center  o f  the  bottom edge 

o f  the  open end o f  the  specimen. Expose the  specimen t o  the f lame f o r  

15 ('0,-1) seconds. Turn o f f  t he  gas supply t o  the  burner  and r e s e t  the  

t imer t o  zero. 

Begin t i m i n g  (w i thou t  re fe rence  t o  the pe r i od  o f  a p p l i c a t i o n  o f  the  

burner  flame) when the f lame from the  burn ing  specimen reaches a p o i n t  

1-1/2 21/16 inches from the open end o f  the specimen. Use the forward- 

most p o i n t  o f  v i s i b l e  f lame as a  re fe rence  p o i n t .  Measure the  t ime t h a t  

i t  takes the  f lame t o  progress t o  a  p o i n t  1 - 1 / 2  inches from the clamped 

end o f  the  specimen. I f  the f lame does no t  reach the  s p e c i f i e d  end 

p o i n t ,  t ime i t s  progress t o  the p o i n t  where f laming  stops. 

Ca lcu la te  the burn r a t e  from the  formula 

B = 60 x  D/T 

where B = burn r a t e  i n  inches per minute,  
D = leng th  the  f lame t r a v e l s  i n  inches, and 
T = t ime i n  seconds f o r  the  f lame t o  t r a v e l  D inches. 

Record the  burn  r a t e  da ta  on Compliance Datasheet M-1  a long w i t h  

any observa t ions  on burn  c h a r a c t e r i s t i c s .  



3.1.6 Performance Requ i rements 
(FMVSS 302, 54.3) 

When t es ted  i n  accordance w i t h  s e c t i o n  3.1.5 o f  t h i s  procedure,  the  

m a t e r i a l  s h a l l  no t  burn, nor t r a n s m i t  a f lame f r o n t  across i t s  sur face,  

a t  a r a t e  o f  more than 4 inches per minute.  However, the  requi rement  

concerning t ransmiss ion  o f  a f lame f r o n t  s h a l l  no t  app ly  t o  a su r f ace  

c rea ted  by t he  c u t t i n g  o f  a t e s t  specimen f o r  purposes o f  t e s t i n g  

pursuant t o  sec t i ons  3.1.4 and 3.1.5 o f  t h i s  procedure.  

I f  a m a t e r i a l  s tops bu rn i ng  be fo re  i t  has burned f o r  60 seconds 

from the  s t a r t  o f  t im ing ,  and has no t  burned more than 2 inches from the  

p o i n t  where t i m i n g  was s t a r t e d ,  i t  s h a l l  be cons idered t o  meet the burn-  

r a t e  requi rement .  

Record t h e  r e s u l t s  on Compliance Datasheet M-1 .  

3.2 Webbing Performance Tests  
(FMVSS 213, 55.4.1) 

Th i s  s e c t i o n  app l i es  t o  t h e  webbing o f  b e l t s  p rov ided  w i t h  a c h i l d  

r e s t r a i n t  system and used t o  a t t a c h  the  system t o  t he  v e h i c l e  o r  t o  

r e s t r a i n  t he  c h i l d  w i t h i n  the  system. Three specimens o f  each type o f  

webbing a re  t o  be subjected t o  each o f  t he  f o l l o w i n g  webbing performance 

t e s t s .  Twenty-four be1 t webbing specimens, 36 inches i n  length,  o f  each 

type o f  webbing used i n  the  c h i l d  r e s t r a i n t  system are  r e q u i r e d  t o  

determine compliance. 

3.2.1 Environmental  Cond i t i on i ng  
(FMVSS 209, S5.1 (a) ) 

When s p e c i f i e d  below f o r  p a r t i c u l a r  t e s t s ,  webbing samples s h a l l  be 

cond i t i oned  f o r  a t  l e a s t  24 hours under the  f o l l o w i n g  environmental  

cond i t i ons :  



Temperature 69.8 t o  77 degrees F 
R e l a t i v e  Humid i t y  48% t o  67% 

3.2.2 B reak ing  S t r e n g t h  
(FMVSS 213, S5.4. l  (a ) ;  FMVSS 209, S5 . l  (b ) )  

Sub jec t  t h r e e  specimens o f  each t y p e  o f  b e l t  webbing used i n  t h e  

c h i l d  r e s t r a i n t  system t o  t h e  env i ronmenta l  c o n d i t i o n i n g  g i v e n  i n  

s e c t i o n  3.2.1 o f  t h  i  s  procedure.  

Tes t  t h e  webbing f o r  b r e a k i n g  s t r e n g t h  i n  a  t e s t i n g  machine h a v i n g  

a  l oad -genera t i ng  c a p a c i t y  o f  app rox ima te l y  5000 pounds and v e r i f i e d  t o  

have an e r r o r  o f  n o t  more than 1% i n  t h e  range o f  t h e  b r e a k i n g  s t r e n g t h  

o f  t h e  t e s t e d  webbing by  ASTM E4-64, T e n t a t i v e  Methods o f  V e r i f i c a t i o n  

o f  T e s t i n g  Machines. The machine s h a l l  be equipped w i t h  s p l i t  drum 

g r i p s  i l l u s t r a t e d  i n  F i g u r e  3-2, hav ing  a  d iameter  between 2  and 4  

inches o r  5 and 10 c e n t i m e t e r s .  The r a t e  o f  g r i p  s e p a r a t i o n  s h a l l  be 

between 2 and 4 i nches per  m i n u t e  o r  5 and 10 c e n t i m e t e r s  per m inu te .  

The d i s t a n c e  between t h e  c e n t e r s  o f  t h e  g r i p s  a t  t h e  s t a r t  o f  t h e  t e s t  

s h a l l  be between 4 and 10 inches o r  10 and 25 c e n t i m e t e r s .  A f t e r  

p l a c i n g  t h e  specimen i n  t h e  g r i p s ,  s t r e t c h  the  webbing c o n t i n u o u s l y  a t  a  

u n i f o r m  r a t e  t o  f a i l u r e .  Record t h e  b r e a k i n g  s t r e n g t h  f o r  each specimen 

on Compliance Datasheet  M-2, and c a l c u l a t e  a  median b r e a k i n g  s t r e n g t h  t o  

be used as a  b a s e l i n e  f o r  comparison w i t h  t h e  r e s u l t s  o f  o t h e r  t e s t s .  

3.2.3 Res is tance  Abras ion 
(FMVSS 209, s5,  i (d) ) 

Tes t  t h r e e  specimens f o r  r e s i s t a n c e  t o  ab ras ion  by rubb ing  over  t h e  

hexagon bar  i l l u s t r a t e d  i n  F i g u r e  3-3  i n  t h e  f o l l o w i n g  manner. Mount 

t h e  webbing i n  t h e  appara tus  as shown s c h e m a t i c a l l y  i n  the  f i g u r e .  

A t tach  one end o f  t h e  webbing ( A )  t o  a  we igh t  (8) wh ich  has a  mass o f  

3 .3  20.1 pounds o r  1.50 9 . 0 5  k i  lograms, except  t h a t  a  mass o f  5.2 20.1 
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pounds o r  2.35 '0.03 k i lograms s h a l l  be used f o r  webbing i n  an anchorage 

b e l t  ( t e t h e r )  p rov i ded  w i t h  the  c h i l d  r e s t r a i n t  system. Pass t he  

webbing over the two new abrad ing edges o f  t he  hexagon bar (C), and 

a t t a c h  the  o the r  end t o  an o s c i l l a t i n g  drum (D) t h a t  has a  s t r o k e  o f  13 

inches o r  33 cen t imete rs .  Use s u i t a b l e  guides t o  prevent  movement o f  

t he  webbing a long t he  a x i s  o f  hexagonal bar C, O s c i l l a t e  drum D f o r  

5,000 s t r okes  o r  2,500 cyc les  a t  a  r a t e  o f  60 22 s t r okes  per m inu te  o r  

30 +1 c yc l es  per minute,  

Upon comple t ion  o f  the  webbing abras ion,  conduct a  b reak ing  

s t r e n g t h  t e s t  on t he  t h ree  b e l t  webbing specimens as o u t l i n e d  i n  s e c t i o n  

3.2.2 o f  t h i s  procedure, i n c l u d i n g  the  r e q u i r e d  environmental  

c o n d i t i o n i n g .  Record the  b reak ing  s t r e n g t h  f o r  each abraded specimen on 

Compliance Datasheet M-2, c a l c u l a t e  t he  median b reak ing  s t r e n g t h  f o r  t he  

t h ree  specimens, and record  t h i s  va l ue  on the Datasheet. The median 

b reak ing  s t r e n g t h  o f  the  abraded samples s h a l l  be a t  l e a s t  75% o f  t he  

median b reak ing  s t r e n g t h  o f  t he  non-abraded b e l t  webbing specimens o f  

t he  same type. 

3 .2 .4  Res is tance t o  Buckle Abrasion 
(FMVSS 209, ~ 5 . 3  (c) 

Test  t h r e e  specimens o f  each type  o f  b e l t  webbing used i n  a  c h i l d  

r e s t r a i n t  system f o r  r es i s t ance  t o  abras ion  by each buck le  o r  manual 

a d j u s t i n g  dev i ce  normal ly  used t o  a d j u s t  the s i z e  o f  the  assembly. 

Expose the  webbing f o r  4 hours (+0,-5 minutes) t o  an atmosphere hav ing 

r e l a t i v e  hum id i t y  o f  65 +5 percen t  and temperature o f  70 (+lo,-0) 

degrees F .  P u l l  t he  webbing back and f o r t h  through t he  buck le  or  manual 

a d j u s t i n g  dev ice  as shown schema t i ca l l y  i n  F igure  3-4. At tach the  

anchor end o f  the  webbing (A) t o  a  weight  (B) o f  3 pounds. Pass the  
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webbing through the  buck le  (C) , and a t t a c h  the  o the r  end (D) t o  a 

r e c i p r o c a t i n g  dev ice  so t h a t  t he  webbing forms an angle  o f  8 (+4,-0) 

degrees w i t h  t h e  h inge s top  (E) .  Operate the  r e c i p r o c a t i n g  dev i ce  f o r  

2,500 cyc l es  a t  a r a t e  o f  18 cyc l es  per minute w i t h  a s t r o k e  l eng th  o f  8 

(+0,--5) inches. 

Upon comple t ion  o f  t he  webbing buck le  abras ion,  conduct a b reak ing  

s t r eng th  t e s t  on the  t h ree  b e l t  webbing specimens as o u t l i n e d  i n  s e c t i o n  

3.2.2 o f  t h i s  procedure, i n c l u d i n g  t he  r e q u i r e d  environmental  

c o n d i t i o n i n g .  Record the b reak ing  s t r e n g t h  f o r  each buckle-abraded 

specimen on Compliance Datasheet M-2, c a l c u l a t e  the  median b reak ing  

s t r eng th  f o r  t h e  t h ree  specimens, and reco rd  t h i s  va l ue  on the  

Datasheet. The median b reak ing  s t r e n g t h  o f  t he  buckle-abraded samples 

shal 1 be a t  l e a s t  75% o f  t he  median b reak ing  s t r e n g t h  o f  t he  non-abraded 

b e l t  webbing specimens o f  t he  same type. 

3.2.5 Res is tance to L i g h t  
(FMVSS 209, S4.2 (e) , S 5 . 1  (e) ) 

Test  t h r e e  specimens o f  each type o f  b e l t  webbing used i n  the c h i l d  

r e s t r a i n t  system f o r  r es i s t ance  t o  l i g h t .  Webbing specimens s h a l l  be a t  

l e a s t  20 inches o r  50 cen t imete rs  i n  leng th .  Suspend these specimens 

v e r t i c a l l y  on the  i n s i d e  o f  t he  specimen rack i n  a Type E carbon-arc 

1 i ght-exposure apparatus descr i  bed i n  ASTM E42-64, Recommended P r a c t i c e  

f o r  Operat ion o f  L i g h t  and Water-Exposure Apparatus (Carbon-Arc Type) 

f o r  A r t i f i c i a l  Weathering Tes t .  Operate t he  apparatus w i t h o u t  water 

spray a t  an a i r  temperature o f  140 53.6 degrees F o r  60 f2 degrees C 

measured a t  a p o i n t  1.0 f0.2 inch  o r  25 25 m i l l i m e t e r s  o u t s i d e  the  

specimen rack and midway i n  h e i g h t .  The temperature sensing element 

s h a l l  be sh i e l ded  from r a d i a t i o n .  Expose t he  specimens t o  the  l i g h t  



from the  carbon a rc  f o r  100 (+0,-.5) hours, and then c o n d i t i o n  the  

specimens under the  environmental  cond i t i ons  g i ven  i n  sec t i on  3.2.1 o f  

t h i s  procedure.  

Determine the  co lo r f as tness  o f  the  exposed and cond i t i oned  

specimens on t h e  AATCC Geometric Gray Scale. The webbing s h a l l  have a  

c o l o r  r e t e n t i o n  no t  less  than No. 2  on t h i s  sca le .  Record the r e s u l t s  

f o r  each specimen on Compliance Datasheet M-2. 

Conduct a  b reak ing  s t r e n g t h  t e s t  on the t h ree  l i gh t -exposed  and 

cond i t i oned  b e l t  webbing specimens as o u t l i n e d  i n  s e c t i o n  3.2.2 o f  t h i s  

procedure w i t h o u t  r epea t i ng  t he  environmental  c o n d i t i o n i n g .  Record t he  

b reak ing  s t r e n g t h  o f  each carbon-arc-exposed b e l t  webbing specimen on 

Compliance Datasheet M-2,  c a l c u l a t e  t he  median b reak ing  s t r e n g t h  f o r  t h e  

t h ree  specimens, and reco rd  t h i s  va lue  on t he  Datasheet. The median 

b reak ing  s t r e n g t h  o f  the  carbon-arc-exposed ;amples shal  1 be a t  l e a s t  

60% o f  the  median b reak ing  s t r e n g t h  o f  specimens o f  the same type o f  

b e l t  webbing w i t h o u t  any exposure t o  t he  carbon a r c .  

3 . 2 . 6  Res is tance to Micro-Orqani  sms 
(FMVSS 209, S4.2 ( f )  , S 5 . 1  ( f ) )  

Tes t  t h r e e  specimens o f  each type o f  b e l t  webbing used i n  the  c h i l d  

r e s t r a i n t  system f o r  r es i s t ance  t o  micro-organisms, un less the webbing 

i s  made from m a t e r i a l  i n h e r e n t l y  r e s i s t a n t  t o  micro-organisms, Webbing 

specimens s h a l l  be a t  l e a s t  20 inches or  50 cen t imete rs  i n  l eng th .  

Subject  these specimens success ive ly  t o  the procedures p resc r i bed  i n  

AATCC T e n t a t i v e  Tes t  Method 30-19571, Fungic ides,  Eva lua t ion  o f  

T e x t i l e s ;  Mildew and Rot Res is tance o f  T e x t i l e s ,  Sec t ion  1Ci--Water 

Leaching, Sec t ion  1 C 2 - - V o l a t i l i z a t i o n ,  and Sec t ion  1B j - -So i l  B u r i a l  

Tes t .  A f t e r  s o i l - b u r i a l  f o r  a  p e r i o d  o f  2 weeks, wash the specimens i n  



water,  a l l o w  them t o  d r y  and c o n d i t i o n  them under t he  environmental  

cond i t i ons  g i ven  i n  s e c t i o n  3.2.1 o f  t h i s  procedure.  

Upon comple t ion  o f  exposure t o  micro-organisms, conduct a  b reak ing  

s t r e n g t h  t e s t  on the  t h ree  b e l t  webbing specimens as o u t l i n e d  i n  s e c t i o n  

3.2.2 o f  t h i s  procedure, w i t h o u t  r epea t i ng  the  environmental  

c o n d i t i o n i n g .  Record the  b reak ing  s t r e n g t h  o f  each micro-organism- 

exposed b e l t  webbing specimen on Compliance Datasheet M-2, c a l c u l a t e  t he  

median b reak ing  s t r e n g t h  f o r  t he  t h r e e  specimens, and record  t h i s  va l ue  

on t he  Datasheet. The median b reak ing  s t r e n g t h  o f  t he  micro-organism- 

exposed samples s h a l l  be a t  l e a s t  85% o f  the  median b reak ing  s t r e n g t h  o f  

specimens o f  t he  same type  o f  b e l t  webbing w i t h o u t  any exposure t o  

micro-organisms, 

3.2.7 Co lo r fas tness  & Crock ing  
(FMVSS 209, S4.2 (g) , 55.1 (g) ) 

Tes t  t h ree  specimens o f  each type o f  b e l t  webbing used i n  a  c h i l d  

r e s t r a i n t  system f o r  co l o r f as tness  t o  c rock i ng  (rubbing) i n  accordance 

w i t h  AATCC Standard Test  Method 8-1961. The be1 t webbing s h a l l  no t  

t r a n s f e r  c o l o r  t o  a  crock c l o t h  e i t h e r  wet o r  d r y  t o  a  g rea te r  degree 

than c l a s s  3 on the  AATCC Chart  f o r  Measuring Transference o f  Color .  

Record t he  degree o f  c o l o r  t rans fe rence  on Compliance Datasheet M-2. 

3.2.8 Co lo r fas tness  to S t a i n i n g  
(FMVSS 209, S4.2 (h) , S5. l (h) ) 

Test  t h ree  specimens o f  each type o f  b e l t  webbing used i n  a  c h i l d  

r e s t r a i n t  system f o r  c o l o r f a s t n e s s  t o  s t a i n i n g  i n  accordance w i t h  t he  

water -  immers i on  procedures o f  AATCC Standard Tes t  Method 107- 1962, w i  t h  

t he  f o l l o w i n g  m o d i f i c a t i o n s .  Use d i s t i l l e d  water ,  use a  p e r s p i r a t i o n  

t e s t e r ,  use a d r y i n g  t ime i n  paragraph 4 o f  the  procedures o f  4 hours, 



and use t h e  s e c t i o n  e n t i t l e d  " E v a l u a t i o n  Method f o r  S t a i n i n g  (3 ) "  t o  

de te rm ine  c o l o r f a s t n e s s  t c  s t a i n i n g .  The b e l t  webbing s h a l l  n o t  s t a i n  

t o  a g r e a t e r  degree than  c l a s s  3 on t h e  AATCC Char t  f o r  Measuring 

T rans fe rence  o f  C o l o r .  Record t h e  degree o f  s t a i n i n g  on Compliance 

Datasheet  M-2. 

3.2.9 Wid th  
(FMVSS 213, S5.4.1 ( c ) ,  55.4.1.1) 

S u b j e c t  t h r e e  specimens o f  each t ype  o f  be1 t webbing used i n  a 

c h i l d  r e s t r a i n t  system and c o n t a c t a b l e  by t h e  t e s t  dummy t o r s o  d u r i n g  

t h e  Dynamic Impact T e s t  (see s e c t i o n  5.0 o f  t h i s  procedure)  t o  w i d t h  

measurement. C o n d i t i o n  t h e  webbing f o r  24  hours  under t h e  f o l  l ow ing  

env i ronmenta l  c o n d i t i o n s :  

Temperature 70 t o  7 7  degrees F 
R e l a t i v e  H u m i d i t y  48% t o  67% 

Measure b e l t  webbing w i d t h  under a t e n s i o n  o f  5 pounds a p p l i e d  

l eng thw ise .  The measured w i d t h  o f  t h e  b e l t  webbing s h a l l  n o t  be l e s s  

than 1-1/2 inches.  Record t h e  r e s u l t s  f o r  each specimen on Compliance 

Datasheet  M-2. 

3.3 B e l t  --- Buckle  and Ad jus tment  Hardware Performance T e s t s  
(FMVSS 213, S5.4.2) 

3.3.1 C o r r o s i o n  Res is tance  
(FMVSS 209, S4.3 (a) (2) , S5.2 (a) ) 

S u b j e c t  t h r e e  specimens o f  a l l  b u c k l e  and ad jus tment  hardware t o  

t h e  s a l  t spray  t e s t ,  acco rd  i ng t o  ASTM 81 17-64, f o r  a per i o d  n o t  t o  

exceed 25 hours,  c o n s i s t i n g  o f  24 (+0,-,25) hours  o f  s a l t  spray  exposure 

f o l l o w e d  by 1 + O -  hour o f  d r y i n g .  Each specimen among a s e t  o f  

t h r e e  shou ld  be o r i e n t e d  d i f f e r e n t l y  i n  t h e  s a l t  spray  chamber. Dur ing  

t h e  t e s t ,  t h e  temperature  i n  the  s a l t  spray  chamber s h a l l  be 



con t i nuous l y  and permanent ly recorded, and the t e s t - c o n d i t i o n  records 

s p e c i f i e d  i n  ASTM 8117-64, sec t i on  13, s h a l l  be mainta ined.  

A f t e r  the  t e s t ,  wash the  hardware thorough ly  w i t h  water t o  remove 

t he  s a l t ,  and a l l o w  t he  specimens t o  d r y  f o r  24 hours under s tandard 

l a b o r a t o r y  environmental  cond i t i ons  as g i ven  i n  s e c t i o n  3.2.1 o f  t h i s  

procedure.  The hardware s h a l l  be f r e e  o f  f e r r ous  or  nonfer rous 

c o r r o s i o n  t h a t  may be t r a n s f e r r e d ,  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  by 

means o f  webbing, t o  t h e  r e s t r a i n t  sys tem's  occupant or  h is /her  

c l o t h i n g .  Examine t he  hardware f o r  such co r ros i on ,  and record  the  

r e s u l t s  on Compliance Datasheet M-3 .  

The t h r e e  hardware specimens used i n  t h i s  t e s t  s h a l l  a l s o  be t es ted  

accord ing t o  a p p l i c a b l e  hardware t e s t s  o u t l i n e d  i n  sec t i ons  3 .3 .3  

through 3.3.6 o f  t h i s  procedure. 

3.3.2 Temperature Res is tance 
(FMVSS 209, 54.3 (b) , S5.2 (b) ) 

Sub jec t  t h ree  new specimens o f  a l l  p l a s t i c  o r  o the r  nonmeta l l i c  

buck le  and adjustment hardware t o  t he  acce le ra ted  s e r v i c e  cond i t i ons  

t e s t  i n  accordance w i  t h  ASTM D756-56, Procedure I V, omi t t i n g  the  weight  

and dimension measurements. Unla tch buck les,  and c o n d i t i o n  the  

specimens as i n d i c a t e d  i n  ASTM 0756-56, s e c t i o n  5, p r i o r  t o  and a t  t he  

end o f  t h e  t e s t .  

The hardware specimens s h a l l  no t  warp o r  o therw ise  d e t e r i o r a t e  t o  

cause t h e  buck le  o r  o the r  assembly t o  opera te  improper ly .  Examine the 

specimens f o r  such d e t e r i o r a t i o n ,  and reco rd  the  r e s u l t s  on Compliance 

Datasheet M-3.  



The t h r e e  hardware specimens used i n  t h i s  t e s t  s h a l l  a l s o  be t es ted  

accord ing t o  a p p l i c a b l e  hardware t e s t s  o u t l i n e d  i n  sec t i ons  3 . 3 . 3  

through 3.3.6 o f  t h i s  procedure.  

3.3.3 Buck le  Release Access 
(FMVSS 209, S4.3 (dl (2) , S5.2 (d) (2) ) 

Fo l low the  procedure g i ven  below f o r  t he  app rop r i a t e  buck le  design, 

and reco rd  t he  r e s u l t s  on Compliance Datasheet M-3.  

3 .3.3.1 Pushbutton Buckles 

Measure the  l i n e a r  dimensions o f  the su r f ace  designed f o r  app l y i ng  

the  re l ease  f o r ce ,  and c a l c u l a t e  the area o f  t h i s  su r f ace  t o  the  nearest  

0.05 square inch or  0.3 square cen t imete r .  Th i s  su r face  s h a l l  have a 

minimum area o f  0.7 square inch  or  4.5 square cen t imete rs ,  w i t h  a  

minimum 1 inear  dimension o f  0.4 inch or  10 m i l l i m e t e r s .  

2.3.3.2 Lever-Release Buckles 

I n s e r t  a  c y l i n d e r  0.4 k.02 inch or  10 k.5 m i l l i m e t e r s  i n  diameter 

and 1.5 f.02 inches or  38 2.5 m i l l i m e t e r s  long i n  t he  a c t u a t i o n  p o r t i o n  

o f  the  buck le  re lease.  The buck le  s h a l l  pe rm i t  i n s e r t i o n  o f  t h i s  

c y l i n d e r  t o  a t  l e a s t  the  m idpo in t  o f  the  c y l i n d e r  a long the  c y l i n d e r ' s  

e n t i r e  leng th .  

3.3.3.2 Other Buckle Designs 

Attempt t o  ac tua te  the  buck le  re lease  us i ng  two a d u l t  f i n g e r s .  The 

buck le  s h a l l  have adequate access f o r  two o r  more f i n g e r s .  

3 .3 .4  Adjustment Force 
(FMVSS 209, S4.3 (e) , S5.2 (e) ) 

Test  t h r e e  se ts  o f  ad justment  hardware and webbing f o r  the  f o r c e  

necessary t o  decrease the  e f f e c t i v e  l eng th  o f  t he  assembly, The 

hardware p rev i ous l y  used f o r  the  Corros ion Resis tance o r  Temperature 



Resis tance t e s t s  s h a l l  a l s o  be used f o r  t h i s  t e s t .  With no load on the  

anchor end o f  the  webbing, draw the  webbing through t he  adjustment 

dev ice  a t  a r a t e  o f  20 +2 inches per minute o r  50 +5 cen t imete rs  per 

minute.  P recyc le  t he  webbing 10 t imes i n  the above manner, and then 

measure t he  maximum fo r ce  t o  the nearest  0.25 pound o r  0.1 k i l og ram 

a f t e r  the f i r s t  1.0 inch  o r  25  m i l l i m e t e r s  o f  webbing movement. The 

f o r c e  requ i r ed  t o  decrease the  e f f e c t i v e  l eng th  o f  t h i s  assembly s h a l l  

no t  exceed 1 1  pounds o r  5 k i l og rams.  Record the  r e s u l t s  on Compliance 

Datasheet M-3.  

3.3.5 T i l t - L o c k  Adjustment 
(FMVSS 209, S4.3 ( f )  , S5.2 ( f ) )  

I f  t he  adjustment dev ice  i s  o f  a " t i l t - l o c k "  design, t e s t  th ree  

such dev ices f o r  lock angle.  The hardware p rev i ous l y  used f o r  the  

Cor ros ion  Resis tance or  Temperature Res is tance t e s t s  s h a l l  a l s o  be used 

f o r  t h i s  t e s t .  O r i en t  the  base o f  t he  adjustment mechanism and the 

anchor-end o f  the  webbing i n  planes normal t o  each o the r .  Draw the 

webbing through t he  adjustment mechanism i n  a d i r e c t i o n  t o  increase b e l t  

l eng th  a t  a r a t e  o f  20 +2 inches per minute o r  50 t 5  cen t imete rs  per 

m inu te  w h i l e  the  p lane o f  the  base i s  s l ow l y  r o t a t e d  i n  a d i r e c t i o n  t o  

lock  the  webbing. When the  webbing locks ,  s top  the  r o t a t i o n ,  b u t  

con t inue  p u l l i n g  on the  webbing u n t i l  t h e r e  i s  a r es i s t ance  o f  a t  l e a s t  

20 pounds o r  9 k i lograms.  Measure the  angle  between the  anchor-end o f  

the  webbing and the base o f  the adjustment mechanism t o  t he  nearest  

degree. The lock  angle  s h a l l  be n o t  l ess  than 30 degrees. Record t he  

r e s u l t s  on Compliance Datasheet M - 3 .  



3 . 3 . 6  Buck le  Latch 
(FMVSS 209, 54.3 (g) , S5.2 (g) ) 

Tes t  t h r e e  b u c k l e  assembles, p r e v i o u s l y  used i n  t h e  C o r r o s i o n  

Res is tance  o r  Temperature Res is tance t e s t s ,  f o r  l a t c h  wear and p a r t i a l -  

engagement s e p a r a t i o n  f o r c e .  Clamp o r  f i r m l y  h o l d  t h e  buck les  a g a i n s t  a  

f l a t  su r face ,  so as t o  p e r m i t  normal movement o f  b u c k l e  p a r t s ,  b u t  w i t h  

t h e  meta l  ma t ing  p l a t e  ( f o r  me ta l - to -me ta l  buck les )  o r  t h e  webbing end 

( f o r  meta l - to -webb ing buck les )  w i thdrawn.  Move t h e  r e l e a s e  mechanism 

200 t imes through i t s  maximum t r a v e l  w i t h  a  f o r c e  o f  30 +3 pounds o r  14 

f l  k i l o g r a m s  a t  a  r a t e  n o t  t o  exceed 30 c y c l e s  per m inu te .  The b u c k l e  

l a t c h  s h a l l  n o t  f a i l ,  nor  g a l l  o r  wear t o  an e x t e n t  t h a t  normal l a t c h i n g  

o r  u n l a t c h i n g  i s  impa i red.  Examine t h e  b u c k l e  f o r  such degrada t ion ,  and 

r e c o r d  t h e  r e s u l t s  on Compliance Datasheet  M - 3 .  

For me ta l - to -me ta l  buck les  t h a t  can be p a r t i a l l y  engaged by means 

o f  any techn ique r e p r e s e n t a t i v e  o f  a c t u a l  use, measure t h e  maximum f o r c e  

necessary t o  separa te  t h e  b u c k l e  p a r t s  when i n  such p a r t i a l  engagement. 

The b u c k l e  s h a l l  separa te  when i n  any such p o s i t i o n  o f  p a r t i a l  

engagement by a  f o r c e  n o t  more than 5 pounds o r  2 . 3  k i l og rams .  Record 

t h e  r e s u l t s  on Compliance Datasheet M-3 .  

j.4 Energy Absorbing M a t e r i a l s  Performance Tes ts  
(FMVSS 213, 55.2.3, 56.3) 

T h i s  s e c t i o n  a p p l i e s  t o  padding l o c a t e d  i n  t h e  head impact area o f  

c h i l d  r e s t r a i n t  systems recommended f o r  c h i l d r e n  we igh ing  l e s s  than  20 

pounds. (See s e c t i o n  4.7 o f  t h i s  procedure  f o r  t h e  d e f i n i t i o n  o f  head 

impact area.) The s p e c i f i c  t e s t  method depends on t h e  t ype  o f  base 

m a t e r i a l  used i n  t h e  padding:  

Sponge o r  expanded rubber :  ASTM 01056-73 

Slab u re thane  foam: ASTM 01564-71 



V iny l  c h l o r i d e  polymers and copolymers (open-ce l l  foam): 
ASTM 0 1565-76 

For m a t e r i a l s  which do no t  f a l l  i n t o  t he  above t h r e e  ca tegor ies ,  

analogous t e s t  procedures app rop r i a t e  f o r  the  p a r t i c u l a r  m a t e r i a l  should 

be used, i d e n t i f i e d ,  and recorded on Compliance Datasheet M - 4 .  I f  more 

than one type o f  m a t e r i a l  i s  used i n  the  head impact area, each m a t e r i a l  

s h a l l  be t es ted  accord ing t o  the  procedures app rop r i a t e  f o r  t h a t  

mater i a1 . I 

4 1  Compression-Def lect ion Res is tance 
(FMVSS 213, 56.3.1) 

Determine the  base m a t e r i a l  o f  the  padding, s e l e c t  t he  app rop r i a t e  

t e s t  procedures from the  f o l l o w i n g  sec t ions ,  and measure t h e  load 

necessary t o  produce a 25% def  1 e c t  i on o r  i nden ta t  i o n  o f  the  padd i ng 

m a t e r i a l .  Record t he  base m a t e r i a l  type on Compliance Datasheet M-4. 

3 .4 .1 .1  Test Apparatus 

A padding c o n s i s t i n g  o f  a rubber base m a t e r i a l  r equ i r es  a 

compress i on t e s t  i ng mach i ne (ASTM D 1056-73, sec t  i o n  17) capab 1 e o f  

compressing a t e s t  specimen a t  a r a t e  o f  0.5 t o  2 inches per m inu te  

g e n t l y  w i t h o u t  impact. The machine may be motor-  o r  hand-dr iven and 

s h a l l  be equipped w i t h  a gage (graduated i n  0.001 inch) t o  measure 

d e f l e c t i o n .  The machine must a l s o  be capable o f  measuring t he  load 

produced by d e f l e c t i n g  the  specimen. The machine must have p a r a l l e l  

metal  l oad ing  p l a t e s  1.5 (+.I,-0) inches i n  d iameter .  

For padding c o n s i s t i n g  o f  ure thane base m a t e r i a l  o r  p o l y v i n y l  

c h l o r i d e  polymer and copolymer base m a t e r i a l s ,  a d i f f e r e n t  t e s t  f i x t u r e  

i n  the  compression t e s t i n g  machine i s  r equ i r ed  as a re  d i f f e r e n t  ranges 

o f  def  1 ec t i on speeds. For urethane base foams (ASTM D 1564-7 1 , s e c t i o n  

20), the  machine must be capable o f  d e f l e c t i n g  the  specimen a t  a speed 



o f  1.0 t o  15 inches per  m inu te .  For v i n y l  base foams (ASTM 01565-76, 

s e c t i o n  13 ) ,  t h e  machine must be capab le  o f  d e f l e c t i n g  t h e  specimen a t  a 

speed o f  0.5 t o  20 inches per minute .  Both  base m a t e r i a l  types r e q u i r e  

t h e  same l o a d i n g  f i x t u r e  wh ich  c o n s i s t s  o f  a f l a t  c i r c u l a r  i n d e n t o r  

f o o t ,  50 2.5 square inches i n  area,  connected by means o f  a sw ive l  j o i n t  

t o  a load-measur ing d e v i c e  and mounted i n  such a manner t h a t  t h e  

specimen can be d e f l e c t e d  a t  t h e  s p e c i f i e d  speeds. The appara tus  s h a l l  

be a r ranged  t o  suppor t  t h e  specimen on a l e v e l  h o r i z o n t a l  p l a t e  t h a t  i s  

p e r f o r a t e d  w i t h  0.24 t o  0.26 i n c h  h o l e s  on 0.75 i n c h  c e n t e r s  t o  a l l o w  

f o r  r a p i d  escape o f  a i r  d u r i n g  t h e  t e s t .  

3.4.1.2 T e s t  - Specimens 

T e s t  specimens f o r  rubber  base m a t e r i a l s  s h a l l  be c y l i n d e r s  1.129 

2.06 inches o r  2.868 +1  - 5  c e n t i m e t e r s  i n  d iameter ,  c u t  f rom the  f i n i s h e d  

p roduc t ,  f rom s tandard  t e s t  s labs ,  o r  f rom f l a t  sheets  (ASTM 01056-73, 

F i g u r e  1 ) .  The specimen t h i c k n e s s  s h a l l  be a t  l e a s t  1/4 i nch .  Measure 

t h e  t h i c k n e s s  u s i n g  a d i a l - t y p e  gage h a v i n g  a maximum stem and f o o t  mass 

o f  25 g and a f o o t  1-1/4 inches i n  d iameter  and e x e r t i n g  a p ressu re  o f  

,0045 k.00045 p s i .  

T e s t  specimens f o r  u re thane  base m a t e r i a l s  s h a l l  c o n s i s t  o f  t h e  

e n t i r e  p r o d u c t  sample o r  a p o r t i o n  o f  i t .  The specimen s h a l l  have 

d imens ions n o t  l e s s  than  15 by 15 by  0.75 inches.  Specimens l e s s  than 

0.75 i n c h  t h i c k  s h a l l  be made up o f  p l i e s ,  w i t h o u t  t h e  use o f  cement, t o  

a minimum t h i c k n e s s  o f  0.75 inch.  Measure t h e  t h i c k n e s s  o f  t h e  

specimens u s i n g  a d i a l - t y p e  gage w i t h  a minimum f o o t  area o f  1 square 

i nch  e x e r t i n g  a p ressu re  o f  0.028 k0.007 p s i .  

The t e s t  specimens f o r  v i n y l  base m a t e r i a l s  s h a l l  c o n s i s t  o f  a 

complete a r t i c l e  o r  a p o r t i o n  t h e r e o f ,  w i t h  a s u r f a c e  f o r  i n d e n t a t i o n  



no t  less  than 12 by 12 inches. I f  t he  th i ckness  o f  the m a t e r i a l  i s  l ess  

than 1 inch, the  specimen s h a l l  be made up o f  p l i e s  t o  a  minimum 

th ickness  o f  1 inch.  Measure the  th ickness  o f  t he  specimen w i t h  a  d i a l  

gage graduated i n  d i v i s i o n s  no t  l a r g e r  than 0.001 inch.  The gage s h a l l  

have a  c i r c u l a r  f o o t  between 1.0 and 1.5 square inches i n  area e x e r t i n g  

a  pressure o f  0.0150 k0.0015 p s i .  

3 .4 .1 .3  Environmental Cond i t i ons  

Tests s h a l l  be conducted under the  f o l l o w i n g  environmental  

cond i t i ons :  

Temperature 69.8 t o  77 degrees F 
R e l a t i v e  Humid i ty  48% t o  52% 

Cond i t ion  t he  specimens f o r  a t  l e a s t  12 hours under these c o n d i t i o n s  

be fo re  t e s t i n g .  

3 .4.1.4 Tes t  Procedures 

For rubber base m a t e r i a l s ,  compress the s tandard t e s t  specimen 

between the  p a r a l l e l  metal p l a t e s  o f  t he  machine u n t i l  t he  th i ckness  has 

been reduced 25 percent ,  and take  a  read ing  o f  the  load immediately.  

Repeat the  t e s t  w i t h  t he  same specimen u n t i l  t he  load readings do n o t  

change more than 5 percen t .  

For urethane base m a t e r i a l s ,  p l ace  the  specimen such t h a t  t he  

i n d e n t a t i o n  w i l l  be made a t  t he  cen te r  o f  the  sample. P r e f l e x  the  area 

t o  be t es ted  by lower ing  t he  inden to r  f o o t  tw i ce  t o  75 t o  80 percen t  o f  

t he  f u l l  p a r t  th i ckness  a t  a  r a t e  o f  1 t o  15 inches per minute.  Mark 

the  l o c a t i o n  o f  the t e s t  area w i t h  a  pen by c i r c u m s c r i b i n g  the  inden to r  

f o o t  w h i l e  under a  1-pound load. A l low t he  specimen t o  r e s t  6 + 1  

minutes a f t e r  p r e f l e x .  B r i n g  t he  inden to r  f o o t  i n t o  con tac t  w i t h  t he  

specimen and determine the th ickness ,  a f t e r  app l y i ng  a  p re load  o f  1 

pound, o f  the  area under t he  inden to r  f o o t .  Compress t he  specimen 25  



percen t  o f  t h i s  th i ckness  a t  2 inches per minute ,  and observe and record  

t h e  f i n a l  load i n  pounds a f t e r  1 minute .  

For v i n y l  base m a t e r i a l s  p lace  t h e  specimen such t h a t  the  

i n d e n t a t i o n  w i l l  be made a t  the  cen te r  o f  t h e  sample. B r i n g  t h e  

indentor  f o o t  i n t o  c o n t a c t  w i t h  the  specimen and determine t h e  o r i g i n a l  

h e i g h t  under a  load o f  1 pound. Indent  t h e  specimen 25 percent  o f  t h i s  

o r i g i n a l  h e i g h t .  M a i n t a i n  the  d e f l e c t i o n  and record  the  load 1 minute  

a f t e r  the 25 percen t  i n d e n t a t i o n  i s  reached. 

Normal ize the  load va lue  determined i n  any o f  the  above procedures 

by d i v i d i n g  i t  by t h e  area o f  the load ing  su r face .  Record t h e  r e s u l t i n g  

v a l u e  i n  pounds per square inch on Compliance Datasheet M - 4 .  The 

r e s u l t s  o f  t h i s  t e s t  a re  used t o  determine compliance w i t h  the  Head 

Impact P r o t e c t i o n  requirements o u t l i n e d  i n  s e c t i o n  4.7 o f  t h i s  

procedure.  

3.4.2 Enersy Absorp t ion  and Recovery Rate 
(FMVSS 213, 55.2.3.2) 

There a re  c u r r e n t l y  no t e s t  c r i t e r i a  s p e c i f i e d  f o r  de te rm in ing  the 

energy-absorpt ion and recovery - ra te  c h a r a c t e r i s t i c s  o f  m a t e r i a l s  i n  the 

head impact area.  Ques t ionab le  cases should be ind ica ted ,  however, 

under Remarks on Compliance Datasheet M-4 f o r  e v a l u a t i o n  by the  CTM. 





4.0 Inspection of Physical Features - 

4.1 Labeling - 
(FMVSS 213, S5.5) 

Inspect the labels attached to the child restraint system and 

compare them with the requirements of FMVSS 213, S5.5, listed on 

Compliance Datasheet F-1. After the child restraint is installed (see 

section 4.3 of this procedure) , check whether certain required labels 

are visible in all recommended installation modes. 

Provide photographs of all labels on the child restraint system to 

show availability, legibility, and location. Include these photographs 

as part of Compliance Datasheet F-1. 

4.2 Installation Instructions - 
(FMVSS 2 13, S5.6) 

Review the manufacturer's instructions for installation and use of 

the child restraint system to verify that they include the information 

specified by FMVSS 213, 55.6, and 1 isted on Compliance Datasheet F-2. 

Verify that storage provisions are available for these instructions on 

the child restraint itself. 

4.3 Instal lation 
(FMVSS 213, S5.3) 

Install the child restraint system on the standard seat according 

to the manufacturer's instructions. 

The child restraint shall have no means designed for attaching the 

system to the vehicle seat cushion or the vehicle seat back and no 

component (except be1 ts) that is designed to be inserted between the 

vehicle seat cushion and vehicle seat back. Except for child harnesses, 

the system shall also be capable of being restrained against forward 



movement s o l e l y  by means o f  a  Type I  seat b e l t  assembly ( l a p  b e l t )  or  by 

means of  a  l ap  b e l t  p l us  one a d d i t i o n a l  anchorage s t r a p  ( t e t h e r )  t h a t  i s  

supp l ied  w i t h  the  system. 

For car  beds, the  system s h a l l  be designed t o  be i n s t a l l e d  on a 

v e h i c l e  seat  so t h a t  the  car b e d ' s  l o n g i t u d i n a l  a x i s  i s  perpend icu la r  t o  

a  v e r t i c a l  l o n g i t u d i n a l  p lane  through t he  l o n g i t u d i n a l  a x i s  o f  the  

v e h i c l e .  

I n d i c a t e  compliance and reco rd  any d i f f i c u l t i e s  encountered d u r i n g  

i n s t a l l a t i o n  on Compliance Datasheet F - 3 .  

4.4 Minimum Head Support Sur face - 
(FMVSS 213, 55.2.1) 

Th i s  s e c t i o n  does no t  app ly  t o  car  beds o r  t o  fo rward - fac ing  c h i l d  

r e s t r a i n t s  whose sea t i ng  sur face,  when i n s t a l l e d  on the s tandard seat ,  

i s  low enough t h a t  the t a r g e t  p o i n t  on e i t h e r  s i de  o f  the  app rop r i a t e  

dummy's head, when p rope r l y  p o s i t i o n e d  i n  the r e s t r a i n t ,  i s  below t he  

t op  o f  t h e  s tandard seat assembly. I n d i c a t e  exemption, i f  appropr ia te ,  

on Compl i ance Datasheet F - 4 .  

Other c h i l d  r e s t r a i n t  systems s h a l l  have a  minimum back he igh t ,  as 

s p e c i f i e d  below, based on the  manu fac tu re r ' s  recommended maximum weight  

f o r  c h i l d r e n  us i ng  the  r e s t r a i n t :  

Maximum Weight - Back Height  

Under 20 lb .  18 i n .  
20 1b.-40 I b .  20 i n .  
Over 40 1 b. 22 i n .  

Measure t he  h e i g h t  o f  the r e s t r a i n t  back su r f ace  a long the  v e r t i c a l  

c e n t e r l i n e  from the  sea t i ng  su r f ace  t o  t he  t op  o f  the back sur face .  The 

padding on the sea t i ng  su r f ace  may be depressed by the weight  o f  t he  



a p p r s p r i a t e  dummy i n  t h e  seated p o s i t i o n .  Record t h e  r e s u l t s  on 

Compl iance Datasheet F-4. 

The w i d t h  o f  t he  back s u r f a c e ,  a t  t h e  h e i g h t  s p e c i f i e d  above, s h a l l  

be a t  l e a s t  8 inches,  o r  a t  l e a s t  6 inches i f  s i d e  wings a t  l e a s t  4 

inches deep a r e  a l s o  p r o v i d e d .  Measure t h e  depth  o f  these s i d e  wings,  

i f  any, a long  a  l i n e  p e r p e n d i c u l a r  t o  t h e  r e s t r a i n t  back s u r f a c e  a t  the  

a p p r o p r i a t e  h e i g h t  f rom t h e  s e a t i n g  s u r f a c e  as s p e c i f i e d  above. Record 

t h e  r e s u l t s  on Compliance Datasheet  F-4. 

4.5 Belt R e s t r a i n t  
(FMVSS 213, S5.4.3) 

4.5.1 Snug F i t  o f  B e l t s  
(FMVSS 213, S5.4.3.1) 

Each b e l t  t h a t  i s  designed t o  r e s t r a i n  a  c h i l d  u s i n g  t h e  system 

s h a l l  be a d j u s t a b l e  t o  snug ly  f i t  any p r o p e r l y  p o s i t i o n e d  c h i l d  whose 

h e i g h t  and weight  a r e  w i t h i n  t h e  ranges recommended by the  manu fac tu re r .  

Us ing t h e  a p p r o p r i a t e  dummy, f a s t e n  and a d j u s t  t h e  sys tem's  harness t o  

f i t  p r o p e r l y  around t h e  dummy. I f  t h e r e  i s  i n s u f f i c i e n t  webbing t o  do 

so, t h e  r e s t r a i n t  system f a i l s .  I f  webbing i s  s u f f i c i e n t ,  n o t e  how much 

a d d i t i o n a l  webbing i s  a v a i l a b l e  t o  f u r t h e r  l eng then  and secure  each 

harness segment. Record t h i s  i n f o r m a t i o n  on Compliance Datasheet  F-5. 

There i s  c u r r e n t l y  no t e s t  c r i t e r i o n  f o r  "snug f i t "  a t  t h e  lower 

end o f  t h e  s i z e  range. Q u e s t i o n a b l e  cases shou ld  be i n d i c a t e d ,  however, 

under Remarks on Datasheet  F-5 f o r  e v a l u a t i o n  by the  CTM. 

4.5.2 D i r e c t  R e s t r a i n t  B e l t s  
(FMVSS 213, 55.4.3.2) 

No b e l t  t h a t  i s  des igned b o t h  t o  r e s t r a i n  the  c h i l d  and t o  a t t a c h  

the  r e s t r a i n t  t o  the  v e h i c l e  s h a l l  impose a  load on the  dummy r e s u l t i n g  



f rom the  mass o f  e i t h e r  t h e  c h i l d  r e s t r a i n t  system o r  t he  back o f  the  

s tandard seat  assembly d u r i n g  the  Dynamic Impact Test .  To determine 

compliance w i t h  t h i s  requi rement ,  v e r i f y  whether the  f o l l o w i n g  

c o n d i t i o n s  a re  met: 

(1) The b e l t  i n  ques t i on  con tac ts  the dummy f o r  the  purpose o f  

r e s t r a i n t ;  and 

(2) The c h i l d  r e s t r a i n t  i nc ludes  any r i g i d  s t r u c t u r e  between the 

dummy and the  back o f  t he  s tandard seat  assembly; and 

(3) The c h i l d  r e s t r a i n t  can s l i p  such t h a t  t he  b e l t  i n  ques t i on  

con tac t s  the  dummy f o r  the  purpose o f  r e s t r a i n t ,  

I f  a l l  t h ree  c o n d i t i o n s  apply ,  t he  r e s t r a i n t  f a i l s .  I f  any one 

c o n d i t i o n  i s  no t  met, t h e  r e s t r a i n t  passes. Record the  r e s u l t s  on 

Compliance Datasheet F-5. 

4 . 5 . 3  Seat ina System B e l t s  and/or Sh ie lds  

These requirements apply  t o  c h i l d  r e s t r a i n t s  t h a t  a re  designed f o r  

use by a  c h i l d  i n  a  seated p o s i t i o n  and t h a t  i nc l ude  b e l t  r e s t r a i n t s ,  

w i t h  t he  s p e c i f i c  excep t i on  o f  c h i l d  harnesses. R e s t r a i n t  systems 

in tended f o r  use by i n f a n t s  e .  when the  manufac tu re r ' s  maximum 

recommended weight  f o r  c h i l d r e n  us i ng  t he  r e s t r a i n t  i s  under 20 pounds), 

a re  no t  considered t o  be " sea t i ng  systems" and a re  thus a l s o  excluded. 

For a p p l i c a b l e  sea t i ng  systems, the  f o l l o w i n g  r e s t r a i n i n g  systems s h a l l  

be prov ided:  

(1) Upper to rso - -e i  the r  be1 t s  pass ing over each shoulder o f  the  

c h i  l d  o r  a  sh i e l d - t ype  system sub jec t  t o  f u r t h e r  requ i  rements (see 

sec t i ons  4 . 6 . 3  and 4 . 6 . 4  o f  t h i s  procedure) .  

(2) Lower to rso - -e i  t he r  a  l a p  be1 t (angle  w i t h  sea t i ng  su r face  a t  

anchorage p o i n t  t o  be between 45 degrees and 90 degrees) o r  a  s h i e l d -  



t ype  system s u b j e c t  t o  f u r t h e r  requ i remen ts  (see s e c t i o n s  4.6.3 and 

4.6.4 o f  t h i s  p rocedure ) .  

(3) C ro tch  r e s t r a i n t - - f o r  c h i  l d  r e s t r a i n t s  recommended f o r  

c h i l d r e n  over  20 pounds, e i t h e r  a c r o t c h  b e l t  connec tab le  t o  t h e  lower 

t o r s o  r e s t r a i n t  o r  a s h i e l d - t y p e  system s u b j e c t  t o  f u r t h e r  requ i remen ts  

(see s e c t i o n s  4.6.3 and 4.6.4 o f  t h i s  p rocedure ) .  

V e r i f y  t h e  e x i s t e n c e  o f  t h e  above systems, and r e c o r d  t h e  r e s u l t s  

on Compliance Datasheet  F-5. 

4.5.4 C h i l d  Harness B e l t s  

For c h i l d  harnesses, t h e  f o l l o w i n g  r e s t r a i n i n g  b e l t s  s h a l l  be 

p r o v i d e d :  

(1 )  Upper t o r s o - - b e l t s  pass ing  over  each shou lder  o f  t h e  c h i l d .  

(2) Lower t o r s o - -  1 ap and c r o t c h  be1 t s .  

(3) Be1 t s  t o  p r e v e n t  any p r o p e r l y  r e s t r a i n e d  c h i  l d ,  whose h e i g h t  

i s  w i t h i n  t h e  range recommended by t h e  manu fac tu re r ,  f rom s t a n d i n g  on 

t h e  v e h i c l e  s e a t .  

V e r i f y  t h e  e x i s t e n c e  o f  t h e  above be1 t s ,  qnd r e c o r d  t h e  r e s u l  t s  on 

Compliance Datasheet  F-5. 

4.6 To rso  Impact P r o t e c t i o n  - -  
(FMVSS 213, 55.2.2) 

These requ i rements  do  n o t  app l y  t o  ca r  beds and a r e  a l s o  no t  

a p p l i c a b l e  t o  c h i l d  harnesses c o n s i s t i n g  e n t i r e l y  o f  b e l t  r e s t r a i n t s .  

For o t h e r  c h i l d  r e s t r a i n t  systems, t h e  f o l l o w i n g  s u r f a c e  area and 

c u r v a t u r e  requ i remen ts  app ly .  Remove padd ing f o r  a l l  c u r v a t u r e  

d e t e r m i n a t i o n s ,  n o t i n g  any d i f f i c u l t i e s  on Compliance Datasheet  F-6. 

For measurements t h a t  r e f e r  t o  dummy "shou lder  h e i g h t "  o r  " t o r s o  

depth , "  use t h e  f o l l o w i n g  d imensions f o r  t h e  a p p r o p r i a t e  dummy, based on 



t h e  manufac tu re r ' s  recommended maximum we igh t  f o r  c h i l d r e n  us i ng  t he  

r e s t r a i n t :  

Maximumweight Dummy Shoulder He igh t  Torso Depth 

Under 20 l b .  6-mo. 9.5 i n .  3 . 7 5  i n -  
14.5 i n .  20 I b .  or  more 3 -y r .  5.25 i n .  

4.6.1 Back Support Surface 
-7 

(FMVSS 213, 55.2.2.1 (a))  

The su r f ace  p rov ided  f o r  t h e  suppor t  o f  the  c h i l d ' s  back s h a l l  be 

f  1 a t  o r  concave and have a  can t  i nuous s u r f  ace area o f  no t  1 ess than 85 

square inches. The area t o  be cons idered i s  t he  e n t i r e  w i d t h  o f  t he  

r e s t r a i n t  back su r f ace  below a  h e i g h t  above the sea t i ng  su r f ace  

i n d i c a t e d  above as "shoulder he igh t "  f o r  the  app rop r i a t e  dummy. Measure 

t h  i s  area, and reco rd  t he  r e s u l  t s  on Compl i an te  Datasheet F-6. 

4.6.2 Side Support Surface - 
(FMVSS 213, 55.2.2.1 (b))  

Each sur face  p rov ided  f o r  suppor t  o f  t h e  s i d e  o f  the  c h i l d ' s  t o r s o  

s h a l l  be f l a t  or  concave and have a  cont inuous su r f ace  o f  no t  l ess  than 

24 square inches f o r  systems recommended f o r  c h i l d r e n  weigh ing 20 pounds 

o r  more, or  48 square inches f o r  systems recommended f o r  c h i  l d r e n  

weigh ing less  than 20 pounds. "Torso" i s  d e f i n e d  as " t he  p o r t i o n  o f  the  

body o f  a  seated anthropomorphic t e s t  dummy, exc lud ing  the  t h i ghs ,  t h a t  

l i e s  between the  top  o f  the  c h i l d  r e s t r a i n t  system sea t i ng  su r f ace  and 

t he  top  o f  the  shoulders  o f  the  t e s t  dummy.'' The area t o  be cons idered 

i s  (1) below a  l i n e  perpend icu la r  t o  the  r e s t r a i n t  back su r f ace  a t  a  

h e i g h t  above the sea t i ng  su r f ace  i n d i c a t e d  above as "shoulder h e i g h t "  

f o r  the  app rop r i a t e  dummy, and ( 2 )  rearward o f  a l i n e  perpend icu la r  t o  

t he  sea t i ng  su r face  a t  a  d i s t ance  fo rward  o f  t he  r e s t r a i n t  back su r f ace  



i n d i c a t e d  above as " t o r s o  depth" f o r  t h e  a p p r o p r i a t e  dummy. Measure 

t h i s  area,  and r e c o r d  the  r e s u l t s  on Compl iance Datasheet  F-6. 

4.6.2 Forward R e s t r a i n i n g  Sur face  
(FMVSS 213, 55.2.2.1 ( c ) )  

Each h o r i z o n t a l  c ross  s e c t i o n  o f  each s u r f a c e  des igned t o  r e s t r a i n  

f o r w a r d  movement o f  t h e  c h i l d ' s  t o r s o  s h a l l  be f l a t  o r  concave, and each 

v e r t i c a l  l o n g i t u d i n a l  c ross  s e c t i o n  s h a l l  be f l a t  o r  convex w i t h  a  

r a d i u s  o f  c u r v a t u r e  o f  t he  u n d e r l y i n g  s t r u c t u r e  o f  n o t  l ess  than 2 

inches.  Determine t h e  cu rva tu res ,  and r e c o r d  t h e  r e s u l t s  on Compliance 

Datasheet  F-6.  

4.6.4 Forward F i xed  o r  Movable Sur faces - 
(FMVSS 213, S5.2.2.2) 

For f o r w a r d - f a c i n g  c h i l d  r e s t r a i n t  systems, t h e r e  s h a l l  be no f i x e d  

o r  movable s u r f a c e  d i r e c t l y  i n  f r o n t  o f  t he  a p p r o p r i a t e  t e s t  dummy, when 

p r o p e r l y  p o s i t i o n e d  i n  the  r e s t r a i n t ,  and i n t e r s e c t e d  by a  h o r i z o n t a l  

l i n e  para1 l e l  t o  t h e  Seat O r i e n t a t  i o n  Reference L i n e  (SORL) and pass ing  

th rough  any p o r t i o n  o f  t h a t  dummy, excep t  f o r  s u r f a c e s  t h a t  r e s t r a i n  t h e  

dummy when t e s t e d  acco rd ing  t o  Dynamic Impact Tes t  C o n f i g u r a t i o n  I I  

(FMVSS 213, S6.1.2.1.2). For a  d e f i n i t i o n  o f  SORL, see s e c t i o n  5.1.1 o f  

t h i s  procedure.  

I f  such a  s u r f a c e  e x i s t s ,  d e t e r m i n a t i o n  o f  compl iance must be 

d e f e r r e d  pending r e s u l t s  o f  t h e  Dynamic Impact Tes t .  I f  no such s u r f a c e  

e x i s t s ,  t he  system compl ies .  I n d i c a t e  Pass o r  De fe r red  on Compliance 

Datasheet  F-6.  



4.7 Head lmpact P r o t e c t i o n  
(FMVSS 213, 55.2.3) 

For c h i l d  r e s t r a i n t  systems recommended f o r  c h i l d r e n  weigh ing less  

than 20 pounds, w i t h  the  except ion o f  c h i l d  harnesses, each sur face  t h a t  

i s  con tac tab le  by the  dummy head d u r i n g  t he  Dynamic lmpact Test  s h a l l  be 

covered w i t h  s low recovery,  energy absorb ing m a t e r i a l  w i t h  a  25% 

compress ion-de f lec t ion  r es i s t ance  o f  0.5 t o  10 pounds per square inch. 

Unpadded p r o t r u s i o n s  t h a t  meet t he  requirements de f i ned  i n  s e c t i o n  4.8 

o f  t h i s  procedure a re  exempt f rom the  Head lmpact P r o t e c t i o n  

requirement.  

For r e a r - f a c i n g  i n f a n t  r e s t r a i n t s ,  the head impact area i s  any 

sur face  d i r e c t l y  forward or  rearward o f  the dummy and above i t s  

shoulders.  For car  beds or  o the r  l a t e r a l l y - p o s i t i o n e d  r e s t r a i n t s ,  the  

head impact area inc ludes  any su r f ace  forward,  rearward, o r  t o  e i t h e r  

s i d e  o f  t he  dummy head and above i t s  shoulders .  For a  car  bed t h a t  does 

no t  have p o s i t i o n i n g  devices w i t h i n  the  r e s t r a i n t ,  the  e n t i r e  i n t e r i o r  

su r face  should be inc luded.  I f  f i l m s  o f  t he  Dynamic lmpact Test  

d i s c l o s e  t h a t  su r faces  no t  expected t o  be w i t h i n  the  head impact area 

a re  be ing  impacted by t he  dummy head, make a n o t a t i o n  under Remarks on 

Compliance Datasheet F - 7 .  

V e r i f y  t h a t  padding m a t e r i a l s  t es ted  f o r  performance 

c h a r a c t e r i s t i c s  a t  s e c t i o n  3.4  o f  t h i s  procedure do cover the head 

impact area as de f i ned  above. Refer t o  t he  measured compression- 

d e f l e c t i o n  r es i s t ance  va lue  on Compliance Datasheet M-4  t o  determine 

compliance w i t h  t he  compress ion-de f lec t ion  requirement and t o  determine 

the requ i r ed  padding th ickness as i n d i c a t e d  below: 



Res is tance  Value Minimum Th ickness 

0.5 p s i -  1.79 p s i  
1.8 psi -10.00 p s i  

3/4 i n .  
1/2 i n .  

Remove t h e  padd ing i n  t h e  head impact area and measure i t s  t h i c k n e s s  

u s i n g  t h e  methods o u t l i n e d  i n  s e c t i o n  3.4.1.2 o f  t h i s  procedure.  Record 

t h e  r e s u l t s  on Compliance Datasheet  F - 7 .  

4.8 P r o t r u s i o n  L imi  t a t  i o n  - 
(FMVSS 213, 55.2.4) 

Any p r o t r u s i o n ,  padded o r  unpadded, on a r i g i d  s t r u c t u r e ,  o t h e r  

than b e l t s  o r  b e l t  hardware, t h a t  i s  c o n t a c t a b l e  by any p a r t  o f  t h e  

a p p r o p r i a t e  dummy head o r  t o r s o  d u r i n g  t h e  Dynamic lmpact Tes t  s h a l l  

have a  h e i g h t  above t h e  immediate ly a d j a c e n t  r e s t r a i n t  system s u r f a c e  o f  

n o t  more than  3/8 i n t h  and no exposed edge wi  t h  a  r a d i u s  o f  l e s s  than 

1/4 i nch .  The areas t o  be cons ide red  i n c l u d e  those i d e n t i f i e d  i n  t h e  

s e c t i o n s  on Torso lmpact P r o t e c t i o n  (see s e c t i o n  4.6 o f  t h i s  procedure) 

and Head lmpact P r o t e c t i o n  (see s e c t i o n  4.7 o f  t h i s  procedure) , w i  t h  t h e  

a d d i t i o n  o f  t h e  su r faces  d i r e c t l y  f o r w a r d  o f  t h e  3 -yea r -o ld  dummy o r  

d i r e c t l y  rea rward  o f  t he  dummy and above i t s  shou lde rs  f o r  r e s t r a i n t s  

recommended f o r  c h i l d r e n  we igh ing  20 pounds o r  more. T h i s  requ i rement  

does n o t  app ly  t o  c h i l d  harnesses c o n s i s t i n g  e n t i r e l y  o f  b e l t  

r e s t r a i n t s .  

Remove any padd ing i n  t h e  a p p l i c a b l e  areas t o  make t h e  

measurements, and r e c o r d  t h e  maximum v a l u e s  encountered on Compliance 

Datasheet  F-8.  





5.9 Dynamic Impact Test  

Test  a  new specimen o f  the  c h i l d  r e s t r a i n t  system accord ing t o  the 

procedures below i n  each p o s s i b l e  combinat ion o f  i n s t a l l a t i o n  mode, 

adjustment p o s i t i o n ,  and proper-use/"misuse" mode. For d e t a i l s ,  see 

s e c t i o n  2.7.3 o f  t h i s  procedure. Record t he  p a r t i c u l a r  combinat ion t o  

be t es ted  as w e l l  as the  t e s t  c o n f i g u r a t i o n  t o  be used on Compliance 

Datasheet D - 1 .  

5.1 Test Equipment 

5.1.1 Test  Device 
(FMVSS 213, S 6 . 1 . 1 , 1 ,  56.1.1.3) 

The t e s t  dev ice  used t o  eva lua te  the  dynamic performance o f  the 

c h i l d  r e s t r a i n t  i s  the  s tandard sea t  assembly secure ly  a t tached  t o  a 

dynamic t e s t  p l a t f o r m  or  impact s l ed .  The s tandard seat assembly i s  

descr ibed  i n  Drawing Package SAS-100-1000 ( r ev i sed  December 30, 1980) . 
The o r i e n t a t i o n  should s imu la te  a  v e h i c l e  f r o n t a l  impact. The s tandard 

seat  has t h r e e  sea t i ng  p o s i t i o n s  o f  which the  center  p o s i t i o n  s h a l l  be 

used f o r  a l l  c h i l d  r e s t r a i n t  t e s t i n g .  The forward d i r e c t i o n  o f  t he  

s tandard seat  i s  de f i ned  by the  Seat O r i e n t a t i o n  Reference L i ne  (SORL), 

which i s  t he  h o r i z o n t a l  l i n e  through p o i n t  Z as i l l u s t r a t e d  i n  F igure  

5-1. 

A t tach  a  new Type I seat  be1 t assembly ( l a p  be1 t )  t o  the  center  

sea t i ng  p o s i t i o n  anchor p o i n t s  o f  the  standard seat  assembly be fo re  each 

Dynamic lmpact Test .  These anchor p o i n t s  a re  shown i n  Drawing Package 

SAS-100-1000 ( r e v i  sed December 30, 1980) . Addi t iona l  be1 t anchor p o i n t s  

and forward dummy excurs ion l i m i t s  f o r  dynamic t e s t  compliance a re  

i l l u s t r a t e d  i n  F i gu re  5 - 2 .  A t ransducer t o  measure i n i t i a l  b e l t  webbing 

t ens ion  i n  t h e  Type I b e l t  i s  r equ i r ed .  A b e l t  webbing load c e l l  on 



Ref, NHTSA Drawing 
N O .  SAS-1000 

SORL = Sea t  Or i en ta t ion  Reference Line ( h o r i z o n t a l )  

Figure 5-1 Standard Sea t  SCRL 

5 8 



UPPER TORSO BELT ANCHORAGE POINT 
/ 

( 2 )  Rear Lap Sel t Buckle Located 7 . 0 "  
Right cr l e f t  o f  t h e  Center S O R L  

229" *4  

Figure 5-2  Belt Anchorage ?oints  and 
Fort~ard Excursion Limit 

HEAD - 32.0" 

KNEES - 36.0" 
?Jotes : ( 1  ) Vpper Torso Be7 i Anchorage Point 

Located 2 1 . 4 "  R i g h t  or  Left of the FORWARD 
Center S O R L  EXCURSION 



each b e l t  h a l f  i s  recommended. A threaded rod  w i t h  hex nu t  through each 

b e l t  a t t a c h i n g  h o l e  i n  the  standard seat  frame and connected t o  t he  

cor responding Type I b e l t  end i s  a  convenient  method o f  f i n e - a d j u s t i n g  

t he  b e l t  tens ion .  

Before conduct ing a  Dynamic Impact Test ,  measure t he  f o r ce -  

d e f l e c t i o n  c h a r a c t e r i s t i c s  o f  a l l  f ou r  foam i n s e r t s  used i n  the  s tandard 

seat .  Using t he  t e s t  methodology and apparatus descr ibed  i n  s e c t i o n  

3 .4 .1  o f  t h i s  procedure f o r  t e s t i n g  urethane-base m a t e r i a l s ,  determine 

t he  load r e q u i r e d  t o  produce a 25% compression o f  t he  foam th ickness .  

To be s u i t a b l e  f o r  use i n  compliance t e s t i n g ,  the  foam i n s e r t s  s h a l l  

compress 25% under the  f o l  lowing 1 oad 1 i m i  t s :  

2- inch t h i c k  foam: 45 t o  55 l b .  
4- inch t h i c k  foam: 21 t o  27 l b .  

i f  a  foam i n s e r t  has a l ready  been used i n  a  Dynamic lmpact Test ,  a l l o w  a 

minimum o f  twe lve  hours recovery  t ime be fo re  measuring t he  f o r ce -  

d e f l e c t i o n  c h a r a c t e r i s t i c s .  Also, i nspec t  each used foam i n s e r t  f o r  

damage o r  permanent deformat ion,  and rep lace  any i n s e r t  judged t o  be 

d e f e c t i v e .  

5.1.2 I ns t r umen ta t i on  

5.1.2.1 Transducers 
(FMVSS 213 ,  55.1.2, S6.1.1.1, 57.2) 

The f o l l o w i n g  t ransducers  a re  requ i red :  

(1) Accelerometer f o r  mon i t o r i ng  impact s l e d  dece le ra t i on .  

(2)  Two t r i a x i a l  accelerometer packages f o r  mounting one each i n  

the head and the  thorax o f  the  th ree-year -o ld  dummy. Each a x i s  o f  the  

t r i a x i a l  accelerometers s h a l l  meet the  f o l l o w i n g  minimum performance 

requi rements :  



Mounting frequency response: +5%, 0 t o  2000 Hz 
Max i mum damp i ng : 0.005 o f  c r i t i c a l ,  nominal 
Transverse s e n s i t i v i t y :  5% max i mum 
L i n e a r i t y  and hys te res i s :  +3% o f  read i ng , max i mum 
Dynamic range: +SO0 g, minimum 

(3) Seat b e l t  webbing load c e l l s  t o  moni tor  b e l t  p re load  du r i ng  

seat i n s t a l l a t i o n .  Th i s  i tem i s  no t  r equ i r ed  i f  an equ iva len t  b e l t  

tens ion  measurement dev ice i s  u t i l i z e d  t o  determine the p re load  on the 

Type I seat  b e l t  assembly. 

(4) V e l o c i t y  t ransducer t o  v e r i f y  speed o f  Dynamic Impact Test.  

( 5 )  Force transducer t o  mon i t o r  t he  load appl i ed t o  the dummy 

s l i n g  d u r i n g  the Buckle Release Tests descr ibed  i n  sec t ions  5.5.5 and 

5.7.1 o f  t h i s  procedure. 

(6) Force transducer t o  measure buck le  re lease f o r ce .  

5.1.2.2 Playback and Recording Equipment 

Equipment s h a l l  be p rov ided  t h a t  has t he  f o l l o w i n g  c a p a b i l i t i e s :  

( 1 )  Have a minimum capabi l i t y  o f  8 da ta  channels f o r  measuring the 

f o l l o w i n g  d u r i n g  the  Dynamic lmpact Test:  

6 - Dummy acce le ra t i ons  
1 - Sled acce le ra t i on  
1 - Sled v e l o c i t y  

(2) Prov ide a permanent record o f  a l l  data  channels du r i ng  dynamic 

i mpac t . 
(3) Prov ide a permanent record  o f  seat  b e l t  pre load.  

(4) Prov ide a permanent record  o f  f o r c e  app l ied  t o  the  dummy s l i n g  

du r i ng  the  Buckle Release Tests descr ibed i n  sect ions 5.5.5 and 5.7.1 o f  

t h i s  procedure. 

(5) Prov ide a permanent record o f  buck le  re lease fo rce .  



5.1.2.3 Hiqh Speed Cameras 

A minimum o f  one 16-mm h i g h  speed movie camera capable  o f  1000 

frames per second i s  r e q u i r e d  t o  record  t he  dynamic performance o f  the  

c h i l d  r e s t r a i n t  system. The movie f i l m  w i l l  be analyzed t o  determine 

occupant excurs ions as o u t l i n e d  i n  s e c t i o n  5.7.4 o f  t h i s  procedure.  

I n  o rder  t o  o b t a i n  a  complete v iew o f  the  r e s t r a i n t  system behavior 

d u r i n g  t he  e n t i r e  t e s t ,  a  l a r g e  f i e l d  o f  v iew i s  r equ i r ed .  An onboard 

camera system i s  suggested f o r  maximum r e s o l u t i o n  o f  head and knee- 

t a r g e t  excurs ions  o f  the  th ree-year -o ld  dummy. For a  t y p i c a l  s l ed  

c o n f i g u r a t i o n ,  a  s i n g l e  onboard camera mounted 6 f e e t  from and 

perpend icu la r  t o  t he  SORL, w i t h  i t s  o p t i c a l  a x i s  approx imate ly  25 inches 

above t he  base p lane  o f  the  s tandard sea t  assembly and 34 inches forward 

o f  t he  seat  back p i v o t  a x i s ,  w i l l  p r ov i de  a  s u i t a b l e  arrangement f o r  

accu ra te l y  assessing the excurs ions  near the  32- inch head l i m i t  and the  

36- inch knee p i v o t - p o i n t  l i m i t .  I f  a  s i n g l e  camera i s  used, a  13-mm 

lens mounted as suggested above w i l l  have a  f i e l d  o f  v iew approx imate ly  

59 inches wide and 42 inches h i gh .  When p laced a t  t he  34- inch l o c a t i o n ,  

the camera w i l l  cover t he  i n i t i a l  i n s t a l l a t i o n  c o n f i g u r a t i o n  o f  the t e s t  

as w e l l  as t he  maximum fo rward  mot ions o f  t he  r e s t r a i n t  system and 

dummy. 

For a  t e s t  o f  a  f o rwa rd - f ac i ng  r e s t r a i n t  i n  which t he  t a r g e t  p o i n t  

on e i t h e r  s i d e  of the dummy's head i s  above the  t op  o f  t he  standard seat  

assembly, a  second camera i s  r e q u i r e d  f o r  observ ing t he  rebound phase o f  

t he  t e s t .  Th i s  camera should be mounted a t  the  same h e i g h t  and d i s t ance  

from the  SORL as the f i r s t  camera b u t  d i r e c t l y  above t h e  sea t  back p i v o t  

ax i s .  Insure  t h a t  the  f i e l d  o f  v iew o f  the  camera inc ludes  a  v e r t i c a l  

re fe rence .  



The limiting resolution of typical onboard camera/film systems is 

approximately 40 line-pairs per millimeter. With a 59- by 42-inch field 

of view, the corresponding lower limit o n  position-resolution capability 

is 0.15 inch. Any angle determinations made from reading the positions 

of two targets will also be affected by the resolution limit. This 

uncertainty can be minimized by placing targets as far apart as 

possible. 

Place a rigidly-fixed reference grid o n  the far side of the 

standard seat assembly, with field calibration targets and head and knee 

pivot-point limit lines displayed vertically o n  it. T h e  vertical limit 

lines should be positioned to account for parallax such that, when the 

head leading-edge or knee pivot-points reach those lines in the camera 

field of view, they have exceeded their excursion limits beyond any 

question of experimental error. This will allow a simple pass/fail 

determination to be made before the excursions are actually measured. 

Even though the knee pivot-points are o n  either side of the SORL, the 

placement of the camera at 34 inches wi l l result in such a small 

parallax error that a single line can be used for determining the 

excursion of either knee pivot-point. T h e  vertical grid lines will also 

serve as a reference for the measurement of the back support angle of 

rear-facing restraints. 

If an alternate method o f  comparable accuracy is available for 

observing and measuring occupant excursions, this method may be used 

instead of  a high speed movie system with the concurrence of the CTM. 



5.2 Systems Check 

Before beg inn ing  a  se r i es  o f  c h i l d  r e s t r a i n t  system compliance 

t e s t s ,  conduct one t r i a l  t e s t  t o  determine t h a t  a l l  systems a re  

f u n c t i o n i n g  p r o p e r l y .  I n  p a r t i c u l a r :  

(1) Ensure the  t e s t  v e l o c i t i e s  and s e v e r i t y  cond i t i ons  g iven  i n  

sec t i ons  5.3.2 and 5.3.3 o f  t h i s  procedure a re  met. 

( 2 )  When app l i cab le ,  conduct t h e  t r i a l  t e s t  w i t h  an instrumented 

dummy t o  assure c o r r e c t  ope ra t i on  o f  t ransducers ,  s i gna l  cond i t i on i ng ,  

and record/playback equipment. 

(3) Review high-speed movie coverage o f  t he  t e s t  setup and t i m i n g  

o f  the camera ope ra t i on .  

(4) Ensure accurate  c a l  i b r a t i o n s  o f  the  high-speed movie f i e l d  o f  

v iew a re  a v a i l a b l e  i n  the p lane  o f  mot ion  o f  t he  c h i l d  r e s t r a i n t  system. 

5.3 Test Cond i t i  ons 

5 .3 .1  Environmental Condi t ions 
(FMVSS 213. 56.1.1.4) 

The Dynamic Impact Test  s h a l l  be performed under the  f o l l o w i n g  

environmental  cond i t i ons :  

Temperature 66 t o  78 degrees F 
R e l a t i v e  Humid i ty  10% t o  70% 

5.3.2 Impact Speed 
(FMVSS 213, 56.1.1.2) 

Con f i gu ra t i on  I t e s t s  o f  proper  r e s t r a i n t  usage s h a l l  be conducted 

a t  an impact speed o f  30 (+0,-3) mph o r  44 (+0,-4.4) f t / s .  

Con f i gu ra t i on  I I  t e s t s  o f  r e s t r a i n t  misuse mode s h a l l  be conducted 

a t  an impact speed o f  20 (+0,-2) mph o r  29.33 (+0,-2.93) f t / s .  



5.3 .3  Impact S e v e r i t y  
(FMVSS 213, 56.1.1.2) 

The impact  s l e d  a c c e l e r a t i o n  f u n c t i o n  envelopes shown i n  F i g u r e  5-3 

and 5-4 a r e  d e f i n e d  by t h e  c o o r d i n a t e s  i n  Tab le  5-1 and Tab le  5-2 .  

The s l e d  a c c e l e r a t i o n  s h a l l  n o t  exceed t h e  upper l i m i t  o f  t h e  

a p p r o p r i a t e  envelope a t  any t ime .  The s l e d  a c c e l e r a t i o n  may e x h i b i t  

s h o r t - d u r a t i o n  d e v i a t i o n s  be low t h e  lower l i m i t  o f  t h e  enve lope p r o v i d e d  

t h e  i n t e g r a t e d  t o t a l  o f  such d e v i a t i o n s  does n o t  exceed 0.44 f e e t  pe r  

second f o r  C o n f i g u r a t i o n  I  o r  0.29 f e e t  per  second f o r  C o n f i g u r a t i o n  1 1 .  

5.4 Dummy P r e p a r a t i o n  

5.4.1 Dummy S e l e c t i o n  
(FMVSS 213, 56.1.2.3, 57.1, S7.2) 

Determine whether t o  use t h e  s i x -mon th -o ld  dummy o r  t h e  th ree -yea r -  

o l d  dummy based on t h e  m a n u f a c t u r e r ' s  l a b e l  i n f o r m a t i o n  f o r  occupant 

w e i g h t  c l a s s .  (See s e c t i o n  4.1 o f  t h i s  procedure.)  

Use t h e  s i x -mon th -o ld  dummy t o  e v a l u a t e  r e s t r a i n t s  recommended f o r  

occupants  we igh ing  n o t  more than  20 pounds. Use t h e  t h r e e - y e a r - o l d  

dummy t o  e v a l u a t e  r e s t r a i n t s  recommended f o r  occupants we igh ing  more 

than  20 pounds. I n d i c a t e  t h e  dummy t o  be used on Compliance Datasheet  

0-1. 

5 .4 .2  Pre-Test  C o n d i t i o n i n g  

5 .4 .2 .1  Six-Month-Old Dummy 
(FMVSS '213, S6.1.2.3.2) 

P l a c e  t h e  dummy on i t s  back on a  f l a t ,  h o r i z o n t a l  s u r f a c e ,  and h o l d  

t h e  t o r s o  f i r m l y  i n  p o s i t i o n .  Limber t h e  dummy legs  by l i f t i n g  b o t h  

f e e t  and r o t a t i n g  t h e  l egs  u n t i l  t h e  f e e t  touch t h e  dummy head and t h e  



Table 5-1 
Test Configuration I Acceleration Function Envelope 

Tab1 e 5-2 
Test Configuration I I  Acceleration Function Envelope 

Lower Limit 
Acceleration (9's) 

-2.5 
17 .O 
19.5 
21 .O 
19.2 
17.6 
17.5 
16.0 
11.5 
5 . 0  
-3.0 

Time (ms) 

o 
10 
14 
20 
2 8 
33.5 
4 8 
5 8 
6 6 
7 2 
8 1 

Upper Limit 
Acceleration (g ' s) 

0.0 
22 .O 
23.5 
24 .O 
23.0 
20.5 
20.25 
18.5 
15.0 
10.0 
0.0 

Time (ms) 

0 
9.5 
14 
20 
25 
3 2 
4 0 
4 4 
5 0 
6 o 
66 
7 2 
76 

Upper Limit 
Acceleration (g's) 

0.0 
14.0 
17.0 
17.7 
17 *5 
16.5 
14.8 
15.3 
15.0 
12.0 
9*0 
5 00 
0.0 

Lower Limit 
Acceleration (g's) 

-2.0 
9.4 
13.5 
14.0 
14.0 
12.5 
1 1  .0 
11.5 
11.5 
9.0 
6.0 
2.0 
-2 .o 







legs contact the torso. Release the feet slowly and do not push them 

back toward the horizontal surface. 

5.4.2.2 Three-Year-Old Dummy 
(FMVSS 213, ~7.2) 

Calibrate the three-year-old dummy according to the requirements of 

49 CFR 572, Subpart C, as described in Appendix I of this procedure, 

before testing begins, after an apparent noncompliance, and regularly at 

six-month intervals. Ensure the dummy's limb joints remain adjusted 

between the 1-g and 2-9 force setting before each test. 

5.4.3 Dummy l nstrumentation 

5.4.3.1 Six-Month-Old Dummy 

No instrumentation is installed in the six-month-old dummy. 

5.4.3.2 Three-Year-Old Dummy 

Two triaxial accelerometers are used to instrument the three-year- 

old dummy. One is installed in the dummy's head and one in the dummy's 

thorax per the requirements of 49 CFR 572, Subpart C. 

5.4.4 Dummy Clothing 

5.4.4.1 Six-Month-Old Dummy 
(FMVSS 213, 5 7 . 1 )  

The six-month-old dummy is tested unclothed. 

5.4.4.2 Three-Year-Old Dummy 
(FMVSS 213, S7.2.2) 

The three-year-old dummy i s  clothed in thermal knit waffle-weave 

polyester and cotton underwear, a size 4 long-sleeved shirt weighing 

approximately 0.2 pounds, a size 4 pair of long pants weighing 

approximately 0.2 pounds and cut off just far enough above the knee to 

allow the knee target to be visible, and size 7M sneakers with rubber 

toe caps, uppers of dacron and cotton or nylon and a total weight of 



approx imate ly  1 pound. Machine-wash the  c l o t h i n g ,  o the r  than t he  shoes, 

i n  160 degrees F (71 degrees C) t o  180 degrees F (82 degrees C) water ,  

and machine-dry a t  110 degrees F (43 degrees C) t o  130 degrees F (54 

degrees C) approx imate ly  30 minutes.  S h i r t  s leeves may be c u t  o f f  a t  

the  elbows t o  improve t he  v i s i b i l i t y  o f  the  dummy head d u r i n g  maximum 

excurs ion.  

5.4.5 Dummy Ta rge t i ng  

5.4.5.2 Six-Month-Old Dummy 

Photographic  t a r g e t s  a re  r e q u i r e d  t o  i d e n t i f y  t he  head cen te r  o f  

g r a v i t y  o f  t he  s ix -month-o ld  dummy, which i s  loca ted  3.0 inches f rom the  

top  su r f ace  and 2 .5  inches from the f r o n t  su r f ace  o f  the dummy head. 

Adhesive backed paper o r  f a b r i c  t a r g e t s  w i t h  a  p a t t e r n  t h a t  f a c i l i t a t e s  

i d e n t i f y i n g  and t r a c k i n g  t he  head cen te r  o f  g r a v i t y  i n  the  h i gh  speed 

movies a re  recommended. 

5 .4 .5 .1  Three-Year-Old Dummy 

Photographic  t a r g e t s  a re  r e q u i r e d  t o  i d e n t i f y  t he  head cen te r  o f  

g r a v i t y  and the p i v o t  p o i n t s  o f  t he  knees o f  the  th ree-year -o ld  dummy. 

Adhesive backed paper or  f a b r i c  t a rge t s  hav ing a  p a t t e r n  t h a t  

f a c i l i t a t e s  i d e n t i f y i n g  and t r a c k i n g  o f  t he  head and knee re fe rence  

p o i n t s  i n  t he  h i gh  speed movies a re  recommended. The head cen te r  o f  

g r a v i t y  i s  i d e n t i f i e d  by t he  head center  o f  g r a v i t y  re fe rence  p i n ,  which 

p ro t rudes  from each s i d e  o f  the  head, Note t h a t  the  head cen te r  o f  

g r a v i t y  t a r g e t  i s  no t  used f o r  maximum forward excurs ion  measurements. 

I t  may be used, however, a long  w i t h  a  second t a r g e t  p laced on t he  head 

t o  f a c i l i t a t e  de te rmina t ion  o f  maximum head/ torso ang le  (see s e c t i o n  

5.7.4.1(4) o f  t h i s  procedure) .  The knee p i v o t - p o i n t s  a re  de f i ned  by the 



c e n t e r s  o f  t h e  knee p i v o t  b o l t s  and a r e  used f o r  maximum f o r w a r d  

e x c u r s i o n  measurements. 

5.5 R e s t r a i n t  Setup 

T h i s  s e c t i o n  d e s c r i b e s  t h e  p rocedure  t o  be f o l l o w e d  f o r  i n s t a l l i n g  

t h e  dummy i n  t h e  c h i l d  r e s t r a i n t  system and f o r  i n s t a l l i n g  t h e  c h i l d  

r e s t r a i n t  system on t h e  s tanda rd  sea t  f o r  dynamic impact  t e s t i n g .  

P l a c e  t h e  c h i l d  r e s t r a i n t  system i n  t h e  a p p r o p r i a t e  i n s t a l l a t i o n  

mode ( i  .e., r e a r -  o r  f o r w a r d - f a c i n g )  on  t h e  s tanda rd  s e a t  i n  t h e  c e n t e r  

s e a t i n g  p o s i t i o n  and proceed as i n d i c a t e d  below, w i t h  t h e  f o l l o w i n g  

excep t i ons :  

(1) I f  t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s  i n d i c a t e  t h e  Type I  s e a t  

b e l t  assembly i s  t o  be i n s t a l l e d  between t h e  r e s t r a i n t  and t h e  occupant ,  

f a s t e n  t h e  Type I b e l t  i n  p o s i t i o n  b e f o r e  i n s t a l l i n g  t h e  dummy, b u t  do 

n o t  a p p l y  t h e  s p e c i f i e d  t e n s i o n  u n t i l  t h e  dummy i n s t a l l a t i o n  i n  t h e  

r e s t r a i n t  i s  complete.  

(2) For r e a r - f a c i n g  r e s t r a i n t  systems r e q u i r i n g  Buck le  Release 

Tes ts  (see s e c t i o n s  5 . 5 . 5  and j . 7 . 1  o f  t h i s  p r o c e d u r e ) ,  t e m p o r a r i l y  

p l a c e  t h e  r e s t r a i n t  on t h e  s tandard  s e a t  f a c i n g  fo rward ,  even i f  t h i s  

mode i s  n o t  recommended by t h e  manu fac tu re r .  Secure t h e  r e s t r a i n t  t o  

t h e  s t a n d a r d  seat  w i t h  t h e  Type I s e a t  b e l t  assembly, and p e r f o r m  t h e  

p re - impac t  Buck le  Release T e s t .  Then p r o p e r l y  i n s t a l l  t h e  r e s t r a i n t  i n  

t h e  r e a r - f a c i n g  mode f o r  t h e  Dynamic Impact T e s t .  



5.5.1 R e s t r a i n t s  Other Than Car Beds 

5.5.1.1 I n s t a l l a t i o n  Us ing Six-Month-Old Dummy 
(FMVSS 213, ~ 6 . 1  .2.3.2) 

P o s i t i o n  t he  t e s t  dummy accord ing t o  the  i n s t r u c t i o n s  f o r  c h i l d  

p o s i t i o n i n g  p rov ided  by the manufacturer  w h i l e  conforming t o  t he  

procedures below. 

(1 )  Prepare the  dummy as o u t l i n e d  i n  s e c t i o n  5.4.2.1 o f  t h i s  

procedure, and p l ace  t he  dummy i n  the c h i l d  r e s t r a i n t  system so t h a t  the 

back o f  the dummy t o r s o  con tac ts  the  back suppor t  su r face  o f  the  system. 

(2) Test Con f i gu ra t i on  1 (30 mph): A t tach  a l l  app rop r i a t e  c h i l d  

r e s t r a i n t  b e l t s  and t i g h t e n  them as i n d i c a t e d  i n  s e c t i o n  5.5.3.1 o f  t h i s  

procedure. A t tach  t he  Type I b e l t s  on the  s tandard seat  and an 

add i t i ona l  anchorage be1 t ( t e t he r )  , i f  prov ided,  accord ing t o  t he  

manufac tu re r ' s  i n s t r u c t i o n s .  T igh ten  t he  b e l t s  as i n d i c a t e d  i n  s e c t i o n  

5.5.3.2 o f  t h i s  procedure. P o s i t i o n  each movable su r f ace  i n  accordance 

w i t h  the  manu fac tu re r ' s  i n s t r u c t i o n s .  

(3) Test Conf i qu ra t  i on 11 (20 mph) : 

(a) For a  fo rward - fac ing  c h i l d  r e s t r a i n t  system w i t h  a  f i x e d  

o r  movable su r face  descr ibed  i n  s e c t i o n  4.6.4 o f  t h i s  procedure and w i t h  

c h i l d  r e s t r a i n t  b e l t s  t h a t  a re  no t  an i n t e g r a l  p a r t  o f  t h i s  sur face,  do 

no t  a t t a c h  any o f  t he  c h i l d  r e s t r a i n t  b e l t s  except those t h a t  a re  an 

i n t e g r a l  p a r t  o f  t he  f i x e d  o r  movable su r face ,  At tach t he  Type I b e l t s  

on the  standard seat  and an a d d i t i o n a l  anchorage b e l t  ( t e t h e r ) ,  i f  

p rov ided,  accord ing t o  the  manu fac tu re r ' s  i n s t r u c t i o n s .  

(b) For a  c h i l d  r e s t r a i n t  system, o ther  than a  c h i l d  harness, 

t h a t  i s  equipped w i t h  an anchorage b e l t  ( t e t h e r ) ,  a t t a c h  a l l  app rop r i a t e  

c h i l d  r e s t r a i n t  b e l t s  and t i g h t e n  them as i nd i ca ted  i n  s e c t i o n  5.5.3.1 



o f  t h i s  p rocedure .  A t t a c h  t h e  Type I  b e l t s  on t h e  s tanda rd  sea t ,  b u t  do 

n o t  a t t a c h  t h e  t e t h e r .  

(c) For a  f o r w a r d - f a c i n g  c h i l d  r e s t r a i n t  system t h a t  has a  

f i x e d  o r  movable s u r f a c e  d e s c r i b e d  i n  s e c t i o n  4.6.4 o f  t h i s  procedure,  

c h i l d  r e s t r a i n t  b e l t s  t h a t  a r e  n o t  an i n t e g r a l  p a r t  o f  t h i s  s u r f a c e ,  as 

w e l l  as an anchorage b e l t ,  and t h a t  i s  b e i n g  t e s t e d  under s imul taneous 

" m i  suse" cond i t i  ons (see s e c t  i o n  2 - 7 . 3  (2)  o f  t h  i s  p rocedure)  , do n o t  

a t t a c h  any o f  t h e  c h i l d  r e s t r a i n t  b e l t s  except  those t h a t  a r e  an 

i n t e g r a l  p a r t  o f  t h e  f i x e d  o r  movable s u r f a c e .  A t t a c h  t h e  Type I b e l t s  

on  t h e  s tanda rd  sea t ,  b u t  do n o t  a t t a c h  t h e  t e t h e r .  

(d) For a l l  o f  t h e  above i n s t a l l a t i o n  c o n d i t i o n s ,  t i g h t e n  t h e  

b e l t s  as i n d i c a t e d  i n  s e c t i o n  5.5.3.2 o f  t h i s  p rocedure ,  and p o s i t i o n  

each movable s u r f a c e  i n  accordance w i t h  t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s .  

(4) I f  t h e  dummy's head does n o t  remain  e r e c t ,  t ape  i t  a g a i n s t  t h e  

f r o n t  o f  t h e  r e s t r a i n t  s e a t  back s u r f a c e  by means o f  a s i n g l e  t h i c k n e s s  

o f  1 /4- inch-wide paper masking tape  p l a c e d  across  t h e  c e n t e r  o f  t h e  

dummy f a c e .  

(5) P o s i t i o n  t h e  dummy arms v e r t i c a l  l y  upward and then  r o t a t e  each 

arm downward toward t h e  dummy's lower body u n t i l  i t  c o n t a c t s  a  s u r f a c e  

o f  t h e  c h i l d  r e s t r a i n t  system o r  t h e  s t a n d a r d  s e a t  assembly, e n s u r i n g  

t h a t  no arm i s  r e s t r a i n e d  f rom movement i n  o t h e r  t han  t h e  downward 

d i r e c t i o n  by  any p a r t  o f  t h e  system o r  t h e  b e l t s  used t o  anchor t h e  

system t o  t h e  s tanda rd  s e a t  assembly. 

5.5.1.2 I n s t a l l a t i o n  U s i n g  Three-Year-Old Dummy 
(FMVSS 213, S6.1.2.3.1) 

P o s i t i o n  t h e  t e s t  dummy a c c o r d i n g  t o  t h e  i n s t r u c t i o n s  f o r  c h i l d  

p o s i t i o n i n g  p r o v i d e d  by t h e  manu fac tu re r  con fo rm ing  t o  t h e  procedures  

be low.  



( 1 )  P lace t he  t e s t  dummy i n  the  seated p o s i t i o n  w i t h i n  t he  system 

w i t h  t he  m i d s a g i t t a l  p lane  o f  the t e s t  dummy head c o i n c i d e n t  w i t h  the  

center  SORL o f  t he  standard s e a t i n g  assembly, h o l d i n g  t he  t o r s o  u p r i g h t  

u n t i l  i t  con tac ts  the  system's des ign  sea t i ng  su r face .  

(2) Extend the arms o f  t he  t e s t  dummy as f a r  as p o s s i b l e  i n  the  

upward v e r t i c a l  d i r e c t i o n .  Whi le  ho ld i ng  the  dummy f i r m l y  aga ins t  the  

r e s t r a i n t  back sur face,  grasp one o f  the  dummy's shoulders  and r o t a t e  i t  

forward and upward u n t i l  t he  p i v o t  s tops a re  encountered. Repeat f o r  

the  o the r  shoulder .  Extend t he  legs o f  the  dummy as f a r  as p o s s i b l e  i n  

the  forward h o r i z o n t a l  d i r e c t i o n ,  w i t h  t he  dummy f e e t  perpend icu la r  t o  

the  c e n t e r l i n e  o f  the lower legs.  

(3) Using a  f  1 a t  square s u r f  ace w i  t h  an area o f  4 square inches, 

apply  a  f o r c e  o f  40 pounds, perpend icu la r  t o  t he  p lane  o f  t he  back o f  

the  s tandard seat  assembly, f i r s t  aga ins t  the  dummy c r o t c h  and then a t  

the  dummy thorax  i n  the  m i d s a g i t t a l  p lane  o f  the  dummy. 

(4) Test Con f i qu ra t i on  1 (30 mph): At tach a l l  app rop r i a t e  c h i l d  

r e s t r a i n t  b e l t s  and t i g h t e n  them as i n d i c a t e d  i n  s e c t i o n  5.5.3.1 o f  t h i s  

procedure.  A t tach  the Type I b e l t s  on the  s tandard seat  and an 

addi t i ona l  anchorage be1 t ( t e t h e r )  , i f  prov ided,  accord ing  t o  the  

manufac tu re r ' s  i n s t r u c t i o n s .  T i gh ten  t he  b e l t s  as i n d i c a t e d  i n  s e c t i o n  

5.5.3.2 o f  t h i s  procedure. P o s i t i o n  each movable su r f ace  i n  accordance 

w i t h  the  manufac tu re r ' s  i n s t r u c t i o n s .  

(5) Test Con f i gu ra t i on  11 (20 mph): 

(a) For a  f o rwa rd - f ac i ng  c h i l d  r e s t r a i n t  system w i t h  a  f i x e d  

o r  movable su r face  descr ibed i n  s e c t i o n  4.6.4 o f  t h i s  procedure and w i t h  

c h i l d  r e s t r a i n t  b e l t s  t h a t  a r e  no t  an i n t e g r a l  p a r t  o f  t h i s  su r face ,  do 

no t  a t t a c h  any o f  the c h i l d  r e s t r a i n t  b e l t s  except those t h a t  a re  an 



i n t e g r a l  p a r t  o f  t h e  f i x e d  o r  movable s u r f a c e .  A t t a c h  t h e  Type I b e l t s  

on t h e  s tandard  sea t  and an addi  t i o n a l  anchorage be1 t ( t e t h e r )  , i f  

p r o v i d e d ,  a c c o r d i n g  t o  t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s .  

(b) For a  c h i l d  r e s t r a i n t  system, o t h e r  than a  c h i l d  harness,  

t h a t  i s  equ i  pped wi  t h  an anchorage be1 t ( t e t h e r )  , a t t a c h  a1 1 appropr i a t e  

c h i l d  r e s t r a i n t  b e l t s  and t i g h t e n  them as i n d i c a t e d  i n  s e c t i o n  5.5.3.1 

o f  t h i s  procedure .  A t t a c h  t h e  Type I b e l t s  on t h e  s tandard  sea t ,  b u t  do 

n o t  a t t a c h  t h e  t e t h e r .  

(c) For a  f o r w a r d - f a c i n g  c h i l d  r e s t r a i n t  system t h a t  has a  

f i x e d  o r  movable s u r f a c e  d e s c r i b e d  i n  s e c t i o n  4.6.4 o f  t h i s  procedure ,  

c h i l d  r e s t r a i n t  b e l t s  t h a t  a r e  n o t  an i n t e g r a l  p a r t  o f  t h i s  s u r f a c e ,  as 

w e l l  as an anchorage b e l t ,  and t h a t  i s  b e i n g  t e s t e d  under s imul taneous 

" m i  suse" cond i t i  ons (see s e c t i o n  2 . 7 . 3  (2 )  o f  t h  i s  procedure) , do n o t  

a t t a c h  any o f  t h e  c h i l d  r e s t r a i n t  b e l t s  excep t  those  t h a t  a r e  an 

i n t e g r a l  p a r t  o f  t h e  f i x e d  o r  movable s u r f a c e .  A t t a c h  t h e  Type I b e l t s  

on t h e  s tandard  sea t ,  b u t  do n o t  a t t a c h  t h e  t e t h e r .  

(d) For a l l  o f  t h e  above i n s t a l l a t i o n  c o n d i t i o n s ,  t i g h t e n  t h e  

b e l t s  as i n d i c a t e d  i n  s e c t i o n  5 . 5 . 3 . 2  o f  t h i s  procedure ,  and p o s i t i o n  

each movable s u r f a c e  i n  accordance w i t h  t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s .  

(6) R o t a t e  each dummy l i m b  downward i n  t h e  p l a n e  p a r a l l e l  t o  i t s  

m i d s a g i t t a l  p l a n e  u n t i l  t h e  l i m b  c o n t a c t s  a s u r f a c e  o f  t h e  c h i l d  

r e s t r a i n t  system o r  t h e  s tandard  sea t .  P o s i t i o n  t h e  l i m b s ,  i f  

necessary ,  so t h a t  l i m b  placement does n o t  i n h i b i t  t o r s o  o r  head 

movement d u r i n g  dynamic t e s t i n g .  



5.5.2 Car Beds 
(FMVSS 213, 56.1.2.3.3) 

Place t he  app rop r i a t e  dummy i n  the  car bed i n  the  supine p o s i t i o n  

w i t h  i t s  m i d s a g i t t a l  p lane perpend icu la r  t o  t he  center  SORL o f  the 

s tandard seat  assembly, and p o s i t i o n  t he  dummy w i t h i n  the  car  bed i n  

accordance w i t h  i n s t r u c t i o n s  f o r  c h i l d  p o s i t i o n i n g  p rov ided  by the 

manufacturer .  A t tach  a l l  app rop r i a t e  c h i l d  r e s t r a i n t  b e l t s ,  i f  

p rov ided,  and t i g h t e n  them as i n d i c a t e d  i n  s e c t i o n  5.5.3.1 o f  t h i s  

procedure. A t t ach  t he  Type I b e l t s  on the  s tandard seat accord ing  t o  

the  manu fac tu re r ' s  i n s t r u c t i o n s ,  and t i g h t e n  them as i n d i c a t e d  i n  

s e c t i o n  5.5.3.2 o f  t h i s  procedure. 

5.5.3 Belt Tension 

5.5.3.1 C h i l d  R e s t r a i n t  P e l v i c  and Shoulder B e l t s  
(FMVSS 213, 56.1.2.4) 

Tension shoulder  and p e l v i c  b e l t s ,  w i t h  t h e  app rop r i a t e  dummy 

i n s t a l l e d  i n  t h e  r e s t r a i n t ,  so t h a t  t he re  i s  a  1 /4- inch gap between t he  

dummy and b e l t  webbing when a  two pound f o r c e  i s  app l i ed  t o  l i f t  t he  

webbing. Check t he  tens ion  a t  b o t h  the  top  o f  each dummy shoulder and 

a t  t he  p e l v i c  webbing two inches on e i t h e r  s i d e  o f  t he  t o r s o  m i d s a g i t t a l  

p lane. Use t he  webbing tens ion  p u l l  dev ice  s p e c i f i e d  i n  FMVSS 213, 

s6.1.2.4, and reproduced below i n  F i gu re  5-5 t o  per form t h i s  eva lua t i on .  

I f  be fo re  t h i s  check t he re  should a l ready  be a  gap betweeen t he  b e l t  

webbing and dummy a t  the l o c a t i o n s  t o  be eva luated,  the  b e l t s  a re  

c o r r e c t l y  tens ioned i f  t he re  i s  a  1 /4- inch d e f l e c t i o n  o f  t he  webbing 

from i t s  i n i t i a l  p o s i t i o n  when the  two pound f o r c e  i s  app l ied .  
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5.5.3.2 Child Restraint Attachment Belts 
(FMVSS 213, 56.1.2.2) 

Tension the Type I seat belt assembly and the anchorage belt 

(tether), if provided, to a preload between 12 and I5 pounds. The use 

of threaded rod belt ends through the belt anchor holes on the standard 

seat and held in position with hex nuts can facilitate the Type I seat 

belt tension adjustment. Gently perturb the seat belt assembly after 

tensioning to ensure there are no frictional binding forces that would 

produce false tension readings. Recheck all belt tensions to verify the 

12- to 15-pound preload. 

5.5.4 Restraint Targeting 

Rear-facing restraints, depending on their design, require the use 

of targets visible to the high-speed movie camera to allow determination 

of compliance with occupant excursion and back support angle 

requirements. A target identifying the forward-most and top-most point 

on the restraint (see section 5.7.4.2 (2) of this procedure) is necessary 

if that point is not visible from the side. 

If a surface parallel to the back support surface is not externally 

visible, targets identifying that surface may be necessary for 

determining its maximum deviation from vertical (see section 5.7.4.2 (3) 

of this procedure). An alternate method for defining the seatback plane 

is to determine the angular relationship between an externally visible 

surface and the actual back support surface prior to the Dynamic Impact 

Test. 

If the back support surface is curved, a target is necessary that 

identifies the top of the dummy's shoulder, as defined in section 4.6 of 

this procedure, on the surface to be observed. The angle determination 



w i l l  t hen  be made u s i n g  a  tangent  t o  t h e  s u r f a c e  a t  t h e  "shou lde r  

h e i g h t "  p o i n t  (see s e c t i o n  5.7.4.2(3) o f  t h i s  p r o c e d u r e ) .  

Do n o t  m o d i f y  t h e  r e s t r g i n t  i n  any manner t h a t  w i l l  a f f e c t  i t s  

s t r u c t u r e  o r  per formance t o  ach ieve  t h e  t a r g e t i n g  requ i remen t .  The use 

o f  adhesive-backed paper o r  f a b r i c  p h o t o g r a p h i c  t a r g e t s  i s  recommended 

f o r  t h i s  a p p l i c a t i o n .  

5 . 5 . 5  Buck le  Release Test (Pre- Impact)  
(FMVSS 213, 55.4.3.5, 56.2) 

The b u c k l e  r e l e a s e  t e s t  a p p l i e s  t o  any c h i l d  r e s t r a i n t  system u s i n g  

b u c k l e d  b e l t s  and s h a l l  be per formed w i t h  t h e  r e s t r a i n t  system and 

s p e c i f i e d  dummy i n s t a l l e d  on t h e  s tandard  s e a t .  Fasten and t e n s i o n  a l l  

b e l t s  t h a t  a r e  a s s o c i a t e d  w i t h  a  C o n f i g u r a t i o n  I dynamic t e s t  as 

i n d i c a t e d  i n  s e c t i o n s  5.5.1, 5.5.2, and 5.5.3 o f  t h i s  procedure .  For 

r e a r - f a c i n g  r e s t r a i n t s ,  i n s t a l l  t h e  system f a c i n g  fo rward ,  even i f  t h i s  

mode i s  n o t  recommended by t h e  manu fac tu re r ,  t o  f a c i l i t a t e  per formance 

o f  t h i s  t e s t .  Care must be taken,  however, t h a t  t h e  Type I  b e l t  w i l l  

n o t  l oad  t h e  dummy and thus i n t e r f e r e  w i t h  t h e  b u c k l e  r e l e a s e  t e s t .  

T i e  a  s e l f - a d j u s t i n g  s l i n g  t o  each a n k l e  and w r i s t  o f  t h e  dummy i n  

t h e  manner i l l u s t r a t e d  i n  F i g u r e  5-6. P u l l  t h e  s l i n g  h o r i z o n t a l l y  i n  

t h e  manner i l l u s t r a t e d ,  p a r a l l e l  t o  t h e  c e n t e r  SORL o f  t h e  s e a t  

assembly, and app ly  a  f o r c e  o f  20 (+0,-1) pounds i n  t h e  case o f  a  system 

t e s t e d  w i t h  a  s i x -mon th -o ld  dummy, and 45 ( t o , - ) )  pounds i n  the  case o f  

a  system t e s t e d  w i t h  a  t h r e e - y e a r - o l d  dummy. A p u l l e y  and dead w e i g h t  

l o a d i n g  system i s  suggested. A permanent r e c o r d  i s  r e q u i r e d  o f  t h e  

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

W i t h  t h e  l oad  a p p l i e d  t o  t h e  s l i n g ,  g r a d u a l l y  a p p l y  f o r c e  t o  the  

b u c k l e  r e l e a s e  mechanism i n  a manner and d i r e c t i o n  t y p i c a l  o f  those t h a t  





would be employed by a  r e s t r a i n t  u s e r ,  and measure t h e  f o r c e  r e q u i r e d  t o  

r e l e a s e  t h e  buck le ,  For pushbu t ton  r e l e a s e  buck les ,  app ly  t h e  f o r c e  a t  

l e a s t  0.125 inch  f rom t h e  edge o f  t h e  pushbu t ton  access open ing o f  t he  

b u c k l e  i n  a  d i r e c t i o n  t h a t  produces maximum r e l e a s i n g  e f f e c t .  For 

l e v e r - r e l e a s e  buck les ,  a p p l y  t h e  f o r c e  on t h e  c e n t e r l i n e  o f  t h e  b u c k l e  

l e v e r  o r  f i n g e r  tab  i n  a  d i r e c t i o n  t h a t  produces maximum r e l e a s i n g  

e f f e c t .  Should d i f f i c u l t y  i n  d e t e r m i n i n g  b u c k l e  r e l e a s e  be encountered 

because o f  i n t e r f e r e n c e  w i t h  t h e  dummy o r  dummy c l o t h i n g ,  i t  may be 

necessary t o  suppor t  t h e  b u c k l e  f rom beh ind w h i l e  a p p l y i n g  t h e  r e l e a s e  

f o r c e .  

For compl iance,  t h e  b u c k l e  s h a l l  n o t  r e l e a s e  a t  any f o r c e  below 12 

pounds. Record t h e  a c t u a l  b u c k l e  r e l e a s e  f o r c e  on Compliance Datasheet  

D-2. I f  any d i f f i c u l t y  i n  o p e r a t i n g  t h e  b u c k l e  r e l e a s e  mechanism i s  

encountered,  i t  shou ld  be no ted  i n  Remarks on t h e  Datasheet .  

Complete ly separa te  and re-engage t h e  buck 1 e, rep1 ace t h e  6-month- 

o l d  dummy a g a i n s t  t h e  back suppor t  s u r f a c e  o r  r e a p p l y  t h e  40-pound load  

t o  t h e  3 -yea r -o ld  dummy c r o t c h  and tho rax ,  recheck t h e  t i g h t n e s s  o f  t h e  

r e s t r a i n t  b e l t s  and t h e  p r e l o a d  on t h e  Type I  b e l t  assembly, and make 

any necessary ad jus tments  t o  conform t o  t h e  requ i rements  o u t l i n e d  i n  

s e c t i o n  5.5.3 o f  t h i s  procedure .  

5.6 l mpact T e s t  
(FMVSS 213, S6.1.2.5) 

Photograph t h e  r e s t r a i n t  se t -up t o  document the  f i n a l  p r e - t e s t  

c o n f i g u r a t i o n .  I n c l u d e  t h i s  documenta t ion  w i t h  Compliance Datasheet  

Be fo re  conduc t ing  t h e  Dynamic Impact Test ,  ensure t h a t :  



(1) The r e s t r a i n t  system and dummy a re  p r o p e r l y  i n s t a l  l e d  on the  

s tandard seat ,  and a l l  b e l t s  a re  sd j us ted  and tens ioned as r equ i r ed .  

( 2 )  Restra  i n t  and dummy t a r g e t  i ng requ i  red  t o  measure performance 

a re  p r o p e r l y  i n s t a l l e d .  

(3) A l l  r equ i r ed  ca l  i b r a t i o n s  o f  i n s t r umen ta t i on ,  t ransducers ,  and 

h i gh  speed movie camera f i e l d  a re  completed and recorded, 

(4 )  A l l  parameters r e l a t i n g  t o  the  r e q u i r e d  impact s e v e r i t y  and 

v e l o c i t y  have been c o r r e c t l y  se t .  

( 5 )  The environmental  requirements a re  met, 

When a l l  p r e - t e s t  requirements a re  met, conduct the Dynamic Impact 

Test  . 
Immediately a f t e r  the Dynamic Impact Tes t ,  photograph the r e s t r a i n t  

and dummy i n  t h e i r  f i n a l  p o s t - t e s t  p o s i t i o n s  and c o n f i g u r a t i o n s  on t he  

s tandard sea t .  Inc lude  t h i s  documentat ion w i t h  Compliance Datasheet 

D - 1 .  Prov ide,  i n  a d d i t i o n ,  a  p l o t  o f  the  s l e d  acce le ra t i on - t ime  h i s t o r y  

f o r  the  t e s t ,  showing i t s  r e l a t i o n s h i p  t o  the a c c e l e r a t i o n - f u n c t i o n  

envelope. I n d i c a t e  on Datasheet D - 1  t he  ac tua l  s l e d  v e l o c i t y  change f o r  

the  t e s t  and the  cumulat ive v e l o c i t y  change assoc ia ted  w i t h  a c c e l e r a t i o n  

d e v i a t i o n s  below t he  a c c e l e r a t i o n - f u n c t i o n  envelope, 

I n  t he  event o f  a  noncompliance, a  p o s t - t e s t  c a l i b r a t i o n  check o f  

c r i t i c a l l y  s e n s i t i v e  t e s t  equipment and i ns t r umen ta t i on  s h a l l  be 

r e q u i r e d  a t  the d i s c r e t i o n  o f  the  CTM. 



5.7 Performance Requirements 
(FMVSS 213, S5.1) 

5 . 7 .  I Buck 1 e  Release Test (Post-  Impact) 
(FMVSS 213, 55.4.3.5, 56.2) 

Reat tach the  s e l f - a d j u s t i n g  s l i n g  t o  t h e  dummy's hands and f e e t  as 

o u t l i n e d  i n  s e c t i o n  5.5.5 o f  t h i s  procedure  and repea t  t h e  b u c k l e  

r e l e a s e  t e s t  as o u t l i n e d  i n  t h a t  s e c t i o n .  To f a c i l i t a t e  p e r f o r m i n g  t h i s  

t e s t  on r e a r - f a c i n g  r e s t r a i n t s ,  r e i n s t a l l  t h e  system f a c i n g  fo rward ,  

b e i n g  c a r e f u l  n o t  t o  d i s t u r b  t h e  b u c k l e  assembly. Record t h e  b u c k l e  

r e l e a s e  f o r c e  on Compliance Datasheet D-2. For compl iance,  t h e  b u c k l e  

r e l e a s e  f o r c e  s h a l l  be 20 pounds o r  l e s s .  I n d i c a t e  w i t h  a  comment on 

the  Datasheet  i f  any d i f f i c u l t y  i s  encountered i n  r e l e a s i n g  t h e  buck le .  

5 . 7 . 2  R e s t r a i n t  System I n t e g r i t y  
(FMVSS 213, 55.1.1) 

A f t e r  t h e  Dynamic Impact Test ,  t h e  c h i l d  r e s t r a i n t  system s h a l l :  

( 1 )  E x h i b i t  no complete s e p a r a t i o n  o f  any load b e a r i n g  s t r u c t u r a l  

element and no p a r t i a l  s e p a r a t i o n  expos ing e i t h e r  su r faces  w i t h  a  r a d i u s  

o f  l e s s  than  1 / 4  inch o r  su r faces  w i t h  p r o t r u s i o n s  g r e a t e r  than 3/8 i n c h  

above t h e  immediate a d j a c e n t  su r round ing  c o n t a c t a b l e  s u r f a c e  o f  any 

s t r u c t u r a l  element o f  t h e  system. 

( 2 )  I f  a d j u s t a b l e  t o  d i f f e r e n t  p o s i t i o n s ,  remain i n  t h e  same 

ad jus tment  p o s i t i o n  d u r i n g  t h e  t e s t i n g  as i t  was immediate ly b e f o r e  the  

t e s t i n g .  

(3) I f  a  f o r w a r d - f a c i n g  c h i  l d  r e s t r a i n t  system, n o t  a1 low the  

ang le  between the  sys tem 's  back suppor t  s u r f a c e  f o r  t h e  c h i l d  and the  

sys tem 's  s e a t i n g  su r face  t o  be l e s s  than 45 degrees a t  t h e  comp le t i on  o f  

the  t e s t .  



Observe, measure, and record  the  r e s u l t s ,  i n c l u d i n g  maximum 

p r o t r u s i o n  va lues,  on Compliance Datasheet D-3. 

5.7.3 l n i u r y  C r i t e r i a  
(FMVSS 213, S5.1.2) 

R e s t r a i n t s  t es ted  w i t h  t he  th ree-year -o ld  dummy s h a l l  be eva lua ted  

f o r  i n j u r y  p o t e n t i a l .  For compliance, t he  c h i l d  r e s t r a i n t  system s h a l l :  

(1) L i m i t  t he  r e s u l t a n t  a c c e l e r a t i o n  a t  the l o c a t i o n  o f  t he  

accelerometer mounted i n  the  t e s t  dummy head as s p e c i f i e d  i n  49 CFR, 

Pa r t  572, such t h a t  the express ion:  

s h a l l  no t  exceed 1,000, where a  i s  the  r e s u l t a n t  a c c e l e r a t i o n  expressed 

as a  m u l t i p l e  o f  g  ( the  a c c e l e r a t i o n  o f  g r a v i t y ) ,  and t l  and t 2 ,  a re  any 

two moments d u r i n g  the  impact. 

(2) L i m i t  the  r e s u l t a n t  a c c e l e r a t i o n  a t  the  l o c a t i o n  o f  the  

accelerometer mounted i n  the  t e s t  dummy upper tho rax  as s p e c i f i e d  i n  49 

C F R ,  Pa r t  572, t o  no t  more than 60 g ' s ,  except f o r  i n t e r v a l s  whose 

cumula t i ve  d u r a t i o n  i s  no t  more than 3 m i l l i s e c o n d s .  

Record the  r e s u l t s  on Compliance Datasheet 0-4.  

5 . 7 . 4  Occupant Excurs ion 
(FMVSS 213, 55.1.3, 55.1.4, S 5 . 2 . l . l ( c ) )  

By a n a l y s i s  o f  the h i g h  speed movie o f  t he  Dynamic Impact Tes t ,  o r  

from an equ i va l en t  method approved by the  CTM, t he  dummy excurs ion  must 

be w i t h i n  the  f o l l o w i n g  l i m i t s  d u r i n g  the  impact t e s t .  



5 .7 .4 .1  Forward-Facina R e s t r a i n t s  
(FMVSS 213, S 5 . 1 . 3 . 1 ,  55.2.1.1 ( c ) )  

(1) The t e s t  dummy's t o r s o  s h a l l  be r e t a i n e d  w i t h i n  t h e  system. 

(2) No p o r t i o n  o f  t h e  t e s t  dummy's head s h a l l  pass th rough t h e  

v e r t i c a l  t r a n s v e r s e  p l a n e  t h a t  i s  32 inches fo rward  o f  p o i n t  Z on t h e  

s tanda rd  s e a t  assembly, measur ing a l o n g  t h e  c e n t e r  SORL. (See F i g u r e  

5-2 .) 

(3) N e i t h e r  knee p i v o t  p o i n t  s h a l l  pass th rough  t h e v e r t i c a l  

t r a n s v e r s e  p lane  t h a t  i s  36 inches fo rward  o f  p o i n t  Z on t h e  s tanda rd  

s e a t  assembly, measured a l o n g  t h e  c e n t e r  SORL. (See F i g u r e  5-2.) 

(4) I f  t h e  dummy head c e n t e r  o f  g r a v i t y  t a r g e t  p o i n t  i s  h i g h e r  

t han  t h e  t o p  edge o f  t h e  s tanda rd  s e a t  seatback,  w i t h  b o t h  dummy and 

r e s t r a i n t  p r o p e r l y  i n s t a l l e d  on t h e  s tanda rd  sea t ,  t h e  r e s t r a i n t  

seatback s h a l l  l i m i t  t h e  rearward  r o t a t i o n  o f  t h e  dummy head such t h a t  

t h e  a n g l e  between t h e  dummy head and t o r s o  does n o t  change i n  a  rearward  

d i r e c t i o n  w i t h  r e s p e c t  t o  t h e  dummy more than  45 degrees f rom t h e  p r e -  

t e s t  i n s t a l l e d  c o n f i g u r a t i o n .  

Record t h e  r e s u l t s  o f  t h e  f i l m  a n a l y s i s ,  i n c l u d i n g  maximum 

e x c u r s i o n s  and ang les  observed,  on Compliance Datasheet  0-5.  

5.7.4.2 Rear-Facina R e s t r a i n t s  
(FMVSS 213, 55.1.3.2, 55.1.4, 55.2.1.1 ( c ) )  

(1) A l l  p o r t i o n s  o f  t h e  t e s t  dummy's t o r s o  s h a l l  be r e t a i n e d  

w i t h i n  t h e  system. 

(2) No p o r t i o n  o f  t h e  t a r g e t  p o i n t  on e i t h e r  s i d e  o f  t h e  dummy's 

head s h a l l  pass th rough  t h e  t r a n s v e r s e  o r thogona l  p lanes  whose 

i n t e r s e c t i o n  c o n t a i n s  t h e  forward-most  and top-most p o i n t s  on t h e  c h i l d  

r e s t r a i n t  system s u r f a c e s  as i l l u s t r a t e d  i n  F i g u r e  5-7.  



SEATBACK FRONTAL SURFACE PLANE EXTENDED 

UPPER LIMIT 

UPPER RESTRAINT 
SURFACE POINT 

Note :  The 1 imits  i l l u s t r a t e d  move during 
dynamic t e s t i ng .  

Figure 5-7 Rear Facing Restraint  
Excursion Limits 



(3) The a n g l e  between t h e  r e s t r a i n t  sys tem 's  back suppor t  s u r f a c e  

f o r  t h e  c h i l d  and t h e  v e r t i c a l  s h a l l  n o t  exceed 70 degrees as 

i l l u s t r a t e d  i n  F i g u r e  5-7. I f  t h e  back s u p p o r t  s u r f a c e  i s  curved,  

de te rm ine  t h e  a n g l e  u s i n g  t h e  l i n e  tangen t  t o  t h e  r e s t r a i n t  back s u r f a c e  

a t  a  p o i n t  above t h e  s e a t i n g  s u r f a c e  i n d i c a t e d  as " shou lde r  h e i g h t "  i n  

s e c t i o n  4.6 o f  t h i s  p rocedure .  

(4) The a n g l e  between t h e  dummy head and t o r s o  may n o t  change i n  a  

rea rward  d i r e c t i o n  w i t h  r e s p e c t  t o  t h e  dummy more t h a n  45 degrees f rom 

t h e  p r e - t e s t  i n s t a l l e d  c o n f i g u r a t i o n .  

Record t h e  r e s u l t s  o f  t h e  f i l m  a n a l y s i s ,  i n c l u d i n g  maximum ang les  

observed,  on Compliance Datasheet  D-5. 

5 . 7 . 4 . 3  Car Beds 
(FMVSS 213, S5.1.3.3) 

A l l  p o r t i o n s  o f  t h e  t e s t  dummy's head and t o r s o  s h a l l  be r e t a i n e d  

w i t h i n  t h e  c o n f i n e s  o f  t h e  c a r  bed d u r i n g  t h e  Dynamic Impact T e s t .  0 

Record t h e  r e s u l t s  o f  t h e  f i l m  a n a l y s i s  on Compliance Datasheet  D - 5 .  





6.0  Compliance Datasheets  - 
One sample o f  each Compliance Datasheet  i s  i n c l u d e d  i n  t h i s  

s e c t i o n .  More than  one copy o f  a Datasheet  may be needed f o r  a complete 

compl iance t e s t  s e r i e s .  

Record t e s t  d a t a  i n  s t a n d a r d  e n g i n e e r i n g  u n i t s ,  de te rm ine  

compl iance,  and r e c o r d  Pass, F a i l ,  NA (no t  a p p l i c a b l e ) ,  o r  Remarks 

i n  t h e  spaces p r o v i d e d .  Any noncompl iance shou ld  be e x p l a i n e d  under 

Remarks. 

6 .1  M a t e r i a l s  T e s t s  Compliance Datasheets  - 

M - 1  F l a m m a b i l i t y  T e s t  

M-2 Webbing Performance Tes ts  

M - 3  B e l t  Buck le  and Adjustment Hardware Performance T e s t s  

M-4 Energy Absorb ing M a t e r i a l s  Performance Tes ts  





COMPLIANCE TEST DATA: FMVSS 213 

Compliance Datasheet M-1: F lammab i l i t y  Test  
(FMVSS 213, 55.7; FMVSS 302, 54.3) 

Report No. 

Date o f  Tes t  / / l tem Code 

Laboratory Ambient Condi t ions Dur ing Tes t i ng  

Temperature Range t o  Degrees F 

R e l a t i v e  Humid i ty  Range % t o  % 

Type o f  M a t e r i a l  

Funct ion 

Sample Dimensions L= in . ,  W= i n . ,  H= i n .  

Burn D i r e c t i o n  

Burn Dis tance i n .  

Burn Time sec. 

Remarks: 

Test  

Burn Rate 

Flame-Front 
Transmission Rate 

Sel f -Ext ingu ishment  

Technic ian P r o j e c t  Manager 

9 1 M-  1 

Compliance 
Requirement 

1 4  in. /min.  

1 4  in. /min.  

Time <60 sec. 
Burn d i s t ance  

12 i n .  

Tes t  
Resul t Pass/Fa i 1 



Compliance Datasheet M-2: Webbing Performance Tests  
(FMVSS 213, 55.4.1) 

Report  No. 

Date o f  Test  / / l tem Code 

Laboratory  Ambient Cond i t ions  Dur ing  T e s t i n g  

Temperature Range t o  Degrees F 

R e l a t i v e  Humid i ty  Range % t o  % 

Webbing Usage On R e s t r a i n t  

Pass/Fai 1 

N /  A 
(Provides 
base1 ine  
s t reng th )  

Test  
Resul t 

1 

2 

3 

Med i an 

1 

2 

3 

Med i an 

1 

2 

3 

Med i an 

Tes t  

Non-Degraded Webbing 
(FMVSS 209, 55. 1 (b) 

Res is tance t o  Abrasion 
(FMVSS 209, S4.2 ( d ) ,  
S5.1 (d) ) 

Abrasion c y c l e s  
performed 
(2500 r equ i red) 

Res is tance t o  Buckle 
Abrasion 
(FMVSS 209, S5.3 (c) ) 

Abrasion c y c l e s  
p e r f  ormed 
(2500 r equ i red) 

Compliance 
Requirement 

T h i s  t e s t  p rov ides  
b a s e l i n e  webbing 
b reak ing  s t r eng th .  

Median b reak ing  
s t r e n g t h  2 l b .  
(75% o f  median 
b a s e l i n e  s t reng th )  

Median b reak ing  
s t r e n g t h  2 l b .  
(75% o f  median 
b a s e l i n e  s t reng th )  



Remarks: 

Technician Project Manager 

9 3 M- 2 

Test 

Resistance to Light 
(FMVSS209, S4.2(e)), 
S5.l (el ) 

Exposure time 
(100 hours required) 

Resistance to Micro- 
Organ i sms 
(FMVSS 209, ~ 4 . 2  ( f )  , 
s5.l ( f )  ) 

Burial duration - 
(2 weeks required) 

Colorfastness to 
Crock i ng 
(FMVSS 209, 54.2 (g) , 
s5 1 (9) 

Colorfastness to 
Staining 
(FMVSS 209, ~ 4 . 2  (h) , 
s5.1 (h) ) 

Width Requirement 
(FMVSS 209, S5.4.l (c) , 
S5.4.1.1)) 

Compliance 
Requirement 

Median breaking 
strength2 lb. 
(60% of median 
base1 ine strength) 

Color retention 
2 No. 2 on the 
Geometric Gray 
Sca 1 e 

Median breaking 
strength 1 lb. 
(85% of median 
baseline strength) 

Color transfer 
I Class 3 on 
AATCC Chart 

Stain I Class 3 
on AATCC Chart 

Width 21.5 in. 

Test 
Resul t 

1 

2 

3 

Med i an - 

1 

2 

3 

1 

2 

3 

Med i an 

1 

2 

3 

1 

2 

3 

1 

2 

3 

Pass/Fa i 1 



Compliance Datasheet M-3:  B e l t  Buckle and Adjustment Hardware 
Performance Tes ts  
(FMVSS 213, 55.4.2; FMVSS 209, 5-4.3) 

Repor t No. 

Date o f  Test  / / l tern Code 

Laboratory  Ambient Cond i t ions  Dur ing T e s t i n g  

Temperature Range t o  Degrees F 

R e l a t i v e  Humid i ty  Range % t o  % 

Test 

Corros ion Resis tance 
(FMVSS 209, S4.3 (a) (2) ) 

Exposure t ime 
(24 hours requ i red)  

Dry ing  t ime 
( 1  hour requ i red)  

Temperature Res is tance 
(FMVSS 209, ~ 4 . 3  (b) ) 

Exposure t ime, 
mo is t  
(24 hours requ i red)  

Exposure t ime, 
d r y  
(24 hours requ i red)  

Buckle Release Access 
(FMVSS 209, S4.3 (d) (2) ) 

Pushbuttons 

Lever Release 

Other 
C 

Compliance 
Requirement 

No Corros ion 

No f u n c t i o n a l  
d e t e r i o r a t i o n  

Area 20.7 sq. i n .  

L inear  dimensions 

Cyl inder  i n s e r t i o n  

Two-f inger access 

Test  
Resul t 

1 

2 

3 

1 

2 

3 

Pass/Fai 1 

- 



Remarks: 

Test 

Adjustment Force 
(FMVSS 209, 54.3 (e) ) 

Conditioning cycles 
performed 
(10 required) 

Ti 1 t-Lock Adjustment 
(FMVSS 209, 54.3 ( f )  ) 

Buckle Latch 
(FMVSS 209, 54.3 (g) ) 

Conditioning cycles 
performed 
(200 requ i red) 

Metal-to-Metal 
Buck 1 es 

Technician Project Manager 

95 M- 3 

Compliance 
Requ i rement 

Force I11 lb. 
(5 kg) 

Lock angle 
230 degrees 

No functional 
deterioration 

Partial-engagement 
separation force 
15 lb. (2.3 kg) 

Test 
Resul t 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

Pass/Fa i 1 



Compliance Datasheet M-4:  Energy Absorbing M a t e r i a l s  
Performance Tests  
(FMVSS 213, 55.2.3, S6.3) 

Report  No. 

Date o f  Tes t  / / l tern Code 

Laboratory  Ambient Condi t ions Dur ing T e s t i n g  

Temperature Range t o  Degrees F 

R e l a t i v e  Humid i ty  Range % t o  % 

56.3 Compress i on-Def 1 e c t  i on Res i stance (25% compress ion) 

Remarks: 

Base Ma t e r  i a 1 
TY pe 

Techn ic ian  P r o j e c t  Manager 

M-4 96 

Test Procedure 
Used 

Norma 1 i zed Load 
Value ( lb . / sq .  in.) 



6 . 2  Inspection of Physical Features Compliance Datasheets - 
F - 1  Labeling 

F-2 Installation Instructions 

F-3 Installation 

F-4 Minimum Head Support Surface 

F-5 Belt Restraint 

F-6 T o r s o  Impact Protection 

F-7 Head Impact Protection 

F-8 Protrusion Limitation 





COMPLIANCE TEST DATA: FMVSS 213 

Compliance Datasheet  F - 1 :  L a b e l i n g  
(FMVSS 213, 55.5) 

Report  No. 

Date o f  T e s t  / / l  tem Code 

Pass/Fa i  1 
55.5.1 The i n f o r m a t i o n  s p e c i f i e d  be low i s  i nc luded  on 
permanent l a b e l s .  

55.5.2 The l a b e l s  a r e  i n  Eng l i sh ,  t h e  cha rac te rs  a r e  n o t  
sma l le r  than 10 p o i n t  type,  and t h e  c h a r a c t e r s  a r e  on a  
c o n t r a s t i n g  background. 

The f o l l o w i n g  i n f o r m a t i o n  i s  i nc luded :  

(a) Model name o r  number 

(b) Name o f  manufac turer  o r  r e s p o n s i b l e  d i s t r i b u t o r  

(c) Month and year o f  manufac ture ,  i nc luded  i n  t h e  
s ta tement  "Manufactured i n  ." 

(d) Place  ( c i t y  and s t a t e ,  o r  f o r e i g n  coun t ry )  o f  
manufac ture  o r  p r i n c i p a l  o f f i c e s  o f  t he  
d i s t r i b u t o r .  

(e) The s ta tement :  "Th is  c h i l d  r e s t r a i n t  system conforms 
t o  a l l  a p p l i c a b l e  Federa l  Motor V e h i c l e  S a f e t y  
Standards ." 

( f )  One o f  t h e  f o l l o w i n g  s ta tements ,  i n s e r t i n g  the  
m a n u f a c t u r e r ' s  recommendations f o r  t he  maximum we igh t  
and h e i g h t  o f  c h i l d r e n  who can s a f e l y  occupy t h e  
system: 
( i )  THIS INFANT RESTRAINT I S  DESIGNED F O R  USE BY 

CHILDREN WHO WEIGH POUNDS OR LESS AND WHOSE 
HEIGHT I S  INCHES o r  LESS; o r  

( i  i) THIS CH l LD RESTRAl NT I S D E S  l  G N E D  F O R  USE ONLY BY 
CHILDREN WHO WEIGH BETWEEN AND POUNDS 
AND WHOSE HEIGHT I S  INCHES OR LESS AND WHO 
A R E  C A P A B L E  O F  s ITT I  NG U P R I G H T  A L O N E ;  OR 

( i  i i )  TH I  S CH l  LD RESTRAINT I  S D E S  l  GNED FOR USE ONLY BY 
CHILDREN WHO WEIGH A N D  POUNDS A N D  A R E  
BETWEEEN A N D  INCHES IN HEIGHT. 

(g) The f o l l o w i n g  s ta tement ,  i n s e r t i n g  the  l o c a t i o n  o f  t he  
m a n u f a c t u r e r ' s  i n s t a l l a t i o n  i n s t r u c t i o n  b o o k l e t  o r  
sheet  on t h e  r e s t r a i n t .  



W A R N I N G !  F A I L U R E  T O  FOLLOW EACH OF T H E  F O L L O W I N G  
I N S T R U C T I O N S  CAN R E S U L T  I N  YOUR C H l L D  S T R I K I N G  T H E  
V E H I C L E ' S  I N T E R I O R  D U R I N G  A  SUDDEN STOP OR CRASH.  
SECURE T H l S  C H l L D  R E S T R A I N T  W l T H  A  V E H I C L E  B E L T  AS 
S P E C I F I E D  I N  T H E  M A N U F A C T U R E R ' S  I N S T R U C T I O N S  LOCATED 

(h) In the case of each chi Id restraint system that has 
belts designed to restrain children using them, the 
statement: 
SNUGLY A D J U S T  THE B E L T S  P R O V I D E D  W l T H  T H l S  C H l L D  
R E S T R A I N T  AROUND YOUR C H I L D .  

( i )  I n  the case of each child restraint system which is 
not intended for use in motor vehicles at certain 
adjustment positions, the following statement, 
inserting the manufacturer's adjustment restrictions: 
DO NOT USE T H E  ADJUSTMENT POS I T  I ON (S) OF 
T H l S  C H l L D  R E S T R A I N T  I N  A  MOTOR V E H I C L E .  

(j) In the case of each chi Id restraint system equipped 
with a n  anchorage strap, the statement: 
SECURE T H E  T O P  ANCHORAGE S T R A P  P R O V I D E D  W l T H  T H l S  
C H l L D  R E S T R A I N T  AS S P E C I F I E D  I N  T H E  M A N U F A C T U R E R ' S  
I N S T R U C T I O N S .  

(k) I n  the c a s e  of each chi Id restraint system which can 
be used in a rear-facing position, o n e  of the 
following statements: 
( i )  P L A C E  T H E  C H I  L D  R E S T R A I N T  I N  R E A R - F A C I N G  P O S I T O N  

WHEN U S I N G  I T  W l T H  AN I N F A N T ;  or 
(i i )  P L A C E  T H  I  S  I N F A N T  R E S T R A I N T  I N  A  REAR-FAC l  NG 

P O S I T I O N  WHEN U S I N G  I T  I N  T H E  V E H I C L E .  

(I) An instal lat ion diagram showing the chi Id restraint 
system installed in the right front outboard seating 
position equipped with a continuous-loop lap/shoulder 
belt and in the center rear seating position as 
specified in the manufacturer's instructions. 

S5.5.j The information specified in FMVSS 213, S 5 . 5 . 2  (g)-(k), 
is located o n  the child restraint system so that it is visible 
when the system is installed according to the installation 
instructions included with the child restraint. 

Remarks : 

Technician Project Manager 

F -  1 100 



Compliance Datasheet F-2: I n s t a l l a t i o n  I n s t r u c t i o n s  
(FMVSS 213, 55.6) 

Repor t No. 

Date o f  Tes t  / / l tem Code 

Pass/Fai 1 
55.6 The c h i  l d  r e s t r a i n t  system i s  accompanied by p r i n t e d  
i n s t r u c t i o n s  i n  the Eng l i sh  language t h a t  p rov ide  a  s tep-by-s tep 
procedure,  i n c l u d i n g  diagrams, f o r  i n s t a l l i n g  t he  system i n  
motor v e h i c l e s ,  secur ing  the  system i n  the  v e h i c l e s ,  p o s i t i o n i n g  
a  c h i l d  i n  the  system, and a d j u s t i n g  the  system t o  f i t  t he  
c h i l d .  

55.6.1 The i n s t r u c t  ions s t a t e  t h a t  the r ea r  cen te r  sea t ing  
p o s i t i o n  i s  the sa fes t  p o s i t i o n  i n  most veh i c l es  f o r  i n s t a l l i n g  
a  c h i l d  r e s t r a i n t  system. 

S5.6.2 The i n s t r u c t i o n s  spec i f y  i n  general  terms the  types o f  
veh i c l es ,  sea t i ng  p o s i t i o n s ,  and v e h i c l e  l ap  b e l t s  w i t h  which 
the  system can o r  cannot be used. 

S5.6.1 The i n s t r u c t i o n s  e x p l a i n  the  p r imary  consequences o f  no t  
f o l l o w i n g  the  warnings requ i r ed  t o  be labe led  on t h e  c h i l d  
r e s t r a i n t  system. 

55.6.4 The i n s t r u c t i o n s  f o r  each car  bed e x p l a i n  t h a t  the car  
bed should be pos i t i oned  i n  such a  way t h a t  the c h i l d ' s  head i s  
near t he  cen te r  o f  the  v e h i c l e .  

55.6.5 The i n s t r u c t i o n s  s t a t e  t h a t  c h i l d  r e s t r a i n t  systems 
should be secure ly  b e l t e d  t o  the  v e h i c l e ,  even when they a re  no t  
occupied, s ince  i n  a crash an unsecured c h i l d  r e s t r a i n t  system 
may i n j u r e  o ther  occupants. 

55.6.6 The c h i l d  r e s t r a i n t  has a  l o c a t i o n  on the  r e s t r a i n t  f o r  
s t o r i n g  t he  manufac tu re r ' s  i n s t r u c t i o n s .  

Remarks : 

Techn ic ian  P r o j e c t  Manager 

101 F-2 



Compliance Datasheet F-3: Installation 
(FMVSS 213, 55.3) 

Report No. 

Date o f  Test / / l tern Code 

Pass/Fa i 1 
55.3.1 No attachment to vehicle seat cushion or seat back, 
nor insert between them. 

S5.3.2 Secured by means of (check one) 

- Lap belt only 

- Lap belt and tether 
55.3.3 Lateral installation for car beds. 

Remarks: 

Technician Project Manager 

F-3 102 



Compliance Datasheet F - 4 :  Minimum Head Support  Surface 
(FMVSS 2 1 3 ,  55.2.1) 

Report  No. 

Date o f  Tes t  / / l tern Code 

55.2.1.2 The c h i l d  r e s t r a i n t  system i s  low enough t o  be 
exempt from t h i s  requi rement .  

Back Support He igh t  

Back Support Width 

Max i mum 
C h i l d  Weight 

Remarks: 

Measured 
He igh t  

Requi r ed  
Minimum He igh t  

Requ i r ed  
Minimum Width 

Techn ic ian  P r o j e c t  Manager 

10 3 F -4 

Pass/Fai 1 

Measured 
Width 

S ide Wing 
Depth 

Pass/Fai 1 



Compliance Datasheet F-5: B e i t  R e s t r a i n t  
(FMVSS 213, 55.4.3) 

Report  No. 

Date o f  Test  / / l tern Code 

Pass/Fai 1 

55.4.3.1 Snug F i t  o f  B e l t s  

Ex t ra  Webbing 

S5.4.3.2 D i r e c t  R e s t r a i n t  Be1 t s  
Yes/No 

( 1 )  Be1 t/dummy con tac t  f o r  r e s t r a i n t  

Dummy 

(2) R i g i d  s t r u c t u r e  behind dummy 

(3) Be1 t / c h i  l d  r e s t r a i n t  s l i p  p o s s i b l e  

Note: I f  a l l  "yes," r e s t r a i n t  f a i  1s. - 

Each Lap 
B e l t  S ide 

Each Shoulder 
Be1 t 

55.4.3.1 Seat ing System B e l t s  and/or Sh ie lds  

(1) Upper t o r s o  

Crotch 
B e l t  

(2) Lower t o r s o  

(3) Crotch r e s t r a i n t  

S5.4.3.4 C h i l d  Harness B e l t s  

(1) Upper t o r s o  

( 2 )  Lower t o r s o  

(3) Prevent s tand ing  

Remarks: 

Techn ic ian  P r o j e c t  Manager 

F - j  104 



Compl i ance  Datasheet  F-6: Torso Impact P r o t e c t i o n  
(FMVSS 213, 55.2.2) 

Repor t  No. 

Date  o f  T e s t  / / l tern Code 

Yes/No Pass/Defer red 

55.2.2.2 Forward F i x e d  o r  Movable Sur face  

Tes t  

Back Support  Su r face  

S ide  Support  Su r face  

Max. w e i g h t  220 l b .  

Max. w e i g h t < 2 0  l b .  

Forward R e s t r a i n i n g  
S u r f  ace 

H o r i z .  Cross S e c t i o n  

V e r t i c a l  L o n g i t u d i n a l  
Cross S e c t i o n  

Remarks : 

T e c h n i c i a n  P r o j e c t  Manager 

Compliance 
Requirement 

F l a t  o r  concave 

Area 285 sq. i n .  

F l a t  o r  concave 

Area 224 sq. i n .  

A r e a 2 4 8 s q .  i n .  

F l a t  o r  concave 

F l a t  o r  convex 

Radius o f  c u r v a t u r e  
22 i n .  

Tes t  
Resu 1 t Pass/Fa i 1 



Compliance Datasheet F - 7 :  Head Impact Protection 
(FMVSS 213, S5.2.3) 

Report No. 

Date of Test A l tem Code 

Pass/Fa i l 
S5.2.3.2(a) Slow recovery, energy absorbing padding 
materials, having a 25% compression-deflection resistance 
of from 0.5 to 10 p s i ,  cover the head impact area. 

55.2.3.2 (b) Padding Thickness 

Remarks : 

Technician Project Manager 

F - 7  106 

Pass/Fai 1 
Compliance 
Requirement 

Test 
Resul t 

Resistance 
Value Range 

0.5 psi-1.79 psi 

1.8 psi-10.0 psi 

Resistance 
Va 1 ue 

Minimum 
Th i ckness 

3/4 in. 

1/2 in. 

Thickness 



Compl i a n c e  Datasheet  F-8: P r o t r u s i o n  L im i  t a t i o n  
(FMVSS 213,  55.2.4) 

Repor t  No. 

Date o f  T e s t  / / l tern Code 

Remarks: 

T e s t  

H e i g h t  

Edge Radius 

T e c h n i c i a n  P r o j e c t  Manager 

107 F - 8  

Compliance 
Requirement 

5 3/8 i n .  

2 1/4 i n .  

T e s t  
Resul t 

Pass/Fa i 1 





6.3 Dynamic Impact Tes t  Compl iance Datasheets 

0-1 Dynamic Impact T e s t  C o n d i t i o n s  

D - 2  Buck le  Release 

0-3 R e s t r a i n t  System I n t e g r i t y  

D-4 I n j u r y  C r i t e r i a  

D - 5  Occupant Excu rs ion  





COMPLIANCE TEST DATA: FMVSS 213 

Compliance Datasheet 0-1: Dynamic Impact Test Conditions 
(FMVSS 213, 56.1) 

Report No. 

/ / Date of Test l tem Code 

Laboratory Ambient Conditions During Testing 

Temperature Range to Degrees F 

Relative Humidity Range % to % 

Test Configuration (I or I I) 

Nomi na 1 veloc i ty (mph) 

Dummy Used 

Child Restraint System 

Installation mode 

Adjustment position 

"Mi suse" mode 

Test Results 

Actual veloci ty (f t/s) 

Integrated area of sled acceleration 
deviation below the lower severity 
boundary (f t/s) 

Limits: 
Configuration I - 0.44 ft/s 
Configuration l I -  0.29 ft/s 

Include pre- and post-test photographs and acceleration-time 
history plot. 

Remarks: 

Technician Project Manager 

1 1 1  D- 1 



Compliance Datasheet  D-2: Buck le  Release 
(FMVSS S5.4.3.5, 56.2) 

Repor t  No. 

Date o f  Tes t  / / l  tem Code 

Remarks: 

T e c h n i c i a n  P r o j e c t  Manager 

T e s t  

Pre- Impact  
Release Force 

Post - Impact  
Release Force 

T e s t  
Resul t 

Compliance 
Requirement 

112 I b .  

120 I b .  

Pass/Fa i 1 

- 



Compliance Datasheet D - 3 :  Restraint System Integrity 
(FMVSS 213, 55.1.1) 

Report No. 

Date of Test / / l tern Code 

Remarks : 

Technician Project Manager 

113 0-3 

Pass/Fa i 1 

- 

Test 

Structural Integrity 

Adjustment Position 

Back Surface/ 
Seating Surface Angle 

Compliance 
Requirement 

No comp 1 ete 
separation 

No partial separation 
wi th exposed edge 
radius <1/4 in. 

No partial separation 
with protrusion 
>3/8 in. 

No change 

Not 4 5  degrees 

Test 
Resul t 



Compl i ance Datasheet D-4: l n j u r y  Cr i t e r  i a 
(FMVSS 213 ,  55.1.2) 

Remarks : 

Techn ic ian  P r o j e c t  Manager 

D - 4 114 

Pass/Fa i 1 
Tes t  

Resul t 

Peak g= 

Du ra t i on  exceeding 

609- 

Tes t  

Head I n j u r y  
Cr i t e r  i on 

Chest l n j u r y  
C r i t e r i o n  

Compliance 
Requirement 

5 1000 

Cumulat ive 
d u r a t i o n  over 
609 13 ms 



Compliance Datasheet D-5: Occupant Excurs ion 
(FMVSS 213, 55.1.3, S5.1.4, S5.2.1.1 ( c ) )  

Report No, 

Date o f  Test / / l tem Code 

Forward-Facing R e s t r a i n t s  

Rear-Facing R e s t r a i n t s  

Test 
Compliance 
Requirement 

Test 

Torso Reten t ion  
(FMVSS 213, S5.1.3.2) 

Head Target  Excursion 
(FMVSS 213, S5.1.3.2) 

Back Support Angle 
(FMVSS 213, 55.1.4) 

Head-Torso Angle 
(FMVSS 213, 55.2.1.1 (c) 

Torso Reten t ion  
(FMVSS 213, 55.1.3.1) 

Head Excurs ion 
(FMVSS 213, 55.1.3.1) 

Knee Target  Excursion 
(FMVSS 213, 55.1.3.1) 

Head-Torso Angle 
(FMVSS 213, S5.2.1.l (c) 

Test  
Resul t 

Re ta in  w i t h i n  
sys tem 

132 i n .  

536 i n .  

Rearward change 
S45 degrees 

Compliance 
Requirement 

Re ta in  w i t h i n  
sys tern 

Not beyond 
r e s t r a i n t ' s  t op  
and forward edge 

170 degrees 

Rearward change 
145 degrees 

Pass/Fa i 1 

Test  
Resul t Pass/Fa i 1 



Car Beds 

Remarks: 

T e c h n i c i a n  

Pass/Fai  l T e s t  

Head/Torso R e t e n t i o n  
(FMVSS 2 1  3, S 5 . 1  - 3 . 3 )  

P r o j e c t  Manager 

116 

Compliance 
Requirement 

R e t a i n  w i t h i n  
con f  i n e s  o f  system 

T e s t  
Resul t 



7.0 F i n a l  Documentation Format and P repa ra t i on  

7.1 F i n a l  Tes t  Report 

7.1.1 Outs ide Fron t  Cover 

Heavy paper f r o n t  and back covers s h a l l  be prov ided f o r  p r o t e c t i o n  

o f  r e p o r t s .  The f r o n t  cover s h a l l  i n c l ude  the  i n f o rma t i on  shown i n  

F i gu re  7-1.  The f o l l o w i n g  i n f o rma t i on  i s  r equ i r ed  on t he  cover .  

(1) Report  number - Each r e p o r t  w i  1 1  have the f o l  lowing numbering 

sys tern. 

Example: 213-ABC-FY-001 

Coding: 213 - FMVSS t es ted  
A B C  - I n i t i a l s  o f  l a b o r a t o r y  per fo rming  t e s t s  

(3 l e t t e r s  maximum) 
F Y  - F i sca l  year o f  c o n t r a c t  award 
001 - Report s e r i a l  number ( s t a r t i n g  w i t h  001) 

( 2 )  T i t l e  and s u b t i t l e  - D isp lay  t h e  t i t l e  p rominen t l y  and make i t  

i n d i c a t e  c l e a r l y  and b r i e f l y  the  s u b j e c t  coverage o f  t he  r e p o r t .  Set 

s u b t i t l e  i n  smal l  type or  o therwise subord ina te  i t  t o  t he  main t i t l e .  

NHTSA r e p o r t  t i t l e s  s h a l l  appear i n  b a s i c a l l y  the  f o l l o w i n g  manner: 

CHILD RESTRAINT SYSTEMS - FMVSS NO. 213 
Manufacturer Model 

(3) Per forming o r g a n i z a t i o n  name and address - Give the  l abo ra to r y  

name, s t r e e t  and number, c i t y ,  s t a t e ,  and z i p  code. 

(4) Date - Each r e p o r t  s h a l l  c a r r y  the  da te  o f  r e p o r t  p repa ra t i on .  

(5 )  Type o f  r e p o r t  - I n d i c a t e  "FINAL REPORT." 

( 6 )  Sponsoring agency's name and address - Give da ta  as f o l  lows: 

U.S. Department o f  T ranspo r t a t i on  
Na t i ona l  Highway T r a f f i c  Sa fe ty  Adm in i s t r a t i on  

400 Seventh S t r e e t ,  S.W. 
Washington, D . C .  20590 



1 .  REPORT NUMBER: 21 3-ABC-81-001 -- 

TITLE: 2 *  - CHILD RESTRAINT SYSTEM TESTS - FMVSS NO. 213 

SUBTITLE : K idd ie  Kar Company 
Model 3 Safety  Seat 

3 .  PERFORMING A.B .C .  Labora to r ies  
ORGANIZATION: 405 Main S t r e e t  

D e t r o i t ,  Michigan 48070 

4. DATE: June 30, 1981 

TYPE OF REPORT: FINAL REPORT 5 +  --- 

6. SPONSOR l NG 
AGENCY: 

PREPARED FCR: 

U. S .  Department o f  T ranspo r t a t i on  
Na t iona l  Highway T r a f f i c  Safety  Adm in i s t r a t i on  
400 Seventh S t r e e t ,  S.W. 
Washington, D .C .  20590 

F igu re  7 -1  Sample F ron t  Cover 



7.1.2 Acceptance Page 

An acceptance s i gna tu re  b lock ,  as shown i n  F igure  7-2, s h a l l  be 

p rov ided  as t he  f i r s t  page a f t e r  the cover .  

7.1.2 Technica l  Report  Documentation Page 

Inc lude  one completed Technical  Report  Documentation (TRD) Page, 

Form DOT F 1700.7 (F igure 7-3) f o l  lowing t he  Acceptance Page, Complete 

o n l y  those items t h a t  a re  app l i cab le .  The o ther  spaces a re  t o  be l e f t  

b lank .  I tem 16 (Abst ract )  should c o n t a i n  a  statement b r i e f l y  desc r i b i ng  

the  r e s u l t s  o f  the t e s t s ;  spec ia l  emphasis should be p laced on t e s t s  

r e s u l t i n g  i n  a  noncompliance w i t h  t he  requirements.  Any ques t ion  

concern ing t h i s  page should be reso lved  w i t h  the CTM. Copies o f  the  

form may be ob ta ined  from the  CTM. 

7.1.4 Contents o f  the  Report  

The Table  o f  Contents s h a l l  be as g iven i n  F i gu re  7-4 .  Each 

s e c t i o n  and appendix s h a l l  be preceded by a  separate t i t l e  sheet.  

Purpose and Test  Procedure (Sect ion I )  s h a l l  be s t a t e d  as g iven  i n  

F i gu re  7 - 5 .  

A C h i l d  R e s t r a i n t  System I d e n t i f i c a t i o n  page, as shown i n  F igure  

7-6, s h a l l  be inc luded i n  Sec t ion  I  I f o l l o w i n g  the s e c t i o n  t i t l e  sheet.  

Th i s  i s  f o l l owed  by t he  completed se t  o f  Compliance Datasheets.  

The con ten ts  of the  appendices a re  d iscussed i n  sec t i ons  1.0, 2.10, 

and 2.12 o f  t h i s  procedure. 
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PURPOSE AND TEST PROCEDURE 

Purpose: The purpose o f  the  t e s t  was t o  determine i f  the  

p roduc t i on  c h i l d  r e s t r a i n t  systems supp l i ed  by t he  Nat iona l  Highway 

T r a f f i c  Sa fe ty  Adm in i s t r a t i on  met the  requirements o f  Federal Motor 

Veh ic le  Sa fe ty  Standard (FMVSS) No. 213 - Chi l d  R e s t r a i n t  Systems. 

Test  Procedure: The " A B C  Labora to r ies  Test  Procedure f o r  FMVSS - 
No. 2 1 3 , "  submi t ted and approved by the O f f i c e  o f  Veh ic le  Safety  

Compliance, Na t iona l  Highway T r a f f i c  Sa fe ty  Adm in i s t r a t i on ,  con ta ins  the  

s p e c i f i c  procedures used t o  conduct t h i s  t e s t .  Th is  procedure s h a l l  no t  

be i n t e r p r e t e d  t o  be i n  c o n f l i c t  w i t h  any p o r t i o n  o f  FMVSS No. 213 and 

amendments i n  e f f e c t  as noted i n  the  a p p l i c a b l e  c o n t r a c t .  

F igure  7-5 Purpose and Test  Procedure 
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INSPECTION AND TEST DATA 
FMVSS NO. 213 - CHILD RESTRAINT SYSTEMS 

Repor t No, Lab Group No. 

C h i l d  R e s t r a i n t  System I d e n t i f i c a t i o n  - 
Manufacturer:  

Name 

Address 

Mode 1 

D i s t r i b u t o r :  

Name 

Address 

Date o f  Manufacture / / 

Techn ic ian  P r o j e c t  Manager 

Date / / Date / / 

F igu re  7-6 Chi I d  R e s t r a i n t  System l d e n t i f  i c a t i o n  Page 
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F i l m  Documentation - 

7.2.1 S p e c i f i c a t i o n s  

A t  t he  ve r y  beginn ing,  and f o r  each separate  segment, f i l m  an 

i d e n t i f i c a t i o n  p l aca rd  o r  s l a t e  cove r i ng  the f o l l o w i n g  d e s c r i p t i o n  o f  

the  f  i lm:  

( 1 )  P r o j e c t  t i t l e  

(2) Tes t  number where app rop r i a t e  

(3)  Date f i l m e d  

(4) Type o f  t e s t  or  p roduc t  be i ng f i lmed 

(5) Cond i t ions  o f  t e s t  o r  product  be ing  f i l m e d  

7.2.2 F i l m  P rese rva t i on  I d e n t i f i c a t i o n  

(1) The f i l m  a c t u a l l y  shot  i n  the  camera ( the  o r i g i n a l )  should 

never be screened. A f t e r  t h e  o r i g i n a l  i s  developed, add an i d e n t i f y i n g  

leader t o  the  beg inn ing  o f  the  f i l m  ( the  head) w i t h  the  f o l l o w i n g  

i n f o r m a t i o n  on i t :  

(a) P r o j e c t  t i t l e  

(b) i n c l u s i v e  t e s t  numbers where app rop r i a t e  

(c) The name o f  the  f i l m i n g  o r g a n i z a t i o n  

(d) Date 

(e) The word "or i g i  n a l "  

(2) Make a  h i gh  q u a l i t y  d u p l i c a t e  o f  the  o r i g i n a l  f i l m  (a B-wind 

o p t i c a l  d u p l i c a t e  master,  1 i q u i d  gate) as a  p r o t e c t i o n  copy i n  case t he  

o r i g i n a l  i s  l o s t  o r  damaged. Make a  w o r k p r i n t  from the o r i g i n a l  t o  be 

used f o r  e d i t i n g .  A f f i x  i d e n t i f y i n g  leaders  t o  t h e  heads of  bo th  t he  B- 

wind master and w o r k p r i n t  as descr ibed  i n  7.2.2(1) above. 



(3) Store the o r i g i n a l  and 8-wi nd master on cores,  heads ou t ,  i n  

p l a s t i c  bags, and the  bags i n  dus t -p roo f  cans o r  con ta i ne rs .  Label 

s to rage  con ta iners  w i t h  the  same i n fo rma t i on  as on the  leaders ,  p l us  a  

n o t a t i o n  o f  the leng th  ( t  ime and f ee t )  , c o l o r  or  b l ack  and wh i te ,  and 

s i l e n t  o r  sound (magne t i co r  o p t i c a l ) .  S to re  con ta iners  i n  c l ima te  

c o n t r o l l e d  v a u l t s .  

7 . 2 . 3  F i l m  E d i t i n q  

E d i t  the w o r k p r i n t  t o  remove extraneous m a t e r i a l .  

7 . 2 . 4  F i lms  for C i r c u l a t i o n  

Reproduce p r i n t s  f o r  d i s t r i b u t i o n  ( re lease  p r i n t s )  from the 

o r i g i n a l  f i l m  based on the f i n a l  e d i t e d  w o r k p r i n t .  

7.2.5 Abst rac t  

Prepare an a b s t r a c t  o r  d e s c r i p t i o n  o f  the  f i l m ' s  con ten t  t o  

accompany the  f i l m  when i t  i s  d e l i v e r e d  t o  NHTSA. 

7 . 2 . 6  D i s p o s i t i o n  o f  Fi lms 

( 1 )  For the  purpose o f  dupl i c a t i n g  p r i n t s  f o r  NHTSA and ou t s i de  

sources, t he  con t rac to r  s h a l l  r e t a i n  the o r i g i n a l  and t he  0-wind master 

u n t i l  NHTSA requests  t h a t  they be d e l i v e r e d  t o  NHTSA. 

( 2 )  I n  a d d i t i o n  t o  the  number o f  p r i n t s  r equ i r ed  by t he  Cont ract  

Technica l  Mon i to r ,  the  con t rac to r  s h a l l  p rov i de  one ( 1 )  p r i n t  t o  the 

Technica l  Reference Branch, a long w i t h  a  copy o f  t h e  a b s t r a c t  or  

d e s c r i p t i o n .  
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1. INTRODUCTION: 

The R e g u l a t i o n  P a r t  5 7 2  T h r e e  Year O l d  C h i l d  a n t h r o p o m o r p h i c  

t e s t  dummy i s  a  t o o l  used  t o  d e t e r m i n e  c o m p l i a n c e  of  c h i l d  

r e s t r a i n t  s y s t e m s  a s  s p e c i f i e d  i n  F e d e r a l  Motor V e h i c l e  

S a f e t y  S t a n d a r d  (FMVSS) No. 2 1 3 ,  " C h i l d  R e s t r a i n t  Sys t ems1 ' .  

P a r t  5 7 2  s p e c i f i e s  t h e  c h i l d  dummy c o n f i g u r a t i o n  and t h e  

p e r f o r m a n c e  c r i t e r i a  which t h e  dummy must meet b o t h  b e f o r e  

and a f t e r  e a c h  c h i l d  r e s t r a i n t  s y s t e m  dynamic 

t o  be an a c c e p t a b l e  c o m p l i a n c e  t e s t  t o o l .  

2 .  PURPOSE: 

t e s t  i n  o r d e r  

The p u r p o s e  of  t h i s  l a b o r a t o r y  p r o c e d u r e  i s  t o  p r o v i d e  

c h i l d  dummy u s e r s  ( i n d e p e n d e n t  t e s t i n g  l a b o r a t o r i e s  u n d e r  

c o n t r a c t  w i t h  t h e  O f f i c e  o f  V e h i c l e  S a f e t y  C o m p l i a n c e )  

w i t h  s t a n d a r d  t e s t  p r o c e d u r e s  f o r  c o n d u c t i n g  r e c e i v i n g -  

i n s p e c t i o n  and c h i l d  r e s t r a i n t  s y s t e m  dynamic t e s t  u s a g e  

p e r f o r m a n c e  c a l i b r a t i o n  s o  t h a t  r e p e t i t i v e  and c o r r e l a t i v e  

t e s t  r e s u l t s  can  be o b t a i n e d .  The f o l l o w i n g  f o u r  component 

c a l i b r a t i o n  t e s t s  have  been d e v e l o p e d  t h a t  e s t a b l i s h  a  

u n i f o r m  c a l i b r a t i o n  p r o c e d u r e  f o r  a l l  u s e r s  p r i o r  t o  u s e  

o f  t h e  c h i l d  dummy i n  dynamic t e s t i n g ,  and a  means of 

c h e c k i n g  c a l i b r a t i o n  of  t h e  dummy f o r  p u r p o s e s  of c o m p l i a n c e  

f o l l o w i n g  t e s t i n g .  

(1)  Head Impac t  T e s t  

( 2 )  Head-Neck Pendulum T e s t  

( 3 )  C h e s t  Impac t  T e s t  

( 4 )  Lumbar F l e x i o n  T e s t  



T h i s  l a b o r a t o r y  p r o c e d u r e  f o r  c a l i b r a t i o n  o f  t h e  P a r t  

, 5 7 2  T h r e e  Y e a r  O l d  C h i l d  Dummy i s  i n t e n d e d  t o  b e  u t i l i z e d  - 
by c h i l d  dummy u s e r s  a n d  n o t  n e c e s s a r i l y  dummy m a n u f a c t u r e r s .  

T h i s  p r o c e d u r e  m u s t  b e  u s e d  b y  NHTSA c o n t r a c t  l a b o r a t o r i e s  

c o n d u c t i n g  FMVSS No. 2 1 3  t e s t s  f o r  t h e  O f f i c e  o f  V e h i c l e  

S a f e t y  C o m p l i a n c e .  T h i s  c a l i b r a t i o n  p r o c e d u r e  d o e s  n o t  i n  

i t s e l f  i n p o s e  d u t i e s  o r  l i a b i l i t i e s  o n  a n y  p e r s o n .  I t  i s  

a d e s c r i p t i o n  o f  t o o l s  t h a t  m e a s u r e  t h e  p e r f o r m a n c e  o f  

c h i l d  r e s t r a i n t  s y s t e m s  r e q u i r e d  by FMVSS No. 2 1 3 .  I t  i s  

d e s i g n e d  t o  b e  r e f e r e n c e d  b y ,  a n d  b e c o m e  p a r t  o f ,  t h e  

c o m p l i a n c e  t e s t  p r o c e d u r e s  s p e c i f i e d  i n  FMVSS No. 213 .  

4 .  TERMINOLOGY: 

(1) T h e  t e r m  T h r e e  Y e a r  O l d  C h i l d  Dummy r e f e r s  t o  t h e  t e s t  

d e v i c e  d e s c r i b e d  by t h i s  p r o c e d u r e  a n d  c o n s i s t s  o f  t h e  

c o m p o n e n t  p a r t s  a n d  a s s e m b l i e s  shown  i n  FIGURES 1, 2 ,  

a n d  3 .  - 
( 2 )  T e r m s  d e s c r i b i n g  p a r t s  o f  t h e  c h i l d  dummy, s u c h  a s  I f h e a d " ,  

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

human b o d y .  

( 3 )  T h e  t e r m  "UPRIGHT SEATED POSITION" m e a n s  t h e  p o s i t i o n  

o f  t h e  c h i l d  dummy when i t  i s  s e a t e d  a s  shown  i n  

FIGURE 4 .  



FIGURE 1 

T H R E E  Y E A R  O L D  C H I L D  D U M M Y  

FRONT V I E W  

Head Assembly 

T o r s o  o r  Ches t  Neck Assembly 

Assembly ( C / 0 3 0 )  

R i g h t  Upper Arm L e f t  Upper A r m  

Assembly ( C / 0 4 2 )  Assembly (C/O411 

R i g h t  Forearm-Hand L e f t  Forearm-Han 

Assembly ( C / 0 5 2 )  Assembly (C/O5 1 ) 

R i g h t  Upper Leg L e f t  Upper Leg 
Assembly (C/O621 Assembly ( C / 0 6 1 )  

R i g h t  Lower Leg - L e f t  Lower Leg 
Assembly ( C / 0 7 2 ) -  Assembly ( C / 0 7 1 )  

R i g h t  Foo t  Assembly L e f t  Foo t  Assemb 
( C / 0 8 2 )  



F I G U R E  2 - 4 

'*z 4 T H R E E  Y E A R  O L D  C H I L D  D U M M Y  

( V e r t i c a l )  I 3 / 4  V I E W  - 

erometer 

(Lat  

T r a  



F I G U R E  3 

'I'HREE YEAR OLD C H I L D  DUMMY S I D E  VIEW 

( W I T H  PLANES OF D I R E C T I O N  SHOWN) 

DORSAL 

(Posterior)  

Frontal Plane 

STANDING HEIGHT = 38.4" 

S I T T I N G  HEIGHT = 22.5" 

BODY WEIGHT = 33.2 lbs. 

I N F E R I O R  ( C ~ u d a i )  
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FIGURE 4 - 
T H R E E  Y E A R  O L D  C H I L D  DUMMY 

" U P R I G H T  SEATED POSITION" 

S h o u l d e r  y o k e s  a d j u s t e d  s o  

t h e y  a r e  a t  m i d p o i n t  of  t h e i  

a n t e r i o r - p o s t e r i o r  t r a v e l  

w i t h  uppe r  s u r f a c e s  h o r i z .  

Dummy's m i d s a g i t t a l  p l a n e  

i s  v e r t i c a l  and c e n t e r e d  
u s t  dummy f o r  head on t h e  t e f l o n  s h e e t .  
a c t  and lumbar  

x i o n  t e s t s  s o  r e a r  

f a c e s  of  s h o u l d e r s  

b u t t o c k s  a r e  

g e n t  t o  t r a n s v e r s e  

t i c a l  p l a n e .  

H E A D  TEST C N L Y  
t - - -  

Arms and l e g s  p o s i t i o n e d  s o  t 

c e n t e r l i n e s  a r e  i n  p l a n e s  

p a r a l l e l  t o  m i d s a g i t t a l  p l a n e  

L i m b  j o i n t s  a d j u s  

t o  s e t t i n g  o f  1 -2  

which  j u s t  s u p p o r  

l i m b s v  w e i g h t  w 

l i m b  i s  e x t e n  

TEFLON SHEET O N  h o r i z o n t a l l y  

T E S T  SURFACE 

1 6 "  ( m i n . )  Wide 

h a t  

t e d  

'g 

t s  

,hen 

ded 

C h i l d  dummy i s  p l a c e d  on a  f l a t ,  r i g i d ,  c l e a n ,  d r y ,  h o r i z o n t a l  

s u r f a c e  o f  t e f l o n  s h e e t i n g  w i t h  a  s m o o t h n e s s  o f  40  m i c r o i n c h e s  and 

whose length and width d imnsions  a r e  16 inches minimum. 



SECURITY: 

A l i  NHTSA P a r t  5 7 2  T h r e e  Year Old C h i l d  Dummies d e l i v e r e d  

t o  t h e  c o n t r a c t  l a b o r a t o r y  a s  Government F u r n i s h e d  

Equipment  (GFE) w i l l  be s t o r e d  i n  a  s a f e  and s e c u r e  a r e a  

s u c h  a s  t h e  c h i l d  dummy c a l i b r a t i o n  room. The c o n t r a c t o r  

i s  r e s p o n s i b l e  f o r  t h e  w e l l b e i n g  of  t h e  NHTSA c h i l d  t e s t  

dummies, and must p r o t e c t  and s e g r e g a t e  t h e  d a t a  t h a t  

e v o l v e s  from c o n d u c t i n g  P a r t  5 7 2  c h i l d  dummy c a l i b r a t i o n  

t e s t s  b e f o r e  and a f t e r  e a c h  dynamic t e s t  u s a g e .  

No i n f o r m a t i o n  c o n c e r n i n g  t h e  P a r t  5 7 2  c h i l d  dummy 

c a l i b r a t i o n  d a t a  s h a l l  be t r a n s m i t t e d  t o  anyone  e x c e p t  

t h e  NHTSA C o n t r a c t  T e c h n i c a l  Manager ( C T M ) .  No i n d i v i d u a l s ,  

o t h e r  t h a n  c o n t r a c t o r  p e r s o n n e l  d i r e c t l y  i n v o l v e d  i n  t h e  

c h i l d  dummy c a l i b r a t i o n  t e s t  p rog ram,  s h a l l  be a l l o w e d  t o  

w i t n e s s  any dummy c a l i b r a t i o n  t e s t s  u n l e s s  s p e c i f i c a l l y  

a u t h o r i z e d  by t h e  NHTSA C T M .  

6 .  C A L I B R A T I O I N  TEST SCHEDULING A N D  MONITORING: 

S i n c e  t h e  P a r t  572 c h i l d  dummies a r e  b e i n g  c a l i b r a t e d  a s  

t e s t  t o o l s  t o  be used  i n  c h i l d  r e s t r a i n t  s y s t e m  dynamic 

t e s t s  t o  d e t e r m i n e  c o m p l i a n c e  of  r e s t r a i n t  s y s t e m s  w i t h  

t h e  r e q u i r e m e n t s  of FMVSS No, 213 ,  t h e  s c h e d u l e  of t h e s e  

p e r f o r m a n c e  c a l i b r a t i o n  t e s t s  must be c o r r e l a t e d  w i t h  t h a t  

o f  t h e  dynamic t e s t s .  

The c o n d u c t  of  a l l  t e s t s  s h a l l  be c o o r d i n a t e d  t o  p e r m i t  

m o n i t o r i n g  b y  t h e  FMVSS No, 213 C T H .  

P r i o r  t o  c o n d u c t i n g  any c h i l d  dummy p e r f o r m a n c e  c a l i b r a t i o n  



t e s t s ,  t h e  c o n t r a c t  l a b o r a t o r y  s h a l l  s u b m i t  a  copy o f  

d e t a i l e d  l a b o r a t o r y  p r o c e d u r e s  and a  l i s t  of  t e s t  equ ipmen t  

t o  be used  i n c l u d i n g  i n s t r u m e n t  a c c u r a c y  and d a t e s  of  

c a l i b r a t i o n  t o  t h e  CTM f o r  a p p r o v a l .  The l a b o r a t o r y  

p r o c e d u r e  s h o u l d  i n c l u d e  s u c h  i t e m s  a s  c h e c k - o f f  l i s t s  

and i n d i v i d u a l  w o r k s h e e t s  f o r  e a c h  p h a s e  of c h i l d  dummy 

c a l i b r a t i o n .  

7 .  C A L I B R A T I O N  TEST D A T A  DISPOSITION: 

The c o n t r a c t o r  s h a l l  make a l l  c h i l d  dummy c a l i b r a t i o n  

d a t a  a v a i l a b l e  t o  t h e  CTM f o r  r e v i e w  and a n a l y s i s  a s  

r e q u i r e d .  A l l  c a l i b r a t i o n  t e s t  d a t a  f o r  e a c h  p a r t i c u l a r  

P a r t  5 7 2  c h i l d  dummy w i l l  be m a i n t a i n e d  i n  s e q u e n c e  by 

d a t e  d u r i n g  t h e  t e s t i n g  p rog ram,  and t h e n  summarized a t  

t h e  end o f  t h e  p rog ram.  

8 ,  A P P A R E N T  NONCONFORMANCE: 

Any i n d i c a t i o n s  of  a p p a r e n t  nonconformance  t o  t h e  r e q u i r e m e n t s  

o f  P a r t  5 7 2  s h a l l  be communicated by t e l e p h o n e  t o  t h e  C T M .  

The C T M  w i l l  be r e s p o n s i b l e  f o r  p r o c u r i n g  c h i l d  dummy 

r e p l a c e m e n t  components  s o  t h a t  nonconfo rming  dummies can  be 

c a l i b r a t e d  and meet  t h e  s p e c i f i c  p e r f o r m a n c e  r e q u i r e m e n t s  

of  P a r t  5 7 2 .  

9 .  COPIES OF F I N A L  C H I L D  D U M M Y  C A L I B R A T I O N  TEST REPORTS: 

The p r e - t e s t  and p o s t - t e s t  c a l i b r a t i o n  d a t a  f o r  e a c h  P a r t  

5 7 2  c h i l d  dummy u t i l i z e d  i n  t h e  FNVSS No. 213 dynamic t e s t  

p rogram w i l l  be c o n t a i n e d  i n  t h e  FMVSS No. 213  f i n a l  t e s t  



r e p o r t  f o r  t h e  c h i l d  r e s t r a i n t  sys t em t e s t e d .  However, 

a t  t h e  end of  each  r e s t r a i n t  sys t em t e s t  program ( u n l e s s  - 
o t h e r w i s e  i n s t r u c t e d  b y  t h e  C T M ) ,  t h e  c o n t r a c t o r  w i l l  s ubmi t  ---  
s i x  c o p i e s  of  a  f i n a l  c h i l d  dummy c a l i b r a t i o n  t e s t  r e p o r t  

f o r  e a c h  NHTSA c h i l d  dummy used  ir, t h e  r e s t r a i n t  sys t em 

dynamic t e s t  p rogram.  T h i s  f i n a l  r e p o r t  w i l l  summarize 

t h e  p r e - t e s t  and p o s t - t e s t  c a l i b r a t i o n  d a t a  f o r  one p a r t i c u l a r  

P a r t  5 7 2  c h i l d  dummy i n  s e q u e n c e  by d a t e .  I n  o t h e r  w o r d s ,  

a l l  head i m p a c t  t e s t  d a t a  w i l l  be summar ized ,  a l l  head-neck 

pendulum t e s t  d a t a  w i l l  b e  summar ized ,  e t c ,  

Each P a r t  5 7 2  c h i l d  dummy c a l i b r a t i o n  f i n a l  t e s t  r e p o r t  

s h a l l  have  a  s t a n d a r d  r e p o r t  c o v e r  f i r s t  page and t i t l e  

page  p r e p a r e d  i n  a c c o r d a n c e  w i t h  i t e m  no .  13 on page 4 4  

o f  t h i s  p r o c e d u r e .  The o t h e r  p a g e s  of t h e  r e p o r t  s h a l l  

be compi led  i n  t h e  f o l l o w i n g  s e q u e n c e :  

(1 )  C h i l d  Dummy C a l i b r a t i o n  T e s t  Data  S h e e t s  

( 2 )  D i s c u s s i o n  of  T e s t  R e s u l t s  

( 3 )  P h o t o g r a p h s  of  t h e  dummy i n  e a c h  s t a g e  of c a l i b r a t i o n  

( 4 )  L i s t  o f  T e s t  E q u i p m e n t - - c a l i b r a t i o n  d a t e s ,  

a c c u r a c y ,  e t c .  

( 5 )  D e t a i l e d  L a b o r a t o r y  T e s t  P r o c e d u r e  

10,CALIBRATION OF TEST INSTRUMENTATION: 

B e f o r e  s t a r t i n g  t h e  c h i l d  dummy p e r f o r m a n c e  c a l i b r a t i o n  

t e s t  p rog ram,  t h e  u s e r  s h a l l  implement  and m a i n t a i n  a  

measurement  and t e s t  equipment  c a l i b r a t i c n  s y s t e a  i n  

a c c o r d a n c e  w i t h  e s t a b l i s h e d  c a l i b r a t i o n  p r a c t i c e s .  S u i d e l i n e s  
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f o r  s e t t i n g  u p  and m a i n t a i n i n g  such sys tems  a r e  d e s c r i b e d  

i n  MIL-C-45662A, " C a l i b r a t i o n  System Requ i rements t1 .  The 

c a l i b r a t i o n  sys tem s h a l l  be s e t  u p  and m a i n t a i n e d  a s  

f o l l o w s  : 

( 1 )  S t a n d a r d s  f o r  c a l i b r a t i n g  t h e  measur ing and t e s t  

equipment s h a l l  be s t o r e d  and used under  a p p r o p r i a t e  

e n v i r o n m e n t a l  c o n d i t i o n s  t o  a s s u r e  t h e i r  a c c u r a c y  and 

s t a b i l i t y .  

( 2 )  A l l  measur ing  i n s t r u m e n t s  and s t a n d a r d s  s h a l l  be 

c a l i b r a t e d  by t h e  c o n t r a c t o r ,  o r  a  commercial  f a c i l i t y ,  

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

n o t  exceed ing  s i x  months.  Records ,  showing t h e  

c a l i b r a t i o n  t r a c e a b i l i t y  t o  t h e  N a t i o n a l  Bureau of 

S t a n d a r d s ,  s h a l l  be m a i n t a i n e d  f o r  a l l  measur ing and 

t e s t  equipment .  

( 3 )  A l l  measur ing  and t e s t  equipment and measur ing s t a n d a r d s  

s h a l l  be l a b e l e d  w i t h  t h e  f o l l o w i n g  i n f o r m a t i o n :  

( a )  Date of  c a l i b r a t i o n  

( b )  Date of n e x t  s c h e d u l e d  c a l i b r a t i o n  

( c )  Name of t h e  i n d i v i d u a l  who c a l i b r a t e d  t h e  equipment 

( 4 )  A w r i t t e n  c a l i b r a t i o n  p r o c e d u r e  s h a l l  be p rov ided  b y  

t h e  c o n t r a c t o r ,  which i n c l u d e s ,  a s  a  minimum, t h e  

f o l l o w i n g  i n f o r m a t i o n  f o r  a l l  measurement and t e s t  

equ ipment :  

( a )  Type of equ ipment ,  m a n u f a c t u r e r ,  model number, e t c .  

( b )  Measurement r a n g e  

( c )  Accuracy 

( d )  C a l i b r a t i o n  i n t e r v a l  

( e )  Type of s t a n d a r d  used t o  c a l i b r a t e  t h e  equipment 



( 5 )  Records  of  c a l i b r a t i o n s  f o r  a l l  m e a s u r i n g  and t e s t  

equipment  s h a l l  be k e p t  by t h e  c o n t r a c t o r  i n  a  manner 

which a s s u r e s  t h e  m a i n t e n a n c e  of  e s t a b l i s h e d  c a l i b r a t i o n  - 
s c h e d u l e s .  A l l  s uch  r e c o r d s  s h a l l  be r e a d i l y  a v a i l a b l e  

f o r  i n s p e c t i o n  when a u t h o r i z e d  by t h e  C T M .  The 

c a l i b r a t i o n  sys t em w i l l  need t h e  a c c e p t a n c e  of t h e  CTM 

b e f o r e  t e s t i n g  commences. 

1 l . G E N E R A L  INFORMATION: 

(1)  The s t r u c t u r a l  p r o p e r t i e s  of  t h e  c h i l d  dummy a r e  such  

t h a t  t h e  dummy confo rms  t o  t h e  c a l i b r a t i o n  p r o c e d u r e  

i n  e v e r y  r e s p e c t  b o t h  b e f o r e  and a f t e r  b e i n g  used  i n  ---- 
t e s t s  s p e c i f i e d  by FMVSS No. 213 ,  " C h i l d  R e s t r a i n t  

( 2 )  The o u t p u t s  of  a c c e l e r o m e t e r s  i n s t a l l e d  i n  t h e  c h i l d  

dummy, and of  t h e  t e s t  a p p a r a t u s  s p e c i f i e d  by t h i s  

t e s t  p r o c e d u r e ,  a r e  r e c o r d e d  i n  i n d i v i d u a l  d a t a  c h a n n e l s  

t h a t  conform t o  t h e  r e q u i r e m e n t s  o f  SAE Recommended 

P r a c t i c e  J 2 1 1 a ,  d a t e d  December 1971,  w i t h  c h a n n e l  

c l a s s e s  a s  f o l l o w s :  

( a )  Head a c c e l e r a t i o n - - C l a s s  1000 

( b )  Pendulum a c c e l e r a t i o n - - C l a s s  60 

( c )  Ches t  a c c e l e r a t i o n - - C l a s s  180 

( 3 )  C h i l d  dummy c a l i b r a t i o n  pe r fo rmance  t e s t s  a r e  c o n d u c t e d  

a t  any t e m p e r a t u r e  from 66 t o  78 d e g r e e s  F and a t  any 

r e l a t i v e  h u m i d i t y  from 10 t o  70 p e r c e n t  a f t e r  e x p o s u r e  

of  t h e  c h i l d  dummy t o  t h e s e  c o n d i t i o n s  f o r  a  p e r i o d  of 

n o t  l e s s  t h a n  4 h o u r s .  



( 4 )  P e r f o r m a n c e  t e s t s  o f  t h e  s a m e  c o m p o n e n t ,  s e g m e n t ,  

a s s e m b l y  o r  f u l l y  a s s e m b l e d  dummy a r e  s e p a r a t e d  i n  

t i m e  by a  p e r i o d  o f  n o t  l e s s  t h a n  20 m i n u t e s  u n l e s s  

o t h e r w i s e  s p e c i f i e d  by  t h e  CTM. 

( 5 )  S u r f a c e s  o f  t h e  dummy c o m p o n e n t s  a r e  n o t  p a i n t e d  

e x c e p t  a s  s p e c i f i e d .  

( 6 )  L i m b  j o i n t s  a r e  s e t  a t  t h e  f o r c e  b e t w e e n  1 t o  2  g ,  

w h i c h  j u s t  s u p p o r t s  t h e  l i m b s 1  w e i g h t  when t h e  l i m b s  

a r e  e x t e n d e d  h o r i z o n t a l l y  f o r w a r d .  T h e  f o r c e  r e q u i r e d  

t o  move a l i m b  s e g m e n t  d o e s  n o t  e x c e e d  2 g  t h r o u g h o u t  

t h e  r a n g e  o f  l i m b  m o t i o n .  

( 7 )  A d j a c e n t  s e g m e n t s  o f  t h e  c h i l d  dummy a r e  j o i n e d  i n  a  

m a n n e r  s u c h  t h a t  t h r o u g h o u t  t h e  r a n g e  o f  m o t i o n  a n d  

a l s o  u n d e r  s i m u l a t e d  c r a s h - i m p a c t  c o n d i t i o n s ,  t h e r e  i s  .no 

c o n t a c t  b e t w e e n  m e t a l l i c  e l e m e n t s  e x c e p t  f o r  c o n t a c t s  

t h a t  e x i s t  u n d e r  s t a t i c  c o n d i t i o n s .  

( 8 )  C o p i e s  o f  t h e  O p e r a t i o n  a n d  M a i n t e n a n c e  M a n u a l  w i t h  

i n s t r u c t i o n s  f o r  t h e  u s e  a n d  m a i n t e n a n c e  o f  t h e  c h i l d  

t e s t  d u m m i e s  d a t e d  May 28 ,  1 9 7 6 ,  C o n t r a c t  No,  DOT-HS- 

6 - 0 1 2 9 4  c a n  b e  o b t a i n e d  f r o m  t h e  K e u f f e l  & E s s e r  Co. 



12,CHILD D U M M Y  C O M P O N E N T  C A L I B R A T I O N  TESTS: 

A .  Dunmy P r e p a r a t i o n - -  

Each t h r e e  y e a r  o l d  c h i l d  dummy w i l l  c o n t a i n  an 

i d e n t i f i c a t i o n  s e r i a l  number marked on t h e  o u t e r  s k i n .  

T h i s  number w i l l  be used  t h r o u g h o u t  t h e  c a l i b r a t i o n  t e s t .  

I n  p r e p a r a t i o n  f o r  t h e  c a l i b r a t i o n  t e s t s ,  e a c h  dummy 

w i l l  be p a r t i a l l y  d i s a s s e m b l e d  and i n s p e c t e d  f o r  damaged 
. . 

a r e a s  o r  components  showing impending  f a i l u r e  which 

might  a f f e c t  i t s  p e r f o r m a n c e  i n  s u b s e q u e n t  t e s t s ,  

A l l  d e f e c t s  w i l l  be n o t e d  i n  t h e  c a l i b r a t i o n  t e s t  r e p o r t  

a l o n g  w i t h  a  l i s t  o f  r e p l a c e m e n t  components  added t o  t h e  

c h i l d  dummy. 

A f t e r  t h e  i n i t i a l  i n s p e c t i o n ,  t h e  o u t e r  v i n y l  s k i n  of  

t h e  c h i l d  dummy w i l l  be c l e a n e d  t o  remove any r e s i d u e s  

which may have  remained  from p r e v i o u s  t e s t i n g  o r  u s a g e .  

The c h i l d  dummy w i l l  t h e n  be r e a s s e m b l e d  i n  p r e p a r a t i o n  

f o r  t h e  c a l i b r a t i o n  t e s t s .  The dummy w i l l  be i n s t r u m e n t e d  

w i t h  t r i a x i a l  a c c e l e r o m e t e r s  i n  t h e  head and c h e s t  a t  t h i s  

t i m e .  

B .  C a l i b r a t i o n  T e s t s - -  

C a l i b r a t i o n  t e s t s  w i l l  be pe r fo rmed  on e a c h  c h i l d  dummy 

acco rd :ng  t o  t h e  f o u r  s t a n d a r d  t e s t s  s p e c i f i e d  i n  P a r t  

5 7 2 ,  S u b p a r t  C .  I f  t h e  p e r f o r m a n c e  of  each  component 

f a l l s  w i t h i n  t h e  r e q u i r e d  r a n g e s ,  o n l y  one t e s t  w i l l  be 

c o n d u c t e d  on each  c h i l d  dummy. The v a r i o u s  componenz 

t e s t s  w i l l  be pe r fo rmed  w i t h  t h e  t e s t  equipment  and 
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i n s t r u m e n t a t i o n  m e e t i n g  t h e  P a r t  5 7 2  r e q u i r e m e n t s .  

A b r i e f  d e s c r i p t i o n  o f  t h e  t e s t  a p p a r a t u s  i s  i n c l u d e d  

i n  e a c h  o f  t h e  f o l l o w i n g  s e c t i o n s  w i t h  a p a r t i c u l a r  

t y p e  o f  t e s t .  

(1) H E A D  I M P A C T  TEST: 

( a )  S e a t  t h e  c h i l d  dummy o n  a  s e a t i n g  s u r f a c e  h a v i n g  

a b a c k  s u p p o r t  a s  s h o w n  i n  F I G U R E  4 .  A d j u s t  t h e  

j o i n t s  o f  t h e  l i m b s  a t  a n y  s e t t i n g  b e t w e e n  l g  a n d  

2 g  w h i c h  j u s t  s u p p o r t s  t h e  l i m b s '  w e i g h t  when t h e  

l i m b s  a r e  e x t e n d e d  h o r i z o n t a l l y  f o r w a r d .  

( b )  A d j u s t  t h e  t e s t  p r o b e  a s  s h o w n  i n  FIGURE 5 s o  t h a t  

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

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

m i d s a g i t t a l  p l a n e  a n d  t h e  t r a n s v e r s e  p l a n e  w h i c h  

i s  p e r p e n d i c u l a r  t o  t h e  " Z f l  a x i s  o f  t h e  h e a d  

( l o n g i t u d i n a l  c e n t e r l i n e  o f  t h e  s k u l l  a n c h o r )  a n d  

i s  l o c a t e d  0 . 6  2 ,1 i n c h e s  a b o v e  t h e  c e n t e r s  o f  

t h e  h e a d  c e n t e r  o f  g r a v i t y  r e f e r e n c e  p i n s  a n d  

c o i n c i d e s  w i t h i n  2 d e g r e e s  w i t h  t h e  l i n e  made by  

t h e  i n t e r s e c t i o n  o f  h o r i z o n t a l  a n d  m i d s a g i t t a l  

p l a n e s  p a s s i n g  t h r o u g h  t h i s  p o i n t .  

( c )  A d j u s t  t h e  dummy s o  t h a t  t h e  s u r f a c e  a r e a  o n  t h e  

f o r e h e a d  i m m e d i a t e l y  a d j a c e n t  t o  t h e  p r o j e c t e d  

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

v e r t i c a l .  

( d )  I m p a c t  t h e  h e a d  w i t h  t h e  t e s t  p r o b e  s o  t h a t  a t  

t h e  moment o f  i m p a c t  t h e  p r o b e ' s  l o n g i t u d i n a l  

c e n t e r l i n e  f a l l s  w i t h i n  2 d e g r e e s  o f  a  h o r i z o n t a l  

l i n e  i n  t h e  dummy ' s  m i d s a g i t t a l  p l a n e .  



FIGURE 5 

HEAD I M P A C T  T E S T  S E T U P  

V e r t i c a l  Fo rehead  

S u p p o r t  Wires  

P R O B E  V E L O C I T Y  = 6 . 8 6  t o  7 . 1 4  f p s  

NOTE:  Back S u p p o r t  Is Requ i r ed  - 
For  Head Impact  T e s t  C N L Y .  

Accelerometer 

24" (Typical  



( e )  Guide t h e  probe  d u r i n g  impac t  s o  t h a t  i t  moves w i t h  no 

s i g n i f i c a n t  l a t e r a l ,  v e r t i c a l ,  o r  r o t a t i o n a l  movement. 

( f )  When t h e  head i s  impacted  by t h e  t e s t  probe  a t  7 f p s  

k $ 1 4  f p s  (measured w i t h  a l igh t -beam speed t r a p ) ,  

t h e  peak r e s u l t a n t  a c c e l e r a t i o n s  measured a t  t h e  

l o c a t i o n  of  t h e  t r i a x i a l  a c c e l e r o m e t e r  mounted i n  t h e  

headforrn a s  shown i n  FIGURES 6 and 7 s h a l l  b e  n o t  l e s s  

t h a n  95g and n o t  more t h a n  118g. 

The t r i a x i a l  a c c e l e r o m e t e r  mounted i n  t h e  head h a s  i t s  

a x e s  a l i g n e d  i n  t h e  same way t h a t  t h e  a x e s  of  t h r e e  

s e p a r a t e  o r  u n i a x i a l  a c c e l e r o m e t e r s  a r e  a l i g n e d .  The 

X ( l o n g i t u d i n a l ) ,  Y ( t r a n s v e r s e  o r  l a t e r a l ) ,  and 

Z ( v e r t i c a l )  a x e s  a r e  p o s i t i o n e d  r e l a t i v e  t o  t h e  HEAD 

ACCELEROMETER REFERENCE POINT (HARP) - l o c a t e d  a t  t h e  

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

c e n t e r l i n e s  of  t h e  t r a n s f e r  p i n s  i n  t h e  s i d e s  of  t h e  

dummy's head w i t h  t h e  m i d s a g i t t a l  p l a n e  of  t h e  dummy's 

head .  

The t r i a x i a l  a c c e l e r o m e t e r  w i l l  be mounted on t h e  

mount ing  b l o c k  l o c a t e d  on t h e  h e a d ' s  h o r i z o n t a l  

t r a n s v e r s e  b u l k h e a d ,  

SENSITIVE AXES: 

" X u  - h o r i z o n t a l  and p a r a l l e l  t o  m i d s a g i t t a l  p l a n e  

"Y" - h o r i z o n t a l  and p e r p e n d i c u l a r  t o  midsag .  p l a n e  

" 2 "  - v e r t i c a l  and p a r a l l e l  t o  m i d s a g i t t a l  p l a n e  

SEISMIC MASS CENTERS: ( t  .05") 

I r X u  - . 4 "  l a t e r a l  r i g h t ,  ,1" downward ( i n f e r i o r ) ,  

and - 6 "  r ea rward  ( d o r s a l )  o f  HA3P. 



F I G U R E  6 

H E A D  A C C E L E R O M E T E R  L O C A T I O N  

VENTRAL 

(Anterior 

S I D E  V I E W  

-0 SUPERIOR (Cranial 

W RSAL 

(Posteric 

a INFERIOR ( Caudal ) 



FIGURE 7 

HEAD ACCELEROMETER LOCATION 

REAR VIEW 

e SUPERIOR ( Cranial ) 

LATERAL LEET LATERAL RIGhT 

a INFERIOR ( Caudal ) 



" Y f l  - .411 l a t e r a l  r i g h t ,  , l U  downward, 

and - 9 "  rea rward  of H A R P .  

" Z U  - m i d s a g i t t a l  p l a n e ,  . 1 I f  downward, 

and . 2 "  r ea rward  of H A R P ,  

The mounting f o r  t h e  t r i a x i a l  a c c e l e r o m e t e r  s h a l l  

have no resonance  f requency  l e s s  than 3 t imes  t h e  

c u t - o f f  f requency  of t h e  a p p l i c a b l e  channe l  c l a s s  

which i s  1000 f o r  head a c c e l e r a t i o n ,  

The recorded  a c c e l e r a t i o n - t i m e  ( a - t )  curve  f o r  t h i s  

head impact  t e s t  s h a l l  be unimodal a t ,  o r  above t h e  

50g l e v e l  and s h a l l  l i e  a t ,  o r  above t h a t  l e v e l  f c r  

i n t e r v a l  n o t  l e s s  than  and n o t  more than  

m i l l i s e c o n d s  

The l a t e r a l  a c c e l e r a t i o n  v e c t o r  s h a l l  n o t  exceed 7g. 

Typ ica l  t ime h i s t o r i e s  of  t h e  head X ,  Y ,  and Z 

a c c e l e r a t i o n  components and t h e  r e s u l t a n t  a c c e l e r a t i o n  

r e sponse s  a r e  shown i n  F I G U R E  8 f o r  t h e  head impact  

t e s t  ( d a t a  f i l t e r e d  w i t h  a  SAE c l a s s  1 0 0 0  f i l t e r ) ,  

A summary of t h e  head impact  p r e - t e s t  and p o s t - t e s t  

c a l i b r a t i o n  d a t a  f o r  t h e  c h i l d  dummy i s  shown i n  

T A B L E  1. 

( g )  Allow a  t ime pe r i od  o f  a t  l e a s t  2 0  minu tes  between 

s u c c e s s i v e  t e s t s  of  t h e  head .  
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T Y P I C A L  H E A D  I M P A C T  A C C E L E R A T I O N  R E S P O N S E  

5 milliseconds 

T I M E  ( m s )  



T A B L E  1 

SUMMARY OF H E A 9  I M P A C T  T E S T  C A L I B R A T I O N  DATA 

C H I L D  DUMMY I . D .  N O . :  

ZCHN1CIA.N ( S )  : 

PROJECT GJGINEETI ( S ) : 

DATE OF C A L I B R A T I O N  - - - - - - - 
ROOM T E M P E R A T U R E  ( 6 6 - 7 8 '  F .  ) -  - - 
3OOM R Z L A T I V E  H U M I D I T Y  ( 1 0 - 7 0 % )  - 

T E S T  MEASUREMENT: 
I 

T E S T  P R O B E  I M P A C T  V E L O C I T Y ,  f p s  

PEAK HEAD R E S U L T A N T  A C C E L . ,  g 

PEAK HEAD L A T E R A L  A C C Z L . ,  g 

P U L S E  A I M E  @ 5 0 g ,  ns 

i 

/ / 8  

O F  
n 

01 10 

I 

P R E - T E S T  

DATA 

/ / 8  

O F  

o :O 

P O S T - T E S T  

DATA 

P A R T  5 7 2  

R E Q M T .  

I 

6 . 8 6  t o  

7 . 1 4  f p s  

9 5 - 1  18g 

< -- 7g 

2 - 3  ms 

b 



HEAD-NECK PENDULUM T E S T :  
- - - 

( a )  M o u n t  t h e  h e a d  a n d  n e c k  a s s e m b l y  o n  a r i g i d  p e n d u l u m  

a s  s h o w n  i n  FIGURE 9 s o  t h a t  t h e  h e a d ' s  m i d s a g i t t a l  

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

p e n d u l u m ' s  l o n g i t u d i n a l  c e n t e r l i n e ,  M o u n t  t h e  n e c k  

d i r e c t l y  t o  t h e  p e n d u l u m  a s  s h o w n  i n  FIGURE 9. 

( b )  R e l e a s e  t h e  p e n d u l u m  a n d  a l l o w  i t  t o  f a l l  f r e e l y  f r o m  

a h e i g h t  s u c h  t h a t  t h e  v e l o c i t y  a t  i m p a c t  i s  1 7  f p s  

+ 1 f p s  ( f e e t  p e r  s e c o n d )  m e a s u r e d  a t  t h e  c e n t e r  o f  

t h e  a c c e l e r o m e t e r  s h o w n  i n  FIGURE 9 .  

( c )  D e c e l e r a t e  t h e  p e n d u l u m  t o  a  s t o p  w i t h  a n  a c c e l e r a t i o n -  

t i m e  ( a - t )  p u l s e  s h o w n  b e l o w :  

ACCELERATIO 

( g ) 

N 

P e r i o d  :20 

5 g  

0 

m a x .  18 t o  2 1  ms m a x ,  

L e v e l  

T I M E ,  m i l l i s e c o n d s  (ms) 

( d )  A l l o w  t h e  n e c k  t o  f l e x  w i t h o u t  c o n t a c t  o f  t h e  h e a d  

o r  n e c k  w i t h  a n y  o b j e c t  o t h e r  t h a n  t h e  p e n d u l u m  a r m .  

( e )  When t h e  h e a d - n e c k  a s s e m b l y  i s  t e s t e d  o n  t h e  p e n d u l u m  

t h e  h e a d  s h a l l  r o t a t e  i n  r e f e r e n c e  t o  t h e  p e n d u l u m ' s  
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HEAD-NECK PENDULUM T E S T  S E T U P  

INElnAL CIOCRTlES OF CENOULUY 
r n w o u T  TEST SPECIMEN. 
WIGHT 66.2 L I S  

MOMENT OF INERTIA 1.5 L ~ F T  S E C ~  
*K)UT PIVOT *XIS 

YlC STRUCTURAL 

CG OF C(NOVLUM 
~ A R A T U S  mtn 
ttn 9ECIYEN 

ALUMINUM HONEYCOu8 

#" X YI" CUTE (WAR? EDGES) 

LEADING EDGE OF NECK 
MUST BE ALLIGNED WITH 
LEADING EDGE CF PENDULUM 

PENDULUM VELOCITY = 16 t o  18 f p s  



l o n g i t u d i n a l  c e n t e r l i n e  a  t o t a l  o f  8 4  d e g r e e s  

2 8  d e g r e e s  a b o u t  i t s  c e n t e r  o f  g r a v i t y ,  r o t a t i n g  

t o  t h e  e x t e n t  s p e c i f i e d  i n  t h e  f o l l o w i n g  t a b l e  a t  

e a c h  i n d i c a t e d  p o i n t  i n  t i m e ,  m e a s u r e d  f r o m  i m p a c t ,  

w i t h  t h e  c h o r d a l  d i s p l a c e m e n t  m e a s u r e d  a t  i t s  

c e n t e r  o f  g r a v i t y .  

The c h o r d a l  d i s p l a c e m e n t  a t  t i m e  T i s  d e f i n e d  a s  t h e  

ROTATION 
m 

o 0  

30' 
I 

60 O 

Maximum 

60' 

30' 

o 0  

s t r a i g h t  l i n e  d i s t a n c e  b e t w e e n - -  

1. t h e  p o s i t i o n  r e l a t i v e  t o  t h e  p e n d u l u m  arm o f  t h e  

T I M E  (ms) 

- 2 . 0 0  t o  2 . 0 0  

1 7 . 3 2  t o  2 4 . 6 8  

3 1 . 1 2  t o  4 0 . 8 8  

5 5 . 0 4  t o  6 8 . 9 6  

8 1 . 7 2  t o  1 0 0 . 2 8  

9 7 . 3 6  t o  1 1 8 . 6 4  

1 1 1 . 1 6  t o  1 3 4 . 8 4  

h e a d  c e n t e r  o f  g r a v i t y  a t  t i m e  z e r o ,  a n d  

C H O R D A L  

DISPLACEMENT 

- 0 . 8  t o  0 . 8 "  

1 . 4  t o  3 . 0 "  

3 . 5  t o  5 . 1 "  

5 . 0  t o  6 . 6 "  

3 . 5  t o  5 . 1 "  

1 . 4  t o  3 . 0 "  

- 0 . 8  t o  0 . 8 "  

2 .  t h e  p o s i t i o n  r e l a t i v e  t o  t h e  p e n d u l u m  a r m  o f  t h e  

h e a d  c e n t e r  of  g r a v i t y  a t  t i m e  T a s  shown i n  

FIG 'RES 10 a n d  1 1 .  

The p e a k  r e s u l t a n t  a c c e l e r a t i o n  r e c o r d e d  a t  t h e  l o c a t i o n  

o f  t h e  a c c e l e r o m e t e r s  mounted  i n  t h e  h e a d f o r m  s h a l l  n o t  

e x c e e d  3 0 g .  The p r e c i s e  l o c a t i o n  o f  t h e  a c c e l e r o m e t e r ,  

i s  t h e  same a s  f o r  t h e  Head I m p a c t  T e s t .  

A t y p i c a l  h e a d - n e c k  p e n d u l u m  i m p a c t  r e s p o n s e  i s  shown 

i n  FIGURE 12 . 
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M E A S U R E M E N T  O F  C H O R D A L  D I S P L A C E M E N T  

\ Displacement 

PENDULLM VELOCITY = 16 t o  18 fps 

Q = H E A D  R O T A T I O N  A N G L E  ( 8 ,  + Q 2 )  

Q,= C E N T R A L  A N G L E  F E A S U R E D  AT 

P E N D U L C T M  

Q2= H E A D  C . G .  A N G L E  



FIGURE 1 1  

1 r o t a r y  p o t .  
Impac t  Of Pendulum (St ra ight l ine  motion of head 

W i t h  H e x c e l l  B l o c k )  m t d .  on head  
C.G. r e l a t ive  t o  its i n i t i a l  

point ) (HEAD C .G, ANGLE) 
COSINE LAW--the s q u a r e  of  t h e  l e n g t h  of  any s i d e  o f  any t r i a n g l e  

i s  e q u a l  t o  t h e  sum of t h e  s q u a r e s  of  t h e  l e n g t h s  o f  

t h e  o t h e r  two s i d e s  minus  t w i c e  t h e i r  p r o d u c t  t i m e s  

t h e  c o s i n e  of  t h e  i n c l u d e d  a n g l e .  

B = .A + e  where e i s  t h e  i n c r e a s e  i n  A measured  b y  

t h e  l i n e a r  p o t e n t i o m e t e r  



F I G U R E  12 

T Y P I C A L  H E A D - N E C K  P E N D U L U M  IMPACT R E S P O N S E  



The pendulum s h a l l  n o t  r e v e r s e  d i r e c t i o n  u n t i l  t h e  

h e a d ' s  c e n t e r  of  g r a v i t y  r e t u r n s  t o  t h e  o r i g i n a l  z e r o  

t i m e  p o s i t i o n  r e l a t i v e  t o  t h e  pendulum arm! 

The v e l o c i t y  of t h e  pendulum a t  impac t  can  be measured  

w i t h  a  l i g h t - b e a m  s p e e d  t r a p .  One l i n e a r  and two 

a n g u l a r  p o t e n t i o m e t e r s  s h a l l  be mounted a s  shown i n  

FIGURE 10 which w i l l  p r o v i d e  d a t a  from which t h e  

a n g u l a r  o r i e n t a t i o n  and  c h o r d a l  d i s p l a c e m e n t  of t h e  

head a s  f u n c t i o n s  of  t i m e  w i l l  be r e a d i l y  d e t e r m i n e d .  

C h o r d a l  d i s p l a c e m e n t  and a n g l e - t i m e  h i s t o r y  d a t a  a r e  

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

comput ing  c i r c u i t s  d e s i g n e d  s p e c i f i c a l l y  f o r  t h e  head-  

neck  pendulum t e s t .  The p l o t s  shown i n  F I G U R E S  13 and 

a r e  t y p i c a l  o u t p u t s  t h e  t r a j e c t o r y  comput ing  

s y s t e m .  To d e t e r m i n e  c h o r d a l  d i s p l a c e m e n t ,  a t  t h e  

head a n g l e s  ( 8 ,  + Q 2 )  of o O ,  30°,  60° and t h e  maximum, 

t h e  8 ,  components  a r e  r e a d  a t  t i m e  i n t e r v a l s  d e t e r m i n e d  

by t h e  i n t e r s e c t i o n  of  t h e  ( 8 ,  + Q )  p l o t  w i t h  o O ,  

30° ,  60' and maximum v a l u e s  a s  shown i n  F I G U R E  13 . 
The same a n g u l a r  v a l u e s  of 0 ,  a r e  t h e n  marked on t h e  

s c a l e  i n  F I G U R E  14 and r a d i i  a r e  p r o j e c t e d  from t h e  

r a d i u s  c e n t e r  of  t h e  s c a l e  t h r o u g h  e a c h  i n s c r i b e d  

p o i n t  on t h e  8 1  s c a l e .  The i n t e r s e c t i o n s  of t h e  r a d i i  

w i t h  t h e  a c t u a l  t r a j e c t o r y  p l o t  a r e  t h e  end p o i n t s  

( c i r c l e d  i n  F I G U R E  14 1 of  r e s p e c t i v e  c h o r d a l  d i s t a n c e s  

measured  from t h e  i n i t i a l  head r e f e r e n c e  p o i n t  of 

8 1  = 0'. The t i m e  i n t e r v a l s  r e a d  from F I G U R E  13 

*As d e t e r m i n e d  t h r o u g h  h i g h  speed  f i l m  a n a l y s i s  



FIGURE 13 

TYPICAL HEAD-NECK ANGLE T I M E  

0 = Head Rotation Angle ( 0 1 + Q2) 
Q1= Central Angle Measured A t  Pendulum 
Q2= Head C .G. Angle 

0 4 6 8 10 12 

rawtdr x 10.2 

- TART 572 SPECIFICATION 3ANCE 
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T Y P I C A L  HEAD T R A J E C T O R Y  



f o r  t h e  s p e c i f i c  t o t a l  head a n g l e s  ( a ,  + a r e  c: 

a l s o  t h o s e  which must be i n  t h e  r a n g e s  s p e c i f i e d  i n  

t h e  P a r t  5 7 2  r e g u l a t i o n .  

R e s u l t s  f rom t h e  head-neck  pendulum p r e - t e s t  and 

p o s t - t e s t  c a l i b r a t i o n  d a t a  w i l l  p r e s e n t e d  

T A B L E  2 i n  which t h e  ? a r t  5 7 2  r e q u i r e m e n t s  a r e  a l s o  

l i s t e d .  

( f )  Allow a  t i m e  p e r i o d  of a t  l e a s t  1 hour  between 

s u c c e s s i v e  t e s t s  of t h e  head and n e c k .  



TABLE 2  

SUMMARY OF H E A D - N E C K  PENDULUM TEST D A T A  

CHILD D U M M Y  I . D .  N O . :  

TEC'KNICIAK ( S )  : 

PROJECT ENGINEEi? ( S ) : 

D A T E  OF C A L I B R A T I O N  - - - - - - 
R O O M  TEMPERATURE (66 -78 '  F .  - - 
R O O M  RELATIVE HUMIDITY ( 1 0 - 7 0 % )  

2 

/ / 6  
1 

O F 
I 

A 70 

PART 5 7 2  

R E Q M T .  

16 -18  f p s  
I 

2 0 - 3 4 g  

3 3 0 g  

5 4  ms 

18-21  rns 

( 5 ms 

- / - 

76-92'  

-2-+2ms 
1 7 . 3 - 2 4 . 7 m s  
3 1 . 1 - 4 0 . 9 ~ 1 ~  
5 5 . 0 - 6 9 . 0 r n s  
51  - 7 - 1 0 0 . 3 n s .  
9 7 . 4 - 1 1 8 . 6 1 ~ ~  - -- 

1 1 1 . 2 - 1 3 4 . 8 ~ 1 s  

-0 .S -+0  - 8 "  , 

1 . 4 - 3 . 0 "  - 
3 . 5 - 5 . 1 "  
5 . 0 - 6 . 6 "  
3 . 5 - 5 . 1 "  
1 . 4 - 3 . 3 "  

-0  $8-+O . 6 "  

/ / 8  

O F  

% 

POST-TEST 

D A T A  

PRE-TEST 

D A T A  
.r--- 

I 

b I 

TEST MEASUREMENT: 

PENDULUM IMPACT VELOCITY, fps  

PEND. M I N . / M A X .  DECEL. O V E R  
( t 3 - t 2 )  9 g 

P E A K  HEAD RESULTANT ACCEL., g 

?END. DECEL. PULSE A T I M E  
( t 2 - t l ) ,  m s  

P E N D .  D E C E L .  P U L S E  ATINE 
( t 3 - t 2 ) ,  ms 

' P E N D .  D E C E L .  P U L S E  ATIME 
( t 4 - t 3 ) ,  ms 

HEAD Z E R O  POSITION T I M E /  
PEND. REVERSAL TIME 

H E A D  M A X .  ROTATION A N G L Z ,  o  

TIME ( m s )  @ H E A D  R O T .  ANGLE-- o O ,  
30 
60° ,  

Max.  
60' 

I 

CHORDAL DISPLACEMSNT ( I n . )  @ 
H E A D  R O T A T I O N  ANGLE OF-----0' 

30'. 
60' 

Max. - 
6 0 9  
30'- 

o 0  



( 3 1  CHEST IMPACT TEST:  

( a )  W i t h  t h e  c h i l d  dummy s e a t e d  w i t h o u t  b a c k  s u p p o r t  o n  

a  s u r f a c e  a s  s h o w n  i n  FIGURE 15 a n d  o r i e n t e d  a s  

s h o w n  i n  FIGURE 4 ,  a d j u s t  t h e  dummy arms a n d  l e g s  

u n t i l  t h e y  a r e  e x t e n d e d  h o r i z o n t a l l y  f o r w a r d  p a r a l l e l  

t o  t h e  m i d s a g i t t a l  p l a n e ,  t h e  j o i n t s  o f  t h e  l i m b s  

a r e  a d j u s t e d  t o  a n y  s e t t i n g  b e t w e e n  l g  a n d  2g, w h i c h  

j u s t  s u p p o r t s  t h e  l i m b s '  w e i g h t  w h e n  t h e  l i m b s  a r e  

e x t e n d e d  h o r i z o n t a l l y  f o r w a r d .  

( b )  E s t a b l i s h  t h e  i m p a c t  p o i n t  a t  t h e  c h e s t  m i d s a g i t t a l  

p l a n e  s o  t h a t  i t  i s  1 . 5 "  b e l o w  t h e  l o n g i t u d i n a l  

c e n t e r l i n e  o f  t h e  b o l t  t h a t  a t t a c h e s  t h e  t o p  o f  t h e  

r i b c a g e  s t e r n u m  t c  t h e  t h o r a c i c  s p i n e  b o x .  

( c )  A d j u s t  t h e  dummy s o  t h a t  t h e  t a n g e n t  p l a n e  a t  t h e  

s u r f a c e  o n  t h e  c h e s t  o r  t h o r a x  i m m e d i a t e l y  a d j a c e n t  

t o  t h e  d e s i g n a t e d  i m p a c t  p o i n t  i s  v e r t i c a l  a n d  

p a r a l l e l  t o  t h e  f a c e  o f  t h e  t e s t  p r o b e .  

( d l  P l a c e  t h e  l o n g i t u d i n a l  c e n t e r l i n e  o f  t h e  t e s t  p r o b e  

t o  c o i n c i d e  w i t h  t h e  d e s i g n a t e d  i m p a c t  p o i n t  a n d  

a l i g n  t h e  t e s t  p r o b e  s o  t h a t  a t  i m p a c t  i t s  l o n g i t u d i n a l  

c e n t e r l i n e  c o i n c i d e s  w i t h i n  2' w i t h  t h e  l i n e  f o r m e d  

b y  t h e  i n t e r s e c t i o n  o f  t h e  h o r i z o n t a l  a n d  m i d s a g i t t a l  

p l a n e s  p a s s i n g  t h r o u g h  t h e  d e s i g n a t e d  i m p a c t  p o i c t .  

( e l  I m p a c t  t h e  c h e s t  w i t h  t h e  t e s t  p r o b e  s o  t h a t  a t  t h e  

m o m e n t  o f  i m p a c t  t h e  p r o b e ' s  l o n g i t u d i n a l  c e n t e r l i n e  

f a l l s  w i t h i n  2' o f  a h o r i z o n t a l  l i n e  i n  t h e  dummy 

m i d s a g i t t a l  p l a n e .  
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C H E S T  I M P A C T  T E S T  S E T U P  

'?- Test Probe 'P 

NOTE:  I m p a c t o r  F a c e  To Ee V e r t i c a l  2 2 d e g r e s s  - 
A t  C o n t a c t  Of C h e s t  



Guide t h e  t e s t  p robe  d ~ r i n g  impac t  s o  t h a t  i t  moves 

w i t h  no s i g n i f i c a n t  l a t e r a l ,  v e r t i c a l ,  o r  r o t a : i o n a l  

movement. 

( g )  When i m p a c t e d  by a  t e s t  p r o b e  a t  a  v e l o c i t y  of  13  f p s  

2 , 1 3  f p s ( m e a s u r e d  by 1igh:-beam speed  t r a p ) ,  t h e  

peak r e s u l t a n t  a c c e l e r a t i o n  a t  t h e  l o c a t i o n  o f  t h e  

t r i a x i a l  a c c e l e r o m e t e r  n o u n t e d  i n  t h e  c h e s t  c a v i t y  

s h a l l  be n o t  l e s s  t h a n  50g and n o t  more t h a n  

The t r i a x i a l  a c c e l e r o m e t e r  mounted i n  t h e  c h e s t  h a s  

i t s  a x e s  a l i g n e d  i n  t h e  same way t h a t  t h e  a x e s  o f  

t h r e e  s e p a r a t e  o r  u n i a x i a l  a c c e l e r o m e t e r s  a r e  a l i g n e d ,  

The X ( l o n g i t u d i n a l ) ,  Y ( t r a n s v e r s e  o r  l a t e r a l ) ,  and 

Z ( v e r t i c a l )  a x e s  a r e  p o s i t i o n e d  r e l a t i v e  t o  t h e  

CHEST ACCELSROFETER REFERENCE P O I N T  ( C A R P )  l o c a t e d  - 
i n  t h e  m i d s a g i t t a l  p l a c e  3 "  above  t h e  t o p  s u r f a c e  o f  

t h e  lumbar  s p i n e  and .317 r e a r w a r d  ( d o r s a l )  o f  t h e  

t r i a x i a l  a c c e l e r o m e t e r  moun t ing  p l a t e  s u r f a c e .  

The t r i a x i a l  a c c e l e r o m e t e r  w i l l  be mounted i n  t h e  

t h o r a x  o r  c h e s t  on a  moun t ing  p l a t e  l o c a t e d  on t h e  

v e r t i c a l  t r a n s v e r s e  b u l k h e a d .  

SENSITIVE AXES: 

"Xtt - h o r i z o n t a l  and p a r a l l e l  t o  m i d s a g i t t a l  p l a n e  

"YV - h o r i z o n t a l  and p e r p e n d i c u l a r  t o  m i d s a g ,  p l a n e  

11 z 11 - v e r t i c a l  and p a r a l l e l  t o  m i d s a g i t t a l  p l a n e  

SEISMIC MASS CENTERS: ( 2  ,05") 

I I X V  - .511 l a t e r a l  r i g h t ,  . 2 "  upward ( s u p e r i o r ) ,  

and . lv  f o r w a r d  ( v e n t r a l )  o f  C A a P ,  



I 1 Y n  - . 2 "  l a t e r a l  r i g h t ,  . l l l  downward ( i n f e r i o r ) ,  

and , 2 "  forward  o f  C A R P .  

" 2 "  - . 2 "  l a t e r a l  l e f t ,  . l l 1  downward, 

and .2 "  forward  of  C A R P .  

The mounting f o r  t h e  t r i a x i a l  a c c e l e r o m e t e r  s h a l l  

have no r e s o n a n c e  f r e q u e n c y  l e s s  t h a n  3 t i m e s  t h e  

c u t - o f f  f r e q u e n c y  o f  t h e  a p p l i c a b l e  c h a n n e l  c l a s s  

which i s  180 f o r  c h e s t  a c c e l e r a t i o n ,  

The a c c e l e r a t i o n - t i m e  ( a - t )  c u r v e  f o r  t h e  c h e s t  

impac t  t e s t  s h a l l  be unimodal  a t  o r  above t h e  30g  

l e v e l  and s h a l l  l i e  a t  o r  above t h e  30g l e v e l  f o r  an 

i n t e r v a l  n o t  l e s s  t h a n  2 . 5  m i l l i s e c o n d s  and n o t  more 

t h a n  4 . 0  m i l l i s e c o n d s .  

The l a t e r a l  a c c e l e r a t i o n  s h a l l  n o t  exceed 5g, 

T y p i c a l  t ime  h i s t o r i e s  of  t h e  c h e s t  component and 

r e s u l t a n t  a c c e l e r a t i o n  ( w i t h  SAE c l a s s  180 f i l t e r i n g )  

a r e  p r e s e n t e d  i n  F I G U R E  16. 

The d a t a  from t h e  c h e s t  impact  p r e - t e s t  and p o s t - t e s t  

c a l i b r a t i o n s  w i l l  be summarized i n  T A B L E  3 a l o n g  w i t h  - 
t h e  P a r t  5 7 2  s p e c i f i c a t i o n s .  

( h )  Allow a  t ime  p e r i o d  o f  a t  l e a s t  20 minu tes  between 

s u c c e s s i v e  t e s t s  of  t h e  c h e s t .  



F I G U R E  16 - 
T Y P I C A L  C H E S T  I M P A C T  A C C E L E R A T I O N  

L-6 5 milliseconds 

T I M E  ( m s )  



T A B L E  3 

SUNMARY OF C H E S T  I M P A C T  T E S T  DATA 

C H I L D  DUMMY I . D .  N O . :  

REMARKS : 

TECHNIClAN(S): 

PROJECT ENGINEER ( S ) : 

+ 

P A R T  5 7 2  

REQMTS 

1 2 . 8 7 - 1 3 . 1 3  

5 0 - 7 O g  

* - 5g 

2 . 5 - 4 .  Oms 

J 

/ / 8  

OF 
I. 

% 

P O S T - T E S T  

DATA 

L 

DATE OF C A L I B R A T I O N  - - - - - - 
ROOM T E M P E R A T U R E  (66 -78 '  F .  1 -  - 
ROOM R E L A T I V E  H U M I D I T Y  ( 1 0 - 7 0 % )  

TEST MEASUREMENT: 

T E S T  P R O B E  I M P A C T  V E L O C I T Y ,  fps  

PEAK C H E S T  R E S U L T .  A C C E L . ,  g 

PEAK CHEST L A T E R A L  A C C E L . ,  g 

P U L S E  ATIME @ 3 0 6 ,  rns 

/ / 8  

OF 
I 

% 

P R E - T E S T  

DATA 



( 4 )  LUMBAR FLEXION TEST:  

( a )  T h e  c h i l d  dummy w i t h  l o w e r  l e g s  r e m o v e d  i s  p o s i t i o n e d  

i n  a n  u p r i g h t  s e a t e d  p o s i t i o n  o n  a s e a t  a s  i n d i c a t e d  

i n  FIGURE 1 7 ,  e n s u r i n g  t h a t  a l l  dummy c o m p o n e n t  

s u r f a c e s  a r e  c l e a n ,  d r y ,  a n d  u n t r e a t e d  u n l e s s  o t h e r w i s e  

s p e c i f i e d .  

( b )  A t t a c h  t h e  p e l v i s  t o  t h e  s e a t i n g  s u r f a c e  b y  a b o l t  

C / 3 2 8 ,  m o d i f i e d  a s  s h o w n  i n  FIGURE 1 7 ,  a n d  t h e  u p p e r  

l e g s  a t  t h e  k n e e  a x i a l  r o t a t i o n  j o i n t s  by  t h e  

a t t a c h m e n t s  s h o w n  i n  FIGURE 1 7 .  T i g h t e n  t h e  

m o u n t i n g s  s o  t h a t  t h e  p e l v i s - l u m b a r  j o i n i n g  s u r f a c e  

i s  h o r i z o n t a l  a n d  a d j u s t  t h e  f e m u r  b a l l - f l a n g e  

s c r e w s  a t  e a c h  h i p  s o c k e t  j o i n t  t o  5 0  i n c h - p o u n d s  

o f  t o r q u e .  Remove  t h e  h e a d  a n d  t h e  n e c k  a n d  i n s t a l l  

a c y l i n d r i c a l  a l u m i n u m  a d a p t e r  2 "  i n  d i a m e t e r  a n d  

2.8" l o n g  i n  p l a c e  o f  t h e  n e c k .  

( c )  F l e x  t h e  c h e s t  o r  t h o r a x  f o r w a r d  50' a n d  t h e n  r e a r w a r d  

a s  n e c e s s a r y  t o  r e t u r n  t o  i t s  i n i t i a l  p o s i t i o n  i n  

a c c o r d a n c e  w i t h  FIGURE 1 7  u n s u p p o r t e d  b y  e x t e r n a l  

m e a n s .  

( d )  A p p l y  a f o r w a r d  p u l l  f o r c e  i n  t h e  m i d s a g i t t a l  p l a n e  

a t  t h e  t o p  o f  t h e  n e c k  a d a p t e r ,  s o  t h a t  a t  4 0 °  o f  

t h e  l u m b a r  s p i n e  f l e x i o n  t h e  a p p l i e d  f o r c e  i s  

p e r p e n d i c u l a r  t o  t h e  t h o r a c i c  s p i n e  b o x .  

A p p l y  t h e  f o r c e  a t  a n y  t o r s o  d e f l e c t i o n  r a t e  b e t w e e n  

0 . 5 '  a n d  1 , 5 O  p e r  s e c o n d  u p  t o  40' o f  f l e x i o n  b u t  

n c  f u r t h e r ,  C o n t i n u e  t o  a p p l y  f o r  10 s e c o n d s  t h e  

f o r c e  n e c e s s a r y  t o  m a i n t a i n  40O o f  f l e x i o n ,  a n d  r e c o r d  
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LUMBAR F L E X I O N  T E S T  S E T U P  

l.W RAOlUS 
I 

Rotary Potentiometer 

Pendulum Weight (Vertical Ref.) 

PULL FORCE IN THE MID-SAGITTAL 
P W E  PERPENDICULAR TO THE CHEST 
INSTRUMENT CAVITY REAR FACE. 

NECK AOAPTER 

C 323 PELVIC 8 0  

TO C 328 SCR. BOLTED 
THROUGH TABLE 

METAL TA 

2 1 . 6 "  ( T y p . )  

\ UPPER LEGS 
SECURED BY 
8 0  LT 
THROUGH TABLE 



4 1 

t h e  h i g h e s t  a p p l i e d  f o r c e  a t  t h a t  t i m e .  R e l e a s e  

a l l  f o r c e  a s  r a p i d l y  a s  p o s s i b l e  and measure t h e  r e t u r n  

a n g l e  3 m i n u t e s  a f t e r  t h e  r e l e a s e .  

( e l  When s u b j e c t e d  t o  c o n t i n u o u s l y  app l i ed  force,  t h e  

lumbar s p i n e  a s sembly  s h a l l  f l e x  b y  an amount t h a t  

p e r m i t s  t h e  r i g i d  t h o r a c i c  s p i n e  t o  r o t a t e  f rcm i t s  

i n i t i a l  p o s i t i o n  i n  a c c o r d a n c e  w i t h  F I G U R E  1 7  by 40' 

a t  a  f o r c e  l e v e l  of n o t  l e s s  t h a n  34 p o u n d s ' a h d  n o t  

more t h a n  47 pounds ,  and s t r a i g h t e n  upon removal  of 

t h e  f o r c e  t o  w i t h i n  5O of i t s  i n i t i a l  p o s i t i o n .  

The f l e x i o n  a n g l e  of t h e  uppe r  t o r s o  s h a l l  be mon i to red  

b y  a  r o t a r y  p o t e n t i o m e t e r  a t t a c h e d  t o  a  b r a c k e t  on 

t h e  t o p  of  t h e  neck a d a p t e r .  A s m a l l  pendulum arm 

a t t a c h e d  t o  t h i s  p o t e n t i o m e t e r  w i l l  p r o v i d e  a  c o n s t a n t  

v e r t i c a l  r e f e r e n c e .  The f o r c e  and a n g l e  t r a n s d u c e r  

s i g n a l s  w i l l  be a m p l i f i e d  and s i m u l t a n e o u s l y  r e c o r d e d  

on an X - Y  p l o t t e r .  Dur ing  a p p l i c a t i o n  of  t h e  f o r c e  

t h e  l o a d  c e l l  w i l l  be m a i n t a i n e d  p e r p e n d i c u l a r  t o  

t h e  neck  a d a p t e r *  a s  t h e  upper  t o r s o  i s  r o t a t e d .  

FIGU3E 18 shows a  t y p i c a l  g r a p h  of a  lumbar f l e x i o n  

t e s t .  

The d a t a  from t h e  lumbar f l e x i o n  p r e - t e s t  and p o s t -  

t e s t  c a l i b r a t i o n s  w i l l  be shown i n  TA2LE 4 .  

* t h r o u g h  novenen t  o f  p u l l e y  l o c a t i o n  
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TYPICAL M B A R  E X I O N  R M A N  

20 M 

APPLIED FORCE. Ib 



T A B L E  4 

SUMMARY O F  LUMEAR F L E X I O N  T E S T  DATA 

C H I L D  DUMMY I . D .  N O . :  

TECHNICIAN ( S )  : 

PROJECT DJGINEE2 ( S  ) : 

D A T E  O F  C A L I B R A T I O N  - - - - - - 
ROOM T E M P E R A T U R E  (66-78 '  F .  - - 
ROOM R E L A T I V E  H U M I D I T Y  ( 1 0 - 7 0 % )  

T E S T  MEASUREMENT:  
I 

F O R C E  @ 40' F L E X I O N  A N G L E ,  lbs. 

S P I N A L  COLUMN ANGLE @ 3 M I N .  
P O S T  T E S T ,  O 

- 

/ /8 

OF 

46 
I 

P R E - T E S T  

DATA 

/ / 8  

O F 

% 

P O S T - T E S T  

DATA 

P A R T  5 7 2  

R Z Q M T .  
a 

3 4 - 4 7  lbs. 

5 50 

1 



13.  PREPARATION OF CALIBRATION TEST REPORTS: 

F r o n t  C o v e r - - a  h e a v y  p a p e r - b a c k  c o v e r  o r  t r a n s p a r e n c y  

s h a l l  b e  p r o v i d e d  f o r  t h e  p r o t e c t i o n  o f  t h e  dummy 

c a l i b r a t i o n  t e s t  r e p o r t  w i t h  t h e  f o l l o w i n g  i n f o r m a t i o n  

p r e s e n t e d  on  t h e  f r o n t  c o v e r :  ( s e e  FIGURE 1 9 )  

a .  R e p o r t  N u m b e r - - a l l  c a l i b r a t i o n s  o f  c h i l d  d u m m i e s  

f r o m  o n e  p a r t i c u l a r  dummy m a n u f a c t u r e r  w i l l  b e  

c o n t a i n e d  i n  a s i n g l e  c a l i b r a t i o n  r e p o r t  w h i c h  w i l l  

h a v e  t h e  f o l l o w i n g  n u m b e r  s y s t e m :  

EXAMPLE : 572C-ADT-82-H0 1 

C O D I N G  : - 572C - R e g u l a t i o n  P a r t  5 7 2 - C h i l d  ( 3  Yr. O l d )  

A D T  - I n i t i a l s  o f  c o n t r a c t  l a b o r a t o r y  

8 2  - F i s c a l  y e a r  o f  c o n t r a c t  a w a r d  

H01 - I.D. n u m b e r  f o r  NHTSA c h i l d  dummy 

b .  T i t l e  a n d  S u b t i t l e - - d i s p l a y  t h e  t i t l e  p r o m i n e n t l y  

a n d  make i t  i n d i c a t e  c l e a r l y  a n d  b r i e f l y  t h e  s u b j e c t  

c o v e r a g e  o f  t h e  c a l i b r a t i o n  r e p o r t ,  S e t  s u b t i t l e  i n  

s m a l l  t y p e  o r  o t h e r w i s e  s u b o r d i n a t e  i t  t o  t h e  t i t l e ,  

T h e  r e p o r t  t i t l e  s h a l l  a p p e a r  a s  f c l l o w s :  

PART 5 7 2  THREE Y E A R  O L D  C H I L D  

TEST D U M M Y  PERFORMANCE C A L I B R A T I O N  
-- 

Humano id  S y s t e m s  

NHTSA H 0 1  

c .  P e r f o r m i n g  O r g a n i z a t i o n - - g i v e  c o n t r a c t  l a b o r a t o r y  

n a m e ,  s t r e e t  a n d  n u m b e r ,  c i t y ,  s t a t e ,  a n d  z i p  c o d e .  

d .  D a t e - - g i v e  t h e  m o n t h  a n d  y e a r  o f  r e p o r t  c o m p l e t i o n .  - 
e .  T y p e  o f  R e p o r t - - i n d i c a t e  "FINAL CALIBRATION REPORT" 



f .  S p o n s o r i n g  Agency- -g ive  d a t a  a s  f o l l o w s :  

U.S.  D E P A R T M E N T  OF T R A N S P O R T A T I O N  

N A T I O N A L  H I G H W A Y  TRAFFIC SAFETY ADMINISTRATION 

E n f o r c e m e n t  

O f f i c e  o f  V e h i c l e  S a f e t y  Ccrnpl iance 

4 0 0  S e v e n t h  S t r e e t ,  S.W. 

W a s h i n g t o n ,  D , C .  2 0 5 9 0  

F i r s t  Page A f t e r  F r o n t  Cover - -a  r e p c r t  a c c e p t a n c e  

s i g n a t u r e  b l o c k  f o r  t h e  CTM w i l l  be p r o v i d e d  a s  shown 

i n  FIGURE 2 0 .  

Second  Page A f t e r  F r o n t  C o v e r - - i n c l u d e  a  c o m p l e t e d  

T e c h n i c a l  R e p o r t  S t a n d a r d  T i t l e  Page a s  shown i n  

FIGURE 2 1 .  



FIGURE 19 

SAMPLE FRONT COVER 

a. Report Number: 

b. Ti t le :  - 
Subti t le:  - 

REPORT NO. 572C-ADT-82-H0 1 

PART 572 THREE YEAR OLD CHILD 

TEST DUMMY PERFORMANCE CALIBRATION 

Humanoid Systems 

NHTSA H01 

c, Performirg Organization: 

Automotive Dynamic Testirg, Inc. 

100 S. Airport Way 

Tempe, Arizona 850 10 

NOTE: The other dummy manufacturer and sample - 
I. D . number is as follows : 

Alderson Research Laboratories 

NHTSA A01 

d. Date: - December 1 98 1 

7 

e .  Type of Report: FINAL CALIBRATION REPORT 

f .  Sponsoring kency: 

Prepared For 

LI . S . DEPARTMENT OF TRWS?ORTATION 

NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION 

Enforcement 

Office of Vehicle Szfety Compliance 

400 Seventh Street ,  S,V. 

Washirgton, D .C. 20590 



FIGURE 20 

SATJLE FIRST PAGE 

Prepared for the United States Department of 

Transportation, National Highway Traffic Safety 

Administration, under Contract No. 

This document is disseminated under the 

sponsorship of the United States Department of 

Transportation in the interest  of information 

exchange. The United States Government assumes 

no l i ab i l i t y  for its contents or use thereof. 

Approved by 

Date 

REPORT ACCEPTED BY: 

- - 

:ontract Technical Manager 

Office of Vehicie Safety Compliance 

Date of Zeport Acceptance 



FIGURE 21 - 48 

SAMPLE SECOND PAGE Technic01 Report Documentation Po9, 

1. Rr-rc No. 2. Covernmrnt Accssa~on No. 3. R r c ~ p ~ r n t ' s  Cotolog No. 1 
572C-ADT-82-H0 1 

4, flllr md k b f l t l e  

Performance Calibration Report For Part  572 Three 

Year Old Child Test Dunrmy Number H01 Manufactured by 

National Highway Traff ic  Safety Administrat ion t o  Dec, 15, 1981 
Off ice  of Vehicle Safety Compliance 

5. Report Dolo 

December 198 1 
6.  P"'"rm'n~ 0r90n1aot10n 

Hungnoid Systems 
7. Auth*r/a) John Smith 

Proiect Mana e r  11 
Automotive Dynan;ic Testing, Inc . 
100 S. Airport Way 
Tempe, Arizona 85010 
Telephone NO. : 602-944-5252 

17. $ocrs*ting Agency N m r  ond Address 

U .S. Department of Transportation 

400 Seventh S t .  SW, ~ a s h i r g t o n ,  D.C. 20590 
IS. Supplomentory Notra 

8.  Pet~orrn~ng Orgon~xoi~on Report NO. 

ADT-93 10-00 1 

10. Work Unat No. (TRAIs) 

1 1 .  Contract or Grant NO. 

DOT-S-X-XXXXX 
13.  TYPO 01 Report end Pstiod Corered 

Final Calibration Report 

16. Abstract I 
Performance ca l ibra t ion  t e s t s  performed on a P a r t  572 Three Year Old Child Test I 
D m y  a t  the Automotive Dynamic Testing f a c i l i t y ,  with the following t e s t s  being I 
performed : I 

1. Head Impact Test 

2. Head-Neck Pendulum Test 

3. Chest Impact Test 

4. Lumbar Flexion Test 

The child t e s t  dummy manufactured by Humanoid Systems, NHTSA I . D .  No. E01, I 
appeared t o  meet a l l  of the performance ca l ibra t ion  requirements of 3egulation I 
Part 572, Subpart C, 

Unclassified I Unclassified I z  I 

Part 572, Subpart C--Three Year Old 
Child Dumnry 

FMVSS 2 13--Child Restraint Systems 

Copies of t h i s  report a re  available from: 
Technical Reference Division 
Natl. Hwy.  Traff ic  Safety Administratior. 
Room 5 108 (NAD-4 1 ) 
400 7th. S t .  SW, Washirgton, DC 20590 

19. kcwit* Classif. (of h i s  rrpoct) 1 10. kcut i t y  Claaaif. (of this ~ 0 ~ 0 )  I 21. NO. of p-08 1 22. Prior 
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