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1 . 0 I N TRODUCTION 

I n  Au s t ra l i a s e a t  be l t  f i tm e n t  h a s  b e e n  mand a tory in ve h i c l e s  s i nce 

1 96 9  and we a r i ng h a s  been mand a to r y  s i n c e  1 9 7 1 . In s ome ve h i c l e s  the y 

h av e  f a l l e n  a pa r t  f rom the c o n s tan t  u s e  a nd expo sure . I t  i s  the r e fore 

r e a s o n a b l e  to a � s ume tha t s ome t i me be fore the compl e te i n - s e r vi c e  

f a i l ur e  o f  s u c h  be l ts , the r e  i s  a po i n t  a t  wh i c h  the y c a n  n o  longer 

pa s s  the m i n i m um  requ i r eme n ts of the Aus tra l i an Stand a rd a nd hence 

o f f e r  adequa te protec t i o n  in a c ra s h .  The Tra f f i c Au tho r i ty o f  N . s . w .  
occ a s i on a l l y  rece i ve s  re po r t s  o f  s e a t  be l ts b r e a k i ng i n  c r a s he s , 

a l though the r e  i s  no rou t i n e  me thod ö f  n o ti f y i ng the s e  i nc id e n ts . 

Whe r e  po s s i b l e  the broke n  compo n e n t s  are o b ta i ned and the Autho r i ty 

logs a form a l  repor t .  Repo rts have b e e n  made on f o u r t e e n  such 

i nc id e n t s  i n  the las t ten ye a r s . The se we r e  a s s oc i a ted wi th e l eve n 

f a ta l i ti e s . 

Prev i ou s  e x pe r i e nc e  has i nd i c a ted tha t  s uc h  f a i l ur e s  a r e  g en e ra l l y  

und e r e po r ted b e c a u s e  a )  there i s  n o  form a l  s ys tem f o r  r e po r t i ng b )  

i t  i s  not e v i d e n t  who the res po n s i b l e bod y i s  a nd c )  the Au s t ra l i a n  

popu l a tion i s  l e s s  i nc l i ned to s e ek l eg a l  red r e s s  o ve r  s uc h  ma tter s 
t ha n , sa y ,  u . s . A .  c i t i ze ns . 

I n  gene r a l  the Au s tra l i a n Stand a rd requ i res s e a t  b e l ts to r e s t r a i n  

the i r  occupant i n  a n  impac t up t o  a ro und 2 5g wh i c h  g e n e ra l l y equa te s 

to a 5 0  km / h  head an c o l l i s i o n . In s ome o f  the i m pa c ts i n  whi c h  s e a t  

b e l ts f a i led , t h e  d amage t o  t h e  ve h i c l e  appea red t o  i n d i ca te tha t the 

i m pac t wou l d  have been of a l e s s  s ev e r e  n a ture than tha t s pe c i f i ed i n  

the S ta nd a rd . Th i s  s uppo r t s  the idea tha t the pe r f o rman c e  o f  s e a t  

be l ts d e te r i o r a t e s  wi th a g e  a nd u s e  to s uc h  a n  e x t e n t  tha t the y d a  not 

o f fe r  adequa te pro tec tion to the occupant i n  a c ra s h . 

In 1 9 7 6  Chapm a n  & Cam e r on co nd uc ted te s t i ng on o ld s e a tbe l ts w i th the 
a im of looki ng for cor re l a t i o n  be twe e n  the v i s u a l  d e te r i o r a tion o f  a 

s e a tbe l t  a nd i ts pe r f ormanc e .  The s am p l e  cons i s ted o f  9 7  l a p  s a s h  
s ta t i c  sea tbe l ts wh i c h  had n ' t  been i nvo l ved i n  c r a s h e s  a nd ho mor e  

tha n f our ye a r s  o ld . I f  t h e  be lt h a d  vi s i b le s ig n s  o f  d amag e , then 

they wa i ved the four ye ar l i mi t .  Ove r a l l , 66 fa i l ed the Aus t ra l i a n  
Stand a rd E 3 5  s ta t i c  a s semb l y  tes t .  O f  the s e , 2 9  had a we b b i ng f a i l ure 

o n  a piece of hardwa r e , twe l ve had b uc k le tongue e ngageme n t  fa i l ur e , 
three had o th e r  ha rdwa re f a i l ur e , s i x f a i led by e xc e s s i ve s l i p  a t  

ad j us te r s , f i ve had s ti tc h i ng f a i l ures a nd e l e ve n  f a i l ed t h e  buckl e 
r e l e a s e  force te s t . 
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A sam p l e  o f  2 7  be l ts wa s ob tai ned f r om ve h i c l e s  wh i c h  h ad b e e n  

i nvo l ved i n  c r a s he s .  The age o f  t h e  be l ts wa s n o t  c o n tro l led . O f  

t h e  2 7  be l ts , two had f a i l u r e  o f  t h e  s ti tc h i ng o r  web b i ng adj ac e n t  t o  

the s t i tc h i ng , s i x  had buckle f a i l ur e s , o n e  f a i l ed a t  t h e  b uckl e 

ad j us te r  and four f a i led the buc k l e  re l e a s e  te s t  f o r c e . 

The y  tes ted va r i ou s  mod e l s  s e e k i ng c o r r e l a t i o n  o f  appe a ra n c e  t o  

pe r forma nc e . Th e y  f o u nd tha t " me a s u r e s  and r a t i ng s  o f  s e a tb e l ts we r e  

found whi c h  wer e  c a pa b l e  o f  pred i c t i ng t o  a l i m i ted ac c ur a c y ,  t h e 

s tr e ngth o f  a s e a tbe l t " . Howe v e r  o f  the v a r i ous mod e·l s t h e y  t r i ed f o r  

mec h a n i c s  o f  f a i l ur e , t h e y  f ound " the mod e l s  do no t ad equa t e l y  

repr e s e n t  r ea l i ty " . Th e y  d id no t pre s e n t  a n y  r e s u l t s  i n  terms o f  the 

com pa r a t i ve age s o f  the s e a tbe l ts . 

In 1 98 5  P i c k l e s  a nd A l d r idge c ond uc ted " a n  e xp e r i m e n t  to s u b s t a n t i a te 

the s ugge s ted l i f e expe c tancy o f  a be l t . . •  i s  s e ve n  yea r s " . The y  

found " a  n o t i c e a b le d ro p  i n  both a s s em b l y  s tr e ng t h  and web b i ng 

s trengths f r om tha t i n i t i a l l y expec ted . Howeve r ,  t hi s  s ti l l  l e a ve s  

the maj o r i t y  above the m i nimum requ i r ed b y  t h e  New Ze a l a nd S ta nd a rd 
NZS 5 4 0 1 : 1 9 7 6 " . In s ta t i c  te s t s  o f  the web bi ng ,  they fo und tha t 8 0 %  

o f  seven ye a r  o l d  web b i ng wou ld b e  e xpec ted t o  pa s t  t h e  r e qu i reme n t  

o f  1 8  k i l on e wton s .  S i xt y  three perc e n t  o f  the s even yea r  o ld s e a tbe l t  

a s semb l ie s  we r e  expec ted to p a s s  the New Ze a la nd s tandard a s semb l y  
tes t .  The i r  s am p le c o n s i s ted o f  1 3  d r i ve r s ' s ta ti c  l a p- s a s h  be l ts and 

four i n e r t i a  ree l d r i v e r s ' be l ts . I n  pha s e  2 o f  this s tud y the i r  

sample co n s i s ted o f  1 6  s ta ti c  lap s a s h  be l ts wh i c h  we r e  1 2  ye a r s  o l d , 

a nd 1 8  s ta ti c  l a p - s a s h  be l t  wh i c h  we r e  ten ye a r s  o l d , to g i v e  a t o t a l  

s am pl e  o f  3 4  be l t s . The re s u l t s we re not tha t c l ea r ,  b u t  t h e y  s ta ted 

tha t 8 3  % of a s s e m b l i e s  wou l d  have passed the r equi reme n ts of the New 

Zea l and Standard 5 40 1 : 1 9 8 2 .  

2 . 0  SAMPLE 

Th i s  pa pe r repo r ts o n  the r e s u l ts of a rec e n t  s e r i e s  of t e s t s  o n  aged 

u s ed seat be l ts cond uc ted by the Au tho r i ty in Ja nua r y  1 9 8 7 . 

Be l ts 

pe r i od 
take n 

we re 

f r om 

f rom 

tes ted f rom motor ve h i c l e s  m a n u f a c t ured over the t e n  ye a r  

1 9 7 0  t o  1 9 7 9 .  ( The nom i na l  age o f  the s e a t  be l ts wa s 

the veh i c l e s  comp l i a n c e  pl a te ) . A sample s i ze o f  t e n  

be l ts f rom e a c h  ye a r  wa s cho se n .  Bec a u s e  t h e  ma i n  a im o f  thi s  proj ec t 
wa s s i m p l y  to s e e  i f  the r e  wa s a prob l em , r a th e r  than qua n t i f y  i t , the 

be l ts we re obtai ned in a f a i r l y  a r b i t r a r y  manner wi thout p u r s u i ng a n y  
par t i c u l a r  make o f  veh i c l e . The be l ts we r e  ob tai n ed f r o m  motor 

ve h i c l e wr e c ke r s  loca ted i n  the S yd n e y  Me tropo l i tan Are a .  The 

veh i c l e s  we r e  i n s pe c ted to e n sure tha t t h e y  had not been i n vo l ved i n  
mod e ra te to s evere head o n  co l l i s i o n s . Tha t i s ,  a n  e f f or t wa s made t o  

e n s ure tha t the b e l ts had n o t  been heav i l y  l oaded i n  a head o n  c r a s h . 
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Whe n  c o l l e c ted the be l ts a ppe a r ed to repr e s e n t  a f a i r  c ro s s  s e c t i o n  o f  

s e a t  be l ts o f  t h a t  age . The y  d i s p l a yed a va r i e t y  o f  d eg r e e s  o f  f ad i ng 

d u e  to s u n l i g h t ,  f r a yi ng whe r e  the tongue i s  loca ted a nd s ta i n i ng . 
Mos t  o f  the b e l ts we r e  f i xed lap s a s h  be l t s , a l tho ugh there wer e  

e ig h teen f i x ed l a p  b e l t s  a n d  i n  t h e  l a t e r  ye a r s  there wa s a n  i nc re a s e  

i n  propo r t i on o f  i n e r t i a  r e e l  a u t oma t i c  lock i n g  re trac tor s . 

3 . 0  STATIC TEST METHOD 

The obj e c t i v e  o f  the te s ti ng wa s not j us t  t o  f i nd the we ake s t  l i nk i n  

each be l t ,  b u t  t o  de t e rm i ne t h e  s tr e n g th o f  t h e  web b i ng , th e 

s t i tc h i ng , the a n c h o rage s and the buc k l e- tongue e ngagem e n t .  
Eac h  s e a t  be l t  wa s marked out and c u t  i n to the nec e s s a ry s egme n ts f o r  

a t es t . A web b i ng l e n g t h  o f  a pprox i m a t e l y  4 0 0mm f rom t h e  s ti tc h i ng or 
ad j us te r  was n e c e s s a r y  to e n s ure tha t a spec imen could b e  he ld t i gh tl y  

i n  the g r i ps o f  the ten s i l e te s t i ng mach i n e . Fo r a te s t  o f  web b i ng 

on l y ,  a s pe c i m e n  l e ng t h  o f  a pproxima te l y  8 0 0mm wa s requi red t
.
o a l l ow 

both e nd s  to wr a p  a round the g r i ps . 

A l l  the s pe c i m e n s  we r e  t e s ted i n  a n  Ave r y  Un i v e r s a l Te s ti ng Mac h i ne 

a t  the l oad r a te spec i f i ed for web b i ng i n  the Aus t r a l i a n  S ta ndard . A  

record wa s made f rom each te s t  o f  l oad ve r s us e x t e n s i o n . Th i s  wa s 

c h e c ked by read i ng maxi mum load d i re c t l y  o f  f the mac h i ne sca l e  

a nd me a s ur i ng t h e  e x t e n s i o n  a t  t h e  compl e t i o n  o f  t h e  tes t be twe e n  the 

two moun t i ng j aws . The tes t i ng wa s c o nd uc ted i n  Jan u a r y  1 9 8 7 . 

3 . 1  The Web b i ng Te s t  

Where po s s i b le the s e c t i o n  o f  we b b i ng wh i c h  b y  i n s pe c t i o n  a ppea r ed to 

be the mos t  war n  or f aded wa s s e l e c ted for the web b i ng tes t .  I f  there 

wa s a n  a re a  of abnormal we a r  then a second appa r e n t l y  l e s s  
d e t e r i o ra ted s egme n t  wa s a lso tes ted . 

3 . 2  S t i tch i ng and Anchorage Te s t  

The a n c horage wi th o r i g i n a l  we b b i ng and s t i tc h i ng was t e s ted to 
f a i l ure of the s t i tch i ng . The ancho rage wa s then f i t ted wi th n e w  

we b b i ng a nd te s ted to f a i l ur e . 

3 . 3  Buck l e  and Tongue s  Engagem e n t  S tr e n g th Te s t  

The o r igi na l we b b i ng wa s removed f rom the buc k l e  and tongue and new 

web b i ng f i tted . The Buc k l e  and ton gue we r e  te s ted un t i l  t a i l ure o f  
t h e  buc k l e  tongue e ngagem e n t  mecha n i sm . 

4 . 0  DYNAMI C  TEST METHOD 

In an a ttem p t  to eva l ua te d yn am i c  pe r fo rma nc e , three c ompl e te s e a tb e l t  

a s s emb l i e s  we re tes ted o n  th e Au tho r i t y ' s s l ed i n  accord ance wi th the 
Au s t ra l i a n S t a nd a rd AS 2 5 9 6  for the d ynam i c  te s t i ng of s e a t  be l ts . A 

pu l s e  of 2 4g wa s used on a rebo und s t yle s l ed us i ng a TNO 1 0  ad ul t 
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d umm y . The be l t  load s we r e  m e a s u r ed by moun t i ng four load tran s d uc e r s  

on the we bb i ng a s  d e s c r i bed i n  the c a l i b r a t i o n  p a r t  o f  t h e  Aus tral i a n  

Stand a rd . Th i s  spe c i f i e s  transd uc e r s  a t  the top a nd b o t tom o f  the 

sash and a t  each e nd o f  the l a p  webb i ng .  I f  there wa s a web b i ng o r  
s ti tc h i ng f a i lure i n  the f i r s t  d yn am i c  te s t ,  i t  wa s repl aced wi th n e w  

we b b i ng a nd te s ted a sec ond t i me t o  f i nd the n e x t  we a ke s t  l i nk i n  t h e  

hard wa r e . In e a c h  o f  t h e  f i r s t  te s ts t h e  b e l t  b roke a t  t h e  s ti tc h i ng 

on the top par t  o f  the s a s h  s tr a p .  It i s  recog n i sed tha t the f i rs t 
t e s t ma y have a f f e c ted the outcome o f  the s e c o nd tes t .  

5 . 0  RES ULTS 

1 Tes t  

1 1 
1 1 
1 2 1 
1 3 
1 
1 1 4 1 5 1 
1 1 

Fig ur e  5 . 1  s hows the r e s u l ts o f  the d yn am i c  t e s t s . 

Figures 5 . 2  to 5 . 5  s h ow g r a ph i c a l  a na l ys i s  o f  the s t a t i c  te s t s . 

No . I Be lt Age 

1 
1 l 1 970 1 l 1 97 5 
1 / s ame b e l t  l wi th new 

l web b i ng 1 l 1 977 
1 same b e l  t l wi th new l we b b i ng 

Br eaki ng Load / 

1 / 6 . 90 KN 

1 l i . 1 9  KN 

1 1 < 1 0  KN 

1 1 1 1 6 . 4 3  KN 1 > 1 0  KN 1 1 
1 

1 
De s c r i pt i o n  o f  Break 

Sti tc h i ng b roke at top o f  s a s h . 

S i ng l e  row o f  s ti tc h i ng b r oke a t  top 

o f  s a s h . 

The buckle moun t i ng c o n s i s ted o f  

web b i ng , th i s  b roke o n  a s i ng le row 

o f  s t i tc h i ng a t ta c h i n g  the buckl e .  

Sti tc h i ng br oke a t  top o f  s as h .  

Th e b u c k l e  m oun t i ng c o n s i s ted o f  / 
web b i ng .  Thi s broke a t  the s ti tc h i ng / 
a ttac h i ng the buck l e . / 1 

Figure 5 . 1  Dyn am i c  Te s t  Re s u l ts . 
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Fig . 5 . 2  Average Breaking S trength 
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F i g . 5 . 3  Average Stitching S trength 
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Fig . 5 . 4  
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1 5  

kN 

1 0  

5 

0 

1 9 7 0  1 9 7 1  

Fig . 5 . 5  
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kN 
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Average Webbing Strength 

----·--------

Typical load experienced in 
webbing at upper sash anchorage . 
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Year 

Average Buckle Strength 

Typical load experi enced in 

buckle mountings . 

1 9 72 1 9 73 1 9 7 4  1 9 75 1 9 7 6  1 9 7 7  1 9 78 1 9 7 9  

Year 
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6 . 0  D I S C U S S ION 

The Aus tr a l i a n  S t a nd a rd for s e a t  b e l t  web b i ng requ i r e s  i t  to wi ths tand 

a s ta ti c  load of 2 2  k i l o Ne wtons in the d ynamic te s t  to the Aus tral i a n  

S tand a rd . Typi c a l  d ynam i c  loads e xp e r i e nc ed by the web b i ng a r e  o f  the 

orde r of e ig h t  and a h a l f  k i l o Ne wtons i n  the top of the s a s h  and s e ve n 

k i l o Ne wt o n s  a t  the ends o f  the l ap . The l oad s a t  t h e  b uc k l e - tongue 

e ngageme n t  or at t h i s  s ta lk or web b i ng l i nk i s  hence d e d uc ed to be of 

the ord e r  of e l even k i l oNewto n s . The a b i l i ty of we b b i ng and 

a s soc i a ted hardware to wi ths tand the s e  loads is used as a genera l 
i nd i c a to r  about wh i c h  pa r t s  o f  the s ys tem mig h t  c o n t i n ue to p a s s  the 

Aus tra l i an S tand a rd . 

Probab l y  the mos t u s e f ul too l s  to ana l ys e  the r e s u l t s  a re g raphs d r awn 

o f  age b y  b r e a k i ng s tr e ng t h . In Figure 5 . 1 i t  can be s e e n  tha t i n  

gene r a l  there i s  a dec l i ne i n  the ave rage s tr e n g t h  o f  s e a t  b e l ts a s  

they g e t  o ld e r .  Th i s  d ownward trend i s  pre s e n t  i n  a l l  c om po ne n t s  

wh i c h  make u p  a s e a t  b e l t  a nd i s  s hown b y  t h e  s l ope o f  t h e  i nd i vidua l 

compo n e n t  g r a ph s . De v i a t i o n s  f r om the g e n e r a l  t r e nd are probab l y  

expl a i ned b y  the a r b i t r a r y  s am p l i ng me thod o f  c o l le c t i o n  o f  the s e a t  
b e l ts , a n d  the i r  va r y i ng u s age s and e x pos ure s .  

� . 1  We b b i ng s tr e n g th 

6 . 2  

The ave rage m i n im um we b b i ng s t re ng t h  wa s found to d e c r e a s e  a t  a f a i r l y  

cons tan t ra te o ve r  the t e n  ye ar pe r i od and v a r i e d  f r om approx ima te l y  

1 5  k N  t o  2 2  k N  for the range o f  s am p l e s  tes ted . Co n s i d e r i ng the sma l l  
s ample s i ze , ve ry f e w  va r i a ti o n s  we re ob ta i ned awa y  f rom the gen e r a l  

t re nd . The we b b i ng d o e s  d eg r a d e  t h e  o ld e r  i t  g e ts . Th i s  m a y  b e  d u e  to 
s u n l i gh t ,  s ta i n i ng , f r a ying due to g e n e r a l  we a r  a nd tear or a 

c om b i n a t i o n  o f  a l l  three . Th e we b b i ng appe a r ed to be genera l l y  

adequa te even when 1 7  yea r s  o l d . The we bb i ng c h a nged f r om n ylon to 
po l ye s te r  f rom 1 9 6 9  to 1 97 1 , but the e f f e c t  of th i s  c h a nge ( i f a n y )  

should b e  mos t l y  prior t o  t h i s s t ud y ' s  s ampl e . No a ttempt wa s made t o  

i d en t i f y  t h e  web b i ng ma te r i a l s  i n  t h e  sample b e l ts . 

Buc k l e  s tr e ng th 

The ave r age m i n i m um buc k l e  s tr e ng t h  o f  the s e a t  be l ts t e s ted v a r i ed 

f r om a pproxima te l y  1 0  kN t o  6 0  kN a t  a cons tan t r a te accord i ng to the 

s e a t  be l ts age . 

The re we r e , howe v e r , many 

year p e r i od , thus maki ng 
s tr e n g t h  o f  s pe c i f i c  buc k l e s  

t h e  t e s t i ng , i t  h a s  been 
i n f e r i o r  in s treng t h . Th i s  

compone n t s  wh i c h  make u p  the 

d i f f e r e n t  buc k l e  d e s i g n s  u s ed i n  the ten 
i t  d i t f i c u l t  to d e te rm i ne whe ther the 

d im i n i s he s  wi th age . From the re s u l ts o f  

d e te rm i ned tha t the o l d e r  buc k l e s  a r e  

ma y be due to we a r i ng o f  t h e  m e ta l  

b uck l e , the poor d e s ig n  o f  the buckl e ,  o r  

t h e  g e n e r a l  d e te r i o r a t i o n  o f  t h e  c ompone n t r y . 

1 29 



6 . 3  S t i tchi ng s trength 

Th e ave r age m i n im um s ti tc h i ng s tr e ng th wa s a lm e s t  con s ta n t  f rom 1 9 7 0  

t o  1 9 7 6  and rose s ha r p l y  f r om 1 9 7 6  t o  1 9 7 9 .  Thi s  m i g h t  h a ve s ugge s ted 

tha t the s trength of s t i tchi ng d e te r i o r a te s  r a pi d l y  a f te r  about 8 to 

1 0  ye ar s ,  because f r om 1 9 7 6  to 1 9 7 9  the s tr e ngth cha nged f rom 
a pproxima te l y  9 kN to 1 8  k N .  I n  1 9 7 3  the m a te r i a l  u s ed i n  the s ti tch -

i ng wa s c h a nged f r om n ylon to 

thread . Th i s  m a y  be a f ac to r  i n  

s tr ength . No a ttempt wa s made 
m a te r i a l  in each tes t .  

6 . 4 Oynami c  Te s t  Re s u l ts 

a s tre nge r m o r e  d ur a b l e  po l ye s te r  

e xp l ai n i ng t h i s c ha n g e  i n  s t i tc h i ng 
to i�e n t i f y  the s p ec i f i c  thr e ad 

Al though o n l y  f i v e  d yn am i c  tes ts we r e  conduc ted o n  three s e atbe l t  

a s s em b l i e s , some c ommen t s  c a n  b e  mad e . 

In the three prima r y  te s t s  o n  the s e a tb e l t  a s s em b l i e s , the mode o f  

s e pa ra t i o n  was a lways s t i tc h i ng b r e ak i ng a t  the top a n c h o r age o n  the 

s a s h . The loads a t  s ep a r a t i o n  o f  6 . 9 0 ,  1 . 1 9  a nd 6 . 43 kN we r e  a l l  

n o ti c e ab l y  b e l ow the a ve r age s t i tc h i ng s tr e ng t h  o f  1 0  k N  f o r  1 9 7 0  t o  

1 9 8 5 , a s  o b s e r ved i n  the s ta ti c  tes ts . 

As a pos s ib l e  l e s s o n  for f u ture d e s ig n ,  i t  h a s  b e e n  s u pe rced ed by two 

c ha n ge s , f i r s t l y  the change o f  s t i tc h i ng thr ead and s econd l y  the 

c ha nge to r e trac tor b e l t s , whi c h  h a ve no s t i tched j o i n t  at tha t poi n t . 

Howe v e r  the l e s s o n  m a y  be , tha t a l l  b e l ts p r i o r  to that a r e  sus pec t .  

In the two b e l ts wh i c h  could be tes ted a second time , bo th f a i l ed i n  
the s t i tc h i ng a ttac h i ng the buc k l e  s trap . The l oads m e a s u red i n  b o th 

e x c e ed ed the s c a l e  o f  the record i ng equi pme n t  a t  1 0  k N .  In mos t  
mod e rn b e l ts the buc k l e  to v e h i c l e  l i nk , i s  a r ig i d  hous i ng o r  semi 

r i gid s t a l k . 

7 . 0  CONCLUS I ON 

The tes t s  i nd ic a ted tha t  there wa s a g e n e r a l  d e c l i n e  i n  the s tr eng th 

of all c om pone n t s  of the s e a t  b e l t  s y s t em . a s they b e c om e  olde r .  Thi s  

d e te r iora tion appe a r ed to b e  m o s t  n o t i c e a b l e  f rom e i g h t  to twe lv e  

yea r s  old . 

At the outse t th i s  s tud y o n l y  aimed to f i nd o u t  i f  there was a n y  

d e t e r iora tion o f  s e a t  b e l t s  wi th age and t o  g i ve a g e n e r a l  id e a  o f  

whe n  th i s  d e te r i or a t i o n  occured . I f  the r e  wa s evi d e nc e  o f  
d e te r iora tion i t  wa s c o n s idered th i s  would s u ppor t  the c a s e  f o r  
b e a r i n g  t h e  c o s ts o f  a m o r e  e l abora te s tud y wi t h  a s tr i c te r  

sampl i ng tec hnique . Ar ra ngeme n t s  are now i n  hand t o  c o n d uc t  s uc h  a 

s tud y . 
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8 . 0  FUTURE WORK 

Th e a im o f  

s e a t  be l t  
s e a tb e l ts 

the new tes t p r og ram i s  to d e te rm i n e  the d eg r a d a t i o n  i n  

s t r e ngth over time , wi th a v i ew to qua n t i f yi ng whe n  the 

degrade to the e x te n t  tha t t h e i r  s trength is i n ad equa te to 

provide an a c c e ptable l eve l of o c cu pa n t  pro te c ti on a nd to see i f  

a prac t i c a l  c r i te r i o n  c a n  be i d e n t i f i ed a s  to when s e a tb e l ts requ i r e  

re plac emen t .  

I t  i s  p l a n n ed to exam i ne s i x  ye a r s  o f  b e l ts c ov e r i ng the m o s t  c r i ti c a l  

age ra nge . I f  the d e teri ora t i on i n  s t i tchi ng s t r e ngth i s  f ul l y 

a tt r i bu ted to t h e  change f rom c o tton to p o l ye s te r  th read i n  1 9 7 5 ,  then 

the i d e n t i f i ca ti o n  o f  thi s mos t c r i t i c a l  age r a ng e  b e c omes more 

d i f f i cul t .  I t  might be d e c i d ed to r e ta i n  the s am e  range of years 

t e s ted , wh i ls t  s ampl i ng f r om eac h s econd yea r . To red uc e  the 

va r i ab i l i ty wi th i n  the sample s e l e c ted , i t  i s  pl anned to s e le c t two 

p a t i c u l a r  b r and l i ne s  and· s t yl e s  or s e a tb e l ts . One wi l l  b e  a n  

Au s t r a l i a n  made b e l t  and the o th e r  impor ted . A tota l o f  9 6  b e l ts wi l l  
b e  te s ted , wi th 1 6  f r om eac h ye a r .  In the i n te r e s t s  o f  con s i s te n c y  

a nd avai l ab i l i ty i t  i s  proposed t o  s e l e c t  v eh i c le s  whi c h  have b e e n  a nd 

conti nue to be r egi s te r ed i n  the S yd n e y  r eg i o n . Fur ther s tr a t i f i c­

a ti o n  o f  the s am p l e  wi l l  b e  a t tem pted u s i ng the f o l lowi ng param e ter s : -

ave r age a nnua l  di s tance t r a ve l l ed ( pe r ha p s  1 0 , 0 0 0  km p e r  a n n um 

as a m i n im um ) 

one own e r  ve h i c l e s  ( to try to o b t a i n  accur a r y  i n  the v e h i c l e s  

h i s to r y ) 

whe th e r  or n o t  the vehi c l e  has b e e n  g a r aged regul a r l y  

type o f  u s e  o f  the veh i c l e , tha t i s ,  d a i l y  c ommuti ng o r  weekend 
u s e  o n l y . 

Th i s  wou l d  be d e termi ned by mean s o f  a que s t i o nn a i re to v eh i c l e  

owne r s . The r e g i s tration records o f  t h e  N . s . w .  De pa r tme n t  o f  Motor 

Tr a n s p o r t  wi l l  b e  used to i d enti f y  the v e h i c l e s  f rom whi c h  the s am p l e  

wi l l  b e  d r awn . The r egi s tr a t i on rec ords wi l l  a l l ow id e n ti f i ca ti o n  o n  

t h e  f o l l owi ng cr i te r i a , make , t a r e  m a s s , ye a r  o f  f i r s t  r egi s tr a t i o n , 

body type , o wn e r s h i p  h i s to r y . 

Own e r s  o f  the r equi red vehi c l e s  wi l l  be o f f e r ed new be l ts i n  exchang e  

f o r  the i r  o ld b e l t s . 

The s e a tb e l ts wi l l  aga i n  be t e s ted i n  s egme n ts to a l low eva lua t i o n  o f  

webb i ng , s t i tc h i ng , buckle a s s emb l y , a n c ho r ag e s  and r e trac tor s .  An 

a ttem p t  wi l l  be made to r e p l a c e  the s ta t i c  te s t  wi th a d yn am i c  one . 

Load i ng wi l l  be a pp l i ed to the i n d i v idual compon e n ts a t  the load r a te 

typi c a l l y  recorded i n  f u l l  d yn am i c  tes t i ng o f  s e a tb e l t  a s semb l i e s . The 
c om po ne n ts wi l l  be loaded to f a i l ur e  a nd the load r a t e s  and load a t  

f a i l u r e  wi l l  b e  measured b y  f o r c e  tra nsduc e r s . I f  th i s  d yn am i c  t e s t  

me thod i s  too d i f f i c u l t  t o  a c h i e ve t h e  program wi l l  r eve r t  t o  s ta ti c  
te s t i ng . 

1 3 1 



9 . 0  REFERENCES 

1 .  S tand ards As s oc i a ti o n  Aus t r a l i a , Te s ti n g  Se a t  Be l ts AS 2 5 9 7  

( 1 9 8 3 ) , Seat Be l t  Webbi ng A S  1 7 5 3  ( 1 9 8 3 ) . 

2 .  Pi ck l e s , R .  & Ald r idge A . E . , ve h i c l e  Se a t  Be l t  Deg r ad a ti o n , 

Auckl and Indus tria l Deve l opme n t  Di vi s i o n ,  

I S S N  0 1 1 1 - 1 5 6 6 . No . G 1 4 6 .  

3 .  Chapman ,  c . c .  & Cam e r o n , M . A . , the Ef f e c t  o f  Usage o n  Se a t  Be l t  

s tr e ngth ( 1 9 7 6 ) , p ub l i shed i n  the proc e e d i ngs o f  Sea t  Be l t  

Sem i na r  conduc ted b y  the Commonwe a l th De par tm e n t  o f  Tra n s po r t .  

1 32 




