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7.1 Conclusions

T he p lastic  card  co n ta in in g  a ch ip  is ca lled  sm art card  w h ich  en h an ced  secu rity  
in v a rio u s  ap p lica tio n s. In th is  w ork , th e re  w ere  5 type o f  p lastic  card , co m p o sed  o f  3 
com m erc ia l p la s tic  cards (P C -S T D , P V C , and  P E T G ) and  2 ty p es o f  n o b le  m u ltilay e r 
p lastic  ca rd s (P C -T eslin  and  P C -D D I) o b ta in ed  from  S m artc  te ch n o lo g y  com pany , 
T ha iland . T he fin ished  card  sam ples w ere  then  u n dergone  several s tandard  te s tin g  and 
q u a lita tiv e  ch eck in g  to  con firm  th e ir  ac tua l se rv ice  life tim e and d u rab ility . T h e  m ain  
p ro b lem s o f  th e  co m m o d ity  and  en g in ee rin g  p lastic  are the  p h o to d eg rad a tio n , therm al 
d eg rad a tio n  o r chem ical d eg rad a tio n  w h ich  invo lve  the  d u ra tio n  o r se rv ice  life tim e o f  
p la s tic  card. T h e  co n d itio n s  and acce lera ted  ag ing  w ere  ap p lied  to  test th e  p lastic  cards 
fo llow ed  IS O /IE C  24789-1 and  10373-1 standard .

T he  resu lts  show ed  th a t the  life tim e p red ic tion  w as d iv ided  in 2 types. F irst, the  
p la s tic  card w as guaran teed  by  v isual in sp ec tio n s w hich  show n  in F igure  7.1 (crack  and 
fractu re). In te rm  o f  co m m erc ia l p lastic  ca rd s, T he PE T G  su rface  g en era ted  the  vo ids 
and crack in g  on the  card  su rface  after pass the  first cycle  testin g , h o w ev er, th e ir  su rface  
fa ilu re  w as w o rs t w ith  in c reasin g  the  cy c le  te s tin g . T he c rack in g  and  sm all w h ite  spo ts 
o f  P V C  w ere  p resen ted  a fte r p ass the seco n d  cy c le  te s tin g  in the  sev e re  co n d itio n . T he 
last one  o f  co m m erc ia l p la s tic  is P C -S T D  w h ich  on ly  sho w ed  som e sc ra tch  on  su rface  
due  to  the PC  is h ig h er s tab ility  at th e  sam e o p era tin g  tem p era tu re . T h u s, P C -S T D  is 
su itab le  for sm art card  than  o th e r ty p es o f  p lastic  cards a fte r  ch a rac te rize  by appearance . 
In te rm  o f  new  m u ltilay er p lastic  m ateria l, P C -T eslin  m icro g rap h s sh o w ed  th e  c rack in g  
on th e  su rface  w h ile  P C -D D I show ed  th e  sam e to p o lo g y  as P C -S T D .
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normal condition severe condition
Condition

■  PVC 
n P f ’-STT) 
BPC-Tcslin 
SPC-[)D I

F ig u re  7.1 T h e  life tim e p red ic tion  o f  each  p lastic  card  a fte r g u a ran tee  by  v isua l 
inspections.

S econd , th e  serv ice  life tim e p red ic tio n  is based  on fu n c tio n a lity  (d a ta  sto rag e  
w as m easu red  by R F ID ). T he resu lts  show ed  th a t th e  o b se rv a tio n  o f  fu n c tio n a lity  
ch eck in g  o f  th e ir  p lastic  cards show  in sig n ifican t ch an g in g  in fu n c tio n a lity  ch eck in g  
(m ax. d istance). T he m ax im um  d istan ce  can  be read even  the  c rack  w ere  p resen ted  
un less  the  p lastic  card w as com ple te ly  b roken .

Condition

m PVC 
□ PC-STD 
ฒ PC-Teslin 
H PC -D D I

F igu re 7.2 T he life tim e p red ic tion  o f  each  p lastic  card  a fte r  g u a ran tee  by  functionality .
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A s a resu lt, the  d u rab ility  an d /o r serv ice  life -tim e o f  p lastic  ca rd s can be affec ted  
by m any d iffe ren t env ironm en ta l facto rs, for exam ple , u ltrav io le t rays, hu m id ity , ozone, 
heat, and po llu tion . T he com m o n ly  found deg radation  effec ts  a re  the  ch an g in g  o f  co lor, 
loss o f  g loss re ten tion , reduction  o f  m echan ical p roperties , the  s ligh t c raz in g , the 
c rack in g  and fina lly  the co m p le te ly  b reak d o w n  o f  the  p o ly m er cards. T h ere fo re , 
en g in ee rin g  p lastic  show s g rea te r expecta tion  o f  serv ice  life tim e. H o w ev er, new  
fab rica ted  m a te ria ls  such as P C -D D I life tim es w ere  genera ted  from  p o o r p rocess 
b u ild in g  (T C  bond  poor). W hile  P C -T eslin , the  sh o rte r life tim e w as cau sed  from  the 
crack in g  on su rface .

7.2 R e c o m m e n d a tio n s

F or the fu tu re  w ork, the  o th er m ethod  such  as w e ig h t and  th ick n ess  o f  p lastic  
card shou ld  be fu rth e r investigated . In add ition , th e  ch arac terize  o f  p lastic  card  shou ld  be 
d e te rm in ed  by using  o th er tech n iq u es such as A F M  in o rd e r to  ob serv e  th e  m o rp h o lo g y  
on p lastic  card . M oreover, the  d iffe ren t ty p e  o f  p lastic  card shou ld  be d e te rm in ed  in the  
fu ture  w ork .
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