
GUIDELINES FOR THE SELECTION OF PLASTIC CARD
CHAPTER VI

T h e  m ajo rity  o f  card  fa ilu res occu r in th e  m id to  long term . T he fa ilu re  o f  p lastic  
card  due  to  b rittle  frac tu re  and c rack in g  resu ltin g  in short serv ice  life tim e is a com m on 
p rob lem . C o n seq u en tly , the  ta rg e t o f  th is  ch ap te r is to p ro v id e  the  g u id e lin e  o f  new  
p las tic  card  w hich  is b asis  for ev a lu a tin g  life tim e  for 10 years. It is hoped  tha t the 
fo llo w in g  in fo rm ation  w ill p ro v id e  the  p lastic  fa ilu re  m odes and som e u n d ers tan d in g  
in to  se lec tion  o f  p lastic  cards lifetim e.

6.1 Types of Failure

M ost o f  the  s tresses fo rced  on p lastics  cards in short se rv ice  life tim e  can be 
g ro u p ed  u n d er the  h ead in g s  o f  m echan ica l th e rm a l, chem ical and  en v iro n m en ta l failu re 
(V ish u  Shah et al, 2 006). T he c la ss ifica tio n  o f  failu re by m echan ism  show s that 
m ech an ica l fa ilu re  is the  p red o m in an t m ech an ism  a lthough  it is p resen ted  by one or 
m o re  o f  the  o th e r c la ss ifica tio n s . For the  se lec tio n  o f  p lastic  card , it is a p ractical 
n ecess ity  to  u n d erstan d  th e ir  fa ilu re  m odes and p roperties  to  red u ce  the  like lihood  o f  
p ro d u c t failure.

6.1.1 M ech an ica l Failu re
M echan ica l fa ilu re  a rises  from  th e  app lied  ex te rna l fo rces. In th is  w ork , 

th e  fo rce  has been ap p lied  in dyn am ic  b en d in g  and  U S postal step  for a sho rt period  o f  
tim e. W hen they  exceed  the  y ield  s treng th  o f  th e  m ateria l, it m igh t cau se  the  p ro d u c t to 
crack .

6 .1 .2  T h erm al F ailu re
T herm al fa ilu re  o ccu rs  from  e x p o s in g  p ro d u c ts  to  an ex trem ely  ho t or 

ex trem ely  cold en v iro n m en t (like  a  therm al sh o ck ). In th is  w ork , the  th e rm al has been 
ap p lied  in part o f  th e rm al s to rage  and th erm al shock . A t ab n o rm ally  h igh and low  
tem p era tu res  the p ro d u c t m ay  w arp . P lastic  ca rd s  tend  to  get b rittlen ess. E ven the  sm all 
am o u n t o f  load m ay cau se  the  card  to  crack.
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6.1 .3  C h em ica l F ailu re
C hem ical fa ilu re  o ccu rs  from  ex p o sin g  the  p ro d u c ts  to  ce rta in  ch em ica ls  

is q u ite  com m on . R esidual stress, h igh tem p era tu res , and ex terna l lo ad in g  tend to 
ag g rav a te  th e  p rob lem . In th is  w ork , the  C hem ical has been  app lied  in p art o f  sh o rt-lo n g  
term  o f  chem ical sto rage  and th e  salt spray  tests.

6 .1 .4  E n v iro n m en ta l F a ilu re
P lastic  cards ex p o sed  to  u ltrav io le t rays, h u m id ity , o zo n e , heat, and 

po llu tio n  are m ajo r en v iro n m en ta l facto rs tha t seriously  a ffec t p lastic  cards. T he effect 
can  be an y w h ere  from  a m ere  loss o f  co lo r, s lig h t c raz in g  and  crack in g , to  a co m p le te  
b reakdow n  o f  the  p o ly m er struc tu re .

6.2 Durability of Smart Card

T he d u rab ility  o f  sm art card is very  im portan t, fo r ex am p le , the  card  rep lacem en t 
co sts  at p o p u la tio n  scale  can rep resen t one  o f  the  la rgest costs  o f  th e  ID pro ject. 
E sp ec ia lly  i f  renew al and re -issu an ce  inv o lv es face-to -face  in terv iew s and  d a ta  c ross- 
re ferencing . T o  re -issu e  100 m illion  ID ca rd s  ev e ry  5 years, it is very  ex p en siv e  th an  a 
10-year renew al cycle . So carefu l ev a lu a tio n  o f  sm art card  d u rab ility  fac to rs  to  help 
en su re  a m in im um  g u aran teed  card  life can  have s ig n ifican t financia l b en e fits

F igure  6.1 sh o w s the  tem p era tu re  range  o f  card  p lo t w ith  se rv ice  life tim e. A s it 
can  seen th a t the  PV C  and P E T G  are used  fo r ca rd s w ith  a life ex p ec tan cy  o f  3-5 years. 
C o m m o n ly , th ey  hav e  short life tim e ex p ec tan cy  than  PC card  body  m ate ria ls , due to  a 
low er resis tance  to  heat, uv and b en d in g  stress. In case o f  PC , it has life tim e  ex p ec tan cy  
o f  10 years. PC has w idely  tem p era tu re  rang  w hich  has a m uch  h ig h e r re sis tan ce  to 
dam ag e  from  heat, f lex ing  and uv. T h ere fo re , the  su itab le  se lec tion  o f  card body  
m ateria l is used  to  he lp  th e  u se r/cu sto m er to  get th e  long life tim e  ex p ec tan cy  (resou rce : 
D a tacard  G roup  com pany).
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Figure 6.1 T h e  tem p era tu re  range  o f  each  p lastic  card  p lo t w ith  se rv ice  life tim e 
(resou rce : D atacard  G roup  co m pany)

6.3 Guidelines for the Selection of Plastic Card

T h e  p lastics  card  fa ilu re  is g en era lly  re la ted  to  m ateria l se lec tion . A sy stem atic  
ap p roach  to  m ateria l se lec tion  p rocess is necessary  in o rd e r to  se lec t the  best m ateria l for 
sm art card  ap p lica tio n . T h is  g u id e lin e  is designed  to  help  th e  u se r/cu s to m er in 
u n d e rs tan d in g  and acco u n tin g  for th ese  lim ita tions.

T ab le  6.1 show ed  th e  su itab le  d a ta  o f  m ateria l ex p ec ted  life tim e  fo r 10 y ears  (in 
norm al co n d itio n ) w hich  use th e  P C -S T D  for g u id e lin es  o f  p lastic  card . T h e  P C -S T D  
sho w ed  th e  best p roperties  in v isua l, therm al stab ility  and good  in func tiona l and 
m echan ica l p roperties . T h e  best w ay  to  use th is  g u id e lin e  is to  fine the m ate ria l w hich  
the  p ro p erties  c lo se ly  o r  b e tte r than P C -S T D .

P C -P E T  (PEC)
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Table 6.1 T h e  tech n ica l d a ta  o f  m ateria l expec ted  life tim e for 10 y ears  (in  norm al 
co n d itio n )

Properties Test methods 
(ASTM/ISO) Condition

Tensile properties
T en sile  streng th  (M P a) • " > 6 3 .3 7 D -822 - A t2 5 ° C .
M o d u lu s (M P a) >  1047.26 D -822 - U sin g  speed  at 50

m m /m in
Optical properties

G lo ss re ten tion  (% ) < 8 3 .6 5 - A t ang le  60°
C o lo r d iffe ren ce  (AE) . . <  4 .77 A S T M  D 65 - A t ang le  45°

Temperature
B rittlen ess tem p era tu re < -3 5 - S to rag e  in freezer

(๐๑ at -35°C
- S to rage  in oven
at 50°C

T em p era tu re  ran g e  (°C ) - 4 0 -  110
Functional checking

E ach te s tin g  step Pass M od ify  IS O /IE C  24 7 8 9 -1 *
A fte r fin ish  te s tin g Pass M o d ify  IS O /IE C  24 7 8 9 -1 *

Warpage (m m ) < 0 .8 0
Chemical resistance
(15 m in /each  so lu tio n )

Salt good
A cid good

IS O /IE C  10373-1
A lk a lin e good
Fuel B good

• A s referred in C h ap te r 4 and 5 (F ig  4.1 and  5.1)
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