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INTERNATIONAL ELECTROTECHNICAL COMMISSION  
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ENVIRONMENTAL TESTING  – 

 
Part  2-58:  Tests  – 

Test Td:  Test  methods for sol derabi l i ty,  resistance 
to  d i ssol uti on  of metal l i zati on  an d  to  solderi n g  heat  

of surface moun tin g  devices (SMD)  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  quest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  comm i ttee  has  representat i on  from  al l  
i n terested  I EC  Nati onal  Comm ittees.  

3)  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  use  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensure  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Comm i ttees  undertake  to  apply I EC Publ i cati ons  
transparentl y  to  the  maximum  extent  poss ible  i n  the i r  nat i onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cat i on  shal l  be  c l earl y i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependent  cert i f i cat i on  bod ies  provi de  con form i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC marks  of  con form i ty.  I EC i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  of  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servants  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or  
other damage  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or  for  costs  ( i ncl ud i ng  l egal  fees )  and  
expenses  ari s i ng  ou t  of  the  publ i cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cat i ons .  

8)  Atten t i on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cati on  of  th i s  publ i cati on .  

9)  Atten t i on  i s  d rawn  to  the  poss ibi l i ty  that  some of  the  e l ements  of  th i s  I EC  Publ i cat i on  may be  the  subject  of  
paten t  ri g h ts .  I EC shal l  not  be  held  responsibl e  for  i den t i fyi ng  any or a l l  such  patent  ri gh ts .  

DI SCLAIM ER 
Th i s  Con sol i d ated  versi on  i s  n ot  an  offi ci al  I EC Stan d ard  an d  h as  been  prepared  for  
u ser con ven i en ce.  On l y th e cu rren t  versi on s of  th e stan d ard  an d  i ts  am en d m en t(s)  
are  to  be  con si d ered  th e offi ci al  d ocu m en ts.  

Th i s  Con sol i d ated  versi on  of  I EC 60068-2-58  bears  th e ed i ti on  n u m ber 4. 1 .  I t  con si sts  of  
th e  fou rth  ed i ti on  (201 5-03)  [d ocu m en ts  91 /1 222/FDI S an d  91 /1 250/RVD]  an d  i ts  
am en d m en t  1  (201 7-07)  [d ocu m en ts  91 /1 445/FDI S  an d  91 /1 451 /RVD] .  Th e  tech n i cal  
con ten t  i s  i d en ti cal  to  th e  base ed i ti on  an d  i ts  am en d m en t.  
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In  th i s  Red l i n e  versi on ,  a  vert i cal  l i n e  i n  th e m arg i n  sh ows wh ere  th e  tech n i cal  con ten t  
i s  m od i fi ed  by am en d m en t  1 .  Ad d i t i on s are i n  g reen  text,  d el et i on s are  i n  stri keth rou g h  
red  text.  A separate  Fi n al  versi on  wi th  al l  ch an g es accepted  i s  avai l abl e i n  th i s  
pu bl i cati on .  

I n ternati onal  Standard  I EC  60068-2-58  has  been  prepared  by I EC techn ical  comm i ttee  91 :  
E lectron ics  assembly technology.  

Th is  fou rth  ed i ti on  consti tu tes  a  techn ical  revis i on .  

Th is  ed i ti on  i ncludes  the  fo l l owing  s i gn i f i can t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :  

– the  add i t ion  of  Sn-Bi  l ow temperature  so lder  al l oy;  

– the  add i ti on  of  several  reflow test  cond i t i ons  i n  Table  7  – Res istance  to  so lderi ng  heat  – 
Test  cond i t i ons  and  severi ty,  ref low method ;  

– i n troducti on  of  reflow test  method  for  Test  Td 3 :  Dewetting  and  res is tance  to  d issolu tion  of  
metal l i zat i on ;  

– implementati on  of  gu i dance  for  the  choice  of  a  test  severi ty i n  C lause  B. 3.  

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part  2 .  

A l i s t  of  al l  parts  i n  the  IEC  60068,  publ i shed  under  the  general  t i t l e  Environmental testing,  

can  be  found  on  the  I EC webs i te.  

The  comm i ttee  has  decided  that  the  con ten ts  of  the  base  publ icati on  and  i ts  amendment  wi l l  
remain  unchanged  un ti l  the  s tabi l i ty date  i nd icated  on  the  I EC  web s i te  under 
"h ttp: //webstore. iec. ch "  i n  the  data re lated  to  the  speci fi c  publ ication .  At  th is  date,  the  
publ ication  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or  

•  amended.  

 

I M PORTANT – Th e 'col ou r i n si d e'  l og o  on  th e  cover pag e of  th i s  pu bl i cati on  i n d i cates 
th at  i t  con tai n s  col ou rs  wh i ch  are  con si dered  to  be  u sefu l  for  th e  correct  
u n d erstan d i n g  of  i ts  con ten ts.  U sers  sh ou l d  th erefore pri n t  th i s  d ocu m en t  u si n g  a  
col ou r pri n ter.  
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ENVIRONMENTAL TESTING  – 
 

Part  2-58:  Tests  – 
Test Td:  Test  methods for sol derabi l i ty,  resistance 

to  d i ssol uti on  of metal l i zati on  an d  to  solderi n g  heat  
of surface moun tin g  devices (SMD)  

 
 
 

1  Scope 

This  part  of  I EC  60068  ou tl i nes  test  Td,  appl icable  to  surface  mounting  devices  (SMD) .  

Th is  standard  document  provides  procedures  for  determ in ing  the  solderabi l i ty,  res istance  to  
d issolu ti on  of  metal l i zati on  and  res istance  to  soldering  heat  of  devices  i n  appl ications  us ing  
so lder al l oys,  wh ich  are  eu tectic  or  near  eu tectic  t i n  l ead  (Pb) ,  or  l ead -free  al l oys .  

The  procedures  use  e i ther  a  so lder bath  or  reflow method  and  are  appl icable  on l y to  
specimens  or  products  des igned  to  wi thstand  short  term  immersion  i n  mol ten  so lder  or  l im i ted  
exposure  to  ref low systems.  

The  so lder  bath  method  i s  appl icable  to  SMDs des igned  for  f l ow so ldering  and  SMDs  
des igned  for refl ow so ldering  when  the  so lder  bath  (d ipping )  method  i s  appropriate.  

The  ref low method  i s  appl icable  to  the  SMD  des igned  for  ref low soldering ,  to  determ ine  the  
su i tabi l i ty of  SMDs  for  refl ow soldering  and  when  the  solder  bath  (d ipping )  method  i s  not  
appropriate.  

The  obj ecti ve  of  th is  s tandard  i s  to  ensure  so lderabi l i ty of component lead or termination.  I n  
add i t i on ,  test  methods  are  provided  to  ensu re  that  the  component  body can  resist  against  the  
heat  l oad  to  wh ich  i t  i s  exposed  during  so lderi ng .  

Th is  s tandard  covers  tests  Td 1 ,  Td2  and  Td3  as  l i sted  below:  

Nu m ber of  Td  Test  M eth od  

Td
1
 Sol derabi l i ty  of  term inati ons  

Method  1 :  Solder bath  

Method  2:  Refl ow  

Td
2
 Res i stance  to  sol deri ng  heat  

Method  1 :  Solder bath  

Method  2:  Refl ow 

Td
3
 Dewetti ng  and  res i stance  to  d i ssolu t i on  of  metal l i zati on  

Method  1 :  Solder bath  

Method  2:  Refl ow 

 

NOTE  1  For speci f i c  componen ts  other test  methods  may exi s t .  

NOTE  2  Test  Td  does  not  apply to  pri n ted  wi ri ng  board  (PWB) ,  see  I EC  61 1 89-3.  

NOTE  3  Speci f i c  th rough -hol e  devi ces  (where  the  devi ce  suppl i er has  speci f i cal l y  documented  support  for  refl ow 
so lderi ng )  are  al so  i ncl uded  i n  th i s  s tandard .  

2 Normati ve referen ces  

The fo l l owing  documents,  i n  whole  or  i n  part,  are  normati vel y referenced  i n  th is  documen t and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i t i on  c i ted  appl i es .  For 
undated  references,  the  l atest  ed i t i on  of  the  referenced  document  ( i nclud ing  any 
amendments)  appl i es .  

IEC 60068-1 ,  Environmental testing – Part 1: General and guidance  

I EC  60068-2-20:2008,  Environmental testing – Part 2-20: Tests – Test T: Test methods for 
solderability and resistance to soldering heat of devices with leads  
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IEC 601 94,  Printed board design,  manufacture and assembly – Terms and definitions  

I EC  61 1 90-1 -1 ,  Attachment materials for electronic assemblies – Part 1 -1: Requirements for 
soldering fluxes for high-quality interconnections in electronics assembly 

I EC  61 1 90-1 -2:201 4,  Attachment materials for electronic assembly – Part 1-2: Requirements 
for solder pastes for high-quality interconnections in electronics assembly 

I EC  61 1 90-1 -3 :2007,  Attachment materials for electronic assembly – Part 1-3: Requirements 
for electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic 
soldering applications   
I EC  61 1 90-1 -3:2007/AMD1 :201 0  

IEC  61 1 91 -2,  Printed board assemblies – Part 2: Sectional specification – Requirements for 
surface mount soldered assemblies  

I EC  61 249-2-22,  Materials for printed boards and other interconnecting structures – Part 2-
22: Reinforced base materials clad and unclad – Modified non-halogenated epoxide woven E-
glass laminated sheets of defined flammability (vertical burning test),  copper-clad 

I EC  61 249-2-35,  Materials for printed boards and other interconnecting structures – Part 2-
35: Reinforced base materials,  clad and unclad – Modified epoxide woven E-glass laminate 
sheets of defined flammability (vertical burning test),  copper-clad for lead-free assembly 

I EC  61 760-1 ,  Surface mounting technology – Part 1: Standard method for the specification 
of surface mounting components (SMDs)  

I SO 9454-2: 1 998,  Soft soldering fluxes – Classification and requirements – Part 2: 
Performance requirements  

3 Terms an d  defi n i ti ons  

For the  purposes  of  th is  document,  the  terms  and  defi n i t i ons  g i ven  i n  I EC  60068-1 ,  
IEC  60068-2-20,  IEC  601 94,  and  the  fo l l owing  appl y.  

3. 1   
sol d erabi l i ty 
abi l i ty of  the  term ination  or e lectrode  of  the  SMD to  be  wetted  by so lder at  the  temperatu re  of  
the  term ination  or  e lectrode,  wh ich  i s  assumed  to  be  the  l owest  temperature  i n  the  so ldering  
process,  wi th i n  the  appl icable  temperature  range  of  the  so lder  al l oy 

3. 2   
resi stan ce to  sol d eri n g  h eat  
abi l i ty of  the  component  to  wi thstand  the  h i ghest  temperature  stress  i n  terms  of  temperature  
g rad ien t,  peak temperature  and  durati on  of  the  so ldering  process,  wi th in  the  appl icable  
temperatu re  range  of  the  so lder  al l oy 

3. 3   
fl ow sol d eri n g  
wave,  d rag  or d i p  so lderi ng  process  where  the  product  i s  brough t  i n to  con tact  wi th  mol ten  
so lder i n  order to  attach  e lectron ic  componen ts  to  the  i n terconnecting  surface  

3. 4   
refl ow sol d eri n g  
j o i n i ng  of  surfaces  that  have  been  t i nned  and/or  have  so lder between  them ,  p lacing  them  
together,  heating  them  unti l  the  so lder f l ows,  and  al l owing  the  surface  and  the  so lder  to  coo l  
i n  the  j o ined  posi t i on  

3. 5   
wetti n g  
formation  of  an  adherent  coating  of  so lder  on  a  su rface  i nd icated  by a  smal l  con tact  ang le  
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3. 6   
dewetti n g  
retracti on  of  mol ten  so lder on  a  so l i d  area that  i t  has  i n i t i al l y wetted  

Note  1  to  en try:  I n  some  cases  an  extremely th i n  f i lm  of  so l der may remain .  As  the  so lder retracts  the  con tact  
ang l e  i ncreases.  

3. 7   
n on -wetti n g  
i nabi l i ty to  form  an  adheren t  coating  of  so lder on  a  surface  i nd icated  by a con tact  ang le  
g reater  than  90°  

3. 8   
d i ssol u ti on  of  m etal l i zati on  
process  of  d issolvi ng  metal ,  usual l y by i n troducti on  of  chem icals  

3. 9   
pi n h ol e  
smal l  ho le  that  penetrates  from  the  surface  of  a  so lder to  base  material  

4 Groupi ng  of  sol deri n g  processes and  rel ated  test  severi ti es  

The mel t i ng  temperatu res  of  l ead- free  so lder  al loys  se lected  for  i ndustrial  processes  are  
s i gn i f i cantl y d i fferen t  from  those  for Sn-Pb solder  al loy.  Moreover,  the  mel ti ng  temperatu res  of  
l ead-free  so lder  al l oys  are  d i fferent  from  each  other bu t  can  be  c l ustered  in  g roups.  

The  fol l owing  g roups  of  so lderi ng  processes  as  i nd icated  i n  Table  1 ,  are  g i ven  as  a  gu i de l i ne  
to  se lect  the  severi t ies  for the  wetti ng  and  res is tance  tests  against  the  speci f ied  so lderi ng  
heat:  
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Tabl e  1  – G rou pi n g  of  sol d eri n g  processes  an d  typi cal  test  severi t i es  – Overvi ew 

Process tem peratu re g rou p  a  
1  

Low 
2  

M ed i u m  
3  

M ed i u m -h i g h  
4  

H i g h  

Typi cal  sol d er  al l o y g rou p  Sn -Bi  Sn -Pb Sn -Ag -Cu  Sn -Cu  

Typi cal  
process  

tem peratu re  

Flow – 235  °C  to  250  °C  250  °C  to  260  °C  250  °C  to  260  °C  c  

Refl ow 1 70  °C  to  21 0  °C  21 0  °C  to  240  °C  235  °C  to  250  °C  – 

Test  
m eth od  

Test  property  Temperatu re  /  Du rat i on  

Solder bath  Solderabi l i ty  
(6 . 5 )  

1 75  °C  /  3  s  235  °C  /  2  s  245  °C  /  3  s  250  °C  /  3  s  

Resi s tance  to  
so lderi ng  heat  
(7. 5 )  

230  °C  /  1 0  s  
260  °C  /  5  s  260  °C  /  5  s  

 260  °C  /  1 0  s  
 260  °C   /   1 0  s   260  °C  /  1 0  s  

Dewett i ng  (8 . 2)  
 – 

260  °C  /  5  s  
– – 

 260  °C  /  1 0  s  

Resi s tance  to  
d i ssol u t i on  of  
metal l i zat i on  
(8 . 2 )  

– 260  °C  /  30  s  

Refl ow Solderabi l i ty  b  

(6. 6 )  
1 70  °C  /  1 0  s  21 5  °C  /  1 0  s  235  °C  /  1 0  s  – 

Resi stance  to  
solderi ng  heat  
(7. 6 )  

– 235  °C  /  20  s  

230  °C  /  30  s  

– 
245  °C  /  30  s  

Dewetti ng  (8 . 2)  250  °C  /  30  s  

260  °C  /  30  s  

a  Refer to  the  appropri ate  subclauses  for  the  detai l ed  test  cond i t i ons.  

b  Measured  at  the  solder j o i n t .  

c  255  °C  to  265  °C  may be  an  appl i cabl e  so lderi ng  temperatu re  range  for  boards  wi th  h i g h  thermal  demand.  

 

The  fo l l owing  statemen ts  shal l  be  appl ied  i n  Table  1 ;  

– Flow so ldering  appl i es  to  both  wave  soldering  and  d ip  so lderi ng .  

– Typical  process  temperatu res  for f low soldering  are  i den tical  to  the  so lder temperature.  
Typical  process  temperatures  for  ref low so ldering  are  the  term inal  and  top  surface 
temperature  of  the  SMDs.  

– The  bas ic  so lder  al l oys  l i s ted  i n  Table  1  present  t i n - lead  so lder  and  composi t i ons  that  are  
curren tl y preferred  for  l ead-free  so lderi ng  processes.  However,  other so lder  al l oys  when  
match ing  wi th  the  speci f i ed  g roup shou ld  not  be  excluded.  

5 Test  eq ui pment  

5. 1  Sol d er bath  

As  g iven  i n  I EC  60068-2-20:2008,  5 . 2. 1 ,  the  so lder bath  shal l  be  not  l ess  than  40  mm  in  depth  
and  not  l ess  than  300  m l  i n  vo lume.  

I n  case  of  h i gh  thermal  capaci ty componen ts,  the  vo lume of  the  so lder bath  shal l  be  g i ven  by 
the  re levant  speci f ication .  

The  material  of  the  so lder bath  container  shal l  be  res istan t  to  the  l i qu i d  so lder  al l oy.  

5. 2  Refl ow eq u i pm en t  

As l ong  as  the  test  cond i ti ons  are  fu l f i l l ed ,  any reflow equ ipment  may be  used .  The  fo l l owing  
two  methods  are  preferred:  
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g )  forced  gas  convection ;  

h )  vapour phase.  

NOTE  1  Forced  gas  convecti on  i s  preferred ,  i ncl ud i ng  i n frared  ass i s tance.  

NOTE  2  I n  case  of  vapour phase  solderi ng ,  a  speci f i c  vapou r creati ng  l i qu i d  i s  necessary for  each  test  
temperatu re.  

6 Test  Td 1 :  Sol d erabi l i ty of  termi n ati ons  

6. 1  Obj ect  an d  g en eral  d escri pti on  of  th e test  

Test  Td 1  provides  two  d i fferen t  test  methods  to  determ ine  the  so lderabi l i ty o f  the  metal l i zed  

end  cap  term inati ons  and  metal l i c  term inati ons  wh ich  meets  the  appl i cable  solder j o i n t  
requ i rements  of  I EC  61 1 91 -2  us i ng  each  of  the  so lderi ng  methods  speci fi ed  i n  I EC  61 760-1 .  

– Method  1 :  So lder  bath  

– Method  2 :  Ref low 

The  test  method  to  be  used  shal l  be  prescribed  i n  the  re levant  speci f ication .  

NOTE  1  The  so l der bath  method  i s  the  one  that  s imu lates  most  c l osely  the  so lderi ng  procedures  of  f l ow so lderi ng  
and  s im i l ar so l deri ng  processes  where  the  heat  i s  appl i ed  d i rectl y th rough  conducti on  from  a  mol ten  so lder.  

NOTE  2  The  ref l ow method  i s  the  one  that  s imu lates  most  c l osely  the  solderi ng  procedu res  of  refl ow sol deri ng  
processes,  l i ke  forced  gas  convecti on  or  vapou r phase,  where  the  heat  i s  appl i ed  by gas  convecti on  or vapour  
condensati on .  

6. 2  Speci m en  preparati on  

The surface  to  be  tested  shal l  be  i n  the  "as  received"  cond i t i on  and  needs  to  be  sh ie lded  from  
any kind  of  contam inati on ,  e . g .  i t  shal l  not  be  subsequen tl y touched  by f i ngers.  

The  specimens  shal l  not  be  c leaned  pri or to  the  appl ication  of  a  so lderabi l i ty test.  I f  requ i red  
by the  re levant  speci fi cati on ,  the  specimens  may be  deg reased  by immersion  i n  a  neu tral  
organ ic  so lven t  at  room  temperature.  

6. 3  Accel erated  ag ei n g  

When  accelerated  ageing  i s  prescribed  by the  re levant  speci f i cation ,  one  of  the  methods  of  
IEC  60068-2-20:2008,  4. 1 . 4  shal l  be  used.  

6. 4  In i t i al  m easu rem en ts  

The specimens  shal l  be  visual l y exam ined  and,  i f  requ i red  by the  re levan t  speci fi cati on ,  
e lectrical l y and  mechan ical l y checked.  

6. 5  M eth od  1 :  Sol d er bath  

 Sol d er bath  6. 5. 1

See  5. 1 .  

 So l d er  an d  fl u x 6. 5. 2

The so lder  al l oy shal l  be  se lected  from  Table  2,  un less  otherwise  prescribed  by the  relevan t  
speci f i cation .  
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Tabl e  2  – Sol d er al l oy an d  fl u x for  test  Td 1  

Process  tem peratu re g rou p  Sol d er al l o y a  an d  fl u x  

1  Sn42Bi58  b  

2  Sn60Pb40A or Sn63Pb37A 

3  Sn96, 5Ag3Cu , 5  

4  Sn99, 3Cu , 7  

a  Sol der al l oy des i gnati ons  and  to l erance  of  composi t i on  accord i ng  to  
I EC  61 1 90-1 -3:2007  and  Amendment  1 : 201 0,  Annex B .  

b  Acti vated  wi th  0 , 2  % ch lori de.  

 

The f l ux  shal l  cons ist  of  25  %  mass  fracti on  of  co lophony i n  75  % mass  fraction  of  2-propanol  
( i sopropanol )  or  ethyl  alcoho l  (as  speci f ied  in  I EC  60068-2-20:2008,  Annex  B) .  Preferabl y the  

f l ux  acti vi ty shou ld  con form  wi th  the  “ l ow (<0, 01 ) ”  l evel  L0 ,  corresponding  to  a  hal i de  mass  

fraction  of  <0, 01  % (C l ,  Br,  F)  (see  I EC  61 1 90-1 -1 ) .  

I f  non-acti vated  f l ux  i s  i nappropriate,  the  re levan t  speci fi cation  may prescribe  the  use  of  the  
above  f l ux  wi th  the  add i t i on  of  d i ethylammon ium  ch lori de  (anal yt i cal  reagen t  g rade)  of  a  mass  
fraction  of  0 , 2  % or 0 , 5  % ch lori de  (expressed  as  free  ch lori ne  based  on  the  co lophony 
con ten t) ,  see  Table  2.  

 Test  proced u re an d  con d i ti on s  6. 5. 3

 Speci m en  6. 5. 3.1

A specimen  shal l  not  be  used  for more  than  one  test.  

 Cl am pi n g  6. 5. 3.2

The  specimen  shal l  be  p laced  i n  a  stain less  stee l  c l ip  as  shown  i n  F igure  1 ,  where  the  cross  
sectional  area of  that  c l i p  shal l  not  exceed  the  smal l est  cross  sectional  area of  the  specimen ,  
un less  otherwise  prescribed  by the  re levan t  speci fi cati on .  No  part  of  the  c l ip  j aws  shal l  make  
con tact  wi th  the  areas  to  be  exam ined .  The  specimen  shal l  remain  i n  the  c l ip  wh i le  being  
f l uxed  and  d ipped  i n  the  so lder.  

NOTE  A c l i p  wi th  a  thermal  capaci ty  of  i ts  d i pped  part  s i gn i f i cant l y  exceed ing  the  thermal  capaci ty  of  the  
specimen  may l ead  to  a  decrease  of  the  l ocal  bath  temperatu re  next  to  the  specimen  and  thereby to  an  i ncrease  of  
the  effecti ve  severi ty  of  th i s  test.  

 Fl u xi n g  6. 5. 3.3

The specimen  shal l  be  completel y immersed  i n  f l ux  and  wi thdrawn  s lowl y,  un less  otherwise  
prescribed  by the  re levant  speci fi cati on .  Any excess  f l ux  shal l  be  removed  by con tact  wi th  
absorben t  paper.  

 Sol d er i m m ersi on  6. 5. 3.4

I f  the  preheati ng  i s  prescribed  by the  re levant  speci f ication ,  the  speci f i ed  du ration  and  
temperature  shal l  be  appl ied  immediatel y prior  to  the  immersion  of  the  specimen  in  the  solder  
bath ,  un less  otherwise  prescribed  by the  re levan t  speci f i cation .  

The  oxide  f i lm  on  the  so lder  bath  shal l  be  skimmed  off  immediate l y before  immersion .  

The  immersion  and  wi thdrawal  speed  shal l  be  i n  the  range  of  20  mm/s  to  25  mm/s.  
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Ke y 

1  Cl i p  

2  Specimen  

3  Solder  

The  immers ion  method  may not  be  appl i cable  for h i gh  thermal  capaci ty  components.  The  method  to  be  appl i ed  for  
such  components  shal l  be  g i ven  i n  the  re l evant  speci f i cat i on .  

Fi g u re 1  – Exam pl es  of  i m m ersi on  atti tu d es  

Two  atti tudes  of  immersion  are  standard ized:  

Att i tude  A:   For  most  specimens,  the  areas  to  be  exam ined  shal l  be  immersed  not  l ess  than  
2  mm  below the  so lder  men iscus  (bu t  not  to  a  g reater depth  than  necessary;  see  
Figu re  1 )  wi th  the  seating  p lane  vertical .  

Att i tude  B:   For certai n  specimens  (see  B. 3. 4) ,  the  specimen  may be  f l oated  on  the  so lder.  

Att i tude  A shal l  be  appl i ed ,  i f  the  relevan t  speci f i cati on  does  not  prescribe  an  atti tude  to  be  
used .  

 Test  con d i t i on s  6. 5. 3.5

The duration  and  temperature  of  immersion  shal l  be  se lected  from  Table  3 ,  u n less  otherwise  
prescribed  by the  re levan t  speci f i cation .  
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Vi ew of  the  su rface  to  be  exam ined  
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Tabl e  3  – Sol d erabi l i ty – Test  con d i t i on s an d  severi ty,  sol d er bath  m eth od  

G rou p  Al l o y n am e  Test  con d i ti on s an d  severi ty  a  

1  
Sn42Bi58  
(acti vated  f l u x,  0 , 2  % ch lori de)  

(1 75  ±  3 )  °C  (3  ±  0 , 5)  s  

2  
Sn60Pb40A or  
Sn63Pb37A 

(21 5  ±  3 )  °C  (3  ±  0 , 2 )  s  

(235  ±  3 )  °C  (2  ±  0 , 2 )  s  

3  Sn96, 5Ag3Cu , 5  (245  ±  3 )  °C  (3  ±  0 , 3 )  s  

4  Sn99, 3Cu , 7  (250  ±  3 )  °C  (3  ±  0 , 3 )  s  

a  For componen ts  havi ng  a  h i g h  thermal  capaci ty  the  rel evan t  speci f i cat i on  may prescribe  an  extension  of  the  

immers i on  t ime  up  to  (1 0  ±  1 )  s .  

 

6. 6  M eth od  2:  Refl ow 

 Refl ow eq u i pm en t  6. 6. 1

See  5 . 2.  

 Sol d er paste  6. 6. 2

Solder paste  shal l  be  as  i n  Table  4 ,  u n less  otherwi se  prescribed  by the  re levan t  speci f ication .  

Tabl e  4  – Sol d er paste  speci fi cati on  

G rou p  Al l o y n am e a  
F l u x cl assi fi cati on  b  

Powd er si ze  t ype  c  

Nom i n al  m etal  con ten t,   
m ass fracti on  

% I EC I SO 

1  Sn42Bi58  ROL0   1 . 1 . 1  3  90  

2  Sn60Pb40A or  
Sn63Pb37A 

ROL0   1 . 1 . 1  3  90  

3  Sn96, 5Ag3Cu , 5  ROL0  1 . 1 . 1  3  88  

4 – – – – 

a  Sol der al l oy des i gnati ons  and  to l erance  of  composi t i on  accord i ng  to  I EC  61 1 90-1 -3:2007  and  Amendment 
1 :201 0,  Annex B .  

b  Refer to  I EC  61 1 90- 1 - 1  or I SO 9454-2  for  detai l s .  

c  Refer to  I EC  61 1 90-1 -2:201 4,  Table  2 .  Any other powder  s i ze  shou ld  be  prescribed  i n  the  relevan t  
speci f i cati on .   

 

 Test  su bstrates  6. 6. 3

The test  substrate  shal l  cons is t  of  an  unmetal l i zed  and  non-wettable  (no  tracks  or l ands)  
p iece of  ceram ic  (al um ina 90  % to  98  %)  or  epoxide  woven  E-g lass  l am inated  ci rcu i t  board  as  
def ined,  for  example,  i n  I EC  61 249-2-22  or I EC  61 249-2-35.  

For  the  solderabi l i ty test,  the  test  substrate  shou ld  not  have  so lder  l ands,  as  a  visual  
exam ination  of  the  bottom  s ide  of  the  term ination/e lectrode  i s  requ i red .  See  Annex  A.  

D imens ional  detai ls  and  the  number of  sample(s)  to  be  tested  shal l  be  g i ven  i n  the  relevan t  
speci f ication .  

 Test  proced u re  6. 6. 4

 Speci m en s  6. 6. 4.1

A specimen  shal l  not  be  used  for more  than  one  test.  

 Appl i cati on  of  sol d er paste  6. 6. 4.2

The  so lder  paste  shal l  be  appl i ed  to  the  test  substrate  by screen  or  stenci l  pri n ti ng ,  
d ispensing  or  p i n  transfer.  
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The  area (s i ze)  to  be  pri n ted ,  and  thus  the  amount  of  so lder paste  depos i t,  shal l  be  speci f i ed  
i n  the  re levan t  speci f i cati on .  When  solder paste  i s  appl ied  by d ispens ing  or p i n  transfer,  the  
vo lume shal l  be  ad justed  so  that  a  comparable  solder  volume can  be  ach ieved .  

NOTE  The  th i ckness  of  the  so lder deposi t  i s  i n  the  range  from  60  µm  to  250  µm.  

 Pl acem en t  of  speci m en s  6. 6. 4.3

After pri n ti ng ,  the  term inations  of  the  specimen  shal l  be  p laced  on  the  so lder paste.  The  
placemen t procedure  ( for example  depth  of  penetration)  shal l  be  prescribed  i n  the  re levant  
speci f ication .  

 Refl ow tem peratu re profi l e  for  Test  Td 1  6 . 6. 5

As  a  m in imum ,  the  fo l l owing  parameters  shown  i n  F igu re  2  shal l  be  speci f i ed  for  the  refl ow 
temperature  profi l e.  

 

 

Ke y 

T
1
 M i n imum  preheati ng  temperatu re  

T
2   Maximum  preheati ng  temperatu re  

T
3   Liqu idus  temperatu re  

T
4   Peak temperatu re  

t
1   Preheati ng  du rati on  

t
2   Time  above  l i qu i dus  temperatu re  

t
3   Time  above  (T

4
 – 5  °C)  

t
4
 Time  to  T

4  

a The  temperatu re  g rad ien t  of  the  i ncreasing  s l ope  shal l  n ot  exceed  3  K/s .  

b  Preheat  area.  

c  The  temperatu re  g rad ien t  of  the  decreasing  s l ope  shal l  not  exceed  6  K/s .  

Fi g u re 2  – Refl ow tem peratu re profi l e  for sol d erabi l i ty  
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The  temperatu re  shal l  be  measured  at  the  specimen  term inati on ,  un less  o therwise  prescribed  
by the  re levan t  speci f ication .  

 Test  con d i t i on s  6. 6. 6

The parameters  for the  temperatu re  profi le  shal l  be  selected  from  Table  5,  un less  otherwise  
prescribed  by the  re levan t  speci f i cation .  

Tabl e  5  – Sol d erabi l i ty – Test  con d i t i on s – M eth od  2:  Refl ow 

G rou p  Sol d er  al l o y 
T

1
 T

2
 t

1
 T

3
 t

2
 T

4
 a  t

3
 b   

°C  °C  s  °C  s  °C  s  

1  Sn42Bi58  1 00  ±  5  1 30  ±  5  60  to  1 20  1 38  40  ±  5   1 70  1 0  

2  Sn63Pb37A 

Sn60Pb40A 
1 00  1 50  60  to  1 20  1 83  40  ±  5  21 5  1 0  

3  Sn96, 5Ag3Cu , 5  1 50  1 80  60  to  1 20  21 7  40  ±  5  235  1 0   

4 Not  appl i cable  

a  Peak temperatu re  (T
4
)  i s  defi ned  as  m in imum  for  acceptance  test i ng  and  maximum  for  qual i f i cati on  test i ng .  

b   Time  above  (T
4

 – 5  °C)  i s  def i ned  as  m in imum  for  acceptance  test i ng  and  maximum  for qual i f i cat i on  testi ng .  

 

7 Test  Td 2:  Resi stance to  sol deri n g  heat  

7. 1  Obj ect  an d  g en eral  d escri pti on  of  th e test  

Test  Td2  provides  two  d i fferent  test  methods  to  evaluate  the  so ldering  heat  res is tance  of  SMD.  

– Method  1 :  So lder bath  (Not  appl icable  to  the  component  des igned  for ref low so ldering  on l y)  

– Method  2 :  Reflow 

The  test  method  to  be  used  shal l  be  i nd icated  i n  the  relevant  speci fi cati on .  

NOTE  1  The  so l der bath  method  i s  the  one  that  s imu lates  most  c l osely  the  solderi ng  procedures  of  f l ow solderi ng  
and  s im i l ar so l deri ng  process  where  the  heat  i s  appl i ed  d i rect l y  th rough  conducti on  from  a  mol ten  solder.  

NOTE  2  The  refl ow method  i s  the  one  that  s imu lates  most  c l osel y the  so lderi ng  procedu res  of  refl ow sol deri ng  
processes,  l i ke  forced  gas  convecti on  or  vapou r phase,  where  the  heat  i s  appl i ed  by gas  convecti on  or  vapour  
condensati on .  

NOTE  3  The  re l evant  speci f i cat i on  may speci fy  a  ref l ow so lderi ng  s imu lat i on  test  wi thou t  appl i cat i on  of  sol der  
paste  (e. g .  see  I EC  60749-20  for sem iconductor devi ces) .  

7. 2  Speci m en  preparati on  

The surface  to  be  tested  shal l  be  i n  the  "as  received"  cond i t i on  and  needs  to  be  sh ie lded  from  
any kind  of  contam inati on ,  e . g .  shal l  not  be  subsequentl y touched  by f i ngers.  

I f  requ i red  by the  re levant  speci f ication ,  the  specimen  may be  degreased  by immersion  i n  a  
neu tral  organ ic  so lvent  at  room  temperature.  

7. 3  Precon d i t i on i n g  

I n  case  of  moisture  sens i ti ve  devices  (MSD)  pre-dryi ng  may be  needed.  

NOTE  1  When  moi stu re  sens i t i ve  devi ces  (MSD)  are  tested ,  moi stu re  soak can  be  considered  to  determ ine  the  
i n f l uence  of  absorbed  moi stu re  to  the  res i s tance  against  so l deri ng  heat  u nder worst  case  cond i t i ons.  

NOTE  2  Examples  for  su i tabl e  soak procedures  may be  found  i n  I EC  60749-20,  or  I EC  61 760-4.  

7. 4  I n i t i al  m easu rem en ts  

The specimens  shal l  be  visual l y exam ined  and,  i f  requ i red  by the  re levan t  speci fi cati on ,  
e lectrical l y and  mechan ical l y checked.  
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7. 5  M eth od  1 :  Sol d er bath  

 Sol d er bath  7. 5. 1

See  5 . 1 .  

 Sol d er an d  fl u x 7. 5. 2

For  the  res is tance  to  the  so lderi ng  heat  test,  any al l oys  may be  used ,  provided  they are  
completel y l i qu i d  at  the  requ i red  temperatu re.  

The  f l ux  shal l  cons is t  of  a  mass  fraction  of  25  %  of  co lophony i n  a  mass  fracti on  of  75  % of  
2-propanol  ( i sopropanol )  or  ethanol  (ethyl  alcohol ) ,  as  speci f ied  i n  I EC  60068-2-20:2008,  
Annex B,  acti vated  by the  add i t i on  of  d i ethylammon ium  ch loride  (anal yt ical  reagen t  g rade) ,  of  
a  mass  fraction  of  0 , 5  %  ch lori de  (expressed  as  free  ch lori ne  based  on  the  co lophony content) .  

I n formation  concern ing  the  used  f lux  type  shal l  be  g i ven  i n  the  product  detai l  speci f i cati on .  

 Test  proced u re an d  con d i ti on s  7. 5. 3

 Speci m en s 7. 5. 3.1

A specimen  shal l  not  be  used  for more  than  one  test.  

 Cl am pi n g  7. 5. 3.2

The  specimen  shal l  be  placed  in  a  stai n less  steel  c l ip  as  shown  i n  F igure  1 ,  where  the  cross  
secti onal  area of  that  c l i p  shal l  not  exceed  the  smal l est  cross  sectional  area of  the  specimen ,  
un less  otherwise  prescribed  by the  re levan t  speci f ication .  No  part  of  the  c l ip  j aws  shal l  make  
con tact  wi th  the  areas  to  be  exam ined .  The  specimen  shal l  remain  i n  the  c l ip  wh i le  be ing  
f l uxed  and  d ipped  i n  the  so lder.  

NOTE  A c l i p  wi th  a  thermal  capaci ty  of  i ts  d i pped  part  s i gn i f i cant l y  exceed ing  the  thermal  capaci ty  of  the  
specimen  may l ead  to  a  decrease  of  the  l ocal  bath  temperatu re  next  to  the  specimen  and  thereby to  a  decrease  of  
the  effecti ve  severi ty  of  th i s  test.  

 Fl u xi n g  7. 5. 3.3

The specimen  shal l  be  completel y immersed  i n  f l ux  and  wi thdrawn  s lowl y,  un less  otherwise  
prescribed  by the  re levant  speci fi cati on .  Any excess  f lux  shal l  be  removed  by con tact  wi th  
absorben t  paper.  

 Sol d er i m m ersi on  7. 5. 3.4

I f  preheati ng  i s  prescribed  by the  re levan t  speci f i cation ,  the  speci f ied  duration  and  
temperature  shal l  be  appl ied  immediate l y prior  to  the  immersion  of  the  specimen  in  the  solder  
bath .  

The  oxide  f i lm  on  the  so lder  bath  shal l  be  skimmed  off  immediatel y before  immersion .  

The  immersion  and  wi thdrawal  speed  shal l  be  i n  the  range  of  20  mm/s  to  25  mm/s.  
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Ke y 

1  Cl i p  

2  Specimen  

3  Solder  

The  methods  shown  may not  be  appl i cabl e  to  h i gh  thermal  capaci ty  components.  Immers i on  method  for  h i gh  
thermal  capaci ty  componen ts  shal l  be  g i ven  i n  the  re levant  speci f i cat i on .  

Fi g u re 3  – Exam pl es  of  i m m ersi on  atti tu d e 

Two  atti tudes  of  immersion  are  standard i zed:  

Att i tude  A:    For  most  specimens ,  the  areas  to  be  exam ined  shal l  be  immersed  not  l ess  
than  2  mm  below the  solder  men iscus  (bu t  not  to  a  g reater depth  than  necessary;  
see  Fi gure  3)  wi th  the  seati ng  plane  vert ical .  

Att i tude  B:    For certain  specimens  (see  B. 3. 4) ,  the  specimen  may be  f l oated  on  the  so lder.  

I f  the  relevan t  speci f ication  does  not  menti on  the  att i tude,  att i tude  A shal l  be  adopted .  

 Test  con d i t i on s – M eth od  1 :  Sol d er bath  7. 5. 3.5

The durati on  and  temperature  of  immersion  shal l  be  se lected  from  Table  6 ,  un less  otherwise  
prescribed  by the  re levant  speci f ication .  
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Tabl e  6  – Resi stan ce to  sol d eri n g  h eat  – 
Test  con d i t i on s an d  severi ty,  sol d er bath  m eth od  

G rou p  Al l o y com posi ti on  a  Test  con d i ti on s an d  severi t y 

1  Sn42Bi58  (230  ±  3 )  °C  (1 0  ±  1 )  s  

2  
Sn60Pb40A or  

Sn63Pb37A 
(260  ±  5 )  °C  

(5  ±  1 )  s  

(1 0  ±  1 )  s  

3  Sn96, 5Ag3Cu , 5  (260  ±  5 )  °C  b  
(5  ±  1 )  s  

(1 0  ±  1 )  s  

4  Sn99, 3Cu , 7  (260  ±  5 )  °C  b  ( 1 0  ±  1 )  s  

a  Al l oy composi t i ons  g i ven  here  are  for  i n formati on  on l y  and  do  not  s tate  any prescripti on  for  speci f i c  al l oys  to  
be  used  i n  th i s  test,  see  7. 5. 2.  

b  Certai n  so lderi ng  methods  may requ i re  the  h i g her severi ty  o f  (270  ±  3 )  °C  for  (5  ±  0 , 5)  s  o r the  more  severe  

cond i t i on  of  (1 0  ±  1 )  s .  Such  cond i t i ons  shou l d  be  provi ded  by the  detai l  speci f i cati on  or  ag reed  between  the  
trad i ng  partners.  

 

7. 6  M eth od  2:  Refl ow 

 Refl ow eq u i pm en t  7. 6. 1

See  5 . 2.  

 Sol d er paste  7. 6. 2

Solder paste  i s  normal l y not  requ i red  for the  res istance  to  so lderi ng  heat  test.  

 Test  su bstrates  7. 6. 3

I f  requ i red ,  the  test  substrate  shal l  cons ist  of  an  unmetal l i zed  and  non-wettable  (no  tracks  or 
l ands)  pi ece  of  ceram ic  (alum ina 90  % to  98  %)  or  epoxide  woven  E-g lass  lam inated  c i rcu i t  
board  as  defi ned ,  for  example,  i n  I EC  61 249-2-22  or  I EC  61 249-2-35.  

For  the  res istance  to  soldering  heat  test,  the  test  substrate  shou ld  not  have  so lder  l ands,  as  a  
visual  exam inati on  of  the  bottom  s ide  of  the  component  i s  requ i red .  See  Annex  A.  

D imens ional  detai l s  and  the  number of  sample(s)  to  be  tested  shal l  be  g i ven  i n  the  relevan t  
speci f i cation .  

Th is  test  does  not  cover add i t i onal  s tresses  to  the  test  specimen  by ci rcu i t  boards.  The  
mounting  to  test  substrates  before  testi ng  shal l  be  described  by the  re levan t  speci f ication .  

 Test  proced u re an d  con d i ti on s  7. 6. 4

 Speci m en s  7. 6. 4.1

A specimen  shal l  not  be  used  for  more  than  one  test.  The  specimen  may be  tested  wi th  or  
wi thout  solder paste,  as  requ i red  by the  re levant  speci f ication .  

 Appl i cati on  of  sol d er paste  7. 6. 4.2

I f  requ i red,  the  so lder  paste  shal l  be  appl i ed  to  the  test  substrate  by screen  or  stenci l  pri n ti ng ,  
d i spensing  or  p i n  transfer  as  speci fi ed  i n  the  re levan t  speci fi cati on .  I n  th is  case  the  area (s i ze)  
to  be  pri n ted  and  the  th i ckness  of  the  so lder paste  depos i t  shal l  be  speci fied  in  the  re levan t  
speci f i cation .  When  so lder paste  i s  appl ied  by d i spens ing  or p in  transfer,  the  vo lume shal l  be  
ad j usted  so  that  a  comparable  so lder  volume can  be  ach ieved .  

 Pl acem en t  of  speci m en s 7. 6. 4.3

As  appl icable,  after  pri n ti ng ,  the  term inations  of  the  specimen  shal l  be  placed  on  the  so lder 
paste  or the  substrate.  The  placemen t procedure  ( for example  depth  of  penetration )  shal l  be  
prescribed  in  the  re levant  speci fi cati on .  
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 Refl ow tem peratu re profi l e  7. 6. 4.4

As  a  m in imum ,  the  fo l l owing  parameters  shown  i n  F i gu re  4  shal l  be  speci fi ed  for  the  refl ow 
temperature  profi l e.  

 

T
1  Min imum  preheati ng  temperatu re  

T
2  Maximum  preheati ng  temperatu re  

T
3  Liqu idus  temperatu re  

T
4  Peak temperatu re  

t
1   Preheati ng  du rati on  

t
2   Time  above  l i qu i dus  temperatu re  

t
3   Time  above  (T

4
 – 5  °C)  

t
4
 Time  to  T

4
 

a  The  temperatu re  g rad ien t  of  the  i ncreasing  s l ope  shal l  n ot  exceed  3  K/s .  

b  P reheat  area  

c  The  temperatu re  g rad ien t  of  the  decreasing  s l ope  shal l  not  exceed  6  K/s .  

Fi g u re 4  – Refl ow tem peratu re profi l e  for resi stan ce  to  sol d eri n g  h eat  

The temperatu re  shal l  be  measured  at  the  specimen ’s  top body su rface  (peak package  body 
temperature) ,  un less  otherwise  prescribed  by the  re levant  speci f icati on .  

The ref low temperature  prof i le  for resis tance  to  so lderi ng  heat  test  shal l  be  as  speci fi ed  i n  
Table  7,  un less  otherwise  prescribed  by the  re levan t  speci f icati on .  

NOTE  A forced  gas  convecti on  oven  i s  recommended  to  ensure  reproduci bi l i ty  of  the  refl ow temperatu re  profi l e .  

The number of  test  cycles  shal l  be  a  m in imum  of  one  and  a maximum  of  th ree,  and  shal l  be  
speci f ied  in  the  re levan t  speci fi cati on ,  un less  otherwise  prescribed  by the  re levant  
speci f ication .  The  recovery period  between  two  successive  cycles  shal l  be  the  t ime  i t  takes 
un t i l  the  temperature  of  the  specimen  drops  below 50  °C.  
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Tabl e  7  – Resi stan ce to  sol d eri n g  h eat  – 
Test  con d i t i on s an d  severi ty,  refl ow m eth od  

G rou p  Al l o y n am e 
T

1
 T

2
 t

1
 f  T

3
 t

2
g   T

4
 

a   t
3

 

b, a    t
4

 

°C  °C  s  °C  s  °C  s  s  

1  Sn42Bi58     1 38      

2  
Sn63Pb37A 

Sn60Pb40A 
1 00  1 50  

60  to  1 20  

1 83  

30  to  60  e  

60  to  1 50   

21 5  

235  

1 0  ±  1  

20  ±  1  

30  ±  1  

40  ±  1  

360  
max 

3  Sn96, 5Ag3Cu , 5  1 50  200  21 7  

220  to  235c  20  to  40c  

480  
max 

230  to  260e  
5  maxe  

1 0  maxe  

245  

250  

260  

20  ±  1  

30  ±  1 d  

a   The  combinati on  of  temperatu re  and  t ime  i s  determ ined  by the  thermal  mass  of  the  component  and  shal l  be  
g i ven  by the  re l evant  speci f i cat i on .  Fu rther i n formati on  how to  determ ine  appl i cable  tes t  cond i t i ons ,  see  
I EC  TR  60068-3-1 2.  

 Peak temperatu re  (T
4
)  measured  at  the  specimen ’s  top  body  su rface  i s  defi ned  as  maximum  for  acceptance  

test i ng  and  m in imum  for  qual i f i cat i on  testi ng .  

b  To lerance  for  t ime  above  (T
4
 – 5  °C)  i s  defi ned  maximum  as  for  acceptance  testi ng  and  m in imum  for 

qual i f i cati on  testi ng .  

c  Componen ts  wi th  h i gh  thermal  mass  may requ i re  th i s  severi ty;  detai l s  shal l  be  provided  by the  re levant  
speci f i cat i on .  

d  A  more  severe  t
3
 o f  (40  ±  1 )  s  i s  al so  i n  use  for certai n  appl i cat i ons  wi th  h i gh  package  dens i ty  /  h i g h  thermal  

mass  PCB.  

e  Appl i cable  for  h i g h  thermal  sens i t i vi ty.  

f  Depend ing  on  the  thermal  mass  of  the  componen ts ,  the  t ime  t
1
 m ay be  extended .  

g  The  t ime  t
2
 depends  on  the  thermal  mass  of  the  components .

 

 

8 Test  Td 3:  Dewetti ng  and  resi stance to  d i ssol uti on  of  metal l i zati on  

8. 1  Obj ect  an d  g en eral  d escri pti on  of  th e test  

Test  Td3  provides  a  test  method  to  evaluate  the  l oss  of  wetti ng  abi l i ty of  a  term inal  su rface  

during  soldering  (dewetti ng ) ,  or  the  l oss  of  so lderable  area of  a  term inal  surface  by d issolu t ion  
of  metal l i zat ion .  

– Method  1 :  So lder  bath  

– Method  2 :  Ref low 

The  test  method  to  be  used  shal l  be  i nd icated  i n  the  relevant  speci f ication .  

NOTE  Refl ow test  method  to  determ ine  the  dewett i ng  

8. 2  Speci m en  preparati on  

The surface  to  be  tested  shal l  be  i n  the  "as  received"  cond i t i on  and  needs  to  be  sh ie lded  from  
any kind  of  contam inati on ,  e . g .  shal l  not  be  subsequen tl y touched  by the  f i ngers  or  otherwise  
con tam inated .  

I f  requ i red  by the  re levant  speci fi cati on ,  the  specimen  may be  degreased  by immersion  i n  a  
neu tral  organ ic  so lvent  at  room  temperature.  

I n  case  of  MSD  pre-dryi ng  may need  to  be  cons idered .  
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8. 3  In i t i al  m easu rem en ts  

The specimens  shal l  be  visual l y exam ined  and,  i f  requ i red  by the  re levan t  speci f ication ,  
e lectrical l y and  mechan ical l y checked.  

8. 4  M eth od  1 :  Sol d er bath  

 Sol d er bath  8. 4. 1

See  5. 1 .  

 Sol d er an d  fl u x  8. 4. 2

See  7. 5. 2.  

 Test  proced u re an d  con d i ti on s  8. 4. 3

The durati on  and  temperature  of  immersion  shal l  be  se lected  from  Table  8 ,  un less  otherwise  
prescribed  by the  re levan t  speci f i cation .  

I f  a  to tal  immersion  t ime  of  1 0  s  i s  requ i red  because  dewett i ng  can  occur  s l owl y,  th is  
immersion  shal l  be  d i vided  i n to  two  periods  of  5  s  each  i n  order  that  any rapid  dewetti ng  i s  not  
masked  by any subsequent  re-wetting .  

Gu idance  on  the  cho ice  of  severi t ies ,  i ncl ud ing  those  for  l ower g rades  of  d issolu ti on  of  
metal l i zati on ,  i s  g i ven  i n  Clause  B. 3.  

The  speed  of  dewetti ng  and  d issolu t ion  of  metal l i zat ion  depends  on  temperature,  t ime  and  the  
combination  of  term inal  surface  material  and  so lder al l oy.  

Tabl e  8  – Dewetti n g  an d  resi stan ce  to  d i ssol u ti on  of  m etal l i zati on  –  
Test  con d i t i on s an d  severi ty,  sol d er bath  m eth od  

Propert y tested  

Severi ty 

(260  ±  5 )  °C  

(5  ±  0 , 5)  s  (1 0  ±  1 )  s  (30  ±  1 )  s  

Dewetti n g  X X  

Resi stan ce to  d i ssol u ti on  of  m etal l i zati on    X  

X”  denotes  ‘ appl i cable ’ .  

 

8. 5  M eth od  2:  Refl ow 

 Refl ow eq u i pm en t  8. 5. 1

See  5 . 2.  

 Speci m en  8. 5. 2

A specimen  shal l  not  be  used  for  more  than  one  test.  The  test  appl ies  on l y for specimens  wi th  
a p i n  f i n i sh  that  wi l l  mel t  duri ng  the  ref low process,  th is  i s  not  the  case  for,  for  example,  
N iPdAu  p in  f i n ishes.  

 Sol d er paste  8. 5. 3

Solder paste  i s  not  requ i red  for  th is  test.  

 Fl u x 8. 5. 4

Flux  shal l  be  used  as  described  i n  Table  4,  or  as  requ i red  i n  the  re levant  speci f i cation .  I t  shal l  
be  appl ied  by a  brush  on  the  term inati on  of  the  tested  componen t.  

 Refl ow profi l e  8. 5. 5

Reflow prof i l e  as  described  i n  F igu re  4  and  Table  7  shal l  be  appl i ed ,  u n less  otherwise  
prescribed  by the  re levan t  speci f i cation .  
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 Pl acem en t  of  th e  speci m en  8. 5. 6

The  specimens  to  be  tested  shal l  be  f i xed  to  a  su i table  substrate  in  a  way,  (e . g .  wi th  a  h igh  
temperature  double  s i ded  adhes ive  tape)  that  they wi l l  not  move  during  the  refl ow test.  The  
components  shal l  be  f i xed  ups ide  down  (on  the  tape) ,  and  the  term inations  shal l  show 
upwards,  as  demonstrated  i n  F i gure  5  and  paral l e l  to  the  carri er.  

 

Ke y 

1  Term inati on  

2  Componen t  (ups i de  down )  

3  H i gh  temperatu re  doubl e  s i ded  adhes ive  tape  

4  Substrate  

Fi g u re 5  – Exam pl e for  pl acem en t  of  a  speci m en  to  a  test  su bstrate  

 Appl i cati on  of  th e refl ow profi l e  8. 5. 7

The selected  ref low profi l e  shal l  be  appl i ed  once  to  the  specimen  on  the  carrier,  i n  order to  
mel t  the  term inati on  f i n ish .  

 Eval u ati on  8. 5. 8

Dewett i ng  shal l  not  exceed  the  cri teria described  i n  C lause  A. 4  A. 2.  

Note  that  th is  test  does  not  d i rectl y assess  the  dewett ing  bu t  assesses  the  poss ibi l i ty of  the  
dewetti ng .  

9 Fi nal  measurements  

9. 1  Fl u x rem oval  

With in  60  m in  of  the  test  and  after  the  specimen  has  been  al lowed  to  cool  to  room  
temperature,  the  f l ux  residues  shal l  be  removed  wi th  a su i table  so lvent.  After coo l i ng ,  the  
specimen  shal l  be  removed  from  the  substrate  for  i nspection .  Detai l s  of  the  removal  
procedure  shal l  be  g i ven  i n  the  re levan t  speci f ication .  

9. 2  Recovery con d i t i on s  

The recovery cond i t i ons  shal l  be  prescribed  i n  the  re levan t  speci f ication .  

9. 3  Eval u ati on  

 Wetti n g  9. 3. 1

 G en eral  9. 3. 1 .1

The wetting  shal l  be  assessed  visual l y under adequate  l i gh t  wi th  a b inocu lar m icroscope of  a  
magn i f icati on  in  the  range  of  1 0×  to  25× ,  us ing  the  photographs  of  componen t  term inati ons  i n  
Clause  A. 1  to  ass is t  wi th  the  evaluation .  The  areas  to  be  exam ined  shal l  be  prescribed  i n  the  
re levant  speci f ication .  

IEC 

4  

3  

1  

2  

http://www.dict.cc/englisch-deutsch/double.html
http://www.dict.cc/englisch-deutsch/adhesive.html
http://www.dict.cc/englisch-deutsch/tape.html
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 M etal l i zed  en d  cap  term i n ati on s  (rectan g u l ar  or  ci rcu l ar  con fi g u rati on )  9. 3. 1 .2

The  d ipped  or  refl owed  surface  shal l  be  covered  wi th  so lder  coati ng  wi th  no  more  than  smal l  
amoun ts  of  scattered  imperfections,  such  as  pi nholes  or  non-wetted  or  dewetted  areas.  These  
imperfections  shal l  not  be  concen trated  i n  one  area.  Add i t i onal l y,  for  so lder  al l oy con tain ing  
l ead ,  solder coati ng  shal l  be  smooth  and  bri gh t.  

 M etal l i c  term i n ati on s sh orter th an  6  m m  (d i m en si on  “ d ”  i n  Fi g u re 6)  9. 3. 1 .3

The fo l l owing  cri teria  appl y where  the  specimen  i s  tested  i n  the  “as-received”  cond i t i on  or  
after  accelerated  ageing .  

a)  Areas  that  form  the  j o i n t  (area “a”  i n  F igure  6) :  

1 )  the  unders ide  of  the  term ination  foot  (area “d”  i n  F i gure  6)  and  the  convex  s i de  of  the  
l ower bend ;  

2)  the  s i de  faces  of  the  foot.  

 The  h i ghest  qual i ty i s  requ i red  i n  these  areas.  The  d ipped  or  reflowed  su rface  shal l  be  
covered  wi th  so lder  coati ng  wi th  no  more  than  smal l  amoun ts  of  scattered  imperfections  
such  as  pi nho les,  non -wetted  or dewetted  areas.  These  imperfections  shal l  not  be  
concentrated  i n  one  area.  For so lder  al l oy contain i ng  l ead ,  the  so lder coating  shal l  be  
smooth  and  bri gh t.  

b)  The  upper s i de  of  the  term inati on  (area “b”  i n  F igu re  6) .  

c)  After  the  d i pping  test,  the  d ipped  surface  shal l  show vis ible  evidence  of  be ing  wettable ,  
 as  i nd icated  by the  presence  of  fresh  so lder.  A homogeneous  coating  i s  not  necessary 
 here.  

d ) c)  Non-coated  cu t  edges  at  the  end  of  the  term inati on  and  the  term ination  above  the  lower 
 bend  (area “c”  i n  F igure  6) .   

 For  these  areas  ( “b” ,  “c”  and  “d”) ,  no  qual i ty cri teri on  of  so lder  coating  i s  g i ven .  

 

Fi g u re 6  – Id en ti fi cati on  of  areas on  m etal l i c  term i n ati on  

 Oth er m etal l i c  term i n ati on s  9. 3. 1 .4

The areas  to  be  exam ined  and  cri teria  for  evaluati on  shal l  be  speci f i ed  i n  the  re levant  
speci f ication .  

 Dewett i n g  9. 3. 2

I f  appl icable,  the  cri teria  for wett i ng  described  i n  9 . 3. 1  shal l  also  appl y.  

The  dewett ing  shal l  be  assessed  visual l y u nder  adequate  l i gh t  wi th  a  bi nocu lar  m icroscope  of  
magn i f ication  i n  a  range  of  1 0x  to  1 00x.  

IEC 
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 Resi stan ce to  sol d eri n g  h eat  9. 3. 3

After test i ng  for res istance  to  so lderi ng  heat,  the  specimen  shal l  be  e lectrical l y checked  and  
visual l y exam ined  i n  accordance  wi th  the  re levan t  speci fi cati on .  

 Resi stan ce to  d i ssol u ti on  of  m etal l i zati on  9. 3. 4

I f  appl icable,  the  fo l l owing  cri teria shal l  appl y.  I f  these  cri teria  cannot  be  appl i ed ,  they shal l  be  
prescribed  i n  the  re levant  speci fi cati on .  

a)  Areas  where  metal l i zati on  i s  l ost  during  immersion  shal l  not  i nd ivi dual l y exceed  5  %  of  the  
to tal  e l ectrode  area,  and  co l l ecti vel y shal l  not  exceed  1 0  % of  the  to tal  e lectrode  area.  

b)  The  functi onal  connection  of  the  electrode  to  the  i n terior  of  the  specimen  shal l  not  be  
exposed .  

c)  Where  the  metal l i zati on  of  the  e lectrode  extends  over  edges  on to  ad j acen t  surfaces,  l oss  
of  metal l i zat i on  on  the  edges  shal l  not  exceed  1 0  % of  the i r  to tal  l eng th .  

1 0  Informati on  to  be g i ven  i n  the rel evant  speci fi cati on  

1 0. 1  G en eral  

I f  th is  test  i s  i ncluded  i n  a  speci f ication ,  the  fo l l owing  detai ls  shal l  be  g i ven  i nsofar as  they are  
appl icable.  Particu lar atten tion  shal l  be  g i ven  to  i tems  marked  wi th  an  asterisk  (*)  as  th is  
i n formation  i s  mandatory.  

1 0. 2  Sol d erabi l i ty 

The fo l l owing  detai l s  shal l  be  appl ied  for  so lderabi l i ty.  

a)  Property to  be  tested  *  

b)  Appl icable  test  method  *  

c)  Condi t ion  of  precond i t i on ing  ( i f  requ i red)  *  

d )  For so lder  bath  method  

1 )  Selected  so lder  al l oy (so lder  bath  method)  *  

2)  Flux  type  (so lder bath  method)  *  

3 )  Clamping ,  f l uxing  and  solder  immersion  *  

4)  Preheati ng  for  so lder bath  method  *  

5)  Att i tude  to  be  used  for  bath  test  

6)  Solder temperature  and  durati on  *  

e)  For ref low method  

1 )  Solder paste  *  

2)  D imens ional  detai l s  of  test  substrate  *  

3 )  Th ickness  of  so lder  paste  *  

4)  Amount  of  so lder  paste  

5)  P lacement  procedure  

6)  Pre-heating  for  refl ow 

6)  Temperature  profi l e  *  

7)  Temperature  measurement po in t  *  

f)  Number of  test  cycles  for  res is tance  to  so ldering  heat  i f  other than  1  cycle  *  

f)  Removal  procedure  

g )  Clean ing  method  

h )  Recovery cond i ti ons  

i )  Areas  of  the  term inati ons  to  be  exam ined  *  
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j )  Fi nal  i nspecti on  requ i rements  and  acceptance  cri teria  *  

1 0. 3  Resi stan ce  to  sol d eri n g  h eat,  d ewetti n g  an d  resi stan ce to  d i ssol u ti on  of  
m etal l i zati on  

The fo l l owing  detai ls  shal l  be  appl ied  for  res istance  to  so lderi ng  heat,  dewetting  and  
res istance  to  d issolu tion  of  metal l i zati on .  

a)  Property to  be  tested  *  

b)  Appl icable  test  method  *  

c)  Condi t ion  of  precond i t i on ing  ( i f  requ i red)  *  

d )  For so lder  bath  method  

1 )  Selected  so l der  al l oy (so lder  bath  method)  *  

2)  Flux  type  (so lder bath  method)  *  

3 )  Clamping ,  f l uxing  and  solder  immersion  *  

4)  Preheati ng  for  so lder bath  method  *  

5)  Att i tude  to  be  used  for  bath  test  

6)  Solder temperature  and  durati on  *  

7)  Number  of  test  cycles  i f  o ther than  1  cycle  ( for res i stance  to  so ldering  heat)  *  

e)  For ref low method  

1 )  Solder paste  ( i f  requ i red)  *  

2)  D imens ional  detai l s  of  test  substrate  ( for res istance  to  soldering  heat  and  i f  requ i red)  *  

3 )  Th ickness  of  so lder  paste  ( i f  requ i red)  *  

4)  Amount  of  so lder  paste  ( i f  requ i red)  

5)  P lacement procedure  ( i f  requ i red)  *  

6)  Pre-heating  for  reflow 

6)  Temperature  profi l e  *  

7)  Temperature  measurement po in t  *  

8)  Number of  test  cycles  for resis tance  to  so ldering  heat  i f  other than  1  cycle  *  

f)   Removal  procedure  

g )   C lean ing  method  

h )   Recovery cond i ti ons  

i )   Areas  of  the  term inati ons  to  be  exam ined  *  

j )   F i nal  i nspecti on  requ i rements  and  acceptance  cri teria  *  
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An nex A 
(normative)  

 
Cri teri a  for visual  exami nati on  

A. 1  Eval u ati on  of  wetti ng  

A. 1 . 1  G en eral  

I n  various  speci fi cati ons,  a  complete  or  nearl y complete  coating  wi th  so lder  i s  often  def ined  
by the  so-cal l ed  95  % requ i remen t.  The  appl icati on  of  th is  requ i rement  i s  often  d i ff icu l t  when  
assessing  specimens  wi th  metal l i zed  term inati ons  or wi th  short  metal l i c  term inati ons ,  
especial l y when  d i fferent  parts  of  the  term ination  are  d is ti ngu ished .  Nevertheless,  the  same 
approach  i s  fo l l owed  here.  To  help  i n  the  evaluation  of  wetting ,  the  photog raphs  i n  F i gure  A. 1  
have  been  reproduced  on  such  a scale  that  the  d imens ions  are  reasonably comparable  wi th  
the  vi ew obtained  under a m icroscope,  wh i le  ensuring  that  smal ler  detai l s  are  st i l l  su ff ici entl y 
cl ear.  

A. 1 . 1 A. 1 . 2  Eval u ati on  of  Cri teri a  for wett i n g  

Acceptable  when  95  % or  more  area to  be  evaluated  covered  by an  ideal  so lder  coating  wi th  a 
dewetti ng  area shal l  be  i s  scattered  and  not  concen trated  i n  one  area.  

Figu re  A. 1  comprises  s ix  examples  i l l us trat ing  the  cri teria for  visual  exam ination .  

NOTE  To  help  i n  the  eval uat i on  of  wett i ng ,  the  photog raphs  i n  Fi g u re  A. 1  have  been  reproduced  on  such  a  scale  
that  the  d imensions  are  reasonabl y comparable  wi th  the  vi ew obtai ned  u nder a  m i croscope,  wh i l e  ensu ri ng  that  
smal l er  detai l s  are  s t i l l  su ff i c i en t l y c l ear.  
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Acceptable  Unacceptabl e  

 

Acceptable:  i deal  coati ng  both  on  the  foot  and  on  the  
s i des;  the  vi s i ble  rim  i s  not  dewetted  because  there  i s  
no  con tact  ang l e;  the  f l u x  res i dues  between  body and  
term inati on  have  not  been  removed.  

 

Unacceptabl e:  more  than  5  %  dewetti ng  on  the  toe;  the  
bend  i s  wel l  coated  

 

Acceptable:  some spots  of  non - i deal  coat i ng  on  the  
su rface  are  vi s i bl e.  

 

Unacceptabl e:  more  than  5  %  dewetti ng  of  the  foot  i s  
dewetted .  

 

Acceptable:  a  few very smal l  i rregu lari t i es  are  vi s i bl e.  

 

Unacceptabl e:  more  than  5  %  of  the  area not  wetted .  

NOTE  The  arrows  i nd i cate  imperfecti ons  (acceptable  o r  unacceptable)  referred  to  i n  Clause  A. 2.  

Fi g u re A. 1  – Eval u ati on  of  wetti n g  

 

A. 1 . 2A. 1 . 3  Eval u ati on  of m eth od  2  (Td 1 )  Ad d i t i on al  cri teri a  for wetti n g ,  m eth od  2  

For method  2  (reflow) ,  i n  add i t i on  to  A. 1 . 2,  the  fo l l owing  cri teria shal l  be  appl i ed :   

•  so lder bal l s  at  the  p ins  or  i rregu lar  so lder accumu lations  are  not  al lowed;  

•  the  surface  shal l  be  homogenous  wi thou t  i rregu lari t i es  or  damages.  

The  resu l ts  shal l  be  documented  i n  the  test  report  i ncl ud ing  p ictures .  

IEC  IEC  

IEC  IEC  

IEC  IEC  



I EC  60068-2-58:201 5+AMD1 :201 7  CSV – 29  – 
© I EC  201 7  

A. 2  Eval u ati on  of  dewetting ,  method  2  (Td 3)  

Good  example  (no  dewetti ng )  

 

Negative  example  (dewetti ng  >  5%)  

 

 

F i gu re  A. 2  comprises  fou r examples  i l l ustrat i ng  the  cri teria for vi sual  exam ination .  

IEC 

Bad  edge  coveri ng  

 

IEC 
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Good  example  (dewetti ng  not  present)  Negati ve  example  (dewetti ng  >  5  %)  

  

Bad  edge  coveri ng  

 

 

“Voids”  dewett i ng  
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An nex B  
( in formative)  

 
Gu idance 

B.1  G eneral  

I n  pri nciple ,  so lderabi l i ty test i ng  shou ld  be  quanti tati ve  and  objecti ve.  Duri ng  the  preparati on  
of  th is  s tandard ,  cons iderati on  has  been  g iven  to  procedures  wh ich  meet  these  requ i remen ts  
and  these  methods  may be  found  i n  I EC  60068-2-69.  

I n  choos ing  these  cond i t i ons,  cons iderati on  has  been  g iven  to  establ i shed  procedures 1 ,  as  
wel l  as  the  solder bath  d i p  or  refl ow test  cond i ti ons  al ready speci fi ed  i n  I EC  60068-2-20  and  
IEC 60749-20.  

For  components  i n tended  for PCB bottom -side  moun ti ng  and  fu l l  body immersion  during  wave  
so lderi ng ,  the  so lder bath  method  (atti tude  A)  i s  the  preferred  cond i ti on .  I n  such  cases  (e. g .  
for  test  Td3) ,  the  correlati on  between  the  s tatic  so lder  d i p  cond i t i ons  and  the  dynam ic  wave  

so ldering  cond i t i ons  needs  to  be  cons idered  ( i . e . ,  wave  so ldering  imposes  more  severe  
cond i t i ons  on  the  componen t  compared  to  d ipping  i n to  a  static  solder bath ) ,  see  B. 3. 5.  

The  reflow method  has  been  incl uded  for  SMDs  that  are  in tended  for  the  refl ow process  on l y,  
or  to  determ ine  the  su i tabi l i ty of  an  SMD  for reflow.  

Some parts  get  damaged  wi th  ref low temperature  prof i l e .  Therefore  cau tion  shou ld  be  
exercised  when  choos ing  refl ow profi l es  and  peak refl ow temperatu res.  For  example,  a  
sem iconductor  device  to  ensure  that  the  moisture  sens i t i vi ty l evel  (MSL)  rat i ngs  of  these  parts  
are  not  exceeded  (see  I EC  60749-20  and  I EC 61 760-4 2) .  

B.2  Li mi tati ons  

B. 2. 1  I n  the  case  of  specimens  having  term inati ons  plated  wi th  pure  t i n ,  or  another l ead-free  
plating ,  there  m ight  be  a  m ismatch  between  the  resu l ts  of  the  d ip  test  i n  l ead- ti n  so lder  bath ,  
and  the  performance  i n  practice  us ing  methods  operating  be low the  mel t i ng  po in t  of  t i n  ( for  
example  vapour phase) .  The  so lu ti on  to  th is  problem  is  not  yet  known .  I n  such  cases  normal  
producti on  methods  or  the  refl ow method  may be  used  as  a  test  procedure.  

B. 2. 2  Excessive  peak refl ow temperatu res  i n i t iate  fai l u res,  wh ich  cause  equ ipment  fai l u res  
under normal  use  cond i t i ons .  

Solder  d i pping  shou ld  on l y be  used  i f  data  exists  showing  that  correlation  between  the  part  
j unction  temperature  under  wave  so lder  and  d ipping  i s  equ ivalen t.  I n  add i t i on ,  data shou ld  
exist  showing  the  proper  preheating  for the  corre lati on .  

Preheati ng  i s  extremel y important  to  preven t  damage  to  parts ,  especial l y to  large  vo lume  
packages.  Preheati ng  i s  part  of  a  good  process  set-up.  

B.3  Choi ce of  severi ty 

B. 3. 1  Test  Td 1 :  Sol d erabi l i ty by sol d er bath  m eth od  

The  selection  of  t ime  and  temperatu re  values  from  Table  3  depends  on  the  thermal  capaci ty 
of  the  components.  

a)  Low thermal  capaci ty and/or h i gh  heat  resis tance  component  

————————— 
1   These  procedu res  have  been  establ i shed  by TC 40  and  TC  47,  by I ECQ:  I EC Qual i ty  Assessment  System  for  

E lectron i c  Components  h ttp: //www. i ecq . org /i ndex. h tm  and  by the  AIE :  I n ternati onal  Associat i on  Of  E lectri cal  
Contractors.  

2  To  be  publ i shed.  

http://www.iecq.org/index.htm
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I n  Group 2,  test  cond i ti on  235  
°
C,  2  s  i s  preferred  for general  components  of  l ow thermal  

capaci ty.  

b)  For h i gh  thermal  capaci ty componen t  

For  components  having  a  h i gh  thermal  capaci ty the  re levan t  speci fi cati on  may prescribe  

an  extension  of  the  immersion  t ime  up  to  (1 0  ±  1 )  s .  

I n  case  of  h i gh  thermal  capaci ty components  wi th  l ead ,  att i tude  B  ( f loati ng  atti tude)  or  
us ing  separated  l ead  shou ld  be  chosen  to  avo id  d rop  i n  solder bath  temperature.  

B. 3. 2  Test  Td 2:  Resi stan ce to  sol d eri n g  h eat  – Sol d er bath  m eth od  

The  selection  of  t ime  and  temperature  values  from  Table  6  depends  on  the  thermal  capaci ty 
and  thermal  sensi t i vi ty of  the  components.  

a)  Low thermal  capaci ty and/or h i gh  heat  resis tance  component  

I n  g roup 2  and  3,  test  cond i t i on  260  
°
C,  1 0  s  i s  preferred  for  general  componen ts  of  l ow 

thermal  capaci ty and  h igh  heat  res istance.  

b)  For h i gh  thermal  capaci ty componen t  

Certain  so lderi ng  methods  may requ i re  h i gher severi ty of  (270  ±  3 )  
°
C for  (5  ±  0 , 5)  s  or  the  

more  severe  cond i ti on  o f  ( 1 0  ±  1 )  s .  Such  cond i ti ons  shou ld  be  provided  by the  detai l  
speci f i cation  or  as  agreed  between  the  trad ing  partners .  

The  so lder  bath  method  cannot  be  appl ied  to  certain  l arge  sem iconductor  packages  
des igned  for  refl ow so ldering  because  the  so lder bath  temperature  i s  h i gher  than  the  
refl ow so ldering .  

c)  For l ow heat  res istance  component  

I n  case  of  alum in ium  e lectro l yt i c  capaci tors  wi th  non-sol id  e l ectro l yte,  f i lm  d i electric  
capaci tors  and  connectors,  the  so lder  bath  method  cannot  be  appl i ed.  

B. 3. 3  Test  Td 2:  Resi stan ce to  sol d eri n g  h eat  –Refl ow m eth od  

The selection  of  t ime  and  temperatu re  values  from  Table  7  depends  on  the  thermal  capaci ty 
and  thermal  sensi t i vi ty of  the  components.  

a)  Low thermal  capaci ty and/or h i gh  heat  resis tance  component  

The  test  cond i t i ons  i n  Table  B. 1  are  preferred  for general  components  of  l ow thermal  
capaci ty and  h i gh  heat  resistance.  

Tabl e  B . 1  – Test  con d i t i on s  

G rou p  Al l o y n am e  
T

1
 T

2
 t

1
 T

3
 t

2
 T

4
 t

3
 t

4
 

°C  °C  s  °C  s  °C  s  s  

1  Sn42Bi58     1 38      

2  
Sn63Pb37A 

Sn60Pb40A 
1 00  1 50  

60  to  1 20  
1 83  

60  to  1 50  
235  20  ±  1  360  max.  

3  Sn96, 5Ag3Cu , 5  1 50  200  21 7  260  30  ±  1  480  max.  

 

b)  H i gh  thermal  capaci ty componen t  

I n  case  of  components  wi th  h i gh  thermal  capaci ty,  the  temperatures  and  t imes  g i ven  i n  
Table  7  may not  always  be  appropriate,  e . g .  T4  cannot  be  ach ieved .  I n  such  a case  t1 ,  t2  

and  t4 need  to  be  determ ined  such ,  that  t3  i s  ach ieved .  

For p lastic  molded  sem iconductors,  refer to  I EC  60749-20.  

c)  For a  l ow heat  res istance  componen t  

Temperature  and  t ime  need  to  be  selected  from  Table  7  depending  on  the  heat  res is tance  
of  a  component  as  g i ven  by the  re levan t  speci f i cati on .  
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For  example,  i n  case  of  al um in ium  e lectro l yt i c  capaci tors  wi th  non-sol i d  e lectro l yte ,  the  
i nner e lectro l yte  temperatu re  needs  to  be  kept  u nder  the  boi l i ng  po in t  (e. g . 21 0  

°
C) .  

For i n formation ,  see  J -STD-075.  

B. 3. 4  Im m ersi on  atti tu d e  

The selecti on  of  the  immersion  att i tude  i n  F igu re  1  and  Fi gure  3  depends  on  the  thermal  
capaci ty of  the  components.  

a)  For so lderabi l i ty of  the  term ination  

When  test i ng  so lderabi l i ty of  term inati ons ,  certain  l arge  f l at  specimens  ( for example  
ceram ic  ch ip  carriers) ,  i f  immersed  i n  the  so lder  bath ,  wi l l  absorb heat.  I n  such  cases,  
att i tude  B  ( the  f loati ng  att i tude)  shou ld  be  chosen  by the  detai l  speci f i cation .  
D iscrim ination  between  d i fferent  s i zes  of  specimens  by varying  the  immersion  t ime  i s  not  
cons idered  des i rable.  

b)  For res is tance  to  so ldering  heat  

When  testing  res istance  to  so ldering  heat,  certain  l arge  f lat  specimens  ( for  example  
ceram ic  ch ip  carri ers) ,  i f  immersed  wi th  the  seating  p lane  vert ical ,  wi l l  not  experience  the  
thermal  g rad ien t  across  thei r  th ickness  that  they wou ld  i n  practical  so ldering .  I n  such  
cases,  atti tude  B  ( the  f l oating  att i tude)  shou ld  be  chosen  by the  detai l  speci f i cation .  
D iscrim ination  between  d i fferent  s i zes  of  specimens  by varying  the  immersion  t ime  i s  not  
cons idered  des i rable.  

B. 3. 5  Test  Td 3:  Dewetti n g  an d  resi stan ce to  d i ssol u t i on  of  m etal l i zati on  for 30  s  at  

260  °C  

See  Table  8 .  

I n  wave  soldering ,  the  speed  of  d isso lu ti on  of  metal l i zat i on  i s  much  g reater  than  i n  a  s tatic  d i p.  
With  wave,  refl ow or  vapour-phase  so lderi ng ,  the  specimen  may be  subj ected  to  subsequent  
i ron  so lderi ng  for touch -up or repai r.  A rather  l ong  immersion  at  h i gh  temperature  can  
therefore  be  speci fi ed  for test i ng  the  res istance  of  the  metal l i zat ion  to  d i ssolu tion  i n  mol ten  
so lder.  

The  severi t i es  of  dewetti ng  and  res istance  to  d issolu t ion  of  metal l i zat i on  shal l  depend  on  the  
components  electrode  s tructure.  
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An nex C  
(normative)  

 
Appl i cati on  of the  test  methods to  throug h  

hol e reflow solderi n g  com ponents  (THR)  

C.1  Sol derabi l i ty 

The so lderabi l i ty of  components  i n tended  for THR shou ld  be  tested  accord ing  I EC  60068-2-20,  
Test  Ta,  method  1 ,  bu t  accord ing  to  the  cond i t i ons  g i ven  i n  Table  C . 1 ,  wh ich  are  d i fferen t  
from  those  i n  IEC  60068-2-20  i n  order  to  reflect  the  cond i t ions  of  refl ow so lderi ng .  The  
re levant  speci fi cati on  shal l  prescribe  the  preheati ng  before  immersion  i n to  the  so lder bath .  A 
typi cal  cond i t i on  i s  keeping  the  test  specimen  i n  a  d i s tance  of  1 0  mm  above  the  so lder bath  
surface  for  30  s .  

Tabl e  C. 1  – Test  con d i t i on s  for sol d erabi l i ty test  

Sol d er Test  con d i ti on  Preh eati n g  

Sn60Pb40A 21 5  °C,  (3  ±  0 , 3)  s  opt i onal  

Sn96, 5Ag3Cu , 5  235  °C,  (5  ±  0 , 5)  s  recommended  

 

C.2  Resi stance to  sol deri ng  heat  

Test  Td2 ,  method  2 ,  ref low s imu lat ion  wi thou t  so lder shal l  be  used .  The  test  cond i t ions  re lated  

to  the  respective  so lderi ng  process  g roup appl y.  

C.3  Dewetti ng  

Test  Td3 ,  method  2 ,  ref low s imu lat ion  wi thou t  so lder shal l  be  used .  The  test  cond i t ions  re lated  

to  the  respective  so lderi ng  process  g roup appl y.  

C.4  Cri teri a  for eval uati on  

The cri teria for  evaluati on  shal l  be  provided  by the  componen t  speci f i cation .  
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An nex X  
( in formative)  

 
Cross reference for references to  the prior revisi on  of th is  speci ficati on  

The revis i on  of  th is  secti onal  speci f i cation  has  resu l ted  i n  a  new s tructure.  The  fo l l owing  table  
provides  a  cross  reference  for  al l  references  to  speci f ic  e lemen ts  of  the  pri or revis i on  of  th is  
Sectional  Speci f ication .  

I EC 60068-2-58: 2004  
3rd  ed i ti on  

Cl au se/Su bcl au se  

I EC 60068-2-58: 201 X 
4 th  ed i ti on  

Cl au se/Su bcl au se  

Notes  

1  1  — 

2  2  — 

3  3  — 

4  4  — 

5  — 
The  prescri pti ons  on  precond i t i on i ng  are  al l ocated  wi th  
the  separate  tests  Td

1
,  Td

2
,  or  Td

3
,  see  below.  

5 . 1  

6 . 2  

7. 2  

8. 2  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

5 . 2  6 . 3  — 

5. 3  7. 3  — 

6  — 

The  prescri pti ons  on  the  so l der  bath  method  are  
al l ocated  wi th  the  separate  tes ts  Td

1
,  Td

2
,  or  Td

3
,  see  

below.  

6 . 1  — — 

6. 1 . 1  5 . 1  — 

6. 1 . 2  

6 . 5. 2  

7. 5. 2  

8 . 4. 2  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

6 . 1 . 3  

6 . 5. 2  

7. 5. 2  

8 . 4. 2  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

6 . 2  

6. 5. 3  

7. 5. 3  

8. 4. 3  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

7  — 

The  prescri pti ons  on  the  so l der  refl ow method  are  
al l ocated  wi th  the  separate  tes ts  Td

1
,  Td

2
,  or  Td

3
,  see  

below.  

7. 1  — — 

7. 1 . 1  5 . 2  — 

7. 1 . 2  

6 . 6. 2 .  

7 . 6 . 2  

8 . 5. 3  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

7 . 1 . 3  
6 . 6. 3  

7. 6. 3  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

7 . 2  
6. 6. 4  

7. 6. 4  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
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I EC 60068-2-58: 2004  
3rd  ed i ti on  

Cl au se/Su bcl au se  

I EC 60068-2-58: 201 X 
4 th  ed i ti on  

Cl au se/Su bcl au se  

Notes  

8  — — 

8. 1  — 

The  prescri pt i ons  concern i ng  l ead -free  so lder al l oys  are  
al l ocated  wi th  the  separate  tes ts  Td

1
,  Td

2
,  or  Td

3
,  see  

below.  

8 . 1 . 1  
6 . 5 . 3 . 5  

7. 5. 3 . 5  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

8 . 1 . 2  — — 

8. 1 . 2. 1  6 . 6 . 6  — 

8. 1 . 2. 2  7. 6. 4. 4  — 

8. 2  — 

The  prescri pti ons  concern i ng  l ead  con tai n i ng  sol der 
al l oys  are  al l ocated  wi th  the  separate  tests  Td

1
,  Td

2
,  o r  

Td
3
,  see  below.  

8 . 2 . 1  

6 . 5. 3. 5  

7. 5. 3. 5  

8. 4. 3  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

8 . 2. 2  
6 . 6. 6  

7. 6. 4. 4  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

8 . 2. 3  6 . 6. 6  — 

8. 2. 4  7. 6. 4. 4  — 

9  9  — 

1 0  1 0  — 

Annex A Annex A — 

Annex B  Annex B  — 

Annex C  — 
I n formati on  re l evan t  to  components  for th rough -hole  
refl ow solderi ng  i s  avai l able  i n  I EC  61 760-3.  

B ibl i og raphy B ibl i og raphy — 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
ENVIRONMENTAL TESTING  – 

 
Part  2-58:  Tests  – 

Test  Td:  Test  methods for sol derabi l i ty,  resistance 
to  d i ssol uti on  of metal l i zati on  an d  to  solderi n g  heat  

of surface moun tin g  devices (SMD)  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  quest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other acti vi t i es ,  I EC publ i shes  I n ternati onal  S tandards ,  Techn ical  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zat i on  for Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  comm i ttee  has  representat i on  from  al l  
i n terested  I EC  Nati onal  Comm ittees.  

3)  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  use  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensu re  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Comm i ttees  undertake  to  apply I EC Publ i cati ons  
transparentl y  to  the  maximum  extent  poss ible  i n  the i r  nat i onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cat i on  shal l  be  c l earl y i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependent  cert i f i cat i on  bod ies  provi de  con form i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC marks  of  con form i ty.  I EC i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  of  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servants  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or  
other damage  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or  for  costs  ( i ncl ud i ng  l egal  fees )  and  
expenses  ari s i ng  ou t  of  the  publ i cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cat i ons .  

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct  appl i cati on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some of  the  e l ements  of  th i s  I EC  Publ i cat i on  may be  the  subject  of  
paten t  ri g h ts .  I EC  shal l  not  be  held  respons ibl e  for  i den t i fyi ng  any or  a l l  such  paten t  ri gh ts .  

DI SCLAIM ER 
Th i s  Con sol i d ated  versi on  i s  n ot  an  offi ci al  I EC Stan d ard  an d  h as  been  prepared  for  
u ser con ven i en ce.  On l y th e cu rren t  versi on s of  th e stan d ard  an d  i ts  am en d m en t(s)  
are  to  be  con si d ered  th e offi ci al  d ocu m en ts.  

Th i s  Con sol i d ated  versi on  of  I EC 60068-2-58  bears  th e ed i ti on  n u m ber 4. 1 .  I t  con si sts  of  
th e  fou rth  ed i ti on  (201 5-03)  [d ocu m en ts  91 /1 222/FDI S an d  91 /1 250/RVD]  an d  i ts  
am en d m en t  1  (201 7-07)  [d ocu m en ts  91 /1 445/FDI S  an d  91 /1 451 /RVD] .  Th e  tech n i cal  
con ten t  i s  i d en ti cal  to  th e  base ed i ti on  an d  i ts  am en d m en t.  

Th i s  Fi n al  versi on  d oes n ot  sh ow wh ere  th e tech n i cal  con ten t  i s  m od i fi ed  by 
am en d m en t  1 .  A separate  Red l i n e  versi on  wi th  al l  ch an g es h i g h l i g h ted  i s  avai l abl e i n  
th i s  pu bl i cati on .  
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I n ternati onal  Standard  I EC  60068-2-58  has  been  prepared  by I EC  techn ical  comm i ttee  91 :  
E lectron ics  assembly technology.  

Th is  fourth  ed i ti on  consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  incl udes  the  fo l l owing  s i gn i f ican t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :  

– the  add i t ion  of  Sn-Bi  l ow temperature  so lder  al l oy;  

– the  add i ti on  of  several  refl ow test  cond i t i ons  in  Table  7  – Resistance  to  so lderi ng  heat  – 
Test  cond i t i ons  and  severi ty,  ref low method ;  

– i n troduction  of  refl ow test  method  for  Test  Td3 :  Dewetting  and  res is tance  to  d issolu tion  of  
metal l i zat i on ;  

– implementati on  of  gu i dance  for  the  choice  of  a  test  severi ty i n  C lause  B. 3.  

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part  2 .  

A l i s t  of  al l  parts  i n  the  IEC  60068,  publ i shed  under  the  general  t i t l e  Environmental testing,  

can  be  found  on  the  I EC  webs i te.  

The  comm i ttee  has  decided  that  the  con ten ts  of  the  base  publ icati on  and  i ts  amendment  wi l l  
remain  unchanged  un ti l  the  s tabi l i ty date  i nd icated  on  the  I EC  web s i te  under 
"h ttp: //webstore. iec. ch "  i n  the  data re lated  to  the  speci fi c  publ ication .  At  th is  date,  the  
publ ication  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or  

•  amended.  

 

I M PORTANT – Th e 'col ou r i n si d e'  l og o  on  th e  cover pag e  of  th i s  pu bl i cati on  i n d i cates 
th at  i t  con tai n s  col ou rs  wh i ch  are  con si dered  to  be  u sefu l  for  th e  correct  
u n d erstan d i n g  of  i ts  con ten ts.  U sers  sh ou l d  th erefore pri n t  th i s  d ocu m en t  u si n g  a  
col ou r pri n ter.  
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ENVIRONMENTAL TESTING  – 
 

Part  2-58:  Tests  – 
Test Td:  Test  methods for sol derabi l i ty,  resistance 

to  d i ssol uti on  of metal l i zati on  an d  to  solderi n g  heat  
of surface moun tin g  devices (SMD)  

 
 
 

1  Scope 

This  part  of  I EC  60068  ou tl i nes  test  Td,  appl icable  to  surface  mounting  devices  (SMD) .  

Th is  document  provides  procedures  for determ in i ng  the  so lderabi l i ty,  res is tance  to  d issolu t ion  
of  metal l i zat i on  and  res istance  to  so ldering  heat  o f  devices  in  appl ications  us ing  so lder al loys ,  
wh ich  are  eu tectic  or  near eu tectic  t i n  l ead  (Pb) ,  or  l ead -free  al l oys.  

The  procedures  use  e i ther  a  so lder bath  or  refl ow method  and  are  appl icable  on l y to  
specimens  or products  des igned  to  wi thstand  short  term  immersion  i n  mol ten  so lder  or  l im i ted  
exposure  to  ref low systems.  

The  so lder  bath  method  i s  appl icable  to  SMDs  des igned  for  f l ow so lderi ng  and  SMDs  
des igned  for reflow so lderi ng  when  the  so lder  bath  (d ipping )  method  i s  appropriate.  

The  ref low method  i s  appl icable  to  the  SMD  des igned  for  ref low soldering ,  to  determ ine  the  
su i tabi l i ty of  SMDs  for  reflow soldering  and  when  the  solder  bath  (d ipping )  method  i s  not  
appropriate .  

The  obj ecti ve  of  th is  s tandard  i s  to  ensure  so lderabi l i ty of component lead or termination.  I n  
add i t i on ,  test  methods  are  provided  to  ensu re  that  the  component  body can  resis t  against  the  
heat  l oad  to  wh ich  i t  i s  exposed  du ring  so lderi ng .  

Th is  s tandard  covers  tests  Td 1 ,  Td2  and  Td3  as  l i sted  below:  

Nu m ber of  Td  Test  M eth od  

Td
1
 Sol derabi l i ty  of  term inati ons  

Method  1 :  Solder bath  

Method  2:  Refl ow  

Td
2
 Res i stance  to  sol deri ng  heat  

Method  1 :  Solder bath  

Method  2:  Refl ow 

Td
3
 Dewetti ng  and  res i stance  to  d i ssolu t i on  of  metal l i zati on  

Method  1 :  Solder bath  

Method  2:  Refl ow 

 

NOTE  1  For speci f i c  componen ts  other test  methods  may exi s t .  

NOTE  2  Test  Td  does  not  apply to  pri n ted  wi ri ng  board  (PWB) ,  see  I EC  61 1 89-3.  

NOTE  3  Speci f i c  th rough -hol e  devi ces  (where  the  devi ce  suppl i er has  speci f i cal l y  documented  support  for  refl ow 
so lderi ng )  are  al so  i ncl uded  i n  th i s  s tandard .  

2 Normati ve referen ces  

The fo l l owing  documents,  i n  whole  or  i n  part,  are  normati vel y referenced  i n  th is  documen t and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i t i on  c i ted  appl i es .  For 
undated  references,  the  l atest  ed i t i on  of  the  referenced  document  ( i nclud ing  any 
amendments)  appl i es .  

IEC 60068-1 ,  Environmental testing – Part 1: General and guidance  

I EC  60068-2-20:2008,  Environmental testing – Part 2-20: Tests – Test T: Test methods for 
solderability and resistance to soldering heat of devices with leads  
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IEC 601 94,  Printed board design,  manufacture and assembly – Terms and definitions  

I EC  61 1 90-1 -1 ,  Attachment materials for electronic assemblies – Part 1 -1: Requirements for 
soldering fluxes for high-quality interconnections in electronics assembly 

I EC  61 1 90-1 -2:201 4,  Attachment materials for electronic assembly – Part 1-2: Requirements 
for solder pastes for high-quality interconnections in electronics assembly 

I EC  61 1 90-1 -3 :2007,  Attachment materials for electronic assembly – Part 1-3: Requirements 
for electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic 
soldering applications   
I EC  61 1 90-1 -3 :2007/AMD1 :201 0  

IEC  61 1 91 -2,  Printed board assemblies – Part 2: Sectional specification – Requirements for 
surface mount soldered assemblies  

I EC  61 249-2-22,  Materials for printed boards and other interconnecting structures – Part 2-
22: Reinforced base materials clad and unclad – Modified non-halogenated epoxide woven E-
glass laminated sheets of defined flammability (vertical burning test),  copper-clad 

I EC  61 249-2-35,  Materials for printed boards and other interconnecting structures – Part 2-
35: Reinforced base materials,  clad and unclad – Modified epoxide woven E-glass laminate 
sheets of defined flammability (vertical burning test),  copper-clad for lead-free assembly 

I EC  61 760-1 ,  Surface mounting technology – Part 1: Standard method for the specification 
of surface mounting components (SMDs)  

I SO 9454-2: 1 998,  Soft soldering fluxes – Classification and requirements – Part 2: 
Performance requirements  

3 Terms an d  defi n i ti ons  

For the  purposes  of  th is  document,  the  terms  and  defi n i t i ons  g i ven  i n  I EC  60068-1 ,  
IEC  60068-2-20,  IEC  601 94,  and  the  fo l l owing  appl y.  

3. 1   
sol d erabi l i ty 
abi l i ty of  the  term ination  or e lectrode  of  the  SMD to  be  wetted  by so lder at  the  temperatu re  of  
the  term ination  or  e lectrode,  wh ich  i s  assumed  to  be  the  l owest  temperature  i n  the  so ldering  
process,  wi th i n  the  appl icable  temperature  range  of  the  so lder  al l oy 

3. 2   
resi stan ce to  sol d eri n g  h eat  
abi l i ty of  the  component  to  wi thstand  the  h i ghest  temperature  stress  i n  terms  of  temperature  
g rad ien t,  peak temperature  and  du ration  of  the  so lderi ng  process,  wi th i n  the  appl icable  
temperature  range  of  the  so lder  al l oy 

3. 3   
fl ow sol d eri n g  
wave,  d rag  or d i p  so ldering  process  where  the  product  i s  brough t  i n to  con tact  wi th  mol ten  
so lder i n  order to  attach  e lectron ic  componen ts  to  the  i n terconnecting  surface  

3. 4   
refl ow sol d eri n g  
j o i n ing  of  surfaces  that  have  been  t i nned  and/or  have  so lder between  them ,  p lacing  them  
together,  heating  them  unti l  the  so lder f l ows,  and  al l owing  the  surface  and  the  so lder  to  cool  
i n  the  j o ined  posi t i on  

3. 5   
wetti n g  
formation  of  an  adherent  coating  of  so lder  on  a  surface  i nd icated  by a  smal l  con tact  ang le  
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3. 6   
dewetti n g  
retracti on  of  mol ten  so lder on  a  so l i d  area that  i t  has  i n i t i al l y wetted  

Note  1  to  en try:  I n  some  cases  an  extremely th i n  f i lm  of  so l der may remain .  As  the  so lder retracts  the  con tact  
ang l e  i ncreases.  

3. 7   
n on -wetti n g  
i nabi l i ty to  form  an  adheren t  coating  of  so lder on  a  surface  i nd icated  by a con tact  ang le  
g reater  than  90°  

3. 8   
d i ssol u ti on  of  m etal l i zati on  
process  of  d issolvi ng  metal ,  usual l y by i n troducti on  of  chem icals  

3. 9   
pi n h ol e  
smal l  ho le  that  penetrates  from  the  surface  of  a  so lder to  base  material  

4 Groupi ng  of  sol deri n g  processes and  rel ated  test  severi ti es  

The mel t i ng  temperatu res  of  l ead- free  so lder  al loys  se lected  for  i ndustrial  processes  are  
s i gn i f i cantl y d i fferen t  from  those  for Sn-Pb solder  al loy.  Moreover,  the  mel ti ng  temperatures  of  
l ead-free  so lder  al l oys  are  d i fferent  from  each  other bu t  can  be  cl ustered  in  g roups.  

The  fol l owing  g roups  of  so lderi ng  processes  as  i nd icated  i n  Table  1 ,  are  g i ven  as  a  gu idel i ne  
to  se lect  the  severi t ies  for  the  wetti ng  and  res is tance  tests  against  the  speci f ied  so lderi ng  
heat:  
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Tabl e  1  – G rou pi n g  of  sol d eri n g  processes  an d  typi cal  test  severi t i es  – Overvi ew 

Process tem peratu re g rou p  a  
1  

Low 
2  

M ed i u m  
3  

M ed i u m -h i g h  
4  

H i g h  

Typi cal  sol d er  al l o y g rou p  Sn -Bi  Sn -Pb Sn -Ag -Cu  Sn -Cu  

Typi cal  
process  

tem peratu re  

Flow – 235  °C  to  250  °C  250  °C  to  260  °C  250  °C  to  260  °C  c  

Refl ow 1 70  °C  to  21 0  °C  21 0  °C  to  240  °C  235  °C  to  250  °C  – 

Test  
m eth od  

Test  property  Temperatu re  /  Du rat i on  

Solder bath  Solderabi l i ty  
(6 . 5 )  

1 75  °C  /  3  s  235  °C  /  2  s  245  °C  /  3  s  250  °C  /  3  s  

Resi s tance  to  
so lderi ng  heat  
(7. 5 )  

230  °C  /  1 0  s  
260  °C  /  5  s  260  °C  /  5  s  

 260  °C  /  1 0  s  
 260  °C   /   1 0  s   260  °C  /  1 0  s  

Dewett i ng  (8 . 2)  
 – 

260  °C  /  5  s  
– – 

 260  °C  /  1 0  s  

Resi s tance  to  
d i ssol u t i on  of  
metal l i zat i on  
(8 . 2 )  

– 260  °C  /  30  s  

Refl ow Solderabi l i ty  b  

(6. 6 )  
1 70  °C  /  1 0  s  21 5  °C  /  1 0  s  235  °C  /  1 0  s  – 

Resi stance  to  
solderi ng  heat  
(7. 6 )  

– 235  °C  /  20  s  

230  °C  /  30  s  

– 
245  °C  /  30  s  

Dewetti ng  (8 . 2)  250  °C  /  30  s  

260  °C  /  30  s  

a  Refer to  the  appropri ate  subclauses  for  the  detai l ed  test  cond i t i ons.  

b  Measured  at  the  solder j o i n t .  

c  255  °C  to  265  °C  may be  an  appl i cabl e  so lderi ng  temperatu re  range  for  boards  wi th  h i g h  thermal  demand.  

 

The  fo l l owing  statemen ts  shal l  be  appl ied  i n  Table  1 ;  

– Flow so ldering  appl i es  to  both  wave  soldering  and  d ip  so lderi ng .  

– Typical  process  temperatu res  for f low soldering  are  i den tical  to  the  so lder temperature.  
Typical  process  temperatures  for  ref low so ldering  are  the  term inal  and  top  surface 
temperature  of  the  SMDs.  

– The  bas ic  so lder  al l oys  l i s ted  i n  Table  1  present  t i n - lead  so lder  and  composi t i ons  that  are  
curren tl y preferred  for  l ead-free  so lderi ng  processes.  However,  other so lder  al l oys  when  
match ing  wi th  the  speci f i ed  g roup shou ld  not  be  excluded.  

5 Test  eq ui pment  

5. 1  Sol d er bath  

As  g iven  i n  I EC  60068-2-20:2008,  5 . 2. 1 ,  the  so lder bath  shal l  be  not  l ess  than  40  mm  in  depth  
and  not  l ess  than  300  m l  i n  vo lume.  

I n  case  of  h i gh  thermal  capaci ty componen ts,  the  vo lume of  the  so lder bath  shal l  be  g i ven  by 
the  re levant  speci f ication .  

The  material  of  the  so lder bath  container  shal l  be  res istan t  to  the  l i qu i d  so lder  al l oy.  

5. 2  Refl ow eq u i pm en t  

As l ong  as  the  test  cond i ti ons  are  fu l f i l l ed ,  any reflow equ ipment  may be  used .  The  fo l l owing  
two  methods  are  preferred:  
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g )  forced  gas  convection ;  

h )  vapour phase.  

NOTE  1  Forced  gas  convecti on  i s  preferred ,  i ncl ud i ng  i n frared  ass i s tance.  

NOTE  2  I n  case  of  vapour phase  solderi ng ,  a  speci f i c  vapou r creati ng  l i qu i d  i s  necessary for  each  test  
temperatu re.  

6 Test  Td 1 :  Sol d erabi l i ty of  termi n ati ons  

6. 1  Obj ect  an d  g en eral  d escri pti on  of  th e test  

Test  Td 1  provides  two  d i fferen t  test  methods  to  determ ine  the  so lderabi l i ty o f  the  metal l i zed  

end  cap  term inati ons  and  metal l i c  term inati ons  wh ich  meets  the  appl i cable  solder j o i n t  
requ i rements  of  I EC  61 1 91 -2  us i ng  each  of  the  so lderi ng  methods  speci fi ed  i n  I EC  61 760-1 .  

– Method  1 :  So lder  bath  

– Method  2 :  Ref low 

The  test  method  to  be  used  shal l  be  prescribed  i n  the  re levant  speci f ication .  

NOTE  1  The  so l der bath  method  i s  the  one  that  s imu lates  most  c l osely  the  so lderi ng  procedures  of  f l ow so lderi ng  
and  s im i l ar so l deri ng  processes  where  the  heat  i s  appl i ed  d i rectl y th rough  conducti on  from  a  mol ten  so lder.  

NOTE  2  The  ref l ow method  i s  the  one  that  s imu lates  most  c l osely  the  solderi ng  procedu res  of  refl ow sol deri ng  
processes,  l i ke  forced  gas  convecti on  or  vapou r phase,  where  the  heat  i s  appl i ed  by gas  convecti on  or vapour  
condensati on .  

6. 2  Speci m en  preparati on  

The surface  to  be  tested  shal l  be  i n  the  "as  received"  cond i t i on  and  needs  to  be  sh ie lded  from  
any kind  of  contam inati on ,  e . g .  i t  shal l  not  be  subsequen tl y touched  by f i ngers.  

The  specimens  shal l  not  be  c leaned  pri or to  the  appl ication  of  a  so lderabi l i ty test.  I f  requ i red  
by the  re levant  speci fi cati on ,  the  specimens  may be  deg reased  by immersion  i n  a  neu tral  
organ ic  so lven t  at  room  temperature.  

6. 3  Accel erated  ag ei n g  

When  accelerated  ageing  i s  prescribed  by the  re levant  speci f i cation ,  one  of  the  methods  of  
IEC  60068-2-20:2008,  4. 1 . 4  shal l  be  used.  

6. 4  In i t i al  m easu rem en ts  

The specimens  shal l  be  visual l y exam ined  and,  i f  requ i red  by the  re levan t  speci fi cati on ,  
e lectrical l y and  mechan ical l y checked.  

6. 5  M eth od  1 :  Sol d er bath  

 Sol d er bath  6. 5. 1

See  5. 1 .  

 So l d er  an d  fl u x 6. 5. 2

The so lder  al l oy shal l  be  se lected  from  Table  2,  un less  otherwise  prescribed  by the  relevan t  
speci f i cation .  
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Tabl e  2  – Sol d er al l oy an d  fl u x for  test  Td 1  

Process  tem peratu re g rou p  Sol d er al l o y a  an d  fl u x  

1  Sn42Bi58  b  

2  Sn60Pb40A or Sn63Pb37A 

3  Sn96, 5Ag3Cu , 5  

4  Sn99, 3Cu , 7  

a  Sol der al l oy des i gnati ons  and  to l erance  of  composi t i on  accord i ng  to  
I EC  61 1 90-1 -3:2007  and  Amendment  1 : 201 0,  Annex B .  

b  Acti vated  wi th  0 , 2  % ch lori de.  

 

The f l ux  shal l  cons ist  of  25  %  mass  fracti on  of  co lophony i n  75  % mass  fraction  of  2-propanol  
( i sopropanol )  or  ethyl  alcoho l  (as  speci f ied  in  I EC  60068-2-20:2008,  Annex  B) .  Preferabl y the  

f l ux  acti vi ty shou ld  con form  wi th  the  “ l ow (<0, 01 ) ”  l evel  L0 ,  corresponding  to  a  hal i de  mass  

fraction  of  <0, 01  % (C l ,  Br,  F)  (see  I EC  61 1 90-1 -1 ) .  

I f  non-acti vated  f l ux  i s  i nappropriate,  the  re levan t  speci fi cation  may prescribe  the  use  of  the  
above  f l ux  wi th  the  add i t i on  of  d i ethylammon ium  ch lori de  (anal yt i cal  reagen t  g rade)  of  a  mass  
fraction  of  0 , 2  % or 0 , 5  % ch lori de  (expressed  as  free  ch lori ne  based  on  the  co lophony 
con ten t) ,  see  Table  2.  

 Test  proced u re an d  con d i ti on s  6. 5. 3

 Speci m en  6. 5. 3.1

A specimen  shal l  not  be  used  for more  than  one  test.  

 Cl am pi n g  6. 5. 3.2

The  specimen  shal l  be  p laced  i n  a  stain less  stee l  c l ip  as  shown  i n  F igure  1 ,  where  the  cross  
sectional  area of  that  c l i p  shal l  not  exceed  the  smal l est  cross  sectional  area of  the  specimen ,  
un less  otherwise  prescribed  by the  re levan t  speci fi cati on .  No  part  of  the  c l ip  j aws  shal l  make  
con tact  wi th  the  areas  to  be  exam ined .  The  specimen  shal l  remain  i n  the  c l ip  wh i le  being  
f l uxed  and  d ipped  i n  the  so lder.  

NOTE  A c l i p  wi th  a  thermal  capaci ty  of  i ts  d i pped  part  s i gn i f i cant l y  exceed ing  the  thermal  capaci ty  of  the  
specimen  may l ead  to  a  decrease  of  the  l ocal  bath  temperatu re  next  to  the  specimen  and  thereby to  an  i ncrease  of  
the  effecti ve  severi ty  of  th i s  test.  

 Fl u xi n g  6. 5. 3.3

The specimen  shal l  be  completel y immersed  i n  f l ux  and  wi thdrawn  s lowl y,  un less  otherwise  
prescribed  by the  re levant  speci fi cati on .  Any excess  f l ux  shal l  be  removed  by con tact  wi th  
absorben t  paper.  

 Sol d er i m m ersi on  6. 5. 3.4

I f  the  preheati ng  i s  prescribed  by the  re levant  speci f i cati on ,  the  speci fi ed  durati on  and  
temperature  shal l  be  appl ied  immediate l y prior  to  the  immersion  of  the  specimen  in  the  solder  
bath .  

The  oxide  f i lm  on  the  so lder  bath  shal l  be  skimmed  off  immediatel y before  immersion .  

The  immersion  and  wi thdrawal  speed  shal l  be  i n  the  range  of  20  mm/s  to  25  mm/s.  
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Ke y 

1  Cl i p  

2  Specimen  

3  Solder  

The  immers ion  method  may not  be  appl i cable  for h i gh  thermal  capaci ty  components.  The  method  to  be  appl i ed  for  
such  components  shal l  be  g i ven  i n  the  re l evant  speci f i cat i on .  

Fi g u re 1  – Exam pl es  of  i m m ersi on  atti tu d es  

Two  atti tudes  of  immersion  are  standard ized:  

Att i tude  A:   For  most  specimens,  the  areas  to  be  exam ined  shal l  be  immersed  not  l ess  than  
2  mm  below the  so lder  men iscus  (bu t  not  to  a  g reater depth  than  necessary;  see  
Fi gu re  1 )  wi th  the  seati ng  plane  vert ical .  

Att i tude  B:   For certai n  specimens  (see  B. 3. 4) ,  the  specimen  may be  f l oated  on  the  so lder.  

Att i tude  A shal l  be  appl i ed ,  i f  the  relevan t  speci f ication  does  not  prescribe  an  atti tude  to  be  
used .  

 Test  con d i t i on s  6. 5. 3.5

The durati on  and  temperatu re  of  immersion  shal l  be  se lected  from  Table  3 ,  u n less  otherwise  
prescribed  by the  re levan t  speci f i cation .  
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Tabl e  3  – Sol d erabi l i ty – Test  con d i t i on s an d  severi ty,  sol d er bath  m eth od  

G rou p  Al l o y n am e  Test  con d i ti on s an d  severi ty  a  

1  
Sn42Bi58  
(acti vated  f l u x,  0 , 2  % ch lori de)  

(1 75  ±  3 )  °C  (3  ±  0 , 5)  s  

2  
Sn60Pb40A or  
Sn63Pb37A 

(21 5  ±  3 )  °C  (3  ±  0 , 2 )  s  

(235  ±  3 )  °C  (2  ±  0 , 2 )  s  

3  Sn96, 5Ag3Cu , 5  (245  ±  3 )  °C  (3  ±  0 , 3 )  s  

4  Sn99, 3Cu , 7  (250  ±  3 )  °C  (3  ±  0 , 3 )  s  

a  For componen ts  havi ng  a  h i g h  thermal  capaci ty  the  rel evan t  speci f i cat i on  may prescribe  an  extension  of  the  

immers i on  t ime  up  to  (1 0  ±  1 )  s .  

 

6. 6  M eth od  2:  Refl ow 

 Refl ow eq u i pm en t  6. 6. 1

See  5 . 2.  

 Sol d er paste  6. 6. 2

Solder paste  shal l  be  as  i n  Table  4 ,  u n less  otherwi se  prescribed  by the  re levan t  speci f ication .  

Tabl e  4  – Sol d er paste  speci fi cati on  

G rou p  Al l o y n am e a  
F l u x cl assi fi cati on  b  

Powd er si ze  t ype  c  

Nom i n al  m etal  con ten t,   
m ass fracti on  

% I EC I SO 

1  Sn42Bi58  ROL0   1 . 1 . 1  3  90  

2  Sn60Pb40A or  
Sn63Pb37A 

ROL0   1 . 1 . 1  3  90  

3  Sn96, 5Ag3Cu , 5  ROL0  1 . 1 . 1  3  88  

4 – – – – 

a  Sol der al l oy des i gnati ons  and  to l erance  of  composi t i on  accord i ng  to  I EC  61 1 90-1 -3:2007  and  Amendment 
1 : 201 0,  Annex B .  

b  Refer to  I EC  61 1 90- 1 - 1  or I SO 9454-2  for  detai l s .  

c  Refer to  I EC  61 1 90-1 -2:201 4,  Table  2 .  Any other powder  s i ze  shou ld  be  prescribed  i n  the  relevan t  
speci f i cati on .   

 

 Test  su bstrates  6. 6. 3

The test  substrate  shal l  cons is t  of  an  unmetal l i zed  and  non-wettable  (no  tracks  or l ands)  
p iece of  ceram ic  (al um ina 90  % to  98  %)  or  epoxide  woven  E-g lass  l am inated  ci rcu i t  board  as  
def ined,  for  example,  i n  I EC  61 249-2-22  or I EC  61 249-2-35.  

For  the  solderabi l i ty test,  the  test  substrate  shou ld  not  have  so lder  l ands,  as  a  vi sual  
exam ination  of  the  bottom  s ide  of  the  term ination/e lectrode  i s  requ i red .  See  Annex  A.  

D imens ional  detai ls  and  the  number of  sample(s)  to  be  tested  shal l  be  g i ven  i n  the  re levan t  
speci f ication .  

 Test  proced u re  6. 6. 4

 Speci m en s  6. 6. 4.1

A specimen  shal l  not  be  used  for more  than  one  test.  

 Appl i cati on  of  sol d er paste  6. 6. 4.2

The  so lder  paste  shal l  be  appl i ed  to  the  test  substrate  by screen  or  stenci l  pri n ti ng ,  
d ispensing  or  p i n  transfer.  
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The  area (s i ze)  to  be  pri n ted ,  and  thus  the  amount  of  so lder paste  depos i t,  shal l  be  speci f i ed  
i n  the  re levan t  speci f i cati on .  When  solder paste  i s  appl ied  by d ispens ing  or p i n  transfer,  the  
vo lume shal l  be  ad justed  so  that  a  comparable  solder  volume can  be  ach ieved .  

NOTE  The  th i ckness  of  the  so lder deposi t  i s  i n  the  range  from  60  µm  to  250  µm.  

 Pl acem en t  of  speci m en s  6. 6. 4.3

After pri n ti ng ,  the  term inations  of  the  specimen  shal l  be  p laced  on  the  so lder paste.  The  
placemen t procedure  ( for example  depth  of  penetration)  shal l  be  prescribed  i n  the  re levant  
speci f ication .  

 Refl ow tem peratu re profi l e  for  Test  Td 1  6 . 6. 5

As  a  m in imum ,  the  fo l l owing  parameters  shown  i n  F igu re  2  shal l  be  speci f i ed  for  the  refl ow 
temperature  profi l e.  

 

 

Ke y 

T
1
 M i n imum  preheati ng  temperatu re  

T
2   Maximum  preheati ng  temperatu re  

T
3   Liqu idus  temperatu re  

T
4   Peak temperatu re  

t
1   Preheati ng  du rati on  

t
2   Time  above  l i qu i dus  temperatu re  

t
3   Time  above  (T

4
 – 5  °C)  

t
4
 Time  to  T

4  

a The  temperatu re  g rad ien t  of  the  i ncreasing  s l ope  shal l  n ot  exceed  3  K/s .  

b  Preheat  area.  

c  The  temperatu re  g rad ien t  of  the  decreasing  s l ope  shal l  not  exceed  6  K/s .  

Fi g u re 2  – Refl ow tem peratu re profi l e  for sol d erabi l i ty  
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The  temperature  shal l  be  measured  at  the  specimen  term ination ,  un less  o therwise  prescribed  
by the  re levan t  speci f ication .  

 Test  con d i t i on s  6. 6. 6

The parameters  for the  temperature  profi le  shal l  be  selected  from  Table  5,  un less  otherwise  
prescribed  by the  re levan t  speci f i cation .  

Tabl e  5  – Sol d erabi l i ty – Test  con d i t i on s – M eth od  2:  Refl ow 

G rou p  Sol d er  al l o y 
T

1
 T

2
 t

1
 T

3
 t

2
 T

4
 a  t

3
 b   

°C  °C  s  °C  s  °C  s  

1  Sn42Bi58  1 00  ±  5  1 30  ±  5  60  to  1 20  1 38  40  ±  5   1 70  1 0  

2  Sn63Pb37A 

Sn60Pb40A 
1 00  1 50  60  to  1 20  1 83  40  ±  5  21 5  1 0  

3  Sn96, 5Ag3Cu , 5  1 50  1 80  60  to  1 20  21 7  40  ±  5  235  1 0   

4 Not  appl i cable  

a  Peak temperatu re  (T
4
)  i s  defi ned  as  m in imum  for  acceptance  test i ng  and  maximum  for  qual i f i cati on  test i ng .  

b   Time  above  (T
4

 – 5  °C)  i s  def i ned  as  m in imum  for  acceptance  test i ng  and  maximum  for qual i f i cat i on  testi ng .  

 

7 Test  Td 2:  Resi stance to  sol deri n g  heat  

7. 1  Obj ect  an d  g en eral  d escri pti on  of  th e test  

Test  Td2  provides  two  d i fferent  test  methods  to  evaluate  the  so ldering  heat  res is tance  of  SMD.  

– Method  1 :  So lder bath  (Not  appl icable  to  the  component  des igned  for ref low so ldering  on l y)  

– Method  2 :  Reflow 

The  test  method  to  be  used  shal l  be  i nd icated  i n  the  relevant  speci fi cati on .  

NOTE  1  The  so l der bath  method  i s  the  one  that  s imu lates  most  c l osely  the  solderi ng  procedures  of  f l ow solderi ng  
and  s im i l ar so l deri ng  process  where  the  heat  i s  appl i ed  d i rect l y  th rough  conducti on  from  a  mol ten  solder.  

NOTE  2  The  refl ow method  i s  the  one  that  s imu lates  most  c l osel y the  so lderi ng  procedu res  of  refl ow sol deri ng  
processes,  l i ke  forced  gas  convecti on  or  vapou r phase,  where  the  heat  i s  appl i ed  by gas  convecti on  or  vapour  
condensati on .  

NOTE  3  The  re l evant  speci f i cat i on  may speci fy  a  ref l ow so lderi ng  s imu lat i on  test  wi thou t  appl i cat i on  of  sol der  
paste  (e. g .  see  I EC  60749-20  for sem iconductor devi ces) .  

7. 2  Speci m en  preparati on  

The surface  to  be  tested  shal l  be  i n  the  "as  received"  cond i t i on  and  needs  to  be  sh ie lded  from  
any kind  of  contam inati on ,  e . g .  shal l  not  be  subsequentl y touched  by f i ngers.  

I f  requ i red  by the  re levant  speci f ication ,  the  specimen  may be  degreased  by immersion  i n  a  
neu tral  organ ic  so lvent  at  room  temperature.  

7. 3  Precon d i t i on i n g  

I n  case  of  moisture  sens i ti ve  devices  (MSD)  pre-dryi ng  may be  needed.  

NOTE  1  When  moi stu re  sens i t i ve  devi ces  (MSD)  are  tested ,  moi stu re  soak can  be  considered  to  determ ine  the  
i n f l uence  of  absorbed  moi stu re  to  the  res i s tance  against  so l deri ng  heat  u nder worst  case  cond i t i ons.  

NOTE  2  Examples  for  su i tabl e  soak procedures  may be  found  i n  I EC  60749-20,  or  I EC  61 760-4.  

7. 4  I n i t i al  m easu rem en ts  

The specimens  shal l  be  visual l y exam ined  and,  i f  requ i red  by the  re levan t  speci fi cati on ,  
e lectrical l y and  mechan ical l y checked.  
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7. 5  M eth od  1 :  Sol d er bath  

 Sol d er bath  7. 5. 1

See  5 . 1 .  

 Sol d er an d  fl u x 7. 5. 2

For  the  res is tance  to  the  so lderi ng  heat  test,  any al l oys  may be  used ,  provided  they are  
completel y l i qu i d  at  the  requ i red  temperatu re.  

The  f l ux  shal l  cons is t  of  a  mass  fraction  of  25  %  of  co lophony i n  a  mass  fracti on  of  75  % of  
2-propanol  ( i sopropanol )  or  ethanol  (ethyl  alcohol ) ,  as  speci f ied  i n  I EC  60068-2-20:2008,  
Annex B,  acti vated  by the  add i t i on  of  d i ethylammon ium  ch loride  (anal yt ical  reagen t  g rade) ,  of  
a  mass  fraction  of  0 , 5  %  ch lori de  (expressed  as  free  ch lori ne  based  on  the  co lophony content) .  

I n formation  concern ing  the  used  f lux  type  shal l  be  g i ven  i n  the  product  detai l  speci f i cati on .  

 Test  proced u re an d  con d i ti on s  7. 5. 3

 Speci m en s 7. 5. 3.1

A specimen  shal l  not  be  used  for more  than  one  test.  

 Cl am pi n g  7. 5. 3.2

The  specimen  shal l  be  placed  in  a  stai n less  steel  c l ip  as  shown  i n  F igure  1 ,  where  the  cross  
secti onal  area of  that  c l i p  shal l  not  exceed  the  smal l est  cross  sectional  area of  the  specimen ,  
un less  otherwise  prescribed  by the  re levan t  speci f ication .  No  part  of  the  c l ip  j aws  shal l  make  
con tact  wi th  the  areas  to  be  exam ined .  The  specimen  shal l  remain  i n  the  c l ip  wh i le  be ing  
f l uxed  and  d ipped  i n  the  so lder.  

NOTE  A c l i p  wi th  a  thermal  capaci ty  of  i ts  d i pped  part  s i gn i f i cant l y  exceed ing  the  thermal  capaci ty  of  the  
specimen  may l ead  to  a  decrease  of  the  l ocal  bath  temperatu re  next  to  the  specimen  and  thereby to  a  decrease  of  
the  effecti ve  severi ty  of  th i s  test.  

 Fl u xi n g  7. 5. 3.3

The specimen  shal l  be  completel y immersed  i n  f l ux  and  wi thdrawn  s lowl y,  un less  otherwise  
prescribed  by the  re levant  speci fi cati on .  Any excess  f lux  shal l  be  removed  by con tact  wi th  
absorben t  paper.  

 Sol d er i m m ersi on  7. 5. 3.4

I f  preheati ng  i s  prescribed  by the  re levan t  speci f i cation ,  the  speci f ied  duration  and  
temperature  shal l  be  appl ied  immediate l y prior  to  the  immersion  of  the  specimen  in  the  solder  
bath .  

The  oxide  f i lm  on  the  so lder  bath  shal l  be  skimmed  off  immediatel y before  immersion .  

The  immersion  and  wi thdrawal  speed  shal l  be  i n  the  range  of  20  mm/s  to  25  mm/s.  



 – 1 8  – IEC  60068-2-58:201 5+AMD1 :201 7  CSV  
  © I EC  201 7  

 

Ke y 

1  Cl i p  

2  Specimen  

3  Solder  

The  methods  shown  may not  be  appl i cabl e  to  h i gh  thermal  capaci ty  components.  Immers i on  method  for  h i gh  
thermal  capaci ty  componen ts  shal l  be  g i ven  i n  the  re levant  speci f i cat i on .  

Fi g u re 3  – Exam pl es  of  i m m ersi on  atti tu d e 

Two  atti tudes  of  immersion  are  standard i zed:  

Att i tude  A:    For  most  specimens ,  the  areas  to  be  exam ined  shal l  be  immersed  not  l ess  
than  2  mm  below the  solder  men iscus  (bu t  not  to  a  g reater depth  than  necessary;  
see  Fi gure  3)  wi th  the  seati ng  plane  vert ical .  

Att i tude  B:    For certain  specimens  (see  B. 3. 4) ,  the  specimen  may be  f l oated  on  the  so lder.  

I f  the  relevan t  speci f ication  does  not  menti on  the  att i tude,  att i tude  A shal l  be  adopted .  

 Test  con d i t i on s – M eth od  1 :  Sol d er bath  7. 5. 3.5

The durati on  and  temperature  of  immersion  shal l  be  se lected  from  Table  6 ,  un less  otherwise  
prescribed  by the  re levant  speci f ication .  

IEC 

 

 

 

  

 

 

 

3  

2  
1  

3  

2  1  

3  

2  
1  

3  

2  1  

3  

2  1  

3  

2  
1  
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Tabl e  6  – Resi stan ce to  sol d eri n g  h eat  – 
Test  con d i t i on s an d  severi ty,  sol d er bath  m eth od  

G rou p  Al l o y com posi ti on  a  Test  con d i ti on s an d  severi t y 

1  Sn42Bi58  (230  ±  3 )  °C  (1 0  ±  1 )  s  

2  
Sn60Pb40A or  

Sn63Pb37A 
(260  ±  5 )  °C  

(5  ±  1 )  s  

(1 0  ±  1 )  s  

3  Sn96, 5Ag3Cu , 5  (260  ±  5 )  °C  b  
(5  ±  1 )  s  

(1 0  ±  1 )  s  

4  Sn99, 3Cu , 7  (260  ±  5 )  °C  b  ( 1 0  ±  1 )  s  

a  Al l oy composi t i ons  g i ven  here  are  for  i n formati on  on l y  and  do  not  s tate  any prescripti on  for  speci f i c  al l oys  to  
be  used  i n  th i s  test,  see  7. 5. 2.  

b  Certai n  so lderi ng  methods  may requ i re  the  h i g her severi ty  o f  (270  ±  3 )  °C  for  (5  ±  0 , 5)  s  o r the  more  severe  

cond i t i on  of  (1 0  ±  1 )  s .  Such  cond i t i ons  shou l d  be  provi ded  by the  detai l  speci f i cati on  or  ag reed  between  the  
trad i ng  partners.  

 

7. 6  M eth od  2:  Refl ow 

 Refl ow eq u i pm en t  7. 6. 1

See  5 . 2.  

 Sol d er paste  7. 6. 2

Solder paste  i s  normal l y not  requ i red  for the  res istance  to  so lderi ng  heat  test.  

 Test  su bstrates  7. 6. 3

I f  requ i red ,  the  test  substrate  shal l  cons ist  of  an  unmetal l i zed  and  non-wettable  (no  tracks  or 
l ands)  pi ece  of  ceram ic  (alum ina 90  % to  98  %)  or  epoxide  woven  E-g lass  lam inated  c i rcu i t  
board  as  defi ned ,  for  example,  i n  I EC  61 249-2-22  or  I EC  61 249-2-35.  

For  the  res istance  to  soldering  heat  test,  the  test  substrate  shou ld  not  have  so lder  l ands,  as  a  
visual  exam inati on  of  the  bottom  s ide  of  the  component  i s  requ i red .  See  Annex  A.  

D imens ional  detai l s  and  the  number of  sample(s)  to  be  tested  shal l  be  g i ven  i n  the  relevan t  
speci f i cation .  

Th is  test  does  not  cover add i t i onal  s tresses  to  the  test  specimen  by ci rcu i t  boards.  The  
mounting  to  test  substrates  before  testi ng  shal l  be  described  by the  re levan t  speci f ication .  

 Test  proced u re an d  con d i ti on s  7. 6. 4

 Speci m en s  7. 6. 4.1

A specimen  shal l  not  be  used  for  more  than  one  test.  The  specimen  may be  tested  wi th  or  
wi thout  solder paste,  as  requ i red  by the  re levant  speci f ication .  

 Appl i cati on  of  sol d er paste  7. 6. 4.2

I f  requ i red,  the  so lder  paste  shal l  be  appl i ed  to  the  test  substrate  by screen  or  stenci l  pri n ti ng ,  
d i spensing  or  p i n  transfer  as  speci fi ed  i n  the  re levan t  speci fi cati on .  I n  th is  case  the  area (s i ze)  
to  be  pri n ted  and  the  th i ckness  of  the  so lder paste  depos i t  shal l  be  speci fied  in  the  re levan t  
speci f i cation .  When  so lder paste  i s  appl ied  by d i spens ing  or p in  transfer,  the  vo lume shal l  be  
ad j usted  so  that  a  comparable  so lder  volume can  be  ach ieved .  

 Pl acem en t  of  speci m en s 7. 6. 4.3

As  appl icable,  after  pri n ti ng ,  the  term inations  of  the  specimen  shal l  be  placed  on  the  so lder 
paste  or the  substrate.  The  placemen t procedure  ( for example  depth  of  penetration )  shal l  be  
prescribed  in  the  re levant  speci fi cati on .  
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 Refl ow tem peratu re profi l e  7. 6. 4.4

As  a  m in imum ,  the  fo l l owing  parameters  shown  i n  F i gu re  4  shal l  be  speci fi ed  for  the  refl ow 
temperature  profi l e.  

 

T
1  Min imum  preheati ng  temperatu re  

T
2  Maximum  preheati ng  temperatu re  

T
3  Liqu idus  temperatu re  

T
4  Peak temperatu re  

t
1   Preheati ng  du rati on  

t
2   Time  above  l i qu i dus  temperatu re  

t
3   Time  above  (T

4
 – 5  °C)  

t
4
 Time  to  T

4
 

a  The  temperatu re  g rad ien t  of  the  i ncreasing  s l ope  shal l  n ot  exceed  3  K/s .  

b  P reheat  area  

c  The  temperatu re  g rad ien t  of  the  decreasing  s l ope  shal l  not  exceed  6  K/s .  

Fi g u re 4  – Refl ow tem peratu re profi l e  for resi stan ce  to  sol d eri n g  h eat  

The temperatu re  shal l  be  measured  at  the  specimen ’s  top body su rface  (peak package  body 
temperature) ,  un less  otherwise  prescribed  by the  re levant  speci f icati on .  

The ref low temperature  prof i le  for resis tance  to  so lderi ng  heat  test  shal l  be  as  speci fi ed  i n  
Table  7,  un less  otherwise  prescribed  by the  re levan t  speci f icati on .  

NOTE  A forced  gas  convecti on  oven  i s  recommended  to  ensure  reproduci bi l i ty  of  the  refl ow temperatu re  profi l e .  

The number of  test  cycles  shal l  be  a  m in imum  of  one  and  a maximum  of  th ree,  and  shal l  be  
speci f ied  in  the  re levan t  speci fi cati on ,  un less  otherwise  prescribed  by the  re levant  
speci f ication .  The  recovery period  between  two  successive  cycles  shal l  be  the  t ime  i t  takes 
un t i l  the  temperature  of  the  specimen  drops  below 50  °C.  

IEC 

Time 

T
e
m

p
e
ra

tu
re

 

T4  

T3  

T2  

T1  

a  

b  

c  

t1  

t2  

t3  

t4  

T4  −  5  °C  
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Tabl e  7  – Resi stan ce to  sol d eri n g  h eat  – 
Test  con d i t i on s an d  severi ty,  refl ow m eth od  

G rou p  Al l o y n am e 
T

1
 T

2
 t

1
 f  T

3
 t

2
g   T

4
 

a   t
3

 

b, a    t
4

 

°C  °C  s  °C  s  °C  s  s  

1  Sn42Bi58     1 38      

2  
Sn63Pb37A 

Sn60Pb40A 
1 00  1 50  

60  to  1 20  

1 83  

30  to  60  e  

60  to  1 50   

21 5  

235  

1 0  ±  1  

20  ±  1  

30  ±  1  

40  ±  1  

360  
max 

3  Sn96, 5Ag3Cu , 5  1 50  200  21 7  

220  to  235c  20  to  40c  

480  
max 

230  to  260e  
5  maxe  

1 0  maxe  

245  

250  

260  

20  ±  1  

30  ±  1 d  

a   The  combinati on  of  temperatu re  and  t ime  i s  determ ined  by the  thermal  mass  of  the  component  and  shal l  be  
g i ven  by the  re l evant  speci f i cat i on .  Fu rther i n formati on  how to  determ ine  appl i cable  tes t  cond i t i ons ,  see  
I EC  TR  60068-3-1 2.  

 Peak temperatu re  (T
4
)  measured  at  the  specimen ’s  top  body  su rface  i s  defi ned  as  maximum  for  acceptance  

test i ng  and  m in imum  for  qual i f i cat i on  testi ng .  

b  To lerance  for  t ime  above  (T
4
 – 5  °C)  i s  defi ned  maximum  as  for  acceptance  testi ng  and  m in imum  for 

qual i f i cati on  testi ng .  

c  Componen ts  wi th  h i gh  thermal  mass  may requ i re  th i s  severi ty;  detai l s  shal l  be  provided  by the  re levant  
speci f i cat i on .  

d  A  more  severe  t
3
 o f  (40  ±  1 )  s  i s  al so  i n  use  for certai n  appl i cat i ons  wi th  h i gh  package  dens i ty  /  h i g h  thermal  

mass  PCB.  

e  Appl i cable  for  h i g h  thermal  sens i t i vi ty.  

f  Depend ing  on  the  thermal  mass  of  the  componen ts ,  the  t ime  t
1
 m ay be  extended .  

g  The  t ime  t
2
 depends  on  the  thermal  mass  of  the  components .

 

 

8 Test  Td 3:  Dewetti ng  and  resi stance to  d i ssol uti on  of  metal l i zati on  

8. 1  Obj ect  an d  g en eral  d escri pti on  of  th e test  

Test  Td3  provides  a  test  method  to  evaluate  the  l oss  of  wetti ng  abi l i ty of  a  term inal  su rface  

during  soldering  (dewetti ng ) ,  or  the  l oss  of  so lderable  area of  a  term inal  surface  by d issolu t ion  
of  metal l i zat ion .  

– Method  1 :  So lder  bath  

– Method  2 :  Ref low 

The  test  method  to  be  used  shal l  be  i nd icated  i n  the  relevant  speci f ication .  

NOTE  Refl ow test  method  to  determ ine  the  dewett i ng  

8. 2  Speci m en  preparati on  

The surface  to  be  tested  shal l  be  i n  the  "as  received"  cond i t i on  and  needs  to  be  sh ie lded  from  
any kind  of  contam inati on ,  e . g .  shal l  not  be  subsequen tl y touched  by the  f i ngers  or  otherwise  
con tam inated .  

I f  requ i red  by the  re levant  speci fi cati on ,  the  specimen  may be  degreased  by immersion  i n  a  
neu tral  organ ic  so lvent  at  room  temperature.  

I n  case  of  MSD  pre-dryi ng  may need  to  be  cons idered .  
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8. 3  I n i t i al  m easu rem en ts  

The specimens  shal l  be  visual l y exam ined  and,  i f  requ i red  by the  re levan t  speci f icati on ,  
e lectrical l y and  mechan ical l y checked.  

8. 4  M eth od  1 :  Sol d er bath  

 Sol d er bath  8. 4. 1

See  5 . 1 .  

 Sol d er an d  fl u x 8. 4. 2

See  7. 5. 2.  

 Test  proced u re an d  con d i ti on s  8. 4. 3

The durati on  and  temperature  of  immersion  shal l  be  se lected  from  Table  8 ,  un less  otherwise  
prescribed  by the  re levan t  speci f i cation .  

I f  a  to tal  immersion  t ime  of  1 0  s  i s  requ i red  because  dewett i ng  can  occur  s lowl y,  th is  
immersion  shal l  be  d i vi ded  i n to  two  periods  of  5  s  each  in  order  that  any rapid  dewetti ng  i s  not  
masked  by any subsequent  re-wetting .  

Gu idance  on  the  choice  of  severi t ies ,  i ncl ud ing  those  for  l ower g rades  of  d i ssolu ti on  of  
metal l i zat ion ,  i s  g i ven  i n  Clause  B. 3.  

The  speed  of  dewetti ng  and  d issolu t ion  of  metal l i zat ion  depends  on  temperatu re,  t ime  and  the  
combination  of  term inal  su rface  material  and  so lder al l oy.  

Tabl e  8  – Dewetti n g  an d  resi stan ce  to  d i ssol u ti on  of  m etal l i zat i on  –  
Test  con d i t i on s an d  severi ty,  sol d er bath  m eth od  

Propert y tested  

Severi ty 

(260  ±  5 )  °C  

(5  ±  0 , 5)  s  (1 0  ±  1 )  s  (30  ±  1 )  s  

Dewetti n g  X X  

Resi stan ce to  d i ssol u ti on  of  m etal l i zati on    X  

X”  denotes  ‘ appl i cable ’ .  

 

8. 5  M eth od  2:  Refl ow 

 Refl ow eq u i pm en t  8. 5. 1

See  5 . 2.  

 Speci m en  8. 5. 2

A specimen  shal l  not  be  used  for  more  than  one  test.  The  test  appl ies  on l y for specimens  wi th  
a p i n  f i n i sh  that  wi l l  mel t  duri ng  the  ref low process,  th is  i s  not  the  case  for,  for  example,  
N iPdAu  p in  f i n ishes.  

 Sol d er paste  8. 5. 3

Solder paste  i s  not  requ i red  for  th is  test.  

 Fl u x 8. 5. 4

Flux  shal l  be  used  as  described  i n  Table  4,  or  as  requ i red  i n  the  re levant  speci f i cation .  I t  shal l  
be  appl ied  by a  brush  on  the  term inati on  of  the  tested  componen t.  

 Refl ow profi l e  8. 5. 5

Reflow prof i l e  as  described  i n  F igu re  4  and  Table  7  shal l  be  appl i ed ,  u n less  otherwise  
prescribed  by the  re levan t  speci f i cation .  
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 Pl acem en t  of  th e  speci m en  8. 5. 6

The  specimens  to  be  tested  shal l  be  f i xed  to  a  su i table  substrate  in  a  way,  (e . g .  wi th  a  h igh  
temperature  double  s i ded  adhes ive  tape)  that  they wi l l  not  move  during  the  refl ow test.  The  
components  shal l  be  f i xed  ups ide  down  (on  the  tape) ,  and  the  term inations  shal l  show 
upwards,  as  demonstrated  i n  F i gure  5  and  paral l e l  to  the  carri er.  

 

Ke y 

1  Term inati on  

2  Componen t  (ups i de  down )  

3  H i gh  temperatu re  doubl e  s i ded  adhes ive  tape  

4  Substrate  

Fi g u re 5  – Exam pl e for  pl acem en t  of  a  speci m en  to  a  test  su bstrate  

 Appl i cati on  of  th e refl ow profi l e  8. 5. 7

The selected  ref low profi l e  shal l  be  appl i ed  once  to  the  specimen  on  the  carrier,  i n  order to  
mel t  the  term inati on  f i n ish .  

 Eval u ati on  8. 5. 8

Dewett i ng  shal l  not  exceed  the  cri teria described  i n  C lause  A. 2.  

Note  that  th is  test  does  not  d i rect l y assess  the  dewett ing  bu t  assesses  the  poss ibi l i ty of  the  
dewetti ng .  

9 Fi nal  measurements  

9. 1  Fl u x rem oval  

With in  60  m in  of  the  test  and  after  the  specimen  has  been  al lowed  to  cool  to  room  
temperature,  the  f l ux  residues  shal l  be  removed  wi th  a su i table  so lvent.  After coo l i ng ,  the  
specimen  shal l  be  removed  from  the  substrate  for  i nspection .  Detai l s  of  the  removal  
procedure  shal l  be  g i ven  i n  the  re levan t  speci f ication .  

9. 2  Recovery con d i t i on s  

The recovery cond i t i ons  shal l  be  prescribed  i n  the  re levan t  speci f ication .  

9. 3  Eval u ati on  

 Wetti n g  9. 3. 1

 G en eral  9. 3. 1 .1

The wetting  shal l  be  assessed  visual l y under adequate  l i gh t  wi th  a b inocu lar m icroscope of  a  
magn i f icati on  in  the  range  of  1 0×  to  25× ,  us ing  the  photographs  of  componen t  term inati ons  i n  
Clause  A. 1  to  ass is t  wi th  the  evaluation .  The  areas  to  be  exam ined  shal l  be  prescribed  i n  the  
re levant  speci fi cati on .  

IEC 
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http://www.dict.cc/englisch-deutsch/double.html
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 M etal l i zed  en d  cap  term i n ati on s  (rectan g u l ar  or  ci rcu l ar  con fi g u rati on )  9. 3. 1 .2

The  d ipped  or  refl owed  surface  shal l  be  covered  wi th  so lder  coati ng  wi th  no  more  than  smal l  
amoun ts  of  scattered  imperfecti ons,  such  as  pi nho les  or non-wetted  or  dewetted  areas.  These  
imperfections  shal l  not  be  concen trated  i n  one  area.  Add i t i onal l y,  for  so lder  al l oy contain ing  
l ead,  so lder coati ng  shal l  be  smooth  and  bri gh t.  

 M etal l i c  term i n ati on s sh orter th an  6  m m  (d i m en si on  “ d ”  i n  Fi g u re 6)  9. 3. 1 .3

The fo l l owing  cri teria  appl y where  the  specimen  i s  tested  i n  the  “as-received”  cond i t i on  or  
after  accelerated  ageing .  

a)  Areas  that  form  the  j o i n t  (area “a”  i n  F i gure  6) :  

1 )  the  unders ide  of  the  term ination  foot  (area “d”  i n  F igure  6)  and  the  convex  s i de  of  the  
l ower bend ;  

2)  the  s i de  faces  of  the  foot.  

 The  h i ghest  qual i ty i s  requ i red  i n  these  areas.  The  d ipped  or  refl owed  su rface  shal l  be  
covered  wi th  so lder  coating  wi th  no  more  than  smal l  amoun ts  of  scattered  imperfections  
such  as  pi nholes,  non -wetted  or dewetted  areas.  These  imperfections  shal l  not  be  
concentrated  i n  one  area.  For so lder  al l oy con tain i ng  l ead ,  the  so lder coati ng  shal l  be  
smooth  and  bri gh t.  

b)  The  upper s i de  of  the  term ination  (area “b”  i n  F i gu re  6) .  

 After the  d i pping  test,  the  d ipped  surface  shal l  show vis ible  evidence  of  be ing  wettable,  
as  i nd icated  by the  presence  of  fresh  so lder.  A homogeneous  coat ing  i s  not  necessary 
here.  

c)   Non-coated  cu t  edges  at  the  end  of  the  term inati on  and  the  term ination  above  the  lower 
 bend  (area “c”  i n  F igure  6) .   

 For these  areas  ( “b”,  “c”  and  “d”) ,  no  qual i ty cri terion  of  so lder  coating  i s  g i ven .  

 

Fi g u re 6  – I d en ti fi cati on  of  areas on  m etal l i c  term i n ati on  

 Oth er m etal l i c  term i n ati on s  9. 3. 1 .4

The  areas  to  be  exam ined  and  cri teria  for  evaluati on  shal l  be  speci f i ed  i n  the  re levant  
speci f ication .  

 Dewett i n g  9. 3. 2

I f  appl icable,  the  cri teria  for wetti ng  described  i n  9 . 3. 1  shal l  also  appl y.  

The  dewett ing  shal l  be  assessed  visual l y under  adequate  l i gh t  wi th  a  bi nocu lar  m icroscope  of  
magn i f icati on  in  a  range  of  1 0x  to  1 00x.  

IEC 
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 Resi stan ce to  sol d eri n g  h eat  9. 3. 3

After testi ng  for res istance  to  so lderi ng  heat,  the  specimen  shal l  be  e lectrical l y checked  and  
visual l y exam ined  i n  accordance  wi th  the  re levan t  speci fi cati on .  

 Resi stan ce to  d i ssol u ti on  of  m etal l i zati on  9. 3. 4

I f  appl icable,  the  fo l l owing  cri teria shal l  appl y.  I f  these  cri teria  cannot  be  appl ied ,  they shal l  be  
prescribed  i n  the  re levant  speci fi cati on .  

a)  Areas  where  metal l i zati on  i s  l ost  during  immersion  shal l  not  i nd ivi dual l y exceed  5  %  of  the  
to tal  e l ectrode  area,  and  co l l ecti vel y shal l  not  exceed  1 0  % of  the  to tal  e lectrode  area.  

b)  The  functi onal  connection  of  the  electrode  to  the  i n terior  of  the  specimen  shal l  not  be  
exposed .  

c)  Where  the  metal l i zati on  of  the  e lectrode  extends  over  edges  on to  ad j acen t  surfaces,  l oss  
of  metal l i zat i on  on  the  edges  shal l  not  exceed  1 0  % of  the i r  to tal  l eng th .  

1 0  Informati on  to  be g i ven  i n  the rel evant  speci fi cati on  

1 0. 1  G en eral  

I f  th is  test  i s  i ncluded  i n  a  speci f ication ,  the  fo l l owing  detai ls  shal l  be  g i ven  i nsofar as  they are  
appl icable.  Particu lar atten tion  shal l  be  g i ven  to  i tems  marked  wi th  an  asterisk (*)  as  th is  
i n formation  i s  mandatory.  

1 0. 2  Sol d erabi l i ty 

The fo l l owing  detai l s  shal l  be  appl i ed  for  so lderabi l i ty.  

a)  Property to  be  tested  *  

b)  Appl icable  test  method  *  

c)  Condi t ion  of  precond i t i on ing  ( i f  requ i red)  *  

d )  For so lder  bath  method  

1 )  Selected  so lder  al l oy *  

2)  Fl ux  type  *  

3)  Clamping ,  f l uxing  and  solder  immersion  *  

4)  Preheati ng  *  

5)  Att i tude  to  be  used  

6)  Solder temperature  and  durati on  *  

e)  For ref low method  

1 )  Solder paste  *  

2)  D imens ional  detai ls  of  test  substrate  *  

3 )  Th ickness  of  so lder  paste  *  

4)  Amount  of  so lder  paste  

5)  P lacement  procedure  

6)  Temperature  profi l e  *  

7)  Temperature  measurement po in t  *  

f)  Removal  procedure  

g )  Clean ing  method  

h )  Recovery cond i ti ons  

i )  Areas  of  the  term inati ons  to  be  exam ined  *  

j )  Fi nal  i nspecti on  requ i remen ts  and  acceptance  cri teria  *  
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1 0. 3  Resi stan ce  to  sol d eri n g  h eat,  d ewetti n g  an d  resi stan ce to  d i ssol u ti on  of  
m etal l i zati on  

The fo l l owing  detai l s  shal l  be  appl i ed  for  res istance  to  so lderi ng  heat,  dewett ing  and  
res istance  to  d issolu tion  of  metal l i zati on .  

a)  Property to  be  tested  *  

b)  Appl icable  test  method  *  

c)  Condi t ion  of  precond i t i on ing  ( i f  requ i red)  *  

d )  For so lder  bath  method  

1 )  Selected  so lder  al l oy *  

2)  Fl ux  type  *  

3 )  Clamping ,  f l uxing  and  solder  immersion  *  

4)  Preheati ng  *  

5)  Att i tude  to  be  used  

6)  Solder temperatu re  and  durati on  *  

7)  Number of  test  cycles  i f  o ther than  1  cycle  ( for res i stance  to  so ldering  heat)  *  

e)  For  ref low method  

1 )  Solder paste  ( i f  requ i red)  *  

2)  D imens ional  detai ls  of  test  substrate  ( for res istance  to  soldering  heat  and  i f  requ i red)  *  

3)  Th ickness  of  so lder  paste  ( i f  requ i red)  *  

4)  Amount  of  so lder  paste  ( i f  requ i red)  

5)  P lacement procedure  ( i f  requ i red)  *  

6)  Temperature  profi l e  *  

7)  Temperature  measurement po in t  *  

8)  Number of  test  cycles  for resis tance  to  so ldering  heat  *  

f )   Removal  procedure  

g )   C lean ing  method  

h )   Recovery cond i ti ons  

i )   Areas  of  the  term inations  to  be  exam ined  *  

j )   F i nal  i nspecti on  requ i rements  and  acceptance  cri teria  *  
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An nex A 
(normative)  

 
Cri teri a  for visual  exami nati on  

A. 1  Eval u ati on  of  wetti ng  

A. 1 . 1  G en eral  

I n  various  speci fi cati ons,  a  complete  or  nearl y complete  coating  wi th  so lder  i s  often  def ined  
by the  so-cal l ed  95  % requ i remen t.  The  appl icati on  of  th is  requ i rement  i s  often  d i ff icu l t  when  
assessing  specimens  wi th  metal l i zed  term inati ons  or wi th  short  metal l i c  term inati ons ,  
especial l y when  d i fferent  parts  of  the  term ination  are  d is ti ngu ished .  Nevertheless ,  the  same 
approach  i s  fo l l owed  here.  

A. 1 . 2  Cri teri a  for  wetti n g  

Acceptable  when  95  %  or  more  area to  be  evaluated  covered  by an  ideal  so lder  coating  wi th  a 
dewetti ng  area i s  scattered  and  not  concen trated  i n  one  area.  

Fi gu re  A. 1  comprises  s ix  examples  i l l us trat ing  the  cri teria for  vi sual  exam inati on .  

NOTE  To  help  i n  the  eval uat i on  of  wett i ng ,  the  photog raphs  i n  Fi g u re  A. 1  have  been  reproduced  on  such  a  scale  
that  the  d imensions  are  reasonabl y comparable  wi th  the  vi ew obtai ned  under a  m i croscope,  wh i l e  ensuri ng  that  
smal l er  detai l s  are  s t i l l  su ff i c i en t l y c l ear.  
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Acceptable  Unacceptabl e  

 

Acceptable:  i deal  coati ng  both  on  the  foot  and  on  the  
s i des;  the  vi s i ble  rim  i s  not  dewetted  because  there  i s  
no  con tact  ang l e;  the  f l u x  res i dues  between  body and  
term inati on  have  not  been  removed.  

 

Unacceptabl e:  more  than  5  %  dewetti ng  on  the  toe;  the  
bend  i s  wel l  coated  

 

Acceptable:  some spots  of  non - i deal  coat i ng  on  the  
su rface  are  vi s i bl e.  

 

Unacceptabl e:  more  than  5  %  dewetti ng  of  the  foot.  

 

Acceptable:  a  few very smal l  i rregu lari t i es  are  vi s i bl e.  

 

Unacceptabl e:  more  than  5  %  of  the  area not  wetted .  

The  arrows  i nd i cate  imperfecti ons  (acceptabl e  o r  unacceptable) .  

Fi g u re A. 1  – Eval u ati on  of  wetti n g  

 

A. 1 . 3  Ad d i ti on al  cri teri a  for  wetti n g ,  m eth od  2  

For method  2  ( reflow) ,  i n  add i t i on  to  A. 1 . 2 ,  the  fo l l owing  cri teria shal l  be  appl i ed :   

•  so lder bal l s  at  the  p ins  or  i rregu lar  so lder accumu lati ons  are  not  al lowed;  

•  the  surface  shal l  be  homogenous  wi thou t  i rregu lari t i es  or  damages.  

IEC  IEC  

IEC  IEC  

IEC  IEC  
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A. 2  Eval u ati on  of  dewetting ,  method  2  

Figu re  A. 2  comprises  fou r examples  i l l ustrat i ng  the  cri teria for  visual  exam ination .  

Good  example  (dewetti ng  not  present)  Negati ve  example  (dewett i ng  >  5  %)  

  

Bad  edge  coveri ng  

 

 

“Vo ids”  dewetti ng  

Fi g u re A. 2  – Eval u ati on  of  d ewetti n g  

 

IEC  
IEC  

 

IEC  

IEC  
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An nex B  
( in formative)  

 
Gu idance 

B.1  G eneral  

I n  pri nciple ,  so lderabi l i ty test i ng  shou ld  be  quanti tati ve  and  objecti ve.  Duri ng  the  preparati on  
of  th is  s tandard ,  cons iderati on  has  been  g iven  to  procedures  wh ich  meet  these  requ i remen ts  
and  these  methods  may be  found  i n  I EC  60068-2-69.  

I n  choos ing  these  cond i t i ons,  cons iderati on  has  been  g iven  to  establ i shed  procedures 1 ,  as  
wel l  as  the  solder bath  d i p  or  refl ow test  cond i ti ons  al ready speci fi ed  i n  I EC  60068-2-20  and  
IEC 60749-20.  

For  components  i n tended  for PCB bottom -side  moun ti ng  and  fu l l  body immersion  during  wave  
so lderi ng ,  the  so lder bath  method  (atti tude  A)  i s  the  preferred  cond i ti on .  I n  such  cases  (e. g .  
for  test  Td3) ,  the  correlati on  between  the  s tatic  so lder  d i p  cond i t i ons  and  the  dynam ic  wave  

so ldering  cond i t i ons  needs  to  be  cons idered  ( i . e . ,  wave  so ldering  imposes  more  severe  
cond i t i ons  on  the  componen t  compared  to  d ipping  i n to  a  static  solder bath ) ,  see  B. 3. 5.  

The  reflow method  has  been  incl uded  for  SMDs  that  are  in tended  for  the  refl ow process  on l y,  
or  to  determ ine  the  su i tabi l i ty of  an  SMD  for reflow.  

Some parts  get  damaged  wi th  ref low temperature  prof i l e .  Therefore  cau tion  shou ld  be  
exercised  when  choos ing  refl ow profi l es  and  peak refl ow temperatu res.  For  example,  a  
sem iconductor  device  to  ensure  that  the  moisture  sens i t i vi ty l evel  (MSL)  rat i ngs  of  these  parts  
are  not  exceeded  (see  I EC  60749-20  and  I EC 61 760-4 2) .  

B.2  Li mi tati ons  

B. 2. 1  I n  the  case  of  specimens  having  term inati ons  plated  wi th  pure  t i n ,  or  another l ead- free  
plating ,  there  m ight  be  a  m ismatch  between  the  resu l ts  of  the  d ip  test  i n  l ead- ti n  so lder  bath ,  
and  the  performance  i n  practice  us ing  methods  operating  be low the  mel t i ng  po in t  of  t i n  ( for  
example  vapour phase) .  The  so lu ti on  to  th is  problem  is  not  yet  known .  I n  such  cases  normal  
production  methods  or  the  reflow method  may be  used  as  a  test  procedure.  

B. 2. 2  Excessive  peak reflow temperatures  in i t iate  fai l u res,  wh ich  cause  equ ipment  fai l u res  
under normal  use  cond i t i ons .  

Solder  d ipping  shou ld  on l y be  used  i f  data  exists  showing  that  correlat ion  between  the  part  
j unction  temperature  under  wave  so lder  and  d ipping  i s  equ ivalen t.  I n  add i t i on ,  data shou ld  
exist  showing  the  proper  preheati ng  for the  correlation .  

Preheati ng  i s  extremel y important  to  preven t  damage  to  parts ,  especial l y to  large  vo lume  
packages.  Preheati ng  i s  part  of  a  good  process  set-up.  

B.3  Choi ce of  severi ty 

B. 3. 1  Test  Td 1 :  Sol d erabi l i ty by sol d er bath  m eth od  

The  selection  of  t ime  and  temperatu re  values  from  Table  3  depends  on  the  thermal  capaci ty 
of  the  components.  

a)  Low thermal  capaci ty and/or h i gh  heat  resis tance  component  

————————— 
1   These  procedu res  have  been  establ i shed  by TC 40  and  TC  47,  by I ECQ:  I EC Qual i ty  Assessment  System  for  

E lectron i c  Components  h ttp: //www. i ecq . org /i ndex. h tm  and  by the  AIE :  I n ternati onal  Associat i on  Of  E lectri cal  
Contractors.  

2  To  be  publ i shed.  

http://www.iecq.org/index.htm
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I n  Group 2,  test  cond i ti on  235  
°
C,  2  s  i s  preferred  for general  components  of  l ow thermal  

capaci ty.  

b)  For h i gh  thermal  capaci ty componen t  

For  components  having  a  h i gh  thermal  capaci ty the  re levan t  speci fi cati on  may prescribe  

an  extensi on  of  the  immersion  t ime  up  to  (1 0  ±  1 )  s .  

I n  case  of  h i gh  thermal  capaci ty components  wi th  l ead ,  att i tude  B  ( f loati ng  atti tude)  or  
us ing  separated  l ead  shou ld  be  chosen  to  avoid  d rop  i n  solder bath  temperature.  

B. 3. 2  Test  Td 2:  Resi stan ce to  sol d eri n g  h eat  – Sol d er bath  m eth od  

The  selection  of  t ime  and  temperatu re  values  from  Table  6  depends  on  the  thermal  capaci ty 
and  thermal  sensi t i vi ty of  the  components.  

a)  Low thermal  capaci ty and/or h i gh  heat  resis tance  component  

I n  g roup 2  and  3,  test  cond i t i on  260  
°
C,  1 0  s  i s  preferred  for  general  componen ts  of  l ow 

thermal  capaci ty and  h igh  heat  res istance.  

b)  For h i gh  thermal  capaci ty componen t  

Certain  so lderi ng  methods  may requ i re  h i gher severi ty of  (270  ±  3 )  
°
C for  (5  ±  0 , 5)  s  or  the  

more  severe  cond i ti on  o f  ( 1 0  ±  1 )  s .  Such  cond i ti ons  shou ld  be  provided  by the  detai l  
speci f i cation  or  as  agreed  between  the  trad ing  partners .  

The  so lder  bath  method  cannot  be  appl ied  to  certain  l arge  sem iconductor  packages  
des igned  for  refl ow so ldering  because  the  so lder bath  temperature  i s  h i gher  than  the  
refl ow so ldering .  

c)  For l ow heat  res istance  component  

I n  case  of  alum in ium  e lectro l yt i c  capaci tors  wi th  non-sol id  e lectro l yte,  f i lm  d i electric  
capaci tors  and  connectors,  the  so lder  bath  method  cannot  be  appl i ed.  

B. 3. 3  Test  Td 2:  Resi stan ce to  sol d eri n g  h eat  –Refl ow m eth od  

The selection  of  t ime  and  temperatu re  values  from  Table  7  depends  on  the  thermal  capaci ty 
and  thermal  sensi ti vi ty of  the  components .  

a)  Low thermal  capaci ty and/or h i gh  heat  resis tance  component  

The  test  cond i t i ons  i n  Table  B. 1  are  preferred  for general  components  of  l ow thermal  
capaci ty and  h i gh  heat  resistance.  

Tabl e  B . 1  – Test  con d i t i on s  

G rou p  Al l o y n am e  
T

1
 T

2
 t

1
 T

3
 t

2
 T

4
 t

3
 t

4
 

°C  °C  s  °C  s  °C  s  s  

1  Sn42Bi58     1 38      

2  
Sn63Pb37A 

Sn60Pb40A 
1 00  1 50  

60  to  1 20  
1 83  

60  to  1 50  
235  20  ±  1  360  max.  

3  Sn96, 5Ag3Cu , 5  1 50  200  21 7  260  30  ±  1  480  max.  

 

b)  H i gh  thermal  capaci ty componen t  

I n  case  of  components  wi th  h i gh  thermal  capaci ty,  the  temperatures  and  t imes  g i ven  i n  
Table  7  may not  always  be  appropriate,  e . g .  T4  cannot  be  ach ieved .  I n  such  a case  t1 ,  t2  

and  t4 need  to  be  determ ined  such ,  that  t3  i s  ach ieved .  

For p lastic  molded  sem iconductors,  refer to  I EC  60749-20.  

c)  For a  l ow heat  res istance  componen t  

Temperature  and  t ime  need  to  be  selected  from  Table  7  depending  on  the  heat  res is tance  
of  a  component  as  g i ven  by the  re levan t  speci f i cati on .  
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For  example,  i n  case  of  al um in i um  e lectro l yt i c  capaci tors  wi th  non-sol i d  e lectro l yte,  the  
i nner e lectro l yte  temperature  needs  to  be  kept  under  the  boi l i ng  po in t  (e. g . 21 0  

°
C) .  

For i n formation ,  see  J -STD-075.  

B. 3. 4  Im m ersi on  atti tu d e  

The selecti on  of  the  immersion  att i tude  i n  F igu re  1  and  Fi gure  3  depends  on  the  thermal  
capaci ty of  the  components.  

a)  For so lderabi l i ty of  the  term ination  

When  test i ng  so lderabi l i ty of  term inati ons ,  certain  l arge  f l at  specimens  ( for example  
ceram ic  ch ip  carriers) ,  i f  immersed  i n  the  so lder  bath ,  wi l l  absorb heat.  I n  such  cases,  
att i tude  B  ( the  f loati ng  att i tude)  shou ld  be  chosen  by the  detai l  speci f i cation .  
D iscrim ination  between  d i fferent  s i zes  of  specimens  by varying  the  immersion  t ime  i s  not  
cons idered  des i rable.  

b)  For res is tance  to  so ldering  heat  

When  testing  res istance  to  so ldering  heat,  certain  l arge  f lat  specimens  ( for  example  
ceram ic  ch ip  carri ers) ,  i f  immersed  wi th  the  seating  p lane  vert ical ,  wi l l  not  experience  the  
thermal  g rad ien t  across  thei r  th ickness  that  they wou ld  i n  practical  so ldering .  I n  such  
cases,  atti tude  B  ( the  f l oating  att i tude)  shou ld  be  chosen  by the  detai l  speci f i cation .  
D iscrim ination  between  d i fferent  s i zes  of  specimens  by varying  the  immersion  t ime  i s  not  
cons idered  des i rable.  

B. 3. 5  Test  Td 3:  Dewetti n g  an d  resi stan ce to  d i ssol u t i on  of  m etal l i zati on  for 30  s  at  

260  °C  

See  Table  8 .  

I n  wave  soldering ,  the  speed  of  d isso lu ti on  of  metal l i zat i on  i s  much  g reater  than  i n  a  s tatic  d i p.  
With  wave,  refl ow or  vapour-phase  so lderi ng ,  the  specimen  may be  subj ected  to  subsequent  
i ron  so lderi ng  for touch -up or repai r.  A rather  l ong  immersion  at  h i gh  temperature  can  
therefore  be  speci fi ed  for test i ng  the  res istance  of  the  metal l i zat ion  to  d i ssolu tion  i n  mol ten  
so lder.  

The  severi t i es  of  dewetti ng  and  res istance  to  d issolu t ion  of  metal l i zat i on  shal l  depend  on  the  
components  electrode  s tructure.  
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An nex C  
(normative)  

 
Appl i cati on  of the  test  methods to  throug h  

hol e reflow solderi n g  com ponents  (THR)  

C.1  Sol derabi l i ty 

The so lderabi l i ty of  components  i n tended  for THR shou ld  be  tested  accord ing  I EC  60068-2-20,  
Test  Ta,  method  1 ,  bu t  accord ing  to  the  cond i t i ons  g i ven  i n  Table  C . 1 ,  wh ich  are  d i fferen t  
from  those  i n  IEC  60068-2-20  i n  order  to  reflect  the  cond i t ions  of  refl ow so lderi ng .  The  
re levant  speci fi cati on  shal l  prescribe  the  preheati ng  before  immersion  i n to  the  so lder bath .  A 
typi cal  cond i t i on  i s  keeping  the  test  specimen  i n  a  d i s tance  of  1 0  mm  above  the  so lder bath  
surface  for  30  s .  

Tabl e  C. 1  – Test  con d i t i on s  for sol d erabi l i ty test  

Sol d er Test  con d i ti on  Preh eati n g  

Sn60Pb40A 21 5  °C,  (3  ±  0 , 3)  s  opt i onal  

Sn96, 5Ag3Cu , 5  235  °C,  (5  ±  0 , 5)  s  recommended  

 

C.2  Resi stance to  sol deri ng  heat  

Test  Td2 ,  method  2 ,  ref low s imu lat ion  wi thou t  so lder shal l  be  used .  The  test  cond i t ions  re lated  

to  the  respective  so lderi ng  process  g roup appl y.  

C.3  Dewetti ng  

Test  Td3 ,  method  2 ,  ref low s imu lat ion  wi thou t  so lder shal l  be  used .  The  test  cond i t ions  re lated  

to  the  respective  so lderi ng  process  g roup appl y.  

C.4  Cri teri a  for eval uati on  

The cri teria for  evaluati on  shal l  be  provided  by the  componen t  speci f i cation .  
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An nex X  
( in formative)  

 
Cross reference for references to  the prior revisi on  of th is  speci ficati on  

The revis i on  of  th is  secti onal  speci f i cation  has  resu l ted  i n  a  new s tructure.  The  fo l l owing  table  
provides  a  cross  reference  for  al l  references  to  speci f ic  e lemen ts  of  the  pri or revis i on  of  th is  
Sectional  Speci f ication .  

I EC 60068-2-58: 2004  
3rd  ed i ti on  

Cl au se/Su bcl au se  

I EC 60068-2-58: 201 X 
4 th  ed i ti on  

Cl au se/Su bcl au se  

Notes  

1  1  — 

2  2  — 

3  3  — 

4  4  — 

5  — 
The  prescri pti ons  on  precond i t i on i ng  are  al l ocated  wi th  
the  separate  tests  Td

1
,  Td

2
,  or  Td

3
,  see  below.  

5 . 1  

6 . 2  

7. 2  

8. 2  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

5 . 2  6 . 3  — 

5. 3  7. 3  — 

6  — 

The  prescri pti ons  on  the  so l der  bath  method  are  
al l ocated  wi th  the  separate  tes ts  Td

1
,  Td

2
,  or  Td

3
,  see  

below.  

6 . 1  — — 

6. 1 . 1  5 . 1  — 

6. 1 . 2  

6 . 5. 2  

7. 5. 2  

8 . 4. 2  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

6 . 1 . 3  

6 . 5. 2  

7. 5. 2  

8 . 4. 2  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

6 . 2  

6. 5. 3  

7. 5. 3  

8. 4. 3  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

7  — 

The  prescri pti ons  on  the  so l der  refl ow method  are  
al l ocated  wi th  the  separate  tes ts  Td

1
,  Td

2
,  or  Td

3
,  see  

below.  

7. 1  — — 

7. 1 . 1  5 . 2  — 

7. 1 . 2  

6 . 6. 2 .  

7 . 6 . 2  

8 . 5. 3  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

7 . 1 . 3  
6 . 6. 3  

7. 6. 3  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

7 . 2  
6. 6. 4  

7. 6. 4  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
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I EC 60068-2-58: 2004  
3rd  ed i ti on  

Cl au se/Su bcl au se  

I EC 60068-2-58: 201 X 
4 th  ed i ti on  

Cl au se/Su bcl au se  

Notes  

8  — — 

8. 1  — 

The  prescri pt i ons  concern i ng  l ead -free  so lder al l oys  are  
al l ocated  wi th  the  separate  tes ts  Td

1
,  Td

2
,  or  Td

3
,  see  

below.  

8 . 1 . 1  
6 . 5 . 3 . 5  

7. 5. 3 . 5  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

8 . 1 . 2  — — 

8. 1 . 2. 1  6 . 6 . 6  — 

8. 1 . 2. 2  7. 6. 4. 4  — 

8. 2  — 

The  prescri pti ons  concern i ng  l ead  con tai n i ng  sol der 
al l oys  are  al l ocated  wi th  the  separate  tests  Td

1
,  Td

2
,  o r  

Td
3
,  see  below.  

8 . 2 . 1  

6 . 5. 3. 5  

7. 5. 3. 5  

8. 4. 3  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

I f  appl i ed  to  test  Td
3
 

8 . 2. 2  
6 . 6. 6  

7. 6. 4. 4  

I f  appl i ed  to  test  Td
1
 

I f  appl i ed  to  test  Td
2
 

8 . 2. 3  6 . 6. 6  — 

8. 2. 4  7. 6. 4. 4  — 

9  9  — 

1 0  1 0  — 

Annex A Annex A — 

Annex B  Annex B  — 

Annex C  — 
I n formati on  re l evan t  to  components  for th rough -hole  
refl ow solderi ng  i s  avai l able  i n  I EC  61 760-3.  

B ibl i og raphy B ibl i og raphy — 
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_____________ 

————————— 
3  Under considerati on .  

4  To  be  publ i shed.  

http://www.jedec.org/sites/default/files/docs/jstd020d-01.pdf
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