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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 

AS/NZS 60335.2.81 :201 5  

HOUSEHOLD AND SIMILAR  ELECTRICAL APPLIANCES – 
SAFETY –  

Part  2.81 :  Parti cu lar requ i rements  for foot warmers and heating  mats 

Foreword  

This  Standard  was  prepared  by the  J o in t  Standards  Austral i a/Standards  New Zealand  
Comm ittee  EL-002-  Safety of  Household  and  S im i lar  E lectrical  Appl i ances  and  Smal l  Power 
Transformers  to  supersede  AS/NZS 60335. 2. 81 :201 2  th ree  years  from  the  date  of  publ icati on .   

The  objecti ve  of  th is  Standard  i s  to  provide  manufacturers,  des i gners ,  regu latory au thori ti es ,  
test ing  l aboratories  and  s im i lar organ i zations  wi th  safety requ i remen ts  des igned  to  g i ve  the  
user protecti on  against  hazards  that  m igh t  occur duri ng  normal  operati on  and  abnormal  
operati on  of  the  appl i ance  and  wh ich  may be  used  as  the  bas is  for  approval  for  sale  or  for  
connecti on  to  the  electric i ty suppl y mains  in  Austral ia  and  New Zealand  

The  text  of  I EC  60335-2-81  Ed  3 ,  prepared  by I EC  Techn ical  Comm i ttee  TC  61 ,  was  
subm i tted  to  the  Standards  Austral i a/Standards  New Zealand  Combined  Procedure  (dual  
publ ic  comment  and  comm ittee  vote)  for  adopti on  of  the  I EC  standard  as  a  Standards  
Austral ia/Standards  New Zealand  j o i n t  s tandard.  

The  pri ncipal  changes  i n  th is  ed i t i on  as  compared  wi th  the  201 2  ed i t i on  of  AS/NZS  
60335. 2. 81  are  as  fo l l ows  (m inor changes  are  not  l i s ted) :  

 Requ i rements  for washable  appl i ances  (5. 3 ,  7. 1 ,  7. 6,  7. 1 2) ;  

 Requ i rements  for con trol s  i n  f l exible  cords  ( 1 5 . 1 . 1 ,  24. 2,  25. 1 4) ;  

 Requ i rements  for appl iance  i n lets  (22. 1 05,  24. 1 . 5,  29. 1 . 3) ;  

The  text  of  I EC  60335-2-81  ed i t ion  3  amendment  1 ,  prepared  by I EC  Techn ical  Comm i ttee  TC  
61 ,  was  subm i tted  to  the  Standards  Austral i a/Standards  New Zealand  Combined  Procedure  
(dual  publ ic  comment and  comm ittee  vote)  for  adoption  as  an  amendment  to  the  Standards  
Austral ia/Standards  New Zealand  j o i n t  s tandard  AS/NZS  60335. 2 .81 :201 5.  

Th is  standard  i ncorporates  Amendment  No. 1  (February 201 7)  and  Amendment  No.  2  
(November  201 8) .  The  changes  i n troduced  by the  amendments  are  i nd icated  i n  the  text  by a  
marg inal  bar and  amendment number against  the  part  affected.  Where  an  appl ication  date  
other  than  immed iate  i s  appl icable  to  an  amendment  the  date  of  appl icati on  (DOA)  and  the 
date of withdrawal  (DOW)  if relevant,  i s  i nd icated  by the  marg inal  bar against  the  part  affected .  
Un less  otherwise  i nd icated ,  the  appl icati on  date  of  the  changes  i n troduced  by Amendment  
No.  1  i s  3  February 201 9.   

NOTE:  Regu latory au thori t i es that reference th i s Standard i n  regu lati on  may appl y these amendment requ i rements 
at a d i fferen t t ime.  Users of th i s Standard shou ld  consu l t wi th  these au thori t i es to con fi rm thei r requ i rements 

This  standard  i s  an  adopti on  wi th  nati onal  mod i fi cations  of  the  th i rd  ed i t i on  of  I EC  60335-2-81 ,  
Household and similar electrical appliances – Safety – Part 2-81: Particular requirements for 
foot warmers and heating mats i ncl ud ing  i ts  amendment  1  (201 7) .  I t  has  been  varied  as  
indicated to take account of Austral ian  and New Zealand conditions.  
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3  AS/NZS 60335. 2 .81 :201 5  +  A1  +  A2  +A3  

The  text  of  I EC  60335-2-81  ed i t i on  3  amendment  2 ,  prepared  by I EC Techn ical  Subcomm ittee  
TC  61 ,  was  subm i tted  to  the  Standards  Austral ia/Standards  New Zealand  Combined  
Procedure  (dual  publ ic  comment  and  comm ittee  vote)  for  adoption  as  an  amendment to  the  
Standards  Austral i a/Standards  New Zealand  j o i n t  s tandard  AS/NZS  60335. 2. 81 :201 5.  

Th is  standard  i ncorporates  Amendment  No. 1  (February 201 7) ,  Amendment No.  2  (November  
201 8)  and  Amendment  No.  3  (June  2021 ) .  The  changes  i n troduced  by amendments  are  
i nd icated  in  the  text  by a marg inal  bar and  amendmen t number against  the  part  affected .  
Where  an  appl icati on  date  other  than  immed iate  i s  appl icable  to  an  amendment  the  date  of  
appl ication  (DOA)  and the date of withdrawal  (DOW)  if relevant,  i s  i nd icated  by the  marg inal  bar 
against  the  part  affected .  Un less  o therwise  i nd icated,  the  appl icati on  date  of  the  changes  
i n troduced  by Amendmen t No.  3  i s  25  June  2023.  

NOTE:  Regu latory  au thori t i es  that  reference  th i s  Standard  i n  regu lat i on  may appl y these  amendment  requ i rements  
at  a  d i fferen t  t ime.  Users  of  th i s  Standard  shou ld  consu l t  wi th  these  au thori t i es  to  con fi rm  thei r  requ i rements  

This  standard  i s  an  adopti on  wi th  national  mod i ficati ons  of  the  th i rd  ed i t i on  of  I EC  60335-2-81 ,  
Household and similar electrical appliances – Safety – Part 2-81: Particular requirements for 
foot warmers and heating mats  i ncl ud ing  i ts  amendment  1  (201 7)  and  amendmen t 2  (2020) .  I t  
has  been  varied  as  i nd icated  to  take  account  of  Austral ian  and  New Zealand  cond i t i ons .  

Th is  part  2  has  to  be  used  i n  con juncti on  wi th  the  l atest  ed i t ion  of  AS/NZS 60335. 1  Household  
and  s im i lar  e lectrical  appl iances  – Safety – Part  1 :  General  requ i rements  and  i ts  
Amendments .  I t  was  establ ished  on  the  bas is  of  AS/NZS  60335. 1 :2020.   

Th is  part  2  supplements  or  mod i fi es  the  correspond ing  c lauses  of  AS/NZS  60335. 1  so  as  to  
convert  i t  i n to  the  Austral i an /New Zealand  Standard:  Safety requ i rements  for  foot warmers and 
heating  mats.  

When  a  part icu lar subclause  of  Part  1  i s  not  mentioned  i n  th is  part  2 ,  that  subclause  appl ies  
as  far  as  i s  reasonable.  When  th is  standard  states  "add i t i on " ,  "mod i f icati on "  or  " replacement" ,  
the  re levant  text  of  Part  1  i s  to  be  adapted  accord ing l y.  

NOTE  1 The  fo l l owing  numberi ng  system  i s  used:  

– subclauses,  tabl es  and  f i gu res  that  are  numbered  s tart i ng  from  1 01  are  add i t i onal  to  those  i n  Part  1 ;

– un less  notes  are  i n  a  new subclause  or  i n vo lve  notes  i n  Part  1 ,  they are  n umbered  s tart i ng  f rom  1 01 ,  i ncl ud i ng
those  i n  a  replaced  clause  or  subclause;

– add i t i onal  annexes  are  l ettered  AA,  BB,  etc. ;

– subclauses,  notes  and  annexes  that  are  add i t i onal  to  those  i n  the  I EC standard  are  prefi xed  wi th  the  l etters
AZ.

NOTE  2 The  fo l l owing  pri n t  types  are  used:  

– requ i rements:  i n  roman  type;

– test specifications: in italic type;

– notes:  i n  smal l  roman  type.

Words  i n  bold  i n  the  text  are  defi ned  i n  C lause  3 .

p  NOTE  3 I n  th i s  document,  p  i s  used  i n  the  marg i n  to  i nd i cate  i nstruct i ons  for  prepari ng  a  consol i dated  vers ion .  

The essen tial  safety requ i remen ts i n  AS/NZS 3820 1  that cou ld  be appl icable to requ i rements 
for foot warmers and heating  mats are covered by this standard.  

The  nati onal  variati ons  to  I EC 60335-2-81  Ed  3. 1  form  the  Austral ian  and  New Zealand  
national  variat ions  for pu rposes  of  the  I ECEE  scheme for  recogn i t i on  of  resu l ts  of  test ing  to  
standards  for safety of  e lectrical  equ ipment  ( the  CB scheme) .  

The  nati onal  variati ons  to  I EC 60335-2-81  Ed  3. 2  form  the  Austral ian  and  New Zealand  
national  variat ions  for pu rposes  of  the  I ECEE  scheme for  recogn i t i on  of  resu l ts  of  test ing  to  
standards  for safety of  e lectrical  equ ipment  ( the  CB scheme) .  

————————— 
1  AS/NZS 3820 Essential safety requirements for electrical equipment
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 The  text  of  the  I n ternational  Standard  I EC  60335-2-81  Ed  3. 1  was  approved  as  a j o i n t  
Austral ia/New Zealand  Standard  wi th  the  agreed  national  variati ons  as  g i ven  below.  

The  text  of  the  I n ternati onal  Standard  I EC  60335-2-81  Ed  3. 2  was  approved  as  a  j o i n t  
Austral ia/New Zealand  Standard  wi th  the  agreed  national  variati ons  as  g i ven  below.  

AUSTRALIAN  NATIONAL VARIATIONS 

The  nati onal  variati ons  to  th is  Part  2  are  add i t i onal  to  those  l i sted  i n  the  national  variati ons  i n  
AS/NZS 60335. 1 :2020.  

1  Scope 

p 1 Insert the  fo l l owing  variat ion  after  the  f i rst  paragraph :  

Th is  standard  also  deals  wi th  the  safety of  electric  hot  water  bottles.   Add i t ional  
requ i rements  for  these  appl iances  are  g i ven  in  Annex  AZ.  

p Annexes Replace  the  text  by the  fo l l owing  variati ons:  

The  annexes  of  part  1  are  appl icable  except  as  fo l l ows.  

Annex AZ 
(normative)  

Electric hot water bottles 

The fo l l owing  mod i f icati ons to th is s tandard are appl icable for electric hot water bottles .  

AZ.2 Normative references 

IEC 60320-3,  Appliance couplers for household and similar general purposes - Part 3: 
Standard sheets and gauges

AS/NZS I SO 81 24. 1 :  201 0 ,  Safety of toys Part 1 : Safety aspects related to mechanical and 
physical properties 
Amendment 1  (201 1 )  

BS 1 970:201 2,  Hot water bottles manufactured from rubber and PVC – Specification

AZ.3 Terms and defin i tions 

AZ.3. 1 01  
electric hot water bottle 
appl iance that i s for appl i cation  of heat to parts of the human body and i ncorporates a b ladder 
con tain i ng  a l i qu id  and i n ternal  e lectrical  componen ts that are used i n  heating  the in ternal  
l i qu i d  

AZ.3. 1 02 
electric hot water bottle bladder (bladder) 
material  that encloses and retains,  and i s i n  contact wi th ,  the l i qu i d  that i s i n  contact wi th  the 
i n ternal  e l ectrical  componen ts and may comprise mu l t iple l ayers  

AZ.3. 1 03 
electric hot water bottle cover (cover) 
any removable material  that encloses the bladder

AZ.3. 1 04 
crad le 
device speci f ic for each  e lectric hot water bott l e that i ncorporates the appl iance in let for 
attaching  the electric hot water bottle to the supply 
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AZ.5  General  condi tions for the tests  

AZ.5. 1  Additional samples are required for the tests of AZ.16.3,  AZ.22.7,  AZ.22.101,  
AZ.22.102 and AZ.22.103.

AZ.5.5 The tests are carried out with any cover removed.  

AZ.6  Classi fication  

AZ.6. 1 Electric  hot  water  bottl es  shal l  be  Class  I ,  Class I I  or  Class  I I I .  

AZ.7 Marking  and  instructions  

AZ.7. 1  The  appl i ance  shal l  be  marked  wi th  the  substance  of  the  fo l l owing :  

– detai l s  of  the  composi t ion  of  the  contained  l iqu i d ;

– Do  not  use  wh i le  charg ing ;

– Th is  appl i ance  cannot  be  ref i l l ed .

The  appl i ance  shal l  be  marked  wi th  the  fo l l owing  warn ing :

WARNING:  Use  a  Res idual  Current  Device  (RCD)  wh i l e  charg ing .  

AZ.1 1  Heating  

AZ.1 1 .2 Electric hot water bottles are placed on the floor of the test corner away from the 
walls.  

AZ.1 1 .7 Electric hot water bottles  are operated for a period of one hour or until steady 
conditions are established,  whichever occurs first.  

AZ.1 1 .8 The temperature rise of the bladder surface in contact with the floor of the test 
corner and the temperature rise of the upper surface of the bladder shall not exceed 45 K.  
The internal fluid shall be mixed before determining the maximum temperature.  After heating 
but before measurement of the temperature,  the internal fluid shall be mixed by inverting the 
bladder 10 times and then allowing one minute to settle before determining temperatures of 
the bladder.

AZ.1 6  Leakage current  and  electric  strength  

AZ.1 6.3  Electric hot water bottles  with heating elements of Class II construction  are 
subject to the following additional electric strength test.  

In a new sample of the appliance,  double insulation  between the electric components and 
the liquid are separated and the basic insulation  and the supplementary insulation  are 
subject to the relevant electric strength test values of Table 7.   For this test it is not permitted 
to test the two layers of insulation to the reinforced insulation  electric strength test in lieu of 
conducting the separate tests on the basic insulation  and supplementary insulation,  if the 
layers cannot be separated specially prepared samples may need to be supplied.  

AZ.1 9  Abnormal  operation  

AZ.1 9.4 The appliance is operated until steady conditions are established.  

AZ.1 9. 1 3 During the test of 19.4 the temperature of the  

– bladder surface shall not exceed 90 oC; and

– liquid shall not exceed 10 K below its boiling point.
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AZ.22  Construction  

AZ.22.7  A new sample of the electric hot water bottle is tested as described in Annex F of 
BS 1970 modified as follows.  

The upper and lower plates shall incorporate cut outs to avoid any contact between the plates 
and any incorporated appliance inlet or other solid components.  

At the conclusion of the test there shall be no sign of leakage or other detrimental effect.  

AZ.22.1 01  The  b l adder  shal l  have adequate th ickness.  

Compliance is checked by the following test.  

In a new sample of the appliance,  find the most likely thinnest point in the bladder material.  If 
there is doubt as to the thinnest point,  randomly choose ten points on a bladder in order to 
find the thinnest point.  The thickness is then measured to a resolution of 0.01mm.  

A total of three specimens are subjected to this measurement.  

All measurements shall exceed 0,7 mm. 

AZ.22.1 02  Bonded or welded seams shal l  have adequate tens i le streng th .  

Compliance is checked as described in Annex E of BS 1970 on a new sample of the 
appliance.  

The tensile force so obtained shall be not less than 72 N.  

AZ.22.1 03   The bladder shal l  have adequate streng th  against penetrati on  from sharp 
obj ects .  

Compliance is checked by the test procedure specified in 5.19 of AS/NZS ISO 8124.1 .  

At the conclusion of the test there shall be no leakage of liquid,  there shall be no access to 
the liquid with the test probe B of IEC 61032 and there shall be no damage that would impair 
compliance with clause 8.  

AZ.22.1 04   The bladder shal l  not be user refi l lable .  

Compliance is checked by inspection.  

AZ.22.1 05  The  electric  hot  water bottl e  shal l  be  suppl ied  wi th  a ded icated  crad le  that  has  
the  means  of  connecti on  to  suppl y.   The  crad le  shal l  obstruct  at  least  1 0% of  the  l argest  
proj ected  su rface  area of  the  bladder  on  two  oppos ing  s ides.  The  cradle  shal l  extend  25% of  
the  l ongest  d istance  across  the  largest  su rface  of  the  bladder  on  two  opposing  s ides.  The  
su rface  coverage  shal l  be  main tained  during  charg ing .  

The crad le  shal l  be made of a r i g i d  material .  

Compliance is checked by inspection and measurement.  

AZ.23 Internal  wi ring  

AZ.23.1 01  The i n ternal  wi ri ng  shal l  remain  i n tact during  normal  operation .  

Cons iderati on  shal l  be  g i ven  when  conducting  th i s  test  as  to  how the  i n ternal  wi ri ng  and  f l u i d  
wi l l  behave.  The  most  onerous  operation  i s  to  be  conducted  based  on  good  eng ineeri ng  
j udgmen t.  Th is  test  i s  to  be  conducted  twice,  once  each  on  d i fferen t  samples  at  ri g h t  ang les  to  
one  another to  ensure  that  the  assessmen t i s  thorough .  

Compliance is checked by the following test.  
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7  AS/NZS 60335. 2 .81 :201 5  +  A1  +  A2  +A3  

A new sample of the appliance is mounted on a flexing machine by supporting the appliance 
at four diagonally dispersed points of the enclosure.   The cover,  if supplied,  can be suitable to 
hold the appliance.  

The unit is flexed by rotating the electric hot water bottle through 5000 flexings each of 360 
degrees.  One flexing being a rotation of 360 degrees in one direction and then back to its 
original position.  

A second test is taken on a new sample of the appliance,  the new axis of rotation taken at 90° 
degrees to the axis of the preceding test.  

The appliance is supplied at rated voltage during the test.  

There shall be no damage or displacement of conductors or leakage of liquid.  

After this test clause 16.3 is repeated on each sample tested.

AZ.24 Components 

AZ.24.1 01   The  electric  hot  water bottle  shal l  have  a detachable  crad le  i ncorporati ng  an  
appl iance  i n let  that  compl ies  wi th  AS/NZS 60320. 1  as  a Group  2  appl i ance  i n l et.  The  electric  
hot  water  bott le  shal l  not  i ncorporate  an  appl iance  i n l et  compl yi ng  wi th  the  s tandard  sheets  
of  I EC 60320-3  or AS/NZS 60320. 1 .  

Compliance is checked by inspection and appropriate tests.  

AZ.24.1 02  Devices  incorporated  i n  electric  hot  water  bottl es  i n  order to  compl y wi th  1 9. 4  
shal l  not  be  se l f-resetting  or  manual l y resettable  by d isconnection  of  the  appl i ance  from  the  
suppl y mains .  

Compliance is checked by inspection.

AZ.25 Supply connection and external  flexible cords 

AZ.25.1  Electric hot water bottl es  shal l  not be f i tted  wi th  a supply cord  f i t ted wi th  a p lug  
or p ins for i nsert ion  i n to socket ou t l ets .  

AZ.30 Resistance to heat and fi re 

AZ.30.1 01  The bladder  and cover  o f electric hot water bottles  shal l  be res is tant to f i re.  

Compliance is checked by the following test.  

The electric hot water bottle is emptied of liquid by puncturing the enclosure or by some 
other suitable method.  It is then supplied at rated voltage.  

The bladder and cover shall not ignite or deform to such an extent that live parts become 
accessible to test probe B of IEC 61032.
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NEW ZEALAND NATIONAL VARIATIONS 

The  national  variat ions  to  th is  Part  2  are  add i t i onal  to  those  l i sted  i n  the  nati onal  variati ons  in  
AS/NZS 60335. 1 :2020.  

1  Scope 

p 1 Insert the  fo l l owing  variat ion  after  the  f i rst  paragraph :  

Th is  standard  also  deals  wi th  the  safety of  electric  hot  water  bottles.   Add i t ional  
requ i rements  for  these  appl iances  are  g i ven  in  Annex  AZ.  

p Annexes Replace  the  text  by the  fo l l owing  variati ons:  

The  annexes  of  part  1  are  appl icable  except  as  fo l l ows.  

Annex AZ 
(normative)  

Electric hot water bottles 

The fo l l owing  mod i f icati ons to th is s tandard are appl icable for electric hot water bottles .  

AZ.2 Normative references 

IEC 60320-3,  Appliance couplers for household and similar general purposes - Part 3: 
Standard sheets and gauges

AS/NZS I SO 81 24. 1 :  201 0 ,  Safety of toys Part 1 : Safety aspects related to mechanical and 
physical properties 
Amendment 1  (201 1 )  

BS 1 970:201 2,  Hot water bottles manufactured from rubber and PVC – Specification

AZ.3 Terms and defin i tions 

AZ.3. 1 01  
electric hot water bottle 
appl iance that i s for appl i cation  of heat to parts of the human body and i ncorporates a b ladder 
con tain i ng  a l i qu id  and i n ternal  e lectrical  componen ts that are used i n  heating  the in ternal  
l i qu i d  

AZ.3. 1 02 
electric hot water bottle bladder (bladder) 
material  that encloses and retains,  and i s i n  contact wi th ,  the l i qu i d  that i s i n  contact wi th  the 
i n ternal  e l ectrical  componen ts and may comprise mu l t iple l ayers  

AZ.3. 1 03 
electric hot water bottle cover (cover) 
any removable material  that encloses the bladder

AZ.3. 1 04 
crad le 
device speci f ic for each  e lectric hot water bott l e that i ncorporates the appl iance in let for 
attach ing  the e lectric hot water bott l e to the suppl y 

AZ.5 General  condi tions for the tests 

AZ.5. 1  Additional samples are required for the tests of AZ.16.3,  AZ.22.7,  AZ.22.101,  
AZ.22.102 and AZ.22.103.

AZ.5.5  The tests are carried out with any cover removed.  
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AZ.6  Classi fication  

AZ.6. 1 Electric  hot  water  bottl es  shal l  be  Class  I ,  Class I I  or  Class  I I I .  

AZ.7 Marking  and  instructions  

AZ.7. 1  The  appl i ance  shal l  be  marked  wi th  the  substance  of  the  fo l l owing :  

– detai l s  of  the  composi t ion  of  the  contained  l iqu i d ;

– Do  not  use  wh i le  charg ing ;

– Th is  appl i ance  cannot  be  ref i l l ed .

The  appl i ance  shal l  be  marked  wi th  the  fo l l owing  warn ing :

WARNING:  Use  a  Res idual  Current  Device  (RCD)  wh i l e  charg ing .  

AZ.1 1  Heating  

AZ.1 1 .2 Electric hot water bottles are placed on the floor of the test corner away from the 
walls.  

AZ.1 1 .7 Electric hot water bottles  are operated for a period of one hour or until steady 
conditions are established,  whichever occurs first.  

AZ.1 1 .8 The temperature rise of the bladder surface in contact with the floor of the test 
corner and the temperature rise of the upper surface of the bladder shall not exceed 45 K.  
The internal fluid shall be mixed before determining the maximum temperature.  After heating 
but before measurement of the temperature,  the internal fluid shall be mixed by inverting the 
bladder 10 times and then allowing one minute to settle before determining temperatures of 
the bladder.

AZ.1 6  Leakage current  and  electric  strength  

AZ.1 6.3  Electric hot water bottles  with heating elements of Class II construction  are 
subject to the following additional electric strength test.  

In a new sample of the appliance,  double insulation  between the electric components and 
the liquid are separated and the basic insulation  and the supplementary insulation  are 
subject to the relevant electric strength test values of Table 7.   For this test it is not permitted 
to test the two layers of insulation to the reinforced insulation  electric strength test in lieu of 
conducting the separate tests on the basic insulation  and supplementary insulation,  if the 
layers cannot be separated specially prepared samples may need to be supplied.  

AZ.1 9  Abnormal  operation  

AZ.1 9.4 The appliance is operated until steady conditions are established.  

AZ.1 9. 1 3 During the test of 19.4 the temperature of the  

– bladder surface shall not exceed 90 oC; and

– liquid shall not exceed 10 K below its boiling point.

AZ.22 Construction 

AZ.22.7  A new sample of the electric hot water bottle is tested as described in Annex F of 
BS 1970 modified as follows.  

The upper and lower plates shall incorporate cut outs to avoid any contact between the plates 
and any incorporated appliance inlet or other solid components.  

At the conclusion of the test there shall be no sign of leakage or other detrimental effect.  
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AZ.22.1 01  The  b l adder  shal l  have adequate th ickness.  

Compliance is checked by the following test.  

In a new sample of the appliance,  find the most likely thinnest point in the bladder material.  If 
there is doubt as to the thinnest point,  randomly choose ten points on a bladder in order to 
find the thinnest point.  The thickness is then measured to a resolution of 0.01mm.  

A total of three specimens are subjected to this measurement.  

All measurements shall exceed 0,7 mm. 

AZ.22.1 02  Bonded or welded seams shal l  have adequate tens i le streng th .  

Compliance is checked as described in Annex E of BS 1970 on a new sample of the 
appliance.  

The tensile force so obtained shall be not less than 72 N.  

AZ.22.1 03   The bladder shal l  have adequate streng th  against penetrati on  from sharp 
obj ects .  

Compliance is checked by the test procedure specified in 5.19 of AS/NZS ISO 8124.1 .  

At the conclusion of the test there shall be no leakage of liquid,  there shall be no access to 
the liquid with the test probe B of IEC 61032 and there shall be no damage that would impair 
compliance with clause 8.  

AZ.22.1 04   The bladder shal l  not be user refi l lable .  

Compliance is checked by inspection.  

AZ.22.1 05  The  electric  hot  water bottl e  shal l  be  suppl ied  wi th  a ded icated  crad le  that  has  
the  means  of  connecti on  to  suppl y.   The  crad le  shal l  obstruct  at  least  1 0% of  the  l argest  
proj ected  su rface  area of  the  bladder  on  two  oppos ing  s ides.  The  cradle  shal l  extend  25% of  
the  l ongest  d istance  across  the  largest  su rface  of  the  bladder  on  two  opposing  s ides.  The  
su rface  coverage  shal l  be  main tained  during  charg ing .  

The crad le  shal l  be made of a r i g i d  material .  

Compliance is checked by inspection and measurement.  

AZ.23 Internal  wi ring  

AZ.23.1 01  The i n ternal  wi ri ng  shal l  remain  i n tact during  normal  operation .  

Cons iderati on  shal l  be  g i ven  when  conducting  th i s  test  as  to  how the  i n ternal  wi ri ng  and  f l u i d  
wi l l  behave.  The  most  onerous  operation  i s  to  be  conducted  based  on  good  eng ineeri ng  
j udgmen t.  Th is  test  i s  to  be  conducted  twice,  once  each  on  d i fferen t  samples  at  ri g h t  ang les  to  
one  another to  ensure  that  the  assessmen t i s  thorough .  

Compliance is checked by the following test.  

A new sample of the appliance is mounted on a flexing machine by supporting the appliance 
at four diagonally dispersed points of the enclosure.   The cover,  if supplied,  can be suitable to 
hold the appliance.  

The unit is flexed by rotating the electric hot water bottle through 5000 flexings each of 360 
degrees.  One flexing being a rotation of 360 degrees in one direction and then back to its 
original position.  

A second test is taken on a new sample of the appliance,  the new axis of rotation taken at 90° 
degrees to the axis of the preceding test.  
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The appliance is supplied at rated voltage during the test.  

There shall be no damage or displacement of conductors or leakage of liquid.  

After this test clause 16.3 is repeated on each sample tested.

AZ.24 Components 

AZ.24.1 01   The  electric  hot  water bottle  shal l  have  a detachable  crad le  i ncorporati ng  an  
appl iance  i n let  that  compl ies  wi th  AS/NZS 60320. 1  as  a Group  2  appl i ance  i n l et.  The  electric  
hot  water  bott le  shal l  not  i ncorporate  an  appl iance  i n l et  compl yi ng  wi th  the  s tandard  sheets  
of  I EC 60320-3  or AS/NZS 60320. 1 .  

Compliance is checked by inspection and appropriate tests.  

AZ.24.1 02  Devices  incorporated  i n  electric  hot  water  bottl es  i n  order to  compl y wi th  1 9. 4  
shal l  not  be  se l f-resetting  or  manual l y resettable  by d isconnection  of  the  appl i ance  from  the  
suppl y mains .  

Compliance is checked by inspection.

AZ.25 Supply connection and external  flexible cords 

AZ.25.1  Electric hot water bottl es  shal l  not be f i tted  wi th  a supply cord  f i t ted wi th  a p lug  
or p ins for i nsert ion  i n to socket ou t l ets .  

AZ.30 Resistance to heat and fi re 

AZ.30.1 01  The bladder  and cover  o f electric hot water bottles  shal l  be res is tant to f i re.  

Compliance is checked by the following test.  

The electric hot water bottle is emptied of liquid by puncturing the enclosure or by some 
other suitable method.  It is then supplied at rated voltage.  

The bladder and cover shall not ignite or deform to such an extent that live parts become 
accessible to test probe B of IEC 61032.
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