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Foreword 

IS0 (the International  Organization for Standardization)  i s a worldwide federation of 

national  standards bodies (IS0 member bodies) .  The work of preparing International  

Standards i s normal l y carried out through IS0 technical  commi ttees.  Each member 

body i nterested in a subject for which a technical  commi ttee has been establ i shed has 

the right to be represented on that commi ttee.  International  organizations,  govern-  

mental  and non-governmental ,  i n l iaison wi th ISO,  al so take part i n the work.  

Draft International  Standards adopted by the technical  commi ttees are ci rculated to 

the member bodies for approval  before thei r acceptance as International  Standards by 

the IS0 Counci l .  They are approved in accordance wi th IS0 procedures requi ring at 

least 75 % approval  by the member bodies voting.  

International  Standard IS0 1 635-2 was prepared by Technical  Commi ttee ISO/TC 26,  

Copper and copper al loys.  

Users should note that al l  International  Standards undergo revision from time to time 

and that any reference made herein to any other International  Standard impl ies i ts 

latest edi tion,  unless otherwise stated.  

0 International  Organization for Standardization,  1 987 0 

Printed in Swi tzerland 
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INTERNATIONAL STANDARD IS0 1 635-2:  1 967 (E)  

Seamless wrought copper and copper al loy tube -  

Part 2 :  
Technical  condi tions of del ivery for condenser and 
heat-exchanger tubes 

1  Scope and field of appl ication  

This part of IS0 1 635 speci fies the technical  condi tions of 
del ivery of seamless wrought copper and copper al loy tube for 
condenser and  heat-exchanger appl ications,  currently avai lable 
in  commercial  quanti ties.  

For the purpose of this part of IS0 1 635,  the defini tions for cop-  
per and  copper al loys in  IS0 1 97-I  and for tube in  IS0 1 97-3 as 
wel l  as the principles for designation  in  IS0 1 1 90-I  and  
IS0 1 1 90-2 apply.  

For technical  condi tions of del ivery for seamless tubes 

-  for water,  gas and  sani tation,  see IS0 1 635-I ; ‘)  

-  for general  purposes,  see IS0 1 635-3.2)  

2 References 

2. 1  Defini tions 

IS0 1 97,  Copper and  copper al loys 

-  Part I  :  Materials.  

-  Part 3  :  Wrought products.  

2.2 Designations 

Terms and  defini tions 

IS0 1 1 90,  Copper and copper al loys -  Code of designation  

-  Part 1  :  Designation  of materials.  

-  Part 2  :  Designation  of tempers.  

2.3 Chemical  composi tion  

IS0 426,  Wrought copper-zinc al loys -  Chemical  composi tion  
and  forms of wrought products 

-  Part I  :  Non- leaded and special  copper-zinc al loys.  

-  Part 2  :  Leaded copper-zinc al loys.  

IS0 429,  Wrought copper-nickel  al loys -  Chemical  compo-  

si tion  and  forms of wrought products.  

IS0 1 337,  Wrought coppers (having minimum copper content 
of 9995 %I  -  Chemical  composi tion  and  forms of wrought 

products.  

2.4 Technical  condi tions of del ivery 

IS0 1 635,  Seamless wrought copper and  copper al loy tubes 

-  Part I  :  Technical  condi tions of del ivery for tubes for 

water,  gas and  sani tation.  3,  

-  Part 3  :  Technical  condi tions of del ivery for tubes for 

general  purposes.  3,  

2.5 Methods of test 

2.5. 1  Sampl ing  

IS0 4799,  Wrought copper and  copper al loy products -  Selec-  
tion  and  preparation  of specimens and  test pieces for 
mechanical  testing.  

2.5.2 Tensi le testing  

IS0 6692,  Metal l ic materials -  Tensi le testing.  

2.5.3 Hardness testing  

I  SO 6567,  Metal l ic materials -  Hardness tests -  Vickers test 

-  Part 1 :  HV 5 to HV 1 00.  

IS0 6506,  Metal l ic materials -  Hardness test -  Rockwel l  test 
(scales A -  B -  C -  D -  E -  F -  G  -  H  -  K) .  

2.5.4 Technological  testing  

IS0 1 96,  Wrought copper and copper al loys -  Detection  of 
residual  stresses -  Mercury(lJ  ni trate test.  

I )  At present at the stage of draft.  (Revision  of IS0 274 :  1 975.)  
2)  At present at the stage of draft.  (Revision  of IS0 1 635 :  1 974.)  

3)  At present at the stage of draft.  
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IS0 2624,  Copper and copper al loys -  Estimation of average 

grain size.  

IS0 6493,  Metal l i c materials -  Tube -  Dri ft expanding test. ‘ )  

IS0 6957,  Copper and copper al loys -  Ammonia test for stress 

corrosion resistance.  1  )  

3 Ordering information 

The purchaser shal l  state on  his i nqui ry and  order the fol lowing 
i nformation :  

a)  quanti ty;  

b)  designation  of  the material  and temper requi red (see 
tables 1  and  21 ;  

c)  the mandatory properties :  hardness and  expansion  or 
mechanical  properties (see table 2  and  4.2) ;  

d)  i n  case of  hardness,  whether Vickers or Rockwel l  hard-  
ness is mandatory;  

e)  whether the tubes are requi red to be sui table for 
welding (see table 1 ) ;  

f)  dimensions,  i .e 

-  outside diameter (see table 3)  (i f al l  mi nus tolerance 
is requi red,  this shal l  be stated) ,  

-  wal l  thickness (ei ther average or minimum)  (see 

4.3.21 ,  

-  l ength  (see table 4) ;  

g)  whether i t i s the purchaser’s i ntention to i nspect the 
tubes at  the suppl ier’s works;  

h)  the tests to be carried out,  i ncluding those to be agreed 
upon,  for example technological  tests (see clause 6) ;  

i )  whether a certi ficate of compl iance is requi red.  

4 Requi rements 

4. 1  Chemical  composi tion 

The chemical  composi tion shal l  comply wi th  the requi rements 
as speci fied in  IS0 Standards referred to in  table 1 .  

Table 1  -  Chemical  composi tion 

4.2 Mandatory properties 

4.2. 1  This part  of IS0 1 635 embodies the principle that ei ther 

-  hardness and  dri ft  expanding  or 

-  mechanical  properties 

are general ly sufficient to defi ne the condi tion of the material .  

Exact  conversion  between  tensi le strength  and  hardness is not  
possible.  

At  the option  of the purchaser,  mandatory properties of  the 
tube may be ei ther 

-  hardness and  dri ft  expanding  or 

-  mechanical  properties,  

but  not  both.  

I n  case of  hardness,  i t shal l  be i ndicated whether the Vickers or 

the Rockwel l  hardness test method is mandatory.  

I n  case of  dri ft  expanding,  al l  tubes selected for test shal l  wi th-  
stand a minimum expansion  of  outside diameter wi thout 
exhibi ti ng cracks visible to the unaided eye.  

I f mandatory properties are not  speci fied by the purchaser,  the 
suppl ier may choose to meet  ei ther 

-  hardness and  dri ft  expanding  or 

-  mechanical  properties.  

Mechanical  properties are speci fied in  table 2.  

4. 2.2 Al l  heat-treated copper-al loy tube selected for test shal l  
have an  average grain  size of 0,Ol  to 0, 05 mm.  

4. 2.3 Subject to agreement  between  the purchaser and  the 
suppl ier,  copper-zinc al loy tube may be suppl ied in  the stress-  
rel ieved condi tion and  be subject to the stress corrosion  test.  
Test pieces subjected to this test shal l  not  crack.  

Should  a lot of  material  fai l  the test,  the suppl ier shal l  have the 
option to restress rel ieve the lot and  to resubmi t  i t to al l  the rel -  
evant  tests.  

I  Material  designation 
Chemical  composi tion 
in accordance wi th 4.3 Dimensions and tolerances 

I  Cu-DHP I  IS0 1 337 I  

CuZn20A1 2 
CuZn28Snl  IS0 426-l  
CuZnBOAs 

CuNi lOFelMn’)  
CuNi30MnlFel ’  
CuNi30Fe2Mn21 1  

IS0 429 

I )  I f the tube i s for subsequent welding appl ications and so speci fied 

by the purchaser,  the restrictions for P,  S  and C apply as indicated in 

IS0 429.  

4.3. 1  Diameter 

At no point  shal l  the outside diameter of  the tube (i ncluding 
ci rculari ty)  exceed the tolerances speci fied in  table 3.  

4.3.2 Wal l  thickness 

Unless otherwise speci fied,  average wal l  thickness shal l  be 
suppl ied.  

I )  At  present at the stage of draft.  
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4.3.2. 1  Average wal l  thickness 

The average wal l  thickness shal l  not vary from the speci fied 

thickness by more than + 1 0 % (including concentrici ty)  when 

measured at any point at the ends (see table 3) .  

4.3.2.2 Mi nimum wal l  thickness 

I f a mi nimum wal l  thickness i s speci fied,  the wal l  thickness at 

any point shal l  not be less than the speci fied thickness.  The 

maximum deviation from the speci fied wal l  shal l  not exceed 

twice the plus tolerance stated in table 3.  

4.3.3 Length  

Tubes ordered to be a speci fied length shal l  not vary from that 

length by more than the tolerances speci fied in table 4,  when 

measured at ambient temperature.  

4.3.4 Straightness 

The tubes shal l  be such straight as to easi ly sl ip them into tube 

plate.  

5 Surface qual i ty 

The tubes shal l  be clean,  smooth,  and free from harmful  

defects and deleterious fi lms in the bore.  Heat-treated tubes 

may have a superficial ,  dul l ,  i ridescent oxide fi lm on both the in-  

side and outside surfaces.  Drawn temper tubes may have a 

superficial  fi lm of drawing lubricant on the surfaces.  

6.3 Estimation of average grain  size 

The estimation shal l  be made in  accordance wi th IS0 2624.  

6.4 Draft  expanding  test 

The test shal l  be made in accordance wi th IS0 8493.  

6.5 Tensi le test 

The test shal l  be made in accordance wi th IS0 6892.  

6.6 Stress corrosion test 

I f required,  the test i s only carried out on copper-zinc al loys as 

l isted in table 2.  

The method shal l  be the mercury(l )  ni trate test according to 

IS0 1 96.  By agreement between suppl ier and purchaser,  an 

ammonia test according to IS0 6957 may be speci fied instead 

of the mercury(l )  ni trate test.  

6.7 Non-destructi ve tests 

Each tube shal l  be subjected to an eddy current test.  The test 

shal l  be performed on the tubes ei ther in the final  drawn or an-  

nealed temper.  The method of test and levels of cal ibration 

shal l  be agreed between suppl ier and purchaser unti l  such time 

as an International  Standard covering this test i s publ ished.  By 

agreement between purchaser and suppl ier,  a hydrostatic or 

pneumatic test may be speci fied as an al ternative to the eddy 

current test.  

6 Methods of test 
6.8 Retests 

6. 1  Sampl ing  

Sampl ing  shal l  be carried out in  accordance wi th the pro-  

cedures in IS0 4739.  

The lot si ze for sampl ing shal l  be 600 tubes or 2 000 kg,  which-  

ever i s greater.  I f not otherwise speci fied,  the rate of sampl ing 

for condenser shal l  be two individual  tubes per lot for each of 

the tests referred to i n 6.2 to 6.6,  as appropriate.  

6.2 Hardness test 

6.2. 1  Vickers hardness 

The test shal l  be made in accordance wi th IS0 6507-I .  

6.2.2 Rockwel l  hardness 

The test shal l  be made in accordance wi th IS0 6508.  

6.8.1  I f both test pieces which were original ly taken from a lot 

fai l  to meet the speci fication for any reason,  the lot shal l  be 

deemed not to comply wi th this part of IS0 1 635.  

6.8.2 I f one of the two test pieces taken original ly from the lot 

fai ls to meet the speci fication for any reason,  two further test 

pieces shal l  be taken.  One of these two test pieces shal l  be 

taken from the plate,  sheet or strip from which the fai led test 

piece was original ly taken,  unless that plate,  sheet or strip has 

been wi thdrawn from the lot by the suppl ier.  The other test 

piece shal l  be taken from another sample from the same lot.  Al l  

appropriate tests shal l  be carried out.  

6.8.3 Should both new test pieces pass the tests,  the lot 

represented by the test pieces shal l  be deemed to comply wi th 

this part of IS0 1 635.  Should ei ther of the addi tional  test pieces 

fai l ,  then the lot represented by the test pieces shal l  be deemed 

not to comply wi th this part of IS0 1 635.  
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Table 2 -  Hardness and mechanical  properties 

I  Designation I  Hardness I  Mi n i mum I  Mechani cal  properties I  

I  
expansion 

Al l oy Temper 
Vi ckers Rockwel l  of diameter R P 0.2 &l  A5 

HV5 % N/mm2 I  N/mm2 I  % I  

I  CU-DHP 1  HA I  70to 1 00 1  F 60 to 83 I  25 I  1 60 to 250 1  mi n.  250 1  min.  25 I  

I  CuZnBOAs 1  OS-25 I  80 to 1 05 F 65 to 85 I  25 I  1 50 to 240 mi n.  320 mi n.  40 I  
OS-25 80 to 1 05 F 70 to 85 25 1 50 to 240 min.  320 mi n.  40 

CuZn28Snl  
OS-35 65 to 90 F 65 to 80 30 1 20 to 1 80 min.  31 0 mi n.  50 

CuZn20Al2 OS-25 85 to 1 1 0 B 45 to 65 25 1 60 to 250 mi n.  370 mi n.  40 

CuNi l OFel Mn 
OS-35 75 to 1 1 0 B 25 to 60 25 1 00 to 230 mi n.  300 mi n.  30 

HA 1 00 to 1 30 B 60 to 75 20 240 to 31 0 mi n.  320 mi n.  20 

CuNi30Mnl Fe OS-35 90 to 1 20 B 40 to 70 25 1 20 to 250 mi n.  370 min.  30 

CuNi30Fe2Mn2 OS-35 1 00 to 1 30 B 40 to 72 25 1 50 to 260 mi n.  420 mi n.  30 

Table 3 -  Di mensi ons and tolerances 

Outside diameter Wal l  thickness 
Si ze range Tolerance’)  

mm including ci rculari ty 
Si ze range Tolerance 

over up to and incl .  mm mm mm 

-  1 2 * 0,07 

1 2 1 8 * 0, lO 

1 8 25 2k 0.1 2 from 0,7 up to and + 1 0 % (including 
incl .  2,5 concentrici ty)  

25 35 rt 0,1 5 

35 50 k 0.1 8 

1 )  Mi nus tolerances instead of plus and mi nus tolerances can  be suppl ied by agreement between purchaser 
and suppl ier.  When al l  mi nus tolerances are speci fied,  they shal l  be twi ce the mi nus tolerance stated in  the table.  

Table 4 -  Tolerances on length 

;  , .Qj?$yJ::: ,  1  ToI ;  1  

5.0 6,5 +4 
0 

65 1 0 +5 
0 

1 0 20 +9 
0 

20 30 +1 2 
0 
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