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IS0 9725:1 992(E)  

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 is normal ly carried out through IS0 
technical  commi ttees.  Each  member body interested in  a subject for 
which  a technical  commi ttee has been  establ ished has the right to be 
represented on  that commi ttee.  International  organizations,  govern-  
mental  and non-governmental ,  i n  l iaison wi th  ISO,  also take part in  the 
work.  IS0 col laborates closely wi th  the International  Electrotechnical  
Commission  (IEC)  on  al l  matters of electrotechnical  standardization.  

Draft International  Standards adopted by the technical  commi ttees are 
ci rculated to the member bodies for voting.  Publ ication as an  Inter-  
national  Standard requi res approval  by at least 75 % of the member 
bodies casting a vote.  

I nternational  Standard IS0 9725 was prepared by Technical  Commi ttee 
ISO/TC 1 55,  Nickel  and nickel  al loys,  Sub-Commi ttee SC 2,  Wroughf and 
cast nickel  and nickel  al loys.  

Annex A forms an  integral  part of this International  Standard.  

0 IS0 1 992 
Al l  ri ghts reserved.  No part of this publ ication may be reproduced or uti l i zed in  any form 
or by any means,  electronic or mechanical ,  i ncluding  photocopying  and microfi lm,  wi thout 
permission  in  wri ting  from the publ isher.  

I nternational  Organization for Standardization 
Case Postale 56 l  CH-1 21 1  Geneve 20 l  Swi tzerland 

Printed in  Swi tzerland 
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INTERNATIONAL STANDARD IS0 9725:1 992(E)  

Nickel  and nickel  al loy forgings 

1  Scope 

This International  Standard speci fies requi rements 
for nickel  and nickel  al loy forgings for general  pur-  
poses.  

NOTE 1  Bars used for the manufacture of forgings 
should  conform to the requi rements for bars to be further 
worked by the purchaser,  speci fied in  subclause 5. 2 of  
IS0 9723:1 992.  

2 Normative references 

The fol lowing standards contain provisions which,  
through reference in this text,  consti tute provisions 
of this International  Standard.  At the time of publ i -  
cation,  the edi tions indicated were val id.  Al l  stan-  
dards are subject to revision,  and parties to 
agreements based on  this International  Standard 
are encouraged to investigate the possibi l i ty of ap-  
plying the most recent edi tions of the standards in-  
dicated below.  Members of IEC and IS0 maintain 
registers of currently val id International  Standards.  

ISO/R 204:1 961 ,  Non-inferrupfed creep testing of 
steel  at elevated temperatures.  

ISO/R 206:1 961 ,  Creep stress rupture testing of steel  
at elevated temperatures.  

IS0 6372-1 :1 989,  Nickel  and nickel  al loys -  Terms 
and defini tions -  Part I :  Materials.  

IS0 6372-3:1 989,  Nickel  and nickel  al loys -  Terms 
and defini tions -  Part 3:  Wrought products and 
castings.  

IS0 6892:1 984,  Metal l ic materials -  Tensi le testing.  

ISO/TR 7003:1 990,  Uni fied format for the designation 
of metals.  

ISO/TR 9721 :1 992,  Nickel  and nickel  al loys -  Rules 
for material  description based on chemical  symbols.  

IS0 9722:1 992,  Nickel  and nickel  al loys -  Composi -  
tion and forms of wrought products.  

IS0 9723:1 992,  Nickel  and nickel  al loy bars.  

ASTM E 1 1 2:1 988,  Standard methods for determining 
average grain size.  

3 Defini tions 

For the purposes of this International  Standard,  the 
fol lowing defini tions and those for nickel  and nickel  
al loys in IS0 6372-l  and for forgings in 6372-3 apply.  

3. 1  heat:  The product of a furnace mel t or a number 
of mel ts that are mixed prior to casting.  

3.2 lot:  Forgings of the same cross-sectional  di -  
mensions,  from the same heat,  heat treated together 
or sequential ly heat treated in a continuous furnace,  
but in no case for longer than 1 6 h  of production.  For 
forgings not identi fied by heat,  the lot shal l  be ei ther 
one piece of the forging or 500 kg,  whichever is 
larger.  

4 Al loy identi fication 

For the purposes of this International  Standard,  the 
principles for al loy identi fication in ISO/TR 7003 and 
ISO/TR 9721  apply.  

.  

1  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



IS0 9725:1 992(E)  

5 Ordering  information 

Orders for forgings according to this International  
Standard shal l  i nclude the fol lowing information.  

5. 1  The number of this International  Standard.  

5.2 Quanti ty (mass or number of pieces) .  

be agreed between the purchaser and the suppl ier.  
The percentage content of elements shown as “re-  
mainder” shal l  be calculated by di fference from 
1 00 %.  

6. 1 .2 Tensi le properties 

Forgings shal l  have the tensi le properties speci fied 
in table2.  

5.3 Al loy identi fication (see table 1 ) .  6. 1 .3 Heat treatment 

NOTE 2 For al loy identi fication,  ei ther the number or 

the description may be used.  

5.4 Al loy temper (see table 2) .  

5.5 Dimensions and tolerances:  marked on  the 
sketch or drawing.  

5.6 Speci fy i f purchaser wi l l  heat treat the product.  

5.7 Optional  requi rements:  

a)  samples for product analysis (see 7. 1 .2) ;  

b)  type of test sample (see 7.2) ;  

c)  determination of 1  % proof stress,  (see 9.2.3) ;  

d)  hardness as acceptance test (see 6. 1 .6) ;  

e)  individual  forging marking (see 1 0.2) ;  

f)  purchaser or thi rd party i nspection (see 
clause 1 1 ) ;  

g)  declaration of conformi ty (see clause 1 2)  

Precipi tation-hardenable al loy forgings shal l  be heat 
treated in accordance wi th table3 to the condi tion 
as ordered.  

6. 1 .4 Grain size 

Forgings of al loys NW881 0 (FeNi32Cr21 AITi -HC)  and 
NW881 1  (FeNi32Cr21 AITi -HT)  shal l  have a grain size 
ASTM No.  5 or coarser (average diameter 0,06 mm 
or greater) .  

6. 1 .5 Creep or stress rupture properties 

Where appl icable,  forgings of precipi tation-  
hardenable al loys shal l  meet the creep or stress 
rupture requi rements of table 4.  

6. 1 .6 Hardness 

I f i t is requi red that qual i fication and acceptance of 
forgings be based on hardness instead of tensi le 
properties,  the hardness values to be met and the 
method of hardness test to be used shal l  be speci -  
fied on the order form or drawing.  

6. 1 .7 Dimensional  tolerances 

6 Requi rements 

6.1  Requi rements for forgings heat treated by 
the manufacturer 

Dimensions and tolerances shal l  be as speci fied on 
the order form or drawing.  

6. 1 .8 Surface condi tion 

Unless requi red in the hot-finished temper,  forgings 
shal l  be suppl ied in the annealed,  solution treated 
or solution and precipi tation treated temper.  

Unless otherwise speci fied,  precipi tation-hardenable 
al loy forgings shal l  be suppl ied in the solution 
treated temper.  

6. 1 . 1  Composi tion 

Heat analysis shal l  meet  the composi tion l imi ts 
speci fied in table 1 .  

The composi tion l imi ts do not preclude the possible 
presence of other elements that are not speci fied.  I f 
the purchaser’s requi rements necessi tate l imi ts for 
any other element that is not speci fied,  these shal l  

Forgings shal l  be clean and free from detrimental  
surface imperfections.  

NOTE 3 Where appropriate,  the acceptance cri teria 

should be agreed between the purchaser and the suppl ier.  

6.2 Requl rements for forgings to be heat 

treated by the purchaser 

6.2. 1  Composi tion 

Heat analysis shal l  meet  the composi tion l imi ts 
speci fied in table 1 .  

The composi tion l imi ts do not preclude the possible 
presence of other elements that are not speci fied.  I f 
the purchaser’s requi rements necessi tate l imi ts for 
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IS0 9725:1 992(E)  

any other element that is not speci fied,  these shal l  7.2.2 Integral  test samples shal l  be provided by 
be agreed between the purchaser and the suppl ier.  extensions or prolongations on one or both ends of 
The percentage content of elements shown as “re-  the forgings;  they shal l  not be separated from the 
mainder” shal l  be calculated by di fference from forgings unti l  al l  heat treatment has been com-  
1 00 %.  pleted.  

6.2.2 Temper 

Unless otherwise speci fied,  forgings to be heat 
treated by the purchaser shal l  be suppl ied in the 
hot-worked temper.  

I f the forgings are to be suppl ied in other than the 
ful ly heat-treated condi tion,  the test samples shal l  
be separated from the forgings only i f requi red by 
the purchaser.  

7.2.3 Test samples machined from the body of the 

6.2.3 Precipi tation-hardenable al loys 
forgings shal l  be taken in the final  heat-treated con-  
di tion.  

The suppl ier of precipi tation-hardenable al loy 
forgings shal l  demonstrate the capabi l i ty of meeting 
the requi rements speci fied in table2 and/or table4,  
by testing samples heat treated in accordance wi th 

7.3 Heat treatment of test samples 

7.3. 1  Forgings suppl ied in hot-worked temper 

table 3.  

6.2.4 Dimensional  tolerances 

I f appropriate,  test samples selected in accordance 
wi th 7.2 shal l  be annealed or solution and precipi -  
tation treated in accordance wi th table3 prior to 

Dimensional  tolerances shal l  conform to the re-  
qui rements speci fied on  the order form or drawing.  

6.2.5 Surface condi tion 

testing.  

7.3.2 Forgings suppl ied in heat-treated temper 

Test samples selected in accordance wi th 7.2 shal l  
be heat treated wi th the forging they represent.  

Forgings shal l  be clean and free from detrimental  
surface imperfections.  

8 Number of tests 

NOTE 4 Where appropriate,  the acceptance cri teria 
should be agreed between the purchaser and the suppl ier.  8. 1  Chemical  analysis,  one test per heat.  

7 Sampl i ng  

7. 1  Chemical  analysis 

8.2 Forgings heat treated by the manufacturer 

Tensi le strength and creep of stress rupture and 
grain size shal l  be tested at a frequency of one test 
per lot.  

7. 1 . 1  Representative heat analysis samples shal l  
be taken during pouring or subsequent processing.  

8.3 Forgings to be heat treated by the purchaser 

7. 1 .2 Product analysis samples shal l  be taken from 
the finished product.  

Capabi l i ty tests for tensi le strength,  creep or stress 
rupture shal l  be tested at a frequency of one test per 
lot.  

7.2 Tensi le,  creep or stress rupture test 9 Test procedures 

Test specimens shal l  be taken ei ther as separate 
test samples (see 7.2. 1 ) ,  as integral  test samples 
(see 7.2.2)  or as test samples machined from the 
body of the forgings.  

Unless otherwise speci fied,  the sampl ing procedure 
and the location of samples representing the lot 
shal l  be at the option of the suppl ier.  

7.2. 1  Separate test samples shal l  be prepared from 
the same heat from which the forgings are made 
and forged to obtain samples.  Separate test sam-  
ples shal l  be identi fiable to the forgings they repre- 
sent.  

9. 1  Chemical  analysis 

9. 1 . 1  The method of chemical  analysis shal l  be at 
the option of the suppl ier,  however,  in cases of dis-  
pute the method speci fied in the relevant lnter-  
national  Standard shal l  be used.  

I f no International  Standard exists,  an  analytical  
method that can be cal ibrated to a reference stan-  
dard agreed upon by the purchaser and the suppl ier 
shal l  be used.  

9. 1 .2 For a l ist of IS0 analytical  standards,  see an-  
nex A.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



IS0 9725:1 992(E)  

9.2 Tensi le testing 9.6 Retests 

9.2. 1  Tensi le testing shal l  be carried out in ac-  
cordance wi th IS0 6892.  

9.2.2 The largest possible round specimen,  not ex-  
ceeding 1 5 mm in diameter on  the gauge length,  
shal l  be used.  (See annexes C and D of IS0 6692) .  

9.2.3 The offset method shal l  be used for the de-  
termination of proof stress.  An  offset of 0,2 % (R, , , , )  
shal l  be standard.  However,  a 1  % proof stress 
(R, ,  & shal l  be determined and reported for infor-  
mation when  requested by the purchaser.  

9.3 Creep and stress rupture testing 

9.3. 1  Creep tests shal l  be carried out in accord-  
ance wi th ISO/R 204,  except that only the final  total  
plastic strain need be reported.  

9.3.2 Stress rupture tests shal l  
accordance wi th ISO/R 206.  

9.4 Grain size determination 

be carried out in 

A sample in the final  heat-treated condi tion shal l  be 
examined in accordance wi th ASTM E 1 1 2,  on  a 
section transverse to the greatest metal  flow.  

9.5 Rounding-off 

For the purpose of determining compl iance wi th the 
speci fied l imi ts of the properties l isted below,  an 
observed value or calculated value shal l  be rounded 
as fol lows.  

When the figure immediately after the last figure 
to be retained is lower than 5,  the last figure to 
be retained remains unchanged.  

When the figure immediately after the last figure 
to be retained is 5 or greater,  the last figure to 
be retained is i ncreased by one.  

Composi tion,  creep,  Nearest uni t to the last 
stress rupture,  grain right-hand place of fig-  
size,  hardness and di -  ures of the speci fied 
mensions l imit 

Tensi le strength (X, )  Nearest 1 0 N/mm 2 

Proof stress (RpO,J  Nearest 5 N/mm 2 

Elongation (A)  Nearest 1  % 

I f any one of the test pieces fi rst selected fai ls to 
pass the speci fied tests,  two further samples from 
the same lot shal l  be selected for testing,  one of 
which shal l  be from the original  forging tested,  un-  
less that forging has been wi thdrawn by the sup-  
pl ier.  I f the test pieces from both these addi tional  
samples pass,  the lot represented by the test sam-  
ples shal l  be deemed to comply wi th the requi re-  
ments of this International  Standard.  I f the test 
pieces from ei ther of these addi tional  samples fai l ,  
the lot represented by these samples shal l  be 
deemed not to comply wi th the requi rements of this 
International  Standard.  

1 0 Marking  

1 0. 1  Each shipping container shal l  be marked wi th 
the number of this International  Standard,  the al loy 
identi fication (ei ther the number or the description) ,  
heat-treated condi tion,  drawing number,  the gross,  
tare and net weight,  the consigner and consignee 
address,  contract or order number,  and any other 
i nformation requested in the contract or order.  

1 0.2 I f agreed between the purchaser and suppl ier,  
the suppl ier shal l  mark each forging wi th the num-  
ber of this International  Standard,  the al loy identi fi -  
cation (ei ther the designation or the UNS-Number) ,  
the heat number and the manufacturer’s name.  The 
method of marking wi l l  be at the option of the sup-  
pl ier,  unless otherwise agreed.  Marking shal l  not 
resul t in harmful  contamination.  

1 1  Purchaser or thi rd party i nspection 

On-si te inspection of forgings by the purchaser or 
thi rd parties shal l  be in accordance wi th agreements 
made between the purchaser and the suppl ier as 
part of the purchase contract.  

1 2 Declaration of conformi ty 

When requested by the purchaser in the contract or 
order,  the suppl ier shal l  certi fy that the forgings 
were manufactured and tested in accordance wi th 
this International  Standard.  The declaration of con-  
formi ty shal l  detai l  the heat treatment appl ied to the 
forgings and/or the test samples and the resul ts of 
al l  tests requi red by this International  Standard and 
the order.  
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IS0 9725:1 992(E)  

Tahlo R -  Heat treatment nf nrPrini tntinn.hnrrhwnhlo al lnvc 
, . a- . . .  -  . . ---  . . - -  .  .  .  .  - . . .  - .  r. - -. r. . - . . - . .  . . - . --. . --. -  .  .  . . - . . s  

Al  oy identi fication’)  
Number Description 

Solution or anneal ing treatment*)  Stabi l i zing and/or precipi tation treatment 

NW3021  NiCo20Cr1 5Mo5Al4Ti  (1  1 50 f IO)  “C,  4 h,  ai r cool .  1  050 “C,  1 6 h,  ai r cool  + 850 “C,  1 6 h,  ai r cool .  

NW7263 NiCo20Cr20Mo5Ti2AI  1  1 50 “C,  ai r cool  or faster.  800 “C,  8 h,  ai r cool .  

NW7001  NiCr20Co1 3Mo4Ti3AI  995 “C to 1  040 ‘C,  4 h,  oi l  or water 845 “C,  4 h,  ai r cool  + 760 “C,  1 6 h,  ai r cool  or fur-  
quench.  nace cool .  

NW7090 NiCr20Co1 8Ti3 1  050 “C to 1  1 00 “C,  8 h,  ai r cool  or 700 “C,  1 6 h,  ai r cool .  
faster.  

VW7750 NICrlSFe7TI2AI  980 “C to 1  1 00 “C,  ai r cool  or faster.  730 “C,  8 h,  cool  at 55 “C/h to 620 “C,  hold at 
620 “C for 8 h,  ai r cool .  Al ternatively,  cool  to 
620 “C at any speed and hold at 620 “C to give a 
total  precipi tation treatment time of 1 8 h.  

%I ’771 8 NICrlSFelSNb5Mo3 940 “C to 1  060 “C,  ai r cool  or faster.  720 “C,  8 h,  cool  at 55 “C/h to 620 “C,  hold at 
620 “C for 8 h,  al r cool .  Al ternatively,  cool  to 
620 “C at any rate and hold at 620 “C to give a total  
precipi tation treatment time of 1 8 h.  

NW7080 NiCr20Ti2AI  1  050 “C to 1  1 00 “C,  8 h,  ai r cool  or 700 “C,  1 6 h,  ai r cool .  
faster.  

N  W5500 NICu30Al3TI  980 “C minimum,  water quench.  590 “C to 61 0 “C,  8 h  to 1 6 h,  furnace cool  to 
480 “C at between 8 “C/h and 1 5 “C/h,  ai r cool .  Al -  
ternatively,  furnace cool  to 535 “C,  hold at 535 “C 
for 6 h,  furnace cool  to 480 “C,  hold f ~  8 h,  ai r 
cool .  

NW991  1  NiFe36Crl2Mo6Ti3 1  090 “C,  ai r cool .  770 “C,  2 h  to 4 h,  ai r cool  + 700 “C to 720 “C,  
24 h,  ai r cool .  

1 )  For al loy identi fication ei ther the number or the description may be used.  

2)  The tolerance on the selected temperature shal l  be wi thin f 1 5 “C.  

Table 4 -  Creep or stress rupture test requi rements 

Minimum Elongation 
Al loy identi ficationl )  Thickness Temperature Stress time to at rupture Duration 

Total  plastic 

rupture on 50 mm 
strain 

Number Description 
mm “C N/mm*  h  % h  % 

NW3021  NiCo20Cr1 5Mo5Al4Ti  Al l  81 5 3602)  30 

NW7263 NiCo20Cr20Mo5Ti2AI  Al l  780 1 20 -  50 0, lO 

NW7001  NiCr20Co1 3Mo4Ti3AI  Al l  730 5502)  23 5 

N  W7090 NiCr20Co1 8Ti3 Al l  870 1 402)  30 

NW771 8 NiCrlSFelSNb5MoS max.  1 00 650 6902)  23 5 

NW7080 NICr20Ti2AI  Al l  750 3402)  30 -  

NW991  1  NiFe36Cr1 2Mo6Ti3 Al l  575 590 1 00 0, lO 

1 )  For al loy identi fication ei ther the number or the description may be used.  

2)  An  ini tial ly higher stress may be used but shal l  not be changed whi le the test i s In progress.  Speci fied time to rupture and elon-  
gation requi rements have to be met.  Al ternatively,  stress may be increased after the mi nimum rupture l i fe has been met at the speci -  
fied stress;  however,  the speci fied mi nimum elongation has to be met.  

1 0 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



IS0 9725:1 992(E)  

Annex A 

(normative)  

List of IS0 methods of analysis 

[I ]  IS0 6351 :1 985,  Nickel  -  Determination ofsi lver,  
bismuth,  cadmium,  cobal t,  copper,  i ron,  
manganese,  lead and zinc contents -  Flame 
atomic absorption spectrometric method.  

[2]  IS0 7523:1 985,  Nickel  -Determination ofsi lver,  
arsenic,  bismuth,  cadmium,  lead,  antimony,  
selenium,  tin,  tel lurium and thal l ium contents 
-  Electrothermal  atomic absorption spectro-  
metric method.  

[S]  IS0 7524:1 985,  Nickel ,  ferronickel  and nickel  
al loys -  Determination of carbon content -  
I nfra-red absorption method after induction 
furnace combustion.  

[4]  IS0 7525:1 985,  Nickel  -  Determination of sul fur 
content -  Methylene blue molecular absorp-  
tion spectrometric method after generation of 
hydrogen sul fide.  

[5]  IS0 7526:1 985,  Nickel ,  ferronickel  and nickel  
al loys -  Determination of sul fur content -  
I nfra-red absorption method after i nduction 
furnace combustion.  

[6]  IS0 7527:1 985,  Nickel ,  ferronickel  and nickel  
al loys -  Determination of sul fur content -  
lodimetric ti tration method after i nduction fur-  
nace combustion.  

[7]  IS0 7528:1 989,  Nickel  al loys -  Determination 
of i ron content -  Ti trimetric method wi th pot-  
assium dichromate.  

[S]  IS0 7529:1 989,  Nickel  al loys -  Determination 
of chromium content -  Potentiometric ti tration 
method wi th ammonium i ron sul fate.  

[9]  IS0 7530-1 :1 990,  Nickel  al loys -  Flame atomic 
absorption spectrometric analysis -  Part I :  
Genera/ requi rements and sample dissolution.  

1 )  To be publ i shed.  

[IO]  IS0 7530-2:1 990,  Nickel  al loys -  Name atomic 
absorption spectrometric analysis -  Part 2:  
Determination of cobal t content.  

[I I ]  IS0 7530-3:1 990,  Nickel  al loys -  Flame atomic 
absorption spectrometric analysis -  Part 3:  
Determination of chromium con tent.  

[1 2]  IS0 7530-4:1 990,  Nickel  al loys -  Name atomic 
absorption spectrometric analysis -  Part 4:  
Determination of copper content.  

[1 3]  IS0 7530-5:1 990,  Nickel  al loys -  Flame atomic 
absorption spectrometric analysis -  Part 5:  
Determination of i ron content.  

[ 1 43 IS0 7530-6:1 990,  Nickel  al loys -  Flame atomic 
absorption spectrometric analysis -  Part 6:  
Determination of manganese content.  

[1 5]  IS0 7530-7:1 992,  Nickel  al loys -  Flame atomic 
absorption spectrometric analysis -  Part 7:  
Determination of aluminium content.  

[Is]  IS0 7530-8:1 992,  Nickel  al loys -  Flame atomic 
absorption spectrometric analysis -  Part 8:  
Determination of si l icon content.  

[1 7]  IS0 7530-9:-l ) ,  Nickel  al loys -  Flame atomic 
absorption spectrometric analysis -  Part 9:  
Determination of vanadium content.  

[1 8]  IS0 9388:1 992,  Nickel  al loys -  Determination 
of phosphorus content -  Molybdenum blue 
molecular absorption specfromefric method.  

[I91  IS0 9389:1 989,  Nickel  al loys -  Determination 
of cobal t content -  Potentiometric ti tration 
method wi th potassium hexacyanoferrate(///) .  

1 1  

1 , .  
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