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Foreword 

IS0 (the I nternational  Organi zati on for Standardi zati on)  i s a worl dwide federati on of  

national  standards bodi es (IS0 member bodies) .  The work of  prepari ng  I nternational  
Standards is normal l y carri ed out  through IS0 techni cal  commi ttees.  Each member 
body i nterested i n a subject  for whi ch a technical  commi ttee has been  establ i shed has 
the ri ght to be represented on  that commi ttee.  I nternational  organizations,  govern-  
mental  and  non-governmental ,  i n  l i ai son wi th  ISO,  al so take part  i n  the work.  

Draft  I nternati onal  Standards adopted by the technical  commi ttees are ci rculated to 
the member bodi es for approval  before thei r acceptance as I nternational  Standards by 
the IS0 Counci l .  They are approved in accordance wi th  IS0 procedures requi ri ng at  
l east 75 % approval  by the member bodi es voti ng.  

I nternati onal  Standard IS.0 3995 was prepared by Technical  Commi ttee ISO/TC 1 1 9,  
Powder metal lurgy.  

IS0 3995 was fi rst publ i shed i n 1 977.  This second edi ti on cancels and  replaces the fi rst 

edi ti on,  of  whi ch  i t consti tutes a minor revision.  

0 International  Organization for Standardization,  1 985 0 

Printed i n Swi tzerland 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



INTERNATIONAL STANDARD IS0 3995-1 985 (E)  

Metal l ic powders -  Determination of green strength by 

transverse rupture of rectangular compacts 

1  Scope and field of appl ication 

This I nternational  Standard speci fies a method for the deter-  
mination of green  strength  by measuring  the transverse rupture 
strength  of compacts of  rectangular cross-section.  

2 Principle 

Subjection of  a compact  pressed from metal l i c powder to a 
uni formly i ncreasing  transverse force under control led condi -  
ti ons unti l  fracture occurs.  Determination of  the transverse rup-  
ture strength,  or green  strength  as used herein,  as the stress,  
calculated from the flexure formula,  requi red to break the com-  
pact  as a simple beam supported near the ends and  applying  
the force midway between  the fi xed centre of supports.  

The green  strength  is determined on  compacts ei ther having  a 

particular densi ty or after compaction  at  a speci fic compacting  
pressure.  

3 Apparatus 

3. 1  Die,  preferably of  cemented carbide or al ternatively of 
tool  steel ,  and two punches for,  producing  rectangular test 

pieces wi th  dimensions according  to clause 4.  An  example of a 
design  for tool ing  is shown  in fi gure 1 .  

3. 2 Press,  capable of applying  forces up to about  300 kN 
wi th a minimum accuracy of  +2 % and  adjustable to permi t  an  
even  i ncrease of the force at a rate no hi gher than 50 kN/s.  

3. 3 Balance,  capable of weighing  the compacts to an  ac-  
curacy of +O,Ol  g.  

3. 4 Micrometer or other sui table measuring  device,  for 
measuring  the dimensions of  the compacts to an  accuracy of  
+O,Ol  mm.  

3.5 Fixture for testing,  having  two support  cyl i nders 

(rol lers)  wi th  a fi xed distance between  them and  a l oad cyl i nder 
(rol ler) .  Al l  three cyl i nders shal l  be 3  +  0, l  mm in diameter and  

shal l  be made of  hardened steel  wi th  a hardness of  at  l east 
700 HV,  or of  hardmetal .  The cyl i nders shal l  be mounted 
paral lel  and the distance between  the centres of  the support  
cyl i nders shal l  be 25 * 0, 2 mm,  measured wi th  an  accuracy of 
+O, l  mm.  The l oad cyl i nders shal l  be mounted midway be-  
tween  the support  cyl i nders.  

The mounti ng  of the cyl i nders shal l  be such  as to account  for 
the permi tted deviation from paral lel i sm of the top and bottom 
faces of  the test piece.  

A diagrammatic arrangement  of a typical  test fi xture is shown  
in fi gure 2.  

3. 6 Loading  device,  which  may be ei ther of the fol lowing  :  

3. 6. 1  A compression  testing machine capable of  determin-  

i ng  the breaking  force wi th  a minimum accuracy of  f2 N.  

3.6.2 A l oading  beam apparatus to properly l ocate the test 
piece and  which  is capable of  applying  a breaking  force through  
a l ever arrangement.  The appl i ed force can  be exerted by 
various systems,  an  example of  which  is g i ven  in  fi gure 3.  The 
appl ied force on  the test piece shal l  be calculated to an  ac-  
curacy of  +2 N.  

4 Sampl ing  

The quanti ty of  the test sample shal l  be chosen  to give three 
test pieces wi th  the dimensions 1 0  to 1 3  mm wide,  at  least 
30 mm long  and  5,5 to 6, 5 mm thick.  The thi ckness of  the test 
piece shal l  be uni form wi thin  0, l  mm over the di stance be-  
tween  supports.  I f necessary,  prel iminary tests should  be made 
in  order to establ i sh the quanti ty of  powder which  is needed to 
ful fi l  this requi rement.  

5 Procedure 

5. 1  Cleaning  of  the die and punches 

Wipe the die cavi ty and  the punches wi th  soft  and  clean paper 
towel l ing  soaked wi th  an  appropriate solvent such  as acetone.  
Al low the solvent to evaporate.  
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IS0 3995-1 985 (E)  

5.2 Powder testing condi tions 

5.2. 1  Powders which do not contain a lubricant can be com-  

pacted in the fol lowing ways:  

a)  in  a dry die (Warning:  seizure and excessive die wear 

may occur,  particularly at high compacting  pressures) ;  

b)  in  a die wi th lubricated wal l s (see 5.3.1 ) ;  

c)  after admixing  a lubricant (see 5.3.2)  and in a dry die.  

5.2.2 Powders which contain a lubricant can be compacted in 

the fol lowing ways :  

a)  inadrydie;  

b)  after admixing  addi tional  l ubricant (see 5.3.2)  and in a 

dry die.  

5.3 Lubrication 

Use one of the fol lowing methods of lubrication.  

5.3. 1  Die wal l  l ubrication 

Apply to the die wal ls a mixture or a solution of a lubricant in a 

volati le l iquid,  for example 1 00 g  of zi nc stearate in 1  000 cm3 

of acetone.  After any excess l iquid has drained away,  al low the 

solution adhering to the wal l s to evaporate leaving a thin layer 

of lubricant.  

5.3.2 Lubrication of  powder 

Lubricate the powder to be tested by thoroughly mixi ng  into i t a 

quanti ty (for example 0,5 to I ,5 %)  of a sui table sol id l ubricant 

(for example zinc stereate or stearic acid) .  

5.4 Compacting  and ejection 

Insert the lower punch into the die cavi ty.  Posi tion the die to 

the desi red fi l l ing height by using supporting spacers between 

the die and the foot of the lower punch.  Pour the sample into 

the die cavi ty,  taking the usual  precautions to ensure that the 

powder i s uni formly distributed in the die cavi ty.  Posi tion the 

upper punch and place the die wi th the punches between the 

platens of the press.  Apply and release a prel iminary force of 

approximately 20 kN.  Remove the spacers supporting the die.  

I f the die i s supported by springs,  or in  some simi lar way,  i t i s 

not necessary to apply the prel iminary force.  

Apply the final  force at a constant rate which shal l  not exceed 

50 kN/s.  

Eject the compact  from the die by means of the l ower punch.  

The procedure of compacting  and ejection i s exempl i fied in 

figure 4.  

5.5 Compacting  pressure 

Green strength can be determined at a given pressure or den-  

si ty fol lowing agreement between suppl ier and customer.  In 

the fi rst case the recommended pressure i s 400 N/mm2.  In the 

second case,  when test pieces are pressed to a given densi ty,  

the maximum deviation between the three test pieces shal l  not 

exceed 0, l  g/cm3.  

5.6 Determination  of densi ty 

Measure the length,  width and thickness of the test piece in  the 

plane of appl ication of the force to the nearest 0,Ol  mm.  Deter-  

mine the mass and the volume (calculated from the average 

value of dimensions) .  

5.7 Determination of  breaking  force 

Break the test piece under control led condi tions using ei ther a 

compression testing machine or a loading beam device.  

5.7. 1  Method 1  -  Using  a compression  testing  machine 

Posi tion the test piece in the transverse rupture test fixture (see 

figure 2)  so that i t i s central ly located and perpendicular to the 

axis of the support cyl inders.  Place the fixture between the 

platens of the testing machine and apply a compressive force at 

a uni from rate such that the test piece fractures wi thin a 

time not l ess than 1 0 s.  Record the breaking force to the 

nearest 2 N.  

5.7.2 Method 2  -  Using  a l oading  beam device (see 

figure 3)  

Adjust the balance of the beam so that i t i s level .  Posi tion the 

test piece in  the loading beam device so that i t i s central ly 

located and perpendicular to the axis of the support cyl inders.  

I ncrease the load at a uni form rate such  that the test piece frac- 

tures wi thin a time not l ess than 1 0 s.  

Determine the input force to the nearest 2 N.  

NOTE -  When  a container and shot are used,  the beam shal l  be 

balanced wi th the container in posi tion.  The load exerted i s then 

calculated from the mass of the shot only.  

6 Expression of resul ts 

6. 1  Calculate the densi ty of the test piece from i ts mass and 

volume.  Calculate the arti thmetical  mean of the determination 

on three di fferent test pieces to the nearest 0,05 g/cm3.  

6.2 The green strength S,  expressed in newtons per square 

mi l l imetre,  i s given by the formula 

s=3xPxL 

2xt2xw 

where 

P i s the force,  in  newtons,  requi red to rupture;  

L i s the length,  in  mi l l imetres,  of span of the fixture;  

t i s the thickness,  in  mi l l imetres,  of the test piece;  

w i s the.width,  in  mi l l imetres,  of the test piece.  
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IS0 3995-1 985 (El  

6.3 Calculate the ari thmetical  mean of the three determi-  

nations rounded to the nearest 0,2 N/mm2for values up to and 

including  1 0 N/mm2 and to the nearest 0,5 N/mm2 for values 

greater than 1 0 N/mm2.  

7 Test report 

The test report shal l  include the fol lowing  information :  

a)  reference to this International  Standard;  

b)  al l  detai ls necessary for identi fication of the test 

sample;  

c)  the type,  nature and amount of the lubricant,  i f i t has 

been added to the powder;  in  certain  cases i t may be 

desirable to report how the lubricant was added;  

d)  the densi ty of the test pieces or the compacting  

pressure;  

e)  compacting  die material  (tool  steel  or cemented 

carbide)  ;  

f)  the resul t obtained;  

g)  al l  operations not speci fied by this International  Stan-  

dard,  or regarded as optional ;  

h)  detai ls of any occurrence which  may have affected the 

resul t.  

Dimensions in  mi l l imetres 

-Shrink ring 

I //lO,Ol lB 

NOTE -  Mating  parts shal l  be fi tted and lapped.  

Punches 

z2 
y-9 

-+lo,ol lA]  

P 

01 6 
‘d  
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Figure 1  -  Example of tool ing to produce a rectangular test piece 
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----  _----  

-----_ _----  _------  

-  

Figure 2  -  Diagram of test fixture 

I I  
Counterbalance 

Load 

Test fixture 

Figure 3  -  Example of loading  beam apparatus 
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IS0 3995-1 985 (E)  

Fi l l ing  

Compacting  

Figure 4 -  Procedure of compacting  and ejection 

I  

Pre-compacting  

I  I  I  

Ejection  
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