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This invention relates to the’manufactu're' of copper 
powders having a low apparent density. 

Copper powders of low apparent- density'are at pres 
ent made either by ‘electrolysis or by reduction of ag 
glomerates of copper oxide, which yield "a sponge-like 
mass having the requisite properties. The shape" of‘the‘ 
particles made- by electrolysis'is dendritic. A copper of 
low apparent density is essential for the production of 
sintered articles, having a considerable and‘ controlled 
porosity, such‘as self-lubricatingv bearings, as the low 
apparent density of the powder ‘as it is ?lled into the 
mould permits considerable pressing and this is accom 
panied by the development of su?icient green strength 
in the compact to’ enable it to be handled; between the 
press and the sintering furnace. It shouldv be noted that 
a ?ne tin powderis often mixed with‘ the copper prior 
t'o'it's‘ being pressed and a- lubricant, ‘such as zinc stearate, 
is also employed to facilitate pressing and add green 
strength to the compact. 

It- is an object- of- the present invention to provide ‘an 
improved process for producing copper powders having 
a low apparent density using a process involving atom 
isation of the molten metal. 

However, if copper is atomise‘d in an air jet under the 
usual conditions a somewhat spherical powder ‘is ‘obtained 
which has a high apparent density, i. e. the percentage of 
voids in the powder as poured into a ‘mould (is relatively 
low and even copper atomised bya jet of water had an 
apparent density of about 3.8-3 g‘rnJc'c. 

It‘ has now been found that these difficulties ‘can be 
overcome if to the copper there is added a ‘small pro- . 
portion of one or more of the metals hereinafter speci 
?ed and if the atomisation is effected by water. 

Accordingly, the present invention provides a process 
for the manufacture of a copper powder having a low 
apparent density wherein molten copper containing a 
small proportion of one or more of the metals magnesium, 
calcium, lithium, zirconium and titanium‘ is atomised by 
means of an aqueous liquid, such as water. 
Of the metals speci?ed magnesium is preferred, ‘and 

preferably it is used in a proportion of at least 0.2% by 
weight of the copper. Calcium is preferably used in a 
proportion of at least 0.5%, lithium 'at' least ‘0.2% and 
zirconium at least 0.5%, by weight of the copper. 
The following examples illustrate how the process of F 

the ‘invention may ‘be carried into effect. 
(1) Copper was thoroughly deo-xidised by poling with 

a green stick, various proportions of magnesium were 
added and the melt covered with a layer of charcoal and 
atomised in the apparatus described in United Kingdom 
speci?cation No. 553,672 using a water pressure of 1200 
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2. 
lbs/sq. in., the-water ?owing at 32' gallons per minute. 
The pouring temperature was 1200° C. and'the atomis 
ing rate approximately 15 lbs. per minute. 
The results obtained are shown in Table I. 
In Table I and the tables in the other ‘examples the 

oxygen content was measured by heating the powder ob 
tained in hydrogen for 15 minutes at 840°C. and meas 
uring the percentage loss of'wei‘glit. This does not‘ give 
a total oxygen content but approximately'assesses ‘that 
which is obtained by hydrogen'r'eduction. The ?ow rate 
is the time taken for 50 gms. of the powder to ?ow 
through a 60° funnel havinglan ori?ce of 0.176" diameter 
at its lower end, and in the screen analysis measurements 
“percent on 100” means the percentage retained on a 
100 mesh B. S.’ S. sieve, “percent 100/200” means the 
percentage passing a 100 mesh B. S. S. sieve but not 
passing a 200 mesh B. S. S. sieve, “percent 200/300” 
means the percentage passing a 200 mesh B. S. S. sieve 
but not passing a 300 mesh B. S. S. sieve, and “percent 
through 300” means the percentage passing a 300 mesh 
B. S. S. sieve. 

Table I 

Percent Mg in copper: _ __ 0.7 0. 5 0.35 0.25 0.2 0 

Percent 011 in powder.... 98. 48 99. 25 99. 42 99. 4,8 99. 24v 99-83 
Percent Mg in powder.___ 0.68 0. 43 0.52 0.21 0.19 nil 
Percent Oxygen content__ _____ __ 0. 06 0. 06 0.03 O. 16 0. 11 

Flow rate in secs___._____/_ 20 18 16 14 15.8 14. 2 A arent dcnsit grns. 
In)? ____ _____ ._y_’. ..... .. 1.5 1. 52 1. 7 2. 07 3. 0 a. 84 

Screen analysis: I _ ' ‘_ ‘ 

Percent on 100 ______ ._ trace trace trace trace ml n11 
Percent 100/200 _____ __ 21. 27. 5 18.-2 21.3 14. 2 33. 8 
Percent 200/300. _____ .. 18. 6 22.0 17. 4 18.9 16. 4 20. 4 
Percent through 300. _ 59. 7 50.5 64. 4 59.8 69. 4 45. 8 

-(2) Example 1 was repeated but using various pro 
portions of calcium instead of magnesium. 
The results are shown in Table II. 

Table II 

Percent 0a inlco'pper ______________ __ 0 7 I 0.5 l 0.35 0.25 

Percent‘ Cu in powder..- _ . 98. 88 99.3 99. 52 
Percent Ca in powder__._ _ . 0. 34 0. 81 0.22 
Percent Oxygen content. _ . 0.09 0. 14 0.15 
Flow rate'in secs _______ __ . 9.6 8. 8 7. 0 7. 3 
Apparent-density, gms./cc _________ __ 1. 69 2. 04 3.1 3. 41 
Screen analysis: . 

Percent on 100 _________________ __ Trace Trace Trace Trace 
Percent 100/200__ 29. 17. 7 ;l6. 5 14. 9 
Percent 200/300..." v23. 6 18.6 20. 3 28. 2 
Percent through 30 _____ 47. 2 63.7 63. 2 56. 0 

'( 3) Example 1 was repeated but using various propor 
tions' of lithium instead of magnesium. The results are 
shown in Table III. 

Table .111 

Percent Li in copper ________________________ u’ 0.5 ' 0.35 0.2 

Percent .Cu in powder ______________________ __ '98. 96 99. 35 v99. 16> 
Percent Li in powder_____ 0. 42 0. 30 0. 16 
Percent ‘Oxygen content. ___ 0.31 0.01 0. 22" 
Flowrate in sccs__.__t ____ .- ‘14,0 , 1-3. 9 v 10.3 
Apparent density, gms./cc___ _________ __ 1 90 2.0 2. 36. 
Screen analysis: 

Percent on 100 _________ __ 0.3 0.2 trace 
Percent 100/200. __.___ 29.2 25. 6 28. 8 
Percent 200/300 _____ _ _ _ 21. 5 19. 0 20. 7 
Percent through 300 ____________________ _- 49. 0 55. 2 50. 5 
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(4) Example 1 was repeated using 
of zirconium instead of magnesium. 
The results are shown in Table IV. 

various proportions 

Table IV 

Percent Zr in copper ________________________ __ 1.2 0.7 a 0.2 

Percent Cu in powder__ _ _________ _. 98.1 

Percent Zr in powder__- 0.9 
Percent Oxygen content 0. 16 
Flow rate in secs ________ __ 13. 7 
Apparent density, gmsJcc __________________ __ 1. 85 1 
Screen analysis: 

Percent on 100 __________________________ __ trace 

Percent 100/200_ _ 23. 1 
Percent 200/300 _________ __ 1S. 7 
Percent through 300 _______________ __ _ 58. 2 

-(5) Example 1 was repeated using various proportions 
of titanium instead of magnesium. 
The results are shown in Table V. 

Table V 

Percent 'l‘i in copper ________________________ "i 1.2 i 0.7 0.5 

Percent Cu in powder ______________________ __ 98. 67 98. 77 99.31; 
Percent Ti in powder_.__ 0.96 0. 00 0. 43 
Percent Oxygen content_ 0.09 0. 04 0.08 
Flow rate in secs _________ __ 27. 0 16. 4 l9. 2 
Apparent density, gins/cc. 1. 99 2. 77 3. 0 
Screen analysis: 

Percent on 100 __________________________ __ 0.1 \ trace 0.1 
Percent 100/200.. 34. S 12. 2 23. 2 
Percent 200/300 ________ .- 23. 4 14. 7 19. 0 
Percent through 300 ____________________ __ 41. 7 73. 1 57. 7 
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What I claim is: 
1. A process for the manufacture of a copper powder 

of low apparent density which comprises incorporating 
with substantially pure copper such a small proportion of a 
metal selected from the group consisting of magnesium, 
calcium, lithium, zirconium and titanium that the copper 
remains substantially pure and in such amount as to ef 
fectively cause the conversion of a molten mass of the 
resultant copper composition subjected to atomization 
by an aqueous liquid to a copper powder of low apparent 
density suitable for the production of sintered articles, 
and then atomizing a molten mass of such resultant copper 
composition by means of such aqueous liquid to convert 
the same into a copper powder of low apparent density 
containing at least approximately 98% of copper and less 
than approximately 1% of said incorporated metal. 

2. A process for the manufacture of a copper powder 
of low apparent density which comprises incorporating , 
with substantially pure copper such a small proportion of a 
metal selected from the group consisting of magnesium, 
calcium, lithium, zirconium and titanium that the copper 
remains substantially pure and in such amount as to ef 
fectively cause the conversion of a molten mass of the 
resultant copper composition subjected to atomization ' 
by water to a copper powder of low apparent density 
suitable for the production of sintered articles, and then 
atomizing a molten mass of such resultant copper com 
position by means of water to convert the same into a 
copper powder of low apparent density containing at least 
approximitely 98% of copper and less than approximately 
1% of said incorporated metal. 

3. A process for the manufacture of a copper powder 
of low apparent density which comprises incorporating 
with substantially pure copper at least approximately 
0.2% by weight of magnesium calculated on the weight 
of the copper but not in such quantity as to provide more 
than approximately 1% of magnesium in the copper 
powder of low apparent density whereby the magnesium 
is in su?'icient amount to e?ectively cause the conversion 
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of a molten mass of the resultant copper composition sub 
jected to atomization by means of an aqueous liquid to a 
copper powder of low apparent density but not in such 
amount as to substantially affect the purity of the copper 
in such powder, and then atomizing a molten mass of such 
resultant composition by means of such aqueous liquid to 
convert the same into said copper powder of low ap 
parent density. 

4. A process for the manufacture of a copper powder 
, of low apparent density which comprises incorporating 

with substantially pure copper at least approximately 
0.5% by weight of calcium calculated on the weight of 
the copper but not in such quantity as to provide more 
than approximately 1% of calcium in the copper powder 
of low apparent density whereby the calcium is in suf 
tlcient amount to e?ectively cause the conversion of a 
molten mass of the resultant copper composition sub 
jected to atomization by means of an aqueous liquid to 
a copper powder of low apparent density but not in such 
amount as to substantially affect the purity of the copper 
in such powder, and then atomizing a molten mass of 
such resultant composition by means of such aqueous 
liquid to convert the same into said copper powder of 
low apparent density. _ 

5. A process for the manufacture of a copper powder 
of low apparent density which comprises incorporating 
with substantially pure copper at least approximately 
0.2% by weight of lithium calculated on the weight of 
the copper but not in such quantity as to provide more 
than approximately 1% of lithium in the copper powder 
of low apparent density whereby the lithium is in suf 
?cient amount to effectively cause the conversion of a 
molten mass of the resultant copper composition sub 
jected to atomization by means of an aqueous liquid to 
a copper powder of low apparent density but not in such 
amount as to substantially affect the purity of the cop 
per in such powder, and then atomizing a molten mass 
of such resultant composition by means of such aqueous 
liquid to convert the same into said copper powder of 
low apparent density. 

6. A process for the manufacture of a copper powder 
of low apparent density which comprises incorporating 
with substantially pure copper at least approximately 
0.5% by weight of zirconium calculated on the weight 
of the copper but not in such quantity as to provide 
more than approximately 1% of zirconium in the copper 
powder of low apparent density whereby the zirconium 
is in su?icient amount to effectively cause the conversion 
of a molten mass of the resultant copper composition 
subjected to atomization by means of an aqueous liquid 
to a copper powder of low apparent density but not in 
such amount as to substantially affect the purity of the 
copper in such powder, and then atomizing a molten 
mass of such resultant composition by means of such 
aqueous liquid to convert the same into said copper 
powder of low apparent density. 
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