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This invention relates to copper base alloys
containing silicon and manganese and has for
its chief object to improve certain character-
istics of such alloys and particularly their ma-

5 chinability or free cutting properties. ' The free
cutting properties of these copper base alloys
containing silicon and manganese are secured
with little or no depreciation of their physical
properties by the addition of lead in relatively

10 small amounts.’

A number of copper base alloys containing
silicon have gone into quite extensive use it
being found that the addition of silicon up to
certain amounts to copper produced alloys which

15 were highly resistant to the chemical action of
certain acids and other corrosive liquids. It
was, however, found that the -addition of silicon
rendered the alloy hard and very brittle and
difficult or practically impossible to work, and

20 other elements such as manganése were added to
overcome these difficulties and improve other
properties of the alloy, such as strength, tough-
ness, etc. and still retain the resistance to cor-
rosion. It was found that for practical purposes

25 the range of silicon was up to approximately 6.5
percent, and my invention therefore relates to

‘copper base alloys containing from approximate- -

ly 0.1 percent to approximately 6.5 percent sili-
con, and manganese from 0.01% to 3%.

30
qualities of copper or brass by the addition of
lead, but it has been generally considered and
also the literature would indicate that in al-
loys containing silicon lead would be thrown out

35.0f the mixture by the silicon. This was also
indicated where there has been a mixture of
leaded scrap with copper silicon alloys. In other
. words it was generally supposed that with silicon
present the lead would settle to the bottom of

40 the crucible or furnace due to its high density.
I have found, however, that with small amounts
of lead in copper base alloys containing silicon
and manganese in the amounts above noted the
lead is dispersed as fine particles throughout the

45 mass, greatly improving its machinability or
iree cutting qualities. I have found that this
effect is secured with amounts of lead from ap-

proximately 0.1 percent to approximately 0.45-

percent, the preferred range being from approx-
50 imately 0.25 percent to approximately ,04 per-
cent.

Thus for example it has been known to add -

manganese from approximately 0.01 percent to
approximately 3 percent to copper silicon alloys
55 containing from 0.1 pércent to 6.5. percent silicon
‘to toughen and strengthen the alloys and .im-
prove their workability and give the required

It has been known to improve the machining'

(CL 75—160)

strength and other physical properties without
injury to the corrosive resisting properties. Dif-
flculty, however, was experienced in machining
these alloys as among other things the chips
were tough and came off in long continuous
spirals tending to clog the tools, and the tools
would not stand up and cutting speed was rela-
tively low. I have found, however, that by the
addition of the above named quantities of lead
to these alloys they were rendered much more
free cutting, and the chips Instead of coming
off in long continuous spirals broke up into short
lengths -easily clearing the tool, and in short
converted the alloys into free turning alloys with
little or no- depreciation of their. physical prop-
-erties, such as strength, toughness, workability,
and resistance to corrosion. Thus theseé alloys
would be composed of from approximately 0.1
percent to 6.5 percent silicon, approximately 0.01
percent to 3 percent manganese, approximately
0.1 percent to .45 percent lead, and the remain-
der substantially copper. The preferred range
of lead, however, is from-approximately 0.25 per-
- eent to 0.4 percent. A specific alloy which has
been used extensively is composed of ‘approxi-
mately 95.6 percent copper, 3 percent silicon, 1
percent manganese, and 0.4 percent lead.

Having thus set forth the nature of my inven-

. tion, what I claim is:
. 1. A copper hase alloy which is workable and
characterized by free cutting properties and re-
sistance to corrosion comprising approximately
0.1% to 6.5% silicon, 0.01% to 3% manganese,
0.1% to 0.45% lead and balance copper.

2. A copper base alloy which is workable and
characterized by free cutting properties and re-
sistance to corrosion comprising approximately
0.1% to 6.5% silicon, 0.01% to 3% manganese,
0.25% to 0.4% lead, and balance copper. .

3. A copper base alloy which is workable and
characterized by free cutting properties and re-
sistance to corrosion comprising approximately
95.6%: copper, 3% silicon, 1% manganese and
04% lead.

4. A wrought metal article composed of a.<cop-
per base alloy characterized by free cutting prop-
erties and resistance to corrosion and comprising
approximately 0.1% to 6.5% silicon, 0.01% to0.3%

-manganese,. 0.1% to 045% lead, and balance
copper.

5. A wrought metal article composed of a cop-
per base alloy characterized by free cutting prop-
erties and resistance to corrosion and comprising

. approxmately 0.1% to 6.56% silicon, 0.01% to 3%
manganese, 025% to 04% lead, and balance

copper.
WILLIAM H. BASSETT.
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