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LEAD INDUSTRIES ASSOCIATION

420 LEXNRTUN AVENE o (0 East Lind Street
NEW YORK 17, M. Y. ’

December 18, 1956
SUKRJECT: LEAD IN STERL

To Members of the Lead Industries Associationm:

Althrugh 4t 13 far from & major use of lead, there i
definitely an increasing interest &n steels containing azall percentages
of lead, both for free machining steels and morv recently for forgings,
For that reascn we believe that you may bo interested in the attached
reprint of an article frem STEEL magarirs, October 29, 1955, carparing
come of the properties of leaded arnd ron-leaded steels,

We have a limited sup;ly of additional copies and will
be glad to take care of requests for them a&s long as they are available,

.__\'ery truiy yours,

7)Y -

Uer'r A7
Secretary-Treasurer,

AT

100D



1. Brinell hardness:

2. Yield and tensile
strength:

3. Grain sixe:
4. Charpy Impoct:

Leaded Vs. Nonleaded Steel
{C-1050 ond C-1141)

No significant difference

No significant difference
A listle smafier In leaded steel

Transition temperatures average
22°F lewer
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Austenitic groins in lecded 30d nom-
leoded steels. White boes ore mini-

How Much Does Lead Change Steel?

1t does much to improve metallurgical properties, says Inland

Steel,

Here are results of tests on C-1050 and C-1141

steels, Impact transition temperatures average 22°F lower

METALLURGISTS have debated
scveral quexstions since leaded
stecls were introduced, including:
Dacs lead hurt tensile and yield
strength? What about brittle frac-
ture?

To get some answerr, lnland
Steel Co, East Chicago. Ind.
tested three hents of £-1050 and
C-1141 steels, leaded and mon-
leaded.

A. P. Weaver, Inland's senlor
metallurgist, gave ASM members
the results week before last at
their convention in Cleveland.
Summarized above, they point up
the fact that lead's benchits arent
restricted to machinability.

Scope—To reduce the variation
1n the testa, two consccutive ingots
were taken from the middle portioa
of selected heata. lead was added
to one,

The ingots were rolied f{nto
rounds. All lots were normalized
at 1G50°F, quenched in oil at

15350°F. and drawn for 2 hours at
100°F to check their impact re-
sistance at higher hardneases.
Impact—In the Charpy V-notch
testa, most of the l~aded samples
showed luwer tramsition tempera-
tures than nonlesded ones of the
same grade and composition. Be-
low the transition temperatures,
leaded ateels had higher impact

energies than moneaded ones;
above, they had lower impact
values.

Ia all cases, normalizing in-
creased resistance to impact A
queach and s draw gave atill high-
er impact and lower tranaition tem-
peratures.

Results—Cenerally, you can draw
theae conclusions from Inland's
teats: 1. Lead lowers the Charpy
transition  temperatures.  (It's
probably due to the moderate grain
refinement )} 2. Heat trestment
lowers the transition temperatures
oa coarse-grained C-1050 steel—

15°F in het rolling, 30°F after nor.
malizing and 50°F after quenching
and drawing. 3. Lead refincg coarse
grained C-1050 steel. It has less
effect on fine grained material

Greater Spread—At the lowest
temperstures, the fractures of all
samples were brittle. On all but
the normalized, quenched and
drawn, coarse grain aseries. the
fractures remained brittle up to
about the transition temperatures.
The fractures became less brittle
and more ductile while golng
through the transition range until
at higher temperaturcs the {rae-
tures were completely ductlle.

Brittle fracture disappeared com-
pletely at lower temperatures oa
the normnalized series of both the
coarse and fine graiaed C-1030
stecls than on either the straights
hot rolied or the quenched and
drawu series. Frocture curves
grnerally agreed with the impact
energy curves.

Keyhols «— A series of Charpy
Keyhole (impact) tests was made
on the C-1141 ‘ota. In each of the
four conditions (bot rolled, cold
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How much does lead change steel?
Quenched &

Sample Hot Relled Nermalized Drawna
€-1050 (Cooarse Groinl

Lecded 160°F 83°s 120°¢

Neonleoded 178 118 170
C-1050 (Fine Groin)

Leaded 110 43 30

Nenleoded 100 E Y 43
cna

L %0

Nenleaded 88
C-1141 (Chorpy Keyheled

Leaded -2

Nenlocded -10

Chorpy V-notch tronsition ot 1S HIb energy level

) &

drawn, quenched and drawn, and

norrcalized), the leaded and anon-

leaded sumples came succeasively
nearer to having the same impact

energies.

Inland assumes that ft

resulted from hot mill finishing

aractice.

The 15 fi-1b energy level used
for ship plate is too low for the
normalized and for the quencied
and drawn lots, Inland concluded

Grain—=Photomicrographs of the
test samples support the fact tht
lead refincs grain structure.

Inland's work also supporis lhe
fiodinge of others on gruin refine.
ment and transition temperatures:
They drop about 25°F per ferritie
graia siae number.

Observation — E. W. Husemann,
chief  metallurgist, Copperweld
Steel Co, Warren, O, commented
that much more research like this
s needed on all grades of atcel.

It is his opilninn that research
will show that Jeaded and noa-
teaded stecls can be used inter

changeably,

and that the machia.

ing projerties of any stecl are im-
proved by the addition of lead.
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Charpy V-not:h imzact testt on coone groined, C-1050 seel
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Chorpy Venotch Impoct tests on C-1141 steel, leaded and nonlecded
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Chorpy Keyho'e impoct tests on C.1141 steel, leaded ond nonlecded




