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Machinability of Calcium Deoxidized Steel

Toshio SATA, Yoshio MIYASHITA, Katuhiko NISHIKAWA,

Shuroku NARA, and Tokru MIMINO

Synopsis:

In order to clarify the machinability of calcium deoxidized 0-45%, carbon steel, the effect of chemical
composition on the machinability was investigated in turning and drilling.

Experimental results in turning with carbide tool showed that the tool wear depends on contents of alumi—
num, calcium and sulfur in steel, and it is suppressed when the content of sulfur is more than 0-035% and
that of aluminum is less than 43 times of calcium content in steel.

In this case, a thin oxide layer containing some sulfide phase is always found on the tool face and it is sup—

posed that this prevents the tool wear.

In drilling with high speed steel tool, higher sulfur content in steel is favorable for tool life. But no effect

of aluminum or calcium is observed.
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Fig. 1. Relation between shape and composition of inclusions and chemical composition

of steel (§5<0-035%,).

— 128 —




Ca it B 80 © # ¥ ¥

591

(%)

Al

0012

0010

0008

0006

0004

0002

Sulfide
R P Sulfide
- Si0; 5
. Ai03 83
~ ca0 12
Sulfide
| Si02 25
Al203 48
Ca0 27
Si0z 50
Aiz03 5
Ca0 45 1
{l
i
|
1 {
o 0002 0004 0006
Ca (%)

Fig. 2. Relation between shape and composition of inclusions and chemical composition
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Fig. 3. Effect of aluminum on crater wear Kr.
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Fig. 4. Effect of calcium on crater wear Kr.
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Fig. 5. Effect of sulfur on crater wear K.
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Fig. 9. Effect of sulfur content in Al-Ca balanced
steels on depth of crater Kr.
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Fig. 14, Effect of sulfur on cutting forces F, F;.
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Fig. 16. Effect of aluminum on drilling properties,
Vp=2000, Tpy=30, Ty=30.
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Fig. 17. Effect of calcium on drilling “properties,
V;=2000, T,y=30, Ty=30.
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Fig. 18. Effect of sulfur on drilling properties,
V;=2000, Thy=30, Ty=30.
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