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Estimation of Machinability of Lead Brass Based on In-Situ
Observation in Scanning Electron Microscope
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ABSTRACT

In order to elucidate the machinability of lead brass, orthogonal machining experiment was
conducted in SEM (Scanning Electron Microscope) equipped with a micro-machining device at
a cutting speed of 7um/s for brass containing 0.2 to 3wt% Pb. The microfactors (i.e., shear
angle, contact length between chip and tool) were determined by in-situ observations. Ma-
chinability of brass containing lead is discussed in terms of the microfactors and the cttting
resistant force tested by lathe cutting. The dynamic behavior of the chip formation of lead brass
during the machining process was examined: The chips of lead brass form as a shear angle type.
The shear angle increases with the content of lead in (6 : 4) brass. The pronounced effect of lead
on the contact length between chip and tool was observed above 1% Pb. The cutting resistant
force tested by lathe decreases remarkably with the lead content in brass. The observed
microfactors are in close relation to the tested resistant force in macromachining.
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Table 1. Chemical Compositions (wt.%).

Cu-40.43% Zn Cu-40.16% Zn-0.22% Pb
Cu-39.99% Zn-1.04% Pb Cu-40.07% Zn-2.05% Pb
Cu-40.04% Zn-3.04% Pb
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Table 2. Tool dimension.

Top rake angle 0
Side rake angle 0
Front clearance angle 6
Side clearance angle 6
Front cutting edge angle 15
Side cutting edge angle 0
Nose radius 0.4mm
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Table 3. Experimental Conditions.

Rake angle 10

Clearence angle 10

Cutting depth 30um

Cutting speed 7um/s

No Lubricating oil

In Vacuum
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Fig. 1. Schematic representation of orthogonal cut-

ting process.
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The shear tape chip made from (Cu-40.49%
Zn) brass.

Fig. 2-1.

Fig. 2-2.

The shear tape chip made from lead brass.
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Fig. 3. Variation of shear angle through cutting proc-
ess in SEM.
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Fig. 4. Effect of lead on shear angle of brass.
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Table 4. Experimental Conditions.

Spindle speed 1250rpm
Cutting depth 1mm
Feed speed 0.11lmm/rev

Cutting tool K-10, Toshiba

No lubricating oil
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Fig. 7. Effect of lead on the cutting resistant force.
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