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The most popular recycle process of brass machined chips wastes is remelting process. However, this process
is much energy consumption. On the other hand, lead has been added conventionally in order to improve the
machinability of metallic materials. The development of lead-free alloy has become an important issue since lead
is harmful to the human body. In this study, MnS was applied to a substitutional material of lead to improve
machinability and a direct consolidation process from machined chips of 60/40 brass has been developed. Mixture of
machined chips of 60/40 brass and the MnS powder of 0.1-1.0 mass% were consolidated by hot extrusion. Extrusion
was conducted at 773 K and an extrusion ratio of 11.1. After the tensile test of the extruded specimen, the tensile
strength of the extruded specimen with MnS and that without MnS showed a nearly equivalent value. And tensile
strength of the extruded specimen with MnS particles of 106 pm in diameter was slightly higher than that of 45
pm in diameter. Elongation of the extruded specimen decreased with an increase of the MnS additive amount. The
cutting resistance test and the chip observation indicated that an increase of MnS additive improved machinability.
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Fig. 1 Schematic illustration of hot extrusion.
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Fig. 2 Schematic illustration of extruded specimen for tensile test.

Table 1 Cutting condition of cutting resistance test.

Tool material WC-TiC-Co (TH10)
Throw away tip TNGA160404
Tool holder (Shank) ETGNR2020K33W
Rotating speed 560 rpm
Depth of cut 0.1,0.2,0.5mm
Feed speed 027 mm-rev’
Cutting fluid Dry
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Appearance of an extruded brass rod at 773 K.
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Fig. 4 SEM and EDX analysis of the cross section of extruded brass specimens dispersed 0.5 mass% MnS.
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Fig. 5 Effect of additive amount and particle size of MnS on vickers
hardness of extruded brass specimens.

500
450
400
350
300 f
250 |-
200 |
150 |
100 |
50 |
0 L : : : :
00 02 04 06 08 10

MnS additive amount / mass%

- <45 uym
-0- <106 ym

Tensile strength / MPa

Fig. 6 Effect of additive amount and particle size of MnS on tensile
strength of extruded brass specimens.
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Fig. 7 Effect of additive amount and particle size of MnS on elongation of
extruded brass specimens.
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Fig. 8 Principal force of extruded brass specimens at various cutting
depth conditions.
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Fig. 9 SEM and EDX analysis of the throw-away tip after cutting resistance test.
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