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Lead-added free cutting steel has been widely used because it has good machinability under various cutting
conditions. Furthermore, free cutting steel without lead addition is increasingly being in demand for steel
maker because of environmental problems. There are a variety of free cutting steels without lead addition, but
we have investigated free cutting steel containing hcp-BN (Boron Nitride) inclusions which are similar physi-
cal characteristics to graphite, and established this new free cutting steel. This paper presents an outline of
free cutting steel containing BN inclusions.
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Table 1 Comparison of BN and graphite

Pb S S Item BN Graphite
Ca . aaxis | 2.504 2.456
Lattice constant
c axis 6.661 6.696
Specific gravit 2.29 2.25
Pb Se, peciicoravity
. Coefficient of linear | @ axis | 41.2x 10° 28.2x 10
Te, Bi expansion caxis | -2.7x 10 -1.5x 10®
Melting point 3000 3550
C. Si Mohs hardness 1 2 12
BN
Cutting tool
Cenn >
S45C BN @
BN hep
2. BN (New free cutting steel) ( Graphitic cast iron )
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BN White graphite Fig.1 Concept of BN new free cutting steel
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Table 2 Chemical compositions (mass%o)
Steel C Si Mn P S s-Al B N
BN | 042 | 0.24 | 0.74 |0.012| 0.015 |0.019| 0.0059 |0.0119
S45C | 0.43 | 0.25 | 0.73 |0.011| 0.018 |0.020| tr. 0.0030
L1 |043|0.25]| 071 |0.012| 0.014 |0.020| (0.07Pb) |0.0023
Table 3 Mechanical properties
Steel YS (MPa) | TS (MPa) | EI(%) RA(%)
BN 323 615 30 48
S45C 336 608 34 52
L1 338 614 29 50
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Steel C Si Mn P S \Y B N
BN | 0.45 | 0.25 | 0.95 |0.018/0.023(0.102| 0.0056 |0.0122
3.2 (SCr420HL1 )
L1 |0.42 |0.24 | 0.96 |0.016]0.022|0.103| (0.07Pb) | 0.0096
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Table 6 Chemical compositions (mass%)

Steel C Si Mn P S \Y% B N
BN 0.36 | 0.39 | 0.98 |0.016| 0.044 | added | 0.0057 | 0.0118
L2-QT | 0.48 | 0.26 | 0.77 |0.015| 0.020 tr. [(0.12Pb)| 0.0058
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