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Abstract

FAE E)

To study the distribution of boron and the boron effect for nucleation of graphite in high carbon steel, neu-

tron induced autoradiography method is used. High carbon steel is easy to make the graphitization by addition of boron.

[t is easy to analysis of boron distribution using neutron radiography with neutron fluence of 1.9% 10'*/cm? in the boron

added high carbon steel. By the neutron induced autoradiography technique, it was found that the distribution of boron

depended on boron content, graphitiging temperature and time. And by the analysis of secondary ion mass spectrosco-
py (SIMS) and electron probe micro analysis (EPMA), boron or boride were acted at nucleation site of graphite in high

carbon steel.
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Table 1. Chemical compositions of specimens(wt%).
No C Si Mn N P S Fe
B1 0.62 0.98 0.46 0.001 - <0.01 <0.004 Bal.
B3 0.60 1.00 0.46 0.005 0.002 0.02 0.005 Bal.
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Fig. 1. Microstructures of B addition steels annealed at 700 and 720°C for 50hrs. (a) Bl steel(700°C/
50hrs) (b) Bl steel(750°C/50hrs) (c) B3 steel(700°C/50hrs) (d) B3 steel(750°C /50hrs)
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Fig. 2. Autoradiographs of boron added(B1) high carbon steel. (a) Graphitization at 700°C/10hrs

(b) Graphitization at 700°C/50hrs.

Fig. 3. Autoradiographs of boron added(B1) high carbon steel. {a) Graphitization at 750°C/10hrs
(b) Graphitization at 750°C /50hrs.
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Fig. 4. Autoradiographs of boron added(B3) high carbon steel. (a) Graphitization at 700°C/10hrs

(b) Graphitization at 700°C /50hrs.

(@) * -

(), {d) : Graphitization at 750°C /50hrs.
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Fig. 6. X-ray microanalysis of graphite in boron added(B3) high
carbon steel annealed at 700°C for 25hrs. (a) Secondary electron
image, (b) C Ke ray image, (c) B Ka ray image
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Fig. 7. The element maps for B from SIMS in B3 steel annealed
at 750°C for 50hrs.
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