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Fig.1 Effect of phosphorus (P) content ranging from 0.005 to 0.023
mass% on the low temperature tempering behavior evaluated

by both Charpy Impact value and Vickers Hardness(HV)™.
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Fig.2 Two-dimensional C atom maps in the samples of both LP and HP before and after tempering at 250C analyzed by the APT®.

C(all%) LP/As-Q Plat%)  cla%) HP/As-Q P(:lt%)
0.5 10
of of oP ol
0.25 5
zﬂm&mﬁ&&amaoﬁwﬁMNWMhmwﬁ
100 50 100 150
C("%) Dlstance(nm) Distance(nm)

LP/QT250 Clat%) HP/QT250
b1) P oC 20
15 15 oP of
P (at) P (at%)
o 0.5 10 0.5
5 025 5 025
0 0 0

0 50 100 150 200 0 50 100 150 200
Distance(nm) Distance(nm)

Fig.3 One-dimensional C and P concentration profiles in the samples
of LP and HP before and after tempering at 250C analyzed by
the APT®.
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Fig.4 Correlation between atomic concentration of C and P atoms

in the samples of LP and HP before and after tempering at 250

C calculated for the every cubic cells (size:15’nm”) which are

separated from the whole volume of needles analyzed by the

APT®.
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