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Ion Microprobe Mass Analysis of Boron in Steel

Toshio SHIRATWA, Nobukatsu FujiNno, and Jun’ichiro MURAYAMA

Synopsis:

Ton microprobe mass analyzer has been applied to analysis of boron in high strength steels. It is proved
that the analytical technique has sufficient sensitivity and resolution to determine the distribution of boron

in precise correspondence with metallogrophic microstructure.

It is also shown that quantitative analysis

of bolon in solid solution is possible, and that the effect of nitrogen on the amount of solute boron can be

detected.
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Detection limits of IMMA and EPMA for
trace element in low alloyed steel.
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Table 1. Composition of boron bearing steel.
Sample C Si | Mn P S Cu | Ni Cr | Mo |{Sol Al Toltaal To&al
High boron steel 0.19 |<0.01{<0.01| 0.002| 0.005|<0.01|<0.01}<0.01] — | 0.034{0.0085/ 0.007
A [0.09(0.31]0.90 | 0.005 0.008{ 0.24 | 1.00 | 0.47 | 0.46 | 0.066/0.0015 0,002
Low boron steel
0.11]10.29{0.89 | 0.008 0.010{ 0.24 | 1.00 | 0.46 | 0.45 | 0.068)0.0015| 0.006
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Microanalysis of boron bearing steel (B=85 ppm).
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1250°C x 30min.W. Q.
+650°Cx 1hr.A.C,

1250°C x 30min. W.Q.
+900°Cx1hr. W.Q.

Photo. 2. Step scan anal);sis of B (B=85ppm).
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Photo. 3. Step scan analysis of B+ (B=15ppm).
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Fig. 2. The result of the Jominy tests.
Photo. 4. Matrix level of B+ in steel (B in steel
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Table 2. IMMA measurement of Btfrom various
heat-treates steels.

B(=85ppm) intensity at 100s

Matrix (2u¢) Area (2004 x 160 )

2.7x10¢ 3.9 104
I 2.9%x 104 3.0x 104
0.36x 104 11.9x 10¢
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EOEEHE AL, ER % Fig. 3 RT3, B
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300
B+
2001
t
a.
a
<
=
a
a  100F
<
(8]
O 15ppm steel
X 85ppm steel
' o l' 1 7l » 1 J
Q 10 20 30 40 50

Chemical analysis (ppm)

Fig. 3. QCalibration curve of B+ corrected by
CARISMA (internal standard Fe and
Ni).
10 (
=
X
.
0 | |
0 .10 20

C(BFe)x 10°

Fig. 4. Calibration curve of boron in steel by
IMMA (Pri. ion; OF 20keV).
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