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Study of Boron Steels (Report 1)

-—Effect of Boron on Transformation Point and Microstructure—

By Kenzi Ono and Tadashi Nemoto
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

How boron influences the transformation point and microstructure of steel is
discussed in this article, based on the results of the writer’'s experiment with
specimens molten in a vacuum furnace and specially heat-treated or carburized.

Observations of the same experiment, contracted in few lines, may be given as
follows :

(1) A minute addition of boron makes rise, though slightly, the transformation
temperature of steel.

(2) Boron constituent appears in ferrite grain and grain boundary of austenite.

(3) Globularization of primary cementite on carburizing and pearlite is made

easier with the increase of boron content.
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Fig. 1. Microscopic-Structure of
Specimen B-2 (B0.016%5) which
was Austempered for 1 Hour at
650°C from 1,200°C and Cooled
in Air. Etched with Picric Acid.
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Fig. 2. Microscopic-Structure of
Specimen B-2 (B 0.016%%) which
was Austempered for 1 Hour at
650°C from 1,200°C and Cooled
in Air. Etched with Sodium
Peroxide. % 1,200
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Fig. 3. Microscopic-Structure of
Specimen B-3 (B0.013%2%) which
was Austempered for 1 Hour at
€20°C from 1,200°C and Cooled
in Air. Etched with Picric Acid.
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Fig. 4. Micrescopic-Structure of
Specimen B-Z (B 0.013%5) which
was Austempered for 1 Hour at
6950°C from 1,200°C and Cooled
in Air. Etched with Sodium
Peroxide.
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Fig. b. \«Tzcroqcrr c-Structure of
Specimen B-5 ( B 0.005% ) which
wWas Austempercd for 1 Hour at
650°C from 1,200°C and Cooled
in Air. Etched with Picric Acid.
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Fig. 6. Microscopic-Structure of
Specimen B-5 (B0.00525) which
was Avstempered for 1 Hour at
€50 C from 1,200°C and Coeoled
in Air. Etched with Sodium
Peroxide. x 1,200
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Table 3. ‘Transformation Point of Each

Test Piece (°C)
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B-1 | 0025 | 729 | 770 | 713 680
B-2 0.016 726 | 760 | 702 675
B-3 | 0.013| 725 | 760 715 675
B -4 0.010 | 725 755 695 665
B-5 0.005 726 760 690 670
B-6 0.003 723 750 690 655
B -7 == 723 752 690 670
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Fig. 7. Microscopic-Structure of
Specimen B-6 (B 0.003%%) which
was Avstempered for 1 Hour at
650°C from 1,200°C and Cooled
in Air. Etched with Picric Acid
' % 1,200
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Fig. 8. Microscopic-Structure of
Specimen B-6 (B 0.003% ) which
was Austempered for 1 Hour at
650°C from 1,200°C and Cooled
in Air. Etched with Sodium Per-
oxide
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Fig. 9. Microscopic-Structure of
Specimen B-1 (B 0.02%; ) which
is Cabulied for 6 Hours at 925°C.

Etched with Picric Acid.

X 400

% 1,200

=10 #AF B-4(B0,01%5) oz

RAER ¥ 7 U v BRI Bl X 400

Fig. 10. Microscopic-Structure of

Specimen B-4 (B0.0195) which

is Carburized for 6 Hours at 925
°C. Etched with Picric Acid.
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Microscopic-Structure of
Specimen B-5( B 0.0052% ) which
is Carburized for 6 Hours at 925
“C. Etched with Picric Acid .
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Fig. 12. Microscopic-Structure of
Specimen B-6 ( B0.003¢7 ) which
is Carburized for 6 Hours at 925

Etched with Picric Acid.
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