$% & $B Tetsuto-Hagané Vol 89 (2003) No. 3

0.1C-9Cr-3W-3Coflic &I 5~ ILT Y1 D
BB ICRIFT RO HFMOZE

IR TET - AR

KAIZ* - HE™

- KA IERT

Effects of Boron Addition on Heating Processes of Martensite in 0.1C-9Cr-3W-3Co Steels

Sengo KOBAYASHI, Kumiko TOSHIMORI, Kiyomichi NAKAI and Yasuya OHMORI

Synopsis : The effects of boron addition on the heating processes of martensite in 0.1C-9Cr-3W-3Co steels have been studied. The steels with and

without 100 ppm boron were prepared. The specimens were austenitized at 1200°C for 1.2ks, and quenched into iced brine, resulting in for-

mation of o' martensite laths. They were heated up to 1000°C at a rate of 10°C/min. Temperature derivative of electric resistivity, dp/dT, de-

creased gradually around 500°C, increased slightly around 750°C, decreased around 810°C and largely decreased around 870°C in both

steels. Observations by transmission electron microscopy revealed that the reactions were related to the formation of M,C,, dissolution of

both cementite and M,C;, the precipitation of M,;C; and the austenite formation, respectively. The boron addition promotes M,,C, formation

and retards the a— transformation.
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Table 1. Chemical compositions of the alloys used (wt%o)

”’* C Si [ & | VNo [ W Co B N
B free steel | 0.10 | 0.03 | 8.98 | 021 | 0.05 | 2.95 | 3.08 | <0.001 | 0.0210
B added steel | 0.11 | 0.03 | 8.95 | 021 | 0.06 | 291 | 3.06 | 0.010 | 0.0214
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Fig. 3. TEM images of (a) the boron free steel (B3) tem-
pered up to 758°C, (b) the boron added steel (B4)
tempered up to 755°C, (c) the boron free steel (B4)
tempered up to 810°C, (d) the boron added steel
(B4) tempered up to 810°C, respectively. Cemen-
tite and M,C; were completely dissolved in both
steels as shown in (a) and (b). On the other hand
M,,C, nucleated along ¢ lath boundaries as indi-
cated by arrows. M,;C, particles grow rapidly on o
lath boundaries in the boron added alloy as shown
in (d).
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Fig. 4. M,;C, particles formed mainly along « lath boundaries in the boron free steel tempered up to 810°C. (a) Bright field
image, (b) dark field image, (c) selected area diffraction pattern, (d) key diagram of (c) and (e) stereographic projection of
(d) indicating the Kurdjumov—Sachs orientation relationship between a and M,,C,, respectively.
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Fig. 6. M,;C, particles align away from lath boundaries in the boron free steel heated up to 950°C. (a) Bright field image, (b) dark
field 1mage, (c) selected area diffraction pattern, (d) key diagram of (c) and (e) stereographic projection of (d) indicating
the Kurdjumov—Sachs orientation relationship between o’ and M,,Cq, respectively.
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