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Carbide Precipitation during Heat Treatment of Low Activation

HT 9 Steel
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Abstract

The carbide dissolution kinetics and precipitation reactions in 12Cr—1MoWVW  steel
were  studied Transmission  electron microscopy,  energy dispersive  X-rav
spectroscopy,  electrolytic  extractions, and hardness measwement were used to
ktermine  the types. amounts, chemical compositions, and effects of precipitates
formed as a function of the heat treatmnent, Disscolution of the M»Cs carbide was
coourred by the diffusion of chlromiwn atomns. The carkide  precipitation  was
essentially complsts after two hows at B50°C, The chernical cornposition of MaC
formmed at low tempering termperatre is similar to the base rmaterial, but the increase
of chromium content and decrease of iron content in Myl are occowrred with
itecreasing the temmpering temperature and time, On the other hand the decrease of

chromiuwn content and increase of iron content in MeCp are occurred writh increasing



the ternpering termperature and time,
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Table 1 Chemical composition of 12200 1MoWVW  steel

< Si Mn HNi Cr Mo V HNb W N

12C—1MoVYY | 019 035 059 053 1179 0599 031 002 045 <001
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Fig. 1 Carbide momphology @ normalized at (a) 900°C and
(b 1000°C



1.2

1.0 . . ; . : . :
900 950 1000 1050

Normalizing Temperature (°C)

020 :
. 210-
2200 @

(c) ()
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Fig. 5 Alloying content of M _C carbide as a

function of tempering parameter
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