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Effect of Mo on De-embrittling Behavior of Temper Embrittled

Low Alloy Steels

Synopsis:

The effect of Mo content on de-embrittling behavior of 3.5%, Ni-Cr—Mo-V steels was studied.

Susumu SAWADA and Tateo OHHASHI

Charpy

specimens temper embrittled were rapidly heated to three defferent temperatures above the embrittling range
and held for several seconds followed by quenching in water, using a high frequency heating device.

The main conclusions obtained are as follows:

(1) De—embrittlement behavior is rate—controlled by the diffusion process of embrittling species from

prior austenite grain boundary to matrix and the diffusion rate is minimized by 0.25% Mo addition.

- Either decreasing or increasing Mo content leads to the increasing diffusion rate of embrittling species.
(2) The activation energy for diffusion, 40 kcal/mol, is independent on Mo content.

(3) The variation of D with Mo content is in good agreement with the change of embrittling tendency with

Mo content.
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Table 1. Chemical composition (%).
C Si Mn P S Ni Cr Cu | Mo v Al As Sn Sb
0 Mo 0.27| 0.34| 0.47/ 0.011] 0.009] 3.70, 1.75 0.01] 0.0l 0.09; 0.0i2} 0.006, 0.060; 0.0009
0.25Mo 0.271 0.35 0.43} 0.011| 0.009; 3.66] 1.84) 0.0li 0.25 0.09; 0.012 0.006‘ 0.058] 0.0009
0.5Mo 0.27, 0.42| 0.49/ 0.011} 0.008; 3.65/ 1.88! 0.0ll 0.50;{ 0.09; 0.014 0.0060 0.063 0.0008
0.75Mo 0.27| 0.38] 0.45| 0.011| 0.009| 3.70| 1.74 0.01; 0.77{ 0.10| 0.011] 0.005 0.066 0.0009
1 Mo 0.28/ 0.36] 0.44| 0.012| 0.009| 3.72| 1.71] 0.0l 1.04/ 0.10] 0.013] 0.004] 0.066 0.0009
300 300.
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Fig. 4. De-embrittling behavior of FATT in
0.259,Mo steel due to rapid heating and
holding at various temperatures.
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Scanning Electron Micrographs of fracture surfaces of as quenched and tempered

(QT) and as step cooled (SC) Charpy specimens.
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Fig. 5. De-embrittling behavior of FATT in 19,
Mo steel due to rapid heating and hold-
ing.
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Photo. 2. Scanning Electron Micrographs of fracture surfaces of Charpy specimens
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