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Depletion of Solid Solution Elements and Change of Carbides in
Artificially Aging Heat Treated 2.25CrMo Steel

Jai Won Byeon, S. W. Pyo*, S. . Kwun*
Research Institute of Engineering and Technology, Korea University, Seoui, 136-701
*Division of Materials Science and Engineering, Korea University, Seoul, 136-701

Abstract The depletion of solid solution elements from matrix and the change of carbides during artificial aging of
2.25CrMo steel at 630°C were investigated. The Mo and Cr elements were found to be depleted drastically in the
early stage of aging. The change of carbides was confirmed by analyzing the XRD pattemns of electrolytically
extracted carbides. Four type of carbides, M,;,C;, M;C, M,C and M,C, were found to exist in the specimen before
aging. The amount of M C carbides increased with aging time, while that of M,C carbides diminished after short

aging time.
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Fig. 1. FESEM images showing the morphology of carbides before and after artificial aging[10]

Table 1. Chemical compositions of the 2.25CtMo steel used in this investigation (ASTM A387-22-CL2)

Component Fe C Si Mn

P S Al Cr Mo Ni

wt% bal. 0.138 0.142 0.46

0.014

0.004 0.007 2.27 0.97 0.17
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Table 2. The amount of solute elements in matrix determined by ICP analysis of electrolytically dissolved solution

Cr Mo Fe
. Te in itioni otal ount i e
tii\ngem (hgr) am(:)tlzxﬂnt f(l)‘l(i);zt)l. li:;lal::)?idnslgf Cr/Cr a:;ount Asrglirllm sf);n T;;?;‘:g;n(g%h; Mo/Mo,, a;(())t:lnt Fe/Fe
(wt%) (wt%) (%) (wt%) | (wt%) (wt%)

as-rec. 227 1.37 60.35 1.00 0.97 0.65 67.01 1.00 97.98 1.00
290 227 1.06 46.70 0.78 0.97 0.37 38.14 0.57 98.56 1.01
340 2.27 1.24 54.63 091 0.97 0.45 46.39 0.69 98.31 1.00
460 2.27 0.95 41.85 0.69 0.97 0.45 46.39 0.69 98.61 1.01
550 227 0.90 39.65 0.66 0.97 0.27 27.84 041 98.83 1.01
730 2.27 1.08 47.58 0.79 0.97 0.32 32.99 0.49 98.60 1.01
920 227 1.18 51.98 0.86 0.97 0.29 29.90 0.45 98.53 1.01
1200 2.27 1.14 50.22 0.83 0.97 0.29 29.90 0.45 98.57 1.01
3600 2.27 1.14 50.22 0.83 0.97 0.33 34.02 0.51 98.53 1.01
4800 227 0.89 39.21 0.65 0.97 0.27 27.84 0.42 98.84 1.01

FESEM(field emission scanning electron microscope)
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Fig. 3. X-ray diffraction patterns for the electrolytically extracted carbides.
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