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On the overaging behaviour of tool steel X38 CrMoV 5-3
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Table |

Chemical composition of the hot-work tool steel X38 CrMoV 5-3

C Cr Mo \ Si Mn NI Fe

wt.% 0.38 4.79 2.78 0.62 0.40 0.33 0.18 90.52
at. % .71 5.10 .59 0.62 0.79 0.33 0.17 89.69
Table 2
Nomenclature and hardness of the samples used in this study
Sample Heat treatment Hardness (HV3)
I fE{ Hardened: 50 min/1060 °C + o1l quenching;: 333(7)

gEL tempered: | h/550°C+2h/610°C  HEAN
2 Overaged, 2 h/650°C 409 (4)
3 BE < Overaged, 24 h/650°C EEHMNET { 293 (8)
4 Overaged. 24 h/680°C 265(4)

Samples 2—4 were tempered like sample | prior to overaging. Values in brackets

are standard deviations. gﬁj’\.“ljﬁl'ﬁﬂ
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Fig. 4. Bright-field TEM image showing the martensitic matrix of sample 2. Fig. 6. TEM bright-field image of sample 3. Note the wide conversion of former
A primary MgC carbide of typical size is located on a former austenite grain ~ martensite to globular ferrite. Coarse secondary carbides of type Mg C and M3 Cg
boundary. are embedded into the ferritic matrix.
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Fig. 8. Fe jump-ratio image (EFTEM) of sample 3: (a) relatively coarse M,C carbides and (b) fine MC carbides and a large M33Cy; carbide.
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Fig. 5. Particle size distribution of sample 2 as derived from EFTEM (histogram) Fig. 7. Particle size distribution as derived from EFTEM (histogram) and SANS
and SANS analyses (curves). Details regarding distributions D2 and D)3 are  analyzes (curves). Details regarding distributions D2 and D3 are given in Table 3.
given in Table 3. D1 (primary carbides) is not shown due to scaling reasons. For D1 (primary carbides) is not shown due to scaling reasons.

a definition of R see text.
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Fig. 10. Elemental maps of the elements Fe, Mo, V and Cr showing the same sample area. Very coarse MgC (Mo-rich) and M23Cs or M7C3 (Crrich) carbides are

clearly visible. The smaller carbides are also MgC and M23C;.
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Fig. 1. Measured magnetic scattering curves of samples 1-4. For material con-

ditions see Table 2.
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Fig. 2. Comparison of the particle size distributions of samples 14 as derived
from fitting the scattering curves displayed in Fig. 1.
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