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Abstract: XRD, SEM, TEM and HRTEM are used to investigate the microstructure of Cr4dMo4V steel after Plasma-
base ion implantation (PBII) carbonitriding treatment. The results indicate the carbide and chromium nitride phases
precipitate in the carbonitrided layer within the grain or along grain boundary. The grain refining and boundary disap-
pearing in initial martensite occur. The micro-crystal, micro-twin and micro-lath martensite structure are observed. The
substructure of amorphous zones and stacking faults are found by HRTEM.
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Figure 1. XRD results of PBII carbonitrided layer and untreated
steel
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Figure 2. SEM morphology of PBII carbonitrided layer: (a)
Cross-section; (b) Partial enlarged image
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Figure 3. Martensite TEM images of untreated steel and carboni-
trided layer: (a) Untreated steel; (b) Micro-lath; (c) Micro-crystal;
(d) Dark field image of (c); (e) Micro-twin crystal
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Figure 4. HRTEM images of Martensite: (a) Nucleus of chromium

nitride; (b) Amorphous zone and distortion of lattice plane distance
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