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Abstract The effect of Mn on the strain-induced phase transformation and the sliding wear resistance of Fe-20Cr-

1C-1Si hardfacing alloy was investigated for the Mn contents of up to 25wt.% in the temperature range from room
temperature to 250°C. All specimens containing 0~ 25wt.% Mn showed a good wear resistance at room temperature
with the occurrence of strain-induced phase transformation. The o martensite was formed in specimens containing

less than 5wt.% Mn while € martensite was formed in specimens containing more than 15wt.% Mn. For the specimens
containing less than 5wt.% Mn, it was considered from sliding wear tests at elevated temperature of up to 250°C that

the addition of Mn decreased the elevated temperature wear resistance by decreasing the M, temperature of y—¢«

strain-induced phase transformation. For the specimens containing more than 15wt.% Mn, the Mn contents up to

25wt.% did not affect the elevated temperature wear resistance. Therefore, it was considered that the y—e strain-

induced phase transformation is more beneficial to the elevated temperature wear resistance rather than y—d strain-

induced phase transformation.
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Table 1. Chemical compositions of specimens (wt.%)
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Fe-20Cr-1C-1Si Mbal. 19.95 1.004 0.998 - 0.007 0.007
Fe-20Cr-1C-1Si-5Mn bal. 19.71 0.991 0.986 4.928 0.007 0.009
Fe-20Cr-1C-1Si-10Mn bal. 19.47 0.979 0.974 9.735 0.007 0.011
Fe-20Cr-1C-1Si-15Mn bal. 19.23 0.968 0.962 14.43 0.007 0.013
Fe-20Cr-1C-1Si-20Mn bal. 19.01 0.956 0.950 19.01 0.006 0014
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Fig. 1. Geometry of sliding test specimens.
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Fig. 2. XRD patterns from surface of the specimens with differ-
ent Mn contents before wear test.

(a) Fe-20Cr-1C-1Si

(b) Fe-20Cr-1C-1Si-5Mn
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(c) Fe-20Cr-1C-1Si-10Mn (d) Fe-20Cr-1C-1Si~15Mn
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(f) Fe-20Cr-1C-1Si~25Mn

(e) Fe-20Cr-1C-1Si-20Mn

Fig. 3. Optical microstructure of specimens with different Mn
content.
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Fig. 4. Weight loss as function of Mn content at various test
temperature under the contact stress of 15ksi.
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Fig. 5. XRD patterns from worn surface of the specimens after
wear test at room temperature under the contact stress of
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Table 2. The strain- induced phase analyzed from the X-
ray diffraction of Fe-20Cr-1C-1Si-xMn alloys after wear
test at various test temperature under the contact stress of
15ksi.
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(a) Fe-20Cr-1C-1Si-5Mn  (b) Fe-20Cr-1C-1Si-25Mn

Fig. 6. SEM micrographs of worn surface after wear test at
room temperature under the contact stress of 15ksi.

(b) Fe-20Cr-1C-1Si-5Mn

(a) Fe-20Cr-1C-1Si

Fig. 7. SEM micrographs of worn surface after wear test at 250
‘C under the contact stress of 15ksi.
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Fig. 8. Microhardness variations beneath the worn surface of Fe
-20Cr-1C- 1Si-5Mn after wear test at 25°C, 200°C under the
contact stress of 15ksi.
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Fig. 9. XRD patterns from worn surface of Fe-20Cr-1C-1Si-
5Mn after wear test at 150°C, 200°C, 250°C under the contact
stress of 15ksi.
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