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Abstract

AR 2E)

The effect of Mn on cavitation erosion resistance and the sliding wear resistance of Fe-base hardfacing

NewAlloy was investigated. Mn is known to decrease stacking fault energy and enhance the formation of e-martens-

ite. Cavitation erosion resistance for 50 hours and sliding wear resistance for 100 cycles were evaluated by weight loss.

Fe-base hardfacing NewAlloy showed more excellent cavitation erosion resistance than Mn-added New Alloys. y—¢

phase transformation that can enhance erosion resistance by matrix hardening occurred in every specimens. But, only

in Mn free Fe~base hardfacing NewAlloy, the hardened matrix could repress the propagation of cracks that was initiat-

ed at the matrix-carbides interfaces more effectively than Mn-added NewAlloy. The Mn free Fe-base hardfacing

NewAlloy showed better sliding wear resistance than Mn-added alloys. Mn-addition up to 5wt.% couldn't increase the

sliding wear and cavitation erosion resistance of Fe-base hardfacing alloy because it didn't make y—e& martensite

phase transformation. Therefore, it is considered that the cavitation erosion and the sliding wear resistance can be im-

proved due to y—¢& martensite phase transformation when Mn is added more than 5wt.% in Fe- base hardfacing alloys.
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Table 1. Chemical composition of the hardfacing alloys. (wt.%)

Blement\ po | Ni | or | Mn | i | W | Mo | V | T | C N
Alloy
New Alloy bal. 16 1 14
2.00
Mn-added New Alloy bal. 16 1 14
5.00
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Fig. 1. Schematic representation for vibratory cavitation erosion
test equipments.

Moving
specimen

Smm

| ‘ E/ /l)Ime

Iomm

Fig. 2. Geometry of sliding test specimens.
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Fig. 3. Schemes of cumulative weight loss of NewAlloy (= +
OMn, +2Mn, +5Mn) for 50hrs by cavitation eroston test
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Fig. 4. Optical micrographs of cavitation erosion surfaces of New Alloy + XMn(=0Mn, 2Mn, 5Mn)

[(a) | hour, (b) 3 hours (c) 8 hours (d) 20 hours]
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Fig. 5. XRD patterns of NewAlloy+ XMn (A) befroe and (B)
after the exposure to cavitation. (= (a) NewAlloy + OMn,
(b) New Alloy+ 2Mn, (¢) New Alloy + 5Mn)

Table 2. Vickers microhardness of New Alloy + XMn(0Mn,
2Mn, 5Mn) before and after the exposure to cavitation.

4 before after
O0Mn 359.3 Hv 446.0 Hv
2Mn 289.3 Hv 350.1 Hv
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Fig. 7. XRD patterns of Fe-base hardfacing New Alloy and Mn
—added NewAlloys (A) NewAlloy+ 0Mn, (B) New Alloy +5Mn
(a) before and (b) after sliding wear test.
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