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Abstract

The sliding wear behavior of an iron-base NOREM 02 hardfacing alloy was investigated in the tempera-

ture range of 25~250°C under a contact stress of 103MPa (15ksi). With increasing temperature, the wear loss of Norem

02 in water increased slightly up to 180°C at which Norem 02 showed the wear loss of 2.1mg. The wear resistance of

Norem 02 resulted from the surface hardening due to the strain-induced phase transformation from austenite to ¢

martensite during sliding wear. The wear loss of Norem 02 was smaller in water compared to air at same temperature

because the water could be served as a sort of lubricant. The wear mode of NOREM 02 changed abruptly to severe
adhesive wear at 190°C and galling occurred above 200°C. It was caused that the strain-induced phase transformation
took place below 180°C while not above 190°C. Therefore, Norem 02 was considered to be inadequate at high tempera-

ture service area.
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Table 1. Chemical composition of Norem 02 (wt.%)

- 997 - o]w$ - 21 AR : FeAl Norem 02 ZAW e &9 =4 - +%F =2AF 809

Alloy Fe Cr Mn Ni Mo Si C N
Norem 02 | nominal bal. 22.5-26 4-5 3.7-4.2 1.8-2.2 3.0-35 1.1-1.35 { 0.02-0.18
analyzed bal. 24.48 4.47 3.88 2.02 3.32 1.36 0.046
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Fig. 1. Geometry of sliding wear test specimens.
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Fig. 2. Wear losses of Norem 02 as a function of temperature
after 100 cycles sliding wear test in air and pressurized water
under a contact stress of 15ksi.
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Fig. 3. XRD patterns of Norem 02 with increasing the sliding
wear test temperature.
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Fig. 4. Microhardness changes of Norem 02 with depth from
the surfaces after sliding wear test.
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Fig. 5. Microvickers hardness changes of Norem 02 with depth
from the surfaces after sliding wear test in air at various tem-
perature.
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Table 2. Micronvickers hardness of debris in air. (MVH)
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Fig. 6. SEM micrographs of the worn surfaces of Norem 02 after 100 cycles sliding wear test in pres-
surized water at various temperature under a contact stress of 15ksi.

Fig. 7. SEM micrographs of the worn surfaces of Norem 02 after 100 cycles sliding wear test in air at
various temperature under a contact stress of 15ksi.
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Fig. 8. Auger spectrum of the surface of Norem 02 after sliding
wear test in water at 180°C.
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