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Warm compacting behavior of W-Ni-Fe alloy with
different lubricant contents
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Abstract: The warm compacting process of 90W-7Ni-3Fe alloys was discussed. The warm compacting behavior of hard
powders with different lubricant contents, and the difference between room-temperature (RT) compaction and warm
compaction was investigated. The results indicate that the relative density of greens via warm compaction is clearly
higher than that of greens via RT compaction under the same compacting pressure. The highest green density is obtained
in the sample via warm compaction with 0.6% lubricant, 0.26 g/cm® higher than that of samples compacted at RT. When
the lubricant addition is more than 0.6%, the green density decreases. The greens containing lubricant obviously have a
decrease in ejecting force, and also the ejection force in warm compaction is lower than that in RT compaction. Both the
tensile strength and elongation reach the highest values in the sample with 0.6% lubricant, which is in agreement with the
change of sintered density as a function of lubricant content. Although little difference exists between the densities
obtained by RT compaction and warm compaction, the warm compaction leads to higher tensile strength and elongation.
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Table 1 Characteristics of powders

Granularity/

Powder Type Purity/% Shape
Tungsten Reduced W=99.5 2.75 Irregular
Nickel Carbonyl Ni=99 <33 Spherical
Iron Carbonyl Fe=97 <35 Spherical
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Fig.2 Displacement—compress curves of W-Ni-Fe powders in compaction: (a) Warm compaction sample without lubricant;

(b) Room-temperature compaction sample without lubricant; (c) Warm compaction sample with 0.6% lubricant; (d) Room-

temperature compaction sample with 0.6% lubricant
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Fig.3 Force—displacement curves of W-Ni-Fe green in ejection course: (a) Warm compaction sample without lubricant; (b)

Room-temperature compaction sample with lubricant; (¢) Warm compaction sample with 0.6% lubricant; (d) Room-temperature

compaction sample with 0.6% lubricant
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Fig.4 Dependence of W-Ni-Fe sintered composition density

on lubricant content and temperature
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Table 2 Mechanical properties of W-Ni-Fe alloy samples by room-temperature compaction and warm compaction

Mass fraction of Room-temperature compaction

Warm compaction

lubricant/% o/MPa Hardness, HB o/MPa Hardness, HB 0/%
0 719.94 260 5.42 724.66 255 6.86
0.2 721.43 254 5.94 763.26 260 7.46
0.4 747.30 260 6.75 781.40 260 8.62
0.6 837.53 257 10.82 860.30 260 11.41
0.8 824.13 260 9.75 846.97 258 11.68
1.0 819.18 260 8.76 832.74 260 8.81

B 5 & 0.6%IH1 K W-Ni-Fe 5454113 17 SEM B F

Fig.5 SEM images of W-Ni-Fe sintered compacts with 0.6% lubricant: (a) Warm compaction; (b) Room-temperature compaction
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Fig.6 Tensile fracture images of warm compaction W-Ni-Fe sintered samples with 0.6% lubricant content
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and characteristics of warm compaction and its technological

3 y YN problem analysis[J]. Materials Science and Engineering, 1999,
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