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In-situ Hot Pressing Synthesis and Corrosion Properties of High Pure Cr,AlC
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Abstract; Cr,AlC bulk material was prepared-in-situ by hot pressing sintering using Cr;C,, Cr and Al as the
starting materials. The samples were characterized using X-ray diffraction (XRD) and scanning electron mi-
croscope ( SEM ). The reaction process was investigated by means of differential scanning calorimetry
(DSC). The corrosion properties of Cr,AlC in the acid-and alkali solutions were obtained by weight loss
method. The XRD result shows that high purity Cr, AlC-bulk material can be synthesized by hot pressing with
n(Cr;C,):n(Cr):n(Al)=0.5:0.5:1.2at-1350°C for 2h under 30MPa. The XRD patterns in different
temperatures suggest that the reaction process of starting materials is that Al melts at first, then CryAlggener-
ates at 700°C , Cr,AlC is produced with the temperature elevation by the reaction of CrsAlg and Cr;C, at last.
SEM images of fracture faces of the sintered sample show the laminated and well plate-shaped grains with a
mean particale size'of 6. 4pum. Cr,AlC exhibits low weight loss except immersion in the concentrated H,SO,
and HCI solutions. The weight loss is negligible after immersing samples in the concentrated and dilute
NaOH solutions for 150d and the corrosion rates are only 0.4 and 0. 7um/a, respectively.
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Table 1 Characteristics of raw materials powders

Raw material Purity / % Average grain/pm
Cr, G, >99.5 5.468
Cr >99.5 4.330
Al >99.8 12. 825
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Fig. 1 XRD pattern of the samples sintered at 1350°C
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Fig. 3 XRD patterns of the samples sintered at temperatures from

700°C to 1200°C
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Fig.5 The mass loss curves for the specimens immersed in different solutions
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Table 2 The corrosion rate of Cr,AlC after immersion in different solutions for 150d
96% H,S0, 9.3% H,S0y 36% HCl1 3.7%HCl  65%HNO; 6.5%HNO; 40% NaOH 4% NaOH
V/(um - a™') 3845.2 3.5 11788.9 53.4 7.1 1.5 0.4 0.7
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