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[ABSTRACT] In order to explore the method of suppressing the ignition of zirconium powder in the shearing process of
zirconium cladding, the minimum ignition temperature and flame temperature of zirconium dust layer with different particle
sizes in air and air containing different concentrations of nitrogen and argon were measured by dust layer minimum ignition
temperature tester, infrared thermal imager and vacuum glove box. Results show that when the median particle size of zirco-
nium powder increases from 2.4 pm to 71.7 wm, the minimum ignition temperature of dust layer increases from 200 °C to
390 °C, indicating that the smaller the particle size of zirconium powder is, the higher the ignition sensitivity is. The maxi-
mum combustion flame temperature of the four kinds of zirconium powder is in the range of 1 776-1 913 °C, and the intensi-
ty of combustion is lower when the size of zirconium powder is larger. When the volume fraction of nitrogen and argon
increases from 60% -65% to 70% -85% , the minimum ignition temperature of the zirconium dust layer rises to 400 C. It
shows that high concentrations of nitrogen and argon have inhibition effect on the combustion of zirconium powder. The
higher the concentration, the stronger the inhibition effect, and the smaller the size of zirconium powder, the better the
inhibition effect. The inhibition effect of argon is stronger than that of nitrogen.
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Fig.2  Schematic diagram of the dust layer

minimum ignition temperature tester
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Fig.3 Ignition phenomenon of zirconium powder
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layer with different particle sizes changing with time
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