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Table 1 Composition ratio of experimental samples
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Fitting results of ignition delay time with mass frac-

piMPa 2 b K cocticionts
0.1 7.06x107  277.80  4.10x10°  0.995
0.2 5.87x107  164.89 4.84x10°  0.999
0.3 5.25x107  143.66  4.62x10°  0.998
0.4 4.59x107  129.66  3.93x10> 0.998
0.5 4.22x107  125.67 3.61x10°  0.997
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Effects of Carbon Black Content on Ignition and Combustion Performance of Polyethylene at Different
Environmental Pressures

YANG Hai-tao, CHEN Xiong, XIANG Heng-sheng, GONG Lun-kun, HUANG Bo
( School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To obtain the effects of mass fraction of carbon black and environmental pressure on the ignition and combustion
performance of polyethylene, the solid fuel samples with different composition ratio were processed, their ignition and combustion
characteristics were investigated by using a CO, laser as the ignition source. The experimental process was recorded with a high
speed camera. The surface morphology of solid fuels after combustion were examined using scanning electron microscope. The
ignition and combustion processes, ignition delay time and burning rate of solid fuel samples with different composition ratio at
different environment pressures were analyzed. Results show that the ignition process of solid fuel polyethylene is a typical gas
phase ignition and combustion flame is a diffusion flame. The ignition delay time shortens sharply with the addition of carbon
black, when the mass fraction of carbon black is higher than 20% , the effect of increase of mass fraction of carbon black on
ignition delay time is very small. The ignition delay time shortens with the increase of environment pressure, when the
environment pressure is higher than 0.2 MPa, the effect of increase of environment pressure on ignition delay time also is very
small. According to the experimental results, when the environment pressure is 0.1, 0.2, 0.3, 0.4, 0.5 MPa, the function
relationship between ignition delay time and mass fraction of carbon black is fitted and obtained by using the least squares method.
The burning rate of solid fuels decreases with the increase of mass fraction of carbon black, and increases with the increase of
environmental pressure. The mass fraction of carbon black is the main factor affecting the burning rate of solid fuels when the mass
fraction of carbon black is higher than 5%.

Key words: polyethylene; carbon black content; environmental pressure; ignition delay time; burning rate
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