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Abstract: Heat transfer theory and characteristics of biomass ring briquetting mold under general condition were used to
establish friction heat analysis model of the female die of ring briquetting mold. Numerical simulation experiment about
friction heat formation process of the female die with material of 42CrMo was carried out by using of Solidworks and
ANSYS software. The results show that the female die temperature of briquetting presents increasing trend with running
time increasing. The temperature rising speeds are different from the internal and external surface and the shape holding
tube of female die. The temperature of female die internal surface increases with rotating speed of punch increasing. The
positive softening rate of lignin appears when the rotating speed of punch reaches 240 r/min. By adjusting the relevant
factors of the mold material, structure, materials and production efficiency, etc., the time of reaching softening
temperature point of lignin is shorten, and the material shaping quality is improved.
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Fig. 1 Force schematic diagram of biomass briquetting
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Fig. 2 Structure sketch of plunger ring briquetting mold
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Table 1 Property of materials at 80 'C

Property Female die Material
Thermal conductivity, /(W-m K ") 432 0.18
Density, p/(kg'm ) 7850 1100
Specific heat, ¢/(J’kg '"K™) 461 2080
Friction coefficient, x 0.3
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Fig. 3 Friction heat finite element analysis model of female
die
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Fig. 5 Temperature change curves of internal (a), exterior (b)
surface of bushing and shape holding tube and external surface

(c) of female die
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Fig. 6 Temperature field chart of female die at two typical operating times in three punch rotating speeds: (a) 180 r/min, 60 min; (b)
180 r/min, 240 min; (¢) 240 r/min, 60 min; (d) 240 r/min, 240 min; (¢) 300 r/min, 60 min; (f) 300 r/min, 240 min
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