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This study was designed to explore wear characteristics and to predict the wear degree of biomass
ring plunger molding machine. Fractal theory and wear mechanism were applied to establish model
predicting ring mold die wear. Model-based die wear prediction and analysis were verified
experimentally. The results showed that the main wear part of ring mold took place at the inner die wall of
the latest designed ring mold plunger. Critical asperity contact surface area a, was dependent on the
surface topography and material properties. We validated the established die wear prediction equation
taking into account the material and the physical characteristics of the ring mold, and examined the
relationship between the average wear rate and several typical parameters. The average wear rate
increased with the increase of fractal parameters, molding pressure and equivalent forming speed. Among
the two typical ring mold materials and two typical biomass materials, 42CrMo/straw had the lowest
average wear rate while 45 steel/wood had the highest average wear rate.
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Fig. 1 Sketch map for structure of plunger briquetting machine
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Fig.2 Sketch map of inner gearing ring briquetting molding
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Fig.3  Briquetting molding convex and concave die meshing analysis
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Fig.4 Mathematical model diagram of single ring mold die
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o ZE 2 FR AL AL ML EL 25 H R B an & 3
AU HTAEZBA D, =D, =8 mm, L =40 mm,
fi=/=0.3,1=46.4 mm, KRS FE s B KR
120 MPa, #E A By Bt FE 58 80 MPa, U P-4 #E £ JE 5%
100 MPa'"" " ELRMEE IR 1 FR >,

*£1 42CrMo RAB#HEE4

Tab.1 Material properties of 42CrMo and wood chips
£ FR Parameter NI#E Die  #8l Materials

R Stuff 42CMo  AJB Wood
JE ARG E Yield strength o,/ MPa 930 70
2 Density p/(kg-m ™) 7 850 1100
B )58 & Shear strength o, /MPa 1080 120
B Elastic modulus E/GPa 212 8.1
JAFA L Poisson’s ratio v 0.28 0.39
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Time/h HAE E N JEKE ESay i HAE RITIER Wear
Diameter Cumulative wear Diameter Cumulative wear Diameter Cumulative wear prediction

0 8 008 0 8 014 0 7997 0 0

1 8 022 14 8 031 17 8 011 14 4.5

2 8 031 23 8 046 32 8 025 28 9.1

4 8 045 37 8 061 47 8 039 42 21.8

6 8 057 49 8 073 59 8 055 58 36.3

8 8 071 63 8 089 75 8 071 74 52.0

10 8 086 78 8 101 87 8 084 87 69.3

12 8 104 96 8 127 113 8 092 95 87.8
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