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Abstract : Fatigue fracture properties of wood plastic composites (WPC) were investigated. The material was based on
a wood flour/ polypropylene (PP) master batch, and prepared to be 30wt% and 50wt% wood flour contents by the
addition of PP pellets. First, kneading temperature and screw speed of a uni-axial extruder were changed in some
conditions, and 190°C and 20rpm were decided from tensile test of the injection-molded WPC specimens as the
optimum manufacturing conditions. Next, tensile and fatigue tests were carried out for WPC specimens with 30wt% and
50wt% wood flour contents. The resultant tensile strength and fatigue life were largely improved as compared to neat PP
specimens. When a lump of the master batch remained in the WPC specimen, the strength and life were reduced. It
should be noted that, while fatigue life of the neat PP specimens was only 10 to 10° cycles to failure range at 30MPa
maximum cyclic stress, those of WPC specimens with 30wt% and 50wt% contents were drastically extended to 10° to
10%, and 10° to 10° cycles to failure, respectively. It was estimated that the major cause of fatigue damage in WPC
specimens was craze occurring in the matrix, which initiated near the specimen surface, extended into the inner, and
finally led to the unstable fracture.
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Fig. 1 Shape and dimension of neat PP and WPC specimens.

Ba R L 7=
2.3 5IiRB L VEFHHAER

PITMEDOFEIEEL, FORNGIRRS T L 7.

ABRE L LT/ R SRR (A 5 LOKN, JT F— v
#MrHv, OFTAOWEICIIOTAT —Vikr v,
FIERRBIIRAPHER T TIT 2w, 7 0ANy F#E
1.0 mm/min TEBEH ASBERI§ % F CTHEE L 7-.

57 BRI T T ATME U — R SRR (R 8 - 9.8kN,
B — RV — EHF-FBI-4LA, EESErERE) 2 w7z,

50
©
g 4 s
-
2
£ 42
5
= 28 --180°C | |
8 -0-190°C

34

0 10 20 30 40

Screw speed (rpm)

Fig. 2 Effects of kneading temperature and screw speed
on tensile strength of WPC specimens.
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Fig. 3 Typical stress-strain diagrams of Neat-PP and
WPC specimens.

Table 2 Tensile properties of Neat-PP and WPC specimens.

Type Number Tensile Fracture | Young’s
of of strength strain modulus
specimens | specimens | [MPa] [%] [GPa]
38.2
Neat-PP 5 (2.03) 10.0 2.00
44.1
30-1WPC 5 (0.87) 5.52 3.87
55.9
50-1WPC 5 (0.93) 5.08 4.79
46.5
30-2WPC 12 (0.63) 5.89 3.49
57.7
50-2WPC 6 (3.02) 4.94 4.70

Each value in parenthesis is the standard deviation of tensile
strength for each specimen
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Fig. 4 Diagrams of maximum stress vs. number of
cycles to failure of Neat-PP and WPC specimens.
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Table 3 Fatigue sensitivity b of WPC specimens

Specimens b
Neat-PP 0.090
30-1WPC 0.095
50-1WPC 0.099
30-2WPC 0.090
50-2WPC 0.093
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