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To generate new fields of applications for polymer  (PP)/wood flour composites (WPC), to use them as substitutes of traditional wood products (chipboards, plywood) short and long term mechanical properties and dimensional stability of these composites were tested. Results were compared to the standard requests for chipboards EN 312 (for flexural strength) and EN 622 (for swelling degree); These standards can be compared to ISO 178 and ISO 62. It was shown that WPC (WF content: 40-50%) can compete with chipboards regarding to flexural strength and modulus completely (in fact - WPC outperform requested values in the standards for chipboards (table 1). However, 3- layer and 7-layer plywood has slightly greater values of strength parameters. Creep deflection in flexure of WPC and chipboards also is comparable, but plywood had lower values of creep compliance at the same applied stress compare to WPC.

Swelling behavior of composites was tested in humid area (RH=97%). Moisture uptake of WPC was much lower compare to all compression molded wood composites, the same relates to swelling degree. It has been pointed out that equilibrium values of swelling of the wood composites were reached after ~33 days opposite to WPC when it was reached after 470 days.
Table 1: Comparison of WPC properties with the requests for chipboards listed in EN 312 and EN 622
	Purpose 
	Property
	Standard Requirement

for chipboard
	Chipboard
	3 layer

plywood
	7 layer

plywood
	WPC

(50%WF)

	Dry area,
general
	Flexural strength,MPa
	14
	20
	74
	83
	65

	
	Flexural modulus, MPa
	-
	2870
	12080
	3734
	4200

	
	Swelling degree, %
	-
	9.5
	7.9
	9.7
	1.3

	Humid area, bearing
	Flexural strength , MPa
	19
	20
	74
	83
	65

	
	Flexural modulus, MPa
	2550
	2870
	12080
	3734
	4200

	
	Swelling degree, %
	12
	9.5
	7.9
	9.7
	1.3


Results of the study lead to conclusion that highly filled PP/wood flour composite can be used as chipboard substitute in terms of their mechanical and physical properties.
Table 1
                                     Materials

	                                          Filler
	Size

	Industrial wood chips
	0.3 – 2.0 mm

	Hard wood flour
	0.2 – 2.0 mm

	Flax shiv
	~ 0.25 mm

~0.50 mm

	Hemp shiv 
	~ 0.25 mm

~0.50 mm

	                                             Binder
	

	Urea- formaldehyde resin KF –MT 15 (Hardener NH4 NO3)
	

	Polypropylene ( Stamylen 17M10)
	MFI=10.5g/10min

Tm =165oC


Table 2

Production parameters of chip-board and PP composites
	Parameter
	Value
	Method of preparation

	Press  T (oC)
	180
	

	Pressing time (min)
	6
	Compression moulding

	Pressure (kg/cm2)
	30
	

	Thickness (mm)
	4
	

	Dimensions (mm)
	100 x 20
	

	
	
	Compounding in twin-screw extruder

	Compounding T
	160; 170; 170; 180; 180;
	

	Rate (rpm)
	100
	

	Moulding T (oC)
	200
	Injection moulding


Table 3

Requirements for chip-board listed in standard EN 312

	Property
	                             Purpose

	
	Dry area

(general)
	Dry area

(furniture)
	Dry area

(bearing)
	Humid area 

(bearing)

	Flexural

Strength,MPa
	14
	15
	17
	19

	Flexural modulus,MPa
	-
	1950
	2200
	2550


