COMPARING OF ONE –AND TWO COMPONENT D4 ADHESIVES

The following data containes the compare of different D4 adhesives according to application, and health and environmental harms. The first table is summarized the requirements, examination methods of water resistance and the suggested application fields. 
In case of normal stress the application of D3 or D4 adhesives is not meant increasing of tensile strength. The larger bonding strength (marked with water resistance-grade) is only occur in case of being of critical circumstances. It appears good in the first line of the table, which contains the prescription of normal stress. 

(These of course are minimum values, the real values deviate from these significantly (for example values of hardwood adhesive).
Of course the application of D3/D4 adhesive does not mean necessarily that the bonding has the same grade. It is only true if all the prescriptions (bonding and drying temperature, moisture content, convenient applying,open time, pressing time, drying time, etc.) are kept. 
The cross-linker insures the bigger water resistance in the solid stage, but naturally other properties (good moisten ability, low absorption of water) contribute to this too. 
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QUALIFICATION REGULATION OF WOOD INDUSTRY ADHESIVES, AND QUALIFICATION OF OUR PRODUCTS ACCORDING TO DIN EN 204 

	 BONDING STRENGTH, N/mm2

REQUIZITION GROUPS
    D1           D2            D3            D4
	EXAMINATION ACCORDING TO DIN EN 205 
	LENGTH AND METHOD OF EXAMINATION
	
	REQUIZITION GROUPS


	APPLICATION FIELDS

	( 10
	( 10
	( 10
	( 10
	1


	-     7 days normal air
	
	D1
	Indoors, in case of at most 15% increasing of the wood’ s moisture content.

	
	(  8
	
	
	2
	· 7 days normal air 
· 3 hours in 20 (C water
· 7 days normal air
	· 
	D2
	Indoors, with separately,short effects of flowing or precipitating of water, and/or with occasional high moisture content;in case of max. 18% increasing of wood’s moisture content.

	
	
	(  2
	(  4
	3


	· 7 days normal air 
· 4 days in 20 (C water
	· 
	D3
	Indoors, with effects of flowing or precipitating of water, and/or short,common of effects of high moisture content. Outdoor, in places are protected from effects of weather.

	
	
	(  8
	
	4
	· 7 days normal air
· 4 days in 20 (C water 

· 7 days normal air
	· 
	D4
	Indoors, with common effect of higher temperatures, and flowing or precipitating of water. Outdoor, weather effects exposure, with surface protection.

	
	
	
	(  4
	5
	· 7 days normal air
· 6 hours in 100 (C water
· 2 hours in 20 (C water
	· 
	

	
	
	
	(  8
	6
	· 7 days normal air
· 6 hours in 100 (C water
· 2 hours in 20 (C water 
· 7 days normal air 
	· 
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Comparing according to danger
	Name of material
	Type 
	Storage
	Personal protection
	Dangerous reactions
	Prescriptions

	Cross-linker or hardener
	Poly-isocyanate derivative
	Under 30Co
	Air pollution:Hexamethylene-1,6-diisocyanate: 0,035 mg/m3 (8 hours avarage)

Protective instrument: eye and hand protection
	Exothermic reaction with amine és alcohols
	Hazard symbol:Xi,N

R: 23, 36, 37, 38,     

     42, 43, 51 ,53

S: 24, 37, 61

	
	Inorganic salt solution
	Above 0 Co 
	Air pollution: -
Protective instrument: protective glasses
	In case of fire hydrochloric acid and chlorine are generated
	Hazard symbol: Xi
R: 36/38

	D3 adhesive
	Additive to D4: Poly-isocyanate derivative
	Above 0 Co
	Air pollution: -

Protective instrument: -
	Not known
	Hazard symbol: -
Risk and Safety phrases: -

	Special D2-adhesive
	Additive to D4: Inorganic salt solution
	Above 0 Co
	Air pollution: -

Protective instrument: -
	Not known
	Hazard symbol: -
Risk and Safety phrases: -

	One component  D4- adhesive
	Adhesive based on Polyurethane prepolymer with diphenylmethan-diisocyanate
	Above 0 Co
	Air pollution: diphenilmethan-4,4-

diisocyanate (MAK: 0,05 mg/m3
Protective instrument: eye,hand, and body protection
	Exothermic reaction with amine és alcohols.
	Hazard symbol:Xn
R: 20, 36/37/38, 42/43

S: 23, 24, 37, 45
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Comparing according to applications
	Type of adhesive
	Pot-life
	Protective instrument
	Advantages
	Disadvantages

	Two component adhesive, (D3+hardener)
	8 hours (after 8 hours the  isocyanate is reacted)
	When mixing,protection of eye, hand and body. Checking of concentration of air.
	Only D3 adhesive has to stored
	Short pot-life,health and environmental harms, the isocyanate additive has a bad storage ability.

	Two component adhesive,

(Special D2+hardener)
	4-7 days!(can be gelatinize, it is quicker in warm)
	When mixing, protection of eye
	Long pot life, negligible health and environmental harms
	The basic dispersion without additive has only a D2 water resistant.

	One component D4
	not
	During work protection of eye, hand and body, respirator necessary.
	No pot-life
	Increased attention during storage, increased health and environmental harm, high price. 


