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PVC Siding TMP Value Glossary

This glossary includes every type of technical measurement that is made by PVC resin, polymer additive and other raw material suppliers plus applied tests that are made by PVC siding manufacturers. The theory is that all technical measurements contribute to TechnoMarket Performance (TMP) Value of the end product. TMP Value is the same from all perspectives. 

1. Design Properties

PVC Siding is a multi-component engineered product. Design properties concern the interrelationship of all of the components of an installed PVC Siding system. Design properties include the design aspects of the main components, lock mechanism, accessory components, structure and style.

1.1 Nail Hem, Face, Buttock

The three main components of a standard vinyl siding panel are: the nail hem, face and buttock. The nail hem is the section of siding or accessories where the nailing slots are located. The face is the area of the siding that will be visible once the installation is complete. The buttock is the bottom edge of a siding or soffit panel, or accessory piece, opposite the nailing slots, which locks onto the preceding panel.

This sub-component concerns only the design aspects of the three main components of a PVC Siding system.

1.2 Lock Mechanism

Lock mechanism concerns design aspects of the mechanism that locks vinyl siding panels and accessories together.

1.3 Accessories

Coordinating accessories include: Soffit, Corner Posts, Window and Corner Trim, Shutters, Gutters and Downspouts, Fascia, Gable Vents, Crown Molding, Architectural Accent Panels, Scallops, Diamonds, etc.

This sub-component concerns the design aspects of the coordinating accessories.

1.4 Structure

Structure concerns both rigidity and permanence of an installed PVC Siding panel. Such defects as, bulges, waves and ripples are structural as well as material problems.

1.5 Style

Vinyl siding is designed in a wide range of styles including: Clapboard, Dutchlap/Shiplap, Beaded Panels, and Shake. The style sub-component under design properties concerns the design of particular styles. This sub-component compares the style design of different renditions within a style category. For example, different clapboards will be compared and different dutchlaps will be compared but clapboards will not be compared with dutchlaps.

Design properties’ importance and status

The above five sub-factors explain design properties. These sub-factors are a checklist of what to look for in your evaluation of design properties for PVC Siding components. Mentally review each of the 5 sub-factors and assign points to each sub-factor according to its importance to PVC Siding design properties.

Status refers to the best performance for each sub-factor. All alternatives should be considered. Different PVC Siding systems may achieve the highest level of performance for each sub-factor. Therefore, it is possible to conclude that a market may be fully satisfied if the best performance for each sub-factor were combined into a single product.

· 100% means that the market will not notice further improvements.

· 90% means that a sub-factor could use a slight improvement. Remember that 100% ought to be attainable. Resist assigning 90% to a sub-factor because of the paradigm that every property could use a little improvement. Optimum is defined as the level of performance beyond which consumers will not be able to discern a difference.

· 75% to 85% means that a significant improvement is required and it can probably be achieved with extensions of existing technology.

· 50% to 75% means that a major improvement is required and it probably requires new technology.

· <50% means that a major improvement is required and it probably requires a breakthrough.

· There isn’t any total for the status column. Each sub-factor can have a status of <50% to 100%.

	1. Design Properties
	Importance
	Status

	1.1 Nail Hem, Face Buttock
	 
	 

	1.2 Lock Mechanism
	 
	 

	1.3 Accessories
	 
	 

	1.4 Structure
	 
	 

	1.5 Style
	 
	 

	Total
	 1,000
	 


2. Installation Properties

Proper installation is critical to the appearance and long life of vinyl siding. Because of PVC’s expansion and contraction properties, one of the key challenges during vinyl siding installation is to allow room for the siding to move in changing weather conditions. Installation properties include surface preparation, siding installation, accessories installation, soffits and facia installation and cleanup and environmental issues.

2.1 Surface Preparation

Surface preparation concerns the onsite preparation of the surface to be sided. Insulation and wraps that are installed on surfaces prior to siding and accessories installation are included in this sub-component. Removal, replacement and/or repair of surface and structural defects prior to siding installation are also included in this sub-component.

2.2 Siding Installation

Siding installation concerns the degrees of freedom that PVC siding installers have. It is better to have as many degrees of freedom as possible for all siding installation operations.

2.3 Accessories Installation

Accessories installation concerns the degrees of freedom that PVC accessory installers have. It is better to have as many degrees of freedom as possible for all accessory installation operations.

2.4 Soffit & Fascia Installation

Soffit is a material used to enclose the horizontal underside of an eave, cornice or overhang. Fascia is a board attached to the ends of the rafters between roofing materials and the soffit overhang. Fascia installation concerns the installation of a cap covering around the fascia board. It is better to have as many degrees of freedom as possible for all soffit and fascia installation operations.

2.5 Cleanup/Environmental

Cleanup/environmental concerns these issues at the construction site and remote debris disposal sites.

Installation properties’ importance and status

The above five sub-factors explain installation properties. These sub-factors are a checklist of what to look for in your evaluation of installation properties for PVC Siding components. Mentally review each of the 5 sub-factors and assign points to each sub-factor according to its importance to PVC Siding installation properties.

Status refers to the best performance for each sub-factor. All alternatives should be considered. Different PVC Siding systems may achieve the highest level of performance for each sub-factor. Therefore, it is possible to conclude that a market may be fully satisfied if the best performance for each sub-factor were combined into a single product.

· 100% means that the market will not notice further improvements.

· 90% means that a sub-factor could use a slight improvement. Remember that 100% ought to be attainable. Resist assigning 90% to a sub-factor because of the paradigm that every property could use a little improvement. Optimum is defined as the level of performance beyond which consumers will not be able to discern a difference.

· 75% to 85% means that a significant improvement is required and it can probably be achieved with extensions of existing technology.

· 50% to 75% means that a major improvement is required and it probably requires new technology.

· <50% means that a major improvement is required and it probably requires a breakthrough.

· There isn’t any total for the status column. Each sub-factor can have a status of <50% to 100%.

	2. Installation Properties
	Importance
	Status

	2.1 Surface Preparation
	 
	 

	2.2 Siding Installation
	 
	 

	2.3 Accessories Installation
	 
	 

	2.4 Soffit and Fascia Installation
	 
	 

	2.5 Cleanup/Environmental
	 
	 

	Total
	 1,000
	 


3. Aesthetic Properties

Aesthetic properties are the group of properties that are perceived by the senses. Aesthetic properties include color, finish, surface, style and accessories of the installed PVC siding system.

3.1 Color

ASTM Designation D 3679-99 deals with standard specifications for Rigid Poly (Vinyl Chloride) (PVC) Siding. ASTM D 3679-99 states the following:

“The color of the siding shall be within the defined color space parameters of the specific color agreed upon between the purchaser and the manufacturer. The color specified shall be uniform on the surface of the siding panels, except in the case of multicolored wood grain panels.

The total color change between a production specimen and the reference or agreed-upon color coordinates shall not vary by more than 1.5 and the chromatic coordinates thereof shall not change by more than 6 DaH5 1.0 and 6 DbH5 1.0.”

The color sub-component concerns the comparison of like colors.

3.2 Finish

Many types of finishes are engineered into PVC Siding products. For example, cedar, woodgrain and brushed finishes are common. The finish sub-component concerns the comparison of like finishes.

3.3 Surface

ASTM D 3679-99 states: “The siding shall be free of bulges, waves and ripples when tested to a minimum temperature of 120(F (49(C).” and “The PVC compound, when extruded into siding shall maintain uniform color and be free of any visual surface or structural changes, such as peeling, chipping, cracking, flaking or pitting.” 

The surface sub-component concerns both uniformity and the severity of surface defects. 100% uniformity and zero defects are optimum.

3.4 Style

Vinyl siding is designed in a wide range of styles including: Clapboard, Dutchlap/Shiplap, Beaded Panels, and Shake. The style sub-component under aesthetic properties concerns the aesthetics of a particular style. This sub-component compares the aesthetics of different renditions within a style category. For example, different clapboards will be compared and different dutchlaps will be compared but clapboards will not be compared with dutchlaps.

3.5 Accessories

Coordinating accessories include: Soffit, Corner Posts, Window and Corner Trim, Shutters, Gutters and Downspouts, Fascia, Gable Vents, Crown Molding, Architectural Accent Panels, Scallops, Diamonds, etc.

The accessory sub-component within aesthetic properties concerns the color, finish, surface and style of the accessories that are part of the installed PVC siding system.

Aesthetic properties’ importance and status

The above five sub-factors explain aesthetic properties. These sub-factors are a checklist of what to look for in your evaluation of aesthetic properties for PVC Siding components. Mentally review each of the 5 sub-factors and assign points to each sub-factor according to its importance to PVC Siding aesthetic properties.

Status refers to the best performance for each sub-factor. All alternatives should be considered. Different PVC Siding systems may achieve the highest level of performance for each sub-factor. Therefore, it is possible to conclude that a market may be fully satisfied if the best performance for each sub-factor were combined into a single product.

· 100% means that the market will not notice further improvements.

· 90% means that a sub-factor could use a slight improvement. Remember that 100% ought to be attainable. Resist assigning 90% to a sub-factor because of the paradigm that every property could use a little improvement. Optimum is defined as the level of performance beyond which consumers will not be able to discern a difference.

· 75% to 85% means that a significant improvement is required and it can probably be achieved with extensions of existing technology.

· 50% to 75% means that a major improvement is required and it probably requires new technology.

· <50% means that a major improvement is required and it probably requires a breakthrough.

· There isn’t any total for the status column. Each sub-factor can have a status of <50% to 100%.

	3. Aesthetic Properties
	Importance
	Status

	3.1 Color
	 
	 

	3.2 Finish
	 
	 

	3.3 Surface
	 
	 

	3.4 Style
	 
	 

	3.5 Accessories
	 
	 

	Total
	 1,000
	 


4. Physical Properties

Physical properties concern parameters, which describe the body/structure of the end product as, it appears before use in its intended application. The physical structure of a plastic end product is very dependent on processing conditions. Both chemical composition and physical structure may change with time owing to degradation or relaxation processes.

4.1 Length and Width

ASTM D 3679-99 states: “The nominal length and width of the siding shall be agreed upon between the purchaser and the seller. The actual length shall not be less that ¼” (6.4 mm) of the nominal length and the actual width shall be within 6/16” (1.6 mm) of the nominal width.”
The length and width sub-component under physical properties concerns the actual variance of these measurements.

4.2 Thickness

ASTM D 3679-99 states: “The minimum thickness of the siding shall be 0.035” (0.9 mm).” The thickness sub-component under physical properties concerns panel-to-panel and lot-to-lot thickness and thickness uniformity.

4.3 Camber

ASTM D 3679-99 states: “A full length of siding (typically 10’ or 12’ (3.05 mm or 3.61 mm) shall not have a greater camber than 1/8” (3.2 mm).” The camber sub-component under physical properties concerns panel-to-panel and lot-to-lot camber and camber uniformity.

4.4 Packing, Packaging, Marking

ASTM D 3679-99 states: “The siding shall be packed in such a manner as to provide reasonable protection against damage in ordinary handling, transportation and storage.” This sub-component of physical properties concerns the design and performance of packing, packaging and marking.

4.5 Literature and Training

The literature and training sub-component of physical properties concerns a manufacturer’s communication and training for distributors, contractors, installers and consumers. All promotional and technical literature, advertisements, web pages, training programs and customer service are included.

Physical properties’ importance and status

The above five sub-factors explain physical properties. These sub-factors are a checklist of what to look for in your evaluation of physical properties for PVC Siding components. Mentally review each of the 5 sub-factors and assign points to each sub-factor according to its importance to PVC Siding physical properties.

Status refers to the best performance for each sub-factor. All alternatives should be considered. Different PVC Siding systems may achieve the highest level of performance for each sub-factor. Therefore, it is possible to conclude that a market may be fully satisfied if the best performance for each sub-factor were combined into a single product.

· 100% means that the market will not notice further improvements.

· 90% means that a sub-factor could use a slight improvement. Remember that 100% ought to be attainable. Resist assigning 90% to a sub-factor because of the paradigm that every property could use a little improvement. Optimum is defined as the level of performance beyond which consumers will not be able to discern a difference.

· 75% to 85% means that a significant improvement is required and it can probably be achieved with extensions of existing technology.

· 50% to 75% means that a major improvement is required and it probably requires new technology.

· <50% means that a major improvement is required and it probably requires a breakthrough.

· There isn’t any total for the status column. Each sub-factor can have a status of <50% to 100%.

	4. Physical Properties
	Importance
	Status

	4.1 Length and Width
	 
	 

	4.2 Thickness
	 
	 

	4.3 Camber
	 
	 

	4.4 Packing, Packaging, Marking
	 
	 

	4.5 Literature and Training
	 
	 

	Total
	 1,000
	 


5. Mechanical Properties

The mechanical properties of PVC Siding system components concern the deformation of a material under the influence of applied forces.

5.1 Impact Resistance

ASTM D 3679-99 states: “Siding shall have minimum impact strength of 60 in. lbf (6.78 J).” This sub-component of mechanical properties concerns not only the absolute impact strength but also panel and panel-to-panel impact strength uniformity.

5.2 Coefficient of linear expansion

ASTM D 3679-99 states: “The siding shall have a coefficient of linear expansion not greater than 4.5 ( 10-5 mm/mm/(C.” Coefficient of linear expansion is normally a constant for each compounded polymer.

5.3 Tensile Strength

Tensile properties concern the resistance of a PVC panel to various types of failure modes when a stretching force is applied. Tensile properties include: toughness, yield strength, and elongation/elasticity. Optimum performance depends on the requirements of each application.

5.4 Flexural Strength

Flexural modulus equals applied force ( deformation displacement. For all polymers, the bending/tensile strength ratio is nearly constant (average value 1.6). PVC Siding panel performance is proportional to flexural modulus in the direction of siding requirements. Flex-Crack refers to the failure mechanism of holes caused by repeated bending or flexing the plastic.

PVC Siding is a composite structure, consisting of cap and base layers of different composition. PVC Siding performance is proportional to the bending modulus of the composite structure. Transversal strength deals with stresses created by composite structures built up of layers of materials with different strength properties. Warp and bowing are defects caused by laminate structures with poor transversal strength properties.

Performance is proportional to flexural strength, flex-crack resistance and transversal strength.

5.5 Peel Strength

PVC Siding is a composite structure consisting of cap stock and base stock layers. Peel strength is an important property of all composite structures. Peel strength is the force required to separate two or more bonded materials, one or more of which are flexible, by stripping or pulling a layer away from the composite structure. Peel strength is a measure of the internal bonding forces of composite structures.

Performance is proportional to peel strength.

Mechanical properties’ importance and status

The above five sub-factors explain mechanical properties. These sub-factors are a checklist of what to look for in your evaluation of mechanical properties for PVC Siding components. Mentally review each of the 5 sub-factors and assign points to each sub-factor according to its importance to PVC Siding mechanical properties.

Status refers to the best performance for each sub-factor. All alternatives should be considered. Different PVC Siding systems may achieve the highest level of performance for each sub-factor. Therefore, it is possible to conclude that a market may be fully satisfied if the best performance for each sub-factor were combined into a single product.

· 100% means that the market will not notice further improvements.

· 90% means that a sub-factor could use a slight improvement. Remember that 100% ought to be attainable. Resist assigning 90% to a sub-factor because of the paradigm that every property could use a little improvement. Optimum is defined as the level of performance beyond which consumers will not be able to discern a difference.

· 75% to 85% means that a significant improvement is required and it can probably be achieved with extensions of existing technology.

· 50% to 75% means that a major improvement is required and it probably requires new technology.

· <50% means that a major improvement is required and it probably requires a breakthrough.

· There isn’t any total for the status column. Each sub-factor can have a status of <50% to 100%.

	5. Mechanical Properties
	Importance
	Status

	5.1 Impact Resistance
	 
	 

	5.2 Coefficient of Linear Expansion
	 
	 

	5.3 Tensile Strength
	 
	 

	5.4 Flexural Strength
	 
	 

	5.5 Peel Strength
	 
	 

	Total
	 1,000
	 


6. Chemical Properties

Chemical reactions with air and/or corrosive gases or liquids that permeate through a plastic may degrade a plastic product and/or its contents.

6.1 Composition

ASTM D 3679-99 states: “The siding shall be made principally of PVC compound prepared from PVC homopolymer resin that conforms to the following table. Rigid PVC recycled plastic may be used, if all other requirements are met.” 

	Compound Class Number
	1
	2
	3

	
	Izod Impact Strength @ 73.4F (23C) min.

	ft-lbt/in of notch
	1.5 
	2.4 
	9.9 

	J/m of notch
	80.0 
	130.0 
	530.0 

	
	
	
	

	
	Tensile Strength min.

	Psi
	6,970 
	5,800 
	5,510 

	Mpa
	80 
	130 
	530 

	
	
	
	

	
	Modulus of elasticity in tension min.

	Psi
	392,000 
	319,000 
	290,000 

	Mpa
	2,700 
	2,200 
	2,000 

	
	
	
	

	
	Deflection temperature under load min.

	Degrees F @ 264 psi
	158 
	158 
	158 

	Degrees C @ 1.82 Mpa
	70 
	70 
	70 


6.2 Maintenance Ease

Maintenance ease concerns both maintenance and reparability. Vinyl’s ease of maintenance means that no paints, stains or harsh chemical cleaners need to be used.

6.3 Compatibility

Compatibility is the capability of two or more materials to be placed in contact or close proximity with one another and each material maintaining its usual physical or chemical properties or both. Compatibility is important for: caulking to PVC window accessories PVC Siding with surface contamination, or PVC Siding that has been exposed to solvent and/or cleaners.

6.4 Fungus Resistance

Fungus includes any of numerous organisms, which lack chlorophyll and are generally parasitic or saprophytic. They range from single cells to masses of filamentous hyphae that often produce specialized fruiting bodies and include the yeasts, molds, mildews, and toadstools. Fungus functionality is proportional to degree of resistance to spore contamination and degree of cleanability when and if contaminated.

6.5 Insect Resistance

Insect resistance concerns the ability of a PVC Siding system to resist infestation of wood eating and nuisance insects such as termites, carpenter ants, other ants, wasps, yellow jackets, etc.

Chemical properties’ importance and status

The above five sub-factors explain chemical properties. These sub-factors are a checklist of what to look for in your evaluation of chemical properties for PVC Siding components. Mentally review each of the 5 sub-factors and assign points to each sub-factor according to its importance to PVC Siding chemical properties.

Status refers to the best performance for each sub-factor. All alternatives should be considered. Different PVC Siding systems may achieve the highest level of performance for each sub-factor. Therefore, it is possible to conclude that a market may be fully satisfied if the best performance for each sub-factor were combined into a single product.

· 100% means that the market will not notice further improvements.

· 90% means that a sub-factor could use a slight improvement. Remember that 100% ought to be attainable. Resist assigning 90% to a sub-factor because of the paradigm that every property could use a little improvement. Optimum is defined as the level of performance beyond which consumers will not be able to discern a difference.

· 75% to 85% means that a significant improvement is required and it can probably be achieved with extensions of existing technology.

· 50% to 75% means that a major improvement is required and it probably requires new technology.

· <50% means that a major improvement is required and it probably requires a breakthrough.

· There isn’t any total for the status column. Each sub-factor can have a status of <50% to 100%.

	6. Chemical Properties
	Importance
	Status

	6.1 Composition
	 
	 

	6.2 Maintenance Ease
	 
	 

	6.3 Compatibility
	 
	 

	6.4 Fungus Resistance
	 
	 

	6.5 Insect Resistance
	 
	 

	Total
	 1,000
	 


7. Thermal Properties

PVC Siding thermal properties include flammability, flame propagation, heat shrinkage, insulation and recoverability.

7.1 Flammability

ASTM D 3679-99 states: “The PVC compound shall not exceed an average extent of burn of 4” (100 mm), with an average time of burn not to exceed 10 seconds. A sample thickness of 0.040” (1 mm) is required.” 

7.2 Flame Propagation

If vinyl siding catches fire, it has a much lower flame spread rate than some comparable siding products – two and a half times lower than that of cedar siding and three times lower than hardboard siding. Flame propagation concerns the comparison of like products.

7.3 Heat Shrinkage

ASTM D 3679-99 states: “The average heat shrinkage shall not exceed 3.0%.” Heat shrinkage concerns the comparison of like products.

7.4 Insulation

The insulation sub-component of thermal properties concerns the R-factor and leakage of an installed PVC Siding system.

7.5 Recoverability

PVC Siding is exposed to a wide range of thermal conditions. Proper installation allows room for the siding to move in changing thermal conditions. Recoverability concerns the ability of an installed PVC Siding system to recover to an as installed like new condition.

Thermal properties’ importance and status

The above five sub-factors explain thermal properties. These sub-factors are a checklist of what to look for in your evaluation of thermal properties for PVC Siding components. Mentally review each of the 5 sub-factors and assign points to each sub-factor according to its importance to PVC Siding thermal properties.

Status refers to the best performance for each sub-factor. All alternatives should be considered. Different PVC Siding systems may achieve the highest level of performance for each sub-factor. Therefore, it is possible to conclude that a market may be fully satisfied if the best performance for each sub-factor were combined into a single product.

· 100% means that the market will not notice further improvements.

· 90% means that a sub-factor could use a slight improvement. Remember that 100% ought to be attainable. Resist assigning 90% to a sub-factor because of the paradigm that every property could use a little improvement. Optimum is defined as the level of performance beyond which consumers will not be able to discern a difference.

· 75% to 85% means that a significant improvement is required and it can probably be achieved with extensions of existing technology.

· 50% to 75% means that a major improvement is required and it probably requires new technology.

· <50% means that a major improvement is required and it probably requires a breakthrough.

· There isn’t any total for the status column. Each sub-factor can have a status of <50% to 100%.

	7. Thermal Properties
	Importance
	Status

	7.1 Flammability
	 
	 

	7.2 Flame Propagation
	 
	 

	7.3 Heat Shrinkage
	 
	 

	7.4 Insulation
	 
	 

	7.5 Recoverability
	 
	 

	Total
	 1,000
	 


8. Weatherability Properties

PVC Siding weatherability properties include windload resistance, durability, salt resistance, sunlight resistance and surface characteristics.

8.1 Windload Resistance

ASTM D 3679-99 states: “The siding panels shall be able to withstand a minimum static test pressure of 16.3 lbf/ft2 (780 Pa). The static test pressure of 16.3 lbf/ft2 (780 Pa) was established to withstand structural loading conditions that occur in 80-mph (49.7-km/h) wind-zone areas for elevations of 33 ft (10.1 m) and less that are equivalent to 2.17-lbf/ft2 (1,039-Pa) design pressure. The design-pressure values can be negative (suction loads) or positive. The negative values are the largest in magnitude and are used in the ASTM specification.” Performance is proportional to windload resistance.

8.2 Durability

This property concerns the ability of the PVC Siding system to withstand constant cycling of tensile and compressive forces found in residential and light construction applications. Performance is concerned with life characteristics.

8.3 Salt Resistance

Salt resistance concerns the ability of a PVC Siding system to withstand exposure to the corrosive environment of coastal regions.

8.4 Sunlight Resistance

Sunlight resistance concerns the ability of a PVC Siding system to withstand exposure to sunlight in northern, southern and tropical climates.

8.5 Surface Characteristics

The surface characteristics sub-component of PVC Siding weathering properties concerns the ability of a PVC Siding system to maintain uniform color uniformity and be free of any visual surface or structural changes, such as peeling, chipping, cracking, flaking or pitting.

Weathering properties’ importance and status

The above five sub-factors explain weathering properties. These sub-factors are a checklist of what to look for in your evaluation of weathering properties for PVC Siding components. Mentally review each of the 5 sub-factors and assign points to each sub-factor according to its importance to PVC Siding weathering properties.

Status refers to the best performance for each sub-factor. All alternatives should be considered. Different PVC Siding systems may achieve the highest level of performance for each sub-factor. Therefore, it is possible to conclude that a market may be fully satisfied if the best performance for each sub-factor were combined into a single product.

· 100% means that the market will not notice further improvements.

· 90% means that a sub-factor could use a slight improvement. Remember that 100% ought to be attainable. Resist assigning 90% to a sub-factor because of the paradigm that every property could use a little improvement. Optimum is defined as the level of performance beyond which consumers will not be able to discern a difference.

· 75% to 85% means that a significant improvement is required and it can probably be achieved with extensions of existing technology.

· 50% to 75% means that a major improvement is required and it probably requires new technology.

· <50% means that a major improvement is required and it probably requires a breakthrough.

· There isn’t any total for the status column. Each sub-factor can have a status of <50% to 100%.

	8. Weathering Properties
	Importance
	Status

	8.1 Windload Resistance
	 
	 

	8.2 Durability
	 
	 

	8.3 Salt Resistance
	 
	 

	8.4 Sunlight Resistance
	 
	 

	8.5 Surface Characteristics
	 
	 

	Total
	 1,000
	 


9. Processing Properties

Plastic properties describe PVC Siding components during and after formation. Processing properties concern characteristics during formation. Processing properties can greatly contribute to the enhancement of the physical, mechanical and chemical properties. Processing properties concern only technical performance and are not to be confused with economics. Processing properties include: dispersibility/coloring, temperature processing variables, rate of processing, scrap/regrind and ease of processing.

9.1 Dispersibility/Coloring

There are three steps in the pigmentation and processing of PVC resins. They are:

· Pre-blending, 

· Compounding, and 

· Final processing.

Dispersibility includes pre-blending and compounding. Performance is proportional to ease and uniformity of these processing operations.

9.2 Temperature Processing Variables

Constancy of processing conditions is essential for quality. This property concerns processing temperature, temperature sensitivity, the processing window, and material requirements.

9.3 Rate of Processing

Extrusion is a manufacturing operation that forces compounded PVC resin through a die to create long panels or strips in various shapes and sizes. In the extruder proper, the polymer is propelled along a screw through sections of high temperature and pressure, where it is compacted and melted. Rate of processing concerns extrusion of the polymer melt and subsequent processes to form, shape and machine PVC siding components.

9.4 Scrap/Regrind

PVC Siding component manufacturing operations frequently require trimming, shaping, and cutting operations following component formation. Performance is proportional to increased degrees of freedom and processability of compounded PVC scrap/regrind.

9.5 Ease of Processing

These properties concern ease of melt processing, purging, drying, die lip buildup, frequency of screen cleanings. Issues such as what happens if the machine stops because of an electrical failure are included. Performance is proportional to degrees of freedom.

Processing properties’ importance and status

The above five sub-factors explain processing properties. These sub-factors are a checklist of what to look for in your evaluation of processing properties for PVC Siding components. Mentally review each of the 5 sub-factors and assign points to each sub-factor according to its importance to PVC Siding processing properties.

Status refers to the best performance for each sub-factor. All alternatives should be considered. Different PVC Siding systems may achieve the highest level of performance for each sub-factor. Therefore, it is possible to conclude that a market may be fully satisfied if the best performance for each sub-factor were combined into a single product.

· 100% means that the market will not notice further improvements.

· 90% means that a sub-factor could use a slight improvement. Remember that 100% ought to be attainable. Resist assigning 90% to a sub-factor because of the paradigm that every property could use a little improvement. Optimum is defined as the level of performance beyond which consumers will not be able to discern a difference.

· 75% to 85% means that a significant improvement is required and it can probably be achieved with extensions of existing technology.

· 50% to 75% means that a major improvement is required and it probably requires new technology.

· <50% means that a major improvement is required and it probably requires a breakthrough.

· There isn’t any total for the status column. Each sub-factor can have a status of <50% to 100%.
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	9.4 Scrap/Regrind
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	Total
	 1,000
	 


PVC Siding TMP Value Gaps

After you complete your data entry, press the '3 GapSort' button to go to the sort section of this sheet. Press the 'Sort 1' and 'Sort 2' buttons to sort primary and sub-component property gaps in descending order.

Premium is defined as the best-of-the-best currently available product within all style categories. Premium, which is determined by means of a metric importance scale, combines the highest level of properties currently available from any and all products. Premium is a hypothetical product. The evaluation of specific products will determine the distribution of TMP Values. The distribution can be broad, narrow or even multi-modal.

Optimum is defined as the level of performance above which any market segments will not be able to observe any change. The question to be answered concerns whether or not there are any property gaps that ought to be filled for the upper end of the PVC Siding market. ASTM D 3679-99 deals with minimum standards. Today, many products exceed these standards. TMP Value property gaps reveal whether further improvements will be noticed and valued by segments of the PVC Siding market.

Participants should dialogue about the completed TMP Value model. Everyone should write down his/her thoughts and lessons learned. Frequently, ideas surface concerning approaches to fill the gaps. New conceptual products should be added to the list of products to be evaluated.

After the gap analysis is completed, press a "Go to Top' button, and save the file.
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