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ABSTRACT

Today5 there are many colorful3 attractive, functional vinyl 

coated fabrics available to the consumerd For this reason, this study 

was conducted to compare some of the performance properties of two 

vinyl coated fabrics.

Laboratory tests were conducted to determine the most 

desirable cleaning methods of these fabrics based on the color change, 

stiffness, and dimensional stability. A subjective panel evaluated th 

fabrics on other appearance and hand characteristics. Two seam types 

were constructed and used in strength and water repellency tests. The 

strength of the fabrics and seams was evaluated by an analysis of 

variance. Other test results were tabulated or illustrated and 

analyzed for any effects on the fabrics.

It was concluded that a mild hand washing would be the 

preferred method of cleaning vinyl coated fabrics without loss of hand 

change in color or change in dimensional stability; although one might 

expect some transfer of color to the backing fabric. The LSq-2 seam 

was found to measure greater strength; however, its effect on water 

repellency would depend on the coating fabric and the kind of thread 

used. The type of coated vinyl fabric seemed to effect such 

performance properties as strength, dimensional stability, crocking 

and water repellency.



Chapter I

INTRODUCTION

Today, the textile industry is constantly creating new 

structures and materials due,to technological advancements. Among 

these new structures and materials are the simulated leathers with 

their fashion appeal for use in garments from sportswear to evening 

dress. Local markets are featuring variations of these simulated 

leathers in both ready-to-wear and piece goods.

Chemists have been creating these synthetic coatings out of 

test tubes for a number of years, but not until the present time have 

they been so successful in making vinyl and plastic coated fabrics that 

offer the consumer so many advantages (13, 34). These fabrics have 

become so widely used that it is estimated that by 1970, the amount of 

vinyl coated fabric used that year in the United States will total 250 

million pounds (35). This expected total exceeds the amount used in 

1965, by 56 million pounds. Arne stated (18) that the total output of 

resin-coated fabrics nearly doubled between 1958 and 1963 and it is 

believed that the increase in production of vinyl coated fabrics was a 

contributing factor.

The marketing upsurge is due to a variety of factors. Vinyls 

have been designed for application in many areas (4, 5, 16) including

1



the automotive industry, which uses nine to ten yards of vinyl coated 

fabric in the average car, military applications, home furnishings as 

well as the apparel industry (5, 16)» This wide acceptance of coated 

fabrics is due to cost advantages and to several functional properties. 

The functional properties of these various coated fabrics include: 

water resistance, low weight, durability, wind resistance, mildew 

resistance, non-combustibility, and cleanability (3, 37). From a 

fashion aspect, the materials are available in an endless range of 

colors, patternsj and hand characteristics (6, 8). ,

The wearability and maintenance of these simulated leathers are 

a major concern to the consumer. In general, simulated leathers have 

withstood conditions of wear; however, problems have developed in the 

maintenance of them (36)* Some of these simulated leathers have been 

labeled,not drycleanable, while others are inadequately labeled 

concerning care instructions.

Many of the simulated leathers are featured in rainwear and a 

consumer would expect such garments to perform well under weather 

conditions for which they are designed. The waterproof qualities may 

be hampered by improper sewing techniques. Needle holes in the 

simulated leathers may allow water penetration. For this reason a, 

proper seam construction is one of the sewing techniques of concern to 

the consumer.

Lembo, in a speech at a conference of the Society of the 

Plastics Industry, commented (8) that the present and future of vinyl 

processing is more exciting now than ever before in its history. One
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can expect with the constant discovery of stronger, more versatile and 

economical coated fabrics that the end uses for these fabrics are 

going.to increase thereby opening up a wide field for study of their 

performance properties. ^

This study was designed to compare some performance properties 

of two simulated leathers. An analysis of variance was used to test 

the null hypothesis that there were no significant differences between 

the two, vinyl fabrics and the seam types as measured by the strength 

tests. In addition, other performance properties studied included the 

following :

1. To compare sewability of the fabrics using two different 

seam types and evaluate these seams for appearance and 

water repellency.

2. To determine the optimum cleaning methods based on color- 

fastness, appearance and hand„



Chapter II 

REVIEW-OF TME LITERATURE

History

Coating a fabric is not an entirely new development. Evidences 

of such fabrics have been found which date to the days of the Egyptian 

Empire (33). Near East excavations have produced what may be the 

original coated fabric. This fabric consisted of a rosin treated flax 

and was achieved by dipping a fabric into a solution or a hot melt.

The coating industry is probably not much over a 100 years old 

(34). In 1856, Green, an English chemist, obtained the first patent 

for pyroxylin coated cloth (5). A few years later in 1897, the 

American Pegamoid firm purchased patent rights from a British firm and 

the United States coating industry was .founded when this firm began 

focusing its efforts ori pyroxylin coated textiles.

Rubber as a coating dates , back to the first half of the nine

teenth century (34). It remained as one of the most satisfactory 

materials for coating fabric until the natural supply of rubber was cut 

off during World War II (19). Government and industry cooperated in 

designing programs to improve and produce synthetic rubbers and 

polymers. Vinyl resins, neoprene, butyl rubber and styrene butadiene 

rubber helped to fill the need for new coatings. The manufacturers of
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plasticizers, stabilizers and antioxidants were unable to keep pace with 

the synthetic rubber industry; consequently the coatings, after aging, 

became very stiff, cracked and some became tacky.

Polyvinyl chloride (PVC) was commercially exploited as a 

leather substitute after World War II (7, 11). This exploitation was ' 

unsuccessful due to the poor quality, of the product. It lacked 

strength which meant it was impractical for apparel uses. The late 

1950T s saw the development of a knit backing as a support to the vinyl 

so that by 1958 it was widely used for upholstery and auto interiors.

The year 1960 brought a fashion trend for leather and soon the 

simulated leathers were also attracted by the apparel trade (11, 14,

15). Since that time the fabric has become increasingly popular and 

has in many instances replaced leather and* suede. Paris designers were 

the first to begin using these simulated leathers in high fashion 

apparel. They combined it with such fabrics as mink and used it for 

all occasion wear. By 1965, the United States manufacturers began to 

use vinyl in apparel, and today one may find such items in nearly every 

store throughout the country. At the present time, one of the most 

dramatic movements is the new ,fwet-lookn and ,1mod-look.n

Production of Simulated Leathers

The; progress in the coating industry has lead to the production 

of various types of coated fabrics and a variety of substances. Fabrics 

which may be coated include woven cotton, jute and synthetics; knit



cotton and synthetic blends; non-woven cotton and synthetic fibers;

.also, scrims and papers (16, 33). At the present time, some of the 

most popular coatings are polyvinyl chloride, polyurethane, pyroxylin 

and a polyethylene/vinyl copolymer. Many of the coatings are in the 

form of sheetings which are either calendered, cast, or extruded.

Other coating forms are paste, hot melt, and solutions of latex or 

water emulsions. There are many methods which may be used to combine 

the fabrics and the polymer (29, 33, 35). A few of the most widely 

recognized processes will be described here.

‘ Calender Laminating. Calender laminating is probably the 

most rapid method of producing coated fabrics. A. polymer sheet is 

formed on a calender and as it passes around the last calender roll, 

fabric is pressed into the hot plastic and it comes off the roll as one 

web. This method may be modified to produce light, medium or heavy 

weight coatings.

Casting. Briefly, the casting technique consists of placing 

a film of the polymer onto release paper, curing the film and laminating 

it to a base fabric. The method is commonly used in producing the now 

popular glossy printed vinyls. First a thin skin of vinyl is applied 

to a special casting paper and then a.print pattern is applied to the 

clear vinyl by roller printing. The next step is applying a solid color 

and then a liquid forming agent is applied to the printed vinyl. This 

agent acts as a bond between the vinyls and the knit backing. This 

technique may be referred to as "support" and "expanded11 vinyl 

construction.



Extrusion Coating. Extrusion coating is one of the more 

recent methods of coating. The polymers may be forced from pellet or 

powder form into a flat sheet and directly laminated to a fabric.

Paste Coating. In the paste coating method, the paste or 

plastisol used is a combination of the resin, plasticizer, pigment and 

stabilizer. It is applied to the fabric using a knife blade or rollers 

and the web is passed through an oven for curing. Embossing usually 

takes place with the coating operation. Technologists have also been 

experimenting with spraying the plastisol on the fabric. This method 

is especially useful in obtaining lightweight softer coatings.

MeIt^Roller. The melt-roller coating process involves

softening thermoplastic granules between heated rollers to produce a 

film. This film is transferred by roller to the substrate.

Dipping. One of the oldest methods used for coating is 

dipping. The fabric passes through a bath of coating and then the web 

passes through a heating chamber where the solvent is driven, off and 

drying takes place.

Present Day Uses

Because there are so many techniques used in coating fabrics 

the products obtained may possess nearly any desirable quality (33).

The consumer may find fabrics that are coated on one side of the fabric, 

on both sides or in between two layers of fabric. Coated fabrics are 

available in a variety of weights ranging from a fraction of an ounce



per square yard up to several pounds per square yard. The hand of the

product may range from a soft pliable texture to one which is very

stiff and boardy.

Glossy Vinyl Prints. Glossy vinyl prints may be found on the 

market in "mod-look" or "wet-look" fashions. The enthusiastic 

acceptance of this product by the youthful consumer has contributed to 

the increase in production of this simulated leather (25). The fabrics 

have a pleasant hand, are supple and strong, do shed water and come in

a wide selection of brilliant colors and prints (7).

Sueded Vinyl. Up until expanded vinyl was developed, suede 

had always been more difficult to imitate than grain leather (26, 29, 

31). In the process of making expanded vinyl, the vinyl coating as it 

is heated rises and develops a sponge-like cellulose structure. The 

surface of this can be treated with cotton or nylon T,flockM to achieve 

the suede appearance. The sueded vinyls are used mainly for ladies' 

car coats and mens' jackets, but may be, seen in dresses, jumpers, and 

hats.

Coated Fabrics. A cotton fabric coated with pyroxylin and 

, then embossed was one of the first commercially important simulated
::V; \ , ■  : .... ,
leathers (36). The product is strong, and resists abrasion. It will 

stiffen when subjected to low temperatures and it may be quite 

flammable unless additives have been included in the coating.

Another new simulated leather is a 100 per cent cotton or 

synthetic fabric treated with a silicone resin or a coating of 

polyurethane (3, 17, 36). Some of these are manufactured in Europe.



At first the appearance of the fabric is smooth, but after working the 

fabric, grains appear which last the life time of the garment *

Excellent properties are provided such as flexibility, waterproofness, 

wash and dry cleanability, wear resistance and light fastness. When 

applied to synthetics such as nylon and polyester they create light

weight fabrics suited for sportswear and protective industrial coating, 

Because these coatings are easily pigmented, a large range of, colors 

are available. Such fabrics are ideal for rainwear as the fabric 

possesses breathability while remaining waterproof.

A new series of urethane latices for coating have recently been 

developed (10). Many of the properties are the same as those 

previously cited, but the producer does claim the major improvement to 

be the abrasion resistance imparted to the fabric. These latices also 

add flex strength to waterproofed fabrics.

"Poly-vysilic" Simulated Leather, A new product known by the

tradename "SirPel" is claiming to be the nearest thing to natural 

leather (12). It is neither a conventional vinyl plastic or a coated 

fabric but is a complex heteroplastic chemical construction described 

as "poly-vysilic." In addition to possessing the qualities of natural 

leather, it is not susceptible to biological changes, it will not . 

shrink, it resists scuffing and abrasion, it is flexible, strong, 

lightweight, colorfast, and dimensionally stable. The primary 

advantage is its capacity to breath. This latter quality is credited 

to the tiny pore cell structure which allows free passage of airflow 

and moisture through the material. This fabric is used in fashion 

fabrics as well as accessory items.



”
Nonwoven Base Fabrics. Another simulated leather involves 

using a saturated non-woven because its structure is so similar to the 

flesh side of real leather (24). The coating applied to the non-woven 

substrate has to provide the correct degree of moisture-vapor trans

mission, toughness and the aesthetic appearance of real leather. This 

product is now being thoroughly field tested before placing it on the 

market„ Similar products currently on the market are Corfam and other 

man-made leathers which utilize a needle punch and a saturated material 

composed of synthetic fibers and an elastomeric bonding agent.

Maintenance of Simulated Leather

One of the greatest drawbacks to simulated leathers is the 

maintenance of them. Undoubtedly, much of this problem can be 

attributed to poor labeling procedures (23, 29, 31). Many of the items 

either do not carry permanent labels or the labels give insufficient 

information. Some consumers ignore the hang tags and fail to keep any 

care instructions which would be helpful information for the drycleaner 6

Generally, it is recommended that the simulated leathers be wet 

cleaned; however, this may be successfully accomplished only if the 

design of the garment and fabrics combined in the construction will 

permit wet cleaning (28, 32). Some manufacturers use simulated leather 

as trim on dry-clean only fabrics. The problem of maintenance could be 

controlled somewhat if simulated leathers were combined with other 

fabrics which could also be wet cleaned. Drycleaning is. not 

satisfactory for most simulated leathers as the cleaning solvents leach
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the plasticizer and this results in a very stiff garment. Presently 

there are no plasticizers available to soften these fabrics once they 

become stiff.

The National Institute of Drycleaners conducted a study 

including 12 fabrics representing four manufacturers (31). Four of the 

fabrics were the sueded vinyl type, four were the smooth fabrics 

embossed to give different grained effects, three were coated vinyl 

fabrics and one fabric was an embossed vinyl laminated with a vinyl 

adhesive to a knitted fabric. Their findings concluded that the suede- 

type vinyls could be wetcleaned but that drycleaning resulted in change 

of hand and shrinkage. Two samples drycleaned in perchlorethylene 

stiffened, blistered and the flock separated from the background fabric. 

There was a tendency for the fabric to curl toward the face side of the 

fabric. All the smooth surfaced expanded vinyls were wetcleaned 

satisfactorily. They had a change of hand when cleaned in Stoddard 

solvent and stiffening when cleaned in perchlorethylene. There was 

negligible shrinkage in wetcleaning but excessive in drycleaning. Two 

of the coated vinyls wetcleaned satisfactorily. One fabric cleaned 

well in both methods of cleaning. The second had a change of hand when 

drycleaned in Stoddard solvent and blistered and partially separated 

when cleaned in perchlorethylene. The foam-backed fabric wetcleaned 

well but stiffened slightly with one cleaning in Stoddard solvent.

With a second cleaning in Stoddard solvent it began to show separation. 

This fabric became very stiff when cleaned in perchlorethylene.
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Polyurethane coated fabrics are making a favorable impression 

in the drycleaning industry (27). A study of drycleaning conducted on 

this type of fabric concluded the following : samples drycleaned five

times in Stoddard solvent appeared good and remained soft and supple» 

Shrinkage ranged from 1.0 to 3.0 per cent in the warp direction and 

1.5 to 3.0 per cent in the filling direction. The appearance and hand 

of samples drycleaned three times in perchlorethylene was the same, but 

shrinkage was even less significant0 The range was 0.5 to 1.0 per cent 

in the lengthwise direction and 0.5 to 2.0 per cent in the filling 

direction. When testing the fabric with wet cleaning, the appearance 

remained very good except the cotton backing bled profusely to water.

In spotting techniques, it was found that the fabric bled very slightly 

but had no color change to Stoddard solvent or perchlorethylene; 

however, the cotton backing bled very badly when spotted with synthetic 

detergent and ammonia. The fabrics could be pressed satisfactorily 

with a hand iron.

. Research .conducted by Dr. Hall, investigated the maintenance 

properties of a 50 per cent rayon and 50 per cent cotton vinyl coated 

fabric labeled 11 do not wash or dry clean--wipe off with' a damp cloth" 

(23). The fabric was tested for drycleaning, hand washing, and low 

temperature machine washing under accelerated conditions. The expected 

results of the drycleaning tests were confirmed, that is drycleaning 

was not suitable for coated fabrics. Machine washing conditions 

resulted in a limp fabric with considerable loss of color. It was 

found that the coated fabric could withstand the equivalent of five
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hand washings with no change in hand or color and 25 hand washings . 

produced some color loss and a limp hand„ The results of this test 

showed that even . though the fabric was labeled riot washable, a mild hand 

washing would be an appropriate care method. With new product 

development, better labeling procedures and continued research one can 

expect solutions to the problem of maintaining simulated leathers.

Functional Properties of Simulated Leathers

The two functional properties of interest in this study were 

waterproofness and sewability of the simulated leathers. According to 

Assaf (see letter, dated March 1, 1967, in Appendix A) one of the major 

areas of use for coated fabrics is in rainproof garments. A continuous 

coating of a specified thickness of either an elastomeric or a polymeric 

compound produces a finished coated fabric which is impermeable and 

y waterproof. The United States Army has been testing coated fabrics 

used in military clothing that ideally should be serviceable under all 

climatic conditions including water impermeability (19). So far, 

research efforts have produced coated materials with good moisture- 

vapor-transmission rate but poor coating film strength resulting in low 

abrasion.resistance. From a functional standpoint, the development of 

a coated garment possessing a completely waterproof exterior, yet 

moisture vapor permeable while retaining the necessary physical 

properties and service life would be very desirable.
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Waterproof Standards. Manufacturers have been calling for 

minimum standards for microporous coated fabrics labeled "waterproof 

for rainwear" (9). Some coated fabrics are completely waterproof for 

apparel under all weather conditions, yet at the same time they still 

permit air and vapor to pass through. This would indicate that these 

garments would be more comfortable for the wearer than waterproof 

fabrics that are air impermeable. The consumer should be afforded .the 

protection of industry-wide minimum standards which assure him that 

fabrics will perform in the end uses for which they are intended. This 

would mean the fabric should be waterproof even under the hardest rain

fall and that it would be breathable. One of the minimum performance 

standards proposed was the waterproof test by impact spray method 

(ASTM, D-583-54-15), with a minimum requirement of no more than 0.9 

grams of leakage under a three-foot water column for five minutes.

These minimum requirements would apply to a new fabric, but also are 

intended to apply to the fabric after repeated launderings and dry- 

cleanings .

Sewing Coated Fabrics. Since coated fabrics are weaker at 

sewn seams than conventional types of textiles, it is beneficial to use 

recommended seam types (20, 21, 39). Three seam types recommended to 

the homesewer are : SSa-l with seam allowances glued in place; the

LSq-2 and the SSz-3. Taping is also recommended for the three types 

of seams. Most of the ready-to-wear garments are constructed with 

either the LSq-2 or SSz-3 seam. Eight to ten stitches per inch are
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suggested„ If the vinyl or plastic surfaces stick to the feed dog a 

strip of tissue paper may be used between the fabric and feed dog while 

stitching.

Seam construction is a factor to consider for a garment that 

will be waterproofo The military garments with good weather resistance 

are constructed with heat-sealed seams or seams cemented and taped to 

prevent leakage of chemical agents through the needle holes (19, 33)6 

The makers of Corfam shoes have also noted that the basic problem of 

manufacturing a waterproof shoe was at the seams (22)0

From the standpoint of sewability the coated fabrics have 

presented some problems (19). Assaf listed (see letter, dated March 1, 

1967, in Appendix A) the principal problems as: resistance to sliding

through the sewing machines, enlargement of needle holes, scuffing of 

the coating by the machine feeds and needle contamination by melted 

debris from the coating and/or fibers. Research at Natick Laboratories 

has proven that some of these problems can be reduced if not eliminated. 

Two suggestions to assist feeding the fabric through the sewing machine 

are talcing the coated materials or on a straight single needle machine 

Teflon or other cast plastic presser feet work well. Enlarged needle 

holes are most often caused by too large a throat plate hole. This 

hold should be smooth and not beveled and just large enough to 

accommodate the needle size. The size of the needle should be the 

smallest size practical^ Scuffing of the coated fabrics may be caused 

by sharp feeds and too much pressure on the foot. These factors may in 

turn weaken the fabric yarns enough to reduce the strength of the fabric
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along the seam. To help alleviate this condition, rubber or coated 

feeds have been used. Needle contamination caused by the heat 

generated by the needle on the coating may be eliminated by keeping the 

sewing thread moist with water.

Summaryo The literature cited here has revealed the 

advancements in coatings and methods that have been developing 

recently. It also shows that the industry is not only aware of some of 

the problems encountered with coated fabrics, but producers are 

constantly investigating arid making improvements in order to maintain 

the high standards desired. As progress continues in this area* 

researchers will find even better methods of producing simulated 

leathers and garments that possess all the physical and functional 

properties that a consumer may demande



Chapter III

PROCEDURE

Sample Description

Two vinyl fabrics were selected for this study. One fabric was 

a smooth vinyl with a black and white pattern; the other a silver 

simulated grained leather. ,In this study they will be referred to by

the terms "pattern" and "silver," respectively. A complete 

description of both vinyls is given in Table 1.

Test Methods and Modifications 

Sewability Tests:

1. Strength of cloth: Ball Bursting Method 5120.0 (40). The 

number of specimens for this test was increased to seven.

2. Sewability of Woven Cloth : Seam Efficiency Method 5110.2

(40) . Two seam types 5 SSz-3 and LSq-2 were constructed for 

comparisons in strength (39). A 301 stitch type was used

. for both seam types. All specimens were stitched parallel 

with the crosswise direction of the fabric using a number 

50 mercerized cotton thread and a number 11 sewing machine 

needle. The stitch regulator was set for eight stitches 

■; per inch. Testing was made with the Ball Bursting apparatus

17



18

Table 1

DESCRIPTIVE PROPERTIES OF THE TWO VINYL FABRICS

Descriptive Data
Properties Silver Pattern Determined By

Fiber Content 
Face 
Back

100% Vinyl 
100% Cotton

100% Vinyl 
100% Cotton

Label
Microscopic Test

Fabric Back Filling knit Filling knit Observation

Fabric Count* 
Knit back: 

Wales 
Courses

30 per inch 
23 per inch

31 per inch 
24 per inch

Method
Method

5070.1**
5070.1**

Width* 55.08 inches 54*38 inches Method 5021.1**

Weight* 13*60 oz/sq yd 12*24 oz/sq yd Method 5041.1**

Thickness* 0*0304 inches 0,0306 inches Method 5030.1**

Bow of Backing* « 5.6% , 3.2% Method D-1910-59T***

Skew of Backing* 6*2% : 14.2% 4 1 1 ' " ■'Method D-1910-59T***

*Mean Values 
**All Test Methods found in (40)„ 

***Tes t Methods found in (2).



3o Water Repellency Test: AATCG 22-1964 Spray Test (1)e The

apparatus used for the Spray Test was constructed 

according to the specifications outlined in the test

method (1), Two specimens of each seam and fabric were

prepared for this test. For each fabric, one SSz-3 type 

seam and one LSq-2 type seam was stitched with a number 50 

mercerized cotton thread and the other seams were stitched 

with a number 50 Quarpel treated cotton thread. The test 

specimens were assigned a rating corresponding to the 

nearest standard in the Spray Test Rating Chart (1)0

Cleaning Methods :

1. Colorfastness to 1, 3, and 5 cycles of accelerated 

launderings: AATCC 61-1965 (1).

Laundry test No. 1A designed for simulating repeated hand

washings was used. A low sudsing biodegradable super 

concentrated detergent was selected for the washing. 

Specimens were increased in size one half inch in width and 

lengthwise directions. A piece of multi-fiber fabric was 

attached to one specimen of each washing treatment. 

Following the cleaning method, this fabric was given a one 

to five rating using the Gray Scale for Evaluating Change 

in Color (1).

2. Color Fastness to 1, 3, and 5 cycles of accelerated dry- 

cleaning : AATCC 95-1963 (1).
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The solvent used for drycleaning was perchlorethylene, 

Specimen size was three by five inches„ Multi-fiber 

fabric was used in this method as described above. 

Dimensional Changes :

Thickness : Method 5030 (40)„

Wales and Courses in Knit Cloth: Method 5070.1 (40)

Crocking: Method 5650.1.(40).

The wet and dry crocking tests were given to the original 

fabrics and to specimens representing each withdrawal period 

of the washing and drycleaning treatments. Direct 

comparison using the AATCC Color Transference Chart was the 

method used for determining transfer of coloring matter in 

which a rating of five was high and one was low.

Change in appearance and hand: Stiffness Test Method 5202

(40) and a Subjective Test by a panel of three professional 

home economists.

Following the washing and drycleaning tests the specimens 

were cut and conditioned in preparation for the Stiffness 

test; Cantilever Bending Method. Trial tests using various 

inch-pound weights and bending plate spans were made.

Actual tests were made using the one-fourth inch span and 

inch-pound weights of 0.025 for the control and washed 

specimens and 0.220 for the drycleaned specimens. A plot 

of the data was made on coordinate paper with the "load 

scale readings" at every 10° up to;90° and the calculated
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corresponding "bending moment" as ordinate and the "angular 

deflection" as abscissa. Washed and drycleaned samples 

Vv representing each treatment xvere subjectively evaluated by 

three professional home economists. The specimens were 

placed flat on a neutral background in front of a window 

receiving northern light. Samples were evaluated on 

appearance, including surface contour and color; and hand, 

including flexibility and surface friction (see Appendix D ) 6 

A one (low) to five (high) rating was given each sample.

Analysis of Data

An analysis of variance (41) was used to determine whether 

there was a significant difference between the strength of seam samples 

and control for the pattern vinyl and the silver vinyl. In order to 

compare the effect„of cleaning methods on dimensional stability the 

per cent of change between the treated samples and the control was 

determined and tabulated. Data from the stiffness tests were averaged 

and plotted on figures to show the comparisons between the effects of 

cleaning treatments on the two vinyls. In addition to these figures, 

the ranges and medians from the stiffness tests were charted for 

comparison. Ratings made by the subjective panel were totaled and 

tabulated to show the trends of characteristics in appearance and hand 

as effected by the cleaning treatments. Subjective ratings for the 

water repellency tests and subjective rating averages of the evaluations 

for change in color and for the crocking tests were also charted to 

evaluate these properties»



Chapter IV 

RESULTS AND DISCUSSION

Strength and Sewability

Some sewing problems were encountered in preparing the 

specimens for the seam strength tests. In both seam types the number 

of stitches per inch varied from the selected eight stitches per inch 

(see Table 2). The SSz-3 type seam showed the greater variance because 

in stitching the seam the smooth side of the vinyl faced the feed dog 

as well as the presser foot and this caused slippage. Of the two

vinyls the pattern had the smoother surface which accounts for the

wider range in stitches. In the LSq-2 seam the cotton backing aided in 

feeding the fabric through the machine at a more even rate.

In testing the strength of the seam type SSz-3, the thread

broke before the vinyl was punctured therefore the results of this seam 

strength were not used in the comparison of mean pound values or 

analysis of variance. The silver vinyl proved to be the stronger of 

the two vinyls in fabric strength (62 versus 44 pounds) and seam 

strength (75 versus 64 pounds). Results of this test are found in 

Table 3. In addition, the LSq-2 seam strength were much stronger than 

the strength of either of the fabrics.

22
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Table 2

MEDIANS AND RANGES OF STITCHES PER INCH IN SEAMS OF THE TWO VINYLS'

Seam Type
Vinyl LSq-2 SSz-3

Pattern
Median 10 13
Range ' 10-11 10-15

Silver
, Median - 10 . 11

Range 10-12 10-12

MEAN POUND VALUES OF TWO

Table 3

VINYLS AND THEIR SEAM STRENGTHS

Vinyl Control Seam Mean Total

Pattern 44 64 54

Silver 62 75 68

TOTAL MEAN 53 70
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Statistical treatment of the scores of the LSq-2 seams and the 

scores of the strength of the control fabric was made and the null 

hypothesis that there were no significant differences between the two 

vinyl fabrics and the searns as measured by the strength tests was 

rejected„ The analysis of variance showed that there was a significant 

difference at the 0,1 per cent level between the two vinyls and the 

seams„ When both vinyls and both seams were combined and analyzed the 

interaction was not significant. See Table 4*

Table 4

.ANALYSIS OF VARIANCE OF VINYL FABRICS AND THEIR SEAM STRENGTHS

Source SS df ■ MS F
Level of 

, Significance

Between Subjects 2137.5 13
Vinyls 1530.36 1 1530.4 30.3 p< .001

Error, 607.14 12 50.6

Within Subject 2383.46 14 '■
Seam 2006.07 1 2006.07 81.0 p< .001
Interation of
vinyl and seam 72.29 . 1 : ■ 72.29 2.84 p< .50 ns

Error' : 305.10 12 25.4

TOTAL 4520.96 27
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Water Repellency

The ratings given to the specimens in the water repellency test 

revealed that the pattern vinyl had the greatest resistance to water 

(see Table 5)„ For this vinyl, both seam types stitched with the 

Quarpel treated cotton thread were very satisfactory. There was some 

surface beading, but no seam leakage„ The specimens stitched with 

mercerized cotton thread showed some surface beading and a slight 

amount of seam leakage. For the silver vinyl the SSz-3 seam stitched 

with the Quarpel thread showed higher resistance to water than the same 

seam stitched with mercerized cotton thread or the LSq-2 seam stitched 

with either kind of thread.

Table 5

RATING SCORES OF THE WATER REPELLENT SPRAY TESTS ON THE 
SEAMS OF THE TWO VINYL FABRICS

.LSq-2 Seam SSz-3 Seam .
Vinyl Mercerized : Quarpel . Mercerized Quarpel

Pattern 75 80 75 80

Silver 70 :::'>w : 70 . 70 75 ■
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Dimensional Stability

The laboratory measurements of dimensional stability showed 

distinct differences in the vinyls after the various cleaning treatments. 

Drycleaning had the greatest effect on the shrinkage of the vinyls„ It

can be observed (see Table 6) that shrinkage in drycleaning took place

in the crosswise and lengthwise direction and as this occurred thickness 

also increased. The pattern, vinyl ranged from a -20 per cent to a -22 

per cent change in the lengthwise direction and from a -22 per cent to 

a -25 per cent change in the crosswise direction. The silver range was 

only -10 per cent to a -13 per cent in the lengthwise direction and a 

-13 per cent to a «17 per cent in the crosswise direction. A minor

change noted in the washed pattern vinyl was the shrinkage in the 

lengthwise direction after three treatments and shrinkage in crosswise 

direction after one and five treatments; however, no changes were noted 

in thickness. The silver stretched some after the laundry three and 

five treatments. This change is especially noted in figures given for 

yarn count and thickness after the third treatment.

Colorfastness

The colorfastness of the vinyl fabrics to cleaning methods was 

rated using the Gray Scale. It was observed that both of the vinyls 

showed some color transference to cotton and viscose rayon after the 

washing treatments. The silver 'transferred some color to cotton, nylon, 

and viscose rayon after, the dryclean five treatments.
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Table 6

MEASUREMENTS FOR DIMENSIONAL STABILITY OF TWO VINYLS
Af t e r  g l e a n i n g  t r e a t m e n t s

■ Tattern Silver
Measurements : -. i 3 5 3 5

Dryclean

Yarn Count 
Wale -20% -22% -20% -10% -13% -10%
Course -22 -25 -25 -13 -17 -13

Thickness +40 440 +26 +27 +33 +44

Wash

Yarn Count
Wale 0% - 3% 0% 0% + 3% 0%
Course - 1 ■ . 0 - 4 0 0 + 2

Thickness 0 0 0 0 + 2 o :

The AATCC Color Transference Chart was used to rate the color- 

fastness of the vinyl to crocking. It can be observed (see Table 7) 

that'the only cleaning treatment that did not effect crocking of the 

silver was the washing one treatment. For this vinyl the ratings after 

dry cleaning were lower for dry crocking than for wet crocking. Dry 

crocking ratings decreased with increased number of drycleaned treat

ments. With one exception (dryclean one) the pattern vinyl appeared 

to be resistant to crocking.
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Table 7

RESULTS OF DRY AND WET CROCKING OF TWO VINYL FABRICS 
BEFORE AND AFTER CLEANING TREATMENTS

Pattern Silver
Treatment . Dry Wet Dry Wet

Control 5 5 4 5

Dryelean
1 5 4 3 4
3 5 5 3 4
5 5 5 2 4

Wa s h .
. ■ 1 ; 5 v 5 ■ , . 5 5
" 3 ' . 1 •' 5 ■ : 5v. - 4 4

5 V' 5V ' . 5 4 ' 4

Appearance and Hand .

Objective Measurement

Results of the stiffness measurement taken of the control and 

treated vinyls by the Directional; Cantilever Bending Method are 

illustrated in Figures 1 through 4. All drycleaned specimens were very 

stiff and brittle and therefore very difficult to measure as the vinyls 

cracked as the angular deflection degrees increased. This may be 

observed by examining the fluctuating lines in Figures 1 through 4, 'and 

also by noting the ranges and median scores in Appendices B and C. The 

control and washed samples were compared as they were measured with the 

same inch-pound moment weights; however, the drycleaned samples required 

a heavier moment weight therefore, comparisons were made within the dry- 

cleaned treatment group.
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In the control group the pattern vinyl stiffness was much 

greater in the lengthwise direction (83%) than in the crosswise 

direction (37%). The silver vinyl was also much stiffer in the length

wise direction (88%) than in the crosswise direction (34%); however, 

the pattern was stiffer than the silver in the crosswise direction and 

the reverse was true in the lengthwise directibn.

: For washing treatments of the crosswise direction of the pattern 

vinyl (see Figure 1) the percentage difference between the control and 

washing one was fairly close (35-42). The washing one sample was less 

stiff than the control; however, the washing three sample was the 

stiffest of all treatments. In the lengthwise direction (see Figure 2) 

all washing treatments increased in the stiffness per cent and again 

the washing three treatment was the highest.

In the washing treatments for the silver vinyl (see Figure 3) 

the crosswise direction stiffness per cent - was nearly the same as for 

the control. With this vinyl the washing one treatment was stiffest 

and stiffness decrease with increased number of washing treatments.

This was not true in the lengthwise direction as washing one had the 

lowest percentage here (see Figure 4). Measurements of the washing 

three and washing five treatments could not be completed; however, up 

to the 80° angular deflection they were nearly the same.
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Figure 1

STIFFNESS RESULTS OF PATTERN VINYL SHOWING EFFECTS OF CLEANING
TREATMENTS IN CROSSWISE DIRECTION

jiiliL:

4-t4 I

30 40 50
Angular Deflection-

60 70
Degrees.

y  Control 
O Wash 1 
0  Wash 3 
O  Wash 5

□  Dryclean 1 
Q  Dryclean 3
□  Dryclean 5
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Figure 2

STIFFNESS RESULTS OF PATTERN VINYL SHOWING EFFECTS OF
CLEANING TREATMENTS IN LENGTHWISE DIRECTION

0 10 20 30 40 50 60 70 SO 90
Angular Deflection— Degrees.

X Control a Dryclean 1O Wash 1 a Dryclean 3
O  Wash 3 a Dryclean 5
Q  Wash 5



Lo
ad

 
Sca

le 
Re

ad
in

g—
Pe

rc
en

ta
ge

 o
f 

Ma
xi

mu
m 

Be
nd

in
g 

Mo
me

nt
.

32

Figure 3

STIFFNESS RESULTS OF SILVER VINYL SHOWING EFFECTS OF
CLEANING TREATMENTS IN CROSSWISE DIRECTION

0 10. 20 30 40 50 GO 70 SO 90
Angular Deflection— Degrees.

X  Control □  Dryclean 1
Q  Wash 1 0  Dryclean 3
0  Wash 3 Q  Dryclean 5
O Wash 5
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Figure 4

STIFFNESS RESULTS OF SILVER VINYL SHOWING EFFECTS OF
CLEANING TREATMENTS IN LENGTHWISE DIRECTION

100

rr

: i

in
0 20 30 40 5010 60 70 SO 90

Angular Deflection— Degrees.

y  Control Q  Dryclean 1
QWash 1 Q  Dryclean 3
©Wash 3 □  Dryclean. 5
O  Wash 5



In drycleaning the pattern vinyl, the crosswise direction

stiffness increased the most after the dfycleaning one withdrawal.

Drycleaning three and five registered nearly the same per cent at the

.90° angle> In the lengthwise direction the dryclean five treated

sample showed signs of greater stiffness; however, at the 90 angle 

dryclean three and five were nearly the same and both were stiffer 

than the dryclean one sample. .' '

..The dryc leaned once sample for the crosswise direction of the

silver vinyl also showed the greatest stiffness. Stiffness decreased 

with increased treatments at the 90 angle. For the lengthwise 

direction dryclean one sample showed greater stiffness than the dry- 

clean three and five samples which are the same.

Subjective Measurement

In considering the effects of cleaning treatments on appearance 

and hand; one should remember that in any subjective evaluation . 

differences between observers exist. These differences may be noted 

from the range chart of Table 8 which also shows the results of the 

panel evaluations for appearance and hand characteristics. In examining 

the ratings it may be observed that the silver was preferred in all 

treatments with the exception of washing three and five samples.

Another observation was that generally washing was the preferred method 

of cleaning. The pattern vinyl ratings after all washing withdrawals 

were nearly the same (46 and 47); however, the silver vinyl ratings



after three and five withdrawals continued to decrease (54 to 41),

This decrease was most evident in evaluating surface contour and color.

, Low ratings'were given the samples after drycleaning withdrawals^ 

One may observe in both vinyls the drycleaned sample ratings after one 

withdrawal were lower than those ratings given after three and five 

treatments^ The rating for the color of the silver vinyl remained 

nearly the same in all treatments. However, the pattern vinyl color 

change between drycleaning and washing treatments was very different as 

shown by the span of the ratings (4 to 10) for color between dry- 

cleaning once and washing once. , : ,



Table 8
36

SUBJECTIVE RATING RESULTS FOR APPEARANCE AND HAND OF TWO VINYL 
FABRICS BEFORE AND AFTER CLEANING TREATMENTS

Treatment
Vinyl Dryclean Withdrawal . Wash Withdrawal
Description Control 1 3 5 1 3 5

Pattern
Appearance ,
, .Surface Contour 15 3 5 5 12 9 9
Color

Hand
13 4 3 5 10 12 12

Flexibility 15 3 7 4 12 12 14
Surface Friction 15 4 5 5 12 12 14

TOTAL 48 14 20 19 47 46 47

Silver
Appearance

Surface Contour 14 3 5 5 13 9 8
Color 13 9 9 10 13 10 10

Hand
Flexibility 13 3 5 5 13 11 11
Surface Friction 15 4 5 4 15 12 12

TOTAL 55 19 24 24 54 42 41

GRAND TOTAL 103

Range

33 

of Sub]

44 43 

ective Ratings

101 88 88

Pattern
Appearance

Surface Contour 5 1 1-2 1-2 4 3-4 2-4
Color 3-5 1-2 1 1-2 2-4 3-5 4

Hand
Flexibility 5 1 2-3 1-2 4-5 4-5 3-5
Surface Friction 5 1-2 2-3 1-2 4-5 3-5 1-2

Silver
Appearance

Surface Contour 4-5 1 1-2 1-2 4-5 3 2-3
Color 3-5 ' 1-5 1-5 2-5 3-5 2-4 2-5

Hand
Flexibility 3-5 1 1-2 1-5 4-5 3-5 3-4
Surface Friction 5 1-2 1-2 1-2 5 4 4



Chapter V

CONCLUSIONS

The performance properties of two vinyl fabrics have been 

compared and evaluated for preferences of cleaning treatments and 

sewing techniques„ From these comparisons the following conclusions 

were made :

Cleaning suggestions based on the results of the tests performed 

included:

1. Mild hand washing should maintain the soft and pliable hand 

of the vinyl. With this treatment, the changes in 

dimensional stability of both vinyls were so slight that 

these changes might not have any effect on the size of a 

garment„

2. Drycleaning was not suitable for cleaning vinyl fabrics as 

the results produced an undesirable hand and appearance. 

Color change seemed to depend on the type of vinyl coating. 

The kind of coated fabric also seemed to have an effect on 

the amount of dimensional change since the change in one 

vinyl was much more than the other.

3. Both vinyl fabrics did transfer some color to cotton and 

viscose rayon. For this reason one might expect the cotton 

backing on vinyl fabrics to discolor after several washings.

' 37 ■' ■
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4. The amount of crocking by the vinyls varied with the

fabrics and the cleaning treatments. The method of coating 

may have had some effect on crocking.

Sewing suggestions based on results of the tests performed in this 

s tudy include :

1. For strength the LSq-2 seam type was more desirable than 

the SSz-3 type seam; however, the type of coated fabric had 

an effect on the strength tests.

2 . Some stitching problems on these vinyl fabrics were 

slippage and uneven stitches. Some of these may have been 

eliminated if tissue paper had been used when stitching the 

seams„ - ' -

3. The Quarpel treated cotton thread was better in the water 

0 repellency results, however optimum water repellency

depends on the kind of coated fabric and seam type as well 

as the thread.

From the tests performed, one may conclude that the type of 

coated fabric does have an effect on the performance properties. The 

results of the subjective panel evaluation in this study showed a 

definite preference for one vinyl based on appearance and hand.

Another conclusion was that mild hand laundry conditions would be the 

best method for caring for coated fabrics even though there might be 

some color transference to the backing fabric. The LSq-2 type seam 

would give greater durability than the SSz-3 seam in garment
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construction* However, the most effective seam type for optimum water 

repellency seems to depend on the coated fabric and the thread used. 

Quarpel treated or other water repellent thread, if available^ would 

have the most effective results.
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APPENDIX A
DEPARTMENT0 OF THE ARMY 

U.S. ARMY NATICK LABORATORIES 
N A T IC K , M A S S A C H U S E T T S  01760

IN REPLY REFER TO

AMXRE-CRP 1 March 1967

Miss Rose Marie MiekeIson 
1821 East Lee Street 
Tucson3 Arizona 85719

Dear Miss Mickelson

Reference is made to your letter requesting information on the 
sewability5 water repellancy and maintenance of simulated leathers and 
coated fabrics.

The information requested is in such general broad categories3 
covering all elastomeric and polymeric coating materials and base 
fabrics9 that it is difficult to provide the requested information. 
However3 the following is furnished as a starting point for your work:

a. The term water repellancy is not normally associated with 
coated fabrics. Coated fabrics by the very nature of applying a con
tinuous coating of a specified thickness of an elastomeric or poly
meric compound renders the finished coated fabric impermeable and water* 
proof.

b. Simulated leathers are usually associated with polyvinyl 
chloride polymers and copolymer coated fabrics and the major areas of 
use are for upholstery fabrics and for rainproof.garments. Today, 
however, newly developed polyurethane compounds are being used in these 
areas, because they provide good abrasion resistance and have good hand 
and drape characteristics.

c. With reference to maintenance,coated fabrics are cleansed 
by sponging with a warm solution of a mild detergent. Repairs, if re
quired, are normally restricted to the application of patches over 
tears and or holes.

d. The principal problems connected with coated fabrics from 
the standpoint of sewability in our experience have been as follows:

, 1. Resistance to sliding through the sewing machines

40
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AMXRE-CRP 1 March 1967
Miss Rose Marie Mickelson

2. Enlargement of needle holes.

3. Scuffing of the coating by the machine feeds.

4. Needle contamination by melted debris from the coating - 
and/or fibers.

e. Our work in this area has shown that these problems can be 
ameliorated if not eliminated by the following corresponding actions:

1. The use of positively driven synchronized upper roller 
feeds and auxiliary pullers will assist markedly; needle feel machines 
with alternating pressers work very well; talcing the coated material 
also renders some assistance. Teflon and other cast plastic feet have 
worked well on straight single needle seaming.

2. Enlargement of needle holes is sometimes a cause of a 
relaxation of tension in tne coated fabric but more otten is caused by 
the use of too large a throat plate hole. The size of needle is usually 
determined by the size of sewing thread used and should be the smallest 
size consistent with good production practice; however, the clearance 
between the needle and the sides of the throat"plate hole should be as 
small as practical. Throat plate holes should be smooth and never 
beveled.

3. Scuffing of the coated fabric can be caused by sharp 
feeds and high loads of pressure on the foot. This can also result in 
crushing the fabric yarns to measurably reduce the strength of the 
fabric along the seam. Rubber or plastic coated feeds in conjunction 
with lighter pressure springs have been shown to alleviate this con
dition also. Teflon pressure feet will also work well here. Some
times scuffing is the result of hard finishes which do not lend them- - 
selves to deforming with the action of the feed and instead crack and 
peel.

4. Needle contamination by the coatings reacting with 
the high needle heats generated during sewing are alleviated prin
cipally by running the sewing thread over a felt pad saturated with 
water. '

f. In addition thermoplastic coated fabrics (i.e., vinyl, 
polyurethane) can be heat sealed. Thermosetting plastics and synthetic 
rubber coated fabrics can be cemented or stitched;and sealed. These 
techniques may result in a more durable sham and may be faster and 
easier to assemble. 0 -

2
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It is suggested that you contact coated fabric suppliers and 
producers of raw materials for data on specific compounds arid coated
fabrics3 outlining to them the type of coating and fabric of interest
:'tb you. , v y -.X^ 'I v ' ' ; .

Although you state you have read the article titled "Military 
Applications of Coated Fabrics" 9 I am inclosing a copy of the paper 
for your retention. .

b-'.'."' v' Sincerely yours 9

'" \ : : : :  ̂ \
1 In c l : v , ;. JOSEPH E . ASSAF
Article : Materials Research Engineer

Films and Coated Fabrics Group
Rubber9 Plastics and Leather Engr Branch
Clothing and Organic Materials Division

3



APPENDIX B

STIFFNESS RESULTS FOR PATTERN VINYL SHOWING MEDIAN SCORES AND RANGES 
IN INCH-POUND READINGS AFTER CLEANING TREATMENTS

Angular Deflection
Treatments 10° 20° 30° 40° 50° 60° 70° 80° 90°
Control
Wale

Median 8 21 34 47 60 69 77 82 83
Range 5-11 19-24 34-41 45-50 56-62 67-72 74-79 79-84 80-86

Course
Median 2 8 12 16 21 26 30 33 36
Range 1- 4 7- 9 12-14 12-19 20-23 25-27 29-31 31-35 35-39

Wash 1 
Wale 

Median 14 26 38 49 60 70 77 82 . 84
Range 10-16 23-29 35-40 47-53 59-65 68-75 75-82 80-86 81-92

Course
Median 3 7 12 16 20 25 29 32 35
Range 1- 4 5- 9 10-14 13-17 13-22 22-27 25-31 29-35 31-39

Wash 3
Wale

Median 15 30 46 59 72 81 87 90 90
Range 9-19 22-34 39-48 53-63 66-74 76-85 82-94 84-98 86-100

Course
Median 6 11 15 21 26 31 35 39 43
Range 4- 7 10-12 11-17 20-23 25-29 30-34 34-38 38-43 41-47

Wash .5
Wa 1 e 

Median 16 31 44 57 68 76 83 83 84
Range 12-19 29-34 42-46 55-59 66-71 74-79 76-87 76-93 76-96

Course
Median 4 • 10 15 20 25 30 34 37 41
Range 2- 6 8-12 11-17 12-21 23-26 27-31 31-36 35-40 39-43

Dryclean 1 
Wale

Median 5 36 68 75 46 46 60 73 78
Range 5-41 2-59 13-57 32-58 24-74 34-98 45-80 58-83 69-100"

Course
Median 2 29 53 48 35 44 52 78 + 100+
Range 1-35 1-57 3-67 5-67 7-68 8-92 24-100+ 100+ 100+

Dryclean 3
Wale

Median 23 47 58 57 54 52 63 72 76
Range 1-39 11-53 33-65 49-69 41-71 47-65 50-71 60-83 62-93

Course
Median 16 28 54 58 50 44 48 52 53
Range 1-29 • 7-65 32-74 3 5-68 35-73 32-62 34-68 35-99 34-100'

Dryclean 5 
Wale 

Median 30 55 64 60 40 52 71 82 73
Range 12-75 45-86 40-72 30-74 34-57 41-60 56-80 54-93 50-97

Course
Median 13 46 62 58 41 43 54 68 61
Range 2-36 34-60 58-70 52-70 40-62 42-54 46-67 53-76 50-72
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APPENDIX C

STIFFNESS RESULTS FOR SILVER VINYL SHOWING MEDIAN SCORES AND RANGES 
IN INCH-POUND READINGS AFTER CLEANING TREATMENTS

Angular Deflection
Treatments 10° 20° 30° 40° 50° 60° 70° 80° 90°

Control
Wale

Median 12 24 36 49 61 73 83 93 100+
Range 10-13 22-27 • 32-40 42-53 59-68 71-77 79-89 89-100 97-100+

Course
Median 4 8 12 15 20 24 28 32 36
Range 3- 5 7- 9 11-14 11-18 18-21 21-26 . 22-30 29-33 32-38

Wash 1 
Wale

Median 16 28 40 52 64 74 84 93 99
Range 11-18 27-32 37-45 48-59 58-73 67-83 74-95 82-100 89-100+

Course
Median 5 10 14 18 22 26 30 34 38
Range 4- 7 8-11 12-15 12-20 19-24 22-28 26-32 29-36 34-40

Wash 3
Wale

Median 21 ‘ 34 46 59 70 80 90 97 100+
Range 12-25 . 29-38 40-51 52-65 63-74 73-89 83-99 94-100 100+

Course
Median 5 10 14 17 22 25 29 32 36
Range 4- 7 8-11 12-16 12-19 20-24 23-28 26-32 30-36 33-39

Wash 5 
Wale 

Median 20 32 45 57 69 80 90 98 100+
Range 18-27 30-40 41-50 53-65 65-76 75-86 85-92 86-100+ 100+

Course
Median 5 9 13 14 20 24 27 %0 35
Range 2- 6 6-10 10-14 . 12-18 13-21 20-25 24-29 27-32 31-37

Dryclean 1 
Wale

Median 0 13 31 42 56 63 71 81 99 ' -
Range 0-19 0-33 16-44 34-54 45-62 57-74 66-89 74-95 80-100+

Course
Median 0 2 14 28 43 62 69 76 94
Range 0-29 0-41 0-49 11-55 31-59 45-70 55-88 63-100 73-100

Dryclean 3 
Wale 

Median 10 24 41 53 61 67 74 81 86
Range 2-14 19-30 35-46 49-59 59-66 64-74 68-80 71-83 74-99

Course
Median 2 21 39 52 61 68 72 75 85
Range 0-17 10-31 28-46 44-57 57-66 62-71 66-74 70-82 74-100

Dryclean 5
Wale

Median 14 30 45 55 64 71 76 83 91
Range 2-29 12-43 34-54 51-64 61-72 66-78 71-85 76-92 81-100+

Course
Median 2 19 36 49 60 66 71 73 80
Range 0-12 1-28 8-42 22-55 34-64 43-73 49-77 53-77 65-90
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APPENDIX D

VINYL SUBJECTIVE EVALUATION

Directions : Rate each sample from one (lowest value) to five (highest
value).

I . APPEARANCE

A. Surface Contour: Divergence of
the surface from planeness. 
Rough--low; smooth--high.

B. Color : Dull, streaked--low;
clear, shiny--high.

II. HAND

A. Flexibility : Ease of bending.
Stiff--low; pliable--high.

B. Surface Friction: Resistance
to slipping offered by the 
surface. Harsh--low; smooth-- 
high.

1 2 3 4 5
A__________________________
B___________________________
C___________________________
D___________________________
E___________________________
F___________________________
G

A
_B
C
D
E
F
G

A
B_
£
D_
E_
F_
G

A
B_
C,
£
E_
F
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