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Abstract

A technique was devel oped whereby a new cotton fiber property, the broken fiber fraction (BFF) by mass of bale cotton, could
be cal cul ated from measurements of therel ative shape of thefiber length distribution. Thisphysical approach differsfromexisting
statistical-regression tools employed in cotton quality measurement. The method is based upon the assumption that any given
cotton originates with arelatively longer and more intact native length distribution, and accumul ates additional short (broken)
fiber by degradation dueto breakage-like processes during productioninto baleform. Accumulation of different levelsof broken
fiberfor that cottonis(to someextent) simply theresult of varying degreesof breakageinflicted, thuslending brokenfiber fraction
aspecial significance as adamageindex for cotton processing. To makethe calculationsrequired in thiswork, anumerical model
of fiber breakage was adapted from the mechanical processing of textiles (TRJ 70, 108). In thetextile mode, fiber breakage is
deduced by measuring the length properties of fiber output from aprocess, and comparing them to like properties of the raw fiber
being put into the system, under the assumption of conservation of fiber massand length during each breaking event. Through
this mathematical technique, observable changesin length distribution can be related to the fundamental nature of the physical
breakage mechanismsinherent in the process. For bale cotton, the amount of broken fiber in a specific case was characterized
by measuring the shape of the distribution of longer fibersin aparticular bale sample, and then comparing it through the random-
break model totheknown shape of astandard referencedistribution. Sincecotton length distributionsare believedto approximate
“broken” normal distributions, the general form of the reference distribution used was Gaussian by mass. This generalized
approach was applied to Suter-Webb array data for bale samples of 164 medium-staple cotton cultivars from a regional crop
survey. Relationshipsbetween the broken-fiber fraction (BFF) and the short fiber content (SFC) of these cottonswere analyzed.
Although these commercial U.S. Upland cotton baleshad a median short fiber content (SFC) of about 12%, the breakageanalysis
indicates that the corresponding median content by mass of broken fibers was over 54%. Becausethisprocedureisbasically a
numerical cal cul ation performed upon histogram data, it might beamenabl eto implementati on asan automated tool for high-speed
classing instruments.
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Figure 1. Frequency histogram of Broken Fiber Fraction by Mass (BFF) for 164 medium-staple commercial

cotton samples by Suter-Webb Array. The median value of BFF for these cottons was 54%,
corresponding to a SFC of 12%. Thetwo reps for each cotton are plotted individually.
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