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Abstract

As bending stiffness of a fiber is proportional to fourth power of the fiber diameter, surface
prickle problem will occur if coarser types of wool fibers such as New Zealand Crossbred wool
are used for apparel products. Surface prickle of fabrics can be prevented by finishing
processes of fabrics, the evaluation of prickliness is still done only subjectively. In order to
find out objective evaluation method of prickliness, a selection of fabrics with widely differing
number and stiffness of protruding fibers was assessed for prickle both subjectively and by
three potential objective technigues, vis. low pressure compression testing, laser counting of
protruding fibers and a modified audio pick-up technique. It was found that the audio
technique was the most effective of those explored. Mean area of signal per impact (a
parameter measured by the audio technique, thought to be indicative of force sustained by a
fiber when stylus impacted with fiber) was found to correlate well (R=0.89) with subjectively
determined relative degree of prickle.
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Fig. 3 Appearance of a modified audio pick-up
head.
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Fig. 4 A modified audio pick-up head to catch an
protruding fiber on fabric surface.
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Fig. 5 Appearance of the modified audio pick-up
system for fabric “prickle” measurement.
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Table 1 Details of Samples
No. Name Structure Yarns and Fibers Weight
{tex) (um) {g/m")
1 Serge 2/2-twill  Warp; R110/2 - 34um 342

Weft; R110/2 - 34um

2 Puripera

3 Herringbone 2/2-twill

Warp ;
Weft ;

R37/2 - 22um ; 3ends
R135/2 ~ 35um ; lend
R37/2 - 22um ; 3ends
R135/2 - 35um ; lend
1233/2 ~ 2pm 40%/352m

25

248

Weft;  R83/2 - 22xm 40%/35um
60%
4 Bradford 1/3-twill Warp; R20/2 Cotton m
Weft; R41.5 - 22um 40%/35am
60%
5 Tropical Plain Warp; R37/2 - 22um 193
Weft; R4L.5 - 22um 40%/35um
60%
6 Cashmere 2/2-twill Warp; R125/2 - 17um 284
Weft; RI20/2 - 17um
i Serge(Back)

A Herringbone

— b

| I
o 1em

Fig. 6 Surface appearances of typical three sam-
ples which have much, some, and few
protruding fibers.
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Fig. 7 The compressional properties of fabrics
having different degree of hairiness on
their face and back side surfaces.
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Fig. 8 The number of fiber groups on fabric sur-
face measured by laser beam.
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Fig. 9 The number of fiber groups on Serge and
Bradford fabric measured by laser beam.
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Fig. 10 Examples of signals obtained from two
different types of fabrics.
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Fig. 12 Models of loaded cantilever (a) and Euler
column (b).
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Table 2 Number and Area of Signals Obtained
by Audio Pick-up Head
N Number of Sig- Area of Sig-
No. Fabric nals nals Area/
in 5 seconds in 5 seconds Signal
Mean S.D. Mean S.D.
1 Serge (Face) 55 5.3 630 154 12.1
Serge (Back) 77 6.9 1004 98 13.0
2 Puripera (Face) 94 9.0 1035 173 11.0
Puripera (Back) 88 9.3 439 91 5.0
3 Herringbone n 4.5 841 87 11.8
4 Bradford (Face) 86 11.0 671 75 7.8
Bradford(Back) 7 8.1 297 38 3.9
5 Tropical 8.0 2.3 35 1 5.8
6 Cashmere 224 .0 721 92 3.2
3—2 EEFE

— X TAIT % - 1 EHFHEN#ERE 2 Table
JIRT, TURTGRT Ty F7xr—Fldke
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Table 3 The Number of Judges Who Considered

the Row Number to be Less Prickly than
the Column Number*

1 2 3 4 5 6 7 8
1: Serge - ] 1 1 3 i} 0 [}
2 : Puripera (Face) 0 - 0 2 2 1 ] []
3 : Puripera (Back) 5 & - 5 3 0 3 0
4 ; Herringbone 5 4 1 - 3 0 2 0
5 ; Bradford (Face) 3 4 3 3 - 0 2 0
6 ; Bradford (Back) 6 5 6 6 6 - 2 1
7 ; Tropical 6 6 3 4 4 4 - 1
8 ; Cashmere 6 6 6 6 6 5 5 -

* For example, 5 judges considered the Puripera {Back) fabric less prickly than
the Serge fabric.
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Table 4 The Column Total and Rank Order for
Increasing Prickliness for Eight Fabrics

Fabric Column Total* Rank
1 : Serge 31 7
2 : Puripera (Face) 37 8
3 : Puripera (Back) 20 4
4 : Herringbone 27 5
5 : Bradford (Face) 27 5
6 : Bradford (Back) 10 2
7 : Tropical 14 3
8 : Cashmere 2 1

* The number of agreements between judges that the fabric is
more prickly,
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Fig. 13 The correlation between objective prickle

{mean signal area per fiber cantact as

measured by a modified audio pick-up)

and subjective prickle (column total).
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