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TDepartment of Fashion This study aimed to develop a method for measuring the dynamic drapability of fabrics
Industry, Ewha Womans using a reciprocating motion device that mimics the movement created by shaking
University, Ewhayeodae-Gil 52, a piece of fabric. Five types of fabrics were selected based on their drape coefficients
Seodaemun-Gu, Seoul 03760, . . . .

Republic of Korea and weights, and the lengths of fabrics were determined based on skirt length (50 cm)

and dress length (100 cm). The width and speed of the reciprocating motion were
considered as the experimental variables. Results of reciprocating motion-based fabric
movement analysis revealed that the number of nodes, the position of the first node,
amplitude, total length, and area are significant factors for measuring dynamic drap-
ability. It was found that the longer fabrics had more nodes, enabling measurement
of various types of fabrics. Furthermore, it was found that a wider reciprocation width
under the same speed and a faster reciprocation speed with the same width favorably
demonstrated dynamic drapability, resulting in proportionality between the recipro-
cating motion and the force transmitted to the fabric. Movement analysis of seven
selected conditions and additional samples showed that the optimal condition

was a 100-mm reciprocation width and a 150-rpm speed and that the first node’s
position is the most significant factor for a dynamic drapability. To verify the proposed
measurement method, measuring four pairs of fabrics with similar drape coefficients
but different shapes showed that as fabric weight increased, the node moved down-
ward, despite similar drape coefficient values. This confirms that the proposed method
can overcome the limitations of the existing drape coefficient.

Keywords: Drapability, Drape coefficient, Reciprocating motion, Fabric movement,
Node position

Introduction

The fashion industry has incorporated three-dimensional virtualization into clothing
production and consumption, and virtual fitting technology has enabled checking the
fit of apparel in virtual reality (Lim et al., 2009; Sarakatsanos et al., 2021). Such progress
requires infrastructural technology that can minimize the differences between actual
and virtual materials to facilitate the widespread utilization of virtual clothing.

. ©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits
@ Sprlnger O pen use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original
— author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third
party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the mate-
rial. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://

creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40691-023-00355-7&domain=pdf
http://orcid.org/0000-0003-4863-7492

Yun and Yun Fashion and Textiles (2023) 10:35 Page 2 of 23

Fabric drapability is a decisive factor in the silhouette of clothing (British Kenkare &
May-Plumlee, 2005; Mooroka & Niwa, 1976; Standard, 1973), and is based on complex
interaction between physical properties such as tensile, bending, and shear behaviors.
Additionally, the bending stiffness, compressibility, surface friction, weight, wrinkle
recovery, and thickness should be considered (Collier et al., 1989, 1991; Mooroka &
Niwa, 1976; Siile, 2012).

Fabric drapability can be measured using static or dynamic methods. A common
method is the static drape measurement method by G. E. Cusick’s (1965), which calcu-
lates drapability by securing a circular fabric at the center between two smaller disks and
measuring the area of the fabric naturally draping (British Standard, 1973). This method
is useful because it can measure numerous fabrics’ drapability in a short period of time,
but it is often inadequate for describing actual clothes’ drape shape (Kilic et al., 2021).
Moreover, since the static drape coefficient is measured from a fixed position, it cannot
reflect clothes’ movement, triggering various studies on measuring dynamic drapability
(Matsudaira et al., 2002).

To overcome the limitation of static drape measurements, Matsudaira et al. (2002)
developed the dynamic drape coefficient with swing motion. To replicate dynamic drape
behavior, G. B. Kilic proposed determining the rotating speed of a dynamic drape testing
device by calculating the average walking speed of individuals. Through the correlations
between mediating variables such as bending stiffness, shear deformation, and drape
coefficient, Kilic et al. (2021) aimed to understand their relationship to fabric drape
behavior. Wang and Cheng (2011) developed a dynamic drape testing device with a sup-
port disk fixture based on the swing speed and angle of the human body when walking
and proposed a measuring method entailing different reciprocation speeds and angles. Ji
et al. (2006) examined the dynamic drapability of fabrics by simulating a windy situation.
The aforementioned studies attempted to measure dynamic drapability by transforming
existing static drape testing devices using rotation, with the limitation that the condi-
tions differ from actual fabrics comprising real clothes. For instance, clothes produced
from real fabrics show back-and-forth swinging movements when people walk. Further-
more, during the process of selecting material for clothes at manufacturing sites, fabrics
are held at each end and shaken to verify their drapability. Therefore, there is a need to
develop a dynamic drapability measurement method that utilizes reciprocating motion
in order to simulate fabric drapability that is similar to that under practical conditions.

With the aim of overcoming the limitations of the existing drapability measurement
methods, this study replicated the movement of fabrics under actual use conditions to
propose a measurement method that applies reciprocating motion. As a method that
properly reflects fabrics’ actual drape characteristics through quantitative analysis using
numbers, it is able to overcome the limitations present in existing test methods for static
and dynamic drapability. Furthermore, through regression analysis that applies the phys-
ical properties of fabrics, such as bending and tensile behaviors, the factors that affect
dynamic drapability were explored.
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Methods
Samples
With reference to Sanad and Cassidy (2015), who demonstrated the impact of fab-
ric weight on drapability, this study considered a total of 780 fabrics according to their
drape coeflicients and weights, and five representative samples (R1, R2, R3, R4, and R5)
were used to develop the test method. Table 1(a) summarizes the properties of the five
fabrics. Regarding the 780 fabrics, the average drape coefficient (%) was 32.51, with a
minimum value of 2.65 and a maximum value of 97.92. The average weight (g/m?) was
183.27, with a minimum value of 19.49 and a maximum value of 420.6 (Kim et al., 2020).
To determine the optimal conditions, four fabrics (R12, R23, R34, and R45) with median
property values between each of the five representative samples were selected. Lastly, to
verify the developed measurement method, four pairs of fabrics (A1 ana A2, B1 and B2,
C1 and C2, and D1 and D2) with similar drape coefficients but different drape shapes
and weights were selected, as listed in Table 1(b). The drape shapes in Table 1(b) were
obtained using Image] software (National Institute of Health, United States of America).
The fabric length was set as 50 cm or 100 cm, based on the average skirt length
(50 cm to 57.5 cm) and the dress length (100.1 cm) per the International Size Reference
Guide (Amanpreet & Saggu, 2014; Kocijan¢i¢, 2018). The width of the fabrics was set
as 20 cm, considering the width of the affixing apparatus on the reciprocating motion
device developed to measure the dynamic drapability. Given the circumstances of cloth-
ing production, the warp direction was aligned to the fabric length (50 cm or 100 cm),
and the weft direction was aligned to the fabric width (20 cm). The physical properties
in Table 1(a) were used to estimate the dynamic drapability through regression analysis.
The bending property (M; moving distance) was measured according to the warp and
weft directions using a Cantilever stiffness tester, according to ISO 9073-7 (ISO, 1995).
The tensile properties were measured in the warp, weft, and bias directions using a Uni-
versal Testing System (3344, Instron) per the ISO 9073-7 (ISO, 1995). Since the force
that impacts drapability is markedly smaller than that used to examine the general ten-
sile property, five points were measured until the point of nonlinear deformation of the
curve was shown on the stress—strain graph. Here, the force (kgf) required for a 1% elon-
gation is represented as F, and the second term coefficient of the stress—strain second-
order function graph is represented as C (Kim et al., 2020).

Characterization

Measuring drapability using a device capable of reciprocating motion

Figure la show the reciprocating motion device used in this study. To use the device, a
fabric is fixed on the upper part of the device and made to move in reciprocating motion
by adjusting the width and speed (rpm). The width can be adjusted from 50 to 200 mm,
and the reciprocation speed (rpm) can be adjusted from 0 to 200.

After activating the reciprocating motion device, a digital camera (EOS M50 Mark?2,
Canon, Japan) was used to film the side of the hanging fabric for five seconds. TEMA
Motion-Outer tracker (Image Systems Co., Ltd., Sweden) was utilized to analyze the
outline of the fabric at a rate of 30 frames per second, to a total of 150 frames. When
the outlines of 150 frames were accumulated, it became as shown in Fig. 1b. To translate
the movement numerically, the center of the affixing apparatus is set as the origin (as
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Fig. 1 Drapability measuring device and an example of the analysis process; (a) drapability measuring device
and (b) an example of fabric drapability analysis

shown in Fig. 1a), and the fabric movement shape is adjusted. An XY-coordinate sys-
tem is determined using Points #1 and #2, for which the distance between the points is
known. Based on analysis following the abovementioned procedure, the following sig-
nificant factors were identified: node, node position, amplitude, total length, and move-
ment area. A node refers to the protuberance created by the fabric movement, and it
is determined by the most convex part in the image in which the moving shape of the
reciprocating fabric is accumulated. The node position is the length from the top of fab-
ric to the first node, and amplitude is the greatest width formed in the fabric movement
shape. The total length refers to the total length of the movement shape. The movement
area was calculated in Image] software.

Fabric type and length, motion width, and reciprocating speed were set as variables.
Width and speed, where movement changes according to drapability, were observed in
a preliminary experiment, based on which the reciprocation widths were set as 25 mm,
50 mm, 75 mm, and 100 mm, and the reciprocation speeds were 50 rpm, 100 rpm,
150 rpm, and 200 rpm. The conditions that displayed distinguishable outcomes with
respect to drapability were observed. Then, fabrics with similar drape coefficients but
different drape shapes were used to verify whether the proposed method improved on
the limitations of existing drapability measurement.

Drape coefficient

Following ISO 9073-9:2008, the Cusick drape meter was used to calculate the drape
coefficient by measuring the projected area of fabrics with a 15-cm radius, each placed
on a supporting disk with a 9-cm radius. A distance of 80 cm distance was established
between the drape meter and the camera lens when filming the fabric. Image] software
(National Institute of Health, United States of America) was used for the image analysis
and area calculation. The drape coefficient was determined using Eq. (1):
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C-B
D(%) = x 100 (1)
A-B

A : Area of the specimen (cm?)

B : Area of the supporting disk (cm?)
C : Specimen projection area (cm?)
D : Drape coefficient (%)

Regression analysis

The regression analysis was conducted using IBM SPSS Statistics to analyze the differ-
ences between the developed dynamic drapability measurement method and the drape
coefficients and try to predict the dynamic drapability using the physical properties of
the fabrics. The newly developed factors in this study and the drape coefficient were
used as dependent variables, and the physical properties listed in Table 1 were used as
independent variables.

Results and Discussion

The effects of fabric length on the dynamic fabric drapability

Various reciprocation widths and speeds were employed to examine the effect of fabric
length (50 and 100 cm) on the dynamic drapability. Table 2 summarizes the shapes of
five fabrics with respect to dynamic drapability under the condition of a 150-rpm recip-
rocation speed and a 75-mm width, which demonstrated the greatest difference due to
fabric length. In the case of 100-cm fabrics, it was possible to more clearly observe node
formation, and the nodes were more numerous, yielding a wider range of results than
the 50-cm fabrics. Furthermore, the differences in node position and total length, which
varied according to fabric drapability, were easier to observe in the 100-cm fabrics. In
the process of transmitting force by the reciprocation motion to the fabric, longer fabrics
produced relatively more curves, allowing for easy observation of movements. Based
on the findings, the sample length was set at 100 cm in the following experiments that
investigated the impacts of the reciprocation motion device’s reciprocation speed and
width.

The effects of reciprocation width on the dynamic fabric drapability

By varying the reciprocation speed under the reciprocation width conditions of 25, 50,
75, and 100 cm, it was verified whether the five types of fabrics differed in movement in
terms of dynamic drapability. Table 3 and Additional file 1: Table S1 show the compara-
tive results of the effects of reciprocation width at a 100-rpm reciprocation speed. With
the 25-mm width, R1 and R5 did not form nodes, rendering it impossible to identify
drapability through the fabrics’ movement. For the 50-mm, 75-mm, and 100-mm recip-
rocation widths, nodes were formed in R1, which had more drapery and was lighter, ren-
dering it possible to distinguish R1 from R5 through those nodes. Since motion due to
greater reciprocation width applies greater force on fabrics, node formation is clearer
in fabrics with more drapery, enabling distinctions between different types of fabrics.
Even at reciprocation speeds other than 100 rpm, it was confirmed that greater recip-
rocation widths create greater movement amplitudes in fabrics, resulting in more nodes
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Table 3 Analytical results for dynamic drapability according to reciprocation width (speed: 100 rpm)

Reciprocation 25 50 75 100
width (mm)
Sample R1 R5 R1 R5 R1 R5 R1 R5

Analysis image

Number of 0 0 1 0 1 0 1 0
nodes

Node position - - 71.80 - 70.50 - 76.19 -

(cm)

Amplitude 6.72 837 11.26 14.28 15.80 17.07 19.75 20.01
(cm)

Total length 98.89 100.00 99.74 100.00 96.04 100.00 99.45 100.00
(cm)

Area (cm?) 79843 770.86 927.12 1518.05 1330.70 1524.03 1580.60 1722.08

Table 4 Analytical results for dynamic drapability according to reciprocation speed (width: 100 mm)

RPM 50 100 150

Sample R1 R5 R1 R5 R1 R5

Analysis image

Number of nodes 0 0 1 0 1 1

Node position (cm) - - 76.19 - 5861 7846
Amplitude (cm) 19.92 19.75 20.01 19.38 22.02
Total length (cm) 100.00 100.00 9945 100.00 95.97 99.93
Area (cm?) 215522 2054.64 1580.60 1722.08 1540.82 1590.55

and higher node location. Therefore, under identical reciprocation speed conditions, it
was deemed that dynamic drapability may be observed through various factors when the
reciprocation width is large.

The effects of reciprocation speed on the dynamic fabric drapability

To observe the effect of the reciprocation speed, the fabric drapability was observed
under the speed conditions of 50 rpm, 100 rpm, 150 rpm, and 200 rpm. Consider-
ing the potential malfunction of the developed device when made to produce wide
movements at various reciprocation speeds, observations were not made for the
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75-mm and 100-mm under the 200-rpm condition. As shown in Table 4 and Addi-
tional file 1: Table S2, under the condition of a 50-rpm speed and a 100-mm width,
the fabrics’ movements were not sufficiently significant to display differences. How-
ever, under the conditions of 100 rpm and 150 rpm, distinct curves formed depend-
ing on the fabrics. This result demonstrates that under a constant width condition,
as shown in Eq. 2, a faster reciprocation speed produces a higher frequency (w),
increasing acceleration (a). In turn, as shown in Eq. 3, it delivers greater force (F) to
the fabric, thus shortening the radius of the curvature (Yu et al., 2021). This outcome
was replicated in other width conditions, where, under a constant rpm, smaller
widths were found to apply less force to the fabrics, thus creating simpler fabric

movements.
d2

a= d—f = —w?Acos(wt + @) (2)
t

x: Displacement in the direction of vibration.
A: Amplitude.
w: Frequency

F =ma = kx 3)

m: Mass of the object
a: Acceleration
k: Spring constant
x: Displacement from the equilibrium position

Analysis of the condition of exerting a constant force

Favorable conditions for measuring drapability were investigated under the condition
of exerting a constant force with varying reciprocation widths and speeds. As shown in
Egs. (2) and (3), reciprocation width corresponds to amplitude (A), which is proportional
to acceleration (a) and force (F), and reciprocation speed corresponds to frequency (),
which is proportional to the square of acceleration (a) and force (F). The conditions
displayed in Table 5 were set based on the aforementioned equations. As indicated in
Table 5(a), despite the difficulty of demonstrating drapability for both conditions, the
condition of a 25-mm width and a 100-rpm speed created curves in the fabrics, form-
ing nodes and different drape shapes for each fabric. However, under the condition of a
100-mm width and a 50-rpm speed, the fabrics produced similar drape shapes because
of the low speed, rendering it unfeasible to measure drapability. As shown in Table 5(b),
the condition of a 25-mm width and a 200-rpm speed created curves in the fabrics,
forming distinct movement shapes. Compared with the conditions shown in Table 5(a),
those in Table 5(b) theoretically produced a force that was four times greater. Neverthe-
less, under the condition of a 100-mm width and a 100-rpm speed, there were far fewer
curves in the fabrics, and their movements were not sufficient to measure drapability.
These findings suggest that fabric movements are more diverse with greater force and
that, under a constant force, a narrower reciprocation width and a faster reciprocation
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Table 8 Analytical results on dynamic drapability for samples (width: 100 mm; reciprocation speed:
150 rpm)

Sample A1l A2 B1 B2 C1 c2 D1 D2

Analysis
image

Number of 1 1 1 1 1 1 1 1
nodes

Node posi- 59.21 75.50 59.95 7717 60.85 69.39 56.04 7846
tion (cm)

Amplitude 20.34 19.33 18.66 19.50 19.33 20.84 18.83 19.33
(cm)

Total 94.14 97.34 96.41 96.23 94.99 96.23 97.70 95.12
length

(cm)

Area (cm?) 137862 144231 137337 1541.26 141211 1380.15 1309.24 1344.04

speed will produce significant movements that can be quantified, creating distinctions
between different fabrics.

According to the above results for the five types of fabrics with a length of 100 cm, a
total of seven conditions among the 13 conditions with varying reciprocation widths (25,
50, 75, and 100 mm) and speeds (50, 100, 150, and 200 rpm) could significantly measure
fabrics’ dynamic drapability based on the fabric movement. The seven plausible condi-
tions are 25 mm, 200 rpm; 50 mm, 100 rpm; 50 mm, 150 rpm; 75 mm, 100 rpm; 75 mm,
150 rpm; 100 mm, 100 rpm; and 100 mm, 150 rpm.

Analysis of the movement per condition and selection of measurement factors

Table 6 summarizes the movement analysis results under the seven aforementioned
conditions. Under the condition of a 25-mm reciprocation width and a 200-rpm speed,
R5 did not form nodes, rendering the condition unsuitable to quantify drape character-
istics. Furthermore, for the three width conditions moving at 100 rpm, there were no
sequential changes in discrimination factors such as node position or total length, and
thus, these conditions were excluded from the group of significant conditions for meas-
uring dynamic drapability. Therefore, among the seven selected conditions, the follow-
ing conditions that showed sequential changes in node position according to fabric type
were deemed suitable for measuring dynamic drapability: a reciprocation of a 50-mm
width at a speed of 150 rpm, a 75-mm width at a speed of 150 rpm, and a 100-mm width
at a speed of 150 rpm.

Based on the outcomes for the seven selected conditions, the factors that best described
the dynamic drapability were selected from the original five factors (i.e., the number of
nodes, the position of the first node, amplitude, total length, and surface area) to replace the
existing drape coefficient. In respect to the number of nodes, the number tended to increase
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Table 9 Regression analysis on the drape coefficient and the node position (a) Dependent variable:
Drape coefficient (%) (b) Dependent variable: Node position

Independent variables Unstandardized coefficients Standardized t(p) Significance*

coefficients

B Standard error B
(a) Dependent variable: drape coefficient (%)
(Constant) —48.024 13.158 — 3.650 0.003
Myare 2338 0331 0815 7.053 0.001
Counre —51.121 10967 —0.704 —4661 0001
Fuuage —13.786 4483 — 0472 —3075 0010
Fuwerr 102.805 33.095 0.598 3.106 0.009
Adjusted R? 0.805
Equation y = —48.024 + 2.338Myuge — 51.121Cwage — 13.786Fyare + 102.805F yerr

(b) Dependent variable: Node position

(Constant) 61.678 2620 23544 0.000
Weight 0.092 0.007 0.965 13.609 0.000
Myage —-0217 0.064 —0.241 — 3402 0.004
Adjusted R? 0911

Equation y = 61.678 4+ 0.092Weight — 0.217Myyarp

*Statistically significant at p <0.05

in drapery fabrics, but since too few nodes were formed, the factor was deemed unsuitable
for distinguishing between various fabrics. Regarding the position of the first node, under the
condition of a 50-mm reciprocation width and a speed of 150 rpm, the R1 fabric formed the
highest-positioned node at 55.13 cm, whereas R5, the stiffest and heaviest fabric, formed the
lowest-positioned node at 75.64 cm. This trend was replicated in other conditions, namely
a 75-mm reciprocation width and a speed of 150 rpm and a 100-mm width and a speed of
150 rpm, demonstrating that the factor “first node position” reflects dynamic drapability well.
Regarding amplitude, as shown under the condition of a 75-mm reciprocation width and a
100-rpm speed, a trend was apparent up to sample R4, but no sequential result occurred
in R5. Similarly, for the condition of a 100-mm reciprocation width and a 100-rpm speed, a
trend appeared, excluding R1 and R3. Hence, the amplitude factor was deemed inaccurate
in terms of determining dynamic drapability. In respect to the total length, under most con-
ditions, the length progressively increased from R1 to R5, but there were conditions where
distinctions were not apparent between R2, R3, and R4. Lastly, when comparing the fab-
rics’ movement area across the conditions, no evident trends in relation to drapability were
observed. Based on these results, the position of the first node was identified as the factor
that is the most significant in measuring dynamic drapability.

Confirmation of the optimal condition for measuring dynamic drapability

It was aimed to confirm the optimal condition, among abovementioned three con-
ditions, based on movement analysis according to the position of the first node. Four
types of fabrics (R12, R23, R34, R45) with median characteristics between each of the
five samples used to identify the three conditions were selected. Hence, a total of nine
fabric samples were used to determine the optimal condition for measuring dynamic
drapability.

Page 19 of 23
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As shown in Table 7, under the condition of a 50-mm reciprocation width and a speed
of 150 rpm, R2’s first-node position was 69.21 cm and R3’s was 71.61 cm. For their mid-
dle sample, R23, the node position was 74.36 cm, contradicting the prediction that the
node position would lower sequentially. Furthermore, under the condition of a 75-mm
reciprocation width and a speed of 150 rpm, fabric sample R34, the middle sample
between R3 and R4, formed a node at 71.80 cm, which was not between the R3 and R4
node positions of 73.26 cm and 73.99 cm, respectively, demonstrating the unsuitabil-
ity of the condition for measuring dynamic drapability. Lastly, under the condition of a
100-mm reciprocation width and a speed of 150 rpm, each type of fabric formed nodes
at a lower position in sequence, indicating that this is the optimal condition to measure
dynamic drapability. As previously described in the analysis of force, given a constant
reciprocation speed (150 rpm), a greater reciprocation width delivers more force to the
fabric, which, in turn, best defines dynamic drapability according to the movement of
the fabric.

Verification the test method developed for a dynamic drapability

One of the limitations of the existing drapability measurement methods is that the drape
coefficient based on the area cannot distinguish between differences in drapability given
variance in drape shape, despite similar area size. Hence, this study sought to verify
whether the developed dynamic drapability measurement method could overcome such
a shortcoming through four pairs of samples indicated in Table 1. Table 8 summarizes
the results of the analysis. When comparing the drapability of fabrics using the posi-
tion of the first node, which was found to be the most significant factor for examining
dynamic drapability, it was noted that the relatively heavier fabrics, namely A2, B2, C2,
and D2, formed their first nodes higher on the fabric than their lighter counterparts.
As previously mentioned, more force is required for identical reciprocation motion with
heavier fabrics, which delivers more force to the fabric and shortens the radius of the
curvature, a principle that is reflected in the position of the first node. This finding con-
firms that the developed drapability measurement method is capable of distinguishing
between fabrics with similar drape coefficients but different drape properties. Therefore,
it was deemed that fabric weight influences node position, which represents the dynamic
drapability.

Prediction of the dynamic drapability based on physical properties

Regression analysis with the physical properties of fabrics as independent variables was
conducted to compare the developed dynamic drapability measurement method and
the existing drapability coefficient and examine the factors that influence the differences
between the two. As shown in Table 9(a), the factors that had significant influence on
the drape coefficient (p <0.05) were properties related to tensile and bending behaviors,
namely Mygarps Cwarpr Fwagrps and Fygpp and the explanatory power (adjusted R?) of
the regression equation was 80.5%. Since this model does not include the weight of the
fabric, a physical property that is known to be significant to measuring drapability, it
cannot distinguish between fabrics with similar drape coefficients but different shapes.
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An advantage of this method, however, is that the direction of the fabric does not need
to be considered when measuring drapability since the warp, weft, and bias directions
exert equal influence due to the circular shape of the fabric used during measurement.
As shown in Table 9(b), the regression analysis where the node position of the developed
measurement method was the dependent variable and the weight and bending property
of My rp Were independent variables had an explanatory power (adjusted R?) of 91.1%.
As evidenced in the measurement method development process, dynamic drapability
is largely influenced by weight and bending properties (p <0.05). However, this method
was formulated using only fabrics’ warp direction and thus may have less significance in
relation to other directions such as weft and bias.

Conclusions

This study aimed to develop a method that measures dynamic drapability via reciprocat-
ing motion by imitating the shape of movements created during the actual use of fab-
rics. Five fabrics were selected for measurement based on their drape coefficients and
weights, and the lengths of fabrics were set as 50 cm and 100 cm. By controlling the
width and speed of reciprocation, the fabrics’ drapability was observed under various
conditions. It was found that all conditions at lower speeds lacked distinguishability and
that there were distinguishable movements at medium and high speeds with narrower
reciprocation widths. This outcome indicates the impact of the force delivered to the fab-
ric, where a higher speed generates a greater force, causing the fabric to form more vari-
ous movements, ultimately producing distinguishability between different fabrics. The
position of the first node created during these reciprocating movements demonstrated
the most similar outcomes with respect to the fabrics” dynamic drapability. Four addi-
tional samples with median characteristics between each of the five samples were used
to identify the optimal condition. Results of nine fabric samples and the position of their
first nodes indicate that a reciprocation width of 100 mm and a speed of 150 rpm con-
stitute the optimal condition to achieve distinguishable drapability. Furthermore, four
pairs of fabrics with similar drape coefficients but different drape shapes were included
to verify whether the developed measurement method could identify differences within
each pair. It was confirmed that the positions of the first node in each pair could differ-
entiate between the two fabrics. Regression analysis showed that the weight and bending
properties of warp direction of fabrics have the greatest impacts on the position of the
first node.

This study is basic research on the development of a method to measure dynamic
drapability through reciprocating motion. In order for this study to be more meaningful,
it is thought that further research is needed to examine the correlation between recip-
rocating motion and dynamic drapability of fabrics. Moreover, this study set the warp
direction, which is the commonly used direction of fabrics, in the length direction, but
additional research that considers the warp and bias directions is necessary as well.
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