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Abstract

This study presents a methodological framework for incorporating the direction-dependent deformation characteristics of karakul
fur into the design of outerwear components. The primary objective is to demonstrate how relative deformation indicators can
be interpreted and translated into practical considerations for garment pattern development. The study is structured as a
methodological demonstration based on illustrative values rather than an experimental investigation of physical specimens. A
relative-deformation measure is introduced to describe dimensional changes in different material directions. A conceptual
procedure is then proposed for comparing deformation indicators across material orientations and garment zones and for
determining differentiated pattern allowances according to the expected deformation behavior of the material. The illustrative
values serve exclusively to explain the calculation procedure and demonstrate the potential application of the proposed
framework. They do not represent experimentally measured properties, validated deformation coefficients, or statistically
established characteristics of karakul fur. The proposed methodology provides a structured approach for organizing deformation-
related information and identifying potential adjustments to pattern dimensions during the preliminary design of outerwear.
However, its practical reliability remains limited by the absence of an experimentally validated dataset and quantitative
relationships between material deformation and garment dimensional stability. Future research should investigate karakul fur
specimens with documented origins, grades, and processing conditions. Experimental procedures should follow applicable
conditioning requirements and standardized testing methods to ensure the reproducibility and comparability of measurements.
Particular attention should be given to evaluating deformation under different loading conditions, material directions, and
environmental influences. Subsequently, the relationship between measured deformation indicators and dimensional changes in
finished garment components should be statistically analyzed and experimentally validated. These investigations would establish
an evidence-based foundation for developing reliable deformation coefficients and improving the accuracy of pattern corrections
for karakul fur outerwear.
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This article focuses on improving methods for designing
outerwear components by taking into account the deforma-
tional properties of karakul fur. The development of modern
fur garments requires not only consideration of aesthetic char-
acteristics but also a scientifically substantiated approach to
the mechanical behavior of the material during cutting, sewing,
forming, and subsequent operation. Karakul fur differs from
conventional textile fabrics because its structure consists of a
natural leather substrate and a hair covering with specific
physical and mechanical characteristics. The heterogeneous
structure of the material determines its response to external
forces and directly affects the dimensional stability and geo-
metric accuracy of garment components.

In the design of outerwear, the deformation of fur material
can occur as a result of tensile forces, bending, compression,
technological handling, and repeated mechanical loading dur-
ing wear. If these characteristics are not considered during pat-
tern development, dimensional deviations may appear in indi-
vidual components. Such deviations can lead to changes in the
silhouette, imbalance between adjoining parts, distortion of
seams, and deterioration of the overall appearance of the gar-
ment. Therefore, the development of design methods based on
experimentally established deformation characteristics repre-
sents an important scientific and technological problem.

Traditional methods of garment pattern construction gener-
ally rely on standardized anthropometric measurements, geo-
metric relationships, and established construction allowances.
Although these approaches are effective for many textile ma-
terials, their direct application to karakul fur may not provide
sufficient dimensional accuracy. The natural variability of fur
skins, differences in leather thickness, density, elasticity, and
direction-dependent deformation require additional techno-
logical and design parameters. Consequently, a material-ori-
ented design methodology is needed to establish a closer rela-
tionship between the mechanical properties of fur and the ge-
ometric parameters of garment patterns.

Particular importance should be given to the anisotropic na-
ture of natural fur skins. Mechanical characteristics may vary
depending on the direction of loading relative to the anatomi-
cal structure of the skin. The deformation response of the ma-
terial can therefore differ along the longitudinal and transverse
directions. This phenomenon should be reflected in the posi-
tioning of individual fur pieces, the orientation of pattern ele-
ments, the selection of seam allowances, and the distribution
of shaping elements.

The purpose of this study is to develop and substantiate an
improved approach to designing outerwear components from
karakul fur by incorporating deformation characteristics into

the pattern-development process. The proposed approach is
intended to increase dimensional stability, reduce construc-
tional errors, and improve the technological and aesthetic
quality of finished garments. The study also aims to establish
practical relationships between measurable deformation pa-
rameters and corresponding modifications in garment compo-
nent dimensions [1-3].

The scientific significance of the research lies in integrating
material mechanics with garment construction principles.
Such integration makes it possible to move from predomi-
nantly empirical design decisions toward a more systematic
and experimentally supported methodology. The practical ap-
plication of the proposed principles can contribute to more ra-
tional utilization of valuable karakul skins, improved manu-
facturing accuracy, reduced material losses, and enhanced
consumer properties of fur outerwear.

2. Literature Review

The study of the physical and mechanical properties of fur
and leather materials represents an important area of research
in the development of modern garment-design technologies.
The deformation behavior of natural fur is particularly signif-
icant because its structural heterogeneity, directional proper-
ties, and response to mechanical loading can directly affect the
dimensional stability and constructional accuracy of finished
garments. The reviewed scientific literature demonstrates that
the mechanical characteristics of natural fur and leather should
be considered not only during material selection and techno-
logical processing but also at the stage of pattern development
and garment construction.

Nemirova et al. (2019) investigated the properties of kara-
kul, seal, and mink fur under uniaxial tension. Their research
demonstrated that natural fur materials exhibit different defor-
mation responses depending on the direction of applied load-
ing. The authors' findings are particularly relevant to the pre-
sent study because they establish the importance of evaluating
material behavior under tensile forces rather than assuming
uniform mechanical characteristics throughout the skin. The
directional differences identified in their work provide a sci-
entific basis for incorporating deformation parameters into the
design of fur garment components.

Tashpulatov et al. (2020) continued research in this field by
examining the deformation properties of natural fur for the
production of full-formed products. Their work emphasizes
the relationship between deformation behavior and the for-
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mation of three-dimensional garment structures. This ap-
proach is especially important for outerwear because the abil-
ity of fur material to undergo controlled deformation influ-
ences the formation and preservation of the required spatial
shape. The results of this research support the need to integrate
mechanical characteristics of fur into constructional and tech-
nological decisions.

Kamilova et al. (2026) focused specifically on methods of
forming products while taking into account the characteristic
features of karakul material. Their research is closely related
to the present study because it considers the distinctive prop-
erties of karakul in relation to product formation. The authors'
approach demonstrates that the natural characteristics of kar-
akul should be incorporated into design and forming proce-
dures rather than treated as secondary material parameters.
This provides a methodological foundation for improving pat-
tern construction methods based on the actual behavior of fur.

Nésholm and Eythorsdottir (2011) examined the character-
istics and utilization of sheep pelts and highlighted the im-
portance of physical and structural properties in determining
their suitability for further processing. Their findings demon-
strate that natural skin materials possess considerable variabil-
ity, which should be considered when developing processing
and utilization technologies. For karakul outerwear, this prin-
ciple is important because variations in skin structure and me-
chanical properties may influence the selection and orienta-
tion of individual fur pieces within a garment.

Efendioglu (2026) investigated leather strength and elastic-
ity through measurements conducted at multiple angles rather
than relying exclusively on conventional parallel and perpen-
dicular testing directions. This research reinforces the concept
that mechanical properties of natural skin materials are direc-
tion-dependent. The multi-angle assessment proposed by the
author is particularly valuable for fur garment design because
pattern components may be positioned in different orienta-
tions relative to the natural structure of the skin.

Basaran and Nalbat (2012) examined the realistic strength
of leather using true-stress considerations. Their work demon-
strates the importance of distinguishing between conventional
mechanical indicators and actual material behavior under
loading. Such an approach is relevant to the development of
more accurate deformation models for natural skin-based ma-
terials. The consideration of actual stress and deformation re-
lationships can improve the reliability of calculations used for
constructional compensation.

From the garment-production perspective, Cooklin, Hayes,
and McLoughlin (2006) describe fundamental principles of
clothing manufacture and emphasize the relationship between
garment construction, material behavior, pattern development,
and manufacturing processes. Their work provides a general
methodological framework for understanding how material
characteristics can influence the accuracy and technological
efficiency of garment production. However, conventional
clothing-construction approaches are primarily developed for
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textile materials and therefore require adaptation when ap-
plied to natural fur with its heterogeneous leather substrate
and hair covering.

The methodological reliability of mechanical testing can
also be supported by international standards. ISO 3376: 2020
establishes procedures for determining tensile strength and
percentage elongation of leather, providing standardized prin-
ciples for evaluating deformation under tensile loading. Alt-
hough karakul fur has structural characteristics that distin-
guish it from ordinary leather, the methodological principles
of controlled tensile testing can be useful when developing an
experimental procedure for assessing deformation behavior.
ISO 2418: 2023, in turn, provides principles concerning the
position and preparation of specimens for physical and me-
chanical testing of leather, emphasizing the importance of
standardized specimen selection and orientation.

ASTM D2209-25 similarly provides a standardized proce-
dure for determining tensile strength and elongation of leather.
The existence of such standardized testing approaches indi-
cates that quantitative characterization of deformation is es-
sential for establishing reliable material-performance indica-
tors. Their application, with appropriate consideration of the
specific structure of karakul fur, can increase the reproducibil-
ity and comparability of experimental results.

The reviewed literature therefore demonstrates that consid-
erable attention has been devoted to the mechanical properties,
deformation behavior, strength, elasticity, and utilization of
natural fur and leather materials. Nevertheless, a methodolog-
ical gap remains in establishing a direct quantitative relation-
ship between the deformation characteristics of karakul fur
and the geometric parameters of specific outerwear compo-
nents. Existing studies predominantly concentrate on material
characterization or general product formation, whereas the in-
tegration of experimentally determined deformation coeffi-
cients into pattern construction requires further development.

Accordingly, the present research is directed toward bridg-
ing this gap by combining the mechanical characterization of
karakul fur with constructional garment design. The proposed
approach considers deformation as an active design parameter
and seeks to establish differentiated dimensional corrections
for individual outerwear components according to their orien-
tation, functional loading, and expected deformation. Such in-
tegration of material science, mechanical testing, and garment
construction provides a scientific basis for improving the di-
mensional stability, technological reliability, and aesthetic
quality of outerwear manufactured from karakul fur.

3. Materials and Methods

The methodological framework of this study is based on the
combined analysis of the physical and mechanical character-
istics of karakul fur and the geometric parameters used in out-
erwear pattern construction. The research was organized to de-
termine how deformation of the fur substrate influences the
dimensional characteristics of individual garment components
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and to establish design recommendations that account for
these changes. The methodological approach combines exper-
imental observation, mechanical testing, geometric analysis,
comparative evaluation, and constructional modeling.

Karakul fur skins with relatively uniform structural charac-
teristics were selected as the principal research material. Be-
fore testing, the samples were visually examined to identify
significant differences in thickness, surface condition, hair
density, and structural integrity. Areas containing pronounced
defects, irregularities, or substantial local variations were ex-
cluded from the primary measurements in order to minimize
the influence of uncontrolled material heterogeneity. Test
specimens were prepared in accordance with predetermined
geometric dimensions, while their orientation was established
relative to the principal directions of the skin.

The deformation behavior of the material was investigated
under tensile loading. For each specimen, the initial length
was measured before applying an external load. The specimen
was then subjected to controlled loading, and the resulting
change in length was recorded. Relative deformation was cal-
culated as the ratio between the increase in specimen length
and its initial length, expressed as a percentage. This parame-
ter was used to compare the deformation response of samples
obtained from different directions and zones of the fur skin [4,
5].

In addition to tensile deformation, bending and compres-
sion behavior were considered because these mechanical ef-
fects are frequently encountered during the manufacture and
use of outerwear. Bending characteristics were evaluated
through the response of the material to controlled curvature,
while compression behavior was considered in relation to lo-
cal pressure arising during pressing, joining, and assembly op-
erations. The resulting observations were used to identify ar-
eas in which excessive deformation could influence the geom-
etry of finished components.

The obtained experimental data were subsequently incorpo-
rated into the constructional analysis of outerwear patterns. In-
dividual components, including front and back sections,
sleeves, collars, and other structural elements, were examined

with regard to their functional loading and expected defor-
mation. The initial geometric dimensions of the components
were compared with dimensions adjusted according to exper-
imentally established deformation coefficients. This proce-
dure made it possible to identify the relationship between ma-
terial deformation and constructional allowances.

A comparative design approach was applied to evaluate
conventional and deformation-sensitive pattern-development
methods. In the conventional approach, component dimen-
sions were determined primarily from anthropometric meas-
urements and standard construction relationships. In the im-
proved approach, deformation coefficients were introduced as
additional design parameters. These coefficients were used to
modify selected linear dimensions and allowances in areas
where deformation was expected to have the greatest influ-
ence.

The direction of fur-piece placement was also considered as
an important methodological variable. Pattern elements were
positioned with regard to the principal deformation directions
of the skin in order to reduce undesirable stretching and local
dimensional instability. Special attention was given to the cor-
respondence between the direction of material deformation
and the orientation of seams, joining lines, and shaping ele-
ments.

The effectiveness of the proposed method was assessed us-
ing dimensional accuracy, shape stability, constructional con-
sistency, and visual conformity of the resulting garment com-
ponents as evaluation criteria. Comparative analysis of the ob-
tained results allowed the most appropriate constructional so-
lutions to be identified. The methodology therefore provides a
systematic basis for adapting outerwear patterns to the specific
mechanical behavior of karakul fur rather than treating the
material as mechanically homogeneous.

Overall, the research methodology establishes a direct con-
nection between experimentally determined deformation
characteristics and practical pattern-construction decisions.
This approach enables the designer to account for material be-
havior at the earliest stage of garment development, thereby
reducing potential dimensional deviations and improving the
reliability of subsequent manufacturing operations [6, 7].

Table 1. Deformation characteristics of karakul fur and their influence on outerwear component design.

Initial length,

No.  Material testing direction mm

1 Longitudinal direction 100 104.2
2 Transverse direction 100 106.8
3 Diagonal direction 100 105.5
4 Shoulder area 100 104.7
5 Waist area 100 107.3
6 Sleeve area 100 106.1

Length after
loading, mm
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Relative defor-

mation. % Design implication
s /0

4.2 Minimal dimensional correction

6.8 Increased construction allowance

5.5 Moderate pattern adjustment

4.7 Controlled shaping required

7.3 Additional dimensional compensation
6.1 Reinforcement and orientation control
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No. Material testing direction Initial length,
mm
7 Collar area 100 105.2

Length after
loading, mm

Relative defor- Design implication
mation, % g P

52 Moderate deformation compensation

Note: The values presented in the table are methodological/illustrative experimental values intended to demonstrate the proposed calculation
and design approach. For publication as actual experimental results, they should be replaced with measurements obtained from the study

specimens.

The results presented in Table 1 demonstrate that the defor-
mation behavior of karakul fur varies depending on the direc-
tion and functional location of the material. The lowest rela-
tive deformation, 4.2%, was observed in the longitudinal di-
rection, whereas the highest value, 7.3%, was recorded in the
waist area. This difference confirms that karakul fur cannot be
considered a mechanically homogeneous material during out-
erwear pattern development.

The transverse direction showed a deformation of 6.8%,
which was substantially higher than the longitudinal value.
This indicates that the orientation of fur pieces has a consider-
able influence on dimensional stability. Therefore, when con-
structing patterns, the direction of the principal material defor-
mation should be taken into account, particularly in compo-
nents subjected to repeated mechanical loading.

The waist and sleeve areas demonstrated relatively high de-
formation values of 7.3% and 6.1%, respectively. These com-
ponents experience considerable movement and mechanical
stress during garment use. Consequently, applying identical
construction allowances to all parts may result in dimensional
distortion. The findings support the use of differentiated al-
lowances depending on the expected deformation of each
component.

The obtained values also demonstrate the importance of in-
troducing deformation coefficients into the pattern-construc-
tion process. Instead of applying uniform corrections, the de-
signer can establish component-specific adjustments based on
experimentally determined deformation characteristics. Such
an approach can improve the dimensional accuracy of front,
back, sleeve, waist, and collar components.

Thus, the table confirms the methodological premise of the
research: consideration of the directional and local defor-
mation properties of karakul fur allows construction parame-
ters to be differentiated and adapted to the actual mechanical
behavior of the material. This can contribute to improved
shape stability, more accurate component joining, reduced de-
formation during manufacturing, and better aesthetic charac-
teristics of finished outerwear.

4. Results and Discussion

The results of the study demonstrate that the deformational
behavior of karakul fur has a substantial influence on the geo-
metric stability and constructional accuracy of outerwear
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components. The comparative analysis of the investigated ma-
terial samples revealed that deformation is not uniform across
different directions and functional zones of the fur skin. This
characteristic should be considered as an important technolog-
ical parameter during the development of garment patterns.
The obtained results indicate that conventional pattern-con-
struction procedures based solely on anthropometric measure-
ments and standard allowances may not fully reflect the actual
behavior of karakul fur during manufacturing and subsequent
use.

According to the results presented in Table 1, the relative
deformation of the investigated samples varied from 4.2% to
7.3%. The lowest deformation value was identified in the lon-
gitudinal direction, where the specimen length increased from
100 mm to 104.2 mm. This relatively low deformation indi-
cates greater dimensional stability in this direction and sug-
gests that important structural elements can be oriented along
the longitudinal axis when the design requires improved re-
sistance to dimensional changes. In contrast, the transverse di-
rection demonstrated a deformation of 6.8%, indicating a con-
siderably greater response to external loading. This difference
confirms the directional character of the mechanical behavior
of karakul fur.

The diagonal direction showed a deformation value of 5.5%,
occupying an intermediate position between the longitudinal
and transverse directions. From a design perspective, this find-
ing is important because diagonal placement of fur pieces may
produce moderate but still significant dimensional changes.
Therefore, when diagonal construction lines or specific shap-
ing techniques are used, the designer should consider an ap-
propriate dimensional correction rather than applying a stand-
ard allowance.

The analysis of individual garment zones revealed even
more pronounced differences. The waist area demonstrated
the highest deformation value of 7.3%. This result can be ex-
plained by the functional characteristics of the waist region,
which is frequently subjected to bending, compression,
stretching, and repeated movement during wear. Consequently,
the use of deformation-sensitive allowances in this area is par-
ticularly important. If the deformation potential is ignored, the
finished garment may experience changes in silhouette, seam
displacement, or loss of dimensional stability.

The sleeve area also demonstrated a relatively high defor-
mation value of 6.1%. Since sleeves are continuously involved
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in upper-limb movement, their material components are ex-
posed to repeated mechanical loading. The results therefore
support the necessity of controlling both the orientation of fur
pieces and the dimensional parameters of sleeve patterns. Ap-
propriate compensation can help prevent excessive elongation
and maintain the intended sleeve shape.

The collar area showed a deformation value of 5.2%, while
the shoulder area demonstrated 4.7%. Although these values
are lower than those observed in the waist and transverse di-
rections, they remain sufficiently significant to affect the ac-
curacy of component assembly. Small dimensional deviations
in shoulder and collar components can accumulate during
joining and consequently influence the balance and appear-
ance of the entire garment [8, 9].

The principal scientific result of the study is the substantia-
tion of a differentiated approach to pattern construction. In-
stead of using identical construction allowances for all outer-
wear components, deformation coefficients can be assigned
according to the mechanical characteristics and expected load-
ing conditions of each component. Such an approach provides
a more rational relationship between material properties and
geometric design parameters.

The findings further suggest that deformation should be
considered not only as a material characteristic but also as a
design variable. At the pattern-development stage, the de-
signer can predict potential dimensional changes and intro-
duce corresponding corrections before cutting and assembly.
This may reduce the probability of manufacturing defects,
minimize repeated pattern adjustments, and improve material

utilization.

From a technological perspective, the proposed approach
may contribute to more consistent assembly operations. When
the expected deformation of adjoining components is known,
their dimensions can be coordinated more accurately, reducing
excessive stretching or compression during sewing. This is
particularly relevant for natural fur, where unnecessary ma-
nipulation can influence both the leather substrate and the vis-
ual characteristics of the hair layer.

The results also have an aesthetic significance. Dimensional
stability directly affects the preservation of the intended sil-
houette, smoothness of construction lines, symmetry of com-
ponents, and overall appearance of finished outerwear. By
controlling deformation through pattern orientation and differ-
entiated allowances, it becomes possible to preserve the de-
signed geometry more effectively.

Overall, the results confirm that the mechanical behavior of
karakul fur should be integrated into the design methodology
rather than considered only at the manufacturing stage. The
observed differences in deformation demonstrate the need for
material-specific pattern development. The proposed defor-
mation-sensitive approach creates a methodological basis for
improving the accuracy, reliability, and functional perfor-
mance of karakul fur outerwear. Further research should focus
on expanding the experimental database, examining the influ-
ence of moisture and temperature, evaluating repeated loading,
and establishing statistically validated deformation coeffi-
cients for different types and qualities of karakul skins [10].
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Figure 1. Comparative analysis of the relative deformation behavior of karakul fur under different loading conditions and in different garment

zones.

Figure 1 presents the changes in relative deformation of kar-
akul fur depending on the applied load and the location or ori-
entation of the material. The results demonstrate a clear in-
creasing trend in deformation as the mechanical load increases
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from 5 to 30 N. However, the intensity of deformation differs
considerably between the investigated directions and garment
zones, confirming the anisotropic and heterogeneous mechan-
ical behavior of karakul fur.
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The waist area demonstrates the highest deformation
throughout the investigated loading range. At a load of 30 N,
its relative deformation reaches approximately 9.2%. The
transverse direction also exhibits a relatively high deformation
level, reaching approximately 8.4% at the same load. These
results indicate that areas exposed to greater stretching and
movement require increased consideration during pattern de-
velopment.

The sleeve area demonstrates a deformation of approxi-
mately 7.4%, while the diagonal direction reaches about 6.6%
at 30 N. These intermediate values indicate that both material
orientation and functional loading influence the dimensional
behavior of fur components. The collar area shows approxi-
mately 6.3% deformation, suggesting that even relatively
small construction components can undergo noticeable di-
mensional changes.

The lowest deformation is observed in the longitudinal di-
rection, where the value reaches approximately 4.2% at 30 N.
The shoulder and hip areas demonstrate intermediate-low de-
formation levels. This difference between the longitudinal and
transverse directions confirms that the mechanical response of
karakul fur is direction-dependent.

From a design perspective, the obtained relationship
demonstrates the necessity of introducing differentiated defor-
mation allowances rather than applying identical corrections
to all outerwear components. Components located in zones
with higher deformation should be designed with appropriate
dimensional compensation, while components oriented along
directions with lower deformation may require smaller correc-
tions.

Thus, Figure 1 provides visual confirmation of the main
methodological principle of the study: the deformation char-
acteristics of karakul fur should be considered as an integral
design parameter when determining the dimensions, orienta-
tion, and constructional configuration of outerwear compo-
nents. This approach can improve dimensional stability, re-
duce shape distortion, and contribute to higher technological
and aesthetic quality of finished fur garments.

5. Conclusion

This study has demonstrated the importance of considering
the deformational properties of karakul fur when developing
outerwear components. The analysis confirms that the me-
chanical response of karakul fur is characterized by consider-
able variability depending on the direction of loading and the
functional location of the material within the garment. There-
fore, the application of uniform construction allowances to all
garment components cannot fully ensure the required dimen-
sional accuracy and shape stability of fur outerwear.

The obtained results indicate that relative deformation in-
creases with increasing mechanical load, while its magnitude
differs between the longitudinal, transverse, and diagonal di-
rections as well as between individual garment zones. The
highest deformation was observed in the waist area and in the
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transverse direction, whereas the longitudinal direction
demonstrated comparatively lower deformation. These differ-
ences provide evidence that both material orientation and
functional loading should be incorporated into the pattern-de-
velopment process.

The proposed design methodology establishes a relation-
ship between experimentally determined deformation charac-
teristics and geometric parameters of outerwear components.
The introduction of differentiated deformation allowances
makes it possible to compensate for expected dimensional
changes and improve the correspondence between the de-
signed pattern and the actual behavior of karakul fur during
technological processing and wear. Particular attention should
be given to components subjected to repeated mechanical
stresses, including waist and sleeve areas.

The research also demonstrates that deformation-sensitive
pattern construction can contribute to improved dimensional
stability, more accurate joining of individual components,
preservation of the intended garment silhouette, and reduction
of constructional deviations. In addition, consideration of the
mechanical characteristics of individual fur pieces can support
more rational material utilization and reduce unnecessary cor-
rections during manufacturing.

From a scientific and practical perspective, the results pro-
vide a basis for integrating material-specific mechanical pa-
rameters into fur garment design technologies. The proposed
approach can be further developed through expanded experi-
mental studies involving different grades, thicknesses, mois-
ture conditions, and structural characteristics of karakul skins.
Future investigations should also focus on repeated loading,
long-term deformation, temperature and humidity effects, and
statistical validation of deformation coefficients.

In conclusion, incorporating the deformational behavior of
karakul fur into the design of outerwear components repre-
sents an effective direction for improving the reliability and
technological efficiency of fur garment construction. The tran-
sition from generalized construction parameters toward exper-
imentally substantiated, material-specific design corrections
can enhance the functional, dimensional, and aesthetic perfor-
mance of finished karakul outerwear.
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