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Abstract

The surface properties of leather are critical factors that influence
the aesthetic quality of the leather. Commonly, organoleptic
properties are evaluated for leathers to ascertain the bulk
properties such as compactness, smoothness, softness and general
grain appearance. Though these parameters are very subjective,
still these properties are essential for leather product manufacture.
In the current research, we discuss the correlation between the
surface parameters and sewability of the leathers. In our earlier
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studies, we discussed the influence of syntans and fatliquors on
sewability. In aligning to a similar subject, the impact of surface
properties has been evaluated through contact angle measurements
and correlated with the sewability properties of the leather. From
the spread ability measurements, it can be inferred that the
sewability properties are better towards the surface of the leather,
which is more hydrophilic. This result agrees that the fatliquoring
of leathers has enhanced the stitch ability; moreover, the studies
provide biophysical parameter importance for qualifying leather
sewability.

*Corresponding author email: phebe@clri.res.in

Manuscript received September 7, 2022, accepted for publication October 25, 2022.

JALCA, VOL. 118, 2023



176 Sewability Properties of Crust Leather

Introduction

Leather goods and products gain importance due to their unique
properties, such as breathability and comfort.” During leather
manufacture, the post tanning and finishing processes are crucial in
imparting bulk and surface properties. In post tanning; retanning
and fat liquoring chemicals are used to achieve performance
properties such as softness, roundness, pliable, grain compactness,
etc.*> Physical characteristics such as tensile, tear, grain crack,
fastness, sewability, drape are also crucial properties achieved during
the post tanning process. In our earlier studies, we have studied the
influence of synthetic fatliquor, melamine and phenolic syntan on the
sewability properties of the leather.%” Our research group has been
involved in understanding the individual post tanning chemicals
to attain better sewability properties for the leathers, an inevitable
parameter in manufacturing most leather goods and garments.
From the sewability studies, it is understood that melamine syntan
behaves similar to phenolic syntan, and the presence of fatliquor
is significant to better sewing the leather” However, the surface
properties of the leathers also play a significant role in sewing. The
needle penetration on the leather is usually disoriented depending
on the surface properties.®

Crust Leather

Post Tanning with
Melamine Syntan

In our recent research, we have established the correlation between
performance chemicals and physical strength characteristics. In
continuation with the study, a post-tanning experiment was carried
out without offering the fatliquor while just varying the melamine
syntan percentage. The experimental leathers were further evaluated
for their sewability, grain crack, tensile strength and microscopic
images. Also, the coherent relationship between the surface sewability
properties of the melamine retanned leathers has been studied. The
wettability of the melamine crust leathers has been determined using
a contact angle meter. Further, gloss values at 20°, 60° and 85° have
also been determined for the crust leather to establish the correlation
between the organoleptic properties such as roundness, softness,
grain compactness and smoothness. The surface property and
physical strength characteristics have been correlated to establish the
impact of sewability of the melamine crust leathers.

Materials and Methods

Chrome-tanned goat leather was used as a raw material for the
study and commercial-grade chemicals were used for the post-
tanning process. Experiments with different concentrations of
melamine syntan with 0% fatliquor process are given in Table I and
methodology adopted for the study is shown in Figure 1.
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Figure 1. Process Methodology of the present study
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Table I
Post tanning process
Process Percentage Durations
Neutralization
Water 150% 60 min
Nutrigan 0.50% (pH5.0t0 5.5)
Drain & Wash
Retanning
Water 100%
Syntan Base: Melamine Base (FB6)
Trial 1 0%
Trial 2 2%
Trial 3 4%
Trial 4 6% 30 min (Each Trial)
Trial 5 8%
Trial 6 10%
Fixing
Formic Acid 0.50%
Drain & Wash 30 min (pH 4.0)
Contact Angle Analysis and tested as per standard norms of Tensile (IUP 6, 2000) and grain

The contact angle was measured using a drop deposition method
wherein a drop of liquid was placed on the crust leather surface and
later the same was analyzed using software.”’® This experiment was
carried out using Apex contact angle meter (ACAM Series - ACAM
NSC 17, Contact Angle measurement 0°-180° with an Accuracy of
+0.05°).

Gloss Meter Analysis

A beam of light was projected over the surface of the crust leather
and the reflection of that light was measured at an equal but
opposite angle.'"'? This experiment was carried out using 3nh
Gloss Meter (YG268 Triangle Gloss Meter, Measuring Angle: 20°,
60°, 85°).

Sewability Analysis

The crust leather was cut into the required dimensions (30 x 350 mm)
and then used to determine the sewability values. This experiment
was carried out using an L&M tester machine (penetration rate -
100/min, needle number - 90, needle system — 34LR).” The sewability
property efficiency is determined by the percentage values. The
values ranging between 0 to 10% are recommended to have better
stitching properties.”

Physical Testing of the Sample
The control and experimental crust leathers are characterized by
their physical strength. Before testing, the leathers were conditioned

crack (IUP 9, 1996).151¢

Optical Microscopic Studies
The microscopic images of the control and experimental leathers
were captured using an optical microscope connected to a camera.

Results and Discussion

The functional and performance properties of the leather are
greatly influenced by choice of post-tanning chemicals. During the
post-tanning process, the physical strength characteristics such as
tensile, tear, grain crack, fastness and sewability depend on the type
and concentration of retanning and fatliquoring chemicals.” Our
research group focuses on the ongoing evidence-based symbiotic
relationship between syntan and fatliquor for the sewability
properties of leather. Phenolic and melamine syntans behave
similarly on the sewing properties.®” In the present study, the
surface properties of the melamine syntan retanned crust leathers
have been evaluated for their hydrophobic-hydrophilic nature and
gloss values.

Table II shows the sewability measurements of the melamine
retanned crust leather without fatliquor trials. By observing the
trend of the obtained sewability values, it is clearly understandable
that the values obtained in each trial are very high (above 90%),
which makes it unsuitable for stitching. The grain crack values
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Table II

Sewability Measurements

Sample Description Standard Threshold Sewability (High)
TRIAL 1 - (0% Fatliquor; 0% Syntan) 417 100.0
TRIAL 2 - (0% Fatliquor; 2% Syntan) 450 98.7
TRIAL 3 - (0% Fatliquor; 4% Syntan) 400 97.0
TRIAL 4 - (0% Fatliquor; 6% Syntan) 450 94.0
TRIAL 5 - (0% Fatliquor; 8% Syntan) 450 99.7
TRIAL 6 - (0% Fatliquor; 10% Syntan) 425 90.7
Table III

Lastometer Ball Burst Test - Grain Crack
Sample Description Measurement Value
TRIAL 1 Load at Grain Crack (Kg) 25.5
(0% Fat-Liquor; 0% Syntan) Distention at Grain Crack (mm) 9.2
TRIAL 2 Load at Grain Crack (Kg) 26.5
(0% Fat-Liquor; 2% Syntan) Distention at Grain Crack (mm) 9.2
TRIAL 3 Load at Grain Crack (Kg) 27.3
(0% Fat-Liquor; 4% Syntan) Distention at Grain Crack (mm) 9.2
TRIAL 4 Load at Grain Crack (Kg) 24.8
(0% Fat-Liquor; 6% Syntan) Distention at Grain Crack (mm) 9.1
TRIALS Load at Grain Crack (Kg) 23.2
(0% Fat-Liquor; 8% Syntan) Distention at Grain Crack (mm) 9.2
TRIAL 6 Load at Grain Crack (Kg) 23.5
(0% Fat-Liquor; 10% Syntan) Distention at Grain Crack (mm) 9.1

Table IV

Tensile Strength and Elongation Measurements

Sample Description Direction  Tensile Strength (MPa)  Elongation at Break %
TRIAL 1 1 13.2 77.3
(0% Fat-Liquor; 0% Syntan) 2 237 33.8
TRIAL 2 1 12.2 73.0
(0% Fat-Liquor; 2% Syntan) 2 21.3 34.1
TRIAL 3 1 14.9 80.4
(0% Fat-Liquor; 4% Syntan) 2 26.6 34.3
TRIAL 4 1 10.7 94.0
(0% Fat-Liquor; 6% Syntan) 2 24.8 35.0
TRIALS 1 12.7 68.1
(0% Fat-Liquor; 8% Syntan) 2 20.5 33.0
TRIAL 6 1 12.5 85.2
(0% Fat-Liquor; 10% Syntan) 2 242 34.6
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of experimental leathers without fatliquor are given in Table III,
which are found to be comparatively lesser than those offered with
10% fatliquor. A similar trend is inferred in Table IV for tensile
strength and elongation measurements. The values obtained for
the experimental melamine retanned leathers with the offer of
10% fatliquor have been found to improve strength properties, as
reported in our previous study.’

All these experiments (Tables I, IIT & IV) were carried out to support
our earlier reported experiments on melamine retanned leather
with 10% fatliquor trials. In the previous work, we reported that the
crust leathers with 8% melamine syntan and 10% fatliquor exhibited
better sewability properties.” Similar trend in the properties has been
achieved for the grain crack and tensile strength properties. The
present study summarizes a holistic understanding of the symbiotic
relationship between surface and sewability properties.

Contact Angle Evaluation

From the sewability studies, 0% fatliquor with various concentrations
of syntan, showed higher sewability values, indicating that the
leathers were stiffer. The contact angle measurement results inferred

that the control leather trials are more toward hydrophobicity
in nature. The trend of contact angle measurements of various
concentrations of syntan with 0% fatliquor retanned crust leather is
shown in Figure 2. Also, the contact angle values of leathers retanned
with 10% fatliquor and various concentrations of melamine syntan
are shown in Figure 3. The results show that these leathers are
found to be more hydrophilic, and the sewability value is found to
be higher. This is in accordance with the organoleptic property of
the 0% fatliquor and 10% fatliquor offering with melamine syntan
leather (Figure 2 and 3).

Significance of Hydrophobicity - Hydrophilicity

on Sewability Property

Hydrophobicity - hydrophilicity nature of theleatheris conventionally
tunable using performance chemicals during the post-tanning and
finishing steps.' Fatliquoring process is the significant step which
provides hydrophobic nature to the leathers.”*? However, when
fatliquor is less and dried, leathers tend to show a hydrophobicity
nature. This is primarily due to the coalescence of collagen fibers
and the removal of water molecules from the leathers. The softness
of the leather depends on the fatliquoring, which provides pliability

95
> — - _
90 q o 0= - - - — —
- —- * - - — o
- o TR 2 g
85—‘__:'::_';_' -—-q-——q.____‘
TS e o 5 —
Bt i el el -G
80 - ® —
[ =3 - —a = Lk
I SO
75 —- —a _
- _ _,
- —a
:Trlal 1 (OZ/\-: gyn::g
- Trial 5 (4% Symtan
Ll — —Trial 4 (6% Syntan)
- —Trial 5 (8% Syntan)
Ll —-— — — = Trial 8 (10% Syntan)
65 - —-- — = _
-m _
~m
60 T T T T T
2 4 6 8 10
minutes
Figure 2. Graph for Contact Angle Values of Leathers with 0% Fatliquor
100
-~
80 - «\\ [—m -Trial 1 (0% Syntan)
& \ - —& - Trial 2 (2% Syntan)
| L —& = Trial 3 (4% Syntan)
-~ % —w = Trial 4 (6% Syntan)
= \\.\ ~ —& - Trial 5 (8% Syntan)
60 “ Q - ~ —d -Trial 6 (10% Syntan)
== ~ N -
N \.\ ~ —_—
~ N ~
40 N A = ~ =
~ ® \ ~
N N\ ~ N
- h N
- R N
~ \ NN
20 \ ~
~ \ NN
N NN \
~ \\ AN
0 Ny b
T T T T T L]
5 10 15 20 25 30
seconds

Figure 3. Graph for Contact Angle Values of Leathers with 10% Fatliquor
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and eases the stitching properties. From our earlier studies, it can be
inferred that the leathers’ stiffness is higher for the leathers with less
offer of fatliquor, which shows that the stiffness property is inversely
proportional to the sewability properties.®” In the present study, the
similar synergistic effect of fatliquor on spread ability values has
been determined using a contact angle meter. It was found that the
leathers retanned without the fatliquor showed more hydrophobicity
which results in less sewability property. Sewability values imply the
importance of fatliquoring for the stitching of leathers. Moreover,
the studies also establish that the absence of fatliquor leads to higher
leather stiffness and a reduced sewability property.

Gloss Meter Evaluation

The glossiness of leather is one of the significant properties of leather
products. The glossiness of the leather surface is influenced by choice
of post-tanning chemical and finishing operations.”? The glossiness
effect on the crust leather has been studied using a gloss meter. The

gloss values of control and experimental leathers are shown in Figures
4 and 5. The gloss values at 20° for both types of leathers are found to
be similar, which is between 0.5 to 1.0. The difference in gloss values
is probably due to no significant glossiness on the leather. However,
the gloss value at 60° and 85° varied for the control and experimental
leathers. The experimental leathers showed higher glossiness compared
to control leathers which are post-tanned without the offer of fatliquor.
The presence of fatliquor has enhanced the glossiness property of the
leather. From the gloss values, it can be inferred that the high glossiness
of the crust leather is attributed to better sewability of the leather, which
is similar to the contact angle measurement observations.

Microscopic Evaluation

The optical images of the leathers are shown in Figures 6 and 7 where
it can be observed that the leathers are stiff in the case of 0% fatliquor
offered compared to 10% fatliquor offered melamine retanned
leathers.
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Figure 6. Optical images of leathers with 0% of fatliquor Figure 7. Optical images of leathers with 10% of fatliquor
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Conclusion

The chemical and physical characteristics of the leathers are an
essential standard norm for varied applications. The choice of leather
products desires the specificity of the post-tanning and finishing
processes. Stitching is an inevitable mechanical operation required
for assembling goods, garment manufacturing, and other leather
products through sewing. From our earlier studies, our research
group has attempted to cognize the relationship between the sewing
operation and post-tanning chemicals. The impact of phenolic
and melamine syntans on leather sewability has been studied. In
persistence to the recently published research article on “Physico-
Insight on Sewability Properties of Crust Leathers using Melamine
Syntan and Synthetic Fatliquor”, the current article establishes the
influence of hydrophilicity-hydrophobicity behavior of leather on
sewability. The surface behavior of the leather has been determined
using contact angle meter and gloss value measurements and
correlated with the sewing values. The 0 values obtained for the
leathers treated only with varied offers of melamine syntan have
shown less sewing performance compared to the leather treated with
10% fatliquor and varied offers of melamine syntan. The disparity
in sewing values is mainly attributed to the fatliquoring of leather.
Moreover, the leather, which has adequately lubricated fibers, limits
the coalescence of collagen fibers, easing the leather’s stitchability.
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