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The target of the lab.

Textile fiber is the basic element of textile products

whose properties are reflected in the properties of the
finished product.

This part gives some of the most important methods in
optical microscopy for the identification of fibres,
briefly discussing the underlying optical phenomena on
which they are based and indicating areas where each
might be advantageously applied. In addition, it
considers some of the practical issues involved in
preparing fibre specimens for microscopy, and
straightforward procedures that can greatly simplify the
process of making an unambiguous identification.
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METHODS OF FIBER IDENTIFICATION

Optical microscopy for textile fibre identification,
The use of spectroscopy for FP textile fibre identification,

Micro spectrophotometry for textile fiber color measurement,
Alternative and specialized textile fibre identification tests,
Analysis of dyes using chromatography,

DNA analysis in the identification of animal fibres in textiles,
Identifying plant fibers in textiles: the case of cotton,

The forensic identification of textile fibers,

Identifying and analyzing of textile damage in the textile industry,and

The role of fibre identification in textile conservation.
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Textile Fiber Selection

!
Yarn (Spinning)

l

Weaving or knitting

!
Processing (Dyeing & Printing(

!
Finishing
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Flow Chart of Textile
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Name:
Per

Date

EXPERIMENTAL DESIGN

Directions: Define the following terms in your own
words .

1 .Manipulated/Independent Variable :

2 .Responding/ Dependent Variable :

3 .Control Group :

13



4 .Treatment/ Experimental Groups :

5 .Controlled Variables

6 .Trials :

7 .Variables :

Directions: Read the following experiments and fill in
the blanks that follow .

1 .A study was created to test the effects of jazz on
people’s sleep patterns. The hypothesis of the
experiment was that if people listened to jazz music as
they fall asleep, then they would sleep for longer
periods of time. For the experiment, 2 groups of people
were created. One group was placed in a quiet room
where they went to sleep and they were timed on how

14



long they slept. The other group was placed in a room
where jazz music played softly as they began to sleep
and played throughout the night. As each group awoke,
their sleep times were monitored.

Responding/Dependent Variable:
Control Group :

Manipulated/Independent Variable :

Treatment/ Experimental Group :

2 A study was created to test the effects of fear in
children. The hypothesis of the experimenters was that
if babies were exposed to fuzzy bunnies and at the
same time a loud cymbal was struck close behind them,
then that child would be afraid of all fuzzy things.
Another group of children would be exposed to bunnies
without any loud noises. The study was carried out as
planned and as a result, hundreds of young children
developed fear of all cute furry bunny rabbits.

15



Responding/Dependent Variable:
Control Group :

Manipulated/Independent Variable :

Treatment/ Experimental Group :

4 .At a daycare, the staff has had problems with the
children behaving badly every day. They begin to test to
see how the children react if the staff gives them large
amounts of candy when they are good and no candy
when they are bad. The staff hopes that the incentive
for the children will improve their behavior .

Responding/Dependent Variable

Manipulated/Independent Variable :

Treatment/ Experimental Group :

Situations: Read the situation below and design an
experiment.

16



A. Suzie Q wants to know the effect of different colors
of light on the growth of plants. She believes that
plants can survive best in white light. She buys 5 ferns
of the same species, which are all approximately the
same age and height. She places one in white light, one
in blue light, one in green light, one in red light and one
in the closet. All of the ferns are planted in Miracle-
Grow and given 20 mL of water once a day for 2 weeks.
After the two weeks, Suzie observes the plants and
makes measurements.

Hypothesis: If plant growth is affected by color of light,
then white light will produce the most plant growth.

.1 Manipulated/Independent Variable :

.2 Responding/Dependent Variable :

.3 Control Group

.4 Treatment/ Experimental Group :

.5 What could be the controlled variables?

17



.6  What types of measurements can Suzie make on
the plants to determine how they did in different types
of light ?

B. You have been hired as a consultant by your city
council to study the effects of a new initiative to
promote plastics recycling in your community. Your task
is to design a two group study in which you investigate
whether the program is effective .

1. Manipulated/Independent Variable :

2. Responding/Dependent Variable :

3. Control Group

4. Treatment/ Experimental Group :

5. What could be the controlled variables?

You believe that you have developed a new method for
teaching children how to increase their ability to make
free throws in basketball. You decide to develop a two-

18



group study to examine the effectiveness of your new
method.

1. Manipulated/Independent Variable :

2. Responding/Dependent Variable :

3. Control Group

4. Treatment/ Experimental Group :

5. What could be the controlled variables-~

MICROSCOPIC EXAMINATION

MICROSTRUCTURE ANALYSIS TO EVALUATE
TEXTILE FIBERS

During Microstructure Analysis of fibers, yarns, fabrics,
and seams, a Microscopic Examination is conducted to
study the macro & microstructural features of the
textile elements under magnification. The properties of
a material determine how well it will perform under a

19



given application, and these properties are dependent
on the structure of the fiber.

ANALYSES PERFORMED AT MICROSCOPICAL LAB:

. Textile elements (Fiber/Yarns/and
Fabrics), Identification in textile industry,

. Textile elements degradation & Deterioration,

. Cotton fiber properties:
. Fineness,

. Length,

. Maturity,

. No. of convolutions,

. Friction properties,

. % of damage,

20



. Quality number,
. Grading, and
. Predicting fiber strength.

Wool Properties:
. diameters,
. length,
. grading,
. yield percent,
. Friction properties.

. Man-made fiber properties:

. Diameter,

. Length,

. fineness,

. friction properties,

Recycled fiber properties:
Length,

Fineness,

% O0f damage.

. Sewing element sizes:
Sewmg thread (Tdk),
Fabric size,

Stich size,

21



Needle size,
Button size,
Zipper size,
Sewing defects.

Examinations are completed according to detailed
procedures and applicable industry standards to ensure
reliability. A detailed, certified microstructure analysis
lab report is provided when testing is complete.

TEST METHODS/STANDARDS

ASTM E2228-19

Standard Guide for Microscopically

Examination of Textile Fibers
1. Scope

1.1 This standard describes guidelines for
microscopically examinations employed in forensic
fiber characterization, identification, and comparison.
A microscopically fiber examination can include a
variety of light microscopes, such as stereomicroscope,
polarized light, comparison, fluorescence, and
interference. In certain instances, the scanning

22



electron microscope can yield additional information.
The particular test(s) or techniques employed by each
examiner or laboratory will depend upon available
equipment, examiner training, and the nature and
extent of the fiber evidence.

1.2 The values stated in Sl units are to be regarded as
standard. No other units of measurement are included
in this standard.

1.3 This standard cannot replace knowledge, skills, or
abilities acquired through education, training, and
experience and is to be used in conjunction with
professional judgment by individuals with such
discipline-specific knowledge, skills, and abilities.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish
appropriate safety, health, and environmental
practices and determine the applicability of regulatory
limitations prior to use.

1.5 This international standard was developed in
accordance with internationally recognized principles
on standardization established in the Decision on
Principles for the Development of International

23



Standards, Guides and Recommendations issued by
the World Trade Organization Technical Barriers to
Trade (TBT) Committee.

Precise sample preparation is critical to the accuracy of
any materials testing. LTI has a complete metallurgical
sample preparation lab to properly prepare all
specimens required for analysis.

Let us know about your requirements for metal
microstructure analysis and microscopic examination.
Our team will get you a fast quote.

EFFECTS OF INDUSTRIAL PROCESSES AND TREATMENTS

Textile processes (spinning-weaving preparation-
weaving-finishing and treatments such as coating/anti-
bacteria / despoiling/and finishing treatments, to
textile elements to prepare them for particular
applications or to improve their characteristics and
properties. There may be residual effects of these
processes and treatments, such as inclusions or
contaminants, that can be explained by microscopic
analysis.

THE MICROSCOPIC EXAMINATION PROCESS

24


http://www.labtesting.com/services/materials-testing/metallurgical-testing/sample-preparation/
https://labtesting.com/quick-service-form/

A carefully prepared specimen and magnification are
needed for microscopic examination. Proper
preparation of the specimen and the material’s surface
requires that a rigid step-by-step process be followed.
The first step is carefully selecting a small sample of the
fibers to undergo microstructure analysis with
consideration given to location and orientation.
Detailed viewing of samples is done with a metallurgical
microscope that has a system of lenses (objectives and
eyepiece) so that different magnifications can be
achieved, for example 50X up to 1000X. Scanning
Electron Microscopes (SEMs) are capable of much
higher magnifications and are utilized for highly
detailed microstrupturql study.

N
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Textile fibers to be examined microscopically are mounted on
slides in a mounting medium under a cover slip. The fibers are
then examined microscopically with a combination of various
illumination sources, filters, and instrumentation attached to
a microscope to determine the fiber type and record any
microscopic characteristics.

Microscopy of Textile Fibers

1.0 Scope

This section describes guidelines for microscopically
examinations employed in forensic fiber characterization,
identification, and comparison. Several types of light
microscopes are used for these purposes including stereo-
binocular, polarized light, comparison, fluorescence and
interference. The nature and extent of the fiber evidence will
dictate which tests or techniques are selected and performed.

2.0 Terminology Analyzer

The polarizing filter used above the specimen in a polarized
light microscope. Anisotropic having different refractive
indices for different vibration directions of plane polarized
light. Anisotropic materials include fibers and crystals which
have two or three principal refractive indices. Nominally
isotropic materials which are mechanically or thermally
strained may also exhibit anisotropy.

26
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Random Sampling

Selected/ Simple Random \ Adaptive

Targeted % ! i
Sampling | Samepling J \» Sampling

Non-Random Sampling

Systematic
Sampling
o J

' Stratified |
— Random I Cluster Sampling
\ Sampling \

Haphazard
Sampling

Pratiicted \ Two-Stage

Random ! 2
5 | Sampling
i Sampling L) \

Unequal |

Probability - Double Sampling
Sampling . . )

Spatially- L
balanced
\ Samplipg /‘

-

®'There are four major stages in this
scheme of identification, as
outlined below:

®Visual examination

" Burning test

® Chemical test

" Microscopic test

29



TESTS FOR IDENTIFICATION

. )

% Handle/Feel Test

*% Visual Examination
* Burning test

# Twist on Drying

+ Floatation Test

% Microscopic analysis

#+ Chemical Analysis

» Handle/Feel Test

» Visual Examination
» Burning test

» Twist on Drying

» Floatation Test

» Microscopic analysis
» Chemical Analysis

30



Visual examination

The material to be identified is
examined, by:

® Luster (metallic or soft)

® Smoothness or hairiness

® Harsh or soft handle

® Color and texture

B Relative strength

31



Figure 1. Walton-Beckett Gratioule with some explanatory fibers.

32



Fig. 10 Phormium Fig. 11 Wool Fig 12 Mohair
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Nylon, Type 1775 - —— 40 micron

Olefin, Nouvelle —————— 40 micron
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Blue Acetate —— 50 micron
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40 micron
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vion, Type 1775 40 micron

Ol LY b jaae 4aMaS & Sl 48 4pia je adalia

Olefin, Nouvelle 40 micron




_Euﬂ‘ LG8l e

G}‘)Q‘ } c_c’m‘ o . A\_ﬁ . ‘ B . “ -
(e (0 3 9]l 4803 \wwebu}u\FM\‘;Mdequ\ogﬂm
Cilgaa il

- ) oy ) 48 alind Leaalbiay o pladll S a5 Gamy

41



