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Annotation. This study examines the phonetic classification of consonants based on
the type of obstruction created during articulation and the degree of noise produced in
the speech process. The research explores the fundamental principles underlying
consonant categorization in phonetics, analyzing how different articulatory
mechanisms create distinct sound patterns and acoustic characteristics. Through
systematic examination of obstruent and sonorant categories, this paper investigates
the relationship between articulatory processes and acoustic output in consonant
production.

AHHOTANMA. B OanHOM ucciedosanuu paccmampuéaemcss QoHemuecKas
maccuqbukauwz CO2ZJNACHbIX HA OCHO6E muna npensamcnieus, €030a60emM020 npu
apmuKkyIayul, U cmenenu wyma, npouzsooumo2o 8 npoyecce peuu. HMcciedogamue
uszydaem gbdeameHmaﬂbele npuHyunsl, Jescawue 6 OCHOoee Kamezcopusayuu
CO2JIACHbIX 6 quHemuKe, aHaausupys, KaxKk pasiudnsvie apmuKyiAYUORHblE MEXAHU3MDbI
CO30a10m OMAUYUMEIbHbLE 36YKO6ble nammepHsvl U AKycmudecKkue xapaKkmepucmuku.
Ilocpeocmeom cucmemamuueckoeo paccmMompenusi Kamezopuii 00CmpyeHmos u
COHOPAHMO8 6 pabome UCCIedVemcs B63auUMOCB8IA3b MeNCOY aAPMUKYIAYUOHHBIMU
npoyeccamu u aKycmudeckKkum 8bIXOO0OM npu np0u36000mee CO2JIACHbIX.

Keywords: Consonant classification, articulatory phonetics, obstruction types, noise
degree, obstruents, sonorants, phonetic analysis, acoustic properties, speech sounds,
articulatory mechanisms.

KarwueBble ciaoBa: Kiraccuguxayus coenacuvlx, apmukyIayuoHHdas Gonemuxa,
Munsvl Npensamcmeull, CmeneHb wymda, 00CMpyeHmbvl, COHOPHblE, (DOHEMUYECKUL
anaaus, aKycmuueckue CGOﬁCMBd, 36YKU pedu, apmuKyJIAYUUOHHbIE MEXAHUIMDBL.

The classification of consonants represents one of the fundamental areas of phonetic
inquiry, providing essential frameworks for understanding how speech sounds are
produced, perceived, and organized across human languages. Among the various
approaches to consonant categorization, the classification based on the type of
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obstruction and degree of noise offers particularly valuable insights into the
articulatory and acoustic properties that distinguish different consonant classes.
Understanding consonant classification through obstruction types and noise degrees
illuminates the relationship between articulatory gestures and acoustic output in speech
production. This approach recognizes that consonants are characterized not merely by
their place and manner of articulation, but also by the specific ways in which airflow
is modified during production and the resulting acoustic consequences of these
modifications [1;32].

The significance of this classification system extends beyond theoretical phonetic
description to encompass practical applications in speech pathology, language
teaching, acoustic analysis, and cross-linguistic research. By understanding how
different types of obstruction create varying degrees of noise in the speech signal,
researchers and practitioners can better analyze speech disorders, design pronunciation
instruction, develop acoustic recognition systems, and compare sound systems across
languages.

Contemporary phonetic research has refined traditional approaches to consonant
classification by incorporating detailed acoustic analysis, articulatory measurement
techniques, and cross-linguistic data that reveal both universal tendencies and
language-specific variations in consonant systems. These developments have enhanced
understanding of how obstruction types and noise characteristics interact with other
phonetic dimensions to create the full range of consonantal distinctions found in human
languages. This study aims to provide a comprehensive analysis of consonant
classification based on obstruction types and noise degrees, examining the articulatory
mechanisms underlying different consonant categories and exploring their acoustic
manifestations. Through systematic investigation of obstruent and sonorant classes,
this research seeks to illuminate the phonetic principles governing consonant
organization and their implications for linguistic theory and practice [2;53].

The theoretical foundation for classifying consonants according to obstruction type and
noise degree draws from fundamental principles of articulatory and acoustic phonetics
established through decades of experimental research. The basic insight underlying this
approach is that consonants can be systematically categorized based on how
completely the vocal tract is obstructed during articulation and the resulting acoustic
characteristics of the produced sounds.

The primary distinction in this classification system separates obstruents from
sonorants, representing a fundamental divide in consonant organization that reflects
both articulatory and acoustic differences. Obstruents are characterized by significant
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obstruction of airflow through the vocal tract, creating turbulence and noise in the
acoustic signal. Sonorants, in contrast, involve relatively unobstructed airflow that
allows for more resonant sound production with minimal noise components. This
binary division reflects deeper physiological and acoustic principles governing speech
sound production. The degree of vocal tract constriction directly influences the acoustic
properties of resulting sounds, with greater constriction typically producing more noise
and less harmonic structure. Understanding these relationships provides insight into
why certain consonant classes pattern together across languages and how they
contribute to overall speech intelligibility [3;65].

The obstruction-based classification system also incorporates considerations of
voicing, duration, and spectral characteristics that interact with basic obstruction
patterns to create finer phonetic distinctions. These interactions demonstrate the
multidimensional nature of consonant classification and the need for comprehensive
analytical frameworks that can capture the full complexity of consonantal systems.
Research in acoustic phonetics has provided detailed measurements of the noise
characteristics associated with different consonant classes, revealing systematic
patterns in spectral energy distribution, duration, and amplitude that correspond to
articulatory differences. These findings have validated and refined traditional phonetic
classifications while also revealing previously unrecognized subtleties in consonant
organization.

Obstruents represent the consonant class characterized by significant obstruction of
airflow through the vocal tract, resulting in turbulent flow patterns that create noise
components in the acoustic signal. This class encompasses stops, fricatives, and
affricates, each representing different degrees and types of obstruction that produce
characteristic acoustic signatures. Stops, also known as plosives, involve complete
closure of the vocal tract followed by rapid release, creating a distinctive acoustic
pattern characterized by silence during closure, burst noise at release, and subsequent
formant transitions. The degree of noise in stop consonants varies depending on factors
such as place of articulation, voicing, and aspiration patterns. VVoiceless stops typically
exhibit more prominent burst noise than their voiced counterparts, while aspirated stops
show additional noise components during the aspiration phase.

Fricatives are produced through partial constriction of the vocal tract that creates
continuous turbulent airflow, resulting in sustained noise throughout their duration.
The acoustic characteristics of fricative noise vary significantly depending on the
location and degree of constriction, with different places of articulation producing
distinct spectral patterns. Sibilant fricatives like /s/ and /[/ exhibit high-frequency noise
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concentration, while non-sibilant fricatives show more distributed spectral energy. The
classification of fricatives according to noise characteristics reveals important phonetic
distinctions that influence their perceptual salience and linguistic patterning. High-
frequency fricatives tend to be more acoustically prominent and perceptually robust
than those with lower frequency characteristics, explaining their common occurrence
across language systems and their resistance to phonological processes that might
obscure their distinctive features.

Affricates combine characteristics of both stops and fricatives, beginning with
complete closure like stops but releasing into fricative-like turbulent flow. This dual
nature creates complex acoustic patterns that include both burst and friction noise
components. The relative prominence of these components varies across different
affricates and influences their classification and phonological behavior.

The voicing distinction within obstruent classes adds another dimension to noise
characteristics, as voiceless obstruents typically exhibit more prominent noise
components than their voiced counterparts. This difference reflects the acoustic
masking effects of voicing, where periodic vocal fold vibration can reduce the
perceptual prominence of turbulence noise.

Sonorants encompass consonants produced with relatively unobstructed airflow that
allows for resonant sound production with minimal noise components. This class
includes nasals, liquids, and glides, each characterized by specific resonance patterns
and relatively harmonic acoustic structure compared to obstruents.

The development of acoustic analysis techniques has enabled more precise
characterization of consonant classes and has revealed previously unrecognized
subtleties in their organization. Digital signal processing methods allow for detailed
examination of spectral characteristics, temporal patterns, and amplitude relationships
that provide comprehensive acoustic profiles for different consonant types. Cross-
linguistic research has demonstrated both universal tendencies and language-specific
variations in how obstruction types and noise degrees are realized across different
sound systems. While the fundamental distinction between obstruents and sonorants
appears universal, languages vary in their specific implementations of these categories
and in the phonetic details of individual consonant classes. Some languages show
enhanced noise characteristics in certain consonant classes, while others exhibit
reduced obstruction in traditionally obstruent categories. These variations provide
important insights into the flexibility of human speech production systems and the
ways in which universal phonetic tendencies interact with language-specific
articulatory habits.
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The study of consonant classification through obstruction and noise characteristics has
important implications for understanding phonological processes, sound change
patterns, and the organization of consonant systems. Consonants with similar
obstruction types and noise characteristics often pattern together in phonological rules,
suggesting that these acoustic properties influence cognitive organization of sound
systems.
Contemporary developments in consonant classification continue to refine
understanding of obstruction types and noise characteristics through improved
measurement techniques, expanded cross-linguistic databases, and enhanced
theoretical frameworks. These advances contribute to more accurate and
comprehensive models of consonant organization that can account for both universal
patterns and language-specific variations. The classification of consonants according
to obstruction type and noise degree provides a fundamental framework for
understanding the organization of consonantal sound systems. This approach
illuminates the relationship between articulatory mechanisms and acoustic output,
revealing systematic patterns that characterize different consonant classes and
distinguish them from one another.
The primary division between obstruents and sonorants reflects basic differences in
airflow obstruction and resulting acoustic characteristics, with obstruents exhibiting
significant noise components and sonorants maintaining harmonic structure. Within
these major classes, further subdivisions based on specific obstruction types and noise
characteristics create more detailed taxonomies that capture the full range of
consonantal distinctions found across human languages.
Understanding these classification principles has important implications for various
areas of linguistic research and application, from theoretical phonology to speech
technology development. The systematic relationship between articulatory gestures
and acoustic output provides insights into the fundamental nature of human speech
production and the ways in which physical constraints shape the organization of sound
systems. Future research in consonant classification will likely continue to refine these
frameworks through improved measurement techniques, expanded cross-linguistic
investigation, and enhanced theoretical models that can account for the full complexity
of consonantal organization. These developments will contribute to deeper
understanding of the phonetic foundations underlying human language and their role
in shaping linguistic structure and evolution.
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