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The research aims to study four models of holes in the forage mower

knife or the so-called lawn mower cutting blade (rectangle, square,

. . circle, ellipse) within a virtual environment (SolidWorks software

flow simulation, flow, holes. environment) by determining the size of the virtual environment and the
conditions necessary for the simulation process. Studa/(m the holes
shows which ones produce the least noise in order to make the holes in
the feed mower knife. This is because the holes contribute greatly to
reducing the noise of rotating mechanical parts. The results showed that
the rectangular hole achieved less air turbulence when the area was
equal, reaching 45 dB. In addition, if the edge of the hole was slanted
outward, the noise decreased and reached 35.27 dB. Additionally,
rounding the corners using the “Fillet” feature, which makes the corners
of the rectangle curved, reduced the noise to 32.05 dB. This simulation
was based on the law of calculating the Reynolds number for flow,
which relates to the fluid density, velocity, and dynamic viscosity,
which are constants in this case.” The equivalent diameter, which 1s
directly proportional to the Reynolds number, varies from one hole to
another. By calculation, the equivalent diameter of the rectangle is
smaller than that of the rest of the holes, and therefore, it produces less
noise.

Laada CaaY) 48 e g Lidle W) Ldiaa (S (B Lgdmad G gl (ha A ) 7 3l Ay i 5LSLaa

forage mower knife, noise
levels, acoustic power level,

Z#SIJ.J;MFMQ dﬁﬁ“i clJJﬁj\éjﬁ

L cula drols AaSuilSoal] Ligh) LS ¢ maeill g () anid 2 cala deala cLSailSeal) dunigh LIS cdae ) 5 ) YY) and !
) g e L ttl) g A AR L el s

sdaalidal) cilalgl roaldiunld)

c@dleW) (ia o ya e g8 Al o Lo sl DY) Aliae (S 3 sl (e gl A ) Al 0 ) Canll iy
3Slss (T Galll S Ly G (UALJ\ thﬁ\ ¢ _lal) ‘@),d\ ‘d:\.k.'\.\.nd\) uliall aala tké 5 yad
gl Gl sl (8l dpcal Y Al aaa 23a3 A e (SolidWorks gl y dae d) dcal il

o J8 L ) Ll it sl Al o &) 3lSLaal) alaal A D) iy ydall
& oS JSE aalus Gl Y @l g ecadle V) Al (S 8 o siil) Jaa Jal
JSE) 5 Gl G gl < jelal 385 3 ) 5all ASSal) adalll prinia Caias
ALaYh dB 45 ) Jaas dalusa) g st aie J8 Lol sa W laial s Julaiosdl)
&) Qe 55 bl gl (8 & LA e Alile ) A8la S 13 (el )
W das sl ¢"Fillet" dsala alasials U550 53 () WS «dB 35.27

058 ) Sl 038 caniinl dB 32.05 ) gl Caia dyinia Julaiudll
ASpalipall a5 315 dlie o5 lall A8, 3lahy (oA Glsadl Jalghy ) o) s
e s ) b ) ae 1oyl ol A (ASA Ll Ll sl oda &l 65 a
DBl (e pal Jlaiusall (SN il (6 ccluadlys AT ) ol (e calliag
(8 e L o8 da) (KA

*Corresponding  author:E-mail  addresses: shroukalkaddor@gmailcom, (Ahmed Boushi) dr.boshi@yahoo.de, (Ala Sayed Bakir)
Alasayedbakir@gmail.com.




Al-Jabal Academy Journal of Pure and Applied Sciences 3 (2): 01-07, 2025

o2 A adiiul iy = o)l il il A ) Al Clelia)
0.5 0 )i o Gnall o fline e # 51 Al )
Lty aaly yladlle (e Ji ki G 4pdaa ([mm)] 2 )
Gebadl g 58 e Talaie) Qi35 (0.5~2)% o )55 @) 55
L ) S 5 s A A3l) e g5 ala Y padiusin (53

.(Abom & Allam, 2012)

1053 Canly Wadae 5 il g 5 O Bans Laa i) (81

«.a‘)!'}(\ oe JJL.:J\ @;.ASL} eSa:\S\ < \),3.\5

Jal G fam s Al 53 o sials (s _al a8 (g AT dea e
u;‘j\‘): J\ cm}d\ L;Lc JLBA]\ u);:; C‘_\;m d.\h.u
1900 &) 1580 o Jdadll cllaad A4l 50l de jull
Oladll SBlae (8 gl Jan Al pall sda A &5 [rp.m]
i Alae 3 gai g las A | Ll Camy ¢(2) JSE 3 LS
Eisais ¢l 6 (s5ma DALy (AN A s i 5 g ey
i) 38 AL AN 3l Ll 5859 e 5
B G ol IS 55 5 (S0 L o 5 ol
Laas Jq...a.\ ujs.d\ <ld u)\a.d\ u\ i uasu\ c)asl\
ubdhgm‘)hads\bﬂ;..au_ﬂs;d&d\é\,g)bg)ﬂ\ il

(Tong et al., 2016) u=dlll akasll J<&

(5, 6,9) Aiial) jUall) cdlas e g ilad A 2 1 JSE
glyal e 2019 ale A o siald) Joe a8 @y (pa aaY)
Acoustic Black - isall 25 C&8I" & Al L
JRA jrie i ga g ¢(3) S 8 a8 WS "Hole
W aall ) i seall A sall LS A ju QS o Jany
Gl Jae Taal Taa Aglie Jae 43 hall ) 4 alis
@A‘LGJP‘»‘GH‘JS%‘MA_A“ du_iL_f\S\ ;L.Asl\‘;;\a}.d\
iasall Caaw gigeall ¥ Gl g6 La s co gl
Sumesh & Jothi, ) WLamdis o)l U 4 sl

(2019

213 gudl) o8l Al jn e gialy Jat o5 AT Al 2
Cada] Aldaiiedl g ddalall 5 A Al JIKEY) @il 4 gaall
sall 35 CEl G ) ¢ sialll Jla g sy ) yiaY)
ool A jlie Juzadl el ) ety Jelaianall 5 Bl (S 50

.(Deng & Zheng, 2022) sulsill (5 plall

dadiall

lelis ) e i) Gab b eI ia T padid
LS YY) a2 ediluﬂ Alanl) o2 e\.nﬁ\ dal (a9 €3 gdaa
() die adiall Claiala yy ol g gl il [ I
3¢l Jsl Gle Edwin Budding Jeas 35138 ¢y sh
wdj\«_nﬁte.'wj 1830 sl 1Y) 028 A &) j5al
Ideal Power Lawn Mower 48 & Ja (3o 4500 5S
.(Daniyan et al., 2020) 1915 =

& emtn paalé ccliaal e gl sl Bac @lilia
S dljem Loy dabaad) 5 paall ilaal) slas
Aale LY cjﬂuu)@\ﬁuaudw@nun
Dlas YY) ol aal f"’ M}A REIN ‘_A\ 43\...4‘2“.1
loalld ) shta ol S Hall Al ) S5 La Lgiad 65 ya8l)

& 55 il 7 iy cale Adaul 5 Lgxds iy o) 31 S
.(Daniyan et al., 2020) ¥ caai cilial)

([1] 85 [dB] oe 2 s jaeai ciliiadll o2a )
Spielman et ) Qb pams daiay uas s s
(al., 2017

Ol aal) (3 ylaty aga cing O sie 58 granall Cadds ()
ple J clbabiaidy) g Ol calida A axdll dia
2011 (’L‘; @S ol dS.uuA.\Su\S.\A\ uL..aLA.\;\ﬁ\ ‘_;‘9
(= (MPPs) 4adall il IS el gl W Py J;\
ua‘),_\hd.\s cJ&Mj\dS\:\QJ‘cJA u‘)...a.\‘ﬂ:\s:\sagﬁd;\
Gpall s ) 5l

JSell A guall ol 31 a1 it e Gyl o34 clee
& Al (1) JRAI A LS (Aadal) dgial) 3l sy
2SS pgd U (30 gomall (o amll Andl) S sl i
Glas Allaia) e g3 ) gualall Al pdL) Al oy ol

.(Omrani & Tawﬁq, 2011) <860 )5 30 an pandll

.,\Q N /
A Gl sl ] 22
u\‘_um\ﬁzouekcm&f\]\u}..al\w\uﬂ
\J; 4.\....:1.\.« UM\UAALM\ Mﬂ\ a_us.\l\ <l C\Jh“
LSSy @lliy ¢l ally YY) elimgn 3 oSadl
ma#\wM|gmmu|&J$ﬁ§@ﬁau}&

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 3 (2): 01-07, 2025

Tty | Gyt | G | Wiy | o | SBWAIS 1 o | V85 | SOOI | o St
@ S Grfut i, PEQCRE-©- - 2
(S[RTee[E"

Quuepssionsdonss O

[TeR]

e Lo i ) Al 891 Al gl 4 22
slSlacal

(o dos 5 y2e adal 3505 U Al clSadl) Aaa (e oSN
155881 2016 ole Gs0A s Revi b ol Ans e sl 2
Ll )53 ol Ble V) Rtnn (S b 5 gnia L
(6) JS&l) s sa Laalal 5 (5) JSEN 8 daia sl
@Jd}aﬂbmfuuu\amjujﬁ\ym\mj
Ol s hall iy & il Bale Ly Ll U ) 93 035 ¢(1)

sl 4y 48

ucEJJM\W\KLJJ\QM\)JZ:\:AJA”:\M\)J”@;
A e pcall 3 45 0y 3 de jus zl )l Ao ju e IS
(7) JS8 b dain sl ANSYS ebi s e

L yal) dad jal) (8 A g jaal) adadl) 3,4 5 S

5380 53 (6) SN 8 dnim ga e oa haill 5 5l slaf Ll

:[mm)]

M=)

aa pal) A Al 8 adall) 58 dlag) 6 2 JS&
223 o) (2 S

(el 3 gall) B 3 108
o el G oYy ) sl e s Al 0
(395 o sl e & ) aladia o3 3Ll § ) geaile ciliplai
Nsall e § s sa il gl ey il Caddil Alle
O paal) (A sluia s pia i (e S i guall A el
it e Jany Gigeall A3l alsdl e gl 13

Ladie 3 )l s () 435 puall 48Ul ) a3 (33 5k (e slia suall
Gy il Zlll (8 Q) e 4 pall Cla gl
Ghinet et al.,) <« ol olsell Gn SiaY)

(2020

@@MM‘&M\MJ& u\.m\‘)ﬂ\‘_;cf:\.h
u‘,s.ﬂ\ }cJSSCJLeJMlAu)L\J\unﬂ\@UA\
Jeall @Uai 2 gan e el Ja il oSl adadl) 300 8
J.Qu;.\]\ \ML}A‘:&JJJM uA@J\ U\A REN c;l&ﬁ\ ‘_A\.c
‘)Lu;\(uc\.&‘g uaﬂ\u&)a‘)mwd\u)ﬂ\‘\a\)d
d.\.Luu.AM ‘u;ﬂad&uﬁmw‘)d&"&u)\
w&yd\mmd;\ cu.asl.ﬁ\ckﬂ\}@‘}d\ja‘y\.ﬂ\j
oJLA.\c\e.\.\So‘).\suAu;‘la.\M‘)MaM t_ijs.\j‘&\y\

Ol S

Cad) kg A gal)

PR O BN I SV | R L [ W O PN N
gl Jiadl (s i 3 SolidWorks gl Jlial
Al A0 Al aadl) ) (8 SelSaall aranall
St Al bl Jae Anlise pdhy sgd cclld 1) diliayly A
ol 43y ylay 5l 3 5ad (ol 8lSlae o pad (10 DA (1
ac i n J5Y) iad Jaall 138 (d elld o aaY) &80 50 )
SW@U}&Q&WoSM\uJMMdFdﬂ\
& adie ) ALl Gy PN &) 4 Jad) & WS
C.ALI).I dAr; 4.\.\.1 ‘_A:; 6\...4\‘5.43\ 0l d-\.A 38l M\JJ
ANSYS

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 3 (2): 01-07, 2025

Jha 5 268 o2a ckﬂ\ﬁ‘)ﬁgc JJL.A]\CJMHML,LA\
1(9) JS3 8 fumse 58 LS 106.64 [dB] el )

| Evaluate | SOUDWORKS Add-ins | MED | SOLIDWORKS CAM | Fow Simulaton SO SRR oE 1
X DHLALE-B . EoS
10664 116076 it Wev?lﬁn:'inh‘g U - B - \ 5
9597 10ke7 K i . \ @
B o Zf?ﬂ,\ /7 V ; )
9% W&o =]
. P = S N e
t 319 3556 S i — B
Y] s rem -~ \% \ \ =
1\155 12550 v % =
104 °'r\ \
Ao Ymnwm w!hkvl ity ] "
-‘ Flow Traec m %2 "~alow Traectories ‘ ‘ N \
’ e y \
?\._ \ 5
N~ Y
TR U 5 \
s N, ) A \
~ v a -
.i. X ,4’ 4 ~ \
Nt X s N \ .
A N X AR 13 L} N

CM&E&‘SMQ& SJJM\@@H‘QQM,Q 18
SolidWorks gl Jas 4y

LAl Al we Aol dagill cu )8 Gl ey
D G sl o8ah «gsAls Revi Wioal il dxa all
ol el aY 3 sl SolidWorks gl das

a3 43y gadall Gad s A puall 45 e U yia Ll SANL sl
@@\uu}mwﬂjm)mhbﬂi‘;&cﬂ\)ss
w\&}cmc_\@\J@)ﬁ\uﬁ\mmF@uu\

Laad SolidWorks gl &l jaae

dalue g0 st Qg e @il Bk dglee o1 S
0583 O Gl e (A gl JBY) Al Jee iy kg
DU aal 13a iy Gmdl sl Jaad) i Lo 2 ) g
G ALEYL 2 UK 0.5 [m] Jska alagY) 45006 day)
O3 de yu i (A 5l O) ) 93 4o juw 2paad a1 4dla celly
I\_a.,sﬂ\ &8 5,30 3300 s Al Cadle ) Aiae (Su
S ¢ 5ol 4 4.:;)“ aad f"" e oe e 1da (Carr 20]6)
mmg@;m)ugw ‘Mu\(_g).m64.\j‘9\4.\£u‘5
.(The Weather Channel, 2023) «l~

Lo & siadl 3alall & 53 poat o5 ald cellh ) ddlall
1023 Carbon Steel Sheet SS (s «=dll GSu
aaie daliue dua 53 o3 40l o]yl St 42 o) g i 48 sl
J\a.a\j\.g_\.u\.n.\ﬁeu‘)hd\ d;\ = 50.26 [mmz] 8l J<

u;\ \A.\M JM \.@.\\

il

23 J gha) Lgudi Al y38Y) Al 3 Andaill Alee o) als
[r.p.m] <&l )93 4 s <0.5 [m] Aeal Y] daull
il St 42 alall g 535 <6 [m/s] ¢)sed) de yms <3300
;@'&ts @L’ul\

[dB] 45 &) dea s lamin Jikaiisal) il .

M\Jﬂ\ ‘_g DJJSJ.AJ\ LG_\\JJMJ 4.1);.\3\ u}‘).LJ m.dhj
& Anmse b 0s0Als Revi Woal il des sl

(1) dsasll
Al ) (85 gS3al) 4y ) ey g B T 1 s
Lo 44l
Aol Jdaal)
X=0.6 [m], Y=I1 [m], 3%l G 46 21l stad
7=1.2 [m] el
3000 [r.p.m] el 3 585 (o)) 3 de
6 [ms] R
At Al gl des
Laminar and Turbulent ¢ sedl (383

Steel 42 edaill 5k Lyia Aaiadl) 53LA)
Automatic, Level: 4,
Uniform Mesh, Advanced Al e 8
Channel Mesh

G yhiag Sl g s

o&éﬂ\eﬂ‘_guﬁu\w\dm‘y‘fd\%ﬂ\u&

ANSY

il

Al 5 R () gd oo Al AdsY de ) 7 08
A Ol 2 o

b Jae A aia Lo Ll ) Alflaal) 4yl il Ll
116.076 <ilSé cchladaall ‘—U)-L'J‘ u»éi-’ SolidWorks

§\‘ %
w L
% )
@
=
B 7
X
\‘ \
X N\
N
- X
,_L AN Q
»
\"N
b N N s - s -

Jes Ay s Lgal) Juagill a3 A eyl 8 1085
SolidWorks gl _z

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 3 (2): 01-07, 2025

.ll !lh‘l i“"

o (o T Sy Ly i 5 A s (S (5
daliag é\l\ Calae | 283 AlLal) dalal) Lol cdasstoe 181 ?A\;_a

(I A
LS da 504 4l ds\ﬂl,gaﬁuﬁue\m\ %

1) Jha s Laaa il «(9) Jsa
APL =46.93 [dB]

T

Ao 4 ey (1A gad Alile Ablay Jobiies |9 1S
A0 4 A g JAY e Al dils alasiiul +
Y daas Lo e ¢(10) JSal) b LS
APL =35.27 [dB]

A3 4 ey JaNAl) sad Alile dBlay Jikaia .10 108G
Z OB sa Al dilay Julaivsall adaiall g3 ) (O i
ali e Aaiiee Al Jeaiaa) e Ji g sy
LS cyinia il sall Jua ol abainnd) U5 5 535 0 5 A

18l L Jhel ((11) ISl 4

APL = 32.05 [dB]

L s3U Fillet g Jubaionall G313 ;S

s Al dilay Jubaiaall g JiaY) il () L) (S
i s Jany U5 U Fillet o g

L8

B o s Gl Jalsh ) a8 e ply Sl il &
ol Caay Waie s da 3l 5 8 ) Adaall (5 8 4
(2009 ¢2eall) sl of adia (IS 1) Lo

Acoustic Poypr Level [d6]

ade 3 jalall @l@.&l\ G ghasa 9 Jukaiall (9 8

MBO | SOLIDWORKS CAM | SOLIOWORKS Inspe .

L ¥}

o s
B ,;;”4
w4
:;’/;;‘ §
f“*;".ﬁrlr'f’f;

AJGSJL«AS‘GM“' "GQQQM" J@JA‘!\,I(];JS&
.92 [dB] ‘_A‘ d-"'} Loacs Ol "BJS\J;\ %

MBD | SOLIDWORKS CAM | SOLIDWORK! e sawssioce wese ooy ¥ ¥ -
- - - LA

oo+ ¥

N 1
9245 & o
8320 SN a
7396 % o 3
i\ i )
a1 N
l 5547 N\ ; S
w2 [ & 0 ; »
36.98
E @nn e
18.49 7 N
a2 ~
0 ? ¥

Acoustic Power, 1 [08] A .
L 5 poball gl el gina s B d0a 11 1084
&) Jeas b aal i ¢ ailil) il L +

125 [dB]

aa®® 1/‘; v
: (] NGy
1 Acoustic Power Leve (081 a7, f// \ i\§?‘{g}', )\ v |

-

298 gl (a0 ey 45

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 3 (2): 01-07, 2025

Cad) mill (adda 2 g

[dB] &l Cl gica i) g i
45 Jalaliaal)
56 &l
92 3_d0all
125 i) adadl
47 Jalll sad Alile ddlay Jolalusa
35.27 T AN sad Alila Adlay Jikiicua
32 Fillet g Joltios il

clalisiay)

s (gl Cadas o Jead ol G B Laa i
(38 28 (amanall Caald il 8 A slude 81l S Gl
Shill oY 45 [dB] 8 s Sl bl il
92 5l (e JSI L ASA Hlaill (e jral Jalaiasall ¢ dISA)
die 125 [dB] gl okl 56 [dB] @<l [dB]
g Alile ddlay Jolaieal) @l G s dAalia) (5l
Sl s o8 Ll g Ul jlaal i 38 6l 53 sy gl
32,05 [dB] &) dea s ST Liinia

el )
[1] Daniyan I; Balogun, V; Adeodu, A;
Oladapo, B; Peter, J; Mpohu, K. 2020 -
Development and Performance Evaluation
of a Robot for Lawn Mowing. ELSEVIER /
Science Direct. Link:
https://www.sciencedirect.com/science/article/
pii/S2351978920316462.

[2] Spielman, R., Dumper, K., Jenkins, W.,
Lacombe, A., Lovett, M. & Perlmutter, M.
2017 - Psychology. OpenStax College, Rice
University. Download for free at
https://openstax.org/details/books/psychology.

[3] Omrani, A & Tawfiq, I. 2011 - Vibro-
acoustic analysis of micro-perforated
sandwich structure used in space craft
industry. Research Gate. Retrieved from
https://www.researchgate.net/publication/2222
37412 vibro-acoustic_analysis_of micro-

A1 Al hand

S

S

Jkg/m3] = 385 i) A op
.[l’l’l/S] - )33%‘5 ‘éLA]\ :\.G)_u Y

il (i s el sl paddl i) s D
[m] = A 5 e g8ill Al ‘_g A

) (i IS S il i 5l
3)3\&]\ FAEN @3 (@),d\ «uatlil) thﬁ\ sBJS\ﬂ\ ‘d:\.LL.MS\)
D=8 EJE\J]\)H;L.MBJS\JHZ_Q\SA\)H\QJS&
sJadaiiaall Alls ‘_gJ [mm]

2a.b

D=a+b=6.6[mm]

el
D = av2 = 7.089 [mm]
il oLadl

_ 4(2B*)(64 — 16e?)
" (3B)(64 + 3e2)

S|
+ | |
Y

D = 14.81 [mm]

e ral Jltusall ¢ SIS Ll G Y e 5l 3l
6 bt T i) aa sl 5 il adaill o 5 yalall ASA) il
Sebienal) i) 8 50055 5085 G e L 13a 5 (Aalsall
Ging sed Ml s sl a0 e (e JB dad 3iny JSAN
S Jabaiesal) I L) g5 538 e 5 JBT s ol el
lae 138 il paia 4ia sy J81 Julatiowall Cail] 8IS adl
Cla go alabial ) o Jalall s AL A8 G e
g Akl A ety el ) Ldgdn die L ol gel)
iy slsedl Clase el LSl Ve s 7oAl
learen i) pm o SV Jsaally ala sl Lealadaal

el sl 5 Al

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 3 (2): 01-07, 2025

Noise of a Rotary Lawn Mower Blade.
Purdue University. Link:
https://docs.lib.purdue.edu/herrick.

[10] The Weather Channel. (2023, June 23).
Aleppo Weather - AccuWeather Forecast
for Aleppo Syria. Retrieved from
https://weather.com/weather/today/1/36.20,37.1

perforated sandwich_structure used in_space
_craft_industry.

[4] Abom, M & Allam, S. 2012 - On the use of
micro-perforates for machinery and vehicle
noise control. Research Gate. Retrieved from:
https://www.researchgate.net/publication/2308
58399 On_the use of micro-

3?par=google.

Gl giie &l Jad) daaliza - 2009 cdl) 2o cdaali [11]
0 A 1t SSal gl A0S s Anals
Aaall Gile guaall g
[12] Revi, V; Antony, A; Varghese, K. A;
Rahul, P. R; Jaison, K. A. (2016). Design and
Analysis of Cutting Blade for Rotary Lawn
Mowers. IJERT Site. Link:
http://www.ijert.org.

perforates_for machinery _and vehicle noise
control.

[5] Tong, X; Lin, J; Zhang, G. 2016 -
Influence of web plate holes on the radiation
noise characteristics of wheels of the high
speed train. Research Gate. Retrieved from:
https://www.researchgate.net/publication/3107
53962 Influence of web plate holes on_the
radiation_noise_characteristics_of wheels_of t
he high speed_train.

[6] Sumesh, C & Jothi, T. 2019 -
Aerodynamic noise characteristics of a thin
airfoil with line distribution of holes
adjacent to the trailing edge. Research Gate.
Retrieved from:
https://www.researchgate.net/publication/3348
37707_Aerodynamic_noise_characteristics_of
a_thin_airfoil with line distribution_of holes
_adjacent to_the trailing_edge.

[7] Deng, J & Zheng, L. 2022 - Noise
reduction via three types of acoustic back
holes. Research Gate. Retrieved from:
https://www.researchgate.net/publication/3537
02695 Noise reduction_via_three types of a
coustic_back holes.

[8] Ghinet; Bouche, P; Padios, Th; Pires, L.
2020 - Experimental validation of acoustic
metamaterials noise attenuation
performance for aircraft cabin applications.
Research Gate. Retrieved from:
https://www.researchgate.net/publication/3438
89158 Experimental validation of acoustic
metamaterials noise_attenuation_performance
_for_aircraft cabin_applications.

[9] Carr, D. 2016 - Revisiting Applegate and
Croker ’s 1976 NCEJ paper: Reducing the

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



