[ Downloaded from tkj.ssu.ac.ir on 2026-02-15 ]

Occupational Medicine Quarterly Journal I b paas cole aobibad

o G,

Vol. 9, No 4, Winter 2017 df’uﬁﬁ:«ﬁi’d‘%“a?ﬁx IFA5 cybiamo F oyl & 0590
‘ ¢
AR

Pages: 1-7 H g V-Viaxio

P oo ¥ T SLBC ) 900l 91U 43 1o WIS o 36 (w3
Pl e ToolizM (s < pdin oS (s < (ol sl 5515595 1 Juaillgyl

oS

L) ol elelss Ceadlos saiS s (Sajed Jole 0555158 5 U1 Laemme ysToles olse oyt 51 (S o sdanio
(ole il glado,e )3 gl 002uS 899 4 4z gl b adbior (S ladlr dao S8 Gl ol ke 5l (S
e e adllae ol 5 Ban alpl adlge Slidgl sl Sge Glaodle cale s (b ol Gles S 5l (S
il ge priregl] Sly3sl Galisee glaso)o 5l poriegll Glacyj5ralSsil o iz

TR0 (At S dy DLl ity (b ez 5 w5z 00l ws sl Vot pariel] SS9l Ce sy s
a0 YV slos o g atn, Oyl 4 pglan B 5,0 odnl Cawdy bglxe amy al> o 10 1000 5 bglie 095 4 g 0l
A I E Ggo iligel gl b Dgo Qi o 8 i SaajseliBl A Jlam s S Sas ol S b
poegl] oty 55:alS 5l (6l Voo Dl i3l ao )0 ¥ g ¥ Y 1) 39 doyd Jloz T i oo dlie il
bl 1y e o oo 0Vl eslez (s doyd 50 5 e Voo LuilSE o patiesll o joralSTail 4 ol s
Pz apd rFonk 3 00 Gl 0 pniesll Slacu el Sis slaas s ase o a8 cl J o ()l
A 0390 Ggw

Sl 5 955 o0 by Dgo iz s paiesll Sl (S5 wepe SRl L ol (las il g e
w3l s 5 e glajig (1l (6l (relie 43S Wilgi o0 pgeies]

R Dgo dr s ¢ pariegl] S oralS 5 gands slaesly

Ol 32 352 (Bodwo sl Sloyd siblagy Oloss 9 (S jy pole sl Cublags 2SEIS (514 ) bl gwigo 03,5 Skl -1

D3 (BIM0 gl (S g pole ol&iSls uilangs 2SSl (o 97051 OliyioS digoS guic «(§148 ) Cuiiligs gwige 2l wlils IS (S9omitils -V
Olploj

Ol 3 350 (Bexo sapid (Ploys (rblag Olodsg (S iy pole ol ¢ Sub gl ug 228251 (i1 pole 09,5 )b skl -V

Olrl 352 352 (Bodwo gl Sloyd siblagy Oloss 9 (S jy pole sl Cublags 8 2Siil3i s gl 9ol 9 ST 09,8 sbewl -F

Ol 353 350 (B93o dapid (SSub jy pole slaSLS (S 3yl puy 035> ‘Umli&,gl»ﬂ pole 095 (S 3 59U b skl -0
alijebal2011@gmail.com:Juesl « « A FEAEYA 1 Golod o )losds 1 gumme d3dkauwy 957

VVVNVA o mdy G )b VE/N/PY 8L s &b


https://tkj.ssu.ac.ir/article-1-696-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-15 ]

ol g (518,95 » Judillgl ¥

b 9wt Gl AU (pl aiies Ol dnny
5 ndye S oS jsb ar g Wl gLl (edle sl
Gygld LB ams Wiz Job )0 (Dot (ot
adF IR eolial 9j50 pole Il o g
51 lge (6 bows CatS dgun sl o 51 g YA Y
OF) el ons oolitol oo jomelSsn 5 woz alax
L oy e Yo Jlo o oliSes 5 Lee
S5l gl 1o lao iz o Thy o)y Olsre
sk o5l 5l g wiols plowl Selowsil /0,0l Ly
lapgd )3 1) lae Sda Glie 2 (J9Sge (59 9wl
Ol @l wols 13 gz 9550 ksl 106 5l ks
coys e Silaosil Glaio) ez ialsdl b 4 ol
obes 53 Bekewsilb 10l sl h slapsd o o i
Jobo o3Il 2ol L e il oo (2l Bl S 3
slapgd )3 o Od> copd Gl (JBs GRIF
Sorge addllae cpl jocdlidaldl lewsil 1065l
O009Rl b gbyglhy lapg by Dgo iz oy
o 5 Gayathri .(V0)as ovslice Klwsls
PR 3 Mo D32 wyp Ol b (o lasdlls
00> g ooyl Belewsl b oond ol (bl
ol s il plol YoV Lo o Satd oaiiS 5y
0aiiS 5 oole (gloizme iuli8l b lae Qi (o aS ol
e G5 s & wlgise ol (ol s 59
daw a5 cpl 4 azgi b ol olge L(VF)ail ouisS  slge
Sype dlge ple g Joliia lge 4y ol (rpmg oy
Solite elgt syl wls SowsST Cario o solizul
Slipdos 4 gliml o il oo Dgo Qi sl 5
IR Az 0)50 jleas can] o wilgie 5 0)ls 0328
e 68 psiagll a5 Ll 1 (VALK
odle oy o0 B 4 Sl (g (oot anb
25 9 S SUl gl 940 )3 o3litul (gl g5 990
Saa b ool egh (VDAL sz wibe gands

Sl porinodd] sl eslSeil 10 B9 Ll o)

doddo
845 35d o0 A eliio See glel o g
dodo Ll oMl 4 g oS o o] LS o188
2 s an, wle by Sl ol Be (95
aladl> aSls ols s el b aS ol g jossl
A5 el ol s (g Sy, s Sl
wl) @k azy (S bame spue gl lao g e
o J5S lp hel (g5 99 (Ml 00,5 Qi 09>
5 B Gy gl HeemVonl lagleisle jo lao
u..)L> (f)w‘ Lasd s.i; L ol J..Js.: 6‘&..0 u.).>
©olge 31 LS jb 4 imlio o colatul 550 See
il GlaS 5 5 gome SUI pgd waind iy Al
o Lddre oo asle egtas SUI (Flall o
oolazwl S ud} 9 ‘51)‘)}' d)Lc 6‘;4 Ysm ‘w
Sl s Sl 08 Sl @YL 5 wle a5
09 laazwl Ll BLII 31 5 st yae lus! ceodles
Mo el g oo uiiad a, slo giel] Ges o
Sy GPjgw Lecl Wlg oo (rizmed WNigh oo (ol
SUI 5 as SwsST sla il a5 Lul 51 (V)aigd
S ylas QL.J‘ @A)Lu 6‘)‘3 Sloads anslw (S Fean
SeosS | Glably s, » potegh 5 Slikos
.)‘9.0 ‘wa)y.cl.f}u (A)w‘ o r:l?u‘ ‘Su)?.vowj.u
iy sliie o] 5l G JBlas a5 aties 5 jemelS
S @ cos 2 BB Ghlie sl SUL sl
Slge Dgo L3> clll aS > (A)ls S Fan
Sl (Vod)ael oads 0ol s sliae b pdhasass
LS Sld Ko b g wie oSiosr wiile (s0lge ¢ Jle
SUI OV VDoib comsd  (StwsST  olgs lyls
J 50 6oyl 5l gl o pdyasacd mlie (anb


https://tkj.ssu.ac.ir/article-1-696-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-15 ]

ERy

pouoddl (Soa joolS il 10 o LA Cu b (o)

ez 5 pgd B w005 Siw ey B
S90S Cojesls o jiw slp Ger D g S
b B 4 5l il e oolizul YU &l 5l anlllas
Sis ey & gl 5l og Vb )l Cuglis
ey ol 5l do s ojls oYL Sl Ceaglin
S 5ol (Kiw oz B g (sl oolil
Koo S oy B sl 4 o030 (Sdly )b
ol 0 aoad aisle alsie B G5 ey 5w,
J3 b aslds  Kiw 4y ol g, 9 aslds Gb
B g b il aizs aiBo B Gl 539, 5,8 e
w5 @l ol 3l s

iz (Jig b Comd Obm

5 sz ool copminagll Sldgl 5l sl adlls 4o
Cojgelisl g9 T oslo sl liwl Jby (b o
CendS a5 S5 oSS e LI gy S ol
8o b Jlumms sl b parmie Sl 4 (358 12
Sedly BB Sy (59)3 G 9 WD (b )9+ /0
e Al e cnl o0 S bolie g% 5w,
B o ools §y9 Cowd b aiBo V0 Soe a4 ool Cawy
5 ez 039 ) Joaz 3,5 bl o L DL 12
Oees g S aiged cSle Glp ez ooly
W lr e edlpy 0y cer (Dl Sglid et

B2 oo lid | by CojerelSgils

a0 YV gleo 10 oo Sz g (55egl Vo ly34iL

el s alosil o5 il

IR OP9)

Slgo

as pobie 4 lalb oy ¢ adlhe ol o
CS3) paieegll D39l 5l psaiiegll o jpealSoil
g5 Fogli Voo g shle Sl b (Ll SGgid
03,5 o3l 05 p e yte Yoo ohg gl (izeen
6ol Sl 58 9955 5 e 097 sl ooz 0ol
CS 0l 5 S ez 35 4l o bl 5o &l
el ool )50 gz ez 0T g ol S
aldls b asie K5y 4 (bl iy (b)) G
Qo0+ Bl lge do )3 g FIV L ol pHs./Agr/cm3
sl e

Ggo i Cand §l 5 5l 3550 Slo I ans
ofrgmatin B Lgo Ciz e lp G ol o
Szt s aBlulds O oo (605 ojluil sKiws
YA Calis 5y oo A b 4l 0,31) LI ol
5 oatie i o e Slohe 59, 2 (e (s
G e boLoles g ol onup S0 (S L e
I GrSelr Glp el S p¥ s S Jate Saee
b (Seedh sl b B Gl g (59, (S
s Sz Al B g B ol ol eosllgy S,

o390l 9l Color (sl L9z 80l § L9z o (Dly39l (Shg Cumd g J S dged ) Jour

(1) 39 we 50 (p55) 05343 (339

(P5) w339

(p55) @az 031y (339 o jgmolS il

Yo
Yo
Yo
Yo
Yo

Yo poeiasl]
Yo
Yo
Yo

o s

WA ol oy lea 0 )lods (o 0590

B b s ale aolibad


https://tkj.ssu.ac.ir/article-1-696-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-15 ]

o) Ked g 515,95 1 Juaillgl FE

o yd sl g (29,5 (63959 Do Db b

w903 dil)] 5 sl (65 5ealS D50 4 i

ez 5o poiesl] CaieelSail bo iz o mls
aoy sl o g (Yo g Ve
o ,S0S5 LY S 50 poataegll CoemalS 6l S5

u.v,.«.m.u Q}MLSA A.LD)‘LA as LS)BkJLA.Q Sl 00l

CB e YD) Ll

F Ve LulS 3 50 (V0 090>) Ggo > oy
g1 pariregd] Sli3sil aoyo ¥ gsle o jenalSsil ol
Lo g Ve s Ve Glauls 8 )0 o, j5b 4
oo e ke paiegd] SL3gL as,s il
odslive a5 jshilan .l oo LWl 18 Do i
hdgl 5l asye Vgl Cujemeligl 80,5
RCRNPNEN]

dop a5 el SO @ aY )b S 5l S
ode (nyeS Fpm Ber A )0 ey ealS il

Q}c a_:.\> )‘..\.B.c Lgb‘o Yooo

o o joralS $ib anes

Y oy o) aY S Sz Bl s
O GRS ple b ad 4 psateedd] hgd 5l 29,
B Sl sy 4 el 5 sl Gl (St 0]
Voo o3l ad (5303 a5 jslailen e 955 g5
5 Lol MlS «0nj58 <oz 0dln 5 syl
el YF Soe a5 LB e 0l ol (1,8 IG5l
3 am ol eols 18 o Kl ax 0 VY [gileSSl g0
95 s 5 @B Ol 51 B amilisSil oy <3S
9y 3 Ol Jes Sl S5 4 Y w08 il o
Slwond 5 wlgj (G w5 plxil 55 o jsalS ol
Blo 5 Cuaels 3 BLLI G 0 onyp 515 L Lok
e

ol gl Sl Gse Dl oo G sl
roslo VYo Jsb lils algl cnl oy 5 eslitulisso
Voo b)) (89,500 (oS 3 asls o e AN (50
oz Sl Ve B gFaid (oS 2 asals 3550
dg) Il alllax job 4y diges po 0l ceids] ey
Pews) Sgo JuSw Jloyl b oliws g ools 13

(}':‘JQY"‘ 5\"'9&" sva‘)&bsu‘wwﬁ?

D8 -
= 0.7 -
€ 05
& -7
o
E 0.5 - —— AL{1%)
2 |
g 04 ——AL(2%)
_E 0.3 - AL(3%)
'E 0.2 - ——— AL [4%5)
2 01 - —— Control

0

0 500 1000 1500 2000 2500

Frequency (Hz)

Jr=S @i b pgiagll Cajouels 5l (S35 900 ez go iz pd alie ) S5


https://tkj.ssu.ac.ir/article-1-696-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-15 ]

B o

pouoddl (Soa joolS il 10 o LA Cu b (o)

a5 o oo Slaws slo a5 0 e B0 sl
STVl Slgen b adly b adlas ol mbs
o3 G e amliy (Ghg weys e b Cajenligls
5o &Sl el s ol el cwle Qi g8
Wil Al cewlin iyl 5 K0 eSS

S5l 092
Oy mpp Soo b ol aslllae o o)) Sen 5 (s0¥s8
Sty 5o el Cajsrlisl bng o (Sasals
Oty &S a8l Cawd azeS ol 4 (Sl csle
Vb slopls 8 50 oud g Sl )3 (Sge 24
30 g Sl ails vald diges b (g loline YS! 4 009
Alp Ly sald diges )3 Sgo S8l (b sla il 53
G mls wge a5 cwl ooy Dl3gl ol sladiges

(YY)l Gabios ol 50 odel Cawd

oy il A sw; Gl e 4zt pl 4 b o
Cdz oy Az d BB U pateadll 0,35 s
cole Glp Ol cwols ol 5Ly sl oge

Dged oolaiul s )0 by jemlS gl

References

- : Y
Lo i g0 ol lis Gaios cpl 5l Jolb mls
Soedr & yxie 9 4l il 0,39 (S5 e ys
G, e canlin cde 00 S Jgo 0> ol
L Goo glyel 0)95 5 5 Sldgl 2925 Jbls 4 Yoo
Aoyl Gl el a0 s S 56l
BM&bbonbg—u?ooym
S be jo wyel lade uolidl boassls aloul e yeil
Lo ulo b aswl aidly, ialS Sgo 0l g o daaiss
(Y )all 0,340 go5 Jdo a4 Yleixl g o)l Slgren
CojgealSgl woyd Vg ) Sy slane,d (pies
Sy iz capd @hlo im0 aslay )3 parieas]
oy T gis oy e Yoo selag o Ll (gl
ols plaizl sg5 @ | Sawo Ll Cu o i
wsle glo Bl )0 Dgo wdx cupd ey Olse b
as ols QLW C"l:"’ Qols lnL?u‘ |) Ss ol )\ 0l
2 Fe Ve deliy )0 Do oda cuypd (n e

3O Dge Wiz cupd (pieS g Y az glaiss

1.Chen D, Li J, Ren J. Study on sound absorption property of ramie fiber reinforced poly (I-lactic
acid) composites: Morphology and properties. Composites Part A: Applied Science and
Manufacturing. 2010;41(8):1012-8.

2.Singh N, Davar S. Noise pollution-sources, effects and control. J Hum Ecol. 2004;16(3):181-7.

3.Wang YH, Zhang CC, Ren LQ, Ichchou M, Galland MA, Bareille O. Acoustic Performance
Analysis of Bionic Coupling Multi-layer Structure. Applied Mechanics and Materials.
2014;461:22-30.

4.Cox TJ, D'antonio P. Acoustic absorbers and diffusers: theory, design and application. USA and
Canada: CRC Press; 2009.

5.Collet F, Achchaq F, Djellab K, Marmoret L, Beji H. Water vapor properties of two hemp wools
manufactured with different treatments. Construction and Building Materials. 2011;25(2):1079-85.

6.Yang TL, Chiang D-M, Chen R. Development of a novel porous laminated composite material for
highsound absorption. Journal of Vibration and Control. 2001;7(5):675-98.

WS (ybou) ooyl o5l et 0599 S b paass cale aclilad


https://tkj.ssu.ac.ir/article-1-696-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-15 ]

ol Ked g 515,95 5 Juaillgl $5

7.Directive C. Council Directive 67/548/EEC of 27 June 1967 on the approximation of laws,
regulations and administrative provisions relating to the classification, packaging and labelling
of dangerous substances. Official Journal of the European Communities. 1967;196(16.8):1.

8.Ismail L, Ghazali MI, Mahzan S, Zaidi AMA. Sound absorption of Arenga Pinnata natural fiber.
World Academy of Science, Engineering and Technology. 2010;67:804-6.

9.Shankar RS, Srinivasan S, Shankar S, Rajasekar R, Kumar RN, Kumar PS. based bio composites.

10.Glé P, Gourdon E, Arnaud L. Acoustical properties of materials made of vegetable particles with
several scales of porosity. Applied Acoustics. 2011;72(5):249-259.

11.Li X, Pizzi A, Cangemi M, Fierro V, Celzard A. Flexible natural tannin-based and protein-based
biosourced foams. Industrial Crops and Products. 2012;37(1):389-93.

12.Ahmad I. Opportunity for DNA detection using nanoparticle-decorated graphene oxide .Journal
of Nanomaterials & Molecular Nanotechnology. 2012.

13.Drelich J. Nanoparticles in a liquid: new state of liquid. J Nanomater Mol Nanotechnol.
2013;2(1).

14.1gor A. Continuum Solid Mechanics at Nano-Scale: How Small Can It Go? Journal of
Nanomaterials & Molecular Nanotechnology. 2012.

15.Liu T, MAO L, LIU F, JIANG W, He Z, FANG P. Preparation, Structure, and Properties of
Flexible Polyurethane Foams Filled with Fumed Silica. Journal of Natural Sciences.2011; 1(6):
29-32.

16.Gayathri R, Vasanthakumari R, Padmanabhan C. Sound absorption, thermal and mechanical
behavior of polyurethane foam modified with nano silica, nano clay and crumb rubber fillers. Int
J Sci Eng Res. 2013;4:301-308.

17.Gacitua W.E. BAA, and Zhang J. Polymer Nanocomposites: Synthetic and Natural Fillers a
Review. Cienc Technol. 2005;7:59-178.

18.M.N DAaB. Cellulose Reinforced Composites: from Micro to Nanoscale, Overview, Polimeros.
CiencTechnol. 2010:1-10.

19.Yang H-S, Kim D-J, Kim H-J. Rice straw-wood particle composite for sound absorbing wooden
construction materials. Bioresource Technology. 2003;86(2):117-21.

20.Rangavar H, and, Payan MH. Investigation of the sound absorption properties of gypsum
particleboard produced with kenaf stalks and nano clay. Iranian Journal of Wood and Paper
Science Research. 2014;29(3):434-442. [Persian]

21.Doost-hoseini K, Taghiyari HR, Elyasi A. Correlation between sound absorption coefficients
with physical and mechanical properties of insulation boards made from sugar cane bagasse.
Composites Part B: Engineering. 2014;58:5-10. [Persian]

22. Foladi B, Ebrahimi L, Hesampour M. Investigating the rate of reduction of sound in a polymer

nano composite for the construction of Airplag. The 9th National Conference on Occupational

Health and Safety; 10,11 June 2015; yazd: Shahid Sadoughi University of Medical Sciences and

Health Services Yazd; 2015. p. 140.


https://tkj.ssu.ac.ir/article-1-696-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-15 ]

v parogll Gy oalS gl )3 o iz pd (i

The study of sound absorption coefficient of aluminiumnanocomposites.

Barkhordari A(PhD)", AbbasiA(MSc)?, Hekmati moghaddamSh(PhD)?, fallahzadeh H(PhD)*,
Jebali A(PhD)>*

! Professor of Department of Occupational Health Engineering, Faculty of Health,ShahidSadoughi University
of Medical Sciences, Yazd,Iran.

2. MSc student of Occupational Health Engineering, Department of Occupational Health Engineering, Member
of Student Research Committee, Faculty of Health, Shahid Sadoughi University of Medical Sciences,Yazd, Iran.

% Assistant Professor of Department of Laboratory Sciences, Faculty of Paramedical Sciences, Shahid
Sadoughi University of Medical Sciences,Yazd, Iran

* Professor of Department of Epidemiology and Biostatistics, Faculty of Health, Shahid Sadoughi University of
Medical Sciences, Yazd, Iran.

®, Assistant Professor of Medical Nanotechnology, Departmentof Laboratory Sciences, Faculty of Paramedical
Sciences, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

Received: 2015.11.18 Accepted: 2016.02.07
Abstract

Introduction: Sound is one of the most important work-related risk factors and most widespread
physical factors threatening the health of workers. Almost one of the best ways to control the sound is
sound absorber. Due to the extensive entrance nano in various fields of science one their applications
design and use sound-absorbing panels containing nanoparticles.The aim of this study to determine
the sound absorption coefficient of nanocomposites, containing aluminum nanoparticles at different
percentages.

Method: This study had an experimental — Laboratory procedure. First of aluminum particles (100
nm), wood chips and glue polyvinyl acetate weight was measured the ratio of identified and
wellmixed. In the next step, the obtainedmixtureis pouredinto the moldHeat resistant and transferred
to 37 ° C. After the preparation ofmentionednanocompositesthen sound absorption coefficient values
were determined by acoustic impedance tube at four frequencies, 250, 500, 1000 and 2000 Hz.

Results: The Comparison between the sound absorption coefficient of four weight percentage (1, 2, 3
and 4% of 100nm-aluminum nanoparticles) of aluminum indicated that the aluminum nanocomposite
had the highest sound absorption coefficient of weight percentage 4% at frequencyof 2000 HZ. While
theallweight percentagesaluminumnanocomposites was seen the lowest sound absorptioncoefficient at
frequency of 500 Hz.

Conclusion: The results showed that the increasing of the percentage of aluminum nanoparticles led to
increase of sound absorption coefficient and aluminum nanocomposite can be a good choice to reduce
environmental and industrial noise.

Keywords: Aluminum nanocomposite, Sound absorption coefficient, Frequency
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