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Investigation the effect of chemical composition of additives on physical,
mechanical and structural properties of SiC-TiB; nanocomposites reinforced by
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Keywords Abstract

SiC, This research focuses on the production of silicon carbide matrix composites and investigates the addition
TiB,, of titanium diboride and graphene quantum dots (GQD) to enhance mechanical, physical, and structural
GQD, properties. The aim of this research is to produce SiC-TiB,-GQD composites with high physical and
Mechanical and physical properties. mechanical properties such as fracture toughness and Young's modulus higher than pure silicon carbide.

The experimental design was carried out using the Taguchi method and finally 23 samples with different
chemical compositions were prepared and the final sapmples were produced in the form of tablets after
hydraulic pressing. The samples produced with different amounts of additives and also the appropriate
amount of silicon carbide matrix powder were prepared and subjected to sintering at 2150°C. By examining
microstructure, fractography, mechanical and physical properties, the optimal conditions for producing
these composites were determined. Finally, the highest fracture toughness (6.13MPa.m'?) and Young's
modulus (523MPa) were obtained for the sample containing 20 wt% TiB, and 0.3 wt% GQD.
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Table 3 Composition of prepared raw samples

GQDs (wt%)  TiBz2 (Wt%)  SiC (wt%) loaigei

0 20 80 1A
0/3 2/5 97/2 2A
0/3 5 94/7 3A
0/3 7/5 92/2 4A
0/3 10 89/7 5A
0/3 12/5 87/2 6A
0/3 15 84/7 7A
0/3 17/5 82/2 8A
0/3 20 79/7 9A
0/3 22/5 7712 10A
0/3 25 74/7 11A
0/1 20 79/9 1B
02 20 79/8 2B
0/3 20 79/7 3B
0/4 20 79/6 4B
0/5 20 79/5 5B
0/6 20 79/4 6B
0/7 20 79/3 7B
0/8 20 79/2 8B
0/9 20 79/1 9B

1 20 79 10B
1/5 20 78/5 11B
2 20 78 12B
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Investigation of the properties of glass/polyphenylene sulfide commingled hybrid
fibers and evaluation of the effect of fiber arrangement on the interlaminar shear
and tensile properties of fabricated thermoplastic composites
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In this study, the properties of glass/polyphenylene sulfide commingled hybrid fibers were first investigated, including
physical, thermal, and SEM images, and then the effect of fiber arrangement on the mechanical properties of glass-fiber
reinforced thermoplastic composites in polyphenylene sulfide was also investigated. Composite sheets were fabricated
using glass-comingel/PPS hybrid yarns through a hot pressing process in two different configurations: (1) reinforced
with continuous, unidirectional fibers and (2) reinforced with short fibers and randomly arranged. The main objective
was to directly compare the interlaminar shear strength (ILSS) and tensile properties of these two structures in order to
understand the role of fiber orientation in the final product performance. The results of mechanical tests showed strong
anisotropy in unidirectional samples; such that the tensile strength in the longitudinal direction (289 MPa) was much
higher than that in the transverse direction (5 MPa) and chopped fiber samples (61 MPa). Similarly, the ILSS value of
the unidirectional sample (18.7 MPa) was significantly higher than that of the random fiber samples (7 MPa). The main
novelty of this study is its focus on glass/PPS fibers, the use of hybrid commingled yarn to improve impregnation and
integration of the fibers and matrix, and the direct comparison of two reinforcement configurations, namely continuous
unidirectional fibers and short fibers with random distribution.

Please cite this article using:

S eolatul iy ojle 5l alis 4 gl )l (6l

Baghery Borooj, M., Mohaddes Mojtahedi, M. R., Khavandi, A., “Investigation of the properties of glass/polyphenylene sulfide commingled hybrid
fibers and evaluation of the effect of fiber arrangement on the interlaminar shear and tensile properties of fabricated thermoplastic composites,” Vol.
12, No. 4, pp. 2881-2890, 2026. https://doi.org/10.22068/jstc.2026.2084025.1951



Obled 5 z9 2 s 8L

e AN 5 5l 4 Ule s 22 ol9d 2 S T S (Sl 5 Sl oaw ylid b Asbiasd JSiwolS 530 o Sl olsn (00 20

Ko 350 5300 sgas  Job it plSoiwl g o adgs agSG il,|
@l b 515 JSly e 20 sga> sla¥ ol (o0 plSoeal 5 JSul
O ey C9iSs @8 g Sl cenlie pliuljen ol (Las axlllas o
lanllae o [18] wls (SulSe olys aalidl g b JU! sguts 5o oot
S oadg sl pile S (slacejouels (Silss 18 GlSen g 05 S0
Sladiges 2aS alSoul ols (L byl gl 5,5 oy |, olisS aics
el 22 S5 sl i | 2aS vgmn joboas olas olisS LI g1l
S 50 Jobo (092 obgS Sl (Bolas (5 S ez @ 3 Shee a8 0
slogs b oKen 5 sike [19] as asls s 25 35505 2138l
o pAS Gacissls po (Stbl CorS p ) JSslS gy
lS Crge JSals Ll sl oolizl ol (Lis b, T g gl s S
335n SIS Sl (LS 5 i) 55 Sgege 1 SLIIB Slie 39 alols
S92y b L20] wlioo vee slaVolse oy plSociul axis s s
G Aoy (o) op Lo S Slola jeals ae )0 et slacd iy
Sl bais JSialS su,me gl eslital a5 aas e oLt
by 3l eoliil b lagT 5l o jonals s g (il gms (oheid b/ adr) asilgen
£ ol S3la ) nl 5l 29dge Cgmne (g SelS 9,805, S 05 o
oty ol gl hol 5515 1o (Sl (ol Slisyl s cusnels
Siloisn By |y 035 ol 15 S52se SIEMLI NS 5 09, 00
Pl S 2T b 4 e ok & (BadoS ol 5
Sl game & 5l eadatle SujelS Glagy Sl
38kee (oS dnslio (ol Bun 098 o il aidlgw L Lfases
ol bigas b 4 S5 g dtmgn LI L oadiusi slaaises Sulke
b o seels slosys epsbaie ol sl ccanl gbolas ial)T L g olisS GBI
ol Jolis o)l (gulS” olgs 5 00l g )5 (o p ] 5l oslinu
S50 00 5 e el g (s S el o oiS a5 dslaY s (52
ol a8 iy Slge jlatas ool o Cosls 5 LS le Gl abal 5l (5 5 e

gl

Ol yxi -2

adglosle -1-2

6l AL b JReelS et &5 g ol o oolitl 5 )5e adsl ssle
CHySy sxalemys Sl & cnl oy sher ES b Jpanme F JedgelS
Oy sloans, g (Sl (B Gloie @) Aol aingy gloard,
Gied wild Bk 5l (e le)S e Glsie a) Spilses (8l (S5
B g Fed ays nidl i Lsle il o sad Jol> Lidy, slsn
les oo St 1) s ol e y0 (g5luax LSS MT;—’ 900,85 (youd |

adgl oolo (23,1 -2-2

SUl plss 23,1 -1-2-2

asle Sz Al sl Slid et Sl S )

5 aallhn 550 o JIz 5 g Sz s s oL LD
el 5 Jaeyd Gillae 1889 gl o lailbiul a4y g5 b 75 0 o drlons

okt Cpe & e 10 b 4 s G5 S5 S 3 o a8

Jinterlaminar shear strength
*# Compofil

doudio -1
ez Jolis 3 8a pazin ol 5l (oS 5 Judo 4 05l )S slacaseealS
O dbl a5 ol ill (Jle 40 4 Cwglie Y cuSs
25 Sl3l8 5 s e F (sl sorelS (sl 2iad 08 slo ol lyie
sloae; B, L1 2] Wl s b ab iy Glojle sleo S
I pole S byard wiiee pilcis,y lases lls a5 couls s
00s) ol s ( Shs (al 45 3,5 (BUSE 5 g Slabs @ (s
SoS Olge Caio o LiS > slaill axwgy 4 golaiBl g ag pw gy S
o is lge ol JolS il 4y olitws (Jl> ol b 304] ass o sbls
Blg g0 a5 Cel (g aely Dlde (VL (59315 m dapl S il ale
S LS il s )0 g 0aiiS Cughl BLII (adl (g jlwariil 4 joie

5] 05t e Jpame (SilSa o5 5 (55l

5 S5 & s BB jsb ol slay ol Sl SlaSSs
05 oo oilb da gy ol b 5o el atusly soiS o gis BLII Jbo
e i ) oolital j3 Vb s pdvcilhanl s & s,led 55 dB L
lelad o gs Colls 5 (agm S5 sl s b olisS GLII dmaz L aisle) calisee
Sl gl s, o glaie 51 S (e slizsl gllo b cov avain |y
L6] el s 5 aBiglejl b 10 050wl sla s s

38has b (poaige yoky S plsie 4 ! ailg BB oles ol 5
6ol «280°C sgu> gd (sled) sluzul g)l> Cwglia s 4y YL
4255 olbond dlge 5l g il plp 0 Az ) Ceoglie 5 Jle solul
Sl 1y wdlgw Gd dy o Sy cnl il 005 > 095 0 1 Slogg
Silse oyl s i glalas 10 g Il aiejls a5 Slas 1S
Sl a5 WS (o Sl T oauzmy ok )18, 5 IS (S b Gl b

4 2w 0dS (6 reads aisy b ssS e ey SLII IS L_g)'L.,cu.&.éT
b byl 55wl ol deted sl oWl o Shoe b slacyoels
@ lg oo alez o 51 a8 ol a8l drwg goaxie sla,Sal, Y (54,0,
0Ll 1,5 ysnslis rorly b g 6 ponly (slopld 5l ool )50 b (g luaai]
6l yorly g 00y sis LI Lols (suy e LI 5l otz [7 8 9] o 5
S j5eels alsi a0 giluanicl sz slaghs, 5| (S eple)S
Sl g oaSCusts BL s3> 50 0 (Shop Jdo 4 a5 wib o ol 5
il I3 1) (oYU CudsS Sl Jgame 5 posky

5 oaS s SBLI sloand, ol o a5 UKl ooy ed slags
S, SO iloas ates] pa 40 Kok g CSgS g0 4 (6 peuly Ao
Sl cpl J10 1] aims o @8l (g 5loarae] S5t > slp 3o sl
sl e Ol bz s ol JBlas 4 b0 panie
@ e 9005 o g @y DD )5 Gop e 3 ) iz LSy
112 03 04] 595 0 5598 S it Jad g y2aS Sl b g, lle

ol ;o G0 slags 5l oolaiul a5 oo o lid Slabon aiy
honch sl el ke gloane; b opilS slacysalS
ool 45,5 15 dalllae 550 00 S ob 4 SYLS S L3l L 5 el
& B me e oS wlesls ol lallas ol 15 .16 .17
2 )l Jpams 2l ol g sosiins 3B e gan] b Lulpd 5 sy yen
b owdlgm olid biains glocyjsmls (o Kan g Sl by oy

! Polyphenylene sulfide
2 Commingled

2)940l (5 )9US 9 pgle ds jui

2882



Obled 5 9 2 s 8L

S 5 e o o 22 (Pl 2 S i T 55 o)l 5 g (516 b/ Asiads JSalS (539 w0 Sl ol 02

S2)940l5 (S 9US 9 pole &y yuiii

2883

o sl JUisl gloo aiile 36 JUnl slales ol o 5> ki3,
ol gy ziele)S olis 5l eslitl b oiogd oo 5 sk
& ligas 48 aslllas ASTM D3418 5,)silil b gollas 5 (S800 Jo)
sl yo 5 0b 0l 3 pegitpegll s Sy ) oo 10 () (13
4z, 550 glos b aido ol S ilo 4z )0 10 (2le S 25 b o390

b oS ol 5 ol

Sl gas (i o/ adond SLII (0 j900lS & )9 Sl -3-2
Ol faiad slacujenls 13, I cuoliy I3 S sbml el
o c0dzy sl sl it 51 S 2l b 0,5 gl 5 s
Ao ye b w0 S w05 Gen by Sl eslinul b (SuenlS B9 55
023 1) Lol satiS Cusi (o lons 39 oo mekis duglie 5ol Sloaia
g S5 il b gy B g ol a5 b olisS LI 10 0
oy BLIIL 3591 wad (b e (a0 S 4w pglate 0l s
JSE) adeols iy e sl 2.5 Job a4y JKilS F (e e 1 caled)
sl & nye B S g0 SISy 5 holad WalS g 4 g (1
0,8l [l G oloul iBun (2 JSE) 0 5 2585 e sleo 205205
2 cwlrd) oatis B BUIL 55 2 09 yroiden 1 (o) ol b b
S ok a5 Dol cl b el s Jol gl aline diged (nl (e e
ol agd Jolo pta e 2 (o0 )85 ol Calid b (B9 b 23l 8
balas (sl il o Bl oz oS al33l 552 5l oy p5bite @
Il 5 e shos 17 coslins) anga oS5 B 55 3 .5 plon
Jsbo st 55 5515 Sl &y 42 5 2 LSSl 5 aagy sloais
olsr Sl L o Kileanl SLlS Jbisle 5 b B JSs) wad sax B
oz S (ool dnlin SO bl 6l 0gd sl Cyar S o (Sl
oo Olsie 4 LI ial)T 51 s b 0l oo s bs aiged soled 45 GLJI

o5 ) Jite

Fig. 1 Image of fibers cut to 2.5 cm in length
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3 Thermogravimetric analysis
4 Differential Scanning Calorimetry
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2 Energy Dispersive Spectroscopy
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Fig. 4 Temperature-pressure application chart over time for sheet
production
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Fig. 5 Devices and equipment used to perform the ILSS test
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Fig. 2 Image of a frame containing chopped fibers for producing
sheets with a random arrangement
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Fig. 3 Image of a frame containing unidirectional fibers for sheet
production
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Fig. 7 Optical microscope images of: (a) single fiber surface, (b) fiber
bundle surface, and (c) longitudinal knot on the fiber surface
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Fig. 8 SEM microscope images of the cross-sectional and
longitudinal surfaces of the two fiber components (A glass fibers and
B PPS fibers)
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Fig. 9 SEM microscope images of the longitudinal surface of the
fibers at different magnifications
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Fig. 6 Image of composite samples for tensile strength testing
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Fig. 12 DSC test chart of glass fiber and PPS combination
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Fig. 10 EDS analysis of glass fibers
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Table 1 Percentage of elements constituting glass fibers

(1) 39 oy rais
54.88 0
0.56 Mg
7.00 Al
23.53 Si
0.16 K
13.80 Ca
0.06 Ti
100.00 F ez
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Table 2 Percentage of elements constituting PPS fibers
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Fig. 13 TGA diagram of glass fiber/PPS Commingled fibers
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sheet

el dpdlgr Ltd by By 5T Y Glee (b ISl (yga3] loges 15 Sl
350 -

1LSS (MPa)

300 289

250 A

200 4

150 A

Tensile strength (MPa)

100

56 61

50 4
5
0 L n pu——

Short fiber sheet- Short fiber sheet-
Thickness 1 mm  Thickness 2 mm

Continuous-fiber
sheet as sheet as
Unidirectional Unidirectional
(UD)- Transverse (UD)- Longitudinal

Fig. 16 PPS/Glass sheet tensile strength test chart

atetadlpn b b 55 oS ol (yge3l Jloges 16 S

Continuous-fiber

Amirkabir University  z1s73p0c  SEI WD = 41.1_20.0 kV X 1.0K _50um

Fig. 17 SEM images of the cross-section of composite sheets
produced with unidirectional fibers (magnification 450x)

5ol slas s alade prlans 1 sy (Hg SUl g8 e gl 17 STl
(2450 2leiS )5 g SS BLII L oads o g

il ol Ll 5l 5l Sl i 5 ollyyily i (slag e
el (3o o 9l e 5o SUIT 5

ol ooy A el Job gz 0 SGle ol YL s
Ko Sl Pl it ol Sl SujslS o o WS
Syl ol Koolo 13 Coly S b ol €slojle g 5 kb coaS»
5 o 55 ] e IS sils o sl 0 51 (S ripon (505,
BAiS Cgi 35 S Lie o Jsb gz 3 4T SlisTay e (LSS S5
Fad g sl B (o2se Suz 3 8 Jb o el i )b o
D50 F gy sl (S 5 £9p5 755 0 S e

0,5 laand lins SlSe (olgs olsS BLII L oud ool (sladiges
a4 yoie (Slex pled jo SUI Jolal auje5 aime oo lis 05 3l 65
Job Jdoay (b cpl b ogd oo i Olpa jo aline SO L8,
o el polie Ll pulpw jo o] Siwgn pae g BLI sgame
S Aok g BB b ladiges (pl jo (285 plSoctal g slY Gles
ol ap S5 gladiges (Job Cugz ;0 odel Cawd &y polie

9 (1Y s (B plSoial) (sl aY ls (o8 ol g0j] i 4 Jgar

et iy Gl
Table 4 Interlaminar shear strength (ILSS) test results of PPS/Glass sheet

sl 35 (SlSe olez o)

ILSS (MPa) . j50elS Coed 0
18.742.2 Sob ez S5 e SU G 1
0.6+0.1 2 e S5 ates SUI G5 2

7+1 e 2 Caalies oligS BLII 559 3
5.940.5 o 1 caalies oligS BLII 559 4

At dleilse Ly 3y5 (o285 il 905l b3 5 Jgur
Table 5 Tensile strength test results of PPS/Glass sheet

MPa) ouS plSocul

&gl 3,
289438 ok e S5 aes SUI G4 1
5+1 2 A ST ke SUII 559 2
61+10 oo sho 2 cales oligS B 554 3
56+10 s oo T slins obiss” Sl 3y 3

Il @, 3l gy P9 QgSug Ko p19lai -3-3
) S9N eSS 5l ool b leaigel ConSh Zslan (o)
Ao SBL S i Jad CodS g CanSls b g5le 5l (g e S0
S5 o 17 JS0) a5 gldiged ;o S oo wol8 (5 perdy
a8 Jo s ol sanlie BB o Ss Lol S5l S5 lsie 4 LI
A bl o woelon,S ablol | B 95 @ (5ol aie (>l (S
odidaLid Wilgh co A Sgd g0 0030 S yiiie fad o ol plas 5 LA
il by ol p 5t g Jlowl et (Surr

55 LI il il (18 S _dolas g olisS” GLII L (slaaigos ,
5 4y jeiie 55 Wotigad ol 0 (S2iE] CopisS .l Sgptin alieo Sl
g0 nd Ll sl 4 Wil oo SUI o515 198G 8 @95 9 o0

0940l (5 )9Ud 9 pole &y puiss

2888



0940l 59U 9 pole &y puiss

Obled 5 9 2 s 8L

bS5 518 Wlie b s lsn s B GRDT 586 o)l 5 Malgun laid b/ aduas JSigelS (53 pu0 Sl ol () 2

[2] Khan, M. 1., Aamir, M., Tolouei-Rad, M., Giasin, K., “Investigation
Of Impact Properties Of Para-Aramid Composites Made With A
Thermoplastic-Thermoset Blend,” Journal of Thermoplastic
Composite Materials, Vol. 35, No. 8, pp. 1147-1165, 2021.

[3] Pegoretti, A., “Recycling Concepts For Short-Fiber-Reinforced And
Particle-Filled Thermoplastic Composites: A Review,” Advanced
Industrial and Engineering Polymer Research, Vol. 4, No. 2, pp. 93-
104, 2021.

[4] Koerdt, M., Briining, H., Von Oesen, A., Herrmann, A. S.,
“Modelling And Analysis Of The Thermal Characteristic Of
Thermoplastic Composites From Hybrid Textiles During
Compression Moulding,” Journal of Thermoplastic Composite
Materials, Vol. 35, No. 1, pp. 127-146, 2019.

[5] Mallick, P. K., “Chapter 5 - Thermoplastics And Thermoplastic-
Matrix Composites For Lightweight Automotive Structures,”
Materials, Design And Manufacturing For Lightweight Vehicles,
Vol. 2, No. 1, pp. 187-228, 2021.

[6] Ebadi Shishegaran, M., Mehri Khansari, N., Ghorbani, H.,
“Experimental And Numerical Investigation Of Interlayer Fracture
Of Glass/PP Continuous Fiber Thermoplastic Composite In Mixed
Mode (I/I1),” Journal of Science and Technology of Composites,
Vol. 11, No. 3, pp. 2536-2545, 2025.

[7] Patou, J., Bailleul, J. L., Delaunay, D., Le Louét, B., “Influence Of
Consolidation Process On Voids And Mechanical Properties Of
Powdered And Commingled Carbon/PPS Laminates,” Composites
Part A: Applied Science and Manufacturing, Vol. 117, No. 1, pp.
260-275, 2019.

[8] Dadou, A. H., Golzar, M., Akbari, D., Mohamadipour, M. H.,
“Visualization Of Flow And Void In Pultrusion Process Of
Thermoplastic Composites,” Journal of Science and Technology of
Composites, Vol. 4, No. 4, pp. 453-463, 2018.

[9] Sattar, S., Nimbal, A. S., Al-Ketan, O., Al-Rub, R. K. A., Liao, K.,
“Mechanical Behavior Of Long Discontinuous Glass Fiber Nylon
Composite Produced By In-Situ Polymerization,” Composites Part
A: Applied Science and Manufacturing, Vol. 154, No. 1, pp.
106779-106788, 2022.

[10] Ono, M., Nakai, A., Ohtani, A., “Mechanical Properties Of
Thermoplastic Composites Made Of Commingled Carbon

Fiber/Nylon Fiber,” Polymers, Vol. 13, No. 19, pp. 3206-3218, 2021.

[11] Kravaev, P., Manke, M., Becker, M., Gries, T., “Influence Of
Process Parameters On Filament Distribution And Blending Quality
In Commingled Yarns Used For Thermoplastic Composites,”
Journal of Thermoplastic Composite Materials, Vol. 27, No. 3, pp.
350-363,2014.

[12] Ueda, M., Ui, N., Ohtani, A., “Lightweight And Anti-Corrosive
Fiber Reinforced Thermoplastic Rivet,” Composite Structures, Vol.
188, No. 1, pp. 356-362, 2018.

[13] Stolyarov, O., Seide, G., Gries, T., “15 - Commingled Composites,”
Fiber Reinforced Composites, Vol. 1, No. 1, pp. 439-460, 2021.

[14] Ogale, V., Alagirusamy, R., “Properties Of GF/PP Commingled

Yarn Composites,” Journal of Thermoplastic Composite Materials,
Vol. 21, No. 6, pp. 511-523, 2008.

[15] Anil, A., Rama Prasad, V., Sudhakara, P., “Novel Eco-Friendly
Commingled Polypropylene/Banana Fiber Composite: Studies On
Thermal And Mechanical Properties,” Polymer Bulletin, Vol. 73,
No. 11, pp. 2987-3005, 2016.

[16] Tomi¢, N., Puti¢, S., Pavlovi¢, V., “Optimizing The Thermal
Gradient And The Pulling Speed In A Thermoplastic Pultrusion
Process Of PET/E Glass Fibers Using Finite Element Method,”
Metallurgical & Materials Engineering, Vol. 24, No. 2, pp. 103-112,
2018.

[17] Alagirusamy, R., Ogale, V., “Development And Characterization Of
GF/PET, GF/Nylon, And GF/PP Commingled Yarns For
Thermoplastic Composites,” Journal of Thermoplastic Composite
Materials, Vol. 18, No. 3, pp. 269-285, 2005.

[18] Zhang, J., Chaisombat, K., He, S., Wang, C. H., “Glass Fiber
Reinforced PPS Composites: Processing, Structure And Mechanical

Properties,” Composites Part A: Applied Science and
Manufacturing, Vol. 43, No. 3, pp. 457-464, 2012.

2889

-
Amirkabir University

AIS2300C SEI WD =412 200 kV X 250
Fig. 18 SEM images of the cross-section of composite sheets

produced with short random fibers (250x magnification)
S5l Ss)s alabe s | ciug; (S92 oSy S pslas 18 S5
(ol 250 ‘Siwa)).:) P9, oligS GBI L sus g

&S 4 -4
Solse o Shas 5 1) B g lare il wiopllss job 4 aslllas oyl
WSl o5 wp ey b &S il Gl dfasid ple S slachjenls
Sy jealS ablE (55, (suulS laaidl ols J18 S5l o0 csload
GMNS L o oS oo )5 o 1) aigr ST 5 atuge S L sadiysi
S Sl (S JoIs 4 laiges cplaibe; SL3l e i 18 (o0 )13 (590
@ slaYole By 228 ploctul (SUI ok s wal )l L Jlast
SLITL lacyjoels 4 s (2l 3 55 d90> i 5 ) 6,3k il e
iols liad 0g5 5 Bolas il )T g olisS

Pl 50 20 (60 Slueal ol o 4 5 0 Shoe o Jl> 0l L
oRalS Dl 4 UL sgee Sgz 3 Caglie & 555k 4 13500 ples
Folite Sl (olgs wadis > SUIL slaca ;oS (Jlie 50 ik o
W Fiad Bl 03 L5l o e oS wies oo )l ) 6 5 Sleen
a8 Wiz b, T cov b ooaorn dwain b Cladad gl Ll
Ol ST L 5 95 Sen Sl el g oo gmimo (6 ienlis
Iy Sy sSs,Sle Slamlive cpl lsle 50 43 Sylite cankss sl 555k
Cashs (3]sl QL oS aa e oL gl ool «ales 0 2ge8 b
20k oS Sl (Sl (cwdipe el SG (0055,3 plp ) wiwgy SUN
3101 gles ankd 60,15 olajls 5 6 RS L Ll 5l ids o Ll
0,108 0929 oo )15 slas (gly g Jo ol ) G g 00,8

S5 g g y095 Lablsn ol a8ty mlio o Wigi e anlllae nl @l
sl 0,8 wes BUI T 380 oLb atejls a5 glojle olalad
I S Gl e ol g jlodis Wlg oo pol> gl 51 ooliiwl sl
ST slegtagy @lp 0 Jaes golasl 5 g0 Slee Sl Gulul
39S oon ol g b ki S0 sanl b sladele Sl ogd se sty
STt oy SUIL oS 5 5 5l 5 slajocdy 500 glgil 51 oolan
255 )13 byl g addllas 350

&5
[1] Bahrami Gh, M., Mosalmani, R., Shishehsaz, M., “Micromechanical
Modeling Of Creep Behavior Of Continuous Fiber-Reinforced
Thermoplastic Composite And Long-Fiber Reinforced Composites,”
Journal of Science and Technology of Composites, Vol. 11, No. 2,
pp. 2479-2489, 2024.



Obled 5 z9 2 s 8L

bS5 518 Wlie b s lsn s B GRDT 586 o)l 5 Malgun laid b/ aduas JSigelS (53 pu0 Sl ol () 2

[19] Kim, H. S., Lee, B. H., Choi, S. W., “Mechanical Properties Of
Short Glass Fiber Reinforced Thermoplastic Composites,”
Composites Science and Technology, Vol. 68, No. 5, pp. 1256-1261,
2008.

[20] Mazur, R. L., Ferreira, M., Amico, S. C., “Processing And
Mechanical Behavior Of Commingled Glass Fiber/Thermoplastic
Composites,” Journal of Thermoplastic Composite Materials, Vol.
28, No. 9, pp. 1234-1248, 2015.

S )920l8 (59U 9 pole Ay juiss

2890



o jgeolS (559U g pole ay pid Yo L i i SIB

28912894 (o 4 o plevis .12 s

_cuigais 1 G933 ele 4y s
* *
H}”w so9ls 5 Io}l.c
| http://jstc.iust.ac.ir u‘{‘t’,}ﬂuﬁ‘, s

Jlowl OBl 650 b Cujgmls (5)9Ld 9 pole @ pid ol dlio gl pey SIB
(Olge Jaliawl) 355 513810 55 5o (Soww)

(OBt 5 Jlw!) oo P pgaw 005 )55 . g pU 2090 005, K5  Folgils ol g pU ! Jol 00 yl55 Folgilspb g pb

(OBt g Slaseie bliwl) i ol lojlos ol ¢ pmass atis; 01K ol a0 -1

O i 5 e KAl (Sl pmsiigen o Leils 2

OIS o yde a5 o8NS (SlSe asdige 2SS (gozeiils -3

(B oty Slascine Jliwl) GlilSe jlsoags soim g (Suig iSl oy 16846-13114 ey 5gaco « ol #

(695 olgis Somw) ounS> o ol
oimgh eode Al sl S5 58le s (Ks) Lyl SUISel 51 bzl b allie lisles g s (8043 (G050 (ko) B sl 4o o rdly
3 Bl ssba ol osluil g lagls elsil (o calisee sla sy alin (gl Bg) ool ond oold 50 Cujoals gpgld g sl ity
bl Sl 5 i sla o 55 (] (Cemay) il g Alie (e (3,5 (o5 b Bt Sl BT g conlond agg lahbisl  aals plgie Jaliwl) B3lguals
atd B Gl s a5 (GVlEe Bpdy lalme il anils azxg sl SYlEs priome (St aled 4 1) 95 allis gy (B3l
39 dxgi .auiS ool (Styles) «la Llewh 1l g5 51 28,5 KaS g bl cron 5l i (g3luoslel (glp ol jedae caiils ooy saSlax b wsly 5 xSl 3 Jilos
sl g g 5gld (gt 1o ki S o 05 sla Sialen b 0 eolatul cVlie 355 51 2010 5,9 des 5l aS (OB3lgols” hlewh LS

9050 wiliss 5 o ysbas wil 00K il oo 4als 250 Julis STus 5 180 Jilus ol _tagsy allie (sl oo 03,5 85
sk s ezl dadsed dadsaz o Ss G5 Sl 53 5lenSe 0w ik 1) o @l 5 el slagis, (hagh Sas
Sgd ol HeiS Sl ctegh- sele OMome 3l sl dllae jo ok oolatul axl e o )0 15 JBlas oS sl S5 4y p5Y 055 jum

16 e s i IS i
asbe QT Gzl olos g ol (B3ly 05

BL LRI L RPN - O RV R
g ool badd Alio gl g jo a3,

Sl (309

A template for preparing papers in journal of science and technology of
composites using styles in microsoft word (Style: English Title)

Name Surname', Fathollah Taheri-Behrooz>*, Davoud Shahgholian’®, ... (Style: Authors)

1- Name of the Department, University Name, City, Country.

2- School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran
3- Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran

* P.O.B. 16846-13114, Tehran, Iran, email@address.ac.ir (Style: Authors’ Affiliation)

Keywords (Style: Keywords Title) Abstract (Style: Abstract Title)

The abstract should briefly summarize the main contents of your contribution. It must be limited between
180 to 250 words for full research paper. The abstract should include a definition of the problem,
assumptions, method of solution, summary of results. It should clearly state the objective, results and the
conclusion of the work. Please do not insert any picture, diagram, table, references and other media material
in your abstract. (Style: Abstract)

Between 3 and 5 words, with separator
comma (Style: Keywords), As:
Composites, Foam, Shear, Deflection

1 bgye 3 (bl 0l 5 395 e Cona) il o 5 (5 (1 o (ylgie Suw) Aol -1
O 9,5 S o Al 5l Cwd o 0 e amled Olal &5 mles ooliwl (1c,,,.L;.oj) B en 5l 0g3 Alie g5lwoole] (glp
waled Jlasl ) gy e S oudiins j5bo 4 ¢ yoanne 51 ailes o OBt g5 el (B el o wlats LB ol o Bl 51 Jolgd g axio

Paste option = match with Destination format b ol 51 el 0,058 &bl 5l ot 4o 1y b ol 51 o8 o5 o i

3 Style ! Template
2 Paste

Please cite this article using: 10 oolitul 5 o be 5l dllie o gl | gl
Avand, R., Ghaderi Hamidi, A., Pourabdoli, M., “A template for preparing papers in journal of science and technology of composites using styles in
Microsoft word,” In Persian, Journal of Science and Technology of Composites, Vol. 12, No. 4, pp. 2891-2894, 2026. https://doi.org/...



Ca jg0lS (5593 g pole 4y 25 WY lio g o iy JB

0335 Jély‘l';[olj 9 [olj

(Olsie o) 355 ko 5 23 (o) Jabisl ol (5 50 b xppaols (5568 5 pole 4y pis (5132 allio yuagiising B

sl Sham g 52 b b g Vb po amio o s lajloges g oS o
5 S 53 SIS 5l o pslite (ol sl in il ] @ gl
maled (e oad 1S3 slaglSe 1o 1, O Jore ) s
Picture Tools -> Format -> Arrange -> Position
Ngl so hog ol b ladd Slaise glojyme @
Sl f Bl dm g Djpa ST aSL soges g (Bl (aglie @
S5 azganlss Sl jpar boially ©jpanlind s wul o
SIluled O jpar dllie e g baloges da IS0 S )0 0 l500 laals
(ax s
E5 5 ol IPL o310l b Zing 55 asls S j9me ol o3l g £55 @
el 8Pt 03l b o9y 8 el L JSs J31s ygie o8 o3ll 4
S8 g g (Bl (55 b g g S ate)) i ey Lo S @
Sabige oy Con¥ay 5) 390 5 GBl boghs (9 5 (G9m (SLS)
s LIS Glizl alply sdoe Sla sh g ol Djg0ts alne o
S8 B sdes g ol ol 5o a5 il slaigSa b b loges
oolazn] ) auds )l (K HeulS aST Gla ISl 8 pgasayanil
A0l S8 LB arbes g ol Slar jo k0o
WS g wilie Jsd B LUSE o )b olalS 5l eslinul
A1 o lolS 51 esliinl b gl oyt 5 bagle | o)) lniss
5 ey ool b gl pBy) 5 SlalS () 58 Sy sl
5,5 &l lis o (sla S5 IS s caslio
a8k 3 4, bl (sanaz ;o Wb b Ss lajsme sals )0 @
@l loges 9 S8 52 b 035 0 Cunly o oy (Baimg 5l
T L e
25 Szl gl Glesg
e go GLas | alome 90l 950 CodST L S8 e ol S0
b 3,50 B)loged 9 LSS agd 0y90 50 5 eSS Clmdg ol
S e o355 5 o S5 408 Lol LS 4 b

1200
1000 - - - Elxperiment
- a \
C . y
- L
800 F . I
L rd
e I ,,
<600 | g
~ C P
[ ’
400 F .
[ ’
[ ’
L 4
200 | ’
[/
7
F
0 (I T T T [N TN TR TN T [N TN TN TN TN N TN TR TR TN [N TN TR S S |
0 5 10 15 20 25
D (mm)

Fig. 1 Results of three- point bending test for composite plate

gl Gy 4l dw Ghed o905l b 1SS

3 Gridlines

Fahe S ojlail 4y (Si)s)8 b plyie jo 00 an 4y e sladl ST
el SLSLL 5 b g alols g0 5 s £95

oS apil anils bl 4 opd g0t e i codle 5l eolinl adse

Gom Byl alols S L g L3 Gy 5l alols sy edle ol sallS

g oo Al
sl (ed B ole, L) amio 15 allie L gi iy lrio jiSTas
(Lol e sl

3 92 o glgie Jolwl) g y0 4 0,Lal-1-1
@ 5 gl he A 5 0gd e £9,0 Alie e jo [1] codle b gl yo 4y oL
Wgd 610 el e )3 gl )l i 5 4 il @2l b oo aslol oS
4 0,Lal 5308 o)Ll 3 o)leds @ e 5l 3954 o)l @z e @ OlFsed
355 o)l Sy o0 bap ] SOST S5 gl 4y oy Sy e iz
sariSTaz 5l STy J3ls 5o Jlgie é aute aiz b g0 4 0,Lil (sl 4 [6-3]
17531 59 oo oslizul LS

G (Sl Qe g550 (nl 0" 1Dy50 4 azlie 4 gl
ok 4 b glo )l cimgn sbeallie [0 58 s loogs "[15-2] Wleages
03,51 dediis 0 aid 4 ezl 00,8 & g0 allis Lol sla ity 0 edas
A3l Sal sl byl olass g sizas Jidgh & o adly jo wloald
(3 92 haw g Joliw!) oSSl GlolS g Slacl2-1-
Jobee b Lt g s jlone 1 a5l LS 51 soliia s yl8 sallia o
SLalS” Sl ol g3l 50 0 0 e i ey ) lag] (o b
258 0 )Ll g ) &gk

lollimm golinl ime slaoll ;o alze ud ales sliwly o
Jeos 95,5 4 5l g Wgd ol eSS O jg0 a4y Al Slael coled ol
Abbge bale 112 5 mms 1.2 Jlis jab 4y 050 (500055 )6

arg Wb ogd oo £9,5 1 ose b llis jlamio 10 10 Gugin 4oLl
lio (0 p aolS T JLisl a5 955 o oolinl (285 agine) 5l &5 055

o 93523 5150 4 g5l gam Slads )5 g 09d o oslainl

(1 o lgse Jliwl) b Jgus g b yloges (b IS0 -2

2 Nighioe gy dlie )5 Sgtgd Cuwd b 55 b logel g b Jgur do JSs

Ol sl JS5 g ges many g S 03Il o 1) o]l 4 G50

£l e 51 a5 4k el L WL 3 8 J |, g s e

(hol e ) gm0

3 52 o yleie Jliwl) byl g0d g by 5 -1-2

5l sl & )le el By Ty la IS s i p0 Wl a5 ST IS

e Hadlipe golinl e Lghboli_{li 50 ale o ales glwly o °
Wbl el g o, laie g0 o gl Wb by jloses o b IS
oSSl S 90 4 JSB Glyie) 55 oo )3 JSS 5 50 S plgae
(35 o0 )P (oSl plgte 25 55 (o) Dlsie G 9 USCE 25 50

S8 ST i 5 ety Dj90 4 (Sl S5 )8 Slgze @
Sl e Doge 4 (Sl

L S a0 Ll 0,8 o )lal wb dllie jo bojloges o o JSo (gaon 4y @
el 35l e g allae yie ple led g S ojleds S Lyie 4o
e sa 0,lil 3l Sl jo cdle )y aS ales LL 0 Ko

"English (Style: Sub Title)
% Times New Roman

2)940l (5 )9US 9 pgle ds jui

2892



Ca jg0lS (5593 g pole 4y 25 WY lio g o iy JB

33)940l5 (5 )9Ud 9 pole &yl

0335 Jély‘l';[olj 9 [olj

(Olsie o) 355 ko 5 23 (o) Jabisl ol (5 50 b xppaols (5568 5 pole 4y pis (5132 allio yuagiising B

oolaiwl 3l 3o 5o Jgesd ojleds 5l lagyT as o,lil (6l g oo Lakie
Cigh et l38l0 5 o 4 2007 gladsuas [0 dgd e yglol ad e
S g o se b g Laly, ds slp (280 sebar e LslS
3 se,d cul sl g 0iell s aiS sy dobes I3l o o oslasl el
S eolitwl Bgbicas 5le 5

el (ol 05 DI cole; base 8 (5Ligs 5o

sl SIS 50 @ boyiie 5 el (gidse ® 5o -1
Al oo SI) e O 4 basly 5 aie aly (SlalS wlael

S 3ol s Sy 51 T s 5 a3l Voo Jgo b o gm0 2
5 990 085l (am Jlaw )3 Jga 8 dslsl g ond atuSh conlie sl o b
29 s Ol (o5 00,88 5]

P30 s 3l sl 0 g0 03,51 gumy (slojlans 0 30,8 aclol B -3
Al ansly (K88 o Coon jlam

T Jseit sl o] Cusl) Ceans 4l p0 s b e oleds -4
0 il b Jso 8 o)l (g sl 31 Sl )0 o5 90 50 5 958 o0
Dg oo Aidgh day plaw Cowl) Coows adgS

s sl 4 @) alaz Ll abis s b jos alaii 5l 59 s -5
Dgs solatwl @ h) & o

Q_fl = QK cos*0* + 2(QK, + Q¥,)sin?6%cos?6*

+0QX,sin*g* (1)
t No
t =1 (2)
o _ v 4 ou
& T 5% T oy (a-3)

(1 s oy Jalial) 5 yLidys elss -4
iy 5l g 99 eslitul olisS g LT dLu, Shlox 5l allie yie y 9 I
oby A 5 aler S ilitie Sl silula 358 55,995 SOlex
el (63978 (oils Dby SOl AL p Jlidg (eayd 0yl )T ol o o
25sa 65910k Jghate sl o lge 51 (B S0 cnl o

G 52 5l Ko aS 09l B0 Wb (6l jeinl alidS 5 Jl> bl o
g gy oS ooliil € Late galoldd 51 slats iyl gl wiled lam b
Oezed S eolatul €= adS» of e 4y «Ctrl o S» | fate salold
g a2 LSy g 1) Jad Gam cj2 g € sy a5 a5 2B
ol €0gh o ol Ca o g ol Kol 5 Kogd P cpl by

laz ool diny gz (S4olS 5l a5 0iS CEs 5 pex GKY 0y90 o
JSa» Mo S solil Jate sakold | s omagilin sl 0ad aiy
39153 L Y oy SIS (s o sy €la JS0 50 | o
sy g ol €aslub g «lolprigy (oplpls sl olail oy ob;
ol € ol g €laolpiion? Loy
(3 92 o ylgie Js b)) ol g LALES (uodle -1-4
slaailis g mdle 5l utzmed 5 (o)l (b 50 Syl sladilis g e
e 3l ool oged eolitiul (g go Sl waige (ygte yo aib) S

3 Math Type

2893

(3 92 mhaw ylge Jlowl) b Jgus -2-2

5l & )le s 2Bs o s o Jgaz ma i j0 b 4SS OIS

YL o a8 aiil oSl g o yB lgie 90 o glyls Wb e Jeu @
Ol 51 VL ()b Ojge 4 Jeox lye) Wi e B Jeox
(3, 1,8 S

=S Olsie 5 ey Sogo @ gl Joor o)l Ol
Wb e Soge 4 Sl oo

Goges gl a9 ol 88l las an | badd Y| o> b Jgu @

Loy yo gz 4 o Ll o )5 o Lol wl allin ;o b Jou> saen ay @
2 R ool 5y g 5 Allis el pla 5 Jpaz olas 53
gige o )L3l 5l U3 s el ol o S alex ol

o ) ol x5 ol g VL o i s o oSy B
igd gl o]

ilsal Jsed BB b Jguz 5o ooy Slosl jloslisl @

e oyl 53 g oolinul mlie plo laJsam j 45 Syg0 0 ®
Sl (o0 (53978 S92 (eSSl 5 (o)l Glsie 93 5 00

Ipt olail o iilio B L g ()b by 4 b b Jgu oI e @
eraze Jolaz o ead e gl el 5l colaiwl el angs
TPtessY g (ool 6l ety b (515 ol 0 3lus] e ailodly Loy g pan
ibioe ey 5 el el e b

5 Ny Sl 5l nled g S i) Dpge @ ) o g
Sezled 5oy B Jgaz 4 )0 g S

3 oo ol | alzme 9l 3590 Jyor e digel 1 Jgor

b 3y90 lagaz ats 9,90 50 keSS Slndgs sl

DS axzl e b jloges g o S as slosal) 18 4y calxe

U5z oy bl Lacigh o5l 1 g
Table 1 Fonts sizes (Style: Table Title)

oY =k O Ok

oo 98 sl il ol g5

9 10 1w sl it caslie ol o5l
8 9 2 gl logisu (nglis
9 10 Alis Lol e
8 9 gz 5 b JSo (g
8 o JSs J5hs oe
7 8 i 9 Sk
8 9 b Jgaz 10 e
9 9 @l Jse 2
9 Ll o Lo
8 &l

b 3 Cen byl Wlgiga 55Y Jga s s

(A g Glgie Jrbwl) 23L ) s g0,5 9 Luls) -3
o2l I3l 5 50 39240 Taloles 13l 5l oolical b 2y s b g Lals,
o5l 6,50, Lets b 5 Wigd oo i o Caonw 515 It 2in by pualS (I3 L

! Insert -> Symbols -> Equation
2 Cambria Math



Ca jg0lS (5593 g pole 4y 25 WY lio g o iy JB

0335 Jély‘l';[olj 9 [olj

(Olsie o) 355 ko 5 23 (o) Jabisl ol (5 50 b xppaols (5568 5 pole 4y pis (5132 allio yuagiising B

5 osle 5 e Bl b6 51 e e s sl 1S
—o b 3l Bl ol xS eslial 2edul Jl3dle 5 5o ujgals (s )5bid
ool gy ar ol (315 4T 5l eolaal g1y 5 ol o yiws 50 ale Colus
o 3 5 s 50 Vgene adg coliauly JUSHlle 5 coad Joe 5o
1]

Program Files > EndNote X# -> Styles
Sile g0 2y Caend o Sl (S I3l cnl 0 (o) a2l sl
9% 7z, (In Persian)

1Wgd o0 0359 pj cui 4 gl S 3 Yo
5 el 5 ] Sl sy o)led e ol lsie ol Solsls ol
ezl

(dl ) aen gl e Ao SV (pglis ;5 ol By 358 a2 59)
[1] Switzky, H. and Cary, J. W., “Minimum Weight Design of

Cylindrical Structures,” AIAA Journal, Vol. 1, No. 10, pp. 2330-
2337, 1963.

Syke Sl oad 750 o] (eSSl Jolo ©j50 4 b (b () g2
:aile 994 oolawl In Persian

[2] Safarabadi, M., “More Accurate Evaluation of Curing Residual
Stress Field Considering Interphase Characteristics,” In Persian,
Journal of Science and Technology of Composites, Vol. 1, No. 1, pp.
3-12,2014.

1Wgd (ga 0355 pj e 4 el S o oS

ol Cugi i o T 536 5 OLS lsie oy ol 5 (Solsils gl
el Jlo g amio ol

b

[3] Timoshenko, S., “Strength of Materials, Part II, Advanced Theory
and Problems,” Third ed., Krieger Publishing Company, Florida, pp.
121-132, 1976.

b ol L0
[4] Carlson, W. R., “Dialectic and Rhetoric in Pierre Bayle,” MSc
Thesis, Yale University, USA, 1977.
(el sl eud
[5] Chin D.A. and Irvin D.J., “Actuator Device Utilizing a Conductive
Polymer Gel,” US Pat. 6, 685, 442, 2004.

t S Sl gl oL

[6] Mauritz K., “Sol-gel Chemistry,”
http://www.psrc.usm.edu/mauritz/solgel.htm,
February 2005.

available in 13,

o ylaitow!

[7] Standard Test Method for Solidification Point of BPA, Annual Book
of ASTM Standard, 06.04, D 4493-94, 2000.

3 Language

Slre azg d 4 o] 5lesliil g o)l 1) slael Sisn, poar s o)l
e S 39 e B )3 g Jge 2 JBs 0 e ol 5 ojlusl s
Al LSS lido ol

&=l 5l G g i sleil o dadilis 5 podle S LS &jge 50
ot oelais (Ll o 5 g (Geimgd Jouz Ojgots Sund (nl09d oo 750
il sl T olasl ) 255 5 oled Jols i 4y Sl 50

(1 mdoaw Glgae Joliwl) o5l Cow ybd -5

Nm?) b Jgoo E
(Nm?);,.5 p
Kyl T
SUg mdle
(Nm?) g5 o
SRS €
L ¥l
Yoo k
W igiy )
Sl e
bugs jlaie Ave

9 Ao (Sletl 0 a5 lie )3 Camgn 9 AT 5 padS 3929 D jg0 50
allio (yie p0 Loy 4wl 0sd 0 00,5] laailis § pdle ] 51 o
b ool &b)l 5 0,Lol

(1 s ol Jalsh) a2l n -7
SN gz e ojlad Ngd oo 4l 8 (1eg) 505 jeil Wl b g2le (ol
Dgdbon dLdg a0 0 p9d bad il Jladee 5 (S95095m sl b g ady S
les Sule; gxle slosliial 5 (cmgiazpe 50 1) 3 OIS
alie ;0 0ads ool glye 5l ao 0 15 JBlas a8 ol S py v/
23 Sl j9iS S5l gy sale SBlone 3l b
lon b wil cmgiaz o 5o cish og oslu Lols calols wabis v/
D5l Coley wwl ol o)Lil 1 4 bdiged jo a5 B
ol " s @ azlie a4 g el ) agd e ST loaze
S 50355 "[10-2] wlosges Guiizs (6, bown (yliine £adge
&l oolanl BB g o s B ol allie j0 oo solitl gzl v
RO CRVH P
odllas 5 dlie Lol Glaal b bLs ) o oo s a glayl 51V
ool Glosige glp Ll 5 ST Glgd 5 Slompogs 50 4 oS
Sl 5 Sz s ped OB (e Gl 4 saled s les>
llas 550 40 0asilys 4SS g sl S ol gl 55 ol "[5]
by algs
aled 0055 (ol 5 slaasbioll & glx )l 5l v
29 00yl Jlaisl gar g oS j5bar ol s g leals ol v

1 JSTC.ens (EndNote Style)
2 EndNote

2)940l (5 )9US 9 pgle ds jui

2894


http://www.psrc.usm.edu/mauritz/solgel.htm%D9%88

	1-JSTC-2601-1950 (R1)
	2-JSTC-2601-1951 (R1)
	7-Template

