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Abstract: Composites based on engineering thermoplastics exhibit excellent mechanical and thermal properties and simple
processing and reprocessing attributes, and are widely used in the aerospace, three-dimensional (3D) printing, and auto-
mobile industries. Polyphenylene sulfide (PPS) is one of the most desirable engineering thermoplastics, owing to its superior
thermal performance, inherent flame retardancy resulting from the presence of sulfur in its backbone structure, chemical
resistance, and satisfactory electrical properties. However, pure PPS resin has limited applicability owing to its brittleness.
To compensate for these shortcomings, various filler materials are frequently used in the manufacture of PPS composites.
In this review, we would like to present the correlation between the structure and physical properties of PPS composite

materials using various fillers.
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Figure 1. Classification according to the type of reinforcement.
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Figure 2. (a) Thermal conductivity based on the mBN/nBN ratio
and (b) thermal conductivity of mBN/nBN/PPS.®
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Figure 3. BN/PPS SEM image and schematic diagram (a, a') m-
BN/PPS, (b, b') p-BN/PPS, (c, ¢') ¢-BN/PPS and (d) thermal
conductivity. "
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Figure 4. (a) BN@PPS core-shell structural synthesis process, (b) PPS/BN composites optical microscope image, (c) Thermal conductivity

results and (d) PPS/BN composites thermal conductivity.'
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Figure 5. (a) PPS@PDA-CNTs-SiC manufacturing process, (b) thermal conductivity of PPS composite materials and (c) temperature
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Zhol W2 AW £ W Iz N B 4 YURol, I3
27} 7} =& PPS@PDA-CNTs-SIiC B33 BH &

(@

=7t 7V wEA S7kshe Aoz RuE g

Zhang Q752" methanesulfonic acid (MSA)2} isopropyl-
trioleictitanate (NDZ-105)2 AME3Sle] GNPL] WS 7j3
(fGNP)3t 3, AAE w7} 7| PPS/HAGNP B3t 22 1
T5HATH(Figure 7()). L AT+ 40 wi%®] fGNPE AMR5}%
= 1, oF 441 WmK9| 2 €A==5 UehUth(Figure
7(b)). o= EHo| 7HAE MSAS NDZ-1057} PPS/fGNPE]
AW & g Fastste] AAE Aor BoZ o] &
o g2 QrE EEot] EAEEE /A fldiMe B
A Atelo] Y EQA S} AW H2teo] AR gl ¢

F T AL BAT 5 Qe
3. PPS/hybrid filler SEtxiZE

F 2ol AEEE NSt 714 A 2 14 5449 A
S5 223617 flote] g4 ARt A2ty Qret 2 F
7HA] o) o] HAFAE FAlo AMgshs dtEol 3 E L §
th g Z2A o g 53 Ao T2 Algty Ares A7 AAA
o] ot EEE dYA o, Ha AfuEe w2 EAEE
£ 7= Arz dEA ok ol BAA Y AHES &8
3t7] 9I%t stolueE KA B Rl AFET 9k

494 w4892 |D MWCNT (one-dimensional multi-
walled carbon nanotube)?} 2D (two-dimensional) BN ARE-
3} PPS/hybrid filler B3 29 AW € A} AT

PPS (wi%) BN (wt%6) MWCNT (wt96)
PB-30 70 30 -
PB-40 60 40 -
PB-50 50 50 -
PBM-501 49 50 a
PBEHM-501 49 50 1 (H202 treated)
PBAM-501 49 50 b | (acid h‘eated}
(b} 1.2x10° . (c) el / PEHA-SY, M-T model win Pectect nterfac:
LB = = - FBHM-504, M-T model with Imperiect nledace
— PRAM-S01. M-T mode wih Impeect inertace
;i)’ g b -; - ::::\??Ell u‘:‘ln::elmw Impariact nleface
“E . - ' E 154 * FE r,mﬁi )
¥ Lixlo . N = §
3 =
2 =
b E? 10 . N
E 5 A
2 ® v
3 'S
E‘ L oo ; ; .
S 0.00 013 026 039
Ox 10 PB-50 PEM-501 PBAM-501 PBHM-501 BN volume fraction
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Figure 11. (a) Friction coefficient by content, (b) friction coefficient, (c) wear rate of the PPS (56)/PA66(24)/PTFE(20) composite depending
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PTFEZ} interlocking network structure (INS)E H£&3}o] ul2h
A A4 D ek gdS /RSt Hu ot ojnf) gad
£.9] Zo|oj k= G v d}7] €5} micrometer carbon
fiber (MCF, 40 um)$} short carbon fiber (SCF, 4 mm)E A}
8519t} 7 A7} PPS/PTFE/SCF209] u}2t #2=7} ok 0.103
oz 7P W& A7 AYE E Y th(Figure 12(a)). EZL, B
7o) nf2 FH 9 friction pairs 43t A1}, MCF/PTFE
Xt} SCF/PTFE 487} 431 3lo| Bt YEYIE A4
sto] SCF7F A A F=s Fe AS &Sk £ PPS/
PTFE/SCF 53 29| F8 vtr WA YFo| &t npzr} 5
whEls M2 nhEele ¥ uschFigure 12(b)).

A Ha2 Jh

mEAe} B2 Ajole] Aw gL
Al g o] fEo] 2T 24 % shtoltt. ga}
A BA} B ] AR S el A Saat
249 B3RS FEs] AaiAE BHolt. ol ®
73RSt ALY A H&2AE S FA7 = R e E J7HA
A, TR AH, 12T (grafting) S ThFe o] A7
3 itk

Wu AFEL> PPSe} &AM o] AW HaEHE A
7] €J3} short carbon fiber (SCF) H-2 AFs} 12} H (graphene
oxide, GO)2. 2 7| &5l EFHRE A=At Abst 12
| FHL of|FA]7], Sto| =AY, 7k2 R Y 7|9} 22 B}
2+-g717F 7] doll SCFE Atsh ajd o= 395t /\}
&5t AW 45 FIAIA PPSOA R (=2 S8
Aoz e 4= qiok. PPSe}; ghad7o) A @7—‘}@15
ghelst7] fiste] 3t SEM ARRlE B, Akt e s
A 2HA] 2 7%, PPSY} & Afolof| F=o]
A9t 4reF 2 A2 E o gad RS AR A, LA
oF A Aol 9] A &k o] /e F=0] AR RS
gho1gt 4= Qlth(Figure 13(a)). ESF Q1A A== 151 MPao]
Al 170 MPa7lA| 3 A& ER1E 4= lth(Figure 13(b)).

T3 JA7HIE AMgSte] Al 2 9 23S #0171
gt 7= YA ek Yang A7 72 8A OF
2 Z33}= modified PPS (PPS-COOH)E §HA]sHe] -85}
At (Figure 14(a)). ©]& ARE-3}o] PPS-CF2] interfacial shear
strength (IFSS) A& A1} PPS-COOHE A3 S o IFSS
o] Zko] 36.1 MPao]lA] 49.1 MPa7tx] A48t 272 de
4 QA tH(Figure 14(b)). ©]+= PPS-COOH7} CFEH] Q=
“OH = 02X 2L 2g7]9h 35 vk 9 BAZE 1
& BA5] fECR BeitkFigure 14(). |9 FAHE
HO &, COOHE -NH,E H7ste] Atg AiE HIlE]
et

Durmaz {1822 Joncryl (ADR-4300F, BASF), amino-
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Figure 15. (a) Tensile strength and (b) diagrag of PPS/additives
effect.?®

propyl polyhedral oligomeric silsesquioxane (APOSS), 2,2'-
(1,4-Phenylene)bis(4-oxazoline) (PBOYE H7IMAIZ ARE-3}4]
A H2Ee A dF2HE Bustg Al 79
A7 B% QAL EE A7 ATE IS 2 Uk
(Figure 15(2)). 9] H7Hl= @24F £HY 2879 Whg
sl7|Lt PPSe] Witr] 9l —SHe wheato] A gt e jA
8}aL (Figure 15(b)), 0|2 QI3 17 B=X F716H%et.
oA PPSSH B F Aol9] AW HEE S 943 717
X 24 7@ Qo] 3, PPS/CF BHARE 3

943 BHS TET 5 9L A0 s|gErh
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Conclusions

PPSE TEH ERO QI3 A A, Wk % ¢
S 71AH B4 AT Gtk ole] FBEF, AEA 4
woh A7) 9 Heju So) A2 A Sl8) B o
£ 7154 Holsy] 913 Tkt PPS B 2ol A7 21
=3 glck. ShAIRk, 44 PPS B3RS 288 45 7
o whe] Hxe] B4E FHAA EoHe 497} v, of
£ PPso} B0 whe AW A2t o]t & EFolA
£ PPSO] W34, vk 9 W A4S FAA717) e 8
AR ATEG thal 27NSHa, PPSet BAA Afele] wr
& A ARl o8 2AS 25k 9 mARIe) pps
o ESHAS AL 4 gl B R B AL el
et A= WA aohehTt Aol B4 AT 4
At 2ol g 487t A&H 0= F7heka gk 4
AU ole Berael 3 shbel PSS S5 BEAIRE ol
oot 08 S8 BEAY RN A GRS 23 9
on], PPS| B HekST BRI AR Ao B
83te] ThFRr Rofol 4 8T 4 71E Tt
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