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Abstract

High silica fiber-reinforced polytetrafluoroethylene composites (GF/PTFE) were prepared by com-
pression molding, and the effects of fiber content, heat treatment temperature, molding pressure

XESIAH: ZEF, KN, R, Mot 2E, 6. SRS R R QM E SRR SRR D). PRl
R, 2023, 13(12): 1029-1035. DOI: 10.12677/ms.2023.1312115


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2023.1312115
https://doi.org/10.12677/ms.2023.1312115
https://www.hanspub.org/

|1k

e

farey
=¥

and molding temperature on the composites were studied. The results of the study show that the
composites have good properties when the fiber content is 40%, that is, the resin content is 60%.
If the heat treatment temperature is too low or too high, impurities in the prepreg will be retained
or carbonized, resulting in high dielectric constant and loss of the composites. The heat treatment
temperature is selected to be 260°C~280°C. Increasing the molding pressure reduces the porosity
of GF/PTFE composites and increases the compressive strength and dielectric constant. Excessive
pressure will cause the PTFE particles to deform violently, the relative slip of the cloth layer will
tear, and the compressive strength will decrease. The optimal molding pressure of GF/PTFE com-
posite material is 10 MPa. When the molding temperature is 320°C~380°C, the mechanical proper-
ties of GF/PTFE composites increase with the increase of molding temperature. However, when
the temperature exceeds 380°C, the decomposition of the matrix resin is accelerated, and the gas
generated by the decomposition produces more micro-defects and pores in the material, which
reduces the strength of the composite material. Therefore, 380°C is the best choice for the molding
temperature of GF/PTFE composites.
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1. 5|15

TEF A R AT IR, R B TR ER S T u A B IR, PRIUE L 75 S B A A =8 Pyl
EI & IEH TAE . RN RSB R R RIS 5 Il , 75 25 &% R 1 ARG A R [1] [2] [3] [4].
I R 2 B T 4a T 20 4D 50 fEAR, FEETE T RLSAMRIIE R APEREIRTE, BUIT IR
FUERE IR BRI . SRR R B R EEARE, LA R SR TAER R . FE VUG LM (PTFE)
PR R IRk fh2ERa e 2 Re skl R R B EGE, 2 T
(IR U A A R A AR e A . B T ORUE TR AR, HLVUSR 205 BA S R I RR i, (RN
T LA A ARAR I 2R 1 BE B ) AR R fe 1k, (R VUSSR AR )5 R A, DUl AetERe 2, &K
ARHBOK(10.9 x 107°/°C), FIVESE I AR A4 030K B 52 B B 75 >R [5]-[10] - 38 3ok B B 4T 4 38 3 PTFE
ST DL B i Re B 7 20, SIS AH O] BELE B S i A2, R S R A MR SR A [11] [12] [13]. oA,
fEHBsLr g fs, EEMR Rt G, ROPRuEvER S, LUK REPEIC, SRE MR R & .
Zhang “5[1410F Fo A BB AT 4 i PTFE, 25 SRR G AW RIS i B B 41 4 & 2 MR b s n, 7248
BHEEA RSO, 255 R BEAT 4k BRIk NI, AT AR 4E3E 08 5 5 6 MR BV 2 800 B 1%
fiKo Riul ZE[15]0F S BFELT 4L 78 PTFE, TS EA& MBI IREIE N 14.2 GPa, XIR5ESE N 165 MPa,
Y14l PTFE BRI 24 1%, WERSBEEM) 6 ff%. Huang 516118 H B BE 41 4E A 1458 PTFE, RILBEEZE01
BN, EAFREINECE, S BAE 2,24, A BIRFERTIA 0.0018. #F 2.237 glem®, WK Z 0.005%.
Wei Z5[17]30 5 BT 4 V) 22 38 5% PTFE, W T BB LF4E T2 i) i Qe b M AR e e, S R A0
BEEABARA R RIA - T et

ASCE LW FEA R T2 S HO0 ik S A 4 1 50 3R VU 9 20 526 M BHGRIPTRE) ) 27 g i Ve e (1 52
Wi, i GFIPTFE EAMEHRAERMLT4ESEM T EHE, A GFIPTFE & &Mkt —5 R Tt &
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2. REMBSHZE
2.1, SEMR

R A BB LT YEAT, BRPGERFHAM BRI T PR A, R 0.26 mm; SRIUGR LIS 70 i, [
B 50%. A SR VU S M IR AR 73 BORON s i W R A AT AT 250 - M - AR, BRIAE SR
5 (10 TR A AT A 5 SR DU I LA PRORH(BL T AR B R, SRV T 214645 2 GF/PTFE &M KR
JEBL 2 TASR vk Re A/ s R RE AR RE, HI T B Ik RE I

2.2. MRAFFE

SKH Instron1185 AL 75 e ik S LA S 44 KHE J 22k Re, SeiabrdEZ I GB/T 1447-2005 [18]. GB/T
1448-2005 [19]. GB/T 1450.1-2005 [20]; 5 RAIMIARM RS T ZHT T T 077 IR A IR J 2 M A B e 3202
X AR L BEHEAT AR DGR .

3. LREDH
3.1. FYESEY GF/PTFE E4MBIEEERENT

A EEETEMEER TR R T o5, A SNSRI, 1S A atkae
MR KRR ERGR T A4 & . B 1 R4S RS GFIPTFE S M EH it gex R4k . HERT
DIEH, MLF4EELE 40%00 R, 4580 S G MR RRERERZIAECR, i AR & bE 21 4
B B IEINTTANWTIG R o X A 2 A ADRESZ B E R IR, 32 B b 3 s A s e S A A A R A RS
LR S I INAL A AR AT K SZ R B AT RN 3 BRI RE D78 K, RIS R AR s B RIS R i B . (H2
YA Y BN A 40%0L LI, ZF4ESR T H IR AR G 0 X5, JUHE XS PTFE X M4 & K i gt
IRKII R, RPN X IR 4 & BT it — P K, Khghalokiggs, Rofnmpe kg —5>
BOK. BB LY G it 45%0T, FARCIECRIE S EAR S PTFE RS .
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Figure 1. The effect of fiber content on the tensile properties of GF/PTFE
composites
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Figure 2. Effect of fiber content on the dielectric properties of GF/PTFE composites
B 2. AL EX GFIPTFE EAMB BTN

K 2 N4 &5 GFIPTFE EAMEM eI . MEIRTLUE H, BAME U 55
FEA IEDMEBELT 4 5 B30T 128 T 5 - 1X 2 B T/ GFIPTFE B &M EMA R, PTFE U/l F £k 2.1,
EEEEAR A B ECN 3.8, FTLLULT4E S EIINE:, PTFE S &EEC, EaME T EE Bk, FFE,
BAEMEHAA BIRFE BT 4 & R I, S E b RE N %

i G UL EANFLFYE S X GFIPTFE S &M EHMERERIS M, EFRLF4E 558 40%, BI&REHN 60%.
B GF/PTFE &AM B FL MR 82.5 MPa, Fiffitii&’ 9.71 GPa; /r MM %N 3.01, #AEMIETIA
0.020, HAMRM 1A ERE .
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Figure 3. Effect of heat treatment temperature on the dielectric properties of
composites
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Figure 4. Effect of molding pressure on the properties of GF/PTFE composites
B 4. REEHxt GFIPTFE EAMRMERERI SN

3.3. RBEH¥ GF/PTFE E&# 4 EEa02M

A 2R SRR G BB SR, SRR ARG R AN HEECNE, W 4 R
SRR G R, BEMEHLR R, MREEmEE, SampsgimEite; Fr, LK RS
AN R E MR L AR IR, RO HA2, K774 10 MPa LR, &R ECEE
TR, MBI RESCE: mH, SRR G PTRE BURLRI ZIARTE, A R A T
B R AW, JRARTRE T . FTLL, GF/PTFE &AM R L 71 E 2 10 MPa.

3.4. BLRERX GF/PTFE E&# I RERIR IR

BEE B LTS, GFIPTFE &4k ) 508 B th ISR 1S K G Nt ia s, il 5 iR X2
NS B BARET, Bk PTFE RiASEA&ERAUIRE, TaltERizE, SBILTYEARE 705 45 & M sk
Fa, HAEBRRIASIVER T = e S HEEEL, PR T R EE o B e i ey, HRAAR i 78 20 I
RRANMEEE, PIAHSENLIREES . 7 FEEIZal. RIEUL K T RVGAEAE I 45 & SR IR 2, Bl B 18
ROUE N, MORMERT R 75 s AR TERRIRE ), AT & MRk E 2 A4 . 320°C~380°C i i Vi
W, BEECRIREERG N, PTFE MERLNIE, SREEMINEBCNE .. AR E & T 380°CH, IR AL i 22
MR, EORFERR S, MRS, R A RIS IR A MR SR G, s B A
MRS 2R . GFIPTFE -84k 12298 AE 380°CIf ik, PRk +: 380°CYE N GFIPTFE H &4 kHx
FE R IR
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Figure 5. Effect of molding temperature on the properties of GF/PTFE composites; (a) compressive strength; (b) tensile
strength; (c) interlaminar shear strength

5. BEUREXT GF/PTFE S &MRMERERISIN: (a) E4a52E; (b) THIEE; (c) BEITYIERE

4, &Eig

1) #F4EEX GFIPTFE &M EHIPERE A RO . A4S MmN, GFPTFE S A& MR {f5s
JERRK, (EAHPERE T . ZRa 5 MR 1Mk GE, H14 GFIPTFE B AWM BN, fHilF4isah
40%, HPEeEH 60%.

2) FAKGIEIE R T = o] DASE I 7 43 bl 2% B TR R R I 4R |3¢1EE’EA7H7HEI’J HL BRI FE . H2,
LI 2 T BT AR r () 2R THI VG P AR TR S5 2 R AR B, SRR “ R0, A B BRI RE X
BCETE, DICRREENREE R, A B B 260°C~280C .

3) MiE ALK 3G K, GFIPTFE BAMEBHLBRZR K, KA@M i E UG K. K id R siE g
PTFE MURLEI ZUASTE , AT JZ A1 7% R AE A, 45 e 1 % . GFIPTFE & &M BHg s & /14 10 MPa.

4) R ETE 320°C~380°CHY, FfE AR T =, GFIPTFE EAMEL STt & . (il
380°CJa, MNIBIEARM o0, o0 fdr= R SRAEM B P2 AR A 2 R B AN S AL, (R E G ARREE T
K. FTLL, GFIPTFE 5 &0 kAL B £ 380°C itk
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