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Abstract

PEEK/PTFE composites were prepared using polytetrafluoroethylene (PTFE) and polyetherether-
ketone (PEEK) as raw materials. The effect of 10% peek on the mechanical and tribological proper-
ties of PTFE was studied. The results showed that the tensile strength, compressive strength and
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elongation at break of PEEK/PTFE composites with 10% peek were 11.51%, 40.76% and 16.21%
higher than those of pure PTFE. In terms of tribological properties, the wear rate was reduced by
17.65%. The effect of peek on the friction properties of PEEK/PTFE composites was revealed by ob-
serving the worn surface morphology with SEM, which provided a theoretical reference for the de-
velopment of new PTFE matrix composites.
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1. 5l

MU )2 A AT S MM &, LR DTSR % T ACH AL TR S s 5
s g o AU S I T SE P AN A I AR PERE A IR 5, B B R R BN A 1 TAE AR
e SN, ZemEUEERAEGIKE. BirshE SRR EERAE S FESY. Bk
TR DL R E RS SR, RV 0 B (P LA K R EBEEEE 55 . PTFE {E Ny —Fh sl
I E ML, ERZIMEATEE T2 NA, GHEEN MR R ZE RS ISR &L
M AT A AR Y m 2 8k et b B R R R B P DR SC R A, MR ORI
FEigir.

PTFE FLEA RPN FEIME. ERYERE . PUB@EERE A F btk ge, R Amiib Ty =97 HLR
b 24T B TR R R 1], SRTT4E PTFE 78 e B AR GE R RIE, thBRE T B AREZ
VLRIBREE, i BTG 2 . 5 R AMEARSE . XS PTFE & 24 o . S8k, IRZRIRTHE 0 TARHR
BUBRE REFNBE R 2 REAOMLEE, TR — P L AR BR I R 2. BRI B PE . 9RO ER ), FERETER LA
REERAUR T SR AL mPE e R &, Hoa vz .

WCAEde, [H AN 3E A 2R B et R PTFE HEAT TIRA ISR 7t . WAL SRR 4 8
RIIFORH2]-[4] SR 4EBURL[5]-[9] K JeH UL T 3URH10]-[14], BIE AR IR BHE ——40KRL 5 SR [15]-
[19], XL FEAL IO RITE AR FFRRE LIETE T PTRE & A PP B if BE 4k R o

Hi[201FH PPS 5 PTFE RUFMIAHZBMERA BRI, AREF T PTFE M YE. P faE e 4t
MR AR R AR o 2R 1505 2155 R F #U K T 2 % PEEK/PTFE EAMEL, W50 E & fil& M Rl fh
S I DR P R BE B Ve R o TN S [22] 38 3 40 2 A 17 SR Tk Pk ) 5 ) 0T 2R DU 9 2045 52 6 R B 2R
(12 s PR BV BB S I BRI 2 I

VEETERTIARIRR T, 383 7 F 30 1505 B A 732, WAL T IS 6] 53 5243 400 PEEK X%t PTFE
J12E M RE AN BRI 22 ML BE A2 [ 23] [24]. PEEK/PTFE E &M EIAHLLI T46 PTFE, 7FPRIEVEE I GESEA
b, i EmPERES I IR T, 2 PEEK ¥SIIEA 10%, PEEK/PTFE E &M B 1Ak ecit, H AR
B BV . AR SCHERTIAR S Rl b, 2 — 2D NSRBI M FEWT 9T PEEK XJ PTFE J7 2% PERE AN BE ¥R %
PEREIISEMR, $RZ PEEK X PTFE JJ %5V REFN BE 2 = M B 52 AL, [ Bt ik — 2D B0 F 47 J 0 vk fff 1
NI K PTFE 352 A ARHR (LB 10 A S0 BEfill .

il

DOI: 10.12677/ms.2026.162021 45 ey PR


https://doi.org/10.12677/ms.2026.162021
http://creativecommons.org/licenses/by/4.0/

S

2. SKh
2.1 FRHH

RV OIGEHAERET ZAHARERA THRAF, FERAEN 40 um, %EH 2.14~2.20 glem®;
BRERRR 25 72 O S R i S PR R B IR A F, “FIRIAR 24 um, 25N 1.4 glem®,

22. EEMRIEHIE

¥ PTFE 5 PEEK BioR7E 150°C FHET- 3 h, TREEE&H . B R PHE 1 im b o sl Fx
B PTFE ¥3K . PEEK ¥R, 7ER#ILIENLH L 1200 rimin (3 EHEATIR A, &K 30S, JBE 3~4 K, R
GYSENERFA R SRR &R SR M FAREAT i 77 30 MPay i E & 20 mm/min 1)
AR, TREFE 7 30 208t RBP4 s BB 4% 5 RS B 12h DL E . TSRk
BUIRBHNEAG o, DL 50°C /NI B 26 = IR JHR B 360°C, fRif 3~4 h, BHGZEIZA R =R
JERURAEAR, S E 1IN THEE, KN T3 25 et .

Table 1. Composition of PTFE composites
# 1. PTFE E4HRIMR S

SEME o (PTFE)/% o (PEEK)/%
PTFE 100 0
10% PEEK/PTFE 90 10

(@) Frffilk

1
1
i 77#‘»77'7
|
I

(b) Hs4iilhe (c) EEBAHE

Figure 1. Test piece processing diagram
1 it TEE

2.3. B Gk

FEHATRAE PR RIGN, E95 GB/T 1040.2-2022 (¥R hifPERE I E S 2 #F4r: HIBAIE Rl
FIRES 26 TG . 76 B4R REMR T T, 1K4E GB/T 1041-2008 (¥R} 4 RE M E Y IIFRAEHEAT
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R N T HRIR S Rk R e, R T AG-X LR HL T T RSN LK 4 VA B A FERHK R A
itkRe. fERRIG R, BE TEE MR A 50 mmimin, DU GRG0 AS AR P . TR
RS, WA TR 10 x 10 x 4 mm BRFE, RAEE Y 1 mmimin,  DUSSSEBRAEFH o 0 R 4R A5
TEBEFR PRI MR REDA 7 T, 151E GBIT 3960-2016 (B ol BEHE B 4RE0 /i) MR, ] 7 ifkish
BEBURIEHL . RFE R 30 x 7 x 6 mm, FRIEFE T QT450 fE BRI, HAFEIAS] HBW170, X5 FE
HOR A T T BB IS 26, 75 200N FIEk . 2 Hz B3R DA K IR RS Nk 47 . G Rl 3 E A 0.5
ANEF, FEEATAEN 10mm, SHEER 0.04m/s. ALRIESLIGEHR Ml et S 4 & X, B B rkaeillitis
WE S TATERL, A4S R DL =S R P I E e, e Tzl B o bR 2 .

RIGEE R G, ST T RSB b Bk, BATEERRETEH TERAE, DEHEMR
Ko 8, M T T A E, DRI S, S, KA T Zeiss Sigma 300 14 HL 1 BB (SEM)
SPRFE I B SEAT T IRAN SRR AT, DA 7 I B S0 Lk e

3. &BR5WiL
3.1 NEFMEESH

2 VER MBI T 4l PTFE #1KLS 10% PEEK/PTFE & &A1kl 8] 112 RE xS EL B « X T Pidi s
FEiX—f8FR, 10% PEEK/PTFE B & RHOEUE Ny 23.44 MPa, 54l PTFE #18H1 21.02 MPa AL, 1H41iE
LB T 1151%. M EMKER T, ZEAE MRS 212%, FHECT 46 PTFE MR 253%, MK T
16.21%. SR1M, MHAERNE, EPUEIRE E, 10%PEEK/PTFE B4 BRI T B35 M s, s
5 FIA 259 MPa, A T4 PTFE A4 8HK 184 MPa, SEEL T 40.76%(1) KERHEIE K . 1X — 45 F 478 T PEEK
MRS NIRRT PTFE AR EERERIA R DTER,  HEM o] BRI K% B A MR v,
JFL T T S e o 2B P e A A e SR R AR RS IR AT — IS A N TENLEE, T LU, PEEK
5 PTFE 7450 LM ZERSE T S G, SEm 152 -& AR B by o6 A 224G BT AR,
B PEEK s NIMERE M2 S G M BHIPURBREE T K 7 B MR O) . [Ny, 2565 2.2 Wi /)%
PERERISE SR, AT LA —2B A, 10% PEEK/PTFE & &M RHE D THE A LA, 1XH BT BN
NEFIG, T — B3 T M B R AR 1 B

Table 2. Mechanical properties of composites

* 2. BEAaMRIFE R

Habr PLdr i (MPa) 12 (%) Y525 (MPa)
PTFE 21.02+1.25 253 +8.7 184 +6.3
10% PEEK/PTFE 23.44 151 21272 259+9.8

3.2. EEEEMREHT

% 3 4 T4l PTFE MR 587 10% PEEK ) PTFE & &M RHE BEH 2 808 = 155 505 T % EL 3
o IFAE AT LIS M WSR2 2, 7R Z mdmiiy, 40 PTFE MBI R B E . R, HBA
10%I1) PEEK #4KHE, A PEEK A5 I BEH R EECK, A133 T 10% PEEK/PTFE &4 KH B {4 BE 12
RECHAIGIN. BAAME, 10% PEEK/PTFE &M BN BEEE R BUA S| T 0.1146, AHIL T4 PTFE MEHT
0.0985, H:IMKIEEEIAF]T 16.35%. XK A2l PTFE B4 FHERIME /155, WEEh 20 T4% 5 K AR 9E
SEI LR AR, YRR BT D)3 B AR A, R I ARG A BE 1% %2 %0(0.0985) . 45| A\ 10% PEEK
J&i, PEEK 2 FHEH RIME R NG54 5 PTRE MR SURERE 2 [T B s (0 ST AR ELVE L, — 5 Tl R 17
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PTFE 7> T-HERI H B, 38N 140 e 0 A BEBERE 77: 53— 71, PEEK 1wl B R 2 S A0k T
FMAE L S BV RS T, WA AR T IR R AR M S B YRR Yy, S EUREE R 0.0985 T
% 0.1146, H4MEIL 16.35%. SULEIN, fEEMRET M, 10% PEEK/PTFE E-6 M EHEILH T 2 & bk
o HERRECN 8.4 mg, AHET4E PTFE #kHK 10.2 mg, SEIL T 17.65% K08 /D . X —45 5K,
PEEK WIPERLF I AAIG5E T PTFE MEHOBUBI UL AL V), A RO RS 1 7EEE B R PTFE 2
P 5 EEE R 2 B ALHIVE R o 1IX— RN PTFE RAMRME TR ZRSZ s AR EE 137 5 N 1N $ 4t
TH IR

Table 3. The friction properties of composites

* 3. EEMBIESLEE

Hare FEHR AR 4N 73 EE (%) FEEABL 0 B () TR E 7 E (%)
PTFE 0.0985 + 0.0052 0 102+0.73 0
10% PEEK/PTFE 0.1146 + 0.0068 16.35 8.4+059 17.65

3.3. PEEK #3538 PTFE EEEHIIEO R

2 J&7R 1 41 PTFE #ELEL . 10% PEEK/PTFE B &M RHE BE 4015 IR IH TR S RHIE « I a] LLIE M
AL F], 4l PTFE AR /R B FE R R TR SR, EIH EE RGN, HLREAW T B5R
RIS K E N L& R o X LERORLAE R (M B A T, BTN PTFE MORHI AR R I8, kT
BRI IR ARY) T« [RWL 10% PEEK/PTFE E &M KL, U E BRSO R tHE 8 T R IR RS S %=
ISR S, (AILRILE T 540 PTFE MR R I BBt Re . BRI S, MHE T4 PTFE Ak,
10% PEEK/PTFE & &M RHR I RIREE B &R/, HYYRREE NEE. X —BEBWMAHE T PEEK
BRATIN, RIS AR B (R, RIS T PTFE B AMEIIRTAEE, BT T ZE &AM
TIPS BB, A RERT T S AR B, AT E] T R RS R P R R P
MELRIN, 10% PEEK/PTFE AW KH 2 M MUR A it B i /b, X — Bl — B ESE | PEEK X &44
FHiR B R DTk . AHELZ R, 46 PTFE MEHEZ JIBEIR 5, HAR ARG S fRs, el BRI R RE.
1M 10% PEEK/PTFE & &t kl, FEfE I stk R & SHsy Ui RE Sy, RO T 5 gt 5 (i B
ft. MUK, 10% PEEK AN B3 2038 T PTFE EA M RHTI BEVERE, B 15 H R 245 -7
W, NMRME ST 1 S AU R AL T B A TR I AR

100 WD=208 MM Mag=100X Signal A=SE2
um - : o= 7 g 7 B
(a) PTFE (b) 10%PEEK/PTFE

Figure 2. Worn of surface morphology of composites
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4, gEip

(1) 7E /12 PEREJT 1, ¥ N 10% PEEK [¥) PEEK/PTFE & &84 B Fthi s BE L4l PTFE 327+ 7 11.51%,

PUHHREESRTT T 40.76%, Wi KK T 16.21%.

(2) FEEEER2EMERETTH, 2B 10%1) PEEK #1kLE, ff 10% PEEK/PTFE & &Mk B4R BE 1 R 40

PTG, ER AR FEC T 17.65%.

(3) BT W EEMRBIEMAIN, K 10% PEEK RN, BT T PEEK/PTFE £ &# K KR T

B, T ViR GRS PIRR ESRE, ARERTT T R AR

SE0Ek

[ FREG B, BAE, 5F RIUGR M TREMRHI B SR VL REE 70 3] HLAK T A2 %4, 2002, 38(4): 74-77.

[2] f#$E, 1YL, T SRPRIARXT CulPTFE B & R EESE - VE RER M HO BB B[] BEE 22244k, 2016(1): 38-44.

[3] Tang, A., Wang, M., Huang, W. and Wang, X. (2015) Composition Design of Ni-NaNO-AIl.Os-PTFE Coatings and Their
Tribological Characteristics. Surface and Coatings Technology, 282, 121-128.
https://doi.org/10.1016/j.surfcoat.2015.10.034

[4] OKIBHE, SRR L4EK, % SRR PTFE S-SMRHN B BRI R[] o TAPEbR 2 5 TR, 1999,
17(1): 68-72.

[5] Lv, M, Wang, L., Liu, J., Kong, F., Ling, A., Wang, T., et al. (2019) Surface Energy, Hardness, and Tribological Prop-
erties of Carbon-Fiber/Polytetrafluoroethylene Composites Modified by Proton Irradiation. Tribology International, 132,
237-243. https://doi.org/10.1016/j.triboint.2018.12.028

[6] Wu, H., Zhu, L., Yue, W., Fu, Z. and Kang, J. (2019) Wear-Resistant and Hydrophobic Characteristics of PTFE/CF
Composite Coatings. Progress in Organic Coatings, 128, 90-98. https://doi.org/10.1016/j.porgcoat.2018.12.013

[7] Desale, D.D. and Pawar, H.B. (2018) Performance Analysis of Polytetrafluoroethylene as Journal Bearing Material.
Procedia Manufacturing, 20, 414-419. https://doi.org/10.1016/j.promfg.2018.02.060

[8] Gweon, J.H., Joo, B.S. and Jang, H. (2016) The Effect of Short Glass Fiber Dispersion on the Friction and Vibration of
Brake Friction Materials. Wear, 362, 61-67. https://doi.org/10.1016/j.wear.2016.05.004

[9] Song, F., Wang, Q. and Wang, T. (2016) Effects of Glass Fiber and Molybdenum Disulfide on Tribological Behaviors
and PV Limit of Chopped Carbon Fiber Reinforced Polytetrafluoroethylene Composites. Tribology International, 104,
392-401. https://doi.org/10.1016/j.triboint.2016.01.015

[10] Aderikha, V.N., Krasnov, A.P., Naumkin, A.V. and Shapovalov, V.A. (2017) Effects of Ultrasound Treatment of Ex-
panded Graphite (EG) on the Sliding Friction, Wear Resistance, and Related Properties of PTFE-Based Composites Con-
taining EG. Wear, 386, 63-71. https://doi.org/10.1016/j.wear.2017.04.022

[11] Trabelsi, M., Kharrat, M. and Dammak, M. (2016) On the Friction and Wear Behaviors of PTFE Based Composites
Filled with MoS: and/or Bronze Particles. Transactions of the Indian Institute of Metals, 69, 1119-1128.
https://doi.org/10.1007/s12666-015-0666-x

[12] Jin, Z., Chen, X., Wang, Y. and Wang, D. (2015) Thermal Conductivity of PTFE Composites Filled with Graphite Par-
ticles and Carbon Fibers. Computational Materials Science, 102, 45-50.
https://doi.org/10.1016/j.commatsci.2015.02.019

[13] Jpigete, FRIAME, EH, 55 MoS2 Al PTFE Sk £ 4E SIS A bR IK) BE R BB AR PR RERT JU[J]. JBE 45272741k, 2008,
25(4): 338-342.

[14] Zhang, Z., Liu, W. and Xue, Q. (2001) Effects of Various Kinds of Fillers on the Tribological Behavior of Polytetraflu-
oroethylene Composites under Dry and Oil-Lubricated Conditions. Journal of Applied Polymer Science, 80, 1891-1897.
https://doi.org/10.1002/app.1286

[15] Qi, Y., Gong, J., Cao, W.H., Wang, H.G., et al. (2018) Tribological Behavior of PTFE Composites Filled with PEEK
and NaNo-Al2Os. Tribology Transactions, 61, 694-704. https://doi.org/10.1080/10402004.2017.1395099

[16] Wang, Y., Gong, J., Yang, D., Gao, G., Ren, J., Mu, B., et al. (2014) Tribological Behavior of Nano-Al-0Oz-Reinforced
PPS-PTFE Composites. Tribology Transactions, 57, 173-181. https://doi.org/10.1080/10402004.2013.861567

[17] Shi, Y.J., Feng, X., Wang, H.Y., Liu, C. and Lu, X.H. (2007) Effects of Filler Crystal Structure and Shape on the Tribo-
logical Properties of PTFE Composites. Tribology International, 40, 1195-1203.
https://doi.org/10.1016/j.triboint.2006.12.006

[18] Burris, D.L. and Sawyer, W.G. (2006) Improved Wear Resistance in Alumina-PTFE Nanocomposites with Irregular

DOI: 10.12677/ms.2026.162021 49 ey PR


https://doi.org/10.12677/ms.2026.162021
https://doi.org/10.1016/j.surfcoat.2015.10.034
https://doi.org/10.1016/j.triboint.2018.12.028
https://doi.org/10.1016/j.porgcoat.2018.12.013
https://doi.org/10.1016/j.promfg.2018.02.060
https://doi.org/10.1016/j.wear.2016.05.004
https://doi.org/10.1016/j.triboint.2016.01.015
https://doi.org/10.1016/j.wear.2017.04.022
https://doi.org/10.1007/s12666-015-0666-x
https://doi.org/10.1016/j.commatsci.2015.02.019
https://doi.org/10.1002/app.1286
https://doi.org/10.1080/10402004.2017.1395099
https://doi.org/10.1080/10402004.2013.861567
https://doi.org/10.1016/j.triboint.2006.12.006

S

[19]

[20]
[21]
[22]
[23]
[24]

Shaped Nanoparticles. Wear, 260, 915-918. https://doi.org/10.1016/j.wear.2005.06.009

Wang, Q., Xue, Q. and Shen, W. (1997) The Friction and Wear Properties of Nanometre SiO: Filled Polyetheretherketone.
Tribology International, 30, 193-197. https://doi.org/10.1016/s0301-679x(96)00042-4

&A%, BB ELE S S BRI [D]: [t 206038 30]. MER: VU)K 2E, 20086,

RIBIE, ZIREE, PVINE, S SRR/ SR VU9 O 06 G /K AR R M BE B 78 [J]. BhizK, 2015(5): 35-37.
W, PN, BFE T, SR £ R BERERA 2 A R 28 B RE 58 0 AT [J]. 7K, 2013(3): 38-40.

Tk, HR T, T, . TRERREEE Y 5 IR VY R 2% ) M R AL [0]. T 5%, 2023, 48(1): 85-89.
T, A, B, . SRR 0 R U 5 0 PR 2 ME R BT 7T 0], TG S5, 2024, 49(8): 44-49.

DOI: 10.12677/ms.2026.162021 50 kLR

4 Q\


https://doi.org/10.12677/ms.2026.162021
https://doi.org/10.1016/j.wear.2005.06.009
https://doi.org/10.1016/s0301-679x(96)00042-4

	PEEK填充PTFE的力学和摩擦学性能的实验研究
	摘  要
	关键词
	Experimental Study on the Mechanical and Tribological Properties of PEEK Filled with PTFE
	Abstract
	Keywords
	1. 引言
	2. 实验
	2.1. 原材料
	2.2. 复合材料的制备
	2.3. 实验方法

	3. 结果与讨论
	3.1. 力学性能分析
	3.2. 摩擦性能分析
	3.3. PEEK增强PTFE摩擦机理分析

	4. 结论
	参考文献

