H5145, 5 8 T B o ok N Vol.51, No.8 127
2023 4 8 H ENGINEERING PLASTICS APPLICATION Aug. 2023

doi:10.3969/j.issn.1001-3539.2023.08.020

PEEK-FC30 BB S ER & S EY EEF= 4L

FU, FBF, BEE, KR, T=7%, RigE
(BePY RS AL T RSB, P54 710021)

FEE . B9 5T M B YA 5 Bl 54030 3% A0 20 Bk 8k AR (PEEK-FC30)E 2 i JL 09 A T4 ¥ B3 gl 3t 4 4p R4
FHUHFE—FIRE., £ ki &4 T #-4 PEEK-FC30 B & WAt 5 A E A A2 (45 A 6421 (S21) 444
422 (S22) RAAR(316L) Fobk &4 (TCA)| 04 B S bk L Budb 3R 3T T 4B A ALk JE 5 70 5 x4 o -4 B 8l B 4 &
5 BB HER R, FFRAI, &R R m ALK B Ao Jf £ @ AR B xF PEEK-FC30 B4 23 £ £ % %%, PEEK-
FC30 Bt & vt & 83 A1 % MR e AR B T F IR X R H £ B BAUR A 4 L% B LR = 4R
TR BEA B, I, WA B AT RERE AT TCARM G TRESFHRABHRZR R, witeBi
WY HEE SN, REAFES MRS B, BRm T, L0200 R K R 45 2 itk 4t 3, B2 &) PEEK-
FC30 B 69 B4R 5 M4k BT, RAAVEA A XY BRI A % 7

FER: R A O L Ao T Bl B AR IR R TR BB R 5 A SRR A L AR R

hESZES: THI4  XERIEE: A XEHS:1001-3539(2023)08-0127-07

=

H-F

Bio-tribological Properties of PEEK-FC30 Mating with Different Medical Alloys
Xin Hua, Niu Zhaoyu, Chen Qiqi, Zhang Tai, Wang Yunfei, Liang Haitao
(College of Mechanical and Electrical Engineering, Shanxi University of Science & Technology,Xi’an 710021, China)
Abstract : Polytetrafluoroethylene, carbon fiber and graphene composite reinforced polyether-ether-ketone (PEEK-FC30) is a

potential friction pair for artificial joints, and its biological tribological properties need to be further investigated. The tribological
properties of PEEK-FC30 mating with four common medical alloys [Stellite 21 (S21), Stellite 22 (S22), Stainless steel (316L) and
Titanium alloy (TC4)] were evaluated under the condition of bo-vine serum lubrication. In addition, the potential effects of metal
surface roughness and hardness on the wear amount and wear mechanism of polymer pairs were discussed. It is found that the
surface roughness and surface hardness of metal have no significant effect on the wear amount of PEEK-FC30. The four metals of
PEEK-FC30 are all characterized by multi-directional scratches, pits, and plastic deformation of matrix, which indicate that the main
wear mechanism is fiber shedding and fracture, and abrasive wear causes by third-body debris. In addition, all the four metals have
mass loss, and the brittleness of TC4 oxide film leads to significant wear. Multi-directional scratches are found on the metal surface
without the formation of polymer transfer film. In general, cobalt-based alloy has high hardness, scratch resistance and corrosion
resistance and has better tribological properties when paired with PEEK-FC30, which has the potential to be used as friction pair
materials for artificial joints.

Keywords : polytetrafluoroethylene, carbon fiber and graphene composite reinforced polyether-ether-ketone ; biological

tribology ; roughness ; hardness ; wear factor
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