% 9 47
202149 A

MAR R 5 ) &

Machinery Design & Manufacture 247

B Y 22 5 AR L A AR
AL AR A TR LI FF R

e, TR &S
(R TR =B RIS AT T, B 201620)

B hTHRBRG LB L I A e 45 e Tid 42 833 A7 B a4 S 6 e WL A R R R FRT T B
ABAQUS # 5 5 & A+ 4k i A FRTAE R SFBA A P A2 5 VUMAT 2 U A AT e A A AL B4k il e Tad 42, 45
AAREN . 2@the h itk E 2 EARE, 5 2 4h4bik 2 iARK . 1Bt xbas 4 4 2 5 AT LA AT AT AT 4R B 92 08 4%
FI s R 545 AL RMAT AT IR T A TRATKEA 09 B A B AF L2 o 4T SR LA AR 4 Al e Tad A2 a9 AR AL AL T
BRI

KR AR R EE SR $hEIIN T AL ; ABAQUS; AMIAREL ; 7 [m %A1 71

RESHES THI6  MXHEIFRIREG: A XEHS:1001-3997(2021)09-0247-04
DOI:10.19356/j.cnki.1001-3997.2021.09.055

Finite Element Modeling and Experimental Study on Drilling Process of

Carbon Fiber Warp Knitted Composites

CHEN Xiaochuan', BIAN Xianli', HAN Sen?
(College of Mechanical Engineering Institute of Intelligent Manufacturing Donghua University, Shanghai 201620, China)

Abstract: In order to study the drilling process of carbon fiber warp knitted composite material, the finite element model of the
composite material drilling was established by analyzing the microscopic structure of the warp—knitted fabric with the finite ele-
ment analysis software ABAQUS, and the constitutive model of the composite material was defined with the user subroutine VU-
MAT to simulate the drilling process. The simulation results show that the Z axial force is positively correlated with the feed speed
and negatively correlated with the spindle speed.Through drilling experiments on carbon fiber warp knitted composites, the experi-
ment results are compared with the simulation results to verify the correctness of the finite element model. It provides a theoretical
bastis for optimizing the drilling process of carbon fiber warp knitted composites.
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Fig.1 Three—Dimensional Geometrical Diagram of Carbon

Fiber Warp Knitted Composite
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Fig.2 Analysis on The Microstructure of Carbon Fiber Warp Knitting Composite
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Fig.3 Finite Element Model of Carbon Fiber Warp Knitting Composite Drilling
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Tab.1 Material Parameters of Carbon Fiber Bundle

E, /GpaE,,/Gpa E,/Gpa G ,/Gpa G,,/Gpa G,5/Gpa v ,/Gpa v,,/Gpa v,,/Gpa

207.3 2442 2442 11.63 882 11.63 029 031 029
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Tab.2 Resin Material Parameters

E/Gpa G/Gpa v

3.0 1.1 0.35
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Tab.3 Material Parameters of PCD Drill Bits

pl(glem3) E/Gpa v

1.45 900 0.2

=4 “BEE"MMRSE
Tab.4 Material Parameters of the "Matrix"

E,\/GpaE,,/Gpa E ;/Gpa G ,/Gpa G,,/Gpa G ,,/Gpa v,,/Gpa v,,/Gpa v,,/Gpa

811 3.07 3.07 1.13 .12 1.13 035 035 0.35
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Tab.5 Hashin Failure Criterion Parameters of Three—Di-
mensional Biaxial Warp Knitted Composites
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Fig.4 Boundary Condition Setting Diagram
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Tab.6 Selection of Cutting Parameters
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Fig.5 Schematic Diagram of Each Stage of Drilling
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Fig.6 Simulation of Z-Direction Axial Force with Time
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Fig.7 Experimental Tool
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Fig.8 Axial Force Measurement System
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Fig.9 Z-Direction Axial Force Variation in the Experiment
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