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[ABSTRACT]

medical treatment. In the traditional process of drilling CFRP, there exist the problems of delamination at the entrance and

Carbon fiber reinforced plastic (CFRP) is widely used in the fields of aerospace, national defense and

exit, tearing and burrs. In the paper, the vibration assisted drilling process is used to improve the traditional process of drill-
ing CFRP. In order to predict the effect of vibration assisted drilling of CFRP effectively, the modeling of finite element
simulation of vibration assisted drilling is carried out by combining the constitutive model of CFRP. Firstly, the mechanical
model of CFRP is established by considering the existing constitutive model while the cohesive element is used to simulate
the interlayer damage. Then the influence of vibration is realized by applying the vibration movement to the boundary con-
dition of cutting tool in the established model of finite element simulation. The finite element model is verified by compar-
ing the simulation results with the experimental results. Finally, the simulation results of traditional drilling and vibration-
assisted drilling are analyzed, which demonstrates that the latter one can effectively reduce the thrust force and suppress the
burrs and delamination.

Keywords: Carbon fiber reinforced plastic; Vibration-assisted drilling; Constitutive model; Finite element analysis;

Failure criteria; Damage evolution
DOI:10.16080/j.issn1671-833x.2018.17.085

BREFHEST & MORME A B R R, BAT R b SRR el RE 22, e M e R fLid R rp 2 B

i JEE R T JEE o 0 el O 57 ATt B e R e A —
FONLRL, B2 B U AR | B | BT S 40
EAERE AL B v, 5 ZE0 S5 bERE AR R4 T Pl LAk
PR35 1 0 e MR AR S 10 2K . il T e R = 1]

* BRETH : b g m BIEARMI L 5 2% £ T %% 4700 H (NS2016048 ) ;
R HRBIEIL T H (51675277 ).

NEE N R YA SR SRR ST R e ]
T S 2 ) 70 R B AR 3 B T L 7 i 1 T 45
FE 1o ok ] RS R RRAIR 1 {1 2 PR e
i, R 2 T BRET 4SS AR AR SRS
S DL BB B AR 00 R DU B ko R
LI DA P NI C s o e 3 =R ey p e S e IFO R e

20184E 55615 5 171] - Bt hlE AR 85



‘_‘i.‘ »
Hl:%lﬁx RESEARCH

FTIIBIEGE AL G873 ek K e P U a8 A 4 43 b
SERAALIN TS50, XA ONME TR e KRR A
P77, i i 45 SR Bl A R B

Bl TR ALE AR AW & T AN BRIG/ Hr 3F 11)
H #5 58 3% , R P BUE A S B A 3 TR Rk Tad
FEDEA T B 2 i A T B B8 T B, 5 SR ik
% b5 B S b S e ) ) 3 R v A TR A R ) X AN A
KR FEAR TR R A, o VTHI S Bt T
M2 %, Phadnis % ™ R H 45 BLOCHL CFRP
J2 A5 B H0 3 R A5 B TR AR R 1T 4 IR D AR A
Rakesh 45 ® o 725IHY TAE, Hag SCHFHE T 3 Fli
HAGHG LI AR SR BRG . 6 E N, £ 04 © £ 1)
CFRP 4t BT 2 A MO0 AR B FIRRAE A 61 7T L, IF
& R FHRAE B N TAS 2N FLR Bl i i Ko 76 =4k
ELJ7 TR, He 25 ) 857 =4k CFRP 2S5 HE, WF5E 1 4k
il AR g o AR S T BB R R . Isbilir
2 BRI =4k Hashin #ENIAFSE T B BRES FURRAE S 16
IS s, 434 T BB Al 1% B s F X i 2T 248 52 A5 1A R
I TR R, T TR IR IE . Feito & ¥ SR
Hou 7 G 7 AR ET 4 4l A8 FROCR AR F0m 43 )2 Bl 4
M7 4. Phadnis 28 V"7 =4 Hashin FIHEILAL 45
A PUCK MW, #5489 sh 3 Bl b i £F 24 42 4 B4 R4l 1)
BISEI o I PA,  DUR U2) B o ik 41 4 A5 b Rk 22 2
VI B AT T 05 LA 5E . Az b ) o X a7 4 &2
BRI IZ IR DT B W ks AR YR
ABAQUS A7 B A MR R X i 21 4B ) 2L R rp 1)
RN TES B mgE U WIXTHRET 4E 5 A ok
568 JEE VA LA T AF DG 1 L6 L IR FH 4 e AR AR X e £
Y2 A MR I FETEA T T 05 BT . URER U SR
Deform-3D X hRZF 4t 52 A MR I 2L FEUE 70 B4
SEEANE TR BT ek B R, F R Y R
B RN A e AR SR O LSS AR T IR IR
PREAL N T F A5

25 LTk AR A RV A BRI B T T
— AN T B = Y R B, A B4 R i T 5
B, {H 2 FRTAOA BR IG5 ELME LA R R0l B 2T 4k 55
EARERIFLAETE R A DA 20 G, ELEEAG SCE b
X Sl A B L T 2 B0 B M. SR T A R f 47
Y5 A RPRHIR s Bh R FL T Z0MsCR  ASGE 4 B
B A MRAFY R A HE T IRETF 245 A b R E R
BT 2R B R L M E R & AR 2 )45
15, H- B ST R AT 4 2 A R A BR TR ;
AR T) A A Bt R 3h , ST PR 34 Bh kLI
A BRICAT B s Bl vy 1A BR G B AL i {7 EL25 SR
5O SCERES I T T R, B0 E T AR SCEEST 1A BT

86 Wiz MG A - 201845 o1& 55 1710]

7 ELAY Y TEAF Y , X8 L 2033 o ) oL 5 4 sl
BB AL DT FLAE R, Sl 1 RS BRET 4 52 541
BEHIHA —E B BEE R

1 SAMEHEER

A FRICOT E v, FBR F67 ) 2 B Tk
YL Z A MR R, Al AR S N ) e R
ST PEREEAL 3 AP BL (B 1), B e T i,
TR 78 AR T o A T 2 SRR
DR B LR 11 2 A8 = CtE A 7 A 7 1) I BE R A, BT I
N AR HEA TR IR B B A A A 00 A B
AL B R A AN A T AL PR 4
1.1 RBUEN

TREF A A MBI 1247 R ml DB R o IE A
2 ) SR RE, FAFAE 3 A PERERTFRE-TH, W R R
AR ) — NAER RN

Oy G G, G n
O Gy Gy Gy En
033 _ G Gy Gy €33 (1)
012 Cus )]
023 Css &3
03 Cos ) 1 &31

Kb, o NIk R, 6 VAR, C, TN
FEHRE Sy, TR bl R P i B, BT YT i
Gy LASAARA FE vy, RAE B NI BE A R, BAR AN -

_ E (1-vy3v3,) Cp = E, (vip +v3oni3)

Cpy = £y (1-v3v3) Cpy = £ (i3 +vipvp3)

A A

Ey(1-vipv) _Ei(ys +vyyv3))

Cll

(2)

Gy = Cys

Cu =G C5=Gy Co =Gy

a=1=vpvy =Vy3v3y = Vi3V3 = 2V Vi3Vsy

TEE SR AT 4t 52 A MBI RE I B, A5 A D1 3R
BT Y5 G MR BAT — & R  AA I 154508
BETF BN BRTE 2 A ST 0 5 | AR £F 4E 52 6 4kt
WFgE . AL TR Hashin #EN] 5 PUCK ¥E A
S5G 1 —Fh AR, RO 4E 45 49 K R ] Hashin
YA DU 77 6 A4 461 493 J0 7SR FH PUCK U], ST 11 g 24
U

18 3 3 KA PEREHL

T |

Bl RS iIE

Fig.1 Process of damage analysis
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