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Abstract

plastics (CFRP) and the influence of cutting parameters on cutting force and hole exit tear factor( the ratio of tear size

In this paper, some experiments were carried out by using PCD tool to bore carbon fiber reinforced

and hole diameter) was analyzed. The testing results showed that 3—D components of cutting forces increase along
with the increasing of the cutting depth, feed rate and cutting speed. It is indicated that the raise of cutting speed re-
sults in the increasing of yield-stress of the material. Large corner radius causes the highest radial force, followed by
the main cutting force and axial force ; Tear factor is almost independent of cutting depth, but there is a linear positive
correlation between the factor and feed rate. When increasing the cutting speed the value of tear factor shows a tenden-

cy to decrease and then kept essentially constant. Boring CFRP using PCD tool can effectively reduce tear degree of

hole exit.
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Tab.2 Cutting parameters in boring CFRP
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Fig. 1 Variety curves of cutting forces

at different cutting depths
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Fig.2 Variety curves of cutting forces at different feed rates
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Fig.3 Variety curves of cutting forces
at different cutting speeds
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Fig.4 Comparison of experimental and theoretical values(F,)

at different cutting parameters
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Fig.5 Schematic diagram of hole exit tear
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Fig.6 Tear factor change due to cutting depth
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Fig.8 Tear factor change due to cutting speed

TESCHR[6 ] H  VE# R T 5.5 mm AR BT 45 42
DU T B ARl Sk Xt 22 10) CFRP #4714 I im Tk 56
R I RUE G MUK T p B2 iy | 25 R A ek
NN, 24 n=24 kr/min, v, =24.0 mm/min Hﬂ‘,j{',ﬁﬁ
ZHEHM 0.5 mm (FHE AR T4 0.09) , TTE n<
10 kr/min,;iéﬁﬁ v,=24.0 ~120. 8 mm/min Hﬁ,%ﬁ%{ﬁ
HRT 1 mm (FIFLHRA T4 0.18) , WL L
RESRAT /N R 3 2 PR e 20 2 i AL IR 2 2 2 i g
/NIRRT N 265 R 3 AR A8, 1
WL, WA S R R R IE A OG, Y f =
0. 04 mm/r i, 24 (E Ky 4. 66 mm (5 L A F
2 0.85) , 33X LT KT A SCHEAT Y £ 110 T Y 4
o TEEN Sk BAR DT B ALE R RG Sk AR A KN
K, RH @6 mm WA 4%k, n=3 ke/min, /N1

HELE A v, =24 mm/min fI1T. CFRP J5 R 241 4
mm (2 F A 0.73) . 4% L% K, #E CFRP
LI, FTRASESR F /N BLAR A A & 8 Bk Bl AL
TEMCEER B AR PCD JT B AT B ) 4 fL, X BE
B ML T FE 238 ] N3 BE PR UEFL S U TR &

it B UL AR AR SCR TR R IO E AR B I, AEXS
CFRP #EATFLIN TR, L 1 30 2 %) AR A i PR 2
TEJTE BRI AL by 3 H0 OO0 Y 21 24 )2 C AR,
HRERE S HE2% , PN 1 2 248 J2 ] 5 B2 351, 245 T H2AS
B R SCE VI S5O G B, T B MR B A
FHAAS S AMUAT BT 2F 4 5 47 i e g 24, A
e FESSARAFOT B RE O0 R, AT DUAESE B ARt E s
TnEHR AR i HR A2 5 B CrE ) S DD 25 1 T, oK
FHSE A i 75 125 RE A% el FL 1 100000 %) 4 224 B 0l )N
BSRAE S B AR SR I v, A 72 it 52 548 14 52
TCIEAE Y G A, PR T3 RE 1 2% i, AR 3
HEAT T ICE AR A
3 £t

(1) BTz ]85 k25 B 8 O, = DI HI )
Syl | ) il Bz b N N [ R 2 TIP3 NI =8
IDFER2R

(2) BRI JIR B4R SBR[ 15K, 1)
DAY i [ PAE S

(3) it = ) 3 A5 A U5 B A BIS (H 5 520
HW) &8

(4) T2 TI iR B R 5 FE AR AT S 5 4 2 A
TR 25 Y O S LM O DT AR R
LR 7 L8 N T B2 N B R
AR BE DY) A AT AR AL 38 24 A4 s DT R
REAZ I/ NFL H T SRR

(5)%H PCD JJ X} CFRP #4785 44 fLAE %
AR DR SR N TR

Stk

(1] TRIBVL, BRh— 250, 55 BT 4 & Fkl s B AL
ORI T]. U2 il E AR , 2004 (3) :55-57

[2] Ferreira J R, Coppini N L, Levy Neto F. Characteristics
of carbon-carbon composite turning[ J]. Journal of Materials Pro-
cessing Technology,2001,109:65-71

[3] SRIEVL. BREF 4R & ML CFRP) Sl I T HAR i BF
FE[D]. ALE S IR K, 1998

(4] BP0 IRET A R IR S S AR Bl T
AT ST ]. AR ,2009,26(6) :143-149

[5] TR R, e, Wl i, B iddh 3k MM &
(0] AL T TREHOARK A2 (A2 ,2010,29(1) 24447

[6] TRIZTL, BRTi— , Badh B BRET4E 5 G 8 CFRP) 4
FLH R BE DT ) ] HUBR T RE2441,2004,40(7) :150-155

[7] Aronson,Robert B. Machining composites| J ] . Manufac-
turing Engineering,1999,122(1) :51-59

(F8E EE)

THIMETZ http://www. yhelgy. com 2012 4F e i



	2012年第6期大样

