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[ABSTRACT] To improve the surface quality of the exit edges of C/C composite holes, the value of the hole exit damage
factor Sy (the ratio of the damaged area of the hole exit face to the ideal hole area after machining) is used as an indicator
of hole exit quality. The grinding process parameters were optimized using single-factor and orthogonal test methods to
analyse the hole exit edge grinding mechanism and propose a hole damage suppression strategy. The results show that when
the spindle speed is 12000— 14000 r/min, feed rate 5—7 mm/min, and ultrasonic amplitude 8—9 pm, the Sy value could be
within 4.723 x 10°. The S, value can be further reduced by 61.6% using the hole damage suppression strategy. Moreover,
the S, value of C/C composites under ultrasound-assisted grinding decreases and then increases with the increase of spindle
speed and ultrasonic amplitude while gradually increases with increasing feed speed. When the optimum feed speed is
ensured, increasing the spindle speed and ultrasonic amplitude will help to improve the surface quality of the hole exit and
increase machining efficiency. The strategies of reducing the feed speed near the hole exit, using the side wall of the tool to
smoothly grind the hole exit and adding an auxiliary support under the workpiece are effective in reducing hole exit

damage.
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Fig.1 Schematic diagram of rotary ultrasonic assisted grinding
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Table 1 Performance parameters of C/C composites

. ; . . Pk R 5 . TAERE TAERE
#/ (gem®) ORI /MPa | PUBRE/MPa (%) PESE ZH (E8.) 1T (40) 1C
1.44 270 189 1.5x10° 0.2 —-200~320 =1650
Bk 45°, 4 NILE HECH 200 ) & PCD 443k (43 B ]
A 60°) 5 L 7202AC TSR PRGOSO G BRI L 4 WA S 3
5.953 mm, {R 45 2RI FL EARAE 6.153~6.253 mm Z[i], ik e —
ﬁﬁ@?ﬁtﬂ,ﬁcﬁﬁéﬂjﬂﬂ 6 mm, C/C ’E%Mﬂﬁ?ﬁﬂﬁt%ﬁ& %T*%QWUEJ%E%
FUE 3 Frs, R HACRORSEAE 7= %) IDVT600T Jin 1.+ T n——
MR~ AS S E =
leﬂnw%m%mﬂm%ﬂﬁﬁaﬁﬁﬁﬁﬁ¥ J——
WS ( SEM ) AL 1 6 M1 55 2047 00 e E——

1.3 REAER
TENER B I C/C A EHLIRE H, A5 3] R
T LM 5 o R 45 TS 06 L 11 55 o 118 52 M 4
A ARG SR 4 FpEs WAE T = AR RHLI T/ 71
H b7, V1 H ARk 6 mm, 38 i WL FL s 14545
TR e A E i ) B, 2 EERN TR =R ZE Y
KLy (4) ISR B e A B4 &, 138
B B2 RKSF-an 36 2 s 1,

R T A C/C EAMBHLUN TER T. 4%
B, A6 TE AR 5 R A A LR B 2Rk, 4 M
ANFE T 2S8R R A iR ) XL
R S L ERSE C/C BAARPRIAL L DA
PUEE . F5cJe R B I A FL 1A AR 45 i el U
ELABEST £ T AT G K AR TR R D N s Bl S 1
) SR s 11— 25 AL R B0 Jn T it vl K 5
JER IR, RS KON 3.9%, i 55 L/min, 2K W5 5
J7 ORI T X 3elatE A 7 8 R A HE ) o

2 ZREVWHE
21 ARZATIHORES

T 4 Aol 77 HL 73 Sl 4 3 ol e o AR A E R
PRI T 2800 C/C EapPRH st L T, fLi B
RIS 4 Frs . WA AL 10 BT e df 1) 1 2
JE LB B WA S, e T RITE  FLHR Al A
AR 1450, JF TCHAD W] Rk b 5 USR5
WA Sk, O T AL S 1T AR A7 A — RE I 2T HE Iy 228 S
BRI A DR B N RAE
B SKANT AL Pk R T A 2T A R AR
B4 i PCD &3k in A, L P B e 2%, fE e K
LRI S LT e TR, ELAE ) DA —E 1 232 B
R WOE C/IC ZARRHUIN TR, UL H ik
T3 %5 58, IR LS I B M1k > 4T

PCD#ik

B2 AETIEKR
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Fig.3 Experimental equipment of C/C composite grinding
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Table 2 Factors and levels of orthogonal experiment'*!
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Fig.7 Effect of grinding parameters on S, value
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Fig.8 Effect of ultrasonic amplitude on S, value
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Fig.11 Structural schematic diagram of grinding material
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Fig.12 Schematic diagram of grinding mechanism of carbon fiber at different directions
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