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Deep Hole Machining Method for NC Adjustable Diameter
Ultrasonic Elliptical Vibration Boring
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Abstract. Ultrasonic elliptical vibration deep-hole boring method is successfully applied to precision cut-
ting due to its superior performances, such as low cutting force, chatter suppression and high machining
precision. The acoustic interface transfer theory is analyzed in order to give full play to the ultrasonic el-
liptical vibration cutting and NC machining advantages. For the machining problem of complex inner hole
with diameter-length ratio of greater than 20, a new processing method of NC adjustable diameter double-
edge ultrasonic elliptical vibration boring is put forward. The cutting contrast experiment proves that the
ultrasonic vibration double-edge adjustable tool boring method has the advantages of high machining pre-
cision, high surface quality and chatter suppression compared with the traditional boring method. In the
case of the same machining parameters, the diameter of machined deep hole is 16 mm, the diameter-
length ratio is 23: 1, the inner hole is 17 mm, and the ultrasonic boring surface roughness R, is 0. 65 pwm.
The machining precision meets the design requirements, so the NC adjustable diameter ultrasonic ellipti-
cal tool boring is an effective method for deep hole machining.

Key words: machinofature technique and equipment; contact interface ; ultrasonic vibration cutting; ad-

justable diameter boring; machining accuracy; surface quality

Wi HEL: 2013 -03 -22
EE£WH.: BRARFFAEETH (51205005)
EEBAN: 2 (1975—) , %8 i, E-mail :lw@ ncut. edu. cn



1022 2 X & %K

934

0 35

RIW LI, A A == A sh AL s A A 77 i Y
BUR—FOEFRE S IR B s, M5 K shipUhfLm 2
IR TR B P 1 TR o7 PERE , Bk T 5
Wi &AL AT SEE A E T A5 d . HRTRS S K shALh AL Y
SZRNIERAR R, 5 S 2% I TaA AN B RS
FEARNG BE BOR , 12 J1IR  BUR S U JA Jal R 45 i B
SRS IR SRR R KA 2
TRAL B — I T A 5 Tk

7 % Sl U AT 8 e TR JEE | 3R v o A
IR BR S HLBE A S IR S T AR
B THAR R HE G BN IR ST HOR & &Y
AR I AR PG 150 % S R, 45 B
TN ARHA 38 2 oF b 7 i i — [ ¢ o A% i B
Bt T — R HUR Ty s A , X A5 R R s N
T JEFRRS 3 807 A i AR LR P P 2R R, i e AL IR
RO PRUEHL S P A IRAOR , NI SE BN T AR AR 1 A
HH R P R Sl B (R L A2 A% N I S i T
HATRE O TR AR ST BOR B4 AR LT
PRt AL T RA T2 X,

1 B E-E SR EEiRER

g as A A RO R AT AT
SER I SR G R A S R A BT i
J2 R 5 M) R P A% R S 3 ) R PR 2R TR 7S U A
I BOR FL A e 3 A IR B UM N T i, 3%
T ] 45120 o A AN [) A R T 32 4 245 44 1) e 7 g A 1
BBPEAT T X LERF T s 2 B A W 5T T e g A A
T SE 7 R 7 I AL B OC R 5 Haines™ ™ 2047 17 [ 140422
fil S T 1) 20 B R BOT R F AL s A A 45 TR
(1) S5 R 5 ZR A, AR SO T X [ — [ 5 TR A
PROLIRA B SE , Beit 1 R8s 28 428 i P o 162 4 2 e )
Y,

e BARAE LN, — U AR 13 & 7 i f%
75 0 =0 4b, MR FIAERE 2 1928 Bk 2 A R 5T
S

R0 057 10 A 45 e M 26, 2 Mo A 1 58 G R 45 1
BN, PP P AL B S R BN

_ 27, ()
AR A
K.z, Z, 0 0 A B L AR 2 BT, M EE

il

T

il BT 2 FADEARIRIE 7,8 1, 87 i 58 4 d R
A WERARL A BTN R W2 A7 LR P i
AT IL o SIEPai B0 2 2 Mk 53¢ 1T ey RELRES JEE B9 47 1
2 BRI ] BB SE ARG 4, BV fd A e A o8 B 4R
fub ST, AN a1 R . Hebp, (0) WA p, (v,)
BB p, (0,) S

1 R L i B T £

Fig.1 Propagation of ultrasonic waves on the contact interface
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Fig.2  Structural design drawing of ultrasonic NC

adjustable diameter boring system
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Fig.3 Assembly relationship between
bushing and tool block
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double-edged ultrasonic transducer

3 HETREFERIMISER

3.1 XWREZRFZHG

RS R EIHLRAAR LU A2 % N JEs b F LA T 32 22
FETE Y Il R AT NI 22 AL E T8 K I TR B
MECRIIE ; ZHAR BRI ™ 5, 6 T RS B 22 | #8 2 Jevk i
ATUIE], R UNE 6 JIT 7~ i 52 8 7 A8 44 g e )
RGARGF Mg T hn Tk B v i 4 ) IR ECRTin T

Jo i )AL

| [
Ko MAEREEEREIRGE YA
Fig. 6 Ultrasonic adjustable diameter NC boring

system platform
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Fig.8 Roughness of surface bored by ultrasonic vibration
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