T 22 B T. K244k Journal of Xi’an University of Technology(2016) Vol. 32 No. 1 115

DOI:10. 19322/j. cnki. issn. 1006-4710. 2016. 01. 021

CA6150 Z2 M T 2RV 11 M B sl RR ik 4 Hr

woM. B ., R
P23 TR BB SRS L2 TR 5 B % 710048)

WE: £HRDEZFHEH T FIERE LR e T b 7R A ABIEH AT B0 A4 S, T Rk
EXER, AT RADBEGETARAT RGN ASH R F skt T CA6LS0 2F R ATR,

XA E ST ERIRGH IR, AR ZEMEDZIT R, F AL EH ELIBIERT
7] 3R BT BT e S A, T ki R CAGL50 £ #l 3k 3h 2 3h3s ka0 2 K,

KEER: FHIRF; FREY; TRAAR; HaRl
mESES. THI13. 1 NEIRERG: A XEHE: 1006-4710(2016)01-0115-05

Design and analysis of flexible tool rest for CA6150
XU Bin, YANG Jing, GUO Mangmang

(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: Given the tool rest subject to force in turning processing and the characteristics of con-
trol actuator, the design for tool rest plays a vital role in turning vibration active control. Using
flexure hinge, a special flexible tool rest for CA6150 is designed to reduce the radial loading on
the actuator, on the basis of which this paper analyzes the static and dynamic properties of this
special tool rest, whereby showing that the structure can meet the design requirements, and then
a pulse excitation experiment is conducted to verify that the holder has a better dynamic proper-
ties and can meet the requirements of turning active control for CA6150.
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Fig. 1 The structure diagram of flexible hinge
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Tab.1 Flexible tool rest parameters(unit: mm)
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Fig. 4 The tool rest deformation of 2 direction
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Fig. 5 The tool rest deformation of x direction
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Fig. 6 The tool rest deformation of y direction
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Fig.7 The first two order mode virbration
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Fig. 8 The pulse excitation of flexible tool rest
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Fig. 9 The first six natural frequencies of flexible tool rest

EE e

(1] AR M AR , 4% [ 5F-. 56T F ri B % AT 45 09 42 Il iR )
R ARG T] AP = 556 2011,19(6) .
1082-1085.
LIN Junhuan, ZOU Xiang, LI Guoping. Research on a
tuming vibration control system based on piezoelectric
ceramic actuator [ J]. Computer Measurement & Con-
trol,2011,19(6) :1082-1085.

(2] 5Kk 5E 2R, X 42, A1 I8 42 H) B PR 19 2 32 3 B 45
ML) . #esh 5 ahdi .2012,31(1) :102-105.

ZHANG Yongliang, LI Haolin, LIU Jun. Semi-active
fuzzy control for cylindrical turning chatter[ J]. Journal
of Vibration and Shock, 2012,31(1):102-105.

(3] 4R34, F e P % SR AT % 76 42 ) 3 3l 42 61 b iy i 8 oF 52
[DJ. 73 « 7 K2 2008.
70U Xiang. Study on piezoelectric actuator applied in
turning vibration control[ D]. Ningbo: Ningbo Universi-
ty,2008.

(4] Mot g, MO e o A T, RP =X 4 IR 22 B 4 3 £ dh 4 ) &
muit 5w AR LI] & AR 5HUK, 2011,6:
93-96.



TR 55 - CA6150 1k JJ B BE T B i 3l 1k 4 A 119

LIN Haibo, LIN Junhuan, YANG Guozhe. Design and
experimental research on turning vibration active control
system on horizontal lathe[ J]. Manufacturing Technolo-
gy and Machine Tool, 2011,6: 93-96.

(5] VL e B de , ok, SEll 2 s k- & Bt 2l L) .
A KA, 2008,42(5) 725,
JIANG Hao, LONG Xinhua, MENG Guang. Design
and control of active stage for vibration cancellation in
milling[J]. Journal of Shanghai Jiaotong University,
2008,42(5):725.

(6] Z=e S, SRR B I = B, 5. g7 BRI AR S o [T .
MAEHRS A S TH A, 1994,11:31.
LI Xiaozhou, GUO Xinbin, TAN Yuncheng,et al. Ex-
perimental study of magnetism with the knife[J]. Mod-
ular Machine Tool &. Automatic Manufacturing Tech-
nique,1994,11.31.

(7] R JHIeE. Easmiatit B8] TR %,
2002,19(6) :136-140.
WU Yingfei, ZHOU Zhaoying. Design of flexure hinges
[J]. Engineering Mechanics, 2002, 19(6):136-140.

(8] AR 77 Mk, Jalide 26 {8 8] £ 0 3% T80 2 M 0 e W) 8 At 5%
(1. HLARHE JE .2012,34(3) :366-370.
REN Ning, GENG Tie, ZHOU Feng, et al. Investiga-
tion of round straight beam type flexible hinge stiffness
[J]. Journal of Mechanical Strength, 2012, 34 (3).
366-370.

(9] i fd: AR k. PR 42 W 1 b = 2 0 B 3 4= i Oy
%010, B2igts,.2011, 35, 86-87.
CHI Weijia, HAO Weibin. Talk shallowly on the vibra-
tion and control method in the turning process [J]. Sci-
ence Forum, 2011, 35.: 86-87.

(G ETRD

CE#E5 109 50

[5] THAKER S S, NANDI S, GOSWAMI D, et al. Clock
synchronization in IEEE802. 11 ad hoc networks [ ] ].
Lecture Note in Computer Science, 2004, 3356 (1):
180-189.

[6] CHEN G N, WANG C Y, HWANG R H. Muti-hop
time synchronization protocol for IEEE 802. 11 wireless
ad hoc network[ J ]. Lecture Note in Computer Science,
2006,4138(1) :664-675.

[7] WANG C Y, WU C J, CHEN G N. Efficient power
saving protocol for multi-hop mobile ad hoc networks
[C]//Third 1IEEE International Conference on Informa-
tion Technology and Applications, Sydney, 2005;:
271-276.

(8] SRIEHE X T . 3T 43 J2 450 1Y 7T A5 ) 465 1) 4E 4042 05 %
WEFELT]. P2 B TR 222 4], 2012,28(3) :258-263.
ZHANG Xiaohui, LIU Ding. Research on compensation
method of variable network time delay based on layered
structure[ J . Journal of Xian University of Technology,
2012,28(3) :258-263.

[9] ZHONG X F, WANG Y Z, MEI S L. Synchronization
in TDMA ad hoc network[ C]//Wireless Technologies
for Global Security, Los Angeles, USA,IEEE, 2005, 7

(2):5011-5014.

[10] #WI#E. Ad hoc M%7 22 hl 2 A K i85 2 3 1+ F
FE[D1. HUM : #iVL K2 2007,

XU Mingxia. Research on TDMA and cross layer design
of Ad hoc[D]. Hangzhou: Zhejiang University, 2007.

(11] B 5. —Rh Stk o A 20 8] 5 25 35 [T, AR 7
A, 2013,36(17) :37-40.

YANG Yong. A hierarchical distributed time synchro-
nization algorithm[]]. Modern Electronics technique,
2013, 36 (17):37-40.

[12] ZHOU D, HUANG L F, LAI T H. On the scalability
of IEEE 802. 11 ad-hoc-mode timing synchronization
function[J]. Wireless Network, 2008, 14(4):479-499.

[13] HOFMANN B, LICHTENEGGER H, COLLINS J.
Golbal position system: theory and practice[ M. Ber-
lin: springer Verlag, 1997.1-20.

[14] FUKS H, LAWNICZAK A T. Performance of data
networks with random links[ ] ]. Mathematics and Com-
puters in Simulation, 1999,51:101-117.

[15] MITTAL S, PINKI E. Performance evaluation of
AODV, DSR, DSDV and TORA routing protocols[J].
International Journal of Multidisciplinary Research,
2012,2(2).:214-221.

GHLH%E /)



