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Fig.1 Simplified block diagram of the test system
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Fig.2 Time-domain chart of the unload-spindle
running test
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Fig.3 Time-domain and Amplitude spectrum chart
of the input signal filtered
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Tab.1 Test of the unload - spindle running
3 EiLid 1 i h 6E fit fi K 69 HL B =B/ He
(remin~") F—Wr 9% =0 p s W% b
3 000 y 152 200 248 285 347
z 88 141 212 286 330
4 000 y 200 234 304 367 400
Sk z 180 302 370 447 533
5 000 y 250 292 350 438 500
z 72 110 214 251 291
6 000 y 200 300 400 483 570
E 110 155 199 275 375
3 000 y 50 107 156 233 297
: 50 107 154 232 362
4 000 y 68 107 213 235 298
: 67 107 180 234 300
T4
5 000 ¥ 83 155 213 298 395
: 84 233 320 427 488
6 000 ¥ 100 200 300 400 528
z 100 200 v 300 400 500
I Y ¥ 100 150 200 255 300
z 424 523 652 750 800
4 000 ¥ 235 272 333 368 435
B z 400 500 600 683 725
s 5 000 ¥ 500 563 625 670 752
z 500 563 625 670 752
6 000 y 112 200 275 375 475
z 200 242 297 374 438

R Rpota fEe e RV RV E R )
56 R 18 5b B I, Moo 3 0 WO L o F Bl BE

Sk B b BBAER T AS AR —
W3 g3 b, AR 77 ) B 3 3R A8 8 2 AN A 6 5 BL



78 WM K E¥M T ¥ )

LIRS R ERBE LA LR E
b E 7 90 7R ) A% DAY O o R ) SRR B LR
HILFE 0 70 5% e %F B B¢ 3 8 B K. ol e oT A e
WEREHFGIROMNEFE R EE R £
HREH AR LA R B R H A5 R e R 3h.

3 M :BHALFRUNABEBERER
o

EMEREERN T, A VL
WEmMTHEMNTEERE. « M : SRH#ALTEH
PR RS, T BRAUH 4 R % T4, il o i K 25 403t
SntErsRMYLKR S, o7 LK HLIK 4 £ 4
WS EHFESH MR ETR L M5
B 55 35 S 1EA [R5 o FE T 0L F 00 R RS R 8
2 f, =30 030 Hz R HE S 834 262 144 4~ i Ktk
Y FEFE 42 m/min, 1 F x Fil z S RIAES TN
B XL Z Ty e, MR KA R

WA
o> 0
E
B 0
= ’ i . : % ;
_0‘0-0 0.5 1.0 1.5 20 25 30
FME0

B4 drigate et @
Fig.4 Time-domain chart of the feeding motion test
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Fig.5 Time-domain and Amplitude spectrum

chart of the feeding motion in x and z direction
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Fig.6 Time-domain and Amplitude spectrum
chart of the fast retracting process
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Tab.2 Stationarity test of the feeding motion
in x and z direction
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x 104 178 230

5 5 y 105 180 228

z 100 180 230

x 105 210 310

5 10 y 105 208 295

z 100 208 295

x 100 155 325

5 20 ¥ 105 208 320

z 105 225 320

x 105 230 322

5 30 y 104 232 340

H 105 208 320

x 300 393 492

5 35 ¥ 105 220 400

z 105 210 270

% 105 210 330

6 42 ¥ 218 330 440

z 215 320 425
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Fig.7 Time-domain chart of the cutting test
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Fig.8 Time-domain and Amplitude spectrum
chart of the unload-cutting process
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Fig.9 Time-domain and Amplitude
spectrum chart of the cutting process
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Tab.3 Vibration test of the unload-cutting process
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500 2 000 ¥ 100 200 260
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Tab.4 Vibration test of the cutting process
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Fig.10 Time-domain chart of the impact caused by

the High-speed lathe feeding system stop
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Tests and Analysis of Dynamic Characteristics of the High-speed CNC Lathe Cutting

LIAO Ping, DENG Fang-ping

( College of Mechanical & Electrical Engineering, Central South University, Changsha 410083, China)

Abstract; The CK7516GS CNC lathe was used as an object of the study in this paper. The vibration testing of

dynamic characteristics was carried out under different working situations, and then the data was processed by

using Matlab. According to analysis of the data, vibration frequency range was gained and compared with the

corresponding working situation, and then the sources of the vibration were detected and analyzed. The results

show that the main frequency under different conditions of CNC lathes concentrates largely in the vicinity of

100 Hz, which is mainly caused by cutting force, the imbalance spindle rotation and the unbalanced electro-

magnetic force. this paper provides references for the dynamic designing and vibration controlling of the High-

speed CNC machine tool.
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