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Research on Unbalance Vector Online Measuring and Weight Removing Method for
Thin-Disc Workpiece
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2. Tianjin University of Technology and Education, Tianjin 300222)

[ABSTRACT] Based on the fact that the unbalance vector of the thin-disk part with large diameter—thickness ratio
can be regarded as distributed in one face, the measuring and calculating methods for the unbalancing vector of thin-
disc workpiece are proposed according to the vibration change of machine tool spindle before and after the workpiece is
clamped. Based on the extra unbalance vibration measuring system, the functions of spindle exact stop, tool positioning and
weight moving control of composite numerical control machine tools, the concept of online weight moving correction for
the unbalance thin-disk workpieces is proposed. The feasibility of unbalance vector online measurement and correction for
thin-disc workpiece is verified by experiments in the paper. The research can be used to online measure and correct of the
unbalance thin-disk workpiece without dynamic balancing machine, and it has certain reference value in saving workpiece
balance costs, improving workpiece balance efficiency and machining accuracy.
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Fig.1 Measuring and correcting errors analysis

20234E 5566 & M 1110] - it RERAR 103



,—‘? N »
H[%lex RESEARCH

(2)RERZE DT, TAFAPA LA I 2
TERAENUR b BT, AR R 22 2ORIR T R E A
B R A AR T P AR TSR 22 TR RR AN 28 2)
Ve R 22 R E R P AR IR 22 ST T
PSR E R U, SEBRIRIE R U=Us Lo,
W TAFALIE IR BB AR AP T U BN AT 1 (b)) P
Ao HIELT (b) fP A S5E R T LT3 TR IE S
BRI B AIIRAE U, N

U,= /U +U.-2U,U,cosAa,

u,\° U (4)
=U, Jl+(£) —ZﬁcosAaz

K, Aa,=a—a, .

tC(3) FC4) i LA AR A0, Aay~0, U]
W AR TE A 7 AR 228N, TR 8 AW iR
REIE , G HSE N7 B 1 e A T T X A3 A AT A& 52 1 1)
it

M Aa, 5 Ao, B KT AR IR ZE X R OE JG TAF
BRARANT A et W (A 52 T 2 R B R T RO TR
1E.

HESE R A, A AN P 0 R A T 1R 25
SEMHE BN

2 BRIHFFAEHEEZXMNERBKZIEKXR
2.1 R RSIET

SR X AL T A AN i A T g, e an &
2 (a) (b)) Fros BB BRIk £ T4, K 2 (a) 4,
TAFAS -l BB R 9 1, A, O T A A A
WETH, A, Ay T1H NSO 0 IR e i 4 41A%
i) $41 5 I A ) IR — ERE L PF RSB BN IR R — 12
FEZH (AR 7 A T AR R A IR S AL P, 30 1 4 X R
BESTIAH PR S I8 T A MR R B 2 S T rp e Y
FE B, BT SN e A 8 1

K2 (a) s TARABKNRIELL, 4,. 4,
P AN Al 1 ] DSBS — AP, AN S a1 7
FIHRIEFELANE 2 (¢) i, VORI IREEA ¢, A1
FE— e B, LT 7= A RS- ] LS o o8 MR RS2
0,. O, W& A TPA R TICE

K12 (e gl o @5 qu 5300 A, TN 4 ZH98 19
WERE TP R, Oy Oa. O O 5391 A, T
N 4 LI IR BT A RS, O, O 2P BN A
BT 6 o BT 1) i B 3 AT AN Al e R T
MEIE Z [B] [ R

?Z—ZFQZ;—QL (5)

FE L, AR A, Ay TN 4 AT 1) R SRR

104 DS A - 20234E 6648 55 1110]

HEATIE S E T, B ATAE 360° 3 Fil A X A AN Pl £t
FTREAUTA 15 MR IE o A DL4E PR S b A 45 44 1 41 1 K
B RGN 3 Fran. B3 p R GEh 0 R4 AT/
Ja A BAITHA IR, A AR e e e e - ] e R B LA
b AR I, AR IR AR B AR G T S + A R ek
AT . R TR S AR B DL IR
REERIER e o T 1 o T U (0 B A5 I8 20 1)
A 0 = Bl SR Sl S, e R R R T O e I

PR A
BRI

(a) THEMK

/-
Oy

(c) TAFAPAi ik 15 S5 A S
B2 #HEIGREREEHESFETIMN

Fig.2 Thin-disc workpiece and its unbalance vector

adjusting mechanism
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Fig.3 Testing and correcting experimental system of unbalancing
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Fig.4 Vibration monitoring signals of spindle
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Fig.5 Vibration monitoring signals of spindle with workpiece
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Table 1 Experimental data and influence coefficient of 5 times

15 LGl I 5 AP ALY
F5 | 88/ (um2°) | $ESh/ (um2°) | (pm/ (grem £°))
1 11.315 £ —42.97 | 17.745 £ -39.93 0.425 £ -30.46
2 11.135 £ -42.32 | 17.779 £ -38.14 0.444 2 -27.08
3 11.112 ~ —42.83 | 18.008 £~ —38.87 0.460 £ —28.62
4 11.352 £ —43.66 | 18.128 £ —39.23 0.453 £ -27.88
5 11.199 £ —43.31 | 17.463 £ —38.73 0.419 £ -26.25
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Table 2 Reverse calculation results of workpiece unbalance vector

o | EATREEATA | AR / MR /
5‘5‘ |- = o o o
PR/ (pm2°) (grem £°) (grem £°)
1 5.967 £ —66.73 14.9 £ -170.18 2.546 £ 86.35
2 5.681 £ —67.35 15.477 £ -171.61 2.393 £ 70.69
3 5.727 £ —68.18 15.542 £ —170.82 2.612 £ 71.63
4 5.853 £ —67.87 15.286 £ —170.20 2.658 £ 78.21
5 5.983 £ —66.16 14.774 £ —170.46 2.45 £ 88.84
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S | BRATENRS / (pm ) | BRRATFAE / (g-em £°) KEBRZE / (g cm £°) SERUEIERE / (g em £°)
1 11431 £ -27.42 7.252 /£ 83.12 4.712 £ 81.38 15.923 £ 17.01
2 11.65 £ —28.53 6.553 £ 74.44 4.168 £ 76.59 16.009 £ 14.67
3 11.481 £ —40.39 1.43 £ 41.41 1.553 £ -80.76 14.849 £ —5.93
4 11.702 £ -30.94 6.07 £ 75.41 3.418 £ 73.23 15.848 £ 11.92
5 11.827 £ —40.02 2.145 £ 35.25 2.089 £ —35.44 16.267 £ —4.27
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Table 3 Correction of workpiece unbalance vector
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