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Abstract

The lathe bed is the supporting part of the machine tool, and its dynamic characteristics directly
affect the machining accuracy and precision stability of the lathe. Taking the CA6140 lathe as the
research object, SolidWorks is used to establish the three-dimensional model of the bed, and modal
analysis, static analysis, and harmonic analysis are carried out on the bed with the help of large-
scale finite element software ANSYS. The results of the modal analysis show that the local stiffness
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of the upper part of the bed is weak; the results of the static analysis show that the stiffness distri-
bution in 3 directions is not uniform; the results of harmonic response analysis get the resonance
frequencies in 3 directions. According to the results of finite element analysis, the lathe bed struc-
ture is optimized, and a reasonable lathe structure is determined.
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HURFE DN Tk b 3R 3h, B2 A IRENIE 2 RS K, #52 FRARML A I T A6 5 AN 28 1
=, PRI LR A A IE. R, BRI A R R R AT X B LR 235 44 0 25485 1 PR 73]

WUR GRS S R B R IRS E A MR . R AR, mTHURSHZZ HHE RS, WK
TEAEZAD AR EEAME. e AR R . RIS b7 & — Fh e 4508 3 BT 9% 25 F B A 4P 1)
Fik, HER SRS M SRS B Y4 A, B ARSSEOR RS BIPURE MRS (HE
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2.1. EESTNEARER

—/NN HHEL T EH IR RS, HigshhfEn:

[M]{x} +[c]{x} +[K]{x} = {F} @
KH[M]. [Cls [KINEZRS RS . LR RINIERERE, {XIAI{F} 5N R G055 AL RS [ FEUih
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FEAAAR B ST B TR . () PRIA AT 37 IR AR e, AT 15
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22. BIKRSHNAFRTER

DL CA6140 HURIK & - AL, 7E = 4E @ F SolidWorks JE AR HEAT 14k, 284 S an 4]
1 FioR:

Figure 1. Machine tool bed model
1. HURKRSEE
7E ANSYS th 3 AR B SR, (RO 138 > Bas > TR > JUMEit, £ ABALHE]
XFHURIR S (A R EREAT BB . FTIPARHE I R TR > Y3 @ 1 (Density) > 4t stk
(Isotropic Elasticity), #4#}iZH HT200, &Z:KU1% 1 FiR.

Table 1. Material details
%= 1. HRHEHRER

K2 75 % i (Density) W IR H AR B (EX) HHR EE(PRXY)
HT200 7850 kg/m? 200 GPa 03

2.3. MRS SAREE

TEREAN ZHEBR I R T A RNE MG , AT AR 2o RS R0 @ F T i G 70 SR A 3
S PRTTEA R . EAeE R IR M, R E B TR 30 mm, SRH H BN U TR A, 45
F| 65,386 ~15 A1 14,016 NG, WA 2,

AR SEBR T8 2 A% R S I 205, 76 PR B SR fta o [ e S, LK 3
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Figure 2. Machine bed meshing effect
B 2. HURKRSMIEHLHRE

A

000 500,00 100000 {mm)
[ E— E—

250.00 750.00

Figure 3. Applying constraints in ANSYS
[l 3. ANSYS HEfinz s

2.4. RIBGERDH

FESRMFEZ AT, FERAS EIR AT B E RSB O 6 Bre BEJEREACRARE: 1208, A Rig
FHHHT 6 B AR, a0k 2 FR.
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Table 2. The first 10 natural frequencies and vibration modes of the bed structure
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Figure 4. Sixth-order vibration pattern of the front of the machine bed
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Von Mises 58 ) ] AR IR A :

o, = \/%[(0'1 -0, )2 +(o, -0y )2 +(oy -0 )ZJ (5)

3.2. FEMEBFEMAR

IR A R, 20 9% B IE R A G A0 B IE A 7 BT AL AR AR[8] . IR B = 4ERETY . RS R
TP M RIS AT B, AR . B ER BN = 4eB0, RS 5 EAA . AR
JRE PR [y B A i _E 0 450 N~500 N (575, i A0 (K Bker B P 5 o B JE AR SR AR &% rh il NS AR T L S R0
TIM=AT5 FIE RS, AT A e, SRR, M.

Figure 5. Machine bed load application effect
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Figure 6. Von Mises distribution of equivalent stresses in lathe bed

B 6. ERKFFHR S Von Mises 3 H = [E
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Figure 7. Distribution of X-direction deformation of lathe bed structure
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Figure 8. Distribution of Y-direction deformation of lathe bed structure
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Figure 9. Distribution of Z-direction deformation of lathe bed structure

9. ERKRBEN Z mERHHE

82353+
MEERON 77 Von Mises 53 Afi = B (1] 6) FT AT H, PR 5452405 71 Von Mises {5 ¢ KA 0.02613 Mpa,
T SRR EMLLE . RIS AL WS AL, MORHETIIR I RE e R A IR KT /1.
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Figure 10. Distribution of total deformation of lathe bed structure
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4. HLRPR S BTSN R 54
4.1. BN ST A0 R ER AN LR
TN 43 BT P 5 2 A 7 7 52 B I )42 1E 5% AR i e (RS I BL . 183 7 T2
[M{x] +[Cl{x} +[K]{x]} = {F}sin(6t) ©)
LR A -
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FeF 0 PR IR B A A 4 51, R P AR A58 1325 (Mode Superposition)#E47- 15 Wi 8 70 4T o 125 8 ik id
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ISR B B LU AL IR BN TE /N 1.5 i, BT LASI9E 5 2 880 Hz~1000 Hz SR FASAS B i A5 214514 i )32
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Figure 11. Amplitude-frequency curves in the X-direction
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Figure 12. Amplitude-frequency curves in the Y-direction
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Figure 13. Amplitude-frequency curves in the Z-direction
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