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Simulation analysis and experimental test for static, modal and thermal

performances of a TK6926 heavy-duty floor boring and milling machine
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Abstract: TK6926 heavy-duty floor boring and milling machine was taken as the research target, and its static,
modal and thermal performances were investigated by combining simulation analysis and experimental
test. The three-dimensional solid model of the machine tool was established, and the static stiffness,
natural frequency, mode shape, temperature field and thermal deformation of the machine tool were
obtained by adding boundary conditions. The experimental systems were set up, and the static, modal
and thermal performance parameters of the machine tool were measured and compared with the
simulation results. The results show that the simulation error of the static stiffness in three directions of
the machine tool is not more than 14%, the simulation error of the first three orders of the natural
frequency is not more than 15%, and the simulation errors of the key temperature points and the thermal
deformation in three directions are not more than 20%. The paper is of guiding significance for the
simulation analysis and experimental testing of static, modal and thermal performance of large machine
tools.
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Fig. 1 Heavy-duty floor boring and milling machine
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Tab. 1 Material property parameters of the machine tool

24 HT300 | 455 | &4M | 32547
% [ pl (kg/m®) 7250 7850 7 830 865
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Kk R Mo/ (X107 C) 1.1 1.159 1.13 —
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Tab. 2 Joint surface parameters for modal simulation
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Tab.3 Contact thermal resistance m*K/W
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Fig. 2 Static performance simulation results
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Fig. 3 First 3 orders of modal shapes
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Tab.4 Comparison of machine static stiffness results
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Fig. 4 Thermal characteristics simulation results
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Fig. 6 Modal experiment results
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Tab.5 Comparison of modal results

W % S 56 1 Hz HEMFEMz | BHERZE (%)
1 13.981 16.052 14.81
2 22.696 23.786 4.80
3 25.880 26.085 0.79
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Fig. 7 Thermal performance test of machine tools

F I RS LA 500 v/min B 5% 3 BES Th, F iR
P OCERIR AT 6, (11, 16 PR 5 HAE 5 5250
EHEATRT LG, IR 6. FLIKHY x. y. z IIASTE )
15 BB 5 LI AAE X L RIS 38 60 3 4N Q4 I
R FAR Z AT 10%, 3 47 B IE ()15 B
R 20%, UE BT HERPE 5 FORS BE 0 -

3 4iE

(1) #5377 TK6926 F A% Hb 2 B8 IR 194 BT
B, XPHURMERA . B AEMREEAT T &
AT, AT LS R T O, G T 2 B A W B S
B, RS T OCHRSE A R A RIEE FH JE

178

SR, REOTEE IR T IR W S A S
Z [ 42 fik AR

(2) #ad T, B SRR,
AR TR 307 [ R ERIIEE | AT 3 B A0
ARG YRIY |l B2 73 A A 3 AT 1) B VR
SRR WIA IRoCHy HaR ZE A 20%, WER] 105
FLo T B HERR I

(3) R BB (8977 3k v] LAAE B B B
BB LR PERE , JFEE XSS BT AT 0L, 2
SFF RO R IR T B, X RBUHLR A F
KICHEE,

Ro MAFMLERIEL

Tab. 6 Comparison of thermal characterization results
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