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Finite Element Analysis and Geometric Parameter Optimization for
BMT Driving Assembly

Young-Whan Park’, Jae-Seob Kwak*, Yan Jiating™"

| Abstract i

Base-mounted type(BMT) driving assembly in CNC machine tools is an indispensable part to improve productivity

by reducing tool changeover time and to meet the ever-increasing demand of precision machine tools. This study

aimed to perform finite element analysis and geometric parameter optimization to improve the efficiency of BMT

driving assembly. First, simulations for three-dimensional structural and vibration analysis were performed using
ANSYS/Workbench on the initial geometric models of BMT driving assembly. After analyzing stress and deformation

concentration zones, several new geometrical models were designed and evaluated by design of experiments and

ANSYS/DesignXplorer. Through a series of analysis-evaluation-modification cycles, it was seen that designed models

were effective in determining optimal geometry of BMT driving assembly.

Key Words : Base-Mounted Type Driving Assembly(BMT ~-5-4-2]), Geometric Parameter Optimization(3AF4> #2135}, Finite
Element Analysis(-3-3t2 23]14)), Structural and Vibration Analysis(723% 2 A-534)

1LME

Al
ol alvtet 3718hn glov), Be AYstn n4e 74

A CNC 32714 At Eofol A 350]442] YAl
#
o] 7%l glrk. ojof wet FY Y] FAI|A AR AAE

* WAAA, RAWsHE /AT (skwaks@pknu.ac ki)

F 608-739 BAMA EF £FF A 100
+ RAdsa sAgsta
++ RAYEaE gl

of JAAES AL 918l 2L 1% EfYAIE S gl
B g 7]&ola e Aotk 1 Folq AMAY
L5 tE By AE Y Alge 298t B3(Turret)O]
k. H3 olg 7)9] FT7EE(Tool holder)e] 2ol 7
31A aF7] gEo] Frue] A5t 9 7k FUE)



SIRTE7|ASHE K| Vol.19 No.2 2010. 4.

o 2 Qg wAL Sadt T S .

AT o] PR FHELY F50) BsHA 4E of
2g7]olof] o8] F1EE] F771 3 A8k VDI(Devices
for Vascular Intervention) %412 AR&5to] o}, sbx|ul
VDI Aol B2 734, W 94 AUs 9 7k AU,
6749 S AFTTUE &4 ¢ & = dEg sk

oleie BAYS d2s] 8 Aol 2AKE 4F
Al EAE HhAlo] BMT 340t} o] 92 F1EE
7} Elae] olulA) Holl HEALE 0.2 WA wralo
Fuo| 7 RE9 §US Wk 33 440
stod 2 Ashs WAoot BMT 54l 278
A $40 S A 9 A AU, 1 s
A3 £ 3o M‘” 2 oAt ol BMT
FERAG FHRLYE olgslel BN, S o
o2

.P“r

m}r .LmHu

121_:

we of
-4

N=N

Oii

A4 U w8 T PUYE A F

2, MIZSHA XibrEA|

B 7oA A ARG L FE(e) B YV B
A WAL 4 (g gk

o
6=~ 2N e 2N (1

ol71A, o)1= 5] 283 A 4x(Fatigue strength coefficient),
be W& 3 X (Fatigue strength exponent), € = 5| &
A Al9x(Fatigue ductility coefficient), = B2 QA A4
(Fatigue ductility exponent)o]r}.
E B 2N L §JeiAlE 4739 JPE 12ie Ramberg-
Osgood HAE ol g81% o, oli= 4] (2)9} Zo] yepd

4
4+ ot

(| f ®

oA|M, H' e 5713 &8 A9(Cyclic strength coefficient),
ne #7138 W& 78t A4(Cyclic strain hardening
coefficient), o, 4= -§-¥ X &(Stress range)S LJeHT)

,.

3. REIR4 T 3 siMAEDt

3.1 REies P4

BMT 157449 fatas sj4E glsto] a4 did=
Spiral gear£-8} 7]0l5 | A3l Shaftf=2 Z7slal Fig. 1
2+ Zo] UG NX3E o] 8-5o] )3l ANSYS Workbench

AN HHEYL $AeLAT BMT 7540 A8 A
29yl BAX L Table 13} Z) #fjalo] o)L%l #
AZ7& Fig. 29} Table 20 Ve A3t 2o} o7|4 &
o A4 BELas AEo] 4849 CNC Aute] A 22

g 71Eo® sgth 849 F A5t 3057142 74
25 g

3.2 SEaN ¥ AS Za
BMT 75429 Shaft 9 Spiral gear®d] 2340l A

2 s 20 i}
T3 I3

[i
. |
|
i

Fig. 1 Designed driving assembly and mesh model
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Fig. 2 Boundary conditions of driving

assembly

Table 1 Specification of BMT driving assembly

Properties Value
Mass 2.07kg
Material SCM440
Young’s Modulus 200GPa
Poisson’s Ratio 03
Density 7,850kg/m’

Table 2 Boundary conditions for BMT analysis

Item Value
Moment ZiN'm
Mesh size 0.0lm
Elements 30,571
Nodes 55,369
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Fig. 3 Equivalent (von-Mises) stress
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Table 3 Frequency mode within analyzing range
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Fig. 4 Frequency response of BMT driving assembly
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Fig. 5 Frequency mode at 1,845Hz
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Fig. 6 S-N curve for fatigue analysis
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Fig. 9 Input parameter for geometric optimization

Table 4 Parameter conditions for optimization

Parameter | Initial value | Upper bound | Lower bound
DS_1 123.5mm 148.2mm 98.8mm

DS 2 15mm 16.5mm 13.5mm
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Table 5 Applied design of experiments and results

ps.1 | ps2 | Maximum

)| o)
Design point 1] 1235 15 69.339
Design point 2 98.8 15 13.983
Design point 3 | 1482 15 10.254
Design point 4 | 123.5 13.5 5.4031
Design point 5| 1235 16.5 254.42
Design point 6 |  98.8 13.5 13.024
Design point 7| 1482 | 135 |  3.5107
Design point 8 98.8 16.5 11.146
Design point 9| 148.2 16.5 9.966
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