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Deformation and Stress Analysis of Tool Holder Spindle Research and Experiment
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Fig. 1 Drawing of Complex Tool Holder
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Fig. 2 Finite Element Modeling of Tool Holder Spindle

Table 1 Material properties of Spindle

Property E Density Poisson's
(unit) (MPa) (g/mm®) ratio
850 7.8 0.3

2. iSightS 0|88t =X 4dHA

B A AAH tool holder spindle tip X4+ W3} A|Z
g itk 8|3 2959 &) FA] o9 A Ue Aotk
Ho]g HA] FEAFE A HoZA Aol ou] A
doizm & 4 glu). wElA B 7o) A= tool holder spindle<]
A A deformationsd} stress 2] 2L tool holder spindle tip F-&2J
stress€} deformationof] T3l AFo]|mE A} Zole} L& F=
S A A sh= vloj&H o] €)X 28] a1 tool holder spindle tipe] A o)<}
79 WMEE Fof AHe) zA0E AYHATE FHY ol
#o]g 9] $1x] 28 3 tool holder spindle tipe] Zo] ¢} 77k
tool holder spindled] LrlerE F3FL H|X=X GolH
iSight-FD 3.1° & =3} OLH(Optimal Latin Hypercube)E o]-8-3}
o Wolgel HH A Fopugiet?

Table 2 Base Line Lower Boundary and Upper Boundary
of 5 Design Variables

(unit : mm)
Initial Lower Upper
Value Bound Bound
First
Bearing (d1) 29.5 115 37
Second
Bearing (d2) 69.5 60.5 70.5
Third
Bearing (d3) 120 115 127
Tool holder
spindle tip length 105 55 155
Tool holder
spindle tip Thickness 8 4 12
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Fig. 3 Optimized approximation model

Table 3 Comparison of Initial Finite element modeling with
Optimized Approximation Model of RBF

Fig. 5 Measurement of twisting deformation

Table 4 Comparison of Initial Prototype with Optimized

Initial L
. Optimized .
Finite o Reduction
Approximation
element Rate
] model
modeling
Stress (MPa) 267.38 223.86 16.3%
. 1.3256 1.1695
Deformation(mm) 5 5 11.8%
*10 *10

iSight-FD 31°Z =3+ A29] zk2 Fig. 3¢ Vel Qok 28z
Table. 30| A= HAZAA KT} stress@} deformatione] 3FAFE QI Th
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3.Tool Holder AlM& &=t
A7) % tool holder ol th&to] RBF T2AFEL€lo] €] 3} 7} g}e}u] g
9] 4=%=2l first bearing, second bearing, third bearing, tool
holder spindle tip length, tool holder spindle thicknessel 23
o] Fig. 43} Zo] A 2Hak 3l o1 Fig. 5ellA4] K= kel 2o tool
holder spindle W%-¢] &S =As19 ) =4 A 50mm test
barg AH8-3191 2™ table 4914 ¥ vl o] S A twist-
ing deformation®] #te] 712] 0.02mmell A 0.008mm= & #]
3] o] &1t} 18] 2L tool holder spindle tip2] 7| A = @A
& A tool holder spindle 217l 24 2 8-31o] 2Ag Fol
1o 7] 9] tool holder spindle®} HA AL-&31H A Af 5 Al
A2+ tool holdere} 71& el A1 =H4 tool holdere] A48 &

Prototype
Initial Optimized Reduction
Prototype Prototype Rate
Twisting 0.02 0.008 60%
Deformation
4. 4B

B Ao A= tool holder spindle®] ¥3 tool holder spindle
tipe] AA = A& Fol7] 9 AAIJAZE first bearing,
second bearing, third bearing, tool holder spindle tip
length, tool holder spindle thickness®] H|o]& $1x] WH3lo}
tool holder spindle tip2] Zo]¢} F72] W3S F3}4 tool
holder spindle®] stress®} deformationg ¥o}E.Qktl. RBF
Aol ko] TRl AR RS Hloj® X+ first
bearing 14.90mm, second bearing 68.04, third bearing
122.64, tool holder spindle tip length 5.5, tool holder spin—
dle thickness12.0¥ wW2] output |’ ZAF}+= stress 258.32
MPa deformation 1.2903+10 "mm= %7] t]o]€ sl
267.27 MPaEE]- °F 3.34% =™ deformatione
1.3109%10°mm= °F 8 1.57% ZdttE AL <& 4 ok
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