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Determination of Optimal Blank Diameter for the
High Precision of Spindle Screw

K. H. Kim, D. H. Kim and B. M. Kim

Abstract

This paper describes the numerical determination of optimum blank diameter for sound material flow

and high precise thread profile of a spindle screw through external thread rolling using two-three roll

dies. Initial blank diameter affects the dimensional accuracy and surface finish qualities of a spindle screw

in thread rolling process, therefore it is very important to determine the optimum blank diameter in thread

rolling process. In order to determine the optimum blank diameter, this paper suggests the calculation
method of initial blank diameter considering the real shape of tooth. The finite element code DEFORM is
applied to analyze the metal flow of tooth, and these analytical results are verified by thread rolling

experiment for spindle screw.
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Fig. 1

Thread rolling through roll dies
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Fig. 2 Thread profile used for calculation of blank
diameter by volume constancy
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Fig. 3 Picture for blank diameter calculation in integral
equation
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Fig. 4 Dimension for blank diameter calculation in
spindle screw
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1412 Spindle Screw %12
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{(a) Assumed shape {b) Actual shape
Fig. 5 Tooth profiles for initial blank diameter calculation
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Table 1 Mechanical properties of SUS303

Material Yield strength | Tensile strength Hardness
ae (kgf/mm) (kg b/m) (HRC)
SUS 303 246 62.3 24-31

gl Xef HE

a7 A4

Table 2 Chemical composition of SUS303 (%)

C Si Mn P S Ni Cr

- | 800~ [ 17.00-
<0.15 | <100 | =200 | <020 | >0.15
10.00 19.00
0375 _
(unit : mm)
40°
. 0417 _ Pitch=1.2 .

Fig. 6 Dimensions of a spindle screw
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Fig. 7 Velocity distribution by FEM analysis
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Fig. 8 Deformation mode by FEM analysis
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Table 3 Comparison of experiment and FEM analysis

for @ 2.77mm spindle screw (Fig. 1D
Dimm) E{mm) Fimm) G{mm)
Experiment 333 3.20 311 1.56
FEM | 333 | 8% 311 197
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Fig. 9 Manufacturing process for a spindle screw

i Feeding direction sy

Fig. 10 Photograph of a spindle screw
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Fig. 11 Schematic geometry of a spindle screw after
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G280 | 121 | 121 | 121 | 342 | 332 | 322 | 144 (2) 43t ® o K5 EEML 19-4 , 1953, p. 143,
(3) i A E o RESEERME 30 12, 1964, p. 930.
upebs], dgdaola &l & ¢ %ol HHLAH (4) iyt o 2ot 1990, "ol 1 ke b= 7
& @27tmmelt}, Fig. 11eA Do} E9] 97o] tht of AR U S pp. 12~21, p. T2
iz 2A7E ol F A olF i W 5 DS U] (5) Bl (R &, 1981 “[o[EIVEm 173 it et
2o gtefo] ] wol] 7FE|ABE DEO] &1Ho] i T et |, WIFIS6, pp. 128~149.
ARA . 6) 7 A, AN 1979, B OUED: pp. 162~
163.
4. 82 & (7) Bishop, J. F. W. and Watkins, M. T,, 1958, "The
effect of specimen diameter on the straining of a
Lo Lot AHE A AL LS 98 cylindrical load cell”, MERL Plasticity Report Nos.
o s A A7 AR gk A4 sk 4 105 and 109; DBrit. J. appl. Phys. pp. 33~40.
ol2A o AANAL A AAMgEY] ARAow B (®) V. Ivanov, V Kirov., 1997 "Rolling of internal
B A%y FEM A Ede]AE e ¥ 7oA A% threads: Part 17, Journal of Materials Processing
27 273 2R B g9d4ds dEskd. Hg4 Technology 72, pp. 214~220.
3} (7)277mm o]9]o] Ao TR 2] Ao (9) V. Ivanov,. 1997 "Rolling of internal threads: Part
AFEE 7)ol AsA] FSS 4 4 i) Wk 2", Journal of Materials Processing Technology 72,
AT ANE At vhovt 22 48S A pp. 221 ~225.
(1) Bz oz dzxst A 277} o|&sHA 4 (10 P. Domblesky, F. Feng., 2002 "A parametric
u HA APART FAY 3 A4 ARD A o study of process parameters in external thread
a7 2o o8 AT oapsp WS He oF & rolling”, Journal of Materials Processing Technology
9lc} 121, pp. 341~349.
(9) 2901 a5 MERA S bk w z)E 2 (D z4z, 70E58, gdvl, 2002 “"z=A] Spindle
Grol sgabdel @A waer 71 27 AR Screw®] 4dk 48 AT HA A4 MR, o
AA g mghate] 2B Afol 48T 2] 247 S 002N EAPHERS v, oo 13
ANA S AL A ALAE ol gate] At S~137.

Ol

SR AMIIE e /41171 Alg%., 2002¥1/ 715



