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Determination of optimum blank diameter for the
high precision of Spindle Screw

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

Abstract

This paper summarizes the results of a numerical study conducted to analyze the determination of
optimum blank diameter on material flow and thread profile for Spindle Screw in external thread rolling.
Initial blank diameter affect a quality of 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 suggest the calculating method of initial blank diameter considering
real shape of tooth. The finite element code DEFORM is applied to analyze the metal flow of tooth. then
the analytical results are verified by experiment of thread rolling for Spindle Screw.
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Fig. 1 Two-dies thread rolling

2. Spindle Screw
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Table 1 Mechanical properties of SUS303

Material Yield strength | Tensile strength Hardness
(kgf/r) (kg f/m) (HRC)

SUS 303 246 62.3 24-31

Table 2 Chemical composition of SUS303 (%)

C Si Mn P S Ni Cr
8.00- | 17.00-
1000 | 15.00

<015 | £1.00 | <200 | <020 | 2015

Az7FEFA AA7Zo] oW XFo| B =Hz, AW
Zex7) gdoh YAlY f2738 Fahe 248 4
M o2 74 2AFE A8 ARS AYge) 7ML F
e #x& AT ALY 247NN AR
AFEA7L AFY AFTARG dAS e Az

o] Solgolaa wo} AA}ET the el

23 ~MAE AN

A7 & ol@HoE AAsT] A FHEHE PEe
AXYR =7z 247 AMEEI AP 73
44 FeE HEE o18F el ok Fig 2& Al
HUA 22& ol8d A% AL et 371 &
1 S04 WiAEE Hae HHH} FE 22+ AF
€ 291 sd 247 DS ol A3 7ol 7
- k.

D,={4(v + 7, W

where, V1 = Tﬁ Di

Vy=0.5mn(t+ F )V [3.14(D; +201% + P

t=htan O+ F,
x=—?"7(21frcs +0/(Fa + 1)

A71A, Vi 9% wgdo] nike FUYFE AF
oL, Ve W3 ddolnitel ite] AHE Yehd
t}. Fig. 29 7 7|3 & EASeY, DE FAE, he
UAMES ®ol, n& W w9ide] vtk A4 Pe
9%, §& JAMEY 8tK(flank angle)S viebdch x&
FUARE Ao SRR Y Aol

HQ1e YR 718 FPolA HEL o83}
o 2A47 Fae Aojch YA AR gloiA AA
Wste) fQlo] Fgon e Aalgo] Ak Aolgn

~_ Jh o
N I\ A

T .
P D

Fig. 2 Picture of blank diameter calculation for volume
constant
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Fig. 3 Picture of blank diameter calculation in intergral
calculus
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Fig. 4 Dimension of blank diameter calculation in
Spindle Screw

(a) Calculation shape (b) The actual shape of tooth
Fig. 5 The shape of tooth
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Fig. 6 Dimension of Spindle Screw
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Fig. 7 Analysis of FEM simulation

Fig. 8 Photograph of Spindle Screw

Table 3 Comparison of experiment and FEM analysis
for @2.76onm Spindle Screw (Fig. 9)

@2.70mm | Dimm) E(mm) F(mm) Glmm)
Experiment 3.33 3.20 311 1.96
FEM 3.326 3274 3.106 1971
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Fig. 9 Geometric of Spindle Screw
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Table 4 Results of Spindle Screw experiment (mm)

Dia Pitch
meter A B C D E F G
9270 [120]121 (121 319 3.06 2.99 1.95
@270 1119 [ 1.20 | 1.20 | 3.20 3.07 2.98 1.96
P 10t io i3 | 80 | 31 1y
2280 | 1.19 { 1.20 | 1.20 { 340 3.29 3.20 1.96
9280 | 121 {121 121 | 342 3.32 3.22 1.94

Table 5 Feeding velocity and percentage of elongation

Dia Before testt After test | Time | Elongation
meter (mm) (mm) (sec) (%
1000 1045 62.99 45
2.0 %97 000 | 6305] 43
1000 1041 70.35 4.1
2276 1003 1043 69.57 399
1005 1044 75.75 398
228 1000 1040 76.58 4
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Fig. 10 Process drawing of Spindle Screw
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