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Analysis of Coiling Process and Quality Inspection of Filaments for Bulbs

T. E. Chung(Induk Institute of Technology), S. B. Pyo(IIT), B. H. Jeon(lIT),
B. S. Jang(Sachan Tungsten Co.), H. J. Kim(Saehan Tungsten Co.)

ABSTRACT

Coiling processes of filaments need precise work and standardization. It is important to maintain equal pitch of
filaments. Uniform pitch of filaments is one of the dominant elements of life time and efficiency of bulbs. First
coiling process of filament wires is modeled by nonlinear contact problem between filaments and mandrel. Analysis
of coiling process using finite element method is conducted to consider manufacturing parameters and pitch distance
is calculated under the given conditions. Also image detecting system is developed to inspect uniformity of pitch.
This system will be used to inspect quality of filaments during coiling processes.
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Fig. 1 Construction of primary coiling machine

Fig. 2 Primary coiling machine
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Fig. 3 Mandrel and nozzle

Fig. 4 Installed filaments in a

primary coiling machine
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Fig. 5 Enlarged view of a coiled-coil 100 W filament
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Fig. 6 Comparison of initial state and final stat

Fig. 7 Two dimensional view of coiling process

AlFo) Zutako 2 ol F3IHA 4o HF dA
oA Halule Mol AHFo #VIHA FHAHE HA
7+A o} Fig. 8ol vieiqlel. o] Aejolx dejdE M
o] MAE ALtg}

(F) AT 2dolA] Yatsis LHANES 25 W,
40 W, 60 W 2 100 Wolm, 25 W &9 HidE
QA Al AMgEHE A& HeldE fg4do) A &

-773-

< Azleln 4 AYg X 1FE a¢gd. o
g 12 T4 M) gdg 25 W £F9 "
E AHog sglon, ov FAH FAGF AP
Table 13} 2t} o714 A= Table 19 AF Y
Aol & a9 dE Foin, 2 g 4A
%S oujg

Fig. 8 pitch distance

Table 1 Dimension and shape of 25 W filament

DiameterDiamete
Capacit) of of Pitch | Shape of first

(W) filament | mandrelj (mm) | coiling filamen
(mm) (mm)

25 0.0173 0.035 | 0.0286
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Fig. 9 General image of first coiling filament

Fig. 10 Magnified image of first coiling
filament( X 260)

48 FE 12 10~20719) A& AHYsY
1709 G4l 1 mm FEE Mot whebA 12
ek 1000 mme] FAE AT 4 A Aok w
A 4L 129 207) 7i7tel HelErl fsise A
Aol deslof 3 FHozRE &, EF9
wo) AJzho] o] A g E 3R] olo} Gt A Yol
wach (3} 449 3} BFE ddsy] M=
gao} YEPG MXNE A2 ZHE HRLAE
Hoju: e EFVAZ s A2do] A
Holth, Gao Veld IYE 7o AL WA=
ZAsto] Bl F71 ohE 9 P4 F9
ZAE FAE A old L oaE HoteA
E V32 4 BF9 B 7oz et

Fig. 119 B& wie} 28 44 #E ANa¥e 3
A2 oA G4E Fobd £ e vide dn|
2L 338 IFA=E 39, Hte ArjH oz WolE
o JdAg 9 AN REE Fild o5 gAY 9
gog wo] Yyn o] 4% AHIYFES st
Fig. 125 9e9E 48 RUHZsin 3L 34
7] 913 3d 4F vEkid.

-774-

Fig. 11 Image detecting system

Fig. 12 Monitoring software for image detecting
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