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ABSTRACT

In this study, the structural design concepts of main parameters of a Cathode Ray Tube(CRT) such as frame, spring

and shadow mask were proposed to guarantee a failure-proof CRT under mechanical shock. With computer simulation

and experiments, some information on the structural design concept was obtained as followings; the frame and the

shadow mask of the CRT needed designing to increase strength, so double-beads shape at the corner of frame was newly

designed for it. And the spring, which interconnected frame with panel glass, was required to deform elastically for the

purpose of absorbing the shock energy in the direction of drop. A new type of spring, ‘twisting spring’, was designed to

achieve the flexibility in that direction. By using it, the deformation energy of a shadow mask could be reduced to some

degree. To accomplish those simulations, commercial codes, Pam-Crash and I-DEAS were used and a typical CRT was

analyzed as an example to prove the usefulness of this study.
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Fig. 1 A schematic drawing of the CRT and functional
part’s name

Fig. 2 Miss-landing of electronic beams due to the
deformed shadow mask.
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Fig. 3 An equivalent model of the shadow mask
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Fig. 4 The impact test system
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Fig. 5 A finite element model of a typical CRT

g 4ol AL&% (shell) 8.4°

] &

Fig5ol&s &
§ %—Aﬂaﬂﬁ ¥hdl




WA 09I oliR s s AnEEEd A7 A8 S

3. 4z 3 £9 F e HY MEE o uludtd o 3~4G

(1G=98ms) 4= FHELS ¢+ AN
31 M52 ojA3e YA EM weba o] APAH YFE F MRS v
T - ) . xz0] ZHA o) :«EI;HEE}:F_:?; WEAA o] SAHS
MES vpaAE AAEolAM Habe Az ) el e e el eemE
wrape Aakeh A Aol 9AES Qhish: o o A3 o) F R UYEA LFIVFTFE

447}7} 7bs sttt

59 toh, weka] 9ol FZo| oFte] =t
}_/;.«17} Wy SuE 2RI UGS {FAE
2= 0101‘3% sl S oA T)E AUubEl

ge b ek

AE AN

! [LIO

B] = (bead)

e T AL

Fel gdd 527
Tefafok ghoh

st AE F, R I HAAM
adel FEwshyt HAsh dEE v

- uba3 dajelel F¥(coating)S T

A &

% AFo e =g i 7haake] ¢
Ao w2 % a4 (modal analysis)&
s 7S Agdes vuson, Ag vis

ru\a_‘_i.
> i

!

(step bead) H N7} 71 WEA FEE o}obr},

Tablel o“'"‘ _1_—[1—1 0“ EHE]_ 6H/H ;(_] 7:‘_,} '5‘01]
A o ol AbgshE 271A MES i
A n|x gate] digtel LRI

Table 1 Natural frequencies of shadow masks
with two types of bead shape.

Groove bead
Mode(Hz) shape Step bead shape
™ 2327 239.2
2 240.7 247.6
34 2415 248.3
Bead shape
(comner shape)
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(a) The 1" mode shape (b) The 2™ mode shape

Fig. 8 The 1* and 2™ mode shapes of the frame
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Fig. 9 Shape of new bead at frame corner
(a quarter shape)

Table 2 Natural frequencies of the original and
the newly designed frame.

Mode(Hz) Original frame New frame
I 69.8 73.8
PAN 244.3 268.2
3 289.7 3037
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Fig. 10 Shape of springs for CRT
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(b) The new type (twisting spring)

Fig. 11 Contour of displacement at drop condition
(unit: mm).
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