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ABSTRACT

This study was carried out to minimize the lifting force of a two hinge type stand mechanism. This unit is

designed for the display devices in order to enhance the ergonomics for effective height adjustment and maintenance

at any preferred position. The unit will be very useful for the mechanism fabricated with a coil spring and disc

springs as a torque generator. The maximum and the minimum torque value should be calculated initially for the

smooth lift. And the reasonable torque distribution is necessary to prevent any

AUTO LIFT and AUTO Drooping

at any position because the torque generated by coil spring is more sensitive than disc spring in tilting the position.

Therefore, the analysis

of the coil spring is requisite to issue the specific torque value depending on the distorted

angle with securing reliability of a long time storage condition. After the theoretical torque value was calculated, the

evaluation was carried out by making a proto-type sample, then distorted angle was updated by experiment. The

result of this study can readily be applied to various units for the optimization of the smooth lift.
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TFT-LCD Display, Hinge(314]), 64 17}, Spring(£3X %), Monitor(5- &)
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Mb = -F2*La +Wh*Xh + Ws*R* = )
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Ma = F1**Lh + Wh*Xh + Ws*R*
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& 3 Bol dels Ha EoAE @ &
Mb: _Fz*La +Wh*Xh + WS*R“ ............ (4)
37141 F1' : backward force ©]t}.

Table 1 Condition of parameters

Parameter Condition

Wh Head weight

Ws Support weight

w2 Wh + Ws

Wb Base weight

Xh Distance of hinge B and head

X2 Distance of hinge B and W2

R" Distance of hinge B and support

Xb Distance of hinge B and base

R Distance of hinge B and hinge A

Fl(fonward)

F2{backw ard‘ p: &~

Fig. 1 Binding condition of hinges in display system

Fi"(Forward)
0 $5kat

Wh

Fig. 2 Maximum torque position of hinge B

F2(backward
0.94kgl

-l linge B

Fig. 3 Minimum torque position of hinge B
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Fig. 4 Component parts of hinge B

Fig. 3 Design parameters of coil spring
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E : Spring 584 AlF

d : Spring 4174

D : Spring 3 E

N : Spring I 70HF

o: Spring & ¥

oB : Spring ¥ &&#

al, a2 : Spring arm2] Z ¢}

L : Spring # 7]z}

M : Spring torque

& : Spring M EH 7}t

h ; Spring %}
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Process Data
WL 318.300
Terget -
LSt 22,700
Mean 28103
Sample N ©

StDov (Wihin)  8.78066
StDev (Cvesal)  9.975@2

Potential (Within) Capabiity

Cp

038

cPy 148
oA on
Cpk on
Cpm .
Overall Capabily
o 0m
PPy 10
PRL Eer )
Pk A

Hinge "B" Spring Torque

Within

Overall
)
260 270 280 290 300 310 320 330
Cbserved Pesformance Exp. “Within” Performance Exp. "Overal” Performance
PPM<LSL  950000.00 PPM<iSt 98427367 PPM<LSL  928163.15
PPM > USL 25000.00 PPM > USL 425 PPM > USL 123901
PPM Total 975000.00 PPM Total 98427812 PPM Totat 92940216

Fig. 6 Result of performance test

Process Data

ust 326.000
Target -
LSt 205.000
Mean 310,005
Sample N Ed

SiDev (Within)  4.90711
SiDey (Qveral) 681707

Potential (Whthin) Capatidy
cp 108

cPu 109
cPL 102
Cpk 102
Cpm
Overal Capabilty

Pp 078
PPU o
PPL 073
Ppk or

(95)

Process Capability Analysis for SPRING-B SOV

L3L

T
290 300 310 320 330
Chserved Petformance Exp. “Wiin” Performance Exp. “Overalf Performance
PPM<LSL 25641.08 PPM<LSL 111490 PPM < LSL 1386536
PPM > USL, 0.00 PPM > USL 557.88 PPM > USL 047950
PPM Total 25641.03 PPM Tolal 1672.78 PPM Total 2334496

Fig. 7 Result of performance test to repair
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