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A Study on the Reliability Improvement of the Spiral Spring
in a Sliding Mechanism for Mobile Phones
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Kyungnam Univ)

ABSTRACT

In thiz paper, we improved the reliability of a spiral spring in semi-auto sliding mechanizsm of mobile phones. In

an gemi-auto opening mechanism of mobils phone, the spring must have sufficisnt reliability such that the spring

force does not reduce under a half of initial value after 100000 operations. Zince the inner space of the mechanizm

ig wery emall, it iz difficult to design a spring having sufficient reliability. We designed a spiral spring satisfying such

conditions and analyzed itz elastic performances using finits element method.
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Fig. 2 Ezamples of sliding mechanism
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Table 2 Data for design of the zpiral spring

Fmax d E 5 Taax Fmiu
(g) | {mm) | (un) | (oo} {g/mn’) (g)
300 1 0.8 ] 100 15.5 131,302 138
300 | 0.8 ] 110 19.2 131,302 144
300 | 0.8 ] 120 20.0 131,308 150
Jo0 | 0.8 ] 130 21.3 131,302 159
300 1 0.9 ] 100 11.7 02,218 dd
300 1 0.2 ] 110 12.3 02,218 il
Jo0 ) 0.9 ] 120 13.6 02,218 7o
300 1 0.9 ] 130 14.0 02,218 g8
Jo0 | 1.0] 100 7.6 67,227 -
o0 1.o] 110 .2 67,227 -
Jo0 ] 1.0] 120 9.3 67,227 -
o0 L.o] 130 10,0 g7 ,227 0
Jo0 1 1.1 ] 100 5.2 50,508
oo 1.1 ] 110 7.0 50,508 -




300 1 1.1 | 120 7.8 50,508 -
3001 1.1 | 130 10.0 50,508 0
400 | 0.8 | 100 24.58 175,070 237
400 1 0.8 | 110 25.5 175,070 243
400 1 0.8 | 120 26.7 178,070 2580
400 1 0.8 | 130 27.8 175,070 256
400 1 0.8 | 100 15.6 122,857 143
400 1 0.8 | 110 16.7 122,887 160
400 1 0.8 | 120 17.5 122,857 171
400 1 0.8 | 130 18.7 122,887 186
400 1 1.0 | 100 10.1 89,638 33
400 1 1.0 | 110 11.1 89,638 g8
400 1 1.0 | 120 12.5 80,630 62
400 1 1.0 | 130 13.8 89,830 98
400 1 1.1 | 100 5.9 87,344 -
400 1 1.1 | 110 g.1 87,344 -
400 1 1.1 | 120 9.9 a7,344 -
400 1 1.1 | 130 10.5 87,344 19
500 | 0.8 | 100 30.8 218,838 337
500 | 0.8 | 110 32.5 218,838 345
500 |1 0.8 | 120 34.1 218,838 353
500 ] 0.8 | 130 35.8 218,838 359
500 | 0.8 | 100 19.5 153,605 243
500 1 0.8 | 110 20.9 153,608 280
500 ] 0.6 | 120 22.1 153,685 273
500 1 0.8 | 130 23.4 153,686 286
500 1 1.0 | 100 12.6 112,045 103
00| 1.0 | 110 13.8 112,045 140
500 | 1.0 | 120 15.3 112,045 173
500 | 1.0 | 130 16.7 112,045 200
500 1 1.1 | 100 g.4 84,181 -
500 1 1.1 | 110 9.1 84,181 -
5001 1.1 | 120 11.0 84,181 45
500 1 1.1 | 130 12.0 84,181 83
e A7 ged DSt &meld AzZys

AAEE T, 2 84S Fig. b 2F o

Fig. 5 Illustration of the apiral spring
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Table 3 Specification of the spiral spring

Ttems Specification

Material SWP-B
Diameter (mm) 1
Total mmber of coils(Nt) 2.b
Total length(mm) 120

Bvailable angle(®) 30 ~ 82
Maximum torque(kgf-mm) 8.8
Stress(kef/mm™) 90
Hardness(Hv) 430
Surface handing -
Constant of springlkef/mr ) 0.032
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Fig. 6 FEM model of the spiral spring

Fig. 6 o] sidrde] H4 a+= 5,641 7] <]
o dAa 11,1117] ]},

~wold ~zele] HRE SHP-Bolr ol HE
gl EAzE z}z} Table 49 Table 59} ok

Table 4 Chemical composition of SWP-B

COMP C 51 Mn P 5 Cu

(%) | 0.80 | 0.24 | 0.62 | 0.00B | 0.000]0.002




Table 5 Mechanical property of SWP-B

d |Youre's modulug| Yield strength Teneile strength
(m)|  (Kef/m®) {Kgf/un®) (Kef /m®)
0.8 21,000 139 236 ~ 260
0.9 21,000 139 230 ~ 250
1.0 21,000 139 226 ~ 245
1.1 21,000 139 223 ~ 241
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Fig. 7 Deformation of Spiral Spring
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Fig. & Maximum strezs of Spiral Spring
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