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Structural Analysis of Tension Controller Spring

Jong-Sun Lee'” and Doo-Sung Baik'
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In this research, structural analysis was conducted by applying ANSYS commercial code in order to

evaluate deflection quantitatively when each weight of tension controllers was centered and weights and
moments on a controller controlling tension amounts was varied in a machinery manufacturing flexible flat cable.
Based on the numerical structure analysis, stress, strain and amounts of maximum deformation were obtained
and investigated structural validity and was reflected on design of the controller.
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[E 2] W4
Object Name Mesh
State Solved
Defaults
[23 2] d4d AEZHE o]g3dly A&k Physics Preference Mechanical
Flexible Flat Cable Relevance 0
Advanced
Relevance Center Coarse
Element Size Default
Shape Checking Standard Mechanical

Solid Element Midside Nodes Program Controlled

Straight Sided Elements No
Initial Size Seed Active Assembly
Smoothing Low
Transition Fast
Statistics
Nodes 62304
Elements 26714
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(& 1] 728§ 29 E4A [O% 4] 94 HEEH Az 4 F4
Structural
Young’s Modulus 2.e+011 Pa 21 AZ0| 3 o mio] A
Poisson’s Ratio 0.3 1% 5e 5Hﬁ17lq_—9--§ -——“—"—th:ﬂ 17&6} “T:'] Z\_E%]
Density 7850. kg/m® - S1o s PR
Thermal Expansion 126005 1/°C o] Exell 50g, 100g, 150g, 2008 B1& 7}5}aL, 228
Tensile Yield Strength 2.5¢+008 Pa o] ddnuE] ARl 0.0675um, 0.147um, 0.2205m,
Comp.ressive' Yield Strength 2.5e+008 Pa 0.294m9) RHEE Fo] Axmeo] Lojib= AL 3
Tensﬂe. Ultlmzlite Strength 4.6e+008 Pa Hsjdet. 13 6 138 28 2 WyE BEuE Jehdc)
Compressive Ultimate Strength 0. Pa
Thermal
Thermal Conductivity 60.5 W/m-°C
Specific Heat 434. J/kg-°C
Electromagnetics
Relative Permeability 10000
Resistivity 1.7e-007 Ohm'm
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[3= 20] 150g, 0.2205m¥ o HHE

[22 21] 200g, 0294mY ) 22

[22) 17] 100g, 0.147m2] o) &2 2.3 siMo| Zn
£38 W4 A=Y Axgo] 1/} 4w TR 2
TE Vepi,
[H 3] 7=84 Az
conditions Scope
Geometry] All Bodies
Results
508, | \inimum| 3.7754e-002m | 2:5%¢ | 76398
0.0675m -008 5 712; 3
. . e
Maximum 66.322m 4.098 +009Pa
al Q) e conditions Scope
(38 18] 100g, 0.147m o WP 5 Geometry| ~_All Bodies
100 Results
0 1478’ Minimum/1.8877e-002 m[1.325¢-008] 38.202 Pa
.147 ym . 4.884¢
Maximum 33.16m 2.049 +009 Pa
conditions Scope
Geometry| All Bodies
150 Results
2 Minimum]2.8318e-002 m[1.987¢-008] 57.303 Pa
0.2205m Maxi ) 30735 7.326¢
aximum| 49.74m X +009 Pa
conditions Scope
Geometry] All Bodies
200 Results
[23 19] 150g, 0.2205mY o 2 %, [Minimum]|3.7754e-002_m] 2.65¢-008 | 76.398 Pa
0294m | toxi 66.32 400 | 2767
aximum 32 m 098 +009 Pa
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conditions Scope
Geometry | All Bodies
50g, Results

0.0675m | Minimum 0 1.039e-018 | 1.120e-015 Pa

Maximum | 12742 0.2782 299.92 Pa

conditions Scope
Geometry | All Bodies
100g, Results

0.147ym | Minimum 0 1.084e-019 | 1.169¢-016 Pa

Maximum | 1536.7 | 5.428e-002 | 58.512 MPa

conditions Scope
Geometry All Bodies
Results
150g,
1.719e-
02205m | Minimum | 0 | 1.595¢-019 e-016
MPa
Maximum | 2305.1 | 8.142e-002 | 87.769 MPa
conditions Scope
Geometry ] All Bodies
Results
200g,
2.097e-01
0294/m | Minimum | 0 | 1.946e-019 e-016
MPa

Maximum | 3073.5| 0.1086 117.02 MPa

oA 215 AE Ak 7]x | Ei p:}%ﬂ ES on;}'

©))

@

W4 ABEe A1 shte] s1414] 100g, 0.147m
Aol Az 2o, W, WAs] Hojghe: 2+
2.049, 4.8837e+009 Pa, 33.161 mPon FAagre
2¥z} 1.325e-008, 38.202 Pa, 1.8877¢-002 mojr},
d4 AEge Ame shtol aj414] 200g, 0.294m
Aol a4 Az} oo, WY, WAFO Hujzhe
Z}yz} 4,098, 9.767e+009Pa, 66.32 m3P o FHAZHe
Z}z} 2.65e-008, 76.398 Pa, 3.7754e-002 mo|tc}.
A AESY A o4l Q] d4lA] 100g, 0.147m
oAufe} sja Az} 92, WHY, WIS ARk 7+
Z+ 5.428e-002, 58.512 MPa, 1536.7 mmFH O™ 4G
& ZkzF 1.084e-019, 1.169e-016 MPa, 0. mmo|t}.
94 AESe Axg oJA Ae] #1414 200g, 0.294
mAuje] sy AT} g2, Wa, Wugel Aggre
vz} 0.1086, 117.02 MPa, 3073.5 mm@E o Hagh

e
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S. 7+7} 1.946e-019, 2.097e-016 MPa, 0. mmo|c}.
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