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Anexo 1

Modelos de disipadores de fluido viscoso que se analizaron para la eleccion del
disipador.

E@WU@Fdeuices inc.

FLUID VISCOUS DAMPERS
& LOCK-UP DEVICES

FULL RADIUS SPHERICAL BEARING CYLINDER DIAMETER
2 PLACES BORE. 2 PLACES

CLEVIS DEPTH
THICKMESS ZPLATES
2 PLACES MID-5TROKE LEMGTH
SPHERICAL |MID-STROKE
FORCE |BEARIMNG BORE| LENGTH STROKE TH{;:LII(E:IIESS f’:'_g'ﬁ EﬁTwﬁ ETLDTRDER WEIGHT
pia (ncHeEs) | (ncues) |"NEHES)weues) | mcues) |(mcHEs)| gnches) | 1PS)
55 KIP 1.50 3413 +3 1.63 4 MAX. 3.25 4-1/2 MAX. 30
110 KIP 2.00 42,00 +4 213 A-MAMAX. | 400 | 534MAX | 185
165 KIP 225 A7.00 +4 225 & MAX. 540 | T4 MAX | 300
220 KIP 275 48.75 +4 275 T-UZMAX. | 588 | B-14mMAXN | 425
330 KIP 3.00 51.75 +4 3.00 8 MAX 6.38 B-1/2 MAX. &00
440 KIP 3.50 62,00 +5 3.50 9 MAX. 7.50 11-114 MAX. 200
675 KIP 4.00 6200 +5 450 12234mMax | 800 [13mdmec| 1300
00 KIP 5.00 74.00 +5 5.50 12-3AMAX. | 1075 [16-m4 M| 2850
1450 KIF 6.00 B4.00 +5 6.00 1334 MAX.| 1200 [2o-udamax | 4100
1800 KIP T.00 8825 +5 T7.00 16-1/4 MAX. 1250 | 22-14 MAX_ | 5500

HOTE: VARIOUS STROKES ARE AVAILABLE, FROM +£2 TO 234 INCHES, FORCE CAFACITY MAY BE
REDUCED FOR STROKE LONGER THAMN STROKE LISTED IN TABLE. ANY STROKE CHANGE
FROM THE STANDARD STROKE VERSION DEFICTED CHANGES MID-S5TROKE LENGTH BY
FIVE INCHES PER 1 INCH OF STROKE.

Seguln nuestros cdlculos realizados necesitamos un disipador de 110 KIP como se indicé en el
documento de la tesis.
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Foreword Nomenclature

Note: The information presentedin fication has been prepared in accordance with ign wall thidmess, t(in.)
recognized engineering principles and is for genesal information onfy. While it s befieved to
be accurate this information should not be used o relied upon for any specific application
without competent professional examination and veriication of its accuracy suitabifity

b
and applicability by a licensed professional enginces, designes, or architect. The publication [\ uside ametes afround S )
]

Torsiondl shear constant of coss-section (n3)

of the material contained herein is not intended as a representation or waranty on the part
of The Steed Tube Institute of North America or of any other person named herein that this
information is suitable for any general or particular use or of freedom fom infringement of
any patent or patents. Anyone making usc of this information assumes all iability arising
from such use. | [l Moment of inertia of ross-section ing

tln)

Caution must be exercised when relying upon other specifications and codes devefoped by J Y Torsional stifiness constant of cross-section (in4)
other bodies and incomporated by reference herein since such material may be modifiedor

amended from time to time subscquent to the printing of this edition. The lastitute bears no 3
responsibility for such material otherthan to refer to & and incorporate itby refarence at the | g Goverming radis ofgyation n
time of the initial publication of this edition.

wv

Basticsection modulus (in3)

Design wall thidmess ... nitsadded”

YAl Wasticsection modubss (in3)
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D | M E N S | O N S e ::Iscls:e\:-: I: NO\T,LHEI Area, A o . s . 2 - Torsion -
A N D 5 ECT | O N in. Ib/fft in? int in* in. in.? in® in.?
HS520%0.500f  0.500 104.23 30.6 40.0 1460 146 6.90 150 2910 291
PROPERT' ES OI: ¥0.375) 0.375 TEET 231 533 1110 111 6.94 144 2230 223
ROU ND HSS Hssiaxp.s00] o500 33.54 275 36.0 1050 17 6.13 153 2110 234
x0.375] 0375 70.66 20.8 48.0 807 80.6 6.23 17 1610 179
HSS16X0.625] 0.625 102.73 30.2 25.6 294 112 5.44 148 1730 223
x0.500] 0.500 82.85 243 32.0 732 915 5.48 120 1460 183
x0.438] 0438 72.87 214 36.5 640 81.1 5.50 106 1300 162
x0.375] 0375 62,64 184 42.7 582 70.3 5.53 916 1120 140
#0317 0.312 52.32 15.4 51.3 473 50.2 5.55 76.8 948 118
x0.250] 0.250 42.09 124 64.0 384 48.0 5.57 62.0 767 95.9
HSS14X0.625] 0625 8936 26.3 22.4 580 84.1 473 112 1180 168
*0.5000 0.500 7216 212 28.0 484 688.1 478 512 968 138
x0.375] 0375 54.62 16.1 373 373 53.3 4.82 69.6 746 106
x0.312] 0312 45.65 134 449 314 44.9 482 58.5 629 89.7
#0.2500 0.250 36.75 0.8 56.0 255 38.5 4.86 47.3 511 729
HSS12.76x0.5000  0.500 65.48 15.2 25.5 362 56.7 433 75.1 723 113
x0.375] 0375 49.61 146 34.0 278 43.8 438 57.4 559 875
X0.2500 0.250 3341 9.82 51.0 182 30.1 4.42 35.1 384 60.1
HSS10.76x0.5000  0.500 54.79 16.1 215 212 394 3.63 52.6 424 785
x0.375] 0375 4159 122 28.7 165 06 3.67 402 329 61.1
X0.2500 0.250 28.06 8.25 43.0 114 M2 371 276 227 42.3
HSS10X0.625|  0.625 62.64 184 16.0 203 40.6 332 55.0 406 80.6
x0.500)  o0.500 50.78 143 20.0 169 338 336 45.2 338 67.2
*0.375) 0.375 3858 113 267 132 283 341 348 263 525
x0.312] 0312 3231 9.50 321 12 23 343 29.3 223 445
x0.250] 0.250 26.06 766 40.0 1.1 18.2 3.45 238 182 364
¥0.188) 0.188 19.72 5.80 532 6023 14.0 3.47 18.1 140 279
D | M E N S | O N S De.sign Wall | Nominal Ares, A ' s . z Torsion
Shape Thickness, t Wt Dit 1 C
A N D S ECT | O N in. I/t in? int in* in. in.? in* in.?
PROPER'” ES OI: Hsse.625x0.5000  0.500 48.77 14.3 132 150 31.1 3.23 417 299 61.9
X0.378| 0375 37.08 10.8 257 17 24.3 3.27 321 233 48.4
RO U N D H S S x0.312] 0312 31.06 9.13 308 89.1 20.6 3.29 271 198 411
x0.2500  0.50 25.06 736 385 81.0 16.8 3.32 220 162 336
x0.188] o0.88 18.97 557 512 62.1 12.8 3.34 16.7 124 25.8
Hsse.626x0.625 0625 53.45 15.7 13.8 128 20.3 2.84 401 253 58.0
x0.5000  0.500 43.43 12.8 17.2 108 24.5 2.88 33.0 211 48.7
x0.378] 0375 33.07 972 230 82.9 18.2 2.92 255 166 383
03220 0322 28.58 5.40 268 725 16.8 2.94 222 145 EERS
xo.2s50]  0.250 2238 658 345 577 13.4 2.96 175 115 26.7
x0.188] 0.188 16.96 438 453 444 103 2.98 13.4 88.7 20.6
Hs57.626x0.375] 0375 29.06 854 203 56.3 148 2.57 19.7 113 29.4
0.328] 0328 25.59 752 232 50.1 132 2.58 175 100 26.2
HSs7.5%0.5000 0.500 37.42 11.0 15.0 677 18.1 2.48 245 135 35.8
x0.378] 0375 28.56 839 200 534 142 2.52 19.1 107 28.4
x0.312] 0312 23.97 7.05 24.0 456 122 2.54 16.1 91.2 24.2
x0.2500 0.250 19.38 569 300 375 9.09 2.56 131 74.9 19.9
x0.188] 0.188 14.70 432 333 280 7.70 2.58 101 57.8 15.4
HS57x0.5000  0.500 3474 10.2 14.0 542 15.5 2.30 212 108 30.7
x0.378] 0375 26.56 7.0 18.7 43.0 12.3 2.35 16.5 85.9 24.4
x0.312] 0312 2231 656 224 387 10.5 2.37 14.0 73.5 20.9
x0.2500 0.250 18.04 530 280 30.2 8.64 2.33 114 60.5 17.2
x0.188] o0.188 13.69 402 372 234 6.67 2.41 8.73 46.7 13.3
Hss6.876x0.5000  0.500 34.07 10.0 13.8 512 14.9 2.26 204 102 29.5
x0.378] 0375 26.06 766 183 40.6 11.8 2.30 153 81.2 235
x0.312] 0312 21.89 643 220 4.7 101 2.32 13.4 69.4 20.1
x0.2500  0.50 17.71 5.20 275 286 8.32 2.34 11.0 57.2 16.6
x0.188]  0.1s8 13.48 335 366 22.1 6.43 2.37 8.41 4a.2 12.8
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Design Wall | Mominal Torsion

D| M ENSI 0 NS Shape Thicfness, t Wt Area, A Dt ! s " z 1 c
AND SEC-“ON in. Ib/ft in? in# in® in. im# in# in®
PRO PERT'ES OF [HS56.625X0.5008 0.500 3274 9.62 132 45.4 13.7 217 188 S0.8 271
X043 0.432 2860 £.40 153 40.5 12.2 219 16.6 810 2432
RD U N D H SS X0.378 0375 506 | 736 17.7 36.1 10.8 221 147 722 216
X031 0.312 21.06 6.15 21.2 30.8 8.33 223 12.4 618 136
X280y 0.280 18.99 5.58 237 28.1 8.50 225 113 563 1659
XD.2508 0.250 17.04 5.01 26.5 255 7.60 226 102 S05 153
X125 0.188 1254 3.20 352 109.7 5.85 228 7.79 154 115
HS568X0.500) 0.500 2940 864 120 328 1.0 185 152 859 216
X0.375 0.375 2255 6.63 16.0 26.3 878 199 119 527 174
X031} 0.312 18.57 5.58 19.2 228 7.54 201 101 452 150
#0.280) 0.280 17.12 5.03 214 20.8 6.88 2.02 5.17 413 13.7
#0.250) 0.250 1537 452 240 18.7 8.23 203 8.27 374 124
#0189 0.183 1168 343 319 14.5 4.84 2.06 6.35 230 9.66
[H3556.563X0.5008 0.500 27.06 7.95 111 257 0.25 1.80 129 515 182
¥0.3TH 0.375 20.80 6.11 148 207 7.43 184 10.1 413 147
X0.259 0.258 1463 4.30 216 15.2 5.45 188 7.27 303 108
X0.189 0.188 10.80 3.17 296 1.5 4.13 1.50 5.43 230 8.24
HS55.5X0.500) 0.500 26.73 7.85 110 248 .01 178 125 43.6 17.7
X0.375 0.275 2055 6.04 147 10.8 7.25 182 5.87 EER) 144
X0.255 0.258 1446 4.25 213 14.6 5.32 186 7.10 253 106
HSS5X0.500) 0.500 24.05 7.07 10.0 18.1 7.25 1.60 10.2 362 142
X0.375 0.275 18.54 5.45 133 14.7 5.87 1.64 8.04 253 116
X031 0.312 15.64 4.6 16.0 12.7 5.07 166 6.87 5.4 10.1
X0.255 0.258 13.08 3.2 19.4 10.8 4.33 168 5.81 217 8.62
X0.2508 0.250 1269 3.73 20.0 10.6 4.22 168 5.65 211 .40
X125 0.188 5.67 289 26.6 8.24 3.30 170 436 165 B8.57

4

D | M E N S | O N S De.sign Wall | Nominal Area, A | 5 . . Torsion

Shape Thickness, t Wt Dit 1 C

A N D S ECT | O N in. Ibjft in.® in* in.? in. in? int in*
PROPERTIES OF H554.5%0.375]  0.375 1654 | 4836 | 120 | 104 | 463 | 145 | 640 | 208 | 913
x0337] 0337 1500 | 441 | 134 | o81 | 427 | 148 | 585 | 152 | sas

ROUND HSS x0.237| 0237 1080 | 317 | 180 | 723 | 3m; 151 | 431 | 145 | 639
%0188 0.188 867 | 255 | 239 | 563 | 284 | 153 | 350 | 115 | 535

HSS4x0313 0313 1232 | 363 | 128 | o621 | 310 | 131 | 427 | 124 | 613

x0.250] 0.250 1002 | 285 | 160 | 520 | 260 | 133 | 352 | 104 | 518

x0237] 0237 553 28 165 | 488 | 248 | 133 | 338 | 100 | 454

x0.226] 0226 512 | 268 | 177 | 478 | =238 | 1338 | 322 | 958 | 476

%0220 o0.220 885 | 261 | 182 | 468 | 224 | 134 | 315 | 938 | 465

%0188  o0.188 766 | 225 | 213 | 410 | =205 | 135 | 273 | 820 | 408

HS535X0.313] 0313 1066 | 313 | 112 | 402 | 230 | 113 | 313 | 803 | 452

x0.300] 0300 1026 | 302 | 1.7 | 38s | =223 | 11a | 308 | 775 | 438

x0.250] 0.250 865 | 255 | 140 | 33s | 184 | 115 | 265 | 678 | 383

%0218 0216 758 | 223 | 162 | 302 | 172 | 116 | 233 | 603 | 342

%0203 0203 715 | 210 | 172 | 287 | 184 | 117 | 221 | 574 | 338

%0188 0.188 666 | 136 | 186 | 268 | 154 | 117 | 206 | 538 | 308

Hssax0.250]  0.250 735 | 216 | 120 | 208 | 137 | 0876 | 1s0 | 412 | 271

%0218 0216 643 | 183 | 139 | 184 | 123 | 0387 | 168 | 368 | 243

%0203 0.203 507 | 178 | 1a8 | 175 | 117 | 0881 | 153 | 351 | 232

%0188 o0.188 565 | 166 | 160 | 185 | 110 | 100 | 143 | 330 | 218

%0152 0152 463 | 136 | 157 | 138 | os2z | 101 | 123 | 277 | 183

ss2.a7sx0.250]  0.250 702 | 208 | 115 | 178 | 125 | 0832 | 173 | 358 | 245

%0203 o0.203 580 | 170 | 1a2 | 153 | 106 | 0347 | 145 | 308 | 211

x0.188]  o0.188 520 | 153 | 153 | 144 | 100 | 0852 | 136 | 288 | 1s8

H552.5%0.250  0.250 601 | 177 | 100 | 113 | oosos | osoo | 127 | 228 | 177

x0.188]  o0.188 465 | 137 | 133 | oots | o735 | os20 | 101 | 184 | 145

hssz.arsxo.250]  o.250 568 | 167 | 550 | 0855 | 0804 | 0756 | 113 | 131 | 157

x0.218]  o0.218 503 | 148 | 105 | oses | o731 | o766 | 102 | 174 | 144

x0.188]  o0.188 420 | 123 | 126 | o77s | 0855 | 0776 | o501 | 136 | 123

x0.154]  o0.152 366 | 107 | 154 | oees | o561 | 0787 | ovel | 133 | 111
+551.0%0.188]  0.188 342 | 101 | 101 | 0375 | 0325 | 0605 | 0553 | 0750 | 0773

wn

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




