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Creator of solutions to ensure the vibration
insulation, acoustic and dynamic sealing functions.
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INDUSTRY

YOUR NEEDS

Reduce maintenance costs on machines

Protect the equipments and employees

Respect the European Noises & Vibrations standards

Improve fiability and lifetime

OUR OFFER

European distribution network
Standard range of products
Specific products

Industry catalogue






INDUSTRIAL
VEHICLES

YOUR NEEDS

Optimise comfort and security
Protect the equipments
Respect the current standards

Meet the new technical requirements

OUR OFFER
Wide range of suspensions

Wide choice of technologies






NAVY/
MARINE

YOUR NEEDS
Insulates every type of vibrations
Protect the most sensitive equipments

Active suspension for the strictest acoustic demands

OUR OFFER
Acoustic comfort enhancement

Protection from shocks and vibrations






OFFSHORE

YOUR NEEDS

Adjust to operating constraints
Safely operate fields

Improve lifetime

Respect the applicable standards

OUR OFFER
Standard range of products
Worldwide network

Dedicated ingineering






...........

RAILWAY

YOUR NEEDS

Ensure the comfort of passengers and the vehicle behaviour
Protect the equipments

Reduce maintenance costs and improve the reliability of
rolling stocks

Comply with standards, noises, vibrations, environment, UIC...

OUR OFFER

Complete range for all types of rolling stocks
Use of elastomer/metal parts on board
«Service proven» products

Proven technical expertise






AEROSPACE

YOUR NEEDS
Ensure passengers security
Protect materials from a high level of vibrations

Resist to large variations of temperature

OUR OFFER
Isolation and damping of structures solutions

Defrosting system






ELASTOMER MOUNTS page 31

A complete range bringing a technical solution to
neutralize the noise transmission and vibrations and
ensure a protection against shocks.

METAL MOUNTINGS page 195

A range of steel mountings completing the elastomer
range and allowing the hold over time of his
characteristics even with critical environmental and
temperature conditions.

FLEXIBLE BUSHES page 269

Considerably reducing the float and the frictions, the
bushes minimize wear on moving parts and noises.

FLEXIBLE COUPLINGS page 291

Power Transmission from 2,5 to 100 000 N.m
allowing to absorb radial, axial and angular
misalignment as well as couple irregularities.

DYNAMIC SEALINGS page 341

Seals for rotating shafts. More than 2 000 references
constantly evolving on materials and profiles,
allowing to satisfy onindustrial marketrequirements.
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INDEX ALPHABETIQUE

Designation Reference Page Designation Reference Page Designation Reference Page
Ardamp E1FH2507 129;130 | Bump stop 512991 102 Engine mounting system 905206 95
Ardamp E1FH76 129;130 | Bump stop 519186 102
Ardamp E1FH77 129;130 | Bump stop 519805 103 Evidgom 810002 69,70
Ardamp E1FH78 129;130 | Bump stop 519830 103 Evidgom 810003 69;70
Ardamp E1FH781 129;130 Evidgom 810004 98
Ardamp E1FH866 129;130 | Cardaflex 622310 326 Evidgom 810005 69;70
Cardaflex 622311 326 Evidgom 810006 69
Axoflex 615203 334,337 | Cardaflex 622312 326 Evidgom 810008 69
Axoflex 615204 334,337 | Cardaflex 622315 326 Evidgom 810009 69
Axoflex 615206 334,337 | Cardaflex 622320 326 Evidgom 810012 69,70
Axoflex 615208 334;337 | Cardaflex 622401 326 Evidgom 810013 69
Axoflex 615210 334;337 | Cardaflex 622402 326 Evidgom 810014 69;98
Axoflex 615212 334;337 | Cardaflex 622403 326 Evidgom 810015 69;98
Axoflex 615253 334;337 | Cardaflex 622404 326 Evidgom 810016 69;98
Axoflex 615254 334;337 | Cardaflex 622405 326 Evidgom 810019 69
Axoflex 615256 334;337 | Cardaflex 622406 326 Evidgom 810020 69
Axoflex 615258 334,337 Evidgom 810022 98
Axoflex 615260 334;337 | Conical stop 512251 97 Evidgom 810023 98
Axoflex 615262 334;337 | Conical stop 512301 97 Evidgom 810025 98
Axoflex 615406 335;337 | Conical stop 512307 97 Evidgom 810029 98
Axoflex 615408 335;337 | Conical stop 512501 97 Evidgom 810035 98
Axoflex 615410 335;337 | Conical stop 512502 97 Evidgom 810046 98
Axoflex 615412 335;337 | Conical stop 512503 97 Evidgom 810642 98
Axoflex 615414 335;337 | Conical stop 512515 97 Evidgom 810644 98
Axoflex 615418 335;337 | Conical stop 512516 97 Evidgom 810645 98
Axoflex 615440 335;337 | Conical stop 512517 97 Evidgom 810653 98
Axoflex 615442 335;337 | Conical stop 512601 97 Evidgom 810655 98
Axoflex 615444 335;337 | Conical stop 512608 97 Evidgom 810666 98
Axoflex 615456 335;337 | Conical stop 512700 97 Evidgom 810669 98
Axoflex 615458 335;337 | Conical stop 512721 97 Evidgom 810731 98
Axoflex 615460 335,337 | Conical stop 512951 97 Evidgom 810732 98
Axoflex 615462 335;337 Evidgom 810733 69,70;98
Axoflex 615464 335;337 | Cupmount 530906 80 Evidgom 810734 98
Axoflex 615468 335;337 Evidgom 810735 98
Axoflex 615490 335;337 | Cylindrical sandwich 539539 73 Evidgom 810736 69;70
Axoflex 615492 335;337 | Cylindrical sandwich 539796 73 Evidgom 810766 69;70
Axoflex 615494 335;337 | Cylindrical sandwich 539900 73 Evidgom 810768 69;70
Cylindrical sandwich 539904 73 Evidgom 810769 69;70
Batra 541050 145 Cylindrical sandwich 539937 73 Evidgom 810770 69;70
Batra 541082 145 Cylindrical sandwich 539938 73 Evidgom 810773 69;70
Batra 541083 145 Cylindrical sandwich 539983 73 Evidgom 810775 69;70;98
Batra 541100 145 Cylindrical sandwich 544051 73 Evidgom 810776 69;70;98
Batra 541112 145 Cylindrical sandwich 544078 73 Evidgom 810779 69;70
Batra 541144 145 Cylindrical sandwich 544079 73 Evidgom 810780 69;70
Batra 541145 145 Cylindrical sandwich 544080 73 Evidgom 810784 69;70;98
Batra 541146 145
Batra 541174 145 Diabolo 521201 63 Flexible bushes 531%** 284-279
Batra 541175 145 Diabolo 521300 63 Flexible bushes 560%** 284-287
Batra 541185 145 Diabolo 521403 63 Flexible bushes 561%** 280-289
Batra 541249 145 Diabolo 521571 63 Flexible bushes 562%** 289
Batra 541250 145 Diabolo 521572 63 Flexible bushes 563%** 288-289
Diabolo 521602 63 Flexible bushes 568*** 287
Beca 533108 135 Diabolo 521801 63 Flexible bushes 861%** 280-289
Beca 533109 135 Diabolo 521802 63 Flexible bushes 862%** 280-289
Beca 533151 135 Diabolo 521951 63 Flexible bushes 864 ** 280-289
Beca 533152 135 Flexible bushes 866*** 286
Beca 533202 135 Diabolo stop 511571 97 Flexible bushes 867*** 286
Beca 533203 135 Diabolo stop 511572 97
Beca 533581 135 Diabolo stop 511601 97 Flexible element Cardaflex 622108 326
Beca 533609 135 Diabolo stop 511801 97 Flexible element Cardaflex 622110 326
Beca 533623 135 Diabolo stop 511951 97 Flexible element Cardaflex 622111 326
Beca 533641 135 Flexible element Cardaflex 622112 326
Beca 533652 135 Disc drive suspension E4330F 118 Flexible element Cardaflex 622115 326
Beca 533661 135 Flexible element Cardaflex 622120 326
Beca 533681 135 Engine mounting system | 905201 95 Flexible element Cardaflex 622210 326
Engine mounting system | 905202 95 Flexible element Cardaflex 622211 326
Bump stop 512389 102 Engine mounting system | 905203 95 Flexible element Cardaflex 622112 326
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Designation Reference Page Designation Reference Page Designation Reference Page
Flexible element Cardaflex 622115 326 Isodyne 551571 141 Metallic suspensions V1209 261
Flexible element Cardaflex 622120 326 Metallic suspensions V1210 262
Flexible element Cardaflex 622210 326 Isoflex 552231 139 Metallic suspensions V125 236
Flexible element Cardaflex 622211 326 Isoflex 552241 139 Metallic suspensions V164 238
Flexible element Cardaflex 622212 326 Isoflex 552428 139 Metallic suspensions V168 238
Flexible element Cardaflex 622215 326 Metallic suspensions ViB1114 248
Flexible element Cardaflex 622220 326 Juboflex 632017 312;316 Metallic suspensions V1B1115 248
Juboflex 632023 312;316 Metallic suspensions V1iB1116 248
Flexible element Juboflex 632500 312 Juboflex 632025 312;316 Metallic suspensions V1B1134 248-249
Flexible element Juboflex 632502 312;314 | Juboflex 632027 312;316 Metallic suspensions V1B1135 248-249
Flexible element Juboflex 632503 312;314 | Juboflex 632029 312;316 Metallic suspensions V1B1136 248-249
Flexible element Juboflex 632505 312;314 | Juboflex 632031 312;316 Metallic suspensions V1B-5984-01 263
Flexible element Juboflex 632507 312;314 | Juboflex 632043 312;316 Metallic suspensions V1B-5984-11 263
Flexible element Juboflex 632508 312 Metallic suspensions V1H5023 244
Flexible element Juboflex 632511 312 Juboflex "S" 632260 3118 Metallic suspensions V1H5025 244
Juboflex "S" 632261 3118 Metallic suspensions V1H-6000 246
Flexible element Juboflex "S" 632550 318 Juboflex "S" 632262 3118 Metallic suspensions V1H-6100 246
Flexible element Juboflex «S» | 632551 318 Juboflex "S" 632263 3118 Metallic suspensions V1H751 242
Flexible element Juboflex «S» | 632552 318 Juboflex "S" 632264 3118 Metallic suspensions V1H752 242
Flexible element Juboflex «S» | 632553 318 Juboflex "S" 632265 3118 Metallic suspensions VIN303 260
Flexible element Juboflex «S» | 632554 318 Metallic suspensions VIN304 260
Flexible element Juboflex «S» | 632555 318 Juboflex with separate hub 632205 314 Metallic suspensions V1IN305 260
Juboflex with separate hub 632210 314 Metallic suspensions V1IN306 260
Flexible element Miniflex 633501 304 Juboflex with separate hub 632217 314 Metallic suspensions V1N308 260
Flexible element Miniflex 633510 304 Juboflex with separate hub 632226 314 Metallic suspensions V318 234
Flexible element Miniflex 633520 304 Metallic suspensions V402-MG 240
Flexible element Miniflex 633540 304 Levaflex stop 514085 98 Metallic suspensions V43 226
Flexible element Miniflex 633640 304 Levaflex stop 514110 98 Metallic suspensions V44 226
Levaflex stop 514130 98 Metallic suspensions V45 226
Flexible element MPP 633551 308 Levaflex stop 514160 98 Metallic suspensions V46 226
Flexible element MPP 633552 308 Levaflex stop 514200 98 Metallic suspensions v47 228
Flexible element MPP 633553 308 Metallic suspensions VE101 255
Flexible element MPP 633554 308 Low deflection mount 539966 171 Metallic suspensions VE111 255
Flexible element MPP 633555 308 Low deflection mount 539967 171 Metallic suspensions VE112 255
Low deflection mount 539985 171 Metallic suspensions VE113 255
Flexible element Straflex 635619 320 Low deflection mount 552320 171
Flexible element Straflex 635631 320 Low deflection mount 552321 171 Minifix 530801 106
Flexible element Straflex 635632 | 320;322 Minifix 530802 106
Flexible element Straflex 635633 320;322 | Metallic cushions CH*** 215 Minifix 530805 106
Flexible element Straflex 635634 320;322 | Metallic cushions MC*** 215 Minifix 530806 106
Flexible element Straflex 635635 320;322 | Metallic cushions V3CNCH*** 215 Minifix 530807 106
Flexible element Straflex 635636 320 Metallic cushions V3CNVI*** 215
Flexible element Straflex 635637 320 Metallic cushions VI*** 215;221;222 | Miniflex 633010 304
Metallic cushions VJrkx 215 Miniflex 633020 304
Flexible stud Axoflex 525210 337 Miniflex 633038 304
Flexible stud Axoflex 525211 337 Metallic cushions for pipework | 000 51 42* 224 Miniflex 633039 304
Flexible stud Axoflex 525400 337 Metallic cushions for pipework | 000 51 43* 224 Miniflex 633040 304
Flexible stud Axoflex 525403 337 Metallic cushions for pipework | V3CNVJ*** 215;224 Miniflex 633041 304
Metallic cushions for pipework V6056K01 224 Miniflex 633044 304
Flexible stud GV 523102 339 Metallic cushions for pipework V6057K01 224 Miniflex 633047 304
Flexible stud GV 523401 339 Metallic cushions for pipework V6058K01 224
Flexible stud GV 523801 339 Metallic cushions for pipework VI700 215;222 Mount 22000 530903 89;90
Flexible stud GV 523902 339 Metallic cushions for pipework VI786 215;221
MPP 633051 308
Flex-Loc 530909 110 Metallic suspensions 7002 251 MPP 633052 308
Metallic suspensions MV70 252 MPP 633053 308
GB 530 mount 530901 184 Metallic suspensions MV71 253 MPP 633054 308
Metallic suspensions MV72 253 MPP 633055 308
GV coupling 613101 339 Metallic suspensions MV73 253
GV coupling 613400 339 Metallic suspensions MV801 259 Nivofix 530810 105
GV coupling 613800 339 Metallic suspensions MV803 259 Nivofix 530815 105
GV coupling 613901 339 Metallic suspensions PDM*** 229 Nivofix 530820 105
GV coupling 613902 339 Metallic suspensions SP539 232 Nivofix 530825 105
GV coupling 613903 339 Metallic suspensions SP55*W 230 Nivofix 530830 105
Metallic suspensions SP56*W 230 Nivofix 530835 105
Isodyne 551321 141 Metallic suspensions V118 234 Nivofix 530840 105
Isodyne 551441 141 Metallic suspensions V120 236 Nivofix 530850 105
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Other mounting system 534079 146 Radiaflex R coupling 611216 338 S.C. mount 531327 83,84
Other mounting system 534135 146 Radiaflex R coupling 611408 338 S.C. mount 531401 83;84
Other mounting system 538076 147 Radiaflex R coupling 611412 338 S.C. mount 531402 83;84
Other mounting system 539004 148 Radiaflex R coupling 611416 338 S.C. mount 531611 83;84
Other mounting system 539214 147 Radiaflex R coupling 611512 338 S.C. mount 531701 83;84
Other mounting system 539243 146 S.C. mount 531702 83,84
Other mounting system 539377 147 Radiaflex R coupling 611612 338 S.C. mount 531714 83;84
Other mounting system 539743 148 S.C. mount 531902 83;84
Ring and bushing 530907 113 S.C. mount 531931 83;84
Paulstradyn 533701 65;67 Ring and bushing 530908 113 S.C. mount 531932 83,84
Paulstradyn 533702 65;67 S.C. mount 531933 83,84
Paulstradyn 533703 65,67 RTP coupling 612203 330;331 | S.C. mount 531939 83,84
Paulstradyn 533704 65,67 RTP coupling 612204 330;331 | S.C. mount 531940 83,84
Paulstradyn 533705 65,67 RTP coupling 612206 330;331 |S.C. mount 531941 83;84
Paulstradyn 533706 65,67 RTP coupling 612208 330;331 | S.C. mount 531947 83,84
Paulstradyn 533707 65;67 RTP coupling 612210 330;331
Paulstradyn 533708 65,67 RTP coupling 612212 330;331 | S.C.P. Mounting 530120 143
Paulstradyn 533709 65;67 RTP coupling 612406 330;331 | S.C.P. Mounting 530220 143
Paulstradyn 533710 65;67 RTP coupling 612408 330;331 | S.C.P. Mounting 530420 143
Paulstradyn 533711 65,67 RTP coupling 612410 330;331
Paulstradyn 533712 65,67 RTP coupling 612412 330;331 | Seals for sliding shafts Vo uladl 372-374
Paulstradyn 533713 65,67 RTP coupling 612416 330;331
Paulstradyn 533714 65;67 RTP coupling 612606 330;331 | Seals for rotating shafts | 72/77/79**** | 358-371
Paulstradyn 533715 65,67 RTP coupling 612608 330;331
Paulstradyn 533716 65;67 RTP coupling 612612 330;331 |S.L.F 555005 119
Paulstradyn 533717 65;67 RTP coupling 612613 330;331 |S.L.F 555006 119
Paulstradyn 533718 65;67 RTP coupling 612616 330;331 |S.L.F 555007 119
Paulstradyn 533719 65;67
Sandwich 519821 72 Special bump stop 514202 101
Paulstrafloat 544395 78 Sandwich 519822 72 Special bump stop 534501 101
Paulstrafloat 544396 78 Sandwich 519823 72 Special bump stop 813501 101
Paulstrafloat 544397 78 Sandwich 534455 73 Special bump stop 813504 101
Sandwich 534456 73 Special bump stop 813506 101
Polyflex 532300 137 Sandwich 534646 73 Special bump stop 817505 101
Polyflex 532500 137 Sandwich 534647 73 Special bump stop 817605 101
Polyflex 532561 137 Sandwich 539267 72 Special bump stop E1Vokx 103
Polyflex 532563 137 Sandwich 539520 72
Polyflex 532750 137 Sandwich 539537 72 Special electronics E1E11S**AL 123
Sandwich 539607 72 Special electronics E1E11S**EC 122
Radiaflex (Flexible stud) 521128 61;338 | Sandwich 539608 72 Special electronics E1E12S**AL 123
Radiaflex (Flexible stud) 521201 63;338 | Sandwich 539612 72 Special electronics E1E12S**ED 122
Radiaflex (Flexible stud) 521300 63 Sandwich 539613 72 Special electronics E1E13S**AL 123
Radiaflex (Flexible stud) 521403 63 Sandwich 539701 72 Special electronics E1E13S**EE 122
Radiaflex (Flexible stud) 521571 63,338 | Sandwich 539806 73 Special electronics E1E21S**AL 124
Radiaflex (Flexible stud) 521572 63;338 | Sandwich 539820 72 Special electronics E1E22S**AL 124
Radiaflex (Flexible stud) 521602 63;338 | Sandwich 539821 72 Special electronics E1E23S**AL 124
Radiaflex (Flexible stud) 521801 63;338 | Sandwich 539823 72 Special electronics E1E31S**AL 125
Radiaflex (Flexible stud) 521802 63 Sandwich 539832 72 Special electronics E1E32S**AL 125
Radiaflex (Flexible stud) 521951 63;338 | Sandwich 539833 72 Special electronics E1E4045 120;121
Sandwich 539835 72 Special electronics E1E41S**EB 126
Radiaflex (Flexible stud RTP) 522090 331 Sandwich 539890 72 Special electronics E1E42S**EC 126
Radiaflex (Flexible stud RTP) 522131 331 Sandwich 539898 73 Special electronics E1E43S**ED 126
Sandwich 539903 72 Special electronics E1E931S 120;121
Radiaflex (Stops) 511%** 61;62;97 | Sandwich 539917 73 Special electronics E1E941S**EB 127
Radiaflex (Stops) 513601 61,97 Sandwich 539924 72 Special electronics E3PEPL 117
Radiaflex (Stops) 513801 61;97 Sandwich 539933 72 Special electronics E3RPO5*** 115;116
Sandwich 539939 72 Special electronics E3RPO6*** 115;116
Radiaflex (Stops;Support) 520%** 62 Sandwich 539940 73 Special electronics E3RPO7*** 115;116
Radiaflex (Stops;Support) 521 %%* 61;62;63 | Sandwich 539992 72 Special electronics E3RPO9*** 116
Sandwich 544051 73 Special electronics E3RP20*** 115;116
Radiaflex R coupling 610406 338 Special electronics E3RP21*** 115;116
Radiaflex R coupling 610503 338 S.C. mount 531201 83,84 Special electronics E3RP22*** 115;116
Radiaflex R coupling 611108 338 S.C. mount 531216 83,84 Special electronics E3RP23*** 115;116
Radiaflex R coupling 611113 338 S.C. mount 531240 83;84 Special electronics E3RP24**x* 115;116
Radiaflex R coupling 611116 338 S.C. mount 531259 83,84 Special electronics E3RP25*** 115;116
Radiaflex R coupling 611208 338 S.C. mount 531261 83;84 Special electronics E3RP26*** 115;116
Radiaflex R coupling 611213 338 S.C. mount 531301 83;84 Special electronics E3RP28*** 115;116
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Special electronics E3RP29*** | 115;116 | Strasonic acoustic foam 841003 162 VIB LD 03 E1RP-3807 170
Special electronics E3RP31*** | 115;116 | Strasonic acoustic foam 841004 164 VIB LD 03 E1RP-3808 170
Special electronics E3RP32*** | 115;116 | Strasonic acoustic foam 841005 166 VIB LD 03 E1RP-3809 170
Special electronics E3RP34*** | 115;116 | Strasonic acoustic foam 841006 158 VIB LD 03 E4353 170
Special electronics E3RP35*** | 115;116 | Strasonic acoustic foam 841007 160
Special electronics E4432F01 116 Strasonic acoustic foam 841010 152 VIB VHD 75 552450 187

Strasonic acoustic foam 841011 154 VIB VHD 75 552451 187
Special packaging E1C2321 132 Strasonic acoustic foam 841012 156 VIB VHD 75 552452 187
Special packaging E1T2105 133 VIB VHD 75 552453 187

Structural dumping system 820189 150 VIB VHD 75 552454 187
Stabiflex 530603 75 Structural dumping system 820248 150 VIB VHD 75 E1N-3392%** 189
Stabiflex 530613 75
Stabiflex 530622 75 Suspension of equipment 544172 142 Vibcable V3CA8010 257,258
Stabiflex 530642 75 Suspension of equipment 544184 142 Vibcable V3CA8020 257,258
Stabiflex 530652 75 Vibcable V3CA8030 257,258

Traxiflex 535600 108 Vibcable V3CA8040 257,258
S.T.C. 539190 87 Traxiflex 535603 108 Vibcable V3CA8060 257,258
S.T.C. 539191 87 Traxiflex 535611 108 Vibcable V3CA8080 257,258
S.T.C. 539886 87 Traxiflex 535612 108 Vibcable V3CA8090 257,258
S.T.C. 539887 87 Traxiflex 535621 108 Vibcable V3CA8100 257;258
S.T.C. 539920 87 Traxiflex 535622 108 Vibcable V3CA8110 257;258
S.T.C. 539951 87 Vibcable V3CA8120 257,258

Triaxdyn 905233 93 Vibcable V3CA8140 257,258
Strafix E4286F** 190
Strafix E4287F** 190 VIB HD 45 E1N-3454 178;179 | Vibmar EIN101 174
Strafix E4288F** 190 VIB HD 45 E1N-3455 178;179 | Vibmar E1IN104 175

VIB HD 45 E1N-3456 178;179 | Vibmar EIN106 175
Straflex 635100 320 VIB HD 45 E1N-3628 178;179 | Vibmar E1N2296 173
Straflex 635105 320
Straflex 635106 320 VIB HD 50 552301 176 Vibraflot 357 266
Straflex 635301 320 VIB HD 50 552302 176 Vibraflot 961 266
Straflex 635302 320 VIB HD 50 552303 176
Straflex 635303 320 VIB HD 50 552304 176 Vibsol V6080 209
Straflex 635304 320 VIB HD 50 552305 176

VIB HD 50 552306 176 X type flexible mounts E1M-3950-01 185
Straflex with separate hub 635305 322 VIB HD 50 552307 176 X type flexible mounts E1M-3951-01 185
Straflex with separate hub 635306 322 X type flexible mounts E1M-3952-01 185
Straflex with separate hub 635307 322 VIB HD 56 E1N-4001 182 X type flexible mounts | E1M-3953-01 185
Straflex with separate hub 635308 322 VIB HD 56 E1N-4066 182 X type flexible mounts | E1M-3954-01 185

X type flexible mounts | E1M-3955-01 185

Strasonic acoustic foam 841000 152 VIB LD 03 E1RP-3804 170 X type flexible mounts | E1M-3956-01 185
Strasonic acoustic foam 841001 154 VIB LD 03 E1RP-3805 170 X type flexible mounts E1M-3957-01 185
Strasonic acoustic foam 841002 156 VIB LD 03 E1RP-3806 170 X type flexible mounts E1M-3958-01 185
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000 51 422 | Metallic cushions for pipework 224 511801 Diabolo stop 97 520031 Radiaflex (Support) 62
000 51 423 | Metallic cushions for pipework 224 520032 Radiaflex (Support) 62
000 51 430 | Metallic cushions for pipework 224 511830 Radiaflex (Stops) 61,97 520033 Radiaflex (Support) 62
000 51 431 | Metallic cushions for pipework 224 511840 Radiaflex (Stops) 61,97 520035 Radiaflex (Support) 62
000 51 432 | Metallic cushions for pipework 224 511870 Radiaflex (Stops) 61;97 520036 Radiaflex (Support) 62
000 51 433 | Metallic cushions for pipework 224 511880 Radiaflex (Stops) 61;97 520038 Radiaflex (Support) 62

520039 Radiaflex (Support) 62

357 Vibraflot 266 511951 Diabolo stop 97 520040 Radiaflex (Support) 62
520041 Radiaflex (Support) 62

511110 Radiaflex (Stops) 61;97 512251 Conical stop 97 520042 Radiaflex (Support) 62
511115 Radiaflex (Stops) 61;97 512301 Conical stop 97 520044 Radiaflex (Support) 62
511125 Radiaflex (Stops) 61;97 512307 Conical stop 97 520045 Radiaflex (Support) 62
511128 Radiaflex (Stops) 61;97 520046 Radiaflex (Support) 62
511150 Radiaflex (Stops) 61;97 512389 Tampon 102 520052 Radiaflex (Support) 62
511151 Radiaflex (Stops) 61;97 520053 Radiaflex (Support) 62
511152 Radiaflex (Stops) 62;97 512501 Conical stop 97 520054 Radiaflex (Support) 62
511153 Radiaflex (Stops) 62;97 512502 Conical stop 97 520055 Radiaflex (Support) 62
511154 Radiaflex (Stops) 62;97 512503 Conical stop 97 520056 Radiaflex (Support) 62
511155 Radiaflex (Stops) 61;97 512515 Conical stop 97 520057 Radiaflex (Support) 62
511156 Radiaflex (Stops) 62;97 512516 Conical stop 97 520058 Radiaflex (Support) 62
511157 Radiaflex (Stops) 61,97 512517 Conical stop 97 520059 Radiaflex (Support) 62
511158 Radiaflex (Stops) 61,97 512601 Conical stop 97 520100 Radiaflex (Support) 62
511159 Radiaflex (Stops) 61,97 512608 Conical stop 97 520101 Radiaflex (Support) 62
511160 Radiaflex (Stops) 61,97 512700 Conical stop 97 520102 Radiaflex (Support) 62
511161 Radiaflex (Stops) 61,97 512721 Conical stop 97 520103 Radiaflex (Support) 62
511162 Radiaflex (Stops) 62;97 512951 Conical stop 97 520500 Radiaflex (Support) 62
511163 Radiaflex (Stops) 62;97 520501 Radiaflex (Support) 62
511164 Radiaflex (Stops) 62;97 512991 Bump stop 102 520502 Radiaflex (Support) 62
511200 Radiaflex (Stops) 61;97 520503 Radiaflex (Support) 62
511215 Radiaflex (Stops) 61;97 513601 Radiaflex (Stops) 61;97 520505 Radiaflex (Support) 62
511220 Radiaflex (Stops) 61,97 513801 Radiaflex (Stops) 61;97 520506 Radiaflex (Support) 62
511225 Radiaflex (Stops) 61,97 520507 Radiaflex (Support) 62
511230 Radiaflex (Stops) 61;97 514085 Levaflex stop 98 520508 Radiaflex (Support) 62
511251 Radiaflex (Stops) 61;97 514110 Levaflex stop 98 520511 Radiaflex (Support) 62
511265 Radiaflex (Stops) 61,97 514130 Levaflex stop 98 520512 Radiaflex (Support) 62
511270 Radiaflex (Stops) 61;97 514160 Levaflex stop 98 520513 Radiaflex (Support) 62
511275 Radiaflex (Stops) 61;97 514200 Levaflex stop 98 520514 Radiaflex (Support) 62
511280 Radiaflex (Stops) 61;97 520516 Radiaflex (Support) 62
511285 Radiaflex (Stops) 61,97 514202 Special bump stop 101 520517 Radiaflex (Support) 62
511290 Radiaflex (Stops) 61;97 520518 Radiaflex (Support) 62
511292 Radiaflex (Stops) 61,97 519186 Bump stop 102 520520 Radiaflex (Support) 62
511294 Radiaflex (Stops) 61;97 519805 Bump stop 103 520521 Radiaflex (Support) 62
511296 Radiaflex (Stops) 61;97 520522 Radiaflex (Support) 62
511298 Radiaflex (Stops) 61;97 519821 Sandwich 72 520523 Radiaflex (Support) 62
511308 Radiaflex (Stops) 61;97 519822 Sandwich 72 520525 Radiaflex (Support) 62
511310 Radiaflex (Stops) 61,97 519823 Sandwich 72 520526 Radiaflex (Support) 62
511312 Radiaflex (Stops) 61,97 520528 Radiaflex (Support) 62
511314 Radiaflex (Stops) 61;97 519830 Bump stop 103 520529 Radiaflex (Support) 62
511401 Radiaflex (Stops) 61;97 520530 Radiaflex (Support) 62
511450 Radiaflex (Stops) 61;97 520010 Radiaflex (Support) 62 520531 Radiaflex (Support) 62
511452 Radiaflex (Stops) 61,97 520011 Radiaflex (Support) 62 520532 Radiaflex (Support) 62
511454 Radiaflex (Stops) 61;97 520012 Radiaflex (Support) 62 520534 Radiaflex (Support) 62
511456 Radiaflex (Stops) 61;97 520013 Radiaflex (Support) 62 520535 Radiaflex (Support) 62
511525 Radiaflex (Stops) 61,97 520015 Radiaflex (Support) 62 520536 Radiaflex (Support) 62
511535 Radiaflex (Stops) 61;97 520016 Radiaflex (Support) 62 520541 Radiaflex (Support) 62
511545 Radiaflex (Stops) 61;97 520017 Radiaflex (Support) 62 520542 Radiaflex (Support) 62
520018 Radiaflex (Support) 62 520543 Radiaflex (Support) 62

511571 Diabolo stop 97 520021 Radiaflex (Support) 62 520545 Radiaflex (Support) 62
511572 Diabolo stop 97 520022 Radiaflex (Support) 62 520546 Radiaflex (Support) 62
511601 Diabolo stop 97 520023 Radiaflex (Support) 62 520547 Radiaflex (Support) 62
520024 Radiaflex (Support) 62 520550 Radiaflex (Support) 62

511625 Radiaflex (Stops) 61,97 520025 Radiaflex (Support) 62 520551 Radiaflex (Support) 62
511635 Radiaflex (Stops) 61;97 520026 Radiaflex (Support) 62 520552 Radiaflex (Support) 62
511645 Radiaflex (Stops) 61;97 520027 Radiaflex (Support) 62 520553 Radiaflex (Support) 62
511735 Radiaflex (Stops) 61,97 520028 Radiaflex (Support) 62 520554 Radiaflex (Support) 62
511750 Radiaflex (Stops) 61,97 520029 Radiaflex (Support) 62 520555 Radiaflex (Support) 62
511770 Radiaflex (Stops) 61;97 520030 Radiaflex (Support) 62 520556 Radiaflex (Support) 62
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521128 Radiaflex (Flexible stud) 61;338 521657 Radiaflex (Support) 61,63 530906 Cupmount 80
521658 Radiaflex (Support) 61,63
521178 Radiaflex (Support) 61,63 521705 Radiaflex (Support) 61,63 530907 Ring and bushing 113
521181 Radiaflex (Support) 61;63 521710 Radiaflex (Support) 61,63 530908 Ring and bushing 113
521711 Radiaflex (Support) 61;63
521201 Diabolo 63 530909 Flex-Loc 110
521801 Diabolo 63
521201 Radiaflex (Flexible stud) 63;338 531201 S.C. mount 83;84
521801 Radiaflex (Flexible stud) 63;338 531216 S.C. mount 83,84
521249 Radiaflex (Support) 61;63 531240 S.C. mount 83,84
521251 Radiaflex (Support) 61;63 521802 Diabolo 63 531259 S.C. mount 83,84
521292 Radiaflex (Support) 61;63 531261 S.C. mount 83;84
521293 Radiaflex (Support) 61 521802 Radiaflex (Flexible stud) 63 531301 S.C. mount 83;84
521294 Radiaflex (Support) 61;63 531327 S.C. mount 83;84
521295 Radiaflex (Support) 61;63 521803 Radiaflex (Support) 61;63 531401 S.C. mount 83;84
521296 Radiaflex (Support) 61,63 521840 Radiaflex (Support) 61;63 531402 S.C. mount 83;84
521297 Radiaflex (Support) 61,63 521841 Radiaflex (Support) 61,63 531611 S.C. mount 83,84
521298 Radiaflex (Support) 61,63 521842 Radiaflex (Support) 61,63 531701 S.C. mount 83,84
521299 Radiaflex (Support) 61;63 521843 Radiaflex (Support) 61;63 531702 S.C. mount 83;84
521908 Radiaflex (Support) 61;63 531714 S.C. mount 83;84
521300 Diabolo 63 521909 Radiaflex (Support) 61;63 531902 S.C. mount 83;84
521910 Radiaflex (Support) 61;63 531931 S.C. mount 83;84
521300 Radiaflex (Flexible stud) 63 531932 S.C. mount 83;84
521951 Diabolo 63 531933 S.C. mount 83,84
521308 Radiaflex (Support) 61;62 531939 S.C. mount 83,84
521310 Radiaflex (Support) 61;62 521951 Radiaflex (Flexible stud) 63;338 531940 S.C. mount 83,84
521312 Radiaflex (Support) 61;62 531941 S.C. mount 83;84
521314 Radiaflex (Support) 61;62 522090 Radiaflex (Flexible stud RTP) 331 531947 S.C. mount 83;84
521319 Radiaflex (Support) 61;62 522131 Radiaflex (Flexible stud RTP) 331
521340 Radiaflex (Support) 61;62 532300 Polyflex 137
521341 Radiaflex (Support) 61;62 523102 Flexible stud GV 339 532500 Polyflex 137
521342 Radiaflex (Support) 61;62 523401 Flexible stud GV 339 532561 Polyflex 137
521343 Radiaflex (Support) 61;62 523801 Flexible stud GV 339 532563 Polyflex 137
521344 Radiaflex (Support) 61;62 523902 Flexible stud GV 339 532750 Polyflex 137
521401 Radiaflex (Support) 61;62
525210 Flexible stud Axoflex 337 533108 Beca 135
521403 Diabolo 63 525211 Flexible stud Axoflex 337 533109 Beca 135
525400 Flexible stud Axoflex 337 533151 Beca 135
521403 Radiaflex (Flexible stud) 63 525403 Flexible stud Axoflex 337 533152 Beca 135
533202 Beca 135
521450 Radiaflex (Support) 61;63 526401 RTP coupling 330 533203 Beca 135
521452 Radiaflex (Support) 61;63 533581 Beca 135
521454 Radiaflex (Support) 61;63 530120 S.C.P. Mounting 143 533609 Beca 135
521456 Radiaflex (Support) 61;63 530220 S.C.P. Mounting 143 533623 Beca 135
530420 S.C.P. Mounting 143 533641 Beca 135
521571 Diabolo 63 533652 Beca 135
530603 Stabiflex 75 533661 Beca 135
521571 Radiaflex (Flexible stud) 63;338 530613 Stabiflex 75 533681 Beca 135
530622 Stabiflex 75
521572 Diabolo 63 530642 Stabiflex 75 533701 Paulstradyn 65;67
530652 Stabiflex 75 533702 Paulstradyn 65;67
521572 Radiaflex (Flexible stud) 63;338 533703 Paulstradyn 65;67
530801 Minifix 106 533704 Paulstradyn 65;67
521580 Radiaflex (Support) 61,63 530802 Minifix 106 533705 Paulstradyn 65;67
521581 Radiaflex (Support) 61,63 530805 Minifix 106 533706 Paulstradyn 65;67
521582 Radiaflex (Support) 61;63 530806 Minifix 106 533707 Paulstradyn 65;67
521601 Radiaflex (Support) 61,63 530807 Minifix 106 533708 Paulstradyn 65,67
533709 Paulstradyn 65,67
521602 Diabolo 63 530810 Nivofix 105 533710 Paulstradyn 65;67
530815 Nivofix 105 533711 Paulstradyn 65;67
521602 Radiaflex (Flexible stud) 63;338 530820 Nivofix 105 533712 Paulstradyn 65;67
530825 Nivofix 105 533713 Paulstradyn 65;67
521603 Radiaflex (Support) 61,63 530830 Nivofix 105 533714 Paulstradyn 65,67
521641 Radiaflex (Support) 61,63 530835 Nivofix 105 533715 Paulstradyn 65,67
521650 Radiaflex (Support) 61;63 530840 Nivofix 105 533716 Paulstradyn 65,67
521651 Radiaflex (Support) 61;63 530850 Nivofix 105 533717 Paulstradyn 65,67
521652 Radiaflex (Support) 61;63 533718 Paulstradyn 65;67
521653 Radiaflex (Support) 61;63 530901 GB 530 mount 184 533719 Paulstradyn 65,67
521655 Radiaflex (Support) 61;63
521656 Radiaflex (Support) 61;63 530903 Mount 22000 89;90
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534079 Other mounting system 146 539924 Sandwich 72 552451 VIB VHD 75 187
534135 Other mounting system 146 539933 Sandwich 72 552452 VIB VHD 75 187

552453 VIB VHD 75 187
534455 Sandwich 73 539937 Cylindrical sandwich 73 552454 VIB VHD 75 187
534456 | Sandwich 73 539938 Cylindrical sandwich 73
555005 S.L.F. 119
534501 Special bump stop 101 539939 Sandwich 72 555006 S.L.F. 119
539940 Sandwich 73 555007 S.L.F. 119
534646 | Sandwich 73
534647 Sandwich 73 539951 S.T.C. 87 531 %** Flexible bushes 284-279
560%** Flexible bushes 284-287
535600 | Traxiflex 108 539966 50 04 | Low deflection mount 171 561*** | Flexible bushes 280-289
535603 | Traxiflex 108 539967 50 04 | Low deflection mount 171 562%** Flexible bushes 289
535611 | Traxiflex 108 563%** Flexible bushes 288-289
535612 Traxiflex 108 539983 Cylindrical sandwich 73 568*** Flexible bushes 287
535621 | Traxiflex 108
535622 | Traxiflex 108 539985 50 04 | Low deflection mount 171 610406 Radiaflex R coupling 338
539985 50 14 | Low deflection mount 171 610503 Radiaflex R coupling 338
538076 Other mounting system 147 539985 50 24 | Low deflection mount 171 611108 Radiaflex R coupling 338
539004 Other mounting system 148 611113 Radiaflex R coupling 338
539992 Sandwich 72 611116 Radiaflex R coupling 338
539190 S.T.C. 87 611208 Radiaflex R coupling 338
539191 S.T.C. 87 541050 Batra 145 611213 Radiaflex R coupling 338
541082 Batra 145 611216 Radiaflex R coupling 338
539214 | Other mounting system 147 541083 Batra 145 611408 Radiaflex R coupling 338
541100 Batra 145 611412 Radiaflex R coupling 338
539243 Other mounting system 148 541112 Batra 145 611416 Radiaflex R coupling 338
541144 Batra 145 611512 Radiaflex R coupling 338
539267 Sandwich 72 541145 Batra 145 611612 Radiaflex R coupling 338
541146 Batra 145
539377 Other mounting system 147 541174 Batra 145 612203 RTP coupling 330;331
541175 Batra 145 612204 RTP coupling 330,331
539520 | Sandwich 72 541185 Batra 145 612206 | RTP coupling 330;331
539537 | Sandwich 72 541249 Batra 145 612208 | RTP coupling 330;331
541250 Batra 145 612210 | RTP coupling 330;331
539539 Cylindrical sandwich 73 612212 RTP coupling 330;331
544051 Sandwich 73 612406 RTP coupling 330;331
539607 Sandwich 72 544078 Cylindrical sandwich 73 612408 RTP coupling 330;331
539608 | Sandwich 72 544079 Cylindrical sandwich 73 612410 RTP coupling 330;331
539612 Sandwich 72 544080 Cylindrical sandwich 73 612412 RTP coupling 330;331
539613 | Sandwich 72 612416 | RTP coupling 330;331
539701 Sandwich 72 544172 Suspension of equipment 142 612606 RTP coupling 330;331
544184 Suspension of equipment 142 612608 RTP coupling 330;331
539743 Other mounting system 148 612612 RTP coupling 330;331
544395 Paulstrafloat 78 612613 RTP coupling 330;331
539796 | Cylindrical sandwich 73 544396 Paulstrafloat 78 612616 RTP coupling 330;331
544397 Paulstrafloat 78
539806 Sandwich 73 613101 GV coupling 339
539820 | Sandwich 72 551321 Isodyne 141 613400 | GV coupling 339
539821 Sandwich 72 551441 Isodyne 141 613800 GV coupling 339
539823 Sandwich 72 551571 Isodyne 141 613901 GV coupling 339
539832 Sandwich 72 613902 GV coupling 339
539833 Sandwich 72 552231 Isoflex 139 613903 GV coupling 339
539835 Sandwich 72 552241 Isoflex 139
615203 | Axoflex 334;337
539886 |[S.T.C. 87 552301 VIB HD 50 176 615204 | Axoflex 334;337
539887 S.T.C. 87 552302 VIB HD 50 176 615206 Axoflex 334,337
552303 VIB HD 50 176 615208 Axoflex 334,337
539890 | Sandwich 72 552304 VIB HD 50 176 615210 | Axoflex 334,337
539898 | Sandwich 73 552305 VIB HD 50 176 615212 | Axoflex 334;337
552306 VIB HD 50 176 615253 Axoflex 334;337
539900 Cylindrical sandwich 73 552307 VIB HD 50 176 615254 Axoflex 334,337
615256 Axoflex 334,337
539903 Sandwich 72 552320 50 04 | Low deflection mount 171 615258 Axoflex 334,337
552320 50 14 | Low deflection mount 171 615260 Axoflex 334,337
539904 Cylindrical sandwich 73 552321 50 04 | Low deflection mount 171 615262 Axoflex 334,337
615406 | Axoflex 335;337
539917 | Sandwich 73 552428 Isoflex 139 615408 | Axoflex 335;337
615410 Axoflex 335;337
539920 S.T.C. 87 552450 VIB VHD 75 187 615412 Axoflex 335,337
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615414 | Axoflex 335;337 632554 | Flexible element Juboflex «S» 318 810005 | Evidgom 69;70
615418 | Axoflex 335;337 | 632555 | Flexible element Juboflex «S» 318 810006 | Evidgom 69
615440 | Axoflex 335;337 810008 | Evidgom 69
615442 | Axoflex 335;337 | 633010 | Miniflex 304 810009 | Evidgom 69
615444 | Axoflex 335;337 | 633020 | Miniflex 304 810012 | Evidgom 69;70
615456 | Axoflex 335;337 | 633038 | Miniflex 304 810013 | Evidgom 69
615458 | Axoflex 335;337 633039 | Miniflex 304 810014 | Evidgom 69;98
615460 | Axoflex 335;337 633040 | Miniflex 304 810015 | Evidgom 69;98
615462 | Axoflex 335,337 633041 | Miniflex 304 810016 | Evidgom 69;98
615464 | Axoflex 335;337 633044 | Miniflex 304 810019 | Evidgom 69
615468 | Axoflex 335;337 | 633047 | Miniflex 304 810020 | Evidgom 69
615490 | Axoflex 335;337 810022 | Evidgom 98
615492 | Axoflex 335;337 | 633051 | MPP 308 810023 | Evidgom 98
615494 | Axoflex 335;337 633052 | MPP 308 810025 |Evidgom 98

633053 | MPP 308 810029 | Evidgom 98
622108 | Flexible element Cardaflex 326 633054 | MPP 308 810035 | Evidgom 98
622110 | Flexible element Cardaflex 326 633055 | MPP 308 810046 | Evidgom 98
622111 | Flexible element Cardaflex 326 810642 | Evidgom 98
622112 | Flexible element Cardaflex 326 633501 | Flexible element Miniflex 304 810644 | Evidgom 98
622115 | Flexible element Cardaflex 326 633510 | Flexible element Miniflex 304 810645 |Evidgom 98
622120 | Flexible element Cardaflex 326 633520 | Flexible element Miniflex 304 810653 | Evidgom 98
622210 | Flexible element Cardaflex 326 633540 | Flexible element Miniflex 304 810655 | Evidgom 98
622211 |Flexible element Cardaflex 326 810666 |Evidgom 98
622212 | Flexible element Cardaflex 326 633551 | Flexible element MPP 308 810669 |Evidgom 98
622215 | Flexible element Cardaflex 326 633552 | Flexible element MPP 308 810731 |Evidgom 98
622220 | Flexible element Cardaflex 326 633553 | Flexible element MPP 308 810732 |Evidgom 98
633554 | Flexible element MPP 308 810733 |Evidgom 69;70;98
622310 | Cardaflex 326 633555 | Flexible element MPP 308 810734 | Evidgom 98
622311 | Cardaflex 326 810735 |Evidgom 98
622312 |Cardaflex 326 633640 | Flexible element Miniflex 304 810736 |Evidgom 69;70
622315 |Cardaflex 326 810766 |Evidgom 69;70
622320 |Cardaflex 326 635100 | Straflex 320 810768 |Evidgom 69;70
622401 | Cardaflex 326 635105 | Straflex 320 810769 |Evidgom 69,70
622402 | Cardaflex 326 635106 | Straflex 320 810770 |Evidgom 69;70
622403 | Cardaflex 326 635301 | Straflex 320 810773 |Evidgom 69;70
622404 | Cardaflex 326 635302 | Straflex 320 810775 |Evidgom 69;70;98
622405 | Cardaflex 326 635303 | Straflex 320 810776 |Evidgom 69;70;98
622406 |Cardaflex 326 635304 | Straflex 320 810779 |Evidgom 69;70
810780 |Evidgom 69,70
632017 |Juboflex 312;316 635305 | Straflex with separate hub 322 810784 |Evidgom 69,70;98
632023 |Juboflex 312;316 | 635306 |Straflex with separate hub 322
632025 |Juboflex 312;316 635307 | Straflex with separate hub 322 813501 | Special bump stop 101
632027 |Juboflex 312;316 635308 | Straflex with separate hub 322 813504 | Special bump stop 101
632029 |Juboflex 312;316 813506 | Special bump stop 101
632031 |Juboflex 312;316 | 635619 |Flexible element Straflex 320 817505 |Special bump stop 101
632043 |Juboflex 312;316 | 635631 |Flexible element Straflex 320 817605 |Special bump stop 101
635632 | Flexible element Straflex 320;322
632205 |Juboflex with separate hub 314 635633 | Flexible element Straflex 320;322 | 820189 |Structural dumping system 150
632210 | Juboflex with separate hub 314 635634 | Flexible element Straflex 320;322 | 820248 | Structural dumping system 150
632217 | Juboflex with separate hub 314 635635 | Flexible element Straflex 320;322
632226 | Juboflex with separate hub 314 635636 | Flexible element Straflex 320 841000 | Strasonic acoustic foam 152
635637 | Flexible element Straflex 320 841001 | Strasonic acoustic foam 154
632260 | Juboflex "S" 318 841002 | Strasonic acoustic foam 156
632261 | Juboflex "S" 318 7002 Metallic suspensions 251 841003 | Strasonic acoustic foam 162
632262 | Juboflex "S" 318 841004 | Strasonic acoustic foam 164
632263 |Juboflex "S" 318 710*** | Seals for sliding shafts DL 372-374 | 841005 | Strasonic acoustic foam 166
632264 | Juboflex "S" 318 712*** | Seals for sliding shafts LIO 372-374 | 841006 | Strasonic acoustic foam 158
632265 | Juboflex "S" 318 714*** | Seals for sliding shafts LEO 372-374 | 841007 | Strasonic acoustic foam 160
632500 | Flexible element Juboflex 312 721*** | Seals for rotating shafts II 358-371 | 841010 | Strasonic acoustic foam 152
632502 | Flexible element Juboflex 312;314 722*** | Seals for rotating shafts IE 358-371 841011 | Strasonic acoustic foam 154
632503 | Flexible element Juboflex 312;314 724*** | Seals for rotating shafts IIL 358-371 841012 | Strasonic acoustic foam 156
632505 | Flexible element Juboflex 312;314 725*%** | Seals for rotating shafts IEL 358-371
632507 | Flexible element Juboflex 312;314 | 772*** | Seals for rotating shafts IE 358-371 861*** | Flexible bushes 280-289
632508 | Flexible element Juboflex 312 792*** | Seals for rotating shafts IE 358-371 862*** | Flexible bushes 280-289
632511 | Flexible element Juboflex 312 792*** | Seals for rotating shafts IEL 358-371 864*** | Flexible bushes 280-289
793*** | Seals for rotating shafts CSEL 358-371
632550 | Flexible element Juboflex "S" 318 905201 |Engine mounting system 95
632551 | Flexible element Juboflex «S» 318 810002 | Evidgom 69;70 905202 | Engine mounting system 95
632552 | Flexible element Juboflex «S» 318 810003 | Evidgom 69;70 905203 | Engine mounting system 95
632553 | Flexible element Juboflex «S» 318 810004 | Evidgom 98 905206 | Engine mounting system 95
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905233 Triaxdyn 93 E1N2296-03 | Vibmar 173 E4330F01 Disc drive suspension 118
E1N2296S01 | Vibmar 173 E4330F11 Disc drive suspension 118
961 Vibraflot 266 E1N2296S02 | Vibmar 173 E4330F21 Disc drive suspension 118
E1N2296S03 | Vibmar 173 E4330F31 Disc drive suspension 118
CH264-A02 Metallic cushions 215 E4330F71 Disc drive suspension 118
CH265-A02 Metallic cushions 215 E1N-3392-5*% | VIB VHD 75 189
CH281-A02 Metallic cushions 215 E4353F-5* VIB LD 03 170
CH283-A02 Metallic cushions 215 E1N-3454-5*% | VIB HD 45 178;179
CH422-A06 Metallic cushions 215 E1N-3455-5% | VIB HD 45 178;179 E4432F01 Special electronics 116
CH438-A02 Metallic cushions 215 E1N-3456-5* | VIB HD 45 178;179
CH440-A02 Metallic cushions 215 MC345-A02 Metallic cushions 215
CH472-A02 Metallic cushions 215 E1N-3628-5* | VIB HD 45 178;179
MV70 Metallic suspensions 252
E1C2321-01 | Special packaging 132 E1N-4001-5* | VIB HD 56 182 MV71 Metallic suspensions 253
E1C2321-02 | Special packaging 132 E1N-4066-5* | VIB HD 56 182 MV72 Metallic suspensions 253
E1C2321-03 | Special packaging 132 MV73 Metallic suspensions 253
E1C2321-21 | Special packaging 132 E1RP-3804-5* | VIB LD 03 170 MV801 Metallic suspensions 259
E1C2321-22 | Special packaging 132 E1RP-3805-5* | VIB LD 03 170 MV803 Metallic suspensions 259
E1C2321-23 | Special packaging 132 E1RP-3806-5* | VIB LD 03 170 PDM-1000-01 Metallic suspensions 229
E1C2321S01 | Special packaging 132 E1RP-3807-5* | VIB LD 03 170 PDM-2000-01 Metallic suspensions 229
E1C2321S02 | Special packaging 132 E1RP-3808-5* | VIB LD 03 170 SP55*W Metallic suspensions 230
E1RP-3809-5* | VIB LD 03 170 SP56*W Metallic suspensions 230
E1E11S**AL | Special electronics 123 SP539 Metallic suspensions 232
E1E11S**EC | Special electronics 122 E1T2105-21 | Special packaging 133 V118-DG Metallic suspensions 234
E1E12S**AL | Special electronics 123 E1T2105-22 | Special packaging 133 V118-MG Metallic suspensions 234
E1E12S**ED | Special electronics 122 E1T2105-23 | Special packaging 133 V120* Metallic suspensions 236
E1E13S**AL | Special electronics 123 E1T2105-41 | Special packaging 133 V1209 Metallic suspensions 261
E1E13S**EE | Special electronics 122 E1T2105-42 | Special packaging 133 V121* Metallic suspensions 262
E1E21S**AL | Special electronics 124 E1T2105-43 | Special packaging 133 V125 Metallic suspensions 236
E1E22S**AL | Special electronics 124 E1T2105S01 | Special packaging 133 V164 Metallic suspensions 238
E1E23S**AL | Special electronics 124 E1T2105S02 | Special packaging 133 V168 Metallic suspensions 238
E1E31S**AL | Special electronics 125 V1iB1114 Metallic suspensions 248
E1E32S**AL | Special electronics 125 E1V-3245 Special bump stop 103 V1B1115 Metallic suspensions 248
E1E4045 Special electronics 120;121 E1V-3568 Special bump stop 103 V1B1116 Metallic suspensions 248
E1E41S**EB | Special electronics 126 E1V-3892 Special bump stop 103 V1B1134 Metallic suspensions 248;249
E1E42S**EC | Special electronics 126 E1V-3914 Special bump stop 103 V1B1135 Metallic suspensions 248;249
E1E43S**ED | Special electronics 126 E1V-3921 Special bump stop 103 V1B1136 Metallic suspensions 248;249
E1E931S Special electronics 120;121 E1V-3922 Special bump stop 103 V1B-5984-01 Metallic suspensions 263
E1E941S**EB | Special electronics 127 E1V-3927 Special bump stop 103 V1B-5984-11 Metallic suspensions 263
E1V-3931 Special bump stop 103 V1H5023 Metallic suspensions 244
E1FH2507 Ardamp 129;130 E1V-3932 Special bump stop 103 V1H5025 Metallic suspensions 244
E1FH76 Ardamp 129;130 E1V-3940 Special bump stop 103 V1H6000 Metallic suspensions 246
E1FH77 Ardamp 129;130 E1V-4031 Special bump stop 103 V1H6100 Metallic suspensions 246
E1FH78 Ardamp 129;130 E1V-4059 Special bump stop 103 V1H751 Metallic suspensions 242
E1FH781 Ardamp 129;130 V1H752 Metallic suspensions 242
E1FH866 Ardamp 129;130 E3PEPL Special electronics 117 V1IN303 Metallic suspensions 260
E3RPO5*** Special electronics 115;116 V1IN304 Metallic suspensions 260
E1M-3950-01 | X type flexible mounts 185 E3RPO6*** Special electronics 115;116 VIN305 Metallic suspensions 260
E1M-3951-01 | X type flexible mounts 185 E3RPO7*** Special electronics 115;116 V1IN306 Metallic suspensions 260
E1M-3952-01 | X type flexible mounts 185 E3RPQ9*** Special electronics 116 V1N308 Metallic suspensions 260
E1M-3953-01 | X type flexible mounts 185 E3RP20*** Special electronics 115;116 V318 Metallic suspensions 234
E1M-3954-01 | X type flexible mounts 185 E3RP21*** Special electronics 115;116
E1M-3955-01 | X type flexible mounts 185 E3RP22*** | Special electronics 115;116 V3CA8010 Vibcable 257;258
E1M-3956-01 | X type flexible mounts 185 E3RP23*** Special electronics 115;116 V3CA8020 Vibcable 257,258
E1M-3957-01 | X type flexible mounts 185 E3RP24*** Special electronics 115;116 V3CA8030 Vibcable 257,258
E1M-3958-01 | X type flexible mounts 185 E3RP25*** Special electronics 115;116 V3CA8040 Vibcable 257,258
E3RP26*** Special electronics 115;116 V3CA8060 Vibcable 257,258
E1IN101-01 Vibmar 174 E3RP28%**x* Special electronics 115;116 V3CA8080 Vibcable 257,258
E1N101-02 Vibmar 174 E3RP29*** Special electronics 115;116 V3CA8090 Vibcable 257,258
E1N101-03 Vibmar 174 E3RP31*** Special electronics 115;116 V3CA8100 Vibcable 257,258
E1IN101-04 Vibmar 174 E3RP32*** Special electronics 115;116 V3CA8110 Vibcable 257,258
E1IN101-05 Vibmar 174 E3RP34*** Special electronics 115;116 V3CA8120 Vibcable 257,258
EIN101-06 Vibmar 174 E3RP35*** Special electronics 115;116 V3CA8140 Vibcable 257,258
E1N104C45AS | Vibmar 175
E1N104C60AS |Vibmar 175 E4286F01 Strafix 190 V3CNCH682-A05 | Metallic cushions 215
E1N104C75AS | Vibmar 175 E4286F02 Strafix 190 V3CNVI006-A06 | Metallic cushions 215
E1N106C60AS | Vibmar 175 E4287F01 Strafix 190 V3CNVJ]034-A06 | Metallic cushions 215
E1IN106C75AS | Vibmar 175 E4287F02 Strafix 190 V3CNV]044-A05 | Metallic cushions 215
E1N2296-01 |Vibmar 173 E4288F01 Strafix 190 V3CNVJ102-A05 | Metallic cushions 215
E1N2296-02 | Vibmar 173 E4288F02 Strafix 190

PAULSTRA - 61 rue Marius Aufan - 92309 Levallois-Perret Cedex - France - T.+33 140895331 - F. +33 147 2528 96 - www.paulstra-industry.com

27




Reference Designation Page Reference | Designation Page Reference | Designation Page
V3CNVJ121-A06 | Metallic cushions for pipework 224 V402-MG | Metallic suspensions 240 VE113 Metallic suspensions 255
V3CNVJ122-A06 | Metallic cushions for pipework 224
V3CNVJ123-A06 | Metallic cushions for pipework 224 V6056K01 | Metallic cushions for pipework 224 VI1l68 Metallic cushions 215
V6057K01 | Metallic cushions for pipework 224 VI700 Metallic cushions 215;222

V3CNVI1653-A02 | Metallic cushions 215 V6058K01 | Metallic cushions for pipework 224 VI771 Metallic cushions 215
V1786 Metallic cushions 215;221

V43 Metallic suspensions 226 V6080 Vibsol 209 VI830 Metallic cushions 215

V44 Metallic suspensions 226 VI996 Metallic cushions 215

V45 Metallic suspensions 226 VE101 Metallic suspensions 255 V1148 Metallic cushions 215

Va6 Metallic suspensions 226 VE111 Metallic suspensions 255 V1149 Metallic cushions 215

v47 Metallic suspensions 228 VE112 Metallic suspensions 255 Viie4 Metallic cushions 215

PAULSTRA - 61 rue Marius Aufan - 92309 Levallois-Perret Cedex - France - T.+33 140895331 - F. +33 147 2528 96 - www.paulstra-industry.com
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| - INTRODUCTION

The reduction of noise and vibration has become very important :

® The need to improve operating conditions makes it essential.

® The increasing mechanisation of industrial and domestic equipment and appliances
make ithecessary.

® The lightness and increasing complexity of equipment demand it.

The following pages are dedicated to protection against vibration and shock. They offer design
engineers the means to resolve isolation problems using elastomer alone or elastomer bonded to
metal supports.

The first few pages start, therefore, with a summary of definitions and an explanation of the
terminology used as well as the principal formula on which suspension calculations are based.
The design of a flexible mounting system is a major undertaking and is the subject of a special
section which gives the principles used to select a mounting system according to its size,
characteristics, type and applications.

Warning : solving flexible mounting system problems very often requires the services of a specialist
and we advise, very strongly, that if a simple solution cannot be found, then our Technical Services
should be consulted.

é‘
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Il - DEFINITIONS

1.1 - Flexible mounts
11.1.1 - PROPERTIES

Flexible mounts are components which exhibit both flexibility and damping, at the same time and to
varying degrees.

® Flexibility
- Flexibility is the ability of the mount to deform and recover, with an amplitude approximately
proportional to the load.

® Damping

Damping is a braking force the most important effect of which is the reduction of oscillations.

There are essentially two types of damping :

- Constant friction (dry friction) which, for a given setting, provides a constant braking force
independent of the movement. For there to be movement, it is, therefore, necessary to apply a force
at least as great as the frictional force.

- Viscous damping (such as that provided by hydraulic dampers) which provides a braking force
proportional to the instantaneous velocity of the suspended part relative to the fixed part. Viscous
damping is, therefore, essentially dynamic: it does not affect the position of static equilibrium.

1.1.2 - ENVIRONMENTAL CONDITIONS

Most of the standard mounts are made of natural rubber which has been chosen because of its good
dynamic properties. Under normal operating conditions, these rubber compounds guarantee stability
over long periods and, in particular, limited creep.

The following operating conditions are considered abnormal :

e temperatures greater than 70°C,

® prolonged contact with corrosive liquids,

® prolonged contact with acids or alkalis,

® aggresive environment (oils, fuels),

® corrosive gases (ozone, chlorine...).

Using a mount unintentionally under such conditions can lead to premature ageing, degradation or
even destruction of the rubber. An abnormally agressive environment can, in particular, increase the
deformation of the mounting (creep).

PAULSTRA flexible mounts may be made using various special compounds that are highly
resistant and able to withstand the abnormal conditions described above.

Our Technical Services are at your disposal to reply to any queries about the properties of
particularcompounds.

1.1.3 - ELASTOMERIC FLEXIBLE MOUNTS

Mounts using natural or synthetic elastomers always provide a combination of pure elasticity and
viscous damping. Although commonly used, the term “shock absorbers” is completely incorrect. The
two characteristics, flexibility and damping, are, in fact, essentially different : a rubber mounting may
be compared to a car suspension where the two functions are provided by different components
working in parallel :

® true elastic suspension provided by springs,

e damping provided by hydraulic damping (shock absorbers).

A flexible mounting using rubber = a spring + a damper.
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I.1.4 - CHARACTERISTICS OF ELASTOMERIC FLEXIBLE MOUNTS

e Elastic properties

These are the parameters which define the ability of the mounting to be deformed in various directions.
- The linear stiffness Ky, along the axis Gy is the ratio of the force to the corresponding displace-
ment along this axis. The linear stiffness is expressed by daN/mm.

The linear stiffness (Ky, K;) for the other axes (Gy, G;)are defined in the same way.

- The torsional stiffness (Cy, Cy, C;) about the three axes (Gy, Gy, G;) is the ratio of the torque to
the angular displacement about the axis.

The tortional stiffness is expressed in m.daN/rad.

These six parameters, which are not independent of each other for a given mount (the
interdependence changes with the shape and structure of the mounting) are proportional to the
Young’s modulus of the elastomer used in the mounting.

Using these six values, it is possible to calculate the stiffness along or about any arbitrary axis.

e Damping properties

The most useful parameter is the “intrinsic damping factor” of the elastomer used. This will be
defined for a suspension (§ 11.2.2). The intrinsic damping factor of a mount is the same as that of the
suspension.

1.2 - Flexible mounting systems

A machine is suspended elastically by placing flexible mounts between the machine and its seatings
(floor, slab, chassis, etc.). The type of mounts, its number, distribution, positioning and individual
characteristics, depend on the overall characteristics required by the suspension to give the desired
result.

The most common problems are those where vibration determines the essential characteristics of
the suspension. It is necessary, therefore, to start with a presentation of the terminology and a review
of the most important definitions and principles.

1.2.1 - VIBRATION THEORY CONCEPTS

A machine, suspended elastically, vibrates when it is subject to periodic alternate influences which

produce oscillations of greater or lesser amplitude.

There are two main modes of vibration :

e Natural or free vibration, which is the vibration of the machine that occurs when it is released after
having been displaced from its position of equilibrium,

® Forced vibration, which is imposed on the machine, either by its own operation, or by influences
from its surrounding.

® Degrees of freedom
The number of degrees of freedom is the number of independent parameters which determine the
position of the machine at any given time.

Degrees of freedom of movement :

® |inear movement parallel to a given axis (the independent parameter is the displacement
along the axis),

® Rotation about a given axis (the independent parameter is the angle of rotation about the axis).

e Vibrations with only one degree of freedom
The following discussion applies to vibrations with only one degree of freedom : a linear vibration
parallel to a fixed axis.
® Periodic vibration :
- Frequency : Number of complete cycles in a unit of time.
N = Number of cycles per minute.
n = Number of cycles per second (Hertz).
- Period : Duration of one cycle.

T= :]— in second.

- Pulsation : w=2mn= 2 in radians per second
T
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- Maximum amplitude : The maximum offset from the equilibrium position for each cycle. For a
forced vibration under constant conditions, the amplitude remains constant.

® Sinusoidal vibration x = A sin wt (shape 1)

P>
—_—
N
a

< 2
= T=5=% e
g
<t
A
T T .
- = Time
P>t
0
3 2n
20 ®
-A
-t Shape 1
- Frequenc n:i:w_
queney n = = T o
- Amplitude A - Instantaneous amplitude x = A Sinwt
- Maximum velocity V = Aw - Instantaneous velocity v = Aw coswt
- Maximum acceleration ' = - Aw? - Instantaneous acceleration Y = - Aw? Sinwt

High frequency vibrations (high w) may, therefore, produce very high accelerations even at low
amplitudes.

1.2.2 - CHARACTERISTICS OF FLEXIBLE MOUNTING SYSTEMS

e Elastic properties

These are the parameters which define the freedom of a machine to move with respect to its seating.
The movements are, usually, referred to an axis system (Gy, Gy, G;).

In the example in shape 2 :

® The origin of the axis system is at the equilibrium position of the machine’s centre of gravity.

® The axes are parallel to the axes of symetry of the machine.

|

Vertical
movement !

Longitudinal
A G l_ movement
(\5&“’60& 7 «—>
<@ \‘e«\ -
«© //
-
// Roll
~
e
~

Pitch Shape 2

As for mounts, the stiffness of a suspension is defined for displacements with only one degree of
freedom relative to a fixed set of axes.
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- Linear stiffness :

Kx along G4 = longitudinal movement

Ky along Gy = transverse movement

K, along G, = vertical movement

For each axis, the linear stiffness is the sum of the linear stiffness of all the mounts.
Ky = 2 Ky Ky = Z Ky K;=2 K,

- Torsional stiffness :
Cy about Gy = roll

Cy about Gy = pitch

C, about G; = yaw

The torsional stiffness of the suspension depends on :
® The individual stiffness of the mounts,
® The position and orientation of the mounts with respect to the centre of gravity G of the machine.

e Damping properties

Elastomers exhibit viscous damping, the braking force applied to an elastic suspension is R x V,
where :

R is the resistance,

V is the relative velocity of the suspended machine at time t.

If, starting with an undamped suspension, the damping is progressively increased (with all other
factors remaining constant) the amplitude of the free oscillations, starting from a given initial offset,
die away more and more quickly.

The value of damping for which the return to the equilibrium position is asymptotic (without
oscillation) is called the “critical damping” and is denoted by a resistance R..

The damping factor ¢ is defined for a resistance R :

€= (€ = 1 for critical damping)

Rc

When suspension is subjected to forced vibrations at a frequency w, it has been shown that, for
natural elastomers, the product ewremains reasonably constant. This is equally true at the resonant
frequency (see below).

€ W = &5 Wy constant (wg is the resonant frequency).
€, being the damping factor at the resonance frequency.

It can be shown that ¢, is an intrinsic property of the elastomer used.

€0 = intrinsic damping factor.
€, Of a suspension = g, of each mounting (if all mountings use the same elastomer).

® Electrical characteristics
Elastomers have an electrical resistance which varies according to their composition, hardness.
As a guide, the following values have been measured for our standard elastomers.

Natural Rubber hardness 45 10™ Ohm x cm? /cm
hardness 60 106 Ohm x cm?/cm
hardness 75 10* Ohm x cm?/cm

We have also developed special elastomers which can have a dielectric strength greater than
2,000 Volts for 1 minute.
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® Creep characteristics

The following formula, which is derived from measurements on samples, gives an estimate of the
creep for a load which compresses a Radiaflex mount by 10% of its height at a temperature of 30°C.
The creep for an actual mounting also depends equally on its shape.

Static deflection at time t = initial static deflection x (1 + Cp, x f(t))
where f(t) is the value of the creep from the graph below:

Creep f(t) in compression relative to the initial static deflection.

0,2

//////__
0,15
f(t) 0,1
0,05

0 50 100 150 200 250 300 350 400

t (time in days)

and Cp, is a correction coefficient taken from the table below according to the sample material :

Material Hardness 45 Hardness 60 Hardness 75
Standard natural rubber 1.0 1.6 1.7/
Polychloroprene 151 1.6 1.6

Note :
These values are given as a guide only. Consult us for use under other conditions (temperature,
complex profiles or other elastomers).

Mounting :

For applications where alignment is important, to overcome the problems of initial creep of the
elastomer mounts, adjustment to align the axes of shafts should be made at least two days after the
machine has been mounted.
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Il - FUNCTION OF A
FLEXIBLE MOUNTING SYSTEM

lIl.1 - Static function

An elastic suspension allows the static load to be more evenly distributed.
If a machine rests on more than three points using “rigid” mountings, it is impossible to predict the
load on each mounting point and the machine could be unevenly stressed.

With elastic mounts having a known stiffness, it is possible to determine (by calculation, or di-
rect measurement) the deflection in each mounting and thus deduce the loading and correct any
imbalance.

An elastic suspension accomodates minor differences in the distance between mounts.
However many mountings there are, in order to avoid excessive local stresses, a rigid assembly
requires very close tolerances on the distance between mountings and of the mating surfaces of the
machine and its seatings.

To avoid prohibitively close manufacturing tolerances, “play” is allowed in the mount which gives rise
to the well known problems of wear and noise due to loose fixings.

Flexible mounts allow larger manufacturing tolerances without large variation in forces.

An elastic suspension can also absorb small movements due to, for example, the expansion or the
deformation of chassis, bodyshells, girders, etc.

l1.2 - Dynamic function

This is the primary function of elastic suspensions where there is vibration or shock. The
calculations presented here assume that the linear stiffness of the mounts remains constant.
This is true for elastomeric mountings in normal conditions of use (mechanical vibration,
normal temperature).

lll.2.1 - VIBRATIONS WITH ONLY ONE DEGREE OF FREEDOM
The action of a flexible mounting system is very complex. To present the principles, we will study a
simple idealised case (shape 3).

Taking the case of a machine of mass M constrained so that it can only move in a direction parallel
to the vertical axis Gz.

It is attached to its seatings by a flexible mount S with a stiffness K along the axis Gz.

Machine

[ | ] Flexible
mounting S Shape 3
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® Free oscillation (natural frequency)

a) Undamped (entirely theorical)

The machine, having been displaced from its position of equilibrium by a distance A, oscillates
sinusoidally.

The equation of motion is : z = A sin wg t

Proper frequency Fp, = :J—O
T

The natural pulsation is we = M

The oscillation continues indefinitely with an amplitude A (as shown in shape 1 with w replaced by
Wo).

b) Damped

In this case, the machine oscillates about its position of equilibrium with a damped sinusoidal motion
(see shape 4). The equation of motion is :

z=A.e ¥l sinw,t

The natural pulsation is :

wo=N"—(1-€3)=wo'\ 1-€3

€0 is the damping factor at the frequency w’,.
As €', is very close to €., the natural frequency may, therefore, be written as :

Wo= Wo V 1 -Eg

For natural rubber, €, is small by comparison with 1 (from 0.02 to 0.1).
w’o is, therefore, very close to wo.

z

Shape 4

40



® Forced vibration

If the machine is now subject to forced vertical vibration induced by a sinusoidal force of
frequency w.

The inducing force is F = FM sin wt.

- For a rigid suspension : the inducing force is transmitted directly to the structure the machine is
mounted on.

w
- For an elastic suspension with a natural frequency wo or proper frequency F =2—° and damping
factor €5 : m

When the inducing force is applied, an oscillation is induced at the natural frequency wo which
dies away rapidly so that, after a short period, only the steady state forced vibration at frequency w
remains which transmits a sinusoidal force to the surrounding structure.

The force transmitted is: F' = F'M sin wt.

A transmission coefficient A is defined as the ratio between the amplitude of the force transmitted
F’M to the amplitude of the inducing force FM (or, if preferred, the force that would be transmitted if
the suspension was not elastic).

For a mounting system using elastomeric mounts, this coefficient is :

o M _\/ 1+4¢}

- - 2
FM _ W )2 2
(1 —2)+4€0

wo
To summerize :
Inducing force Transmitted force Transmission coefficient
Rigid system F = FM sin wt F = FM sin wt A=1
Flexible system | . . A= L _1+4e .
F = FM sin wt F’=FM sin wt EM 2 \2
(wo, €0) (1-—)+4a(2J
o

The variations of the transmission, coefficient A, as a function of W for various values of €g are shown
in shape 5 (page 12). w

o]

Attenuation
For rubber mountings, the term 4 €92 is much smaller than 1. The attenuation in % is 1 - A :

w 2
(o) -2 1
E % =100 0 ou 100(1-

S
(2) (2)

(o]

For a given induced frequency w the attenuation depends on the natural frequency of the
suspension.

For a particular direction, the relationship between the natural frequency, the suspension’s
sub-tangent and the induced frequency are plotted on the chart shape 6.

For a particular induced frequency (for example 1500 rpm) it is possible to find the sub-tangent which
will provide an acceptable attenuation. In general, an attenuation greater than 50% is required. For
this example, the chart indicates that an attenuation of 80% will be achieved for a natural frequency
of 10 Hz (see section IV.3.1).
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A

b Transmission

coefficient
7
6
5
g, =0
4
Amplification Attenuation
3 \ g, =0,1
2
€,=0,2
1
1
>
4 V2 |
| |
® —1A>R I I
—= > Resonance I |
w, )  a—
amplitude at resonance which increases | o, 2h< |
as €, decreases. | . W . |
| Attenuation (or vibration isolation) |
| | region. |
u) _ .
: g < \/Z,T>1 : As 0. increases, A decreases. !
Amplification region for any €. ¢, has very little effect :
| ° ’
| |
Shape 5

An efficient mounting system use :

. w
a high value of o —eyy  |OW ValUES WO ey

(o]

low values A

a moderate €0 ———3 - limited amplification in the resonant region.
- minor effect in the attenuation region.
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® Practical considerations

a - Variable speed machines

In practice, there may not be a single, well defined value for w, as machines may have a variable
speed (variable w).

In these cases, the vibration isolation should be determined for the lowest speed.

b - Passing through resonance

All machines must start and stop.

Starting from rest to reach the speed w (in the vibration isolation region), it is necessary to pass
through the resonant region.

It is neccesary to ensure :

- that the passage through resonance is as quick as possible;

- that the suspension is sufficiently well damped so that the maximum force transmitted presents
no risk for the machine, the suspension or the seating.

¢ - Elastomeric suspensions

For the elastomers currently used in flexible mounting systems, the intrinsic damping factor ¢ lies
between 0.02 and 0.1 (it can be as high as 0.2 with synthetics such as butyl rubber).

- In the vibration isolation region, the formula for the transmission coefficient is simplified as, for the
values of €q for natural rubber, the term 4¢¢? is negligible by comparison with 1.

A= 1— For gg between 0.02 and 0.1

W
Wy
-1 -1
- At resonance Ar = e, A 5
For natural rubber, therefore, the amplification at resonance is between :
1 1
=5 d =

2x01 2 % 35002 %

a) Noise and vibration

Noise is a random vibration. It is formed by the combination of a number of uncorrelated
fundamental frequencies. Noise gives rise to sound.

Airbone noise is usually treated separately from structure borne noise.

Sound is associated with the disturbance of a medium (solid, liquid or gaseous). This disturbance is
in the form of a vibration of the molecules of the medium about their position of equilibrium.

b) Improving acoustics

An elastic suspension affects only structure borne noise.

This is a vibration of the building structure and a flexible mounting system breaks the transmission
close to the source. The resilience of the attachment reduces the forces transmitted to the base and
its vibrational energy.

Example: Workshop with guillotine

Transmission from one room to another (shock and noise)

Source of noise Adjacent room Soundproofed control room
Airborne noise y
2 a l Structure borne \ ? / { 3
b noise X X
Structure
Elastic suspension § borne noise  {

/"~~~ structure borne noise / False ceiling
__— airborne noise (using Traxiflex mountings)
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As the radiation efficiency is unchanged, the improvement in terms of radiated power (acoustic) is
the same as the improvement in terms of the force transmitted. The curve giving the vibrational
attenuation in % may be translated into decibels.
AttenuationindBis20 log _ 100 where E is the attenuation in %

100 - E (structure borne, not airborne noise).

The suspension of the machinery allows the adjacent room to be sound insulated and to be made more
quiet. The rigidity of the base supporting the suspended mass must always be taken into account. As a
rule, it is considered that unless the mountings are ten times more flexible than the base the choice of
suspension must be re-considered.

PAULSTRA mountings may be caracterised at high frequencies.

N/mm

4000
ﬁ 3500
R Example of measurements made on a special Radiaflex mounting.
E 2500 Elastomer: polychloroprene hardness 47
8 2000 Amplitude + 0.01 mm about the position under static load
= 150
< 1000
< s
a) Hz

0 50 100 150 200 250 300 350 400 450 500
EXCITATION FREQUENCY
ll1.2.3 - SHOCK

® The nature of shock

For a given period, the equipment is subjected to a brief, impulsory excitation. It is the most severe
type of excitation that it may encounter during its lifetime.

During the period that the excitation is applied, the speed of the equipment will vary : it is subject to
acceleration and, therefore, to a force.

A system that reacts slowly will not be subject to the same shock as a system that reacts quickly. It is
necessary to compare the length of period that the stimulus is applied, against the natural frequency
of the equipment.

® Types of shock

In practice, there are two types of problems.

® The equipment is subjected to shocks which are well defined by experiments, but are very
complex and not reproducible under laboratory conditions. It is, therefore, necessary to define an
equivalent shock.

® The equipment must resist shocks which are arbitrarily defined (e.g. meeting standards). A shock
is defined by an excitation which varies with time: the acceleration, the speed or the displacement
of the point where the excitation is applied. In some cases, it is better to define the shock as the
energy transferred to the equipment (e.g. vehicle impact).

® Protection against shock
There are two principal cases to be considered :
a) Limitation of the force transmitted to the equipment :
This case often appears in the following form :
The equipment, moving at a known speed, meets an obstacle. The force that it can withstand without
damage is limited to a known value.
A system of rubber parts, which could be the flexible mounting system of the equipment, is placed
between the equipment and the obstacle.
These parts provide a constant stiffness Kz in the direction of the shock. If there is energy W to be
absorbed in the absence of damping:
W = 1 Kz Z? The maximum force Fy =K, Z = 2w The maximum force is inversely
2 proportional to the travel.

The travel Z= ZQN The travel is inversely proportional to the square root of the stiffness.
Z
Remarque : Some systems do not have a constant stiffness, but a stiffness which increases rapidly

(e.g. compression systems). It is clear that if the energy W is not absorbed before the stiffness
increases, the maximum force will be much higher than predicted by this formula.
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b) Limiting the acceleration of particular parts of the equipment

In this case the shock must be described in terms of its potential to destroy. The efficiency of the
protection system is measured by its ability to reduce this potential. A shock to the equipment can
damage a component part if this part is induced to vibrate at an amplitude which is incompatible with
its mechanical characteristics thus causing it to break.

A shock can be characterised by its action on a whole series of components.

For the same shock, each component has its own specific response, which differs from one
component to the next.

The shock spectrum is the graphical representation of the ratio of amplitude of vibration (I') of the
components to the amplitude of the shock ([ ) as function of the ratio of the duration of the shock 1
to the natural frequency T of the elements.

This is not a representation of the amplitude as a function of time, neither of the excitation nor of the
effect, but a convenient representation of the destructive power of a shock.

The representation is not reversible.

® |t is not possible to recover the form of the shock from the spectrum.

® Two different shocks may well produce the same spectrum.

Take, for example, the case of shock with a semi sinusoidal acceleration.

LA
r()
1.5
A B
1
Shock spectrum
0,57
X
T
T T T T T >
1 2 3 4 5

A piece of equipment must withstand a shock of 'p = 400 m/s? for a period t = 8.75 x 10-3 s.

Component A of the equipment

Component B of the equipment

Natural frequence mass

40 Hz
10 kg

286 Hz
1 kg

(0
1

r

Mo

8,75-103x40=0,35
1,25

400 x 1,25 x 10 = 5000 N

8,75-103x286 =25
1,1

400x1,1x1=440N

Load on mounting points

Study of the spectrum shows that the performance of a mounting system is acceptable when it is
possible to obtain a natural frequency T such as:

" <in which case the ratio F_ is less than 1 and the component is protected.
T Mo

If it is not possible, it is better to set up the flexible mounting system to avoid the region of
significant amplification for:

* between 0.25 and 2.5

-
This simple case shows the role of a flexible mounting system and the importance of knowing the
details (shock spectrum, amplitude as a function of time) and, above all, the duration of the shock.
® The role of damping
Damping can be useful in reducing rebounds and the amplitude of successive cycles of oscillation.
It is, however, important not to use just any type of damping as some can give rise to unfortunate
reactions. Elastomers provide a compromise which allow the provision a high level of protection.
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® |mportant note
Two points must always be borne in mind when designing equipment:

e Firstly, that a high level of protection requires great flexibility which requires considerable
clearance between the equipment and its surrounding.

e Secondly, that the equipment will oscillate and room must be allowed for the rebound in case
of shock. Travel limiters must be positioned so that they do not impede the operation of the
flexible mounting system during the shocks allowed for in the design.

A flexible mounting system using rubber protects against shock by reducing the travel and

maximum force. It is necessary to allow enough clearance for the rebound.

1l.2.4 - GENERAL CASE

Theoretical study above is based on a very simple case:

movement with only one degree of freedom (vertical) with only one excitation (also vertical) aligned
with both the centre of gravity of the suspended machine and the centre of elasticity of the mounting
system.

In general, things are not so simple. The machine can move in any of the degrees of freedom
(rotation or linear movement). In theory, there are as many natural frequencies as there are degrees
of freedom.

These natural frequencies are not independent but are “coupled”. If one of these is excited in one
degree of freedom, it can, as a result of the coupling, give rise to vibrations at the same frequency in
other degrees of freedom.

To analyse the whole behaviour, the stiffness in all directions needs to be taken into account and not
just the mass of the suspended body but also the moments of inertia so that rotational behaviour
can be evaluated.

In addition there may be not one but several forced vibrations, with variable frequencies applied to
several different points, in various directions or about various axes.

Even general cases can be very complex however symmetrical structures and mounting
arrangements allow the use of the single degree of freedom analysis shown above. In other cases
only an in-depth study allows an effective solution to be found. Our Technical Services are there to
help you to define it.

lll.3 - Various types of flexible mounting systems
11.3.1 - ACTIVE ISOLATION SYSTEM

This is a flexible mounting system designed to prevent a machine from transmitting its vibra-
tions to its seating or foundation.

This is the theorical problem (with one degree of freedom which was treated, by attenuating the
vibration, in the preceding pages.

The vibration isolation does not stop the machine from vibrating, but it reduces the transmission of
these vibrations.

By comparison with a rigid suspension (which transmits the vibrations) the amplitude of the
machine’s vibrations may be greater. The machine is, to an extent, freed from its fixed seating. This
is the case for the automobile “floating engine” which, mounted on a flexible mounting system, no
longer transmits its vibrations to the bodywork and the passengers due to increased mobility under
the bonnet (hood).

If excessive movement cannot be tolerated, the only way to reduce it, without reducing the efficiency
of the flexible mounting system, is to increase the suspended mass (ballasting). For a given excita-
tion, the amplitude is inversely proportional to the mass.

This is necessary for certain machines which produce particulary severe vibration: slow single
cylinder compressors, centrifuges, power hammers etc.

These machines, are therefore, rigidly fixed to a chassis or heavy slabs and the whole assembly is
suspended.

Increasing the suspended mass allows good vibration isolation with limited vibration of the
suspended assembly.

It is worthwhile suspending complete assemblies rather than individual machines: generating sets,
motor/compressor units, motor/pump units.
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111.3.2 - PASSIVE ISOLATION SYSTEM

This is a flexible mounting system designed to protect a non-vibrating machine from the
vibrations of its surroundings.

The design of a flexible mounting system for attenuating vibration, as defined above, is still valid.
With the correct flexible mounting system, the acceleration transmitted to the machine is very small
and as it is not subject to any other excitation it remains almost stationary.

The vibration of the supporting structure is almost entirely absorbed by the flexible mounts.

111.3.3 - SEMI-RIGID MOUNTING SYSTEM

This is a suspension where there is no vibration isolation for a given frequency w

(& <2)
Wo

As shown above, such a mounting system should be of no interest as it leads to an amplification of
the vibration, not an attenuation. In practice, it can, however, give reasonable performance in the
following two cases.

® Coupling

In practice, there is not just one movement. For a mounting system, several movements are possible.
In fact, as we have seen (shape 2), a machine may have six degrees of freedom. A proper study
of a mounts system will take into account the type of excitation acting on the machine and try to
arrange that it does not vibrate in all directions. However, because of constraints on mounting points,
the mounts may not always be put in ideal positions: if the machine is subject to an excitation in one
direction, it may, therefore, move in several directions, e.g. two. These two movements are said to be
“coupled”.

The natural frequencies in each direction are not identical. The coupling between the two
movements has the effect of lowering the lower natural frequency and raising the higher. Instead of
having one maximum (shape 5), the response curve has two. It is essential the excitation does not
fall on one or the other. As it may demand an impossibly high flexibility, it is not always possible to
make the coupled natural frequencies sufficiently low to put the frequency of the excitation in the
vibration isolation region. On the other hand, if the two natural frequencies are placed on either side
of the frequency of the excitation, a modest attenuation may be obtained.

e Harmonics

A vibration of frequency w is rarely “pure”. Frequently it also includes “harmonics”; i.e. vibrations at
related frequencies 2 w, 3 w ... Even if it is not possible to provide vibrational isolation of the
fundamental w, it may be possible to attenuate the harmonics. This may be more important as the
low frequencies are often inaudible and, in addition, correspond to very small mechanical
accelerations whereas the higher frequencies are a source of noise which can be eliminated by an
appropriate vibration isolator.

lll. 3.4 - EXTERNAL CONNECTIONS

So far, it has been assumed that the machine is only connected to its surrounding by its flexible
mounting system.

In pratice, there will be other connections, such as:

® Pipework (inlet, exhaust, cooling).

® Electric cables, remote controls...

It is necessary to ensure, or arrange, that these external connections are sufficiently flexible with
respect to the relative movements.

This precaution will avoid:

® Damage to pipework.

® Reduced vibration isolation by introducing additional rigidity.

® Direct transmission, via these connections, of the vibrations which have been suppressed
elsewhere.

As the flexible mounts attenuate the transmission of the vibrations the machine is free to move, be
sure to leave enough clearance in all directions to allow freedom of movement.
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IV - DESIGNING A FLEXIBLE
MOUNTING SYSTEM

When designing a flexible mounting system, it is essential to know, precisely the basic characteristics
of the machine to be suspended.

It is extremely useful to have a drawing (even if it is schematic) which shows the position of the
centre of gravity and the mounting points provided.

The drawing may also allow the evaluation of certain parameters which may be necessary and which
are often unknown to either the manufacturers or the users (e.g. moments of inertia).

For passive isolation, it is necessary to obtain the maximum of information about the external
vibrations which may disturb the machine.

In any case, for complex problems (oscillations in many degrees of freedom, multiple excitation), it is
advisable to consult our Technical Services.

For simple problems (one degree of freedom, or two degrees of freedom with the centre of gravity
close to the mounting plane) it is possible to design the suspension, as shown below, with a
minimum of information about the machine and the disturbance.

Information about... ..o determine the fundamental
parameters of the flexible

...the MACHINE and... mounting system

Centre of gravity |

Weight » Load on each mounting
Number and position

of mounting points

(supplied or possible)

the DISTURBANCE... Deflection of the mount
Frequency of disturbance for the required attenuation
(or speed of rotation)

Y

Stiffness characteristics of the mount

Y

Principle direction of
the disturbing force

IV.1 - Determining the centre of gravity
IV.1.1 - ASK THE MANUFACTURER

In most cases, the manufacturer of the machine should be able to supply the exact position of the
centre of gravity as well as the weight.
Consult the manufacturer.

IV.1.2 - GRAPHICAL METHOD FOR FINDING THE CENTRE OF GRAVITY OF AN ASSEMBLY

This is suitable for assemblies of units for which the individual weights and centres of gravity are
known.

® Important notes :

e Using a graphical method, it is important to represent dimensions using a well determined scale
and the weights by vertical lines whose lengths are proportional to their size (e.g. 1 cm for 10 daN).

e |f the centres of gravity considered in this section are not in the same vertical plane, the procedures
proposed here should be applied twice: for the front and for the side view with the
outlines corresponding to each view.
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An assembly of two units

P's
A‘\ A G
et et
Y a | b
Y Pg N g
P
g YPa
Shape 7 Shape 8
Two units of weights Pa and Pg respectively Draw : AP's = BPg Join P’Ao and P’g

with centres of gravity A and B separated by L. BP’A = AP
The centre of gravity G lies at the intersection
of the lines P’p P’g and AB. Measure a and b.

e An assembly of three or more units
Proceed, stage by stage, as described above using groups of two units or sub-assemblies with
centres of gravity and weight known or calculated.

Shape 9
P'c
A
P
° C e C
B L4 ¢
G B |-
: s Y
PgY PcY . * Pc
L L YP

IV.1.3 - EXPERIMENTAL DETERMINATION OF THE CENTRE OF GRAVITY OF A UNIT

This method is used where the above two methods prove to be impossible or difficult (complex
geometry).

® Using a roller

For a given orientation (length, width and height) the centre of gravity is in the vertical plane passing
through the axis of the roller when the machine is balanced. The centre of gravity is at the
intersection of the three planes thus determined.

® By «hanging»

Suspended from a cable, the centre of gravity is on the vertical dropped from the suspension point.
To find the exact centre of gravity, repeat the operation twice, using a different suspension point each
time.
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IV.1.4 - ANALYTICAL DETERMINATION OF THE CENTRE OF GRAVITY OF AN ASSEMBLY
OF SEVERAL MASSES

An assembly of several masses m1, my, ... mn is fixed in space.
It is assumed that the coordinates, within an arbitrary Cartesian set, of each mass are known.

X X2 Xn
my \2(11 m, Zj my, ;n
n

The mass of the assembly M = m4 + my + ... + mn acts at the coordinates of the centre of gravity of

the whole : x, y, z. \
w= M1 Xq + My Xp +..4 My, X, N

M
x=mM1yr+tmpy, +..4 My y, 0 'm, >
X= mqz4 +my z, +...+ m, Z, %,

M

X

Important note : The coordinates of the centres of gravity may be negative and must be used with
their sign.

IV.2 - Determining the load per mount

IV.2.1 - NUMBER AND POSITION OF THE MOUNTING POINTS ARE NOT PREDETERMINED
In this case, the number and position of the mountings are determined in such a way that the load
on each mounting is the same for all mounting points.

Taking, for example, a symmetrical machine with :

G : the centre of gravity, 5 s

P : the weight of the machine.

Calculate the position of 6 mounting points such that the G 7
load on all the mounting points is P,. 9 Q 9

-
< >

|
Shape 13 <>

Pl +P =Py

Weight

from which |1 =’y + I'> and the load per point =

IV.2.2 - NUMBER AND POSITION OF THE MOUNTING POINTS ARE PREDETERMINED

In this case, it may not be possible to have the same load on each mount.
® Four mounting points

A, B, C and D are the mounting points. +HA D+l 4 )
G the centre of gravity G ) b‘
P the total weight suspended +B Cr
Pa, Ps, Pc and Pp are the load on the mounting points A, B, C and D. < 1 a>liy
< a >
— I - m
Pas g2 P Pem . Z.P Shape 14

pc=m.  p pp=M2 1 p

b a b a
If PA, PB, PC and PD are significantly different, it is, theoretically, necessary to choose four different
mounts which will give the same deflection under the various loads.

51

 m m e mm m e mm mm o mm e Em mm mm Em Em mm o mm mm e Em mm mm e mm e e Em mm Em Em mm Em m m mm m Em mm mm e mm e m mm mm m Em mm Em mm mm mm e e mm em mm Em e mm mm mm e e e e e e e e mm e e e e e e = e m



® More than four mounting points (shape 15)

In this case it is best if the assembly is symmetrical about a
vertical plane. This is assumed to be true in the following.
To the left of G, there are 2n identical mounts.

To the right of G, there are 2p identical mounts which are,
possibly, different from the 2n mounts to the left.

The problem is to set the difference between the left hand
and right hand mounts so that the deflection under load of
the 2n + 2p mounts are all the same.

Under these conditions, all the mounts to the left of G will be
supporting the same load Q and all those to the right will be
supporting the same load R.

This will give :

Qy+la+ . . +l)=(AN+A+...+Ap)

2nQ+2pR=P
From which the mounts load is:
Q= A+ A+ Ap
2n(M+ At Ap)+H2p (4 + i+ )
R = ly + 15 + Ap

P
2n(M+ A+ A Ap)+2p (4 + )

If Q and R are not too different, the same size mounts may
be used but with different hardness elastomers.

Example (shape16)

Taking a symmetrical machine with an offset centre of
gravity G and 6 mounting points n =2 et p =1.

which gives :

A
P
4N+2(4+15)

4 +15
AN+2(4+1y)

If the machine weighs 500 daN

O -—++
O €&—+

Shape 15

Y

Ol A
\J
(@) A

R+

o)

Y

AA
Y

Shape 16

andA=04m;11=0.3m; o =0.9 m, then Q =50 daN and R = 150 daN.

IV.2.3 - IMPORTANT NOTES

If a single size of mount is used, but different hardness elastomers are choosen, there is a high risk
that the mount may be interchanged which may degrade the attenuation of the suspension. The

machine must be mounted with great care.

There are, however, benefits from using identical mounts to build a suspension. If the predetermined
mounting points of the chassis do not allow a centered suspension, the solution is to attach these
to a false chassis, as rigid as possible, to which the desired number of identical flexible mounts are
attached in the positions required. If this false chassis is a slab of concrete (or inertia block) the

suspended mass is increased which improves the quality of the suspension.
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IV.3 - Determining the deflection

IV.3.1 - DEFLECTION AND SUB-TANGENT

Shape 17 is a graphical representation of the derivation of the deflection and sub-tangent from the
load/deflection curve.

For a given static load, the deflection corresponds to the compression of the mount under that load,
but the stiffness about the position under load is given by the sub-tangent (the projection of the
tangent onto the axis). This is the elasticity which determines the natural frequency of the mounting.

load A

static
load

Wo = \/% =C \/ ; actual deflection

sub-tangent

deflection

(C = constant ) sub-tangent Shape 17

For most PAULSTRA mounts, the load/deflection curve is linear in the region of static loads (shape 18)
and, as a result, the sub-tangent and the deflection are identical.

The curve in shape 17 is typical of EVIDGOM mounts.

For these it is best to work at the point of inflection of the curve where the sub-tangent is the largest
possible and so the natural frequency is as low as possible.

The deflection does not indicate the amplitude of the oscillations of the machine.

IV.3.2 - OPERATING REGIONS
The region OM is the static load region. The deflection is approximately proportional to the load.

In the data sheets, the coordinates of the point M are given as the NOMINAL STATIC LOAD.

The region MP is the dynamic load region corresponding to normal, repeated shocks provided that
the rate and total deflection stay within normal limits.

In the region PZ, which corresponds to exceptional, accidental shocks, the curve rises rapidly.
The stiffness increases progressively which has the effect of reducing the amplitude of the
movement. Note that, because of the natural damping properties of the rubber, this increase also
depends on the speed of impact.
load

A
500
400 /
300 P/

200 /

100

0 m p deflection Shape 18
5 10 15 20
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IV.3.3 - ATTENUATION - EXCITATION FREQUENCY

At a given excitation frequency w, the attenuation depends on the natural frequency wo and thus
the sub-tangent. With most rotating machinery, the excitation frequency in cycles per minute can be
taken to be the rotation speed in rpm.

As indicated on the chart (shape 6, in § 111.2.1.2) for a natural frequency in a known direction,
the aim is to obtain the highest possible attenuation within the constraints of the load / deflection
characteristics of the mounts.

The deflection selected must not be so high as to be detrimental to the stability of the suspension.
If the operating point is not within the vibration isolation zone, our Technical Services should be
consulted.

IV.3.4 - STATIC STIFFNESS - DYNAMIC STIFFNESS - NATURAL FREQUENCY

Whereas deflection and sub-tangent are given by the static stiffness curve of the mounting, it's
natural frequency is linked to the dynamic stiffness. In the case of elastomeric mountings, static and
dynamic stiffness can be different.

The ratio between static and dynamic stiffness depends on the input amplitude, the frequency and
the type of elastomer. Under nominal load, the natural frequency is given for indication only.

For a different load, the natural frequency could be found with the following formula:

_ nominal load
Fp (actual load) = Fp (nominal load) x “\|' “actual load

This approximate is valid only if the actual load is in the linear part of the load/deflection curve
(shape 17 & 18).

IV.4 - Design examples

PAULSTRA mounts are classified according to their stiffness characteristics

Therefore, after having determined the number and deflection of the mountings as described above,
the choice of mounts depends on the direction of the excitation.

® Equi-frequency mounts : the flexibility is approximately the same vertically as horizontaly.

® Mounts with high axial flexibility : high axial flexibility while supporting radial loads.

® Mounts with high radial flexibility : high radial flexibility while supporting axial loads.

® | ow frequency mountings : high sub-tangent to achieve a very low natural frequency (a few Hertz).

IV.4.1 - SUSPENSION FOR A FAN

® Characteriscs of the equipment:

Weight : 3000 daN.

Speed of rotation : 1200 rpm.

Fan mounted on a 2.5 x 3m chassis with no constraint on the position of the mounting fixing points.
Known centre of gravity.

Number of mounts : after trials, using successive approximation to balance the moments of inertia,
12 mounting points were selected.

Load per mounting = 3000/12 = 250 daN.

Natural frequency of the mounts (see chart).

For an input frequency (or speed of rotation) of 1200 rpm, the maximum natural frequency is 14 Hz.
A natural frequency of 7 Hz will achieve a reasonable attenuation of about 85%.

Therefore, a mounting system.with a natural frequency of 7 Hz under 250 daN is required.

As it is a rotating machine with no special characteristics, isometric mountings are selected.

The selection guide gives a PAULSTRADYN mount with a 8 mm deflection under a 260 daN load.
According to the data sheet for PAULSTRADYN mounts, the PAULSTRADYN @& 100 hardness 60
has a deflection of 7.4 mm under a load of 240 daN, which is just right.

® Suspension characteristics:
- 12 PAULSTRADYN 260. Mount part number 533712.
- Ratio = real load _ 250 _ 0.96
nominal load 260
- Attenuation ~ 85%™*.
- Loaded height ~ 32.5 mm*.
*These values are given by the Paulstradyn data sheet.
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IV.4.2 - SUSPENSION OF AN ENGINE/HYDRAULIC PUMP UNIT MOUNTED ON AN EXCAVATOR

® Characteristics of the assembly :
- Weight: 1200 daN,

- Speed of rotation : 1500 rpm,

- Known centre of gravity,

- 6 mounting points.

Load per mounting : 1200/6 = 200 daN.
Deflection (see chart, shape 5).
For a frequency of 1500 rpm, a deflection of 3 mm will achieve an attenuation of approximately 85%.

The vibrations are predominantly vertical and the unit needs to be restrained laterally to cope with
the movement of the excavator in operation. Mountings with dominant axial flexibility are selected.

The PAULSTRA mount selection guide shows a STABIFLEX mount with a deflection of 5 mm for
a load of 210 daN. According to the STABIFLEX mounting data sheet, the mount required is a
STABIFLEX 530622 hardness 45 with a square base.

e Suspension characteristics (under 1 200 daN at 1 500 tr/mn) :
- 6 STABIFLEX mounts reference 530622 hardness 45.

- Deflection 4.7 mm.

- Theoretical attenuation 85% (16 dB).

IV.4.3 - SUSPENSION OF A SIEVE

® Characteristics of the equipment :

- Weight: 400 daN.

- Vibration frequency (horizontal): 1200 cycles/mn or 20 Hz.
- Known centre of gravity.

- 6 mounting points.

Load per mounting: 400/6 = 66 daN.
Deflection (see chart, shape 5).
For a frequency of 20 Hz, a deflection of 6 mm will achieve an attenuation of approximately 70%.

Mount characteristics required:
1) mounts which will withstand the vertical load;

2) mounts with a radial flexibility very much greater than the axial flexibility (mounting with
dominant radial flexibility);

3) providing vibration isolation vertically (axially), which, taking account of requirement (2), will
assure the horizontal vibration isolation.

The PAULSTRA mount selection guide gives a RADIAFLEX cylindrical stud giving a deflection of 8
mm for a load of 70 daN.

According to the RADIAFLEX mounting data sheet, the mount required is a stud @ 30 height 30 mm
with 2 mounting bolts (ref. 521312).

The radial flexibility (shear) is considerably higher than axial flexibility (compression).

® Suspension characteristics :

- 6 RADIAFLEX cylindrical mounts with 2 screws reference 521312 (theoretical vibration
attenuation : 80% - 14 dB).

55

 m m e mm m e mm mm o mm e Em mm mm Em Em mm o mm mm e Em mm mm e mm e e Em mm Em Em mm Em m m mm m Em mm mm e mm e m mm mm m Em mm Em mm mm mm e e mm em mm Em e mm mm mm e e e e e e e e mm e e e e e e = e m



 mm m e mm m e mm mm o mm e Em mm mm Em o mm o mm mm e mm mm em e mm e e mm mm Em Em mm Em m mm M m E mm e e mm e e Em mm Em Em e e e mm Em e Em mm em e mm e e mm mm e e mm e e e e e e e e e e e e e = e o

IV.4.4 - SUSPENSION OF A COMPRESSOR UNIT

® Characteristics of the assembly :
- Weight: 6000 daN.

- Speed of rotation : 400 rpm.

- Known centre of gravity.

- 8 mounting points.

- Load per mount: 6000/8 = 750 daN.

e Deflection of the mountings :

For a frequency of 400 rpm, the minimum deflection to be within the vibration isolation region is 12
mm. The PAULSTRA mounting selection guide gives a low frequency mounting which can provide
sufficiently large deflections (26 mm).

According to the EVIDGOM mount series data sheet, the mounting required is an EVIDGOM mount
@ 125, height 140 mm, reference 810784 which gives a deflection of 26 mm under a load of 800 daN.

® Suspension characteristics :

- 8 EVIDGOM mountings reference 810784, @ 125 mm, height 140 mm.

- Deflection 26 mm.

- Attenuation 37% (4 dB).

Note : as the low frequency mounts are tall, for some applications (sideways forces) it may be
necessary to provide lateral stops.

IV.4.5 - SUSPENSION FROM A CEILING (FALSE CEILING, VENTILATION UNITS, PIPEWORK)

- For light loads of 15 to 135 kg per item our TRAXIFLEX mount may be used directly.
Example of use :

False ceiling - load per mount 50 kg - frequency of excitation 25 Hz - mounting selected 535611
hardness 45 - deflection under load 4 mm - theoretical vibration attenuation 77% - 13 dB.

- For heavy loads, it is necessary to use a PAULSTRADYN, STABIFLEX or EVIDGOM moun-
ting with a safety fixing.
Example of use :
1. Suspending a ventilation unit - weight 1000 daN - frequency 25 Hz - 4 PAULSTRADYN mount
@ 100 reference 533712 - natural frequency. 7 Hz - theoretical vibration attenuation
90% - 20 dB.

2. Suspending a special 5 tonnes machine requiring accurate radial positioning - frequency
20 Hz - 4 STABIFLEX mount reference 530652 hardness 60 - deflection under load 8 mm -
theoretical vibration attenuation 84% - 16 dB.

3. Suspending a 20 tonnes tank subject to longitudinal expansion - frequency 15 Hz - 4 EVIDGOM
mount reference 810733 hardness 60 - deflection under load 50 mm - theoretical
vibration attenuation 95% - 26 dB.

Mounting examples :

Fixing to ceiling

Using PAULSTRADYN
Using STABIFLEX

Using EVIDGOM
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MOUNTING

HIGH HIGH LOW HIGH SHEAR

RADIAL AXIAL FREQUENCY | FLEXIBILITY PRIMARILY AXIAL LOADING

FLEXIBILITY FLEXIBILITY

RADIAFLEX® PAULSTRADYN®  EVIDGOM® SANDWICH STABIFLEX  PAULSTRAFLOAT®

APPLICATIONS

&P o,

p. 64 p. 68

Pages

p. 60 .
FANS
AIR CONDITIONING
PUMPS
COMPRESSORS

GEARBOXES

p. 71

GENERATING SETS

IC ENGINES

PLANT CABS

VIBRATING TABLES/SCREENS

HOPPERS

MACHINE TOOLS

PRESSES GUILLOTINES

GANTRIES

CIVIL ENGINEERING

CEILING, PIPEWORK

LABORATORY EQUIPMENT

ELECTRICAL ENCLOSURE
MOBILE OF FIXED INSTALLATION

TRANSFORMERS
FRAGMENTERS
SIEVES
COMPUTERS
SHIPBOARD _
ELECTRONICS

PROTECTION AGAINST BUMP
AND SHOCK

COVERS OR ENCLOSURES

In general :
For fixed installations: RADIAFLEX. PAULSTRADYN and BECA. For mobile installations : STABIFLEX, S.C.,S.T.C.
Avoid using the mount with the rubber to metal bond area in tension. These mounts should only be used in compression or shear.
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APPLICATION GUIDE

PRIMARILY AXIAL LOADING SAME AXIAL & RADIAL FREQUENCY

5 SPECIAL 9 SPECIAL o
NIVOFIX TRAXIFLEX® PACKAGING ARDAMP ELECTRONICS VIBMAR

- |
K 2

p. 86 p. 104 p. 107 p. 131 p. 128 p. 1142127 p. 134 p. 172

ACOUSTIC

STRASONIC

'.1i.l-‘

p. 151 & 167

I Recommended application Admissible application

59

 m m e mm m e mm mm o mm e Em mm mm Em Em mm o mm mm e Em mm mm e mm e e Em mm Em Em mm Em m m mm m Em mm mm e mm e m mm mm m Em mm Em mm mm mm e e mm em mm Em e mm mm mm e e e e e e e e mm e e e e e e = e m



RADIAFLEX ©

v

DESCRIPTION

Metalwork : mild steel, plated.

Natural rubber, bonded, cylindrically shaped.

Welded fixings : 5 styles (single side threaded stud, single side threaded hole, double threaded stud,
double threaded hole,combination fixing).

European thread standards are not always consistent with French thread standards so Paulstra has
created the Radiaflex® Europe range based on those standards.
The end stop version is now available with a threaded hole in addition to the threaded stud.

CHARACTERISTICS

The design of the RADIAFLEX® mount gives the following basic characteristics:

e Radial elasticity greater than axial elasticity.
® The rubber works in :
- compression (axial),
- shear (radial),
- compression/shear according to the fixing method.

Advantages : e Extensive range :
e Simple to fix. - 13 stud diameters.
® Simple and economical. - Several heights for each diameter.

- 5 methods of fixing.

® Recommendations :
Operation in shear is very useful for vibration isolation provided that the radial forces are not
too great.

PAULSTRA - 61 rue Marius Aufan - 92309 Levallois-Perret Cedex - France - T. +33 1408953 31 - F. +33 147 2528 96 - www.paulstra-industry.com
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DIMENSIONS AND COMPRESSIVE LOADS

Threaded hole fixing on request (except @ 12.5).
See current price list for availability of items.

Single stud fixing Double stud fixing
QA DA ‘
C @
o :L
[aa)
Threaded studs
Compression Compression Shear*
IA B G aA
(mm) | (mm) e (mm) ll\llax. Deflection REE (mm) | (mm) e (mm) e Deflection g Deflection REE
load (mm) load (mm) load (mm)
(daN) (daN) (daN)
10 12 2 511110 10 8 M3 6 10 16 1,25 0,9 see p. 115
13,5 11 25 511128
125 [ G2 | M5 | 10 i 5 St 12 8 M3 6 12 1,2 15 0,75 see p. 115
20 8 35 511125 10 12 2 15 15 521293
m 5 S11150 125 | 15 | M5 | 10 10 3 25 2 521128
20 8 3,5 25 4 521295
s | W] ° : st 10 1,5 15 521650
16 | 10 20 2 511292 15 | M& | 10 Ay 3 a8 2 521651
158 | 2 20 3 511294
20 15 4 511296 16 10 20 1,5 25 1,5 521292
25 15 5 511298 15 M5 12 20 3 2,5 2 521294
5 = 06 511206 20 15 4 25 4 521296
} 25 15 5 2 5 521298
g5 | M6 | 10 40 1,5 511200/11
85 40 0,6 5 i 521178
20 85 40 15 511200 15 35 3 5 25 521249
15 35 4 511215 20 20 | M6 | 16,5 30 45 5 35 521297
20 M6 16,5 30 5 511220 25 30 55 45 45 521299
25 30 55 511225 30 25 7 45 45 521319
30 25 7 511230 . .
10 80 15 8 15 521655
10 80 2 511158 ® | e |l 60 25 8 25 521656
;(5) ms | 18 gg 355 gmgg 20 50 8 4 521652
30 50 7,5 8 6 521653
30 50 8 511160
255 | 10 80 15 8 15 521340
5 82 0,6 511265/50 15 60 25 8 25 521341
10 M8 20 80 2 511265 22 M3 20 50 8 4 521251
255 | 15 60 3,5 511270 25 50 55 8 45 521342
15 | M8 | 12 60 3,5 311270/13 30 50 75 8 6 521343
40 50 10 6,5 6 521344
19 55 45 511251
29 50 55 511275 15 90 8] 1" 2,5 521308
25 | M8 | 20 50 6 511280 30 22 | s | 25 80 5 " 4 521310
30 50 8 511285 30 70 8 11 6 521312
40 50 10 511290 40 60 9 11 75 521314
15 90 35 511308 30 M8 20 150 6 20 515 521181
20 29 M3 55 80 6 511310 40 120 10 20 7.5 521657
30 70 8 511312 20 160 4 20 3 521450
40 60 9 511314 40 28 150 6 20 55 521401
30 120 7 511157 35 M10 25 120 8 20 6,5 521452
20 | M8 | 20 120 10 511161 40 120 10 20 75 521454
45 120 11 20 9 521456
20 160 5 511450
40 25 150 & 511401 25 300 6 25 4,5 521580
35 M10 25 120 8 511452 35 M10 25 250 8 25 7 521581
20 120 10 511454 50 45 190 1 25 9 521582
45 120 1 511456 45 | m10| 15 190 11 25 9 521582/15
25 300 6 511525 25 400 5 30 45 521601
50 35 | M10 | 25 250 9 511535 60 3 | M10| 25 300 8 30 7 521603
45 190 11 511545 45 250 11 30 9 521641
22 350 3 513601 35 450 8 35 6,5 521705
60 25 'm0 | 25 400 6 511625 70 50 | M10| 25 350 11 35 11 521710
36 300 9 511635 70 300 14 35 15 521711
45 250 11 511645
40 | m12| 28 600 9 40 7 521658
35 450 9 511735
70 50 | mM10| 25 350 12 511750 30 45 950 7 40 5 521803
70 300 14 511770 80 30 55 950 7 40 5! 521840
40 | m14| 35 600 9 40 7 521841
25 45 | 1100 6 513801 70 35 500 17 40 15 521842
30 35 950 8 511830 80 35 450 19 40 17 521843
80 40 |wm1a| 35 600 10 511840
70 35 500 17 511870 40 1100 8 60 7 521908
80 35 450 19 511880 100 55) M16 47 900 12 60 10 521909
80 750 19 60 17 521910

* The shear characteristics are measured under Axial Load.

PAULSTRA - 61 rue Marius Aufan - 92309 Levallois-Perret Cedex - France - T. +33 1408953 31 - F. +33 147 2528 96 - www.paulstra-industry.com
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Combination fixing

QA

Threaded hole fixing

N
L

@ 16 mounts with threaded holes are fitted with RAPID nuts.

Maximum torque 1.8 m.N.

One threaded hole

@A

@

* Shear characteristics are measured under axial load.

Compression
DA B H
(mm) | (mm) e (mm) Maxi. load Deflection ="
(daN) (mm)
10 20 2 511152
® ] 15 [ M4] 25 20 3 511153
20 15 M6 4 85) 4 511154
15 60 35 511164
255 20 M6 4 55 615) 511162
30 50 8 511163
30 22 M8 6 80 6 511156
50 20 M10 10 343 3,4 511168

PAULSTRA - 61 rue Marius Aufan - 92309 Levallois-Perret Cedex - France - T. +33 1408953 31 - F. +33 147 2528 96 - www.paulstra-industry.com
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m
Compression Shear* Compression Shear*
oA | B G H . oA | B H
(mm) | (mm) e (mm) | (mm) Maxi. | pefiection | M2 | Defiection R (mm) | (mm) ¢ (mm) | M@ | pefiection | MaX. | peflection Ref
load (i) load (mm) load (mm) load (mm)
(daN) (daN) (daN) (daN)
10 15 M5 520053 10 20 15 25 15 520550
15 | M4 10 2 Ay 3 e 2M5 520054 15 | M4 25 | 20 3 25 2 520551
16 | 10 20 15 2,5 15 520010 16 | 10 20 15 25 15 520500
15 [ us| 12| 3 20 3 25 2 520011 15 [ s | 3 20 3 25 2 520501
20 15 4 2.5 4 520012 20 15 4 25 4 520502
25 15 5 2 5 520013 25 15 5 2 5 520503
15 35 25 5 25 520015 15 35 2,5 5 25 520505
20 30 45 5 5 520016 20 30 45 5 35 520506
20 | 55 | M6 | 165 ] 4 30 55 45 45 520017 20 | 5 | Mo 4 30 55 45 45 520507
30 25 7 45 45 520018 30 25 7 45 45 520508
15 60 2,5 8 85 520052 20 [ve | 4 50 3 8 2 520554
20 [ ms| 18 | 4 50 35 8 4 520055 30 50 75 8 6 520555
30 50 75 8 6 520057 s [ 22 = 5 5 Z o
255 | 22 50 35 8 4 520021 25 | el 6 50 45 8 45 520512
25 | el 20 | 50 5 8 45 520022 30 50 75 8 6 520513
30 50 75 8 6 520023 40 50 10 6 6 520514
49 20 10 g g 2002 22 80 4 1 4 520516
15 90 3 1 25 520025 30 | 30 [ms]| 6 70 75 1 6 520517
22 80 45 11 4 520026 40 60 9 1 7.5 520518
e B e B 0 7g i 3 200274 30 150 45 20 55 520552
40 60 9 11 75 520028 el I B S b e oees
30 150 45 20 55 520056
Me | 20 | s ; , w0 | 28 150 45 20 55 520520
40 120 10 20 75 520058 % [uol s b 5 2 i R
20 160 4 20 3 520029 40 120 10 20 75 520522
40 28 150 5 20 55 520030 45 120 11 20 9 520523
35 [mio| 25 8 120 7,5 20 65 520031 = 5 - T - 055
40 120 10 20 75 520032 50 | 32 (Mo s 2 o 2 : 2ooez
45 120 1 20 9 520033
36 300 7 30 7 520528
. 45 |Mi0| 15 8 190 1 25 9 520036/15 60 | % |mof s [ 3% J > : ooers
35 250 8 25 7 520035
M10 | 25 8 35 450 7 35 6.5 520530
8 120 i 23 g 220036 70 | 50 |mio| o | 350 9 35 11 52053