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PM Flexible Couplings PCPL

PM Features And Benefits

Svendborg Brakes have been leaders in the design
and manufacture of flexible couplings for over 20 years.
with the following capabilities:

Approved to 1SO 9001:2000

Total quality system

Latest CAD technology

Torsional vibration analysis
Transient and finite element analysis

Applications

« Matal manufactura

« Mining and mineral processing

+ Pumps

« Fans

« Compressors

« Cranes and hoists

« Pulp and paper industry

« General heavy duty industrial applications

Benefits
® Severe shock load protection @ Giving protection and avoiding failure of the driveline
. - . . ____under high transient torques. _ . R

® Intrinsically fail safe ® Ensuring continuous oparation of the driveline in the
unlikely event of rubber failure or damage.

# Maintenance free @ With no lubrication or adjustment required resulting in
low running costs.

® Vibration control ® Achieving low vibratory loads in the driveling
components by selection of optimum stiffness
characteristics. _

@ Zero backlash @ Eliminating torque amplificatins through pre
compression of the rubber elements.

@ Misalignment capability @ Allows axial and radial misalignment between the
driving and driven machines.

® Low cost @ The PM Coupling gives the lowest lifetime cost.

Construction details
s PM Couplings up to PM 40 are made out of special

grade of 5.G. Iron. Couplings from PM 60 to PM 600
are made of steel casting

» Separate rubber elements with a choice of grade and
hardness, styrena butadiene with 60 shore hardness
(Sm&0) being the standard.

« Rubber elements loaded in compression.

« Rubber elements are totally enclosed.
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PM Shaft To Shaft PM 0.4 To PM 60 PM Shaft To Shaft PM 90 To PM 600
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Dimensions, Weight, Inertia and Alignment Dimensions, Weight, Inertia and Alignment
COUPLING SIZE 04 07 13 3 6 8 12 18 271 40 60 COUPLING SIZE 90 130 180 270 400 600
A 161.9 | 187.3 | 2159 | 260.3 | 260 & 302 338 | 382 | 440 | 490 568 A 638 728 798 925 1065 1195
B 103 | 110 130 | 143 | 175 | 193 | 2215 254 | 2005 | 329 | 3775 B 4325 487 544 623 7105 812
c 1 2 2 3 3 3 a5 4 4.5 5 5.5 c 6.5 7 8 g 10.5 12
D 51 54 64 70 86 95 109 | 126 | 143 162 186 D 213 240 268 307 350 400
D1 51 54 64 70 BE a5 109 | 125 | 143 162 186 D1 213 240 268 307 350 400
E 76 a2 108 | 122 | 135 | 148 168 | 195 | 220 252 288 E 330 73 415 475 542 620
F 146 | 1714 | 1968 | 235 | 240 | 278 312 | 380 | 407 | 458 528 F 598 680 750 865 992 1122
G 133 | 157 181 221 | 222 | 245 | 280 | 320 | 3657 | 418 479 G 548 620 - - - -
DIMENSIONS J 8.5 1 12 14.5 1 13.5 14 16 18.5 21 24 DIMENSIONS J 28.5 a 335 36 43 52
{mm) Q 5 5 & & B 8 8 8 8 8 8 {mm} Q 8 B 12 12 12 24
R Ma Ma Ma Ma M8 | M10 | M12 | M16 | M16 | M1E M20 R M20 M24 M24 M30 M36 M36
= 8 8 a8 8 12 12 12 12 12 16 12 = 16 16 20 20 20 24
T Ma Ma M& Ma ME | M12 | M12 | M16 @ M16 | M1EB M20 T M20 M24 M24 M30 M36 M36
w 36 28 46 60 a1 89 | 102 | 118 | 134 | 1827 | 175 w 200 226 252 288.5 328 376
MAX, XE&Y (4) 41 51 64 73 a5 95 109 | 1256 @ 143 162 186 MAX, XEY (4) 213 240 268 307 350 400
MIN. X (5) 27 27 a5 ar 50 68 80 a0 105 120 MIN. X (5) 140 160 167 182 232 285
MIN. Y 27 27 ar 40 50 55 65 70 85 105 10 MIN. ¥ 140 160 170 185 235 285
RUBBER Per Cavity 1 1 1 1 1 1 1 1 1 1 1 RUBBER Per Cavity 2 2 2 2 2 2
ELEMENTS Per Coupling 10 10 12 12 16 16 16 16 16 16 16 ELEMENTS Per Coupling 32 az 3z 32 3z 32
MAXIMUM SPEED (rpm) (1) 7200 | 6300 | 5400 4500 | 44B0 3860 | 3450 2975 | 2650 2380 2050 MAXIMUM SPEED (rpm) (1) 1830 1600 1460 1260 1090 a75
w1 1.9 28 4.5 6.9 89 1162 | 17.74 | 270 | 40.18 | 595 8945 w1 132.0 191.11 262.3 389.0 5624 8133
WEIGHT(3) 2.0 29 4.6 6.0 | 655 1092 | 15.86 | 24.50 | 3534 5047 | 77.80 WEIGHT(3) 111.96 165.24 266.78 414.0 6334 0909.1
{ka) w3 2.8 4.3 6.6 10.0 | 10.84  15.14 | 21.24 | 33.03 | 47.80 | 69.32 | 104.63 {ka) w3 151.78 222,38 207 .4 437.3 651.2 946.7
TOTAL 6.7 | 100 | 157 | 229 263 | 377 | 548 | B46 | 1233 1793 2M.H9 TOTAL 385.7 578.7 826.5 12403 1847 2669.1
INERTIA(3) J1 0.002 | 0,004 | 0.008 | 0.018 | 0.026 0.050  0.101  0.203  0.382 | 0.756 1491 INERTIA(3) 4 2,872 5.330 9.14 17.88 34.03 65.54
J2 0.006 | 0.014 | 0.019 | 0.049 | 0.072 | 0.149  0.273 | 0.560 | 1.041  1.898  3.867 J2 7.188 13.680 28.80 59.30 118.5 220.2
J3 0.005 | 0.013 | 0.025 | 0.05  0.058 | 0.116  0.194 | 0406 0748 1345 2719 J3 4.955 9.565 15.35 29.89 60.66 115.7
ALLOWABLE MISALIGNMENT(2) ALLOWABLE MISALIGNMENT(2)
RADIAL (mm) 08 0.8 0.8 1.2 1.5 16 1.6 1.6 1.9 21 24 RADIAL (mm) 28 33 a5 39 4.6 5.2
AXIAL(mm) 0.8 1.2 1.2 1.2 | 1.25 | 15 175 | 20 | 225 | 25 2.75 AXIAL(mm) 3.25 3.5 4.0 4.5 525 B.0
CONICAL (degrea) 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 CONICAL (degrea) 0.5 0.5 0.5 0.5 0.5 0.5
(1) Foroperation above 80% of the declared maximum coupling speed, it is recommended that the coupling is dynamically balanced. (1) Foroperation above 80% of the declared maximum coupling speed, it is recommended that the coupling is dynamically balanced.
(2) Installations should be initially aligned as accurately as possible, In order to allow for deterioration in alignment over time, it is (2) Installations should be initially aligned as accurately as possible, In order to allow for deterioration in alignment over time, it is
recommended that initial alignment should not exceed 25% of the above noled data. The forces on the driving and driven recommended that initial alignment should not exceed 25% of the above noled data. The forces on the driving and driven
machinery should be calculated to ensure that these do not exceed the manufacturers allowables. machinery should be calculated to ensure that these do not exceed the manufacturers allowables.
(3) Weights and inertias are calculated with mean bore for couplings. (3) Weights and inertias are calculated with mean bore for couplings.
{4) Oversize shafts can be accommodated in large boss driving flanges, manufactured to cuslomer's requirements. {(4) Owversize shafts can be accommodated in large boss driving flanges, manufactured to cuslomer's requirements.

(5) PMO0.4 - PM3 driving flanges are available with sclid bores on request.
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PM Mill Motor Couplings PM Mill Motor Couplings
Mill mot pling Brakednom Type PM - mm Dimensions Table (AISE Motor)
- 4 | Series 6 Mill Motors
. _:'I" -_.__,_-s COUPLING SIZE 0.4 0.7 13 3 6 12 18 27 40
7 TTZVAT, MOTOR FRAME SIZE 602 | 603 604 | 606 | 608 | 610 | 612 614 616 618 620 624
- B hp 7 | 10 15 25 35 50 | 75 100 150 | 200 275 375 500
-—E— rpm 800 | 725 650 @575 | 525 500 | 475 460 @ 450 | 410 390 360 340
A 161.9 | 187.3 187.3| 2159 260.3| 260 | 338 338 | 392 440 440 440 490
B 153 | 172 172 | 186 | 219 | 237 | 2815 2815 318 | 3365 3365 3925 466
c 1 2 2 2| 38| 3| 35 35| 4 | 45 45 45| 5
D1 51 | 54 54 | 64 | 70 | 86 | 109 109 | 125 | 143 143 143 @ 162
F 146 | 1714 1714 1968 235 @ 240 | 312 312 360 | 407 407 407 458
A e -— ] G 133 | 157 157 | 181 | 221 | 222 | 280 280 320 | 367 367 367 418
H 135 | 153 153 | 187 | 189 | 185 185 185 21 | 21 21 21 | 21
. J 95 | 11 11 | 12 | 145| 11 | 14 14 | 16 | 185 185 185 21
| ! ' K 02 | 121 121 | 133 | 171 | 178 | 190 216 | 241 | 254 305 305 305
- P | DIMENSIONS K1 83 | 95 95 | 146 | 146 | 171 | 222 222 286 | 286 286 286 286
1 . (mm) L 4445 5080 50.80  63.50  76.20 B2.55 82.07 107.95 117.47/127.00 148.22 158.75 177.80
|1 B 1 L1 76.2 | 88.9 889 | 1016 123.8| 127 | 1587 1587 181 | 203.2 2286 228.6 2286
= — M 70 | 83 83 | 85 | 111 | 111 | 124 124 | 137 | 149 168 178 @232
N 3 | 33 35 | 35 | 37 45 45 | 52 | 40 51 67 | 67
be used in conjunction it the of PM couplings and may be e d P 101 | 116 116 130 | 146 148 | 169 169 189 | 189 219 245 299
Brakedrums may be u conjunction whole range couplings and may be bolted on either the driving v 203 | 254 254 330 330 406 483 483 584 584 584 584 584
flange or flexible half side of the coupling, the recess - @A - locating on the outside diameter of the coupling. W %% o @l s Tie el Ml s 5 1wl
MNY | 22 | 27 27 | 38 | 49 | 50 | 72 72 | 80 | 92 92 92 | 105
mmmmlad brake drums for each size of coupling are shown in the table, but @V is adjustable to suit "Mon-standard” MAXY | 41 51 51 64 73 85 109 109 | 125 143 143 143 | 162
cations. z 3 3 3 BEEE 3 3 5 | 5 5 5 5
Type PM-SDW Dimensions Table (Ingot Motor)
COUPLING SIZE 0.7 13 3 6 12 T Series 8 Mill Motors
MOTOR FRAME SIZE 180M  180L 225 | 250L  280M 355L  400L 400LX  450L COUPLING SIZE 0.4 0.7 13 3 6 12 18 27
hp 127 16 26 43 63 123 170 | 228 300 MOTOR FRAME SIZE 802 802 803 804 808 808 810 812 814 816 B18
rpm 956 958 @ 730 732 | T34 735 500 500 | 501 502 hp 7.5 10 15 20 a0 50 70 100 150 200 250
A 1873  187.3 2159 2603 260 260 | 338 338 | 392 392 pm 800 800 | 725 650 | 575 525 | S00 | 475 460 @ 450 | 410
B 168 168 178 215 | 231 231 |284.5 3245 341 341 A 161.9 1619 | 187.3 2159 2603 2603 260 ] 338 392 440
c 2 2 2 3 3 3 | 35 a5 4 4 B 153 153 172 182 203 219 237 | 2815 2815 318 336.5
D1 54 54 B4 70 86 86 | 109 109 | 125 125 c 1 1 2 2 3 3 3 35 35 4 45
F 1714 1714 1968 235 240 240 | 312 312 | 360 360 L] 51 51 54 64 70 70 | 88 | 109 108 | 125 | 143
H 153 203 | 187 | 189 | 235 235 235 255, 26 26 G 133 133 | 1657 | 181 | 221 221 | 222 | 280 280 | 320 | 367
r T 1T 1z T 1a8 1 11 1114 %1 18 r H 135 153 153 | 187 | 189 185 185 | 185 185 21 21
K 100 T I T T s sl 208 T J 9.5 95 @11 12 | 145 145 11 14 14 16 | 185
DIMENSIONS K1 %0 110 | 110 | 140 | 180 180 | 180 225 225 225 K 102 102 | 121 | 121 ) 138 17 | 178 | 190 216 | 241 | 254
(mm) 3 o o o T % i 2 DIMENSIONS K1 83 95 | o5 146 | 146 171 | 171 | 222 266 | 286
T = 80 BT T BT g T = (mm) L 44.45 4445 508 | 50.80 6350 76.20 8255 | 8207 107.95 117.47| 127.00
L1 76.2 762 889 @ 889 | 1016 1238 127 | 1587 1587 181 | 203.2
1 1
: ; g ; ';: ;: 1;? 1;2 'f: :f: ;: M 70 70 | 83 83 | 95 111 | 111 | 124 124 | 137 | 149
P 112 12 | M2 | 142 | 142 142 | 172 212 212 212 - Ll LT NN N
= o T T T o B ~— P 101 101 | 116 | 116 | 130 146 A 148 | 169 169 | 189 | 189
- - i v e = g . . v 203 254 | 254 | 330 330 406 406 @ 483 483 584 | 584
e = - o R =S = w 36 36 | 39 46 | 80 60 | 81 | 102 102 | 118 | 134
MAX.Y 51 51 | 64 | 73 | 85 85 | 109 109 125 125 MNV] 22 2 1.3 ] o . $ )5 B ri0) e
- 3 3 : . 5 + 1 3 s s 5 MAXY 41 41 | 5 64 73 73 | 8 | 109 108 | 125 | 143
z 3 3 3 3 3 3 3 3 3 5 5

The: motor ratings are taken for periodic Duty Classes 54 and S5, 150 starts per hour with a cyclic duration faclor at 40%
For motors operating outside these ratings, consult Poona Couplings.
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PM Technical Data PM Technical Data - Standard Blocks

1.1 Prediction of the System 1:2:2 Compare e synests valie orthe calculeted nedt oad PM 90 - PM 600
) . ; in the coupling (Pk) al the speed of interest COUPLING SIZE 90 130 180 270 400 600
Torsional Vibration ‘Allowable Heal Dissipation” (Pkw). KW/ rom 043 1582 16,08 28.29 4191 0268
Characteristics. ,T:f couplingto 'm':mm“ fise MAXIMUM TORQUE Tkmax (kNm) 90.0 1200 1800 2700 4000 600.0
= Temp..,= {FEL}- VIBRATORY TORQUE Tkw (kNm) (2))  11.25 16.25 225 1375 50.00 75.00

Anadaquate prediction of the system torsional vibration The coupling temperature = {} ALLOWAABLE DISSIPATED HEAT 1209 1369 1526 1735 1985 2168

characteristics can be macde by the following method. #}="Temp., + Ambient Temp. AT AMB. TEMP. 30°C Pkw(W)

1.1.1 Use the torsional stifiness as shown in the technical 493 (Cajcylate the temperature comrection factor Stfrom 1.3 (if MAXIMUM SPEED (rpm) 1830 1600 1460 1260 1090 975
data, which is based upon data measured at a 30°C the coupling temperature>100°C, then use Si.). DYNAMIC TORSIONAL (3)
ambient temperature (Cy,,,). Calculate the dynamic Magnifier as per 1.4. Repeal the STIFFNESS C,,,, (MNm/rad)

1.12 Repeat the calculation made as 1.1.1 but using the calculation with the new value of coupling stifiness and @ 0.25 Trw SM60, 1002 1577 2184 3.276 4,853 7.280
maximum lemperature corection factor St,, and dynamic magnifier. sM70| 1554 2.245 3.108 4,662 6.838 10.360
dynamic magnifier correction factor, M100, for the 1.2.4 Calculate the coupling temperature as per 1.2. Repeat SM80| 2016 2912 4032 6.048 8.960 13.440
corected rubber. Use tables below to adjust valuer for calculation until the temperature agrees with the @ 0.50 Tru SM60| 1554 2.245 3.108 4.661 6.838 10.360
both lorsional stiffness and dynamic magnifier. correction factors for torsional stifness and dynamic SM 7O 2,078 2,003 4.158 B.237 9.240 13.860
18, Cr4= Cropm Srice magnifier used in the calculation. sMse0| 2709 3813 5.418 8.127 12.040 18.060

1.3 Tﬂmpﬂmt“m Correction Factor @ 0.75 Tkm SM 60 2310 3.337 4.620 B.720 10.269 15.400
T sM70| 2982 4.307 5.964 8.946 13.251 19.880
Rubber emp ., s,

Grsts ' sM80| 3969 5733 7.938 11.907 17.64 26.480
~ % 10 M SM60 # SM70 A SM80 @1.0Try SM60|  3.360 4.853 6.720 10.080 14.931 22.400
E % E Hﬁ : SM70| 4158 6.006 8.316 12.474 18.480 27.720
= 'E 0 sM80| 5733 8.281 11.466 17.199 25.480 38.220

SM 80 100 Sy = 0.37 8
SM 60 Is considered “standard” 0.8 RADIAL STIFFNESS (N/mm) SM60| 14500 16400 18270 20920 23820 27300
0.7 e @ NO LOAD SM70| 20918 23646 26350 30170 34340 39370
0.6 \'I"\_ SMB80| 28200 32100 35750 40945 46600 53400
RADIAL STIFFNESS (N/mm) SM60| 32820 aro 41350 47350 53890 61780

Rubber Dynamic Dynamic e
Jrogsiesy Magnifier Magnifier 05 b @ 50% Tkmax SM70| 34360 38850 43290 49560 56420 64680
at 30°C at 100°C 04 SM80| 41100 48450 51760 59260 67460 77330
{M,,) (M) 0.3 AXIAL STIFFNESS (Wmm) = SM 60 2638 2980 3324 3800 4332 4966
SM 60 8 13.4 T 30 40 50 60 70 80 90 100 @ NO LOAD SM70| 6840 7740 8620 9870 11230 12880
SM 70 8 136 RUBBER TEMPERATURE °C sM8o| 10260 11600 12924 14800 16844 19310
SM 80 . 4 108 AXIAL STIFFNESS (N/mm) = Sm60 | 5720 6460 7200 8240 9380 10760
SM 60 is considered “standard™ @ 50% Tkmax SM 70 6840 7740 8620 9870 11230 12880
1.4 Dynamic Magnifier Correction SM80| 10260 11600 12620 14800 16840 19310

1.3 Review calculations 1.1.1 and 1.1.2 and if the speed F MAX_AXIALFORCE (N)) | SM60| 3728 4218 4709 5306 6131 7034
range is clear of arilicals which do not exceed the actor @ 50% Tkmax(1) sM70| 4101 4640 5160 5915 6730 7720
allowable heat dissipation value as published in the  The Dynamic Magnifier of the rubber is subject to temperature SM 80 5572 6288 7014 8025 9143 10477

catalogue, then the coupling is considered suitable for  variation inthe same wayas the torsional stifiness.
the application with respect to the torsional vibration

characteristics. If there is a critical in the speed range 1)  The Couplings will ‘slip’ axially when the maximum axial forve is reached.

then actual temperature of the speed range then actual 2) m1ummw.ammemmwmmmmghuarmmmdnhzTu@

temperature of the coupling will need to be calculated. M =M, V= VxS,
S 3) These values should be corrected for rubber temperature as shown in the design information section.
1.2 Prediction of the Actual Coupling
Rubber Dynamic Relative -

Temperature and Torsional Srad MagnHfier Derspiia TKN = TKMAX

Stiffness (M. v 30 s
1.2.1 Use the torsional stiffness as published in the catalogue, SM 60 8 0.78

this is based upon data measured at 30°C and the SM 70 6 1.05

dynamic magnifierat 30°C (M,,) SM 80 4 1.57

SM B0 is considered “standard™

The Correct Solution
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PM Technical Data - Standard Blocks PM Technical Data - Special Round Blocks
PM 90 - PM 600 PM 12 - PM 600
COUPLING SIZE 90 130 180 270 400 600 COUPLING SIZE 12 18 rij 40 60 90 130 180 270 400 600
KW/ rpm 9.43 13.62 18.86 28.29 41.91 62.86 KW/ rpm 125 | 189 283 419 | 628 | 943 | 1362  18.86 | 28.20 | 41.91 | 62.86
MAXIMUM TORQUE Tkmax (kNm) 80.0 130.0 180.0 270.0 400.0 600.0 NORMAL TORQUE Thkw (kNm) 32 | 48 | 7.2 | 1067 | 1599 | 2400 3467 | 480 | 720  106.67| 159.89
VIBRATORY TORQUE Thw (kNm) (2))  11.25 16.25 225 33.75 50.00 75.00 MAXIMUM TORQUE Tkmax (kNm) (2)| 120 | 180 | 27.0 | 400 | 60,0 | 90.0 | 130.0 | 180.0 | 270.0 | 400.0 | 600.0
ALLOWAABLE DISSIPATED HEAT 1209 1369 1526 1735 1985 2168 VIBRATORY TORQUE Thw (kNm) (2) | 10 | 15 | 225 | 3334 | 50 | 7.5 |10.833 150 | 225 | 29.0 | 4275
AT AMB. TEMP. 30°C Pkw(W) ALLOWAABLE DISSIPATED HEAT | 120 | 150 @ 180 | 220 | 280 | 300 | 340 @ 375 | 440 @490 585
MAXIMUM SPEED (rpm) 1830 1600 1480 1260 1090 975 AT AMB. TEMP. 30°C Pkw(W)
DYNAMIC TORSIONAL (3) MAXIMUM SPEED (rpm) 3450 | 2075 | 2650 | 2380 | 2050 | 1830 | 160D @ 1460 1260 | 1090 @ 975
STIFFNESS Cr,,, (MNm/rad) DYNAMIC TORSIONAL (3)
@ 0.25 Tk SM B0 1,092 1.577 2,184 2.276 4,853 7.280 STIFFMESS C,,, (MNm/rad)
SMT0 1.554 2.245 3.108 4,662 6.838 10.360 @ 0.25 Tkn SM60 |0.053 008 | 012 | 018 | 027 | 0.613 | 0.885 | 1.226 | 1.839 | 2.724 4.087
SM 80 2,018 2912 4.032 6.048 8.960 13.440 SM70 0072 0109 0.163 | 0.241 | 0362 | 0.895 | 1.293 | 1.79 | 2685 3978 5967
@ 0.50 Trkn SM B0 1.554 2.245 3.108 4.661 6.838 10.360 SM80 | 01 | 0.149 0224 | 0322 0498 | 0.747 | 1.079 | 1493 | 224 3319 498
SMT0 2,079 3.003 4.158 6.237 9.240 13.860 @ 0.50 Tkn SME0 | 0.088 | 0.132 | 0.198 | 0.293 | 044 | 0.791 | 1.143 | 1,582 | 2372 | 3516 | 5273
SMeo0 2.709 3813 5.418 B.azr 12.040 18.060 SM70 |0.104 |0.155 0.233 0345 | 052 | 1.05 | 1517 | 21 | 315 | 4667 | 7
@ 0.75 Tkn SM B0 2310 3337 4.620 B.720 10.269 15.400 SMB80 (0159 | 0.239 0358 | 053 | 0.796  1.193 | 1.724 2387 | 358 5304 | 7.956
EMTO0 2.082 4.307 5.964 B.048 13251 19.880 @ 0.75 Trn SM60 | 0.188 | 0.251 0377 | 0559 | 0.84 | 1.154 | 1867 | 2308 | 3462 5120 | 7.693
SM 80 3.968 5.733 7.938 11.907 17.64 26.480 SM70 |0.162 | 0.243 | 0.364 | 0539 | 0.809  1.317 | 1.802 | 2634 | 3951 | 5853 B.78
@ 1.0 Ten SM 80 3.380 4.853 6.720 10.080 14.831 22.400 SMB0 | 0.214  0.321 0481 | 0.713 | 1.069 | 1603 | 2316 | 3207 | 4.81 | 7.126  10.689
SMT70 4.158 6.006 8.316 12474 18.480 27.720 @ 1.0 Tkn SMB0 | 0.285 | 0.427 0841 | 0.948 | 1424 | 1.91 | 2759 | 3.82 | 573 | 8489 12733
SM 80 5.733 B.281 11.466 17.199 25.480 38.220 SM70 | 0.256 0385 0577 |0.855  1.282 | 1.85 | 2872 | 37 | 555 8222 12333
RADIAL STIFFMESS (N/mm) SM 60 14500 16400 18270 20920 23820 27300 SM 80 |0.328 | 0.491  0.737  1.092 | 1638 | 2457 | 3.549 4913 7.37 | 10.919| 16.378
@ NO LOAD SMT0 20916 23646 26350 30170 34340 39370 RADIAL STIFFNESS (W/mm)| SM60 | 2619 | 3000 3433 3914 4497 | 5132 | 5798 | 6464 7398 | 8438 9657
SM80| 28200 32100 35750 40945 46600 53400 @ NO LOAD SM70 | 3742 | 4286 | 4005 | 5502 | 6425 | 7333 | 8284 | 9236 | 10570 12050 13798
RADIAL STIFFNESS (N/mm) SM 60 32820 37110 41350 47350 53890 61780 SM80 | 6138 | 7030 | 8044 | 9170 | 10538 | 12025 | 13586 | 15147 | 17335 | 19770
@ 50% Tkmax SMT70 34360 38850 43290 49560 56420 64680 RADIAL STIFFNESS (N/mm)| SM60 | 9510 | 10900 | 12470 | 14215 | 16300 | 18640 | 21000 | 23480 | 26870 | 30650 | 35070
SM 80 41100 48450 51760 59260 67460 77330 @ Tkn SM70 | 9056 | 10374 11870 | 13530 | 15550 | 17745 | 20048 | 22350 | 25580 29176 33390
AXIAL STIFFMESS (N/mm) | SM 80 2638 2080 2324 3800 4332 4066 SM 80 | 9132 | 10460 11968 | 13644 | 15678 | 17892 | 20214 | 22535 | 25790 | 29410 | 33666
{@ NO LOAD SMT70 6840 7740 8620 9870 11230 12880 AXIAL STIFFNESS (Wmm) | SM 60 | 1122 | 1285 1470 | 1675 | 1925 | 2188 | 2482 @ 2768 | 3168 | 3613 4135
SM 80 10260 11600 12924 14800 16844 19310 @ NO LOAD SM70 | 1485 | 1710 | 1960 | 2234 | 2568 | 2830 | 3310 | 3680 | 4220 | 4818 | 5514
AXIAL STIFFNESS (N/mm) = Smé0 5720 8460 7200 8240 9380 10780 SM80 | 2545 | 2915 | 3335 | 3800 | 4368 | 4086 | 5832 | 6278 | 7187 | 8197 | 9380
@ 50% Tkmax SMT70 6840 7740 8620 9870 11230 12880 AXIAL STIFFMESS (Wimm) | SM B0 | 2018 | 3340 3825 | 4360 | 5010 | 5718 | 6460 | 7200 | 8242 | 9400 10750
SM 80 10280 11600 12920 14800 16840 19310 @ Tkn SM70 | 3067 | 3510 | 4020 | 4580 | 5266 | 6000 | 6790 | 7570 | 8660 9880 | 11300
MAX. AXIAL FORCE (N)) | SM 60 3728 4218 4709 5396 6131 7034 SMB80 | 3218 | 3686 | 4218 | 4808 | 5526 | 6306 | 7124 | 7942 | 9090 | 10368 | 11865
@ 50% Tkmax(1) SMT0 4101 4840 5160 5915 6730 7720 MAX. AXIAL FORCE (N) @ TkN (1) | 2043 | 3335 | 3728 | 4415 | 5003 | 5690 | 6475 | 7161 | 8240 | 9418 | 10791
SM 80 5572 6208 7014 8025 9143 10477
1)  The Couplings will ‘slip’ axially when the maximum axial forve is reached. 1)  The ouplings will ‘slip’ axially when the maximum axial forve is reached.
2) m1ummw.ammemmwmmmmhuarmmmdnh-m@ 2) At 10Hz only, allowable vibratory torque at higher or bwarfraquamlasfa=Tm.f1__oh¢
3) These values should be corrected for rubber temperature as shown in the design information section. 3) These values should be corrected for rubber temperature as shown in the design information section.

TKN = TKMAX
3
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PM Design Variations PM Design Variations
The PM Coupling can be adapted to meet customer needs as can be seen from some of the design variations shown below. For The PM coupling range can be adapted to meet For a more comprehensive list
a more coprehensive list contact Renold Hi-Tec. customer needs. Below are some of the arrangements Svendborg Brakes
that have been produced.
Torque Limiting Coupling Vertical Spacer Coupling
°_
J L 1]
S\ \\ l @D

1 - -

Combination with a torgue limiting device to prevent
damage to driving and driven machine under shock load.

Cardan shaft coupling used to increase the
distance between shaft ends and give a higher
misalignment capability.

Brake Disk Coupling

3

[T

¢

Combination with a torque limiting device to
prevent damage to driving and driven machine
under shock loads.

Combination with a brake disc, for use on cranes, fans and
conveyor drives. (Brake drum couplings also available.)

Cardan Shaft Coupling

B

s

=

Cardan Shaft Coupling. Used to increase the distance Spacer Couplings. Used increase the distance between f.‘::':::'"{ﬂ with a brake disc for use on cranes,
betwsan shaft ends and give a higher misalignment shaft ends and allow access to driven and driving machine. conveyor drives.
capability.

12 The Correct Solution The Correct Solution 13




PM Flexible Couplings

L

PCPL

Selection Procedure

From the continuous Power (P) and operating Speed (n)
calculate the Application Torque T,y from the formula:

Trorw = 9549 X (Pin) Nm

Select Prime Mover Service Factor (Fp) from the table

gﬂac-‘t.llgﬂvm Equipment Service Factor (Fm) from
age 15.

The minimum Service Factor has been set at 1.5.
Calculate T, from the formula :

Twax = Trorm | Fp+ Fm)

Select Coupling such that T, < Te.

Check n < Coupling Maximum Speed (from coupling
technical data.)

Check Coupling Bore Capacity such that dmin<d< dmax.
Consult the factory for alternatives, if catalogue limits are
exceeded.

N. B. If you are within 80% of maximum speed, dynamic
balancing is required.

Prime mover service factors

Prime Mover Factors FP
Diessl Engine 1 Cylinder *
2 Cylinder *
3Cylinder 25
4 Cylinder 2.0
5 Cylinder 1.8
6 Cylinder 1.7
More than & Cylinder 1.5
Vee Engine 1.5
Petrol Engine 1.5
Turbine 0
Electric Motor 0
Induction Motor 0
Synchronours Motor 1.5
Variable Speed*
Synchronous Converter (LCI) -6 pulse 1.0
=12 pluse 0.5
PWM/Quasi Square 0.5
Cyclo Converter 0.5
Cascade Recovery (Kramer, Scherbius) 1.5

*The application of these drive types is highly specialised and

it is recommended that Svendborg Brakes is consulted for
further advice.

Application Torgue (Nm)
Peak Application Torque (Nm)
= Nominal Coupling Rating according to DIN 740
(kNm)
{with service factor = 3 according to Renold Hi-
Tec Coupling standard)
T = Maximum Coupling Rating According to
DIN 740 (kNm)
Continuous Power to be transmitted by
coupling (kW)
Speed of coupling application (rpm)
Primea Mover Service Factor
Driven Equipment Service Factor
Coupling maximum bore (mm)
Coupling minimum bore (mm)

o

Tonx

3
nomon omn

dmin

to ensure that the application of the coupling
does not endanger the other constituent

"IN -1 [e) components In the system. Service factors
given are an initial selection guide.

g It is the responsibility of the system designer

Selection Example

Product Range

« Selection of Induction Motor 800 KW at 1498 rpm
driving a Rotary Pump.

P = BOO0 kW n = 1498 rpm
dm = 95 mm dm = B5mm
temp =  30°C Fp = 0
Fmi = 2
Tww =  (P/n)x9549 Nm

= {800/1498)x 9549 Nm

= 5.1 kNm
Tuss = Ticeu (Fp+ Fm)

= 5.1 (0+2) kNm

= 10.2 kNm

+ The application requires a steel coupling (by customer

specificalionjand PM type coupling should be selected.
Examinalion of PM catalogue shows Pm12 as

Tume= 12 KNm

which satisfies the condition

¢ Ta T (10.2 < 12.0) KNm

+ n<Coupling Maximum Speed (1498<3450) rpm

+ dmin<dp<dmax (72<85<109) mm
+ dmin<dm<dmax{72<85<109) mm

The Correct Solution
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Transient Analysis

Calculated Examples

llustrated below are two different types of transient torsional vibrations analysis that can be produced by Renold Hi-Tec
Engineers.

This ensures optimum solutions are reached by the comect selection, of torsional stiffness and damping characteristics of
the coupling.

Whilst the synchronous resonance and synchronous convertor (LC1) examples are shown, other applications which
Renold Hi-Tec Couplings have experience of include, Torque Amplification, Electrical Speed Control Devices, PWM,
Scherbius/Kramer, Short-Circuit and any re-connection of electrical circuits on the mechanical systems.

Example 1
Since June 1962 we have engineered flexible couplings for Synchronous Motor applicalions to reduce by damping, the
damaging vibralory torques imposed into syslem when accaleraling through the first resonant frequency.

Table A Table B
1201 620 - 130 1620 =
: i
01 260 80 1260 {
1 e b
g 0 900 — g 0 800 - :1'h|'|.=|||'I W =

P
g ]

=130 180=

T T T T T T T T T T T T T T T
1500 4500 7500 10,500 13500 16500 1RS00 22500
Adcalaration Sme in seconds.

Table B shows the same system connected by DCB
coupling. A PM type coupling is also used in such
applications.

] || LI L L] L] T L] ] || L] L}
1500 4500 7500 10500 13500 18500 19500 22500
Accolarasion me In seconds.

Table A shows vibrating torque experenced in the motor
shafl when the syslem is connected rigidly (or by a gear or
membrane coupling) to the driven system.

Example 2

We have been engineering flexible couplings for Synchronous Convertor (LCI) drives to control the forced mode condilions
through the first natural frequency by judicial selection of torsional stiffness and damping.

Table C Table D
E 320180 = s 30 180 =~
l“"‘"". ;! .,jl.‘l gm 140 -;!, i -
= - Iirl!!L.llr\“I I'-,-I WV e, Sy
0100 = i g0 o

| -~

b

250 J50 1350 LTS 13S0 ATSD 330 ATS0 250 J50 1350 1TS0 IS0 ATS0  3as0  ATS0
Accolaration ma in seconds. Accalaration Sma in seconds.

£
5
g-m CE
|

Table C shwos a typical motor/fan system connected rigidly
{or through a gear or memberane coupling) when damaging
torques would have been experienced in the motor shaft.

Table D shows the equivalent Renold Hi-Tec Couplings
engineered solution using a PM coupling.
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Damping Characteristics Driven Equipmen Service Factors
Apglication TyplealDrivan | Application Typlcal Driven | Application Typlcal Driven
Rubber —% vt s Facior (Fm)
» Full laboratory control Cep|  USEDOMDIESEL ENGIME DRIVESE SOR m 5 | Generators - s
« supported by a wide range of specialised equipment 207 Liquida and solids ;_.g m 1',: - buckat 15
e maintain high quallty standards x| Blowers s | Hommaae 22 oo i
« consistency in product parformance. i e Lobe (Roolas typa) ﬁ Lﬂulww 50 m ﬂ
Specialised compounds can be developed to meet 101 ey Brewing and Distilling Eﬂﬂrh“l‘lﬂ‘ 25 I::# =
specific requirements. M——_" mﬁ s Live rolls 3: m‘“‘"’" 20
Standard compounds are listed below. 5 o ———— Briauetior Machines 10 | Loghumyps 25 | Pump -roary 20
Canfilling machines 15 | Ofbearingrols s - raciprocating a0
Cane knives 30 Planer feed chains 20 = conirifugal 15
P 50 50 ™ [ Planer Hling hoist 20 Rosdhaccer 20
| RHD HARDNESS Cardumpars a0 Gawing machina 20 Shearse-Longwall 20
Carpullsrs - Intsrmitiant Duty 25 | Siabeonveyor 20 e
|_Rubber Compounds | | Natural  Styrene-Butadience  Neoprence Nitrile | Slaycrkguachiniey 25 | Sedinguble 20 | WiderGollony
Red G Yeil White el S 13 | Meieibiuankien Drmype 20
Identification Lable reen ow Cenifugal 15 | Barreslingmachine 25 type
(NM) (SM) (CM) (AM) M mulli-cylindor 30 O'F,T“ “2 nlm 20
. rols .
Ratary 20 Forging maching il wel pumping an
General Characteristics w-mmm vo m&m 0 m&wm ﬂ
Resistance to Compression Set Good Good Fair Good B 15 | Shwae 30 | Paper mills
Resistance to Flexing Excellent Good Good Good ;“n&u % i 20 | DakareuSieies o 0
Resistance to Cutting Excellent Fair Good Good Fiight 20 | Metalmills Barking drum (Spur Gear only) 35
Resgistance 1o Abragion Excellent Good Good Good Oven 25 Dranwn i 25 |  Boaterand pulper 35
Resistance 1o Oxidation Fair Fair Very Good Good Screw 20 Drawn banch - main drive i: Bigacher ﬂ
Resistance to Oil and Gasoline Poor Poor Excellent  Excellent Contreyors-umifomey leadedorfed 20 | Sawn 32| S 28
Resistance to Acids Good Good Fair Fair Roverrtty 18 Table corveyors - non-ravarsing * | Comers — ﬂ
Resistance to Water Swelling Good Good Good Good - reversing Cormvartingmachine (ol culters pislers)
Service Temperature Max, Continuous 80°C 100°C 100°C 120°C Chain 20 | Wieamngondtoering macine 0| T 20
Service Temperature Minimum -50°C 40°C aoc 40°C Pt 22 | metai roliing "n:' Cylinders g
Screw 20 :
Coupling damping varies directly with torsional stifiness  This property may also be expressed as the Damping Comayors.Ieary duty Oy o 28 | eerhar by
and inversly with frequency for a given rubber grade. Energy Ratio or Relative Damping, v , which is the ratio Apton 20 Cocing mils . Jordans 228
This relationship is conventionally described by the of the damping energy, AD, produced mechanically by Assambly 20 | D e by '-"L;,::" e
various rubber types. heat energy, to the flexible strain energy Af with respect Chain 25 | Feedrols, roversing s a5 | PUpgncer 3
M= to the mean position. Ovan ﬁ Hot mills Stock chests 20
@ 4D Sere 39 | Nagulors 30 | Weahersandthickaners 20
o) 22 Where C = Specific Damping (Nms/rad) Shaar 40 | Memhantmils * | s 20
w* K = Torsional Stiffness (Nm/rad) Crane & holsts Pigfcars 3.0
oraue z All mations 30 Pushers rams 25 | Frinting presses 0
T ] * ® = Frequency (Rad/s) Crushers Fesel drives 20 | Propellors
Deflection = ae ™ +§ M = Dynamic Magnifier m‘ g E:“d.;rﬂ 20 l-hha:mplnh o ﬂ
tans =Ca =_ | & = Phase Angle Rad o Svor () 35 Roughing mildelivery table * | Pullers
E M y = Damping Energy Ratio " anta rovis 25 Sews hat, oo 20 ,,.,,mp. et =
Comveyors Screwdown 2.5
The rubber compound dynamic magnifier values are wm 33 | skelpmis e . - double 30
Mancauvering winches 3.0 Sliers ills 20 mﬁmm g
Screen drive ﬂ mp‘;’"" drives gﬁ Rotary - gear, koba, vane 2.0
Chubborrade W e D | sk 20| ity ”
, NM 45 | 15 , Elevators Thrust black a0 calonder 20
SM 50 | 10 Buckat a0 m“mwmm 20 Rubber mill (2 or more) 28
SM 60 8 Favice i 18 | Unscramblers 25 | Tyrm building machines 28
SMT0 B Fraight 2.0 Wiradrarwing 20 Tyra and tuba press opaners 20
SM 80 4 Grawity dischange 2.0 -;.“nww a8 Tubers and strainer 25
- 45 | Cementiine 25 | hrwashing 15
Cooling lowers 20 Dryars and coolors 25 Grizzly 25
Forcad draft 20 Kiins 25 Rotary, stone of gravel 20
Induced draft (withoul damper control} 20 m g: Trawvaling waler intake 12-;
Faeders Pug 30 .
- = Apron 2.0 Sewsge disposal equipment 20
e = 15 | Tomavare 28 | et =
Sorew ﬂ Conmveyor-armoured face 30 *Use 1.75 with motor cul-gut power rating
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PM Typical Applications

Pump sets, Fﬁrhﬂdmmﬂmﬂaﬂﬂrwmﬁmma
Couglings fitted between electric molors and pumps. John Henderson cosl charging car al BSC Dawes Lane
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