PRODUCT DESCRIPTION
AUTOMOTIVE DRIVES optibelt CAR POWER RBK

“2FALKINN

AISMAR

New engine designs demand more and more space saving. It
is not unusual to encounter small pulley diameters and limited
drive widths. Being extremely elastic and dimensionally
stable, Optibelt ribbed belts can adapt to the respective drive
geometry. They are flexible enough o find their path as a
serpentine drive through the motor labyrinth. The flexible
ribbed belt is extremely quiet and supple in its job of control-
ling the power train.

Optibelt ribbed belts drive ancillary units in cars, commercial
vehicles and buses. They reduce vibration and give the
generator, air-conditioning compressor, and the power
steering pump the right spin.

Characteristics

¢ Large speed ratios

High power transmission

Minimum slip

Largely oil and temperature resistant
Vibration free and quiet

e Extraordinarily resilient

Profiles
PK

Dimensions
2PK from 786to 905 mm
3PK from 550to 1285 mm
4PK from 560 to 1520 mm
5PK from 625 to 2055 mm
6 PK from 675 to 2680 mm
7 PK from 870 to 2355 mm 1 Belt top surface:
8 PK' from 800 fo 2605 mm wear resistant polychloroprene rubber compound
9 PK from 1200 to 4145 mm
10 PK from 1108 to 2063 mm
11 PK from 1515 to 2055 mm e
12 PK from 1165 to 2500 mm 3 Cushioning:

high-adhesion polychloroprene rubber compound
(cushion layer)

2 Tension cord:
low-stretch polyester cord

4 Base compound:
polychloroprene rubber compound

Additional sizes on request.

Applications
Use in automotive engineering to drive the power train
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STANDARD RANGE
RIBBED BELTS

630 24.80 1290¢ 50.80 2515¢ 99.00 954 37.50 2286 90.00
648 25.50 1321e 52.00 2845«  112.00 991 39.00 2388 94.00
698 27.50 1330 52.40 1075 42.30 2515 99.00
730 28.70 1345 53.00 1194 47.00 2693 106.00
775 30.50 1371e 54.00 1270 50.00 2832 111.50
800 31.50 1397 55.00 1333 52.50 2921 115.00
812 32.00 1439 56.70 1371 54.00 3010 118.50
830 32.70 1460 57.50 1397 55.00 3124 123.00
865 34.00 1520 59.80 1422 56.00 3327 131.00
875 34.50 1560 61.40 1562 61.50 3531 139.00
890 35.00 1570 61.80 1613 63.50 3734 147.00
913 36.00 1600e 63.00 1664 65.50 4089 161.00
920 36.20 1655 65.20 1715 67.50 4191 165.00
940 37.00 1690 66.50 1764 69.50 4470 176.00
954 37.60 1755 69.10 1803 71.00 4648 183.00
962 37.80 1854 73.00 1841 72.50 5029 198.00
990 39.00 1885 74.20 1943 76.50 5410 213.00
1015 40.00 1930e 76.00 1981 78.00 6121 241.00
1080 42.50 1956¢ 77.00 2020 79.50 6883  271.00
1090 43.00 1980 78.00 2070 81.50 7646  301.00
1125 44.30 2030 79.90 2096 82.50 8408  331.00
1150 45.30 2050 80.70 2134 84.00 9169  361.00
1165 45.90 2080 82.00 2197 86.50 9931e  391.00
1190 46.80 2120 83.50 2235 88.00 10693  421.00
1200¢ 47.20 2145 84.40 2324 91.50 12217 481.00
1222 48.10 2170 85.40 2362 93.00 13741¢  541.00
1230¢ 48.40 2235¢ 88.00 2476 97.50 15266  601.00
1245 49.00 2255 88.80 2515 99.00
1270 50.00 2362 93.00 2705 106.50
1285¢ 50.60 2460 96.90 2743 108.00

2845 112.00
2895 114.00
2921 115.00
2997 118.00
3086 121.50

3124 123.00
3289 129.50
3327 131.00
3492 137.50
3696 145.50

4051 159.50
4191 165.00
4470 176.00
4622 182.00
5029 198.00

5385 212.00
6096 240.00

Note: Individually designed ribbed belts may deviate from the standard composition.
Please contact our Applications Engineering Department!

Non standard lengths on request.
Maximum number of ribs: Please contact our Applications Engineering Department.
* non stock items
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DRIVE DESIGN

ABBREVIATIONS USED IN FORMULAE

a = Drive centre distance

Onom = Drive centre distance, calculated with
a standard belt length

c¢; = Arc of contact correction factor
c, = Drive service factor
c3 = Belt length correction factor

dpy = Effective diameter of large pulley
dp = Effective diameter of small pulley
dy1 = Effective diameter of driver pulley
dyy = Effective diameter of driven pulley

E = Belt deflection per 100 mm span length

E, = Belt deflection for a given span length

f = load used to set belt tension per rib

h = Belt thickness

h, = Effective line difference

i = Speed ratio

k = Constant for calculation of centrifugal force

L = Span length
Lpst = Standard belt effective length
Ly, = Calculated belt effective length

[mm]

[mm]

[mm]
[mm]
[mm]
[mm]
[mm]
[mm]

[N]
[mm]

[mm]

[mm]
[mm]

[mm]

\

N

Q

= Speed of large pulley [rpm]
= Speed of small pulley [rpm]
= Speed of driver pulley [rpm]
= Speed of driven pulley [rpm]
= Motor or normal running power [kW]
= Design power [kW]
= Power rating per rib [kW]
= Drive span length [mm]
= Minimum static shaft loading [N]
= Minimum static belt tension per rib [N]
= Belt speed [m/s]
= Minimum adjustment required above

drive centre distance a,om to compensate for

tensioning and retensioning [mm]
= Minimum adjustment required below

drive centre distance apq, to allow for

belt installation [mm]
= Number of ribs
= Angle of belt run = 90° - % °[degrees]
= Arc of contact on small pulley °[degrees]
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DRIVE DESIGN /]
BELT LENGTH CORRECTION FACTOR c;

Table 2

Profile PK Profile PL Profile PM
Effective Effective Effective Effective Effective
[mm] [mm] [mm] [mm] [mm]

559 0.78 1956 1.04 954 0.83 4051 1.14 2286 0.87
630 0.81 1980 1.05 991 0.84 4191 1.15 2388 0.88
648 0.81 2030 1.05 1075 0.86 4470 1.16 2515 0.89
698 0.82 2050 1.05 1194 0.88 4622 1.17 2693 0.91
730 0.84 2080 1.06 1270 0.89 5029 1.19 2832 0.92
775 0.85 2120 1.06 1333 0.90 5385 1.21 2921 0.92
800 0.85 2145 1.06 1371 0.91 6096 1.24 3010 0.93
812 0.86 2170 1.07 1397 0.91 3124 0.94
830 0.86 2235 1.09 1422 0.91 3327 0.95
865 0.87 2362 1.09 1562 0.93 3531 0.96
875 0.87 2460 1.09 1613 0.94 3734 0.98
890 0.88 2515 1.10 1664 0.95 4089 1.00
913 0.88 2743 1.12 1715 0.95 4191 1.00
920 0.88 2845 1.13 1764 0.96 4470 1.01
940 0.89 1803 0.96 4648 1.02
954 0.89 1841 0.97 5029 1.04
962 0.89 1943 0.98 5410 1.06
990 0.90 1981 0.98 6121 1.08

1015 0.90 2020 0.99 6883 1.11

1080 0.92 2070 0.99 7646 1.13

1090 0.91 2096 1.00 8408 1.16

1100 0.92 2134 1.00 9169 1.18

1125 0.93 2197 1.01 9931 1.19

1150 0.93 2235 1.01 10693 1.21

1165 0.93 2324 1.02 12217 1.24

1190 0.94 2362 1.02 13741 1.27

1200 0.94 2476 1.03 15266 1.30

1222 0.94 2515 1.03

1230 0.94 2705 1.05

1245 0.95 2743 1.05

1270 0.95 2845 1.06

1285 0.95 2895 1.07

1290 0.95 2921 1.07

1321 0.96 2997 1.07

1330 0.96 3086 1.08

1345 0.96 3124 1.08

1371 0.97 3289 1.09

1397 0.97 3327 1.10

1439 0.98 3492 1.11

1460 0.98 3696 1.12

1520 0.99

1560 0.99

1570 1.00

1600 1.00

1655 1.01

1690 1.01

1755 1.02

1854 1.03

1885 1.04

1930 1.04

Additional sizes on request.
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DRIVE DESIGN
MINIMUM ALLOWANCE x/y ABOVE AND
BELOW DRIVE CENTRE DISTANCE a0,

Table 3
Effective length Minim:r[nmcl::‘"]o\_ﬂance Minimum allowance y [mm] - for ease of fitting
|
< 500 10 10 10 — — —
> 500=< 1000 15 15 15 20 25 —
> 1000 = 1500 20 15 15 20 25 —
> 1500 =< 2000 25 15 15 20 25 —
> 2000 = 2500 30 20 20 20 25 40
> 2500 < 3000 35 20 20 25 30 40
> 3000 = 4000 45 - — 25 30 45
> 4000 = 5000 55 — — 30 35 45
> 5000 = 6000 65 — — 30 35 50
> 6000 = 7500 85 - - - - 55

Minimum Allowance
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DRIVE DESIGN

FORMULAE AND CALCULATION EXAMPLE

Prime Mover
r

Electric motor

P =13kW

ny = 2440 rpm

Start up: direct

Starting torque: Mp = 2.7 My

Formulae

Drive service factor

c, from table 4, page 20

Design power

PB=P-C2

Belt profile selection

from diagram 1, page 21

Speed ratio
M _dw_dp+2hy
ng  dwi de+2hy

h, see page 32

Drive Conditions

Operational hours per day: 8 hours
Number of starts: 20 per day
Normal ambient temperature,
no exposure to oil and water

Drive centre distance: between
350 and 400 mm acceptable
Effective diameter of driver pulley:
dp1 = 140 mm

Driven Machine

Grinding spindle

P =13kW

ny =3100 = 100 rpm
Start up: from idling

Calculation Example

Cor = 1.6

Pe=13-1.6 =20.80 kW

Profile PL

. 2440
'T 3173

Effective diameters of ribbed belt pulleys

dy; see page 45
dpp=dyy-i+2hy (i-1)
when dy; is known:

db] =# +2hb(]f—])
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= 0.769

dp1 = 123 mm selected
dyp =123 mm - 0.769 + 2 - 3.5 (0.769 - 1) = 92.97 mm

dp2 = 93 mm - see page 44



DRIVE DESIGN
FORMULAE AND CALCULATION EXAMPLE

Formulae Calculation Example

Recalculation of speed of driven machine
dvz _ dep +2hy . 93+2-35 _0.7

i = = =727 °'v~ -0.769
toeal = g T T Ao+ 2 he el = 7934235 Required:
2440 3100 = 100 rpm

N2 actual = —o N2 acval =570 = 3173 rpm  (Calculated speed meets

‘actual : requirement)
Drive centre distance (suggested)
Recommendation: a > 0.7 (dpg + dgi)

a = 380 mm suggested
a<?2 (dbg + dbk)
Effective length of ribbed belt
(dbg — dbk)? 123 - 93)2
Lot = 2 0+ 1.57 (dg + dg) + —2 = Ly = 2 - 380 + 1.57 - (123 + 93) + (A-TO) ~ 1099.7 mm
Nearest standard length from page 14 selected
Actual: Lysi = 1075 mm
L =2c-sin£+l(d +dy) + 27 (dy, — di)
bth 2+ 3 (g + Abkd + 755 (dbg ~ Aok
Drive centre distance
Calculated from Lys; and Ly,
ol Ly & lbgl] € 26 +w Gporm = 380 — w ~367.65 mm
(When Lpst < thh) Qnom = 0 — w
Actual: 7T
Lost =5~ (dbg + ikl
Qnom =
4
7 L
l Lost — 2 (dbg + dbk)] 2 (dbg — dp)?
4 J 8
Minimum allowance x/y above and below drive
centre distance a,,,
x/y from table 3, page 19 x=20 mm /yz=25 mm
Speed
dwi - i _ (dpk + 2 - hy) -y (93 +2-3.5)-3173
= W = = =16.61
19700 19700 Y 19700 /s
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DRIVE DESIGN
FORMULAE AND CALCULATION EXAMPLE

Formulae Calculation Example

Arc of contact correction factor and arc of contact

dg — dbk 123 -93

S _Z- " -0.082
Gnom 368

Approximate B° and c; from table 1, page 16 B =175°

li ly int lated
dbg_dbk ay = 1.0 }lnearyln erpolate

Actual: cos % - o

Belt length correction factor

c3 from table 2, page 17 c3 = 0.86

Power rating per rib

dpk = 93 mm .
P\ for ne =3173 rpm Profile PL Py =228+ 0.2 = 2.48 kW
v =1 __13 from table 8, page 29
0.769 ’

The condition i = 1 applies for selecting the speed ratio
power increment.

Number of ribs

. Pog _ 13.1.6
TP Z=>578 .10 086 7%

Design:
1 optibelt RB ribbed belt 10 PL 1075

Minimum static belt tension per rib

FIN
1. 500-203-c)Po {2 petle ke Eib]) 7. 500-(203-1.0)-208 _ (s y34 . 1662~ 75 N
ST PH 0.005 3.0 1.0-10-16.6
P) 0.009 5.0
PK 0020 7.5
k from table PL 0036 100
PM 0.123 250

Minimum static shaft loading

SO=2T-sin%-z Sa=2-75-0.9986- 10~ 1500 N

Belt deflection for a given span length

E-L 2.5-367.0
~—_—_ ~ 7 """ =9
"= 300 f=—700 e
E from diagram 2, page 49 E=25mm
L = Gy - sin o For explanation see chapter | _ 347 6. 0.9986 = 367.0 mm
2 on tensioning on page 48
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PROFILE PK
POWER RATING Py [kW] PER RIB FOR g = 180° o @e it
AND L, = 1600 mm

Table 7

v [m/s]

700 017 021 032 038 045 053 061 070 080 091 106 121 1.28 153 171 192 216 002 002 003
950 021 027 041 049 059 069 079 092 1.05 120 1.39 158 1.68 200 2:23 250 281 001 002 003 0.04
1450 029 037 058 070 084 099 1.14 132 1.51 173 201 228 2.42 286 319 356 397 001 004 005 0.06
2850 048 063 1.00 1.23 148 1.75 2001 232 265 301 3.47 3.90 411 475 516 556 591 002 007 010 0.12
200 006 008 011 013 015 018 020 023 027 030 035 040 042 050 0.56 0.63 0.7 001 001
400 011 013 020 024 028 033 037 043 049 056 065 074 078 093 1.04 1.17 1.32 001 001 002
600 015 0.19 028 033 040 0.46 053 061 070 0.80 093 1.06 1.12 1.33 1.49 168 1.89 001 002 0.03
@ 890 015 023 035 043 051 060 068 079 090 103 120 1.38 144 172 192 21¢ 242 002 003 0.03
1000 022 028 043 052 061 072 0.83 096 1.09 125 1.45 166 176 209 2.34 262 2.93 001 002 003 0.04
1100 024 030 046 056 067 078 090 1.04 1.19 136 1.58 1.80 1.91 227 253 284 318 001 003 004 0.05
1200 025 032 050 060 072 085 097 1.2 128 147 170 194 206 2.44 2.73 305 3.41 001 003 004 0.05
1300 027 034 053 064 077 091 1.04 120 1.37 157 1.83 2.08 2.20 261 2.92 326 364 001 003 004 0.06
1400 029 036 056 068 082 096 1.11 128 1.47 167 1.95 221 2.35 278 310 346 386 001 003 005 0.06
1500 0.30 038 060 072 0.87 1.02 1.18 136 1.56 178 2.07 235 2.49 295 328 3.66 407 001 004 005 0.06
1600 032 040 063 076 092 108 1.24 1.44 1.64 1.88 218 248 262 3.11 3.46 3.85 428 001 004 005 0.07
1700 033 042 066 080 096 1.4 1.31 151 1.73 198 2.30 261 2.76 326 3.63 403 447 001 004 006 0.07
1800 034 044 069 0384 1.01 119 1.38 159 1.82 207 241 273 2.89 341 379 421 465 001 004 006 0.08
1900 036 046 072 088 1.06 125 1.44 166 1.90 2.17 2.52 2.86 302 356 3.95 437 483 001 005 008 0.08
2000 037 048 075 092 1.0 1.31 150 1.74 198 2.27 2.63 2.98 3.15 371 411 454 499 001 005 007 008
() 2100 039 050 079 096 115 136 157 181 207 236 274 310 327 385 425 469 515 001 005 007 009
2200 040 052 0382 1.00 120 1.41 163 1.88 2115 2.45 2.84 321 340 398 440 483 529 001 005 007 009
2300 041 053 084 103 124 1.47 169 195 223 2.54 2.94 333 351 411 453 4.97 542 001 006 008 0.10
2400 042 055 087 107 128 152 175 202 231 2.63 3.04 3.44 363 424 466 510 554 001 006 008 0.10
2500 0.44 057 050 1.10 133 1.57 1:81 2.09 239 2.72 3.14 355 374 436 479 522 564 001 006 008 011
2600 0.45 059 093 1.14 137 1.62 1.87 216 246 280 324 365 3.85 448 490 533 574 002 006 009 0.11
2700 0.46 060 096 1.18 141 1.67 193 222 254 2.89 333 3.76 396 459 501 543 582 002 007 009 011
2800 0.47 062 099 121 1.46 172 198 229 261 297 343 386 406 469 511 552 58 002 007 009 012
2900 049 064 1.02 125 150 177 204 2.36 2.69 305 352 395 416 479 521 560 594 002 007 010 012
3000 050 0.5 1.04 128 154 182 210 2.42 276 3.13 361 405 425 489 530 567 597 002 007 010 013
3100 051 067 1.07 1.31 1.58 1.87 215 248 283 321 369 4.14 435 498 538 573 600 002 008 0.10 0.13
3200 052 068 1.0 1.35 162 1.92 221 2.54 290 329 377 422 443 506 545 578 601 002 008 0.11 014
3300 053 070 1.12 1.38 166 1.97 226 281 297 336 386 431 452 514 551 582 002 008 011 0.14
3400 054 071 1.5 1.41 170 201 231 2.67 3.03 3.43 393 439 460 521 557 585 002 008 011 0.14
3500 055 073 1.18 1.44 174 206 237 2.73 3.10 351 401 4.47 467 528 562 586 002 009 012 015
3600 056 074 120 1.48 178 210 242 278 3.16 3.58 408 454 475 534 565 587 002 009 0.12 015
3700 057 076 123 1.51 182 2.15 247 2.84 323 384 415 481 482 539 568 586 002 009 012 016
3800 058 077 125 154 185 219 252 2.90 329 371 422 468 488 543 570 002 009 013 0.16
3900 059 079 128 157 1.89 2.24 257 2.95 335 3.77 429 A74 494 547 571 002 010 013 017
4000 060 0.80 1.30 1.60 193 228 262 301 3.41 383 435 480 499 550 572 002 010 013 0.17
4100 061 082 133 1.63 196 232 266 306 3.46 389 441 485 504 553 57 002 0.10 0.14 0.17
4200 062 083 135 1.66 200 236 271 3.11 352 3.95 447 491 509 554 569 002 010 014 018
4300 063 0.84 137 1.9 203 2140 276 316 357 401 452 495 513 555 003 011 014 018
4400 064 086 140 1.72 207 2.44 280 321 3.63 406 457 500 517 556 003 011 015 019
4500 065 0.87 1.42 175 2.10 248 2.85 326 3.68 4.12 462 503 520 555 003 011 015 0.19
4600 066 0.88 1.44 178 2.14 252 289 331 373 417 467 507 523 554 003 0.11 015 019
4700 067 0.90 1.47 1.80 2117 256 293 335 377 421 471 510 525 551 003 011 016 020
4800 068 0.91 149 1.83 220 260 297 340 382 426 475 513 527 5148 003 012 016 020
4900 069 092 151 1.86 223 263 3.01 3.44 387 430 479 515 528 003 012 016 0.21
5000 069 0.93 153 1.88 227 2.67 3.05 3.48 391 434 482 516 528 003 012 017 021
5100 070 0.94 155 1.91 230 271 309 3.53 395 438 485 518 528 003 0.12 017 0.22
5200 071 0.96 157 1.94 233 2.74 3.13 357 399 442 487 518 528 003 013 017 022
5300 072 0.97 159 1.96 236 278 3.17 360 403 4.45 490 519 527 003 013 018 0.22
5400 073 098 162 1.99 239 281 320 3.64 407 448 492 518 525 003 013 018 0.23
5500 073 0.99 1.64 201 242 2.84 324 368 410 451 493 518 003 013 018 0.23
5600 074 100 1.65 204 245 287 327 371 413 454 494 516 003 0.14 0.19 024
5800 076 1.02 169 208 250 2.94 334 378 419 459 495 512 003 014 019 0.25
6000 077 1.05 173 213 255 2.99 340 384 425 462 495 004 015 020 0.25
6200 078 1.07 177 217 260 305 346 389 429 4.5 493 004 015 021 026
6400 0380 1.09 180 221 2.65 3.10 351 3.94 433 4.66 490 004 016 021 027
6600 081 1.10 1.84 226 270 3.15 3.56 3.98 436 4.66 485 004 0.16 022 0.28
6800 082 1.12 187 229 274 320 360 402 438 4.66 004 017 023 029
7000 083 1.14 190 2.33 278 324 3.64 405 439 4.64 004 017 023 030
7200 084 1.16 193 2.37 2:82 328 3.68 407 439 4.60 004 018 024 030
7400 0385 1.17 196 2.40 2.86 331 371 409 439 456 004 018 025 031
7600 086 1.19 198 243 289 334 373 410 437 004 0.19 025 0.32
7800 087 120 2001 2.46 292 337 375 410 435 005 019 026 033
8000 0.88 1.21 203 2.49 295 3.40 377 410 431 005 020 027 0.34
8200 0:88 1.23 2005 2.51 297 3.42 378 409 427 005 020 027 035
@ 8400 089 124 208 254 300 343 378 407 421 005 021 028 036
8600 090 1.25 2.10 2.56 3.02 3.44 378 4.05 005 021 029 036
8800 090 1.26 2.11 2.58 303 3.45 377 401 005 022 029 037
9000 091 1.27 2113 2.59 305 3.46 376 3.97 005 022 030 0.38
9200 091 128 2,14 2.61 306 3.46 374 3.92 005 023 031 039
9400 091 1.28 2116 2.62 306 3.45 372 3.87 006 023 031 0.40
9600 0.91 1.29 217 2.63 307 3.44 3.69 Wherev>50m/s, 006 023 0.32 0.4]
9800 092 1.30 218 2.64 307 3.43 3.5 please consult our 006 024 033 0.41
10000 092 1.30 2.19 264 307 341 361 Applications 006 024 033 0.42
10200 092 1.31 219 265 306 3.39 Pl 006 025 034 0.43
10400 092 1331 220 265 305 336 gineers! 006 025 035 0.44
) v [m/s
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