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We develop, test and build the latest high performance propeller shafts in
two factories in Esslingen.

Our product range now contains hundreds of different designs technically
perfected for many applications.

This catalogue shows our latest developments which have been improved
further over the previous series.

These new propeller shafts are both lighter and cheaper for the same
transferrable torque. In some cases the useful life has been extended. All
technical features of the previously best designs have been retained: roller
bearings and multilip seals on the joint bearings and sliders for longer life,
flat face plates in the joint bearings and plastic coating on the sliders for
less friction.

These shafts thus represent the latest state of technical development in this

field.

Reliable production processes and a quality management system to
DIN EN ISO 9001 ensure that each individual propeller shaft is perfect.

We would be pleased to help in the selection of shafts. Contact us and take
advantage of our wide experience; we will do everything possible to meet
your requirements,
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flanged
joint
assemblies



KLEIN

Double flanged joint assemblies

Data sheet
Type

001
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KLEJIN | Double flanged joint assemblies

Data sheet

Type 001
L1

Funetion torque capacity M;; | Nm 2700 5500 5500 6000 10200 | 10200 | 11550
Type and size 001 200 | 001 195 | 001 196 | 001 253 | 001 375 | 001 376 | 001 411
Swing-& dy | mm 104 125 125 125 138 138 156
Max. deflection angle B | degree 15> 35° 357 By 35° 35° 35°
Joint lenght L mm 96 150 150 150 172 172 190
Joint load rating i Nm 1110 1460 1460 1675 2260 2260 3040
Weight G kg 4,0 3.0 3.8 5.0 9.0 9.4 11,4
Mass moment of inertia To | kgm™ | 0.0062 | 0.0066 | 0,0068 | 0,0081 | 0,0211 | 0,0235 | 0.0282

For flange types see tables on pages 61-69.
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KLEIN

Double flanged joint assemblies

Data sheet

Type

001
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KCLEIN | Double flanged joint assemblies

Data sheet

Type 001
Function torque capacity M | Nm 14000 14000 15000 17000 17000 | 20250 24750
Type and size 001 490 | 001 490 | 001 491 | 001 590 | 001 590 | 001 600 | 001 610
Swing-& dy mm 158 158 156 172 172 168 168
Max. deflection angle i | degree 237 447 3s° 25° 44- 357 357
Joint lenght L mm 164 204 190 170 216 200 200
Joint load rating T | Nm 2800 2800 3040 3490 3490 4120 4120
Weight G kg 10.3. 12,0 13,5 13,5 15,3 14,2 20,0
Mass moment of inertia I | kem™ | 00300 | 0.0349 | 0,0493 [ 0,0537 | 0,0442 | 0.0657 | 0,1007

For flange types see tables on pages 61-69.
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KLEIN

Double flanged joint assemblies

Data sheet

Type

001
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KLEIN

Double flanged joint assemblies

Data sheet
Type

001

L1

8

-l

VST

Fap

Function torque capacity Mpg | Nm | 25000 | 30000 | 35000 | 45000
Type and size 001 620 | 001 680 | 001 700 | 001 710
Swing-& dg mm 178 196 200 200
Max. deflection angle B |degree| 25° 28° 28° 30°
Joint lenght Iy mm 184 200 200 200
Joint load rating T Nm 4435 5100, | 6850 6850
Weight G ke 14,9 17,8 20,8 24,0
Mass moment of inertia Jn | kem® | 0,0529 | 0,0706 | 0,0836 | 0,1243

For flange types see tables on pages 61-69.
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Fixed length
propeller
shafts



KLEIN

Fixed length propeller shafts

Data sheet

Type

008
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KLEIN

Fixed length propeller shafts

Data sheet

Type 008
= L -
|
L4 - i L4 "
|
&)
| r/
o
o f
_.--"/‘ ,‘—/

Function torque capacity Mig | Nm 2700 5500 5500 6000 10200 | 10200 11550
Type and size 008 200 | 008 195 | 008 196 | 008 253 | 008 375 | 008 376 | 008 411
Swing-&@ dg mm 125 125 104 125 138 138 156
Tube-& RxS | mm 52 x4 98 x 2 98x2 |80x35| 85x5 85x5 |BBx45
Max. deflection angle B |degree 15° 35 35° 352 35° 357 35°
Min. length 1 mim 300 405 405 420 440 440 470
Fixed joint length L min 118 170 170 159 171 171 184
Joint load rating T Nm 1110 1460 1460 1675 2260 2260 3040
Weight at 1, = 1000 mm G kg 9.9 13.5 12.5 15,5 221 23.5 273
Weight of 100 mm tube Gy kg 0473 | 04735 | 04735 | 0,660 0,987 0,987 0,927
Mass moment of inertia at 1, = 1000 mm Jo | kgm® | 0,0202 | 0,0239 | 0,0243 | 0,0236 | 0,0420 | 0,0448 | 0,0622
Mass moment of inertia of 100) mm tube Jor | kem™ | 0,00027 | 0,00109 | 0,00109 | 0,00097 | 0,00158 [ 0,00158 | 0,00162

For flange types see tables on pages 61-69.
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KLEIN

Fixed length propeller shafts

Data sheet

Type

008
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Data sheet

KKLEIN | Fixed length propeller shafts |1, Soh
!
L4
0,
o)
T
o
(0
S}

Function torque capacity Mp; | Nm 14000 | 14000 | 15000 | 17000 | 17000 | 20250 | 24750
Type and size 008 490 | 008 490 | 008 491 | 008 590 | 008 590 | 008 600 | 008 610
Swing-& dy mm 158 158 156 172 172 168 168
Tube-& RxS | mm 120x3 | 100x4.5 | 90x5,5 | 120X4 120x4 100x6 100x6
Max. deflection angle B |degree| 25° 44° 35° 25° 44° 35° 35°
Min. length L mm 387 454 470 430 498 500 500
Fixed joint length Iy mm 169 202 184 182 216 203 203
Joint load rating T Nm 2800 2800 3040 3490 3490 4120 4120
Weight at || = 1000 mm G kg 25,7 279 31,0 30,3 32.5 357 439
Weight of 100 mm tube Gy kg 0,865 1,060 1.146 1,144 1,144 1,391 1,391
Mass moment of inertia at l; = 1000 mm  J; ligml 00759 | 0,0758 | 0.0844 | 0,1075 | 0,1242 | 0,1127 | 0,1555
Mass moment of inertia of 100 mm tube  Jx kgmz 0,0029 | 0,00242 | 0,00205 | 0,0038 | 0,0038 | 0,00308 | 0,00308

For flange types see tables on pages 61-69.
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Data sh
MLEJIN | Fixed length propeller shafts T:;: sheet -
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Data sheet

KLEJIN | Fixed length propeller shafts Type doi

S — =

Function torque capacity Mg | Nm | 25000 | 30000 | 35000 | 45000
Type and size 008 620 | 008 680 | 008 700 | 008 710
Swing-& dy mim 178 204 204 204
Tube-& RxS | mm 120x6 | 140x5 140x5 | 140x5
Max, deflection angle B |degree 25° 28° 28¢ 30°
Min. length I mm 433 550 550 550
Fixed joint length 1y mim 192 220 225 225
Joint load rating T Nm 4435 5100 6810 6810
Weight at I, = 1000 mm G kg 40.4 393 54,4 57,3
Weight of 100 mm tube Gg kg 1,687 1.665 1,665 1,665
Mass moment of inertia at 1, = 1000 mm | |E kegm® | 0,1310 | 0,1649 | 0,1796 | 0,2604
Mass moment of inertia of 100 mm twbe  Ju | kem™ | 0,0054 | 0.0076 | 0.0076 | 0.0076

For flange types see tables on pages 61-69.
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KLEIN Coupling shafts ::;Z e

026
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Data sheet

KLEIN Coupling shafts Type oo

b1 - 1 ST S
- bz | l6 la
da 17 e
‘¢ & 1 = !
! /e N — VNP
s U], g
X | I
Wi u PN ,
—— 7
be
Function torque capacity Mg | Nm 6000 10200 | 10200 | 14000 | 15000 | 17000 | 20250
Type and size 026 253 | 026 375 | 026 376 | 026 490 | 026 491 | 026 590 | 026 600
Swing-& dy | mm 125 138 138 158 156 172 168
Tube-2 RxS| mm | 80x3,5 | 85x5 85%5 | 120x3 | 90x5,5 | 120x4 | 100x6
Max. deflection angle B | degree 35° 35° 35° 25° 350 h 357
Min. length I mm 390 410 410 400 425 415 460
Fixed joint length 1y mim 159 171 171 169 184 182 203
Fixed centre bearing assembly length lg mm 130 141 141 132 141 132 157
Coupling flange to bearing I mm 85 95 95 80 95 80 100
Bearing internal-&J ds mm 45 55 65 65 55 65 60
Hight h mm 71,5 T 7 B 71,5 715 118 80
Housing length b, mm 230 230 230 230 230 230 255
Housing width by mm 57 57 60 60 37 60 60
Bolt hole-& d, mm 15 15 15 15 15 15 15
Bolt hole centres by mm 200 200 200 193.5 200 200 200
Spline DIN 5480 dps min | 45x2,5 | §5x%2.5 | 5525 | 55x%2.5 | 55%25 | 85x2.5 | 60x2.5
Joint load rating T Nm 1675 2260 2260 2800 3040 3490 4120
Weight at 1, = 1000 mm G kg 13,8 18,8 24,0 26,0 250 320 25,0
Weight of 100 mm tube Gg kg 1,660 0,987 0.987 0,865 1,146 1,144 1,391
Mass moment of inertia at 1, = 1000 mm : kgm2 0.0165 | 0,0281 | 0,0472 | 0,0706 | 0,0405 | 0,0949 0,11
Mass moment of inertia of 100 mm tube  Jp kgm: 0,00097 | 0,00158 | 0,00158 | 0,0029 | 0,00205 | 0,0038 | 0,00308

For flange types see tables on pages 61 - 69 for fixed joints and pages 73 -75 for centre bearing assemblies.
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KLEIN P— D shest

026
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KLEIN

Coupling shafts

Data sheet
Type 026

o . e
b b3 . le
] da L7
! i
L &
J__. N |
o (| O ! H
j
el
Function torque capacity Mg | Nm 25000 | 30000 | 35000
Type and size 026 620 | 026 680 | 026 700
Swing-( dg mm 178 204 204
Tube-& RxS| mm | 120x6 | 140x5 | 140x 5
Max. deflection angle B | degree 25° 28° 28°
Min. length I mm 475 475 500
Fixed joint length ly mm 192 220 225
Fixed centre bearing assembly length | mm 182 165 181
Coupling flange to bearing l; mm 107 107 107
Bearing internal-&2 ds mm 75 60 70
Hight h mm 85,5 88 88
Housing length b mm 255 255 255
Housing width b Tmm 60 65 65
Bolt hole-@ dy mim 15 15 15
Bolt hole centres b; mim 220 220 220
Spline DIN 5480 dyz mm 60x2,5 | 60x2.,5 | 70x2,5
Joint load rating T Nm 4435 5100 6850
Weight at I, = 1000 mm G kg 40,4 44,1 523
Weight of 100 mm tube Gy kg 1,687 1.665 1,665
Mass moment of inertia at [, = 1000 mm I, kgm® | 0,1214 | 0,1718 | 0,1879
Mass moment of inertia of 100 mm tube  J.x | kem™ | 0,0054 | 0,0076 | 00076

For flange types see tables on pages 61 - 69 for fixed joints and pages 73 -75 for centre bearing assemblies.

Internet: hitp//klein-gelenkwellen.de
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Propeller
shafts

with length extension,
with tube



_ Data sheet
KLE’" Propeller shafts wiin lenght extension Type

052
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KLEIN

Propeller shafts wit ienght extension

Data sheet
Type

052

Function torque capacity My | Nm 2700 5500 5500 6000 10200 | 10200 | 11500
Type and size 052 200 | 052 195 | 052 196 | 052 253 | 052 375 | 052 376 | 052 411
Swing- dy mm 104 125 125 125 138 138 156
Tube-& RxS | mm 52x4 98x2 08x2 80x3,5 85x5 85x5 88x4.5
Max. deflection angle B |degree 152 35° 35° 350 3a° 35° 35°
Min. length 1 mim 450 680 680 630 670 670 700
Extension length 1 mm 90 110 110 110 110 110 110
Fixed joint length Iy mm 118 170 170 159 171 171 184
Sliding joint length Is | mm 285 445 445 374 398 398 420
Slip spline DIN 5480 di; | mm 38x2 | 90x2,5 | 90x2,5 | 52x2.5 | 55x2,5 | 55x2,5 | 65x2,5
Joint load rating T Nm 1100 1460 1460 1675 2260 2260 3040
Weight at 1, = 1000 mm G kg 11,8 153 172 20,2 28,1 28,7 37.3
Weight of 100 mm tube Gy kg 0473 | 04735 | 04735 | 0,660 0,987 0,987 0,927
Mass moment of inertiaat 1, = 1000 mm I, | kem® | 0,0083 | 00257 | 0.0297 | 0.0264 | 0,0442 | 0,0474 | 0,0754
Mass moment of inertia of 100 mm wbe  Jp kgmE 0,00027 | 0,00109 | 0,00109 | 0,00097 | 0,00158 | 0,00158 | 0,00162

For flange types see tables on pages 61-69.
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KLEIN

Propeller shafts wit lenght extension

Data sheet
Type

052
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KLEIN

Propeller shafts wit lenght extension

Data sheet
Type

052

Function torque capacity Mpe | Nm | 14000 | 14000 | 15000 | 17000 | 17000 | 202350 | 24750
Type and size 052 490 | 052 490 | 052 491 | 052 590 | 052 590 | 052 600 | 052 610
Swing-& dg mim 158 158 156 172 172 168 168
Tube-& RxS | mm 120x3 | 100x4,5 | 90x5.5 | 120x4 | 120x4 | 100x6 | 100x6
Max. deflection angle | degree 25° 44° a5 25° 44° 357 as?
Min. length 1 mm 550 716 700 600 716 750 750
Extension length I, mm 110 180 110 110 180 110 110
Fixed joint length 1 mim 169 202 184 182 216 203 203
Sliding joint length I min 332 466 420 352 434 450 450
Slip spline DIN 5480 diz | mm 62x2 62x2 | 65x2.5 | 95x2 95x%2 | 75K2.5 | 79RES
Joint load rating T Nm 2800 2800 3040 3490 3490 4120 4120
Weight at |} = 1000 mm G kg 30.3 35.5 40.4 35,8 43,6 50,7 58,2
Weight of 100 mm tube Gp kg 0.865 1,060 1,146 1,144 1.144 1.391 1,391
Mass moment of inertia at 1, = 1000 mm i l(gm1 0.0720 | 0,0774 | 0,0930 | 0,1115 | 0,1290 | 0,0976 | 0,0976
Mass moment of inertia of 100 mm tube I g kgm1 0.0029 | 0,00242 | 0,00205 | 0,0038 [ 0,0038 | 0,00308 | 0,00308

For flange types see tables on pages 61-69.

Internet: http//klein-gelenkwellen.de
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KLEIN

Pr OpG”E!' shafts with lenght extension

Data sheet
Type

052
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KLEIN

Propeller sha fts with lenght extension

Data sheet

Type 052

B ¥

L4

S 0

o o

e i o

e —fet

Function torque capacity Mpg | Nm | 25000 | 30000 | 35000 | 45000
Type and size 052 620 | 052 680 | 052 700 | 052 710
Swing-& dg mim 178 196 204 204
Tube-& RxS | mm 120x6 | 140x5 140x5 140x5
Max. deflection angle B |degree| 25° 28° 28° 30°
Min. length L mm 620 650 800 850
Extension length 1, mm 110 110 150 150
Fixed joint length ly mm 192 220 225 225
Sliding joint length Is | mm 379 4635 525 525
Slip spline DIN 5480 di; | mm 95x2 | 75x2.5 | 90x2.5 | 90x2.5
Joint load rating 2 Nm 4435 5100 6850 6850
Weight at |, = 1000 mm G kg 43,7 60,2 69,9 712
Weight of 100 mm tube G kg 1,687 1,665 1,665 1,665
Mass moment of inertia at 1, = 1000 mm 1. kgm: 0,1346 | 0,1688 | 0,2239 | 0,2791
Mass moment of inertia of 100 mm tube Joum kgm: 0,0054 | 0,0076 | 0,0076 | 0,0076

For flange types see tables on pages 61-69.

Internet: http//klein-gelenkwellen.de
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shafts



KLEIN

Short couple shafts

Data sheet
Type

055
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Data sheet

KLEIN Short couple shafts Type 055
L1
1574
P A %/
L g C
ki i e,
| - J %
= ——
Function torque capacity Mg | Nm 2700 6000 10200 10200 11550 14000 14000
Type and size 055200 | 055 253 | 055 375 | 055 376 | 055 411 | 055 490 | 055 490
Swing-&J dy mim 104 125 138 138 156 158 158
Max. deflection angle B |degree 15° S 35° 35° 357 237 44¢
Min. length if mm 360 440 490 490 505 453 560
Max. length L mi 410 534 578 578 615 524 680
Min. extension length Iy mm 30 40 40 40 40 40 180
Max. extension length 1 mm 90 110 110 110 110 110 45
Slip spline DIN 5480 djp | mm 382 | 52x2/5 | 35x2.8) || 55x2.5 | 65325 | B2x2 62x2
Joint load rating G ¢ Nm 1110 1675 2260 2260 3040 2800 2800
Weight at max. length 1, G kg 125 17,1 238 24.6 33.6 26,0 34,0
Mass moment of inertia at max. length I, I, | kegm® | 0,0020 | 0.0219 | 0.2791 | 0.0406 | 0,0690 | 0.0576 | 0.0694

Internet: http//klein-gelenkwellen.de
Eugen Klein GmbH, D-73734 Esslingen, ParkstraBe 27-29, Tel. + 49 711/3 80 05-12, Fax + 49 711/3 80 05-49

For flange types see tables on pages 61- 69.




KLEIN

Short couple shafts

Data sheet
Type

055
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Data sheet

KLEIN Short couple shafts Type s
L1

J

U'1 =
Function torque capacity Myc | Nm | 15000 | 17000 | 17000 | 20250 | 24750 | 25000 | 30000
Type and size 055 491 | 055 590 | 055 590 | 055 600 | 055 610 | 055 620 | 055 680
Swing-@ dy nmn 156 158 158 168 168 178 196
Max. deflection angle B |degree 357 257 44 o o 237 28°
Min. length I mm 505 516 580 570 570 553 540
Max. length 1; mm 615 620 700 660 660 657 700
Min. extension length 1, mm 40 50 50 40 40 50 60
Max. extension length Iy mm 110 110 180 110 110 110 140
Slip spline DIN 5480 dis | mum | 55x2,5 | 95x2,5 | 95525 | 73x2.5 | 7525 95x2 | 75x2,5
Joint load rating T Nm 3040 3490 3490 4120 4120 4435 5100
Weight at max, length 1, G kg 35 30,5 40,0 45,8 51,6 38,5 55,0
Mass moment of inertia at max. length I h 1 kgm2 0,0849 | 0,0943 | 0,1170 | 0,0990 | 0,1340 | 0,1115 | 0,1441

For flange types see tables on pages 61-69.

Internet: http//klein-gelenkwellen.de
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KLEIN

Short couple shafts

Data sheet
Type

055

Internet: http//klein-gelenkwellen.de
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KLEIN

Short couple shafts

Data sheet
Type

055

Funetion torque capacity My | Nm 35000 | 45000
Type and size 055 700 | 055 710
Swing-&J dg mm 204 204
Max. deflection angle $ Grad 28° 30°
Min. length L mm 595 590
Max. length Iy mm 665 695
Min. extension length l; mm 60 60
Max. extension length 1y mm 140 140
Slip spline DIN 5480 dia | mm | 90x2,5 | 90x2,5
Joint load rating T Nm 6850 6850
Weight at max. length 1, G kg 71.6 71,5
Mass moment of inertia at max. length |, I kgm2 0.2049 | 0.2597

For flange types see tables on pages 61-69.

Internet: hitp//klein-gelenkwellen.de
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Double jointed
shafts
for driven
steering axles



KLEIN

Double jointed shafts

Data sheet
Type

071

Internet: http/klein-gelenkwellen.de
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P

Data sh
KLEIN Double jointed shafts T::;s » &
- L4 o
| L3 }
it |
(=)

—

\ Driven Shaft

Drive Shaft
\
S
\

Function torque capacity Mg | Nm 4000 6000 8000 11000
Type and size 071 019 071 023 071 025 071 031
Max. deflection angle B | degree 50° 42° 42¢ 42°
Cross axis offset e mm P 8 9 10
Joint-&& ds mm 112 128 138 152
Fork hole distance 1y mm 72 76 84 90
Fork head height I mim 101 108 116 128
Shoulder distance In mim 130 144 156 166
Amount of equalisation at 32° y mm 1,451 1,531 1,693 1,813
Axial displacement at max. drive angle B x mm 7,404 5,393 5,961 5,763
Movementpath AX | mm 1.440 1,135 1,277 1,281
Joint load rating T Nm 543 856 1190 2158

Internet: http/klein-gelenkwellen.de
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driveline
assemblies



KLEIN

Two piece driveline assemblies

Data sheet
Type

099

Internet: http/kiein-gelenkwellen.de
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KLEIN

Two piece driveline assemblies

Data sheet

Type 099
o b1 Iy &
I B3 . l6 L7 l_
da_/ L4 s la
‘ 37 U}l 8: U‘]l t?
0 i NI o AN LA -
| 211 DL T
Function torque capacity Me | Nm 5500
Type and size 099 196
Swing-& dg mm 125
Tube-&@ RxS | mm 98x2
Max. deflection angle [ |degree 3s°
Min. length L mm 1000
Extension length Iy mm 110
Fixed joint length ly mm 170
Sliding joint length Is mm 370
Min. length lg mm 300
Bearing joint centre Iy mim 338
Bearing internal-@ ds | mm 100
Hight h mm 68
Housing length by mm 224
Housing width b, mim 40
Bolt hole-& ds mm 13
Bolt hole centres by mm 193.5
Spline DIN 5480 dis mm 90x2.5
Joint load rating T Nm 1460
Weight at I; = 1000 mm G kg 22,5
Weight of 100 mm tube Gy kg 0.4745
Mass moment of inertia atl; = 1000 mm 1, | kgm” | 0,045
Mass moment of inertia of 100 mm tube  J.g lnzgml 0,00109

For flange types see tables on pages 61 und 65.
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KLEIN Universal joints g?::;hem s
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Data sheet

KLEIN Universal joints Group f0a
G L
|
d
1
v
/‘
|
1
For types 001, 008, 026, 052, 055, 099 (size 200 lubricated for life)
Type and size 103 197 | 103 200 | 103 253 [ 103 375 [ 103 400 | 103 490 | 103 590
Joint load rating T| Nm 1460 1110 1685 2330 3070 2800 3490
Length 1 mim 110 89 104 116 133 135 147
Bush-@ d min 38 38 42 48 52 48 52
Type and size 103 600 | 103 650 | 103 680 | 103 700
Joint load rating T| Nm 4120 4420 5155 6890
Length 1 mrr 144 152 172 172
Bush-@ d min 57 57 57 65
[
d
.—-‘ﬁ
'\ N
‘ =
For type 071 (all fittings lubricated for life)
Type and size 103019 | 103 023 | 103 025 | 103 031
Joint load rating T| Nm 543 856 1190 2158
Length 1 mm 82 96 104 114
Bush-&@ d mim 32 35 38 455
Cross axis offset & mm 7 8 9 10
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Fixed joints



> 5 g Data sheet
KLEIN Fixed joints Group

108
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. Sl Data sheet
KLEIN Fixed joints Gt 10
_la

&

O
Function torque capacity Mpg | Nm 2700 5500 5500 6000 10200 | 10200 | 11550
Type and size 108200 | 108 195 | 108 196 | 108 253 | 108 375 | 108 376 | 108 411
Swing-iZ dg mm 104 125 125 125 138 138 156
Max. deflection angle B | degree 157 35° 35° 357 a5e 35° 35°
Fixed joint length L mm 118 170 170 139 171 171 184
Tube location-@ di; | mm 444 942 94,2 734 75.4 75.4 794
Joint load rating 7 Nm 1110 1460 1460 1675 2260 2260 3040
Weight G kg 3.07 47 N2 3.3 7.8 82 10,7
Mass moment of inertia I kgm® | 0.00325 | 00084 | 0,0086 | 0.0085 | 00158 | 0L0172 | 0,0260

For flange types see tables on pages 61-69.
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KLEIN Fixed joints aVoils
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Data sheet

KLEIN Fixed joints Group

108
la

=

0
Function torque capacity Mg [ Nm | 14000 | 14000 | 15000 | 17000 | 17000 | 20250 | 24750
Type and size 108 490 | 108 490 | 108 491 | 108 590 | 108 590 | 108 600 | 108 610
Swing-&@ dg | mm 158 158 156 172 172 168 168
Max. deflection angle 8 | Grad 25° 442 g+ 257 44° 35° K o i
Fixed joint length ly | mm 169 202 184 182 216 203 203
Tube location-& diz | mm 114.4 91,4 79,4 112,4 1124 88,4 88.4
Joint load rating T | Nm 2800 2800 3040 3490 3490 3910 3910
Weight G kg 10,0 10,8 11,9 I3 13,0 137 16,6
Mass moment of inertia Ta | kem® | 0,0284 | 0,0307 | 0,0357 | 0,0417 | 0,0472 | 0.0407 | 0,0647

For flange types see tables on pages 61-69.
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KLEIN

Fixed joints

Data sheet
Group

108

=

T
Function torque capacity Myc| Nm 25000 30000 35000 45000
Type and size 108 620 | 108 680 | 108 700 | 108 710
Swing-&J dg mm 178 196 200 200
Max. deflection angle B Grad 25° 28° 28° LI
Fixed joint length I mm 192 220 225 225
Tube location-i& dy; | mm 108,4 130.4 130.4 130.4
Joint load rating il Nm 4435 5100 6850 6850
Weight G kg 15.0 15,0 22,6 235
Mass moment of inertia ¥ kgm3 0,0489 | 0,0727 | 0,0612 | 0,1089

For flange types see tables on pages 61-69.
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Centre bearing
assemblies



KLEIN

Centre bearing assemblies

Data sheet
Group

125
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KLEIN Centre bearing assemblies g:;z;hw 0

le
L7
e‘ I o
O _3 ] O
i
|
b2
Funktion torque capacity Mgc Nm 6000 10200 | 10200 | 14000 | 15000 | 17000 | 20250
Type and size 125253 | 125375 | 125376 | 125490 | 125491 | 125 590 | 125 600
Flange face to tube location I mi 130 141 141 132 141 132 157
Flange face to bearing centre k; mi 85 95 95 80 95 80 100
Bearing internal-Z ds mim 45 55 65 65 55 65 60
Tube location-& dis mm 73.4 75,4 754 1144 79.4 1124 88.4
Height h mm 71,5 71,5 713 TES 71.5 71,5 80
Housing length by mm 230 230 230 230 230 230 255
Housing width b, mm 57 57 60 60 57 60 60
Bolt hole-@ dy mim & 15 15 15 15 15 15
Bolt hole centres by min 200 200 200 1935 200 200 200
Spline DIN 5480 dpy mm || 45x2.5 |55%2.5 | 55225 | 55%2,5 | 35%25 | 55x25 | 6Ox25
‘Weight G kg 4.3 9.4 9.7 1,0 9.2 9.9 12.0
Mass moment of inertia T kgm” | 0016 0,018 | 0,0192 | 0,0220 0,02 0,0277 0,03

For flange types see tables on pages 73-75.
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KLEIN

Centre bearing assemblies

Data sheet
Group

125
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KLEIN

Centre bearing assemblies

Data sheet
Group

125

l6
L7
‘.‘_‘] S l i
O T §e)
O
i
pa
Funktion torque capacity Mrq Nm | 25000 | 30000 | 35000
Type and size 125 620 | 125 680 | 125 700
Flange face to tbe location lg mm 182 165 181
Flange face to bearing centre l; min 107 107 107
Bearing internal-& ds mm 75 60 70
Tube location-& dis mm 108,4 130,4 1304
Height h mm 85.5 88 88
Housing length b mm 255 255 235
Housing width b, mm 60 65 65
Bolt hole-&2 dy mm 15 15 15
Bolt hole centres bs mim 220 220 220
Spline DIN 5480 dp mm | 60x2.5 | 60x2.5 | 70x2.5
Weight G kg 15.0 16,5 218
Mass moment of inertia ¥ l';gmI 0,0387 | 00639 | 0,0701

For flange types see tables on pages 73-75.
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Sliding joint
assemblies



KLEIN

Sliding joint assemblies

Data sheet
Group

152
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KLEIN

Sliding joint assemblies

Data sheet

Group 152
l5
o
=

Function torque capacity Mg | Nm 2700 5500 5500 6000 10200 10200 | 11550
Type and size 152200 | 152195 | 152 196 | 152 253 | 152 375 | 152 376 | 152 411
Swing-& dsg mim 104 125 125 125 138 138 156
Max. deflection angle | degree 15° 35° 35° 35° 35° 35° 35
Sliding joint length Is mm 285 445 445 374 398 398 420
Extension length 15 mm 90 110 110 110 110 110 110
Slip spline DIN 5480 diz | mm 38x2 - | 90x2,5 | 90x2,5 | 52x2,5 | 55x2,5 | 55%2.,5 | 65x2,3
Tube location-& d;; | mm 44,4 942 94,2 734 754 754 794
Joint load rating T Nm 1110 1460 1460 1675 2260 2260 3040
Weight G kg 5.6 9,7 93 11,4 16,6 16,5 229
Mass moment of inertia Jo | kem® | 0,0034 | 00131 | 0,0169 | 0,0134 | 0,0216 | 00234 | 0,0430

For flange types see tables on pages 61-69.
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KLEIN

Sliding joint assemblies

Data sheet
Group

152
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e - = Data sheet
KLEIN Sliding joint assemblies Group kb
ls
o}
P
g 1Y | -
F’J ,j : j
= L
==

Function torque capacity Mg | Nm 14000 14000 | 15000 | 17000 | 17000 | 20250 | 24750
Type and size 152 490 | 152490 | 152 491 | 152 5390 | 152 590 | 152 600 | 152 610
Swing-& dg min 158 158 156 172 172 168 168
Max. deflection angle B |degree| 25° 44° 357 25° 44° 358 35¢
Sliding joint length ls mm 332 466 420 352 468 450 450
Extension length 1; mm 110 180 110 110 180 110 110
Slip spline DIN 5480 dpp | mm 62x2 62x2 65x2.5 95x2 95x2 T5x2.3 | 1525
Tube location-& djz | mm 114,4 91,4 79.4 1124 112.4 88,4 88.4 B—
Joint load rating T Nin 2800 2800 3040 3490 3490 3910 3910
Weight G kg 16,0 212 119 19.0 27.0 58 16,6
Mass moment of inertia Ty kegm® | 0,0292 | 0,0387 | 0.0357 | 0.0526 | 0.0698 | 00407 | 00647
For flange types see tables on pages 61-69.
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KLEIN

Sliding joint assemblies

Data sheet
Group

152

Internet: http//klein-gelenkwellen.de
Eugen Klein GmbH, D-73734 Esslingen, ParkstraBe 27-29, Tel. + 49 711/3 80 05-12, Fax + 49 711/3 80 05-49




KLEIN

Sliding joint assemblies

Data sheet
Group

152

di13

-

Function torque capacity Mg | Nm | 25000 | 30000 | 35000 | 45000
Type and size 152 620 | 152 680 | 152 700 | 152 710
Swing-& dg mm 178 196 200 200
Max. deflection angle B |degree| 25° 28° 28° 30°
Sliding jeint length Is mm 379 455 Siins 325
Extension length Is mim 110 110 150 150
Slip spline DIN 5480 diz | mm 95%2 75%x2.5 | 90x2.5 | 90x2.5
Tube location-& dys | mm 108.4 130.4 130.4 1304
Joint load rating o Nm 4435 5100 6850 6850
Weight kg 23,5 40,0 47,3 49.0
Mass moment of inertia K Kg,m2 0,0626 | 0,0829 | 0,1322 | 0,1089

Internet: hitp//klein-gelenkwellen.de
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For flange types see tables on pages 61-69.




Flanges

— cross toothed connection to ISO 12667
— for “DIN’ connection to ISO 7646
— for “SAE"” connection to ISO 7647



Data sheet
KLEIN Flanges Part type

201

Internet: http//kiein-gelenkwellen.de

Eugen Klein GmbH, D-73734 Esslingen, ParkstraBe 27-29, Tel. + 49 711/3 80 05-12, Fax + 49 711/3 80 05-49




D h
K LE’N Flanges cioss tothed connection to ISO 12667 P::f;pzet 201

l3
21
T Y
~7] L da
ellag
Bl
¥ 1D
|
4
Size 196 376 376 490 490 490 491
Flange-& ds 120 120 152 150 180 152 180
Max. deflection angle B 35° 250 35° 250 5 44° 35°
Flange face to joint centre line Ly i 75 36 82 82 102 Gy
Thickness e 13 14 16 16 18 16 18
Bolt hole pitch circle-& dy 100 100 130 130 150 130 150
Bolt hole-& ds It e 13,0 13,0 15,0 13 15,0
Bush-@ dy 38 48 48 48 48 48 52
Across circlips 1y 110 116 116 133 133 133 133

All dimensions in mm.
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Data sheet

201
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KLEIN

Flanges cross twothed connection to 150 12667

Data sheet

Part type 201
L3
et
——{ j‘
3 A
L-7Lda
—}--% i
A a
S IR
| )
Size 590 590 590 600 600 620 680
Flange-& ds 150 180 180 150 180 180 180
Max. detlection angle B 73" 25 44° 57 35° 25° 28°
Flange face to joint centre line I 85 85 108 100 100. 92 100
Thickness ¢ 16 18 18 16 18 18 18
Bolt hole pitch circle-& d- 130 150 150 130 150 150 150
Bolt hole-& ds 13,0 15.0 15.0 13.0 15.0 13.0 15,0
Bush-& d; 52 52 5 52 57 57 57
Across circlips I 147 147 147 144 144 152 172

All dimensions in mm.
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KLEIN Flanges €11

201

Internet: http//klein-gelenkwellen.de

Eugen Klein GmbH, D-73734 Esslingen, ParkstraBe 27-29, Tel. + 49 711/3 80 05-12, Fax + 49 711/3 80 05-49




KLEIN

Flanges cross toothed connection to 1SO 12667

Data sheet
Part type

201

Size 700
Flange-& ds 180
Max. deflection angle B 287
Flange face to joint centre line I 100
Thickness e 18

Bolt hole pitch circle-& ds 150
Bolt hole-& ds 15,0
Bush-& d, 65

Across circlips Iy 172

All dimensions In mm.
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Data sheet
KLEIN Flanges it

201
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KLEIN

Flanges pin connection to 1SO 7646

Data sheet
Part type

201

Size 195 200 253 375 376 411
Flange-0 ds 120 100 120 150 180 150
Max. deflection angle B 35° 15 35° 337 35 357
Flange face to joint centre line I 75 48 75 86 86 95
Thickness e 8 9 8 10 12 12
Bolt hole pitch circle-& ds 101,5 80 101,5 130 155.5 130
Bolt hole-& ds 10 10,5 10 10 14 12
No. of holes 7 8 4 8 8 8 8
Location-& d 75 50 75 90 110 90
Location depth e 25 A5 25 3 3 3
Bush-& dy 38 38 42 48 48 52
Across circlips 1y 110 98 104 116 116 133
Slot u 8

All dimensions in mm, Other flange specifications can be produced on request.
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Data sheet
KLEIN Flanges Part type

201
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KLEIN

Flanges pin connection o 1SO 7646

Data sheet
Part type

201

Size 600 610 680 700 710
Flange-@ ds 180 225 180 180 225
Max. deflection angle B 35° 35° 25° 30° 307
Flange face (o joint centre line I 100 100 110 110 110
Thickness e 13 15 14 15 15
Balt hole pitch circle-& dy 140.5 196 1555 155.5 196
Baolt hole-@ ds 14 16 16 16 16
No. of holes z 8 8 10 10 10
Location-@ d, 110 140 110 110 140
Location depth e 3 5 3 3 5
Bush-@ dy 3 57 57 65 65
Across circlips L 144 144 172 172 172
Slot u
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All dimensions in mm. Other flange specifications can be produced on request.




Data sheet
KLEIN Flanges B

201
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KLEIN

Flanges sat connection to 1SO 7647

Data sheet
Part type

201

ds
d

i

1;
#

Size 253 376 491 610 600 700
~SAE*“- specification 1510 1600 1700 1700 1800 1800
Flange-& ds 146 1746 203.2 2032 203,2 203,2
Max. deflection angle B 35 357 33 35° 35° 30°
Flange face to joint centre line L 80 86 95 100 100 110
Thickness 24 9 9,5 9.5 11 11 11
Bolt hole pitch circle-@ d; 120,65 155,57 184,15 184,15 184,15 184,15
Bolt hole-& ds 12 10 10 10 10 12
No. of holes z 4 8 8 8 12 12
Location-iZ d 95,25 168,22 196,82 196,82 196,82 196.82
Location depth e 1,6 3 3 3 3 3
Bush-& dy 42 48 52 5 57 63
Across circlips L 104 116 133 144 144 172

All dimensions in mm. Other flange specifications can be produced on request.
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Coupling
flanges

— cross toothed connection to ISO 8667
— “DIN" connection to ISO 7646
— "“SAE" connection to ISO 7647



. Data sheet
KLEIN Coupling flanges Pt

224
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] Data sheet
ML EIN | coupling flanges s conedon 150867 | part type 224

84

d

i
dz
diz

i

'&

V'_A—‘“
e
Size 376 490 590 620 680 700
Flange-@ d 152 152 180 180 180 180
Thickness g 12 12 14 14 14 14
Bolt hole pitch circle-@ d, 130 130 150 150 150 150
Bolt hole-& ds 13 13 15 15 15 15
Clearance dy 98 80 118 118 118 118
Spline DIN 5480 djs 55%2.5 55x2.5 55%2.5 60x2.5 60%2.5 70x2,5

All dimensions in mm.
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Data sheet
KLEIN Coupling flanges Pt

224
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Data sheet

KLEIN | coupling flanges onemecinoiso76 | parttype 224

di
da

|

|
d

d
|
I

. o
1
ez
dler
Size 253 375 491 600 680 700
Flange-@ dy 120 150 180 180 180 180
Thickness e 8 10 12 12 15 15
Bolt hole pitch circle-& d; 101,5 130 1555 155,5 155.5 13553
Bolt hole-& ds 10 12 16 16 16 16
No. of holes zZ 8 8 8 8 10 10
Location-& dy 73 90 110 110 110 110
Location depth & 2.3 23 2,3 2.3 2.3 2,3
Clearance dy 80 106 119 119 118 119
Spline DIN 5480 diz | 45x2.35 55x2.5 55x2.5 60x2,5 60x2.,5 70x2,5

All dimensions in mm. Other flange specifications can be produced on request.
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5 Data sheet
K‘,E’" Coupling flanges Patttyps
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Data sheet
KLEIN | coupling flanges s comeciontoiso 7s47 P:: :,pze

224
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Size 253 37s 491 oh0 600 700
LWSAE*-Ausfiihrung 1510 1600 1700 1700 1700 1800
Flange-& d; 146 174.6 2032 2032 2032 203,2
Thickness e 9 11 11 12,5 12,5 12,5
Bolt hole pitch circle-@ dy 120,65 155,57 184,15 184,15 184,15 184,15
Bolt hole-& ds 12 10 10 10 10 12
No. of holes z 4 8 8 8 12 12
Location-@ ds 90,25 168,22 196,82 196,82 196,82 196,82
Location height e 2.3 1,5 1,8 1.5 1.5 1.5
Clearance d; 101.6 138.5 167 167 167 167
Spline DIN 5480 dps 45x2.5 535x2,5 55x2.3 60x2.5 60x2.5 70x2.5

Alle dimensions in mm.. Other flange specifications can be produced on request.
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1. Application Notes

Where rotating propeller shafts constitute a hazard, the operator must take suitable safety
precautions.

The propeller shafts supplied as complete assemblies have been carefully balanced; they correspond to
quality class G16 to DIN ISO 1940, in exceptional cases G40.

1.1 Transport and Storage of Propeller Shafts

The shatts should be transported and stored such that no rough impacts or collisions affect the cardan
shaft and the tube is not damaged. This would reduce the balance quality.

The shafts are best transported in horizontal position (Fig. 1). When transporting vertically, appropriate
security must be supplied to ensure that the joint halves do not come apart.

Fig. 1: eL

There is a risk of injury during transport and tilting of the joints. For crane transport, we recommend the use
of plastic ropes or belts mounted as shown.

Do not turn propeller shafts in the joint using mounting levers else the bearing seals can be damaged and
the lubricating nipples broken off.

The original KLEIN packing is intended only for dispatch and short term storage. The parts must be stored
in the dry, protected from the weather.

Propeller shafts should preferably be stored in the horizontal position as this prevents the shafts tilting and
avoids any damage. Do not place propeller shafts directly on the ground but where possible on wooden
shelves. For long term storage, bright metal parts should be checked for corrosion and where applicable
treated with corrosion protection oil.

1.2 Installation of Propeller Shafis

Before the propeller shaft is fitted, all flange surfaces must be thoroughly cleaned of corrosion-inhibiting
oil, dirt and grease in order to ensure the necessary static friction coefficient for torque transmission.

On no account may the welded balance plates be removed. Since the propshaft is always balanced
with the tube and joints together as an integrated whole, the joints of different shafts may not be interchanged.

The yokes 1 and 2 (Fig. 2) must be located in specific positions with the respect to each other so that the
uneven rotation induced by the first is cancelled out by the second. The yokes must be in one plane, and
only in very rare applications are they offset relative to one another by the precisely defined angle. The
correct position in any one instance is shown by the arrow markings on the shaft tube. The shaft should



always be assembled in such a way that the arrows point to each other. If it is incorrectly assembled, the
second joint will compound the uneveness of the first, and the shaft will run noisily and with increased
wear.

Fig. 2:
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The propeller shafts should be fitted with the spline protected from dirt and moisture as much as possible.
As arule, this means fitting them in the position shown in Figure 3 with the spline seal pointing downwards
so that any splashed water runs away from the splined section.

Fig. 3: Fig. 4:
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The high standard of balance of the shalft is only of advantage if the two connecting flanges to which
the propeller shaftis fitted run truly flat and concentrically. In addition, the radial bearing clearance and
the clearance between the centring boss of the connecting flange and the flange fitting should be
small.

Guide values for permissible flatness and concentricity runout and fit sizes for connecting flanges and
their centring bosses of diameter D (Fig. 4).

Shaft speed Flattness runout Concentricity runout Fit size
n = rpm P =mm R =mm t
500 0.1 0.1 h8
1.500 0.07 0.07 h7
3.000 0.05 0.05 h6é
5.000 0.03 0.03 i6

A high precision measuring flange may be used to test cross-toothed flanges.

To avoid difficulties when fitting the propeller shafts, the following tolerances must be observed as regards
the bolt holres in the flanges:

Hole circle +0,1mm
Hole circle pitch +0,05 mm
Hole diameter c12



1.3

1.4

The torque is transmitted by friction, by titled keys, or by toothing. The positive connections mean, that the
flange diameters can be smaller.

In order to keep the coefficient of friction as high as possible with friction connections, the flanges must be
clean and free from grease. The surface quality should not exceed a peak-to-valley heigh of 25 um.

For the bolted joint the bolts must be of strength class 10.9 and the nuts 10. They must be tightened up
even cross-wise with a torque spanner as set out in the table below.

Bolt Tightening Torque (Thread lightly oiled)
Nm

M 5 8.5

M 6 14.0

M 8 35.0

M 10 69.0

M12 120.0

M 14 190.0

M 16 295.0

Because of the large tightening torque, the connection flanges must have a sufficient strength (at least
700 N/mm?).

The bolts can mainly be inserted from the joint side (see data sheets).

All shafts are filled with grease on delivery and need no greasing on first installation. After lengthy storage
however the shafts should be lubricated again before commissioning.

When paint spraying the propeller shafts, it should be ensured that the area, in which the profile or seal lies
is protected from paint, together with the lubricating nipples.

Further notes on installation, maintenance, transport etc. are given in our leaflet TB 486.

Transport and Storage of Double Jointed Shafts

Transport and storage should always be done in such a manner, that the input and output shafts, the yokes
and the universal joints are not subjected to any severe knocks or blows.

The shafts are best transported on pallets or in crates. If the input or output shafts are tilted, there is a
danger of injuries due to crushing. The original KLEIN-packing is only intended for shipping and
for short term storage. Storage must be in rooms protected from the weather.

Double jointed shafts are best stored horizontally, as this prevents the shafts from tilting and from being
damaged from the outset. Shafts should never be stored directly on the floor, but on wooden shelving. If
storage is for prolonged period, the bright metal parts should be inspected for corrosion and treated with
corrosion-inhibiting oil.

Installation of Double Jointed Shafts

Before the double jointed shaft is fitted into the axle, any protective layer applied for transport purposes or
any protective caps on the input and output shafts must be removed.

Clean the double jointed shaft of corrosion-inhibiting oil, dirt and grease.

The splines on the input and output shafts must be checked for cleanliness and to ensure that they are not
damaged. The bearing and sealing surfaces must be similarly checked.



The position and location of the double jointed shaft in the axle is determined by the vehicle design.

Alldouble jointed shafts are lubricated before despatch and do not need to be lubricated when fitted for
the first time. After prolonged storage, however, it is recommended to relubricate the spider bearings
if provision is made for this.

When spray painting the joint, make sure that the grease nipple is protected against paint.

Maintenance of Propeller Shafts and Double Jointed Shafts
Propeller shafts are supplied maintenance-free or suitable for lubrication.

In the lubrication design (Fig. 5), the four bearings of a joint are lubricated via a tapered lubricating nipple
to DIN 71412 in the centre of the joint. In special designs, the lubricating nipple may be placed on the base
of the bearing bush.

The lubricating nipples must be cleaned before lubricating.
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The grease is forced into the distribution channel 2 via the tapered lubricating nipple 1 and transferred
to the universal joint bushes. The grease penetrates between the roller bodies via the channels 3 of the
pressure plate and edge 4 of the universal joint pin. When further grease is added, the grease penetrates
through the valve-like opening gap of the seal lips 5 and the labyrinth. Excess grease emerges from gap
6 of the labyrinth.

Apply lubrication until grease is exuded from all four bearing bushes.
If it is not possible to lubricate all four bearings fully, the shaft must be dismantled.

In standard designs, the length extension is maintenance-free as shown in the drawings in the table
part.

For special lubrication designs, the sliding profile (Fig. 6) is greased from a storage chamber (a) which is
filled via pressure lubricating head (b). The storage chamber (a) should preferably be lubricated with the
shaft retracted (vehicle loaded) so that an air cushion can form when the shaft is extended. To prevent
damage to the cardan shaft or bearings of attached assemblies due to incorrect excess greasing (a)
when the springs are compressed, if requested an excess presure valve (c) can be installed which
prevents an unacceptable pressure rise in this chamber.

Fig. 6:




2.1. Lubrication Intervals

Unless specified particularly by the vehicle or system manufacturer, we recommend the following
maintenance intervals. The data in the tables refers to European and comparable conditions,

Other operating conditions may require lubrication at shorter intervals. If propeller shafts are cleaned
with pressurised water or vapour jets, lubrication must be applied after every cleaning.

Lubricating Interval for Joints

Usage Lubricating Interval
Goods vehicles in long distance Every 50.000 km
travel and similar vehicles . or
max after 1 year
Goods vehicles in mixed road and Every 25.000 km
private land use, urban traffic and or
similar vehicles max after 6 months
Buses on long distance routes Every 50.000 km
or
max after 6 months
Buses in urban use Every 25.000 km
or
max after 3 months
Goods vehicles in site use, Every 12.500 km
community service vehicles, or
building machines, crane vehicles, max after 3 months
forestry and agricultural tractors,
military vehicles *
and similar vehicles
Industrial plant Every month but at the latest after
500 operating hours

* After travelling through water, shorter lubricating intervals are required.

Lubricating Intervals for sliding joints and centre bearing assemblies
The sliding joints and centre bearing assemblies are maintenance-free as standard.

Forversions intended to the lubricated by the manufacturer, the same lubrication intervals apply as for
universal joints.



2.2 Lubricating Grease

The recommended lubricants are lithium complex greased with a consistency to NLGl-class 2 to
DIN 51818.

In particular we recommend the products listed in our leaflet TM 150.

It must be ensured that greases with a different type of saponification are never used, because lithium
and sodium greased for example are incompatible.

KLEIN-propeller shafts in normal design are suitable for operating use at ambient temperatures from
—35°C to + 60°C (for short periods and only occasionally, up to + 80°C).

If Propeller shafts are to be used outside this temperature range or in ambient conditions deviating
from the norm, please contact us.

2.3 Timelimits for checkups
CAUTION!

These timelimits and contents for checkups can be found in the technical appendix on
our homepage:

www.klein-gelenkwellen.de

3. Repair and Replacement of Wearing Parts on Propeller Shafts
All joints are fully dismantable and designed for dismantling without special tools.

However for safety reasons, the following work should be carried out only by competent work shops.
In case of doubt please ask us.

When dismantling a propeller shaft, first check whether the positions of forks 1 and 2 are marked by
arrows (see Fig. 2); if the marking is covered with paint, these sliding parts should be clearly marked
together.

We strongly recommend not replacing damaged bearings individually as in most cases the pins on the
universal joint will also be damaged. It is therefore advisable ta replace only complete universal joint
fittings (Fig. 7). In the case of wear in the sliding profile, splined shafts and hubs should always be
replaced together. The wear limit for fast running shafts is achieved when play is perceptible in the
installed position.

Fig. 7.




3.1

3.2
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Dismantling a Joint

1. Remove all four circlips with circlip pliers.
2. Push the universal joint and bushes to one side using a press (see. Fig. 8a).

3. Clamp the projecting bush in a screw vice and withdraw the bush with light hammer blows on the fork
(Fig. 8b). Do not reuse bearing bushes with thin walls.

Fig.8a: Fig. 8b:
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Assembling a Joint

1. Press in the bearing bushes exactly in line with their centrelines, without tilting them.

2. Fitcirclips so that the universal joint can be easily moved. To achieve this, circlips of various thickness
are used and if absolutely necessary a thicker circlip can be ground to the required dimension. The
clearence at the ends of the pins should be adjusted so that the bending moment of the flange in
both axes does not exceed 4 Nm, without letting the flange drop down on his own accord.

3. Check that the joint runs true. To do this, mount the propeller shaft on the flange fitting and check
the tube with a dial gauge. Maximum permissible runoutis 0,1 mm. For running speeds under 1500 rpm
this check will in most cases avoid the need for balancing and for speeds above 1500 rpm it considerably
shortens the balancing process.

In the case of motor vehicles, the running speed is generally above 1500 rpm. Propelier shafts for this
application must be dynamically balanced. The balancing speed should always be 10 — 15% above the
maximum speed occuring in service.

The acceptable balance is laid out in DIN ISO 1940 (see page 98).

Repair and Replacement of Waring Parts on Double Jointed Shafts

Repairs to double cardan shafts should be considered only in emergency cases when it is not possible to
obtain replacement shafts.

For safety reasons, repairs should be carried out only by authorized workshops.
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4.2

Dismantling a Double Joint

We strongly advise that individual damaged bearings should not be replaced, since in most instances
the pin on the spider is damaged. For this reason, it is advisable only to replace complete double jointed
shafts.

If the double jointed shaft is designed with forked shafts, the dismantling of the spider can be carried out
as described under 3.2. The following description is usual for fist-designed shafts.

Remove the circlips from the outer drive ring, and press the spider, complete with the bushes, up against
the drive ring. Take out the bush protruding from the drive ring. Remove the opposite bush in a similar
manner and twist the shaft complete with spider out of the drive ring.

Remove circlips from the spider and withdraw both bushes from the spider. Press out the spider pin out of
the shaft and spide, having first unscrewed the retaining screw for the spider pin.

Assembling a Double Joint

Place the larger opening of the spider on the shaft and press in the new spider pin. Make sure that the
spider pin is centred in the shaft boss. This is checked between centres or on prism blocks. The permissible
tolerance is = 0.1 mm. Screw the retaining screw for the spider pin.

Insert the bushes in the joint and press them in. Secure them in a centred position with circlips, preferably
without any clearance. Permissible tolerance = 0.1 mm

Introduce the assembled shaft into the drive ring. Position the bushes in the drive ring and press them in.
Secure them in a centred position with circlips. Permissible tolerance + 0.1 mm.

Pack the double jointed shafts with grease through the grease nipple until grease comes out at the
bearings.

Kinematics of Universal Joints

If two shafts bent at angles to each other are connected with an universal joint (Fig. 9) and the drive shaft
moves at constant angular velocity w;, the driven shaft runs with uneven angular velocity w,, ie. the twist
angle e, of the driven shaft does not at any point agree with the twist angle «; of the drive shaft. The
difference angle Aa and hence the degree of unevenness u depends on the deflection angle of the joint.




The correlations are shown in the following figures 10 to 13.
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6. Complete Compensation for Uneven Movement by the Second Joint

Proper connection of two universal joints in series can compensate fully for the unevenness of the
movement. For example, the advance caused by the first joint + A« is compensated by a retard of the
same order — A« from the second joint. For this to occur, the following must be fulfilled:

1. The deflection angle of the joints must be the same.

2. The parts of the second joint must run 90° earlier or later in their deflection plane formed by the input
and output shafts than the parts of the first joint. Or to put it more clearly: the forks of the centre shaft
must lie in planes A and B formed by their input and output shafts at the same time (Fig. 14).

Fig. 14:

Two common applications can be derived from this general principle:

6.1 Z-Deflection

In this most common application method, the deflection occurs in one plane only (Fig. 15). For complete
compensation for movement, the forks of the common shaft must lie in one plane and the deflection
angles must be the same.

Fig. 15:




6.2 W-Deflection

Here the same applies as for the Z-deflection.

Fig. 16:

6.3 Physical Deflection

If the two shaft projections viewed from the side show a Z-deflection and from the top a W-deflection or
vice versa, there is a physical deflection as shown in Fig. 14.

The resulting deflection angles 3; and 3, and the twist angle of the deflection planes can be determined
from the deflection angles B4, B2, Bui, Buz 0f the projections in Figs. 17 and 18.

Fig. 17:
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Example (graphic process):

An arrangement as shown in Fig. 19 is used. The size and direction of the twist angle ¢ must be
determined.

Fig. 18:
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Values Byy = + 15°and By, = + 7° are entered in the diagram (Fig. 18) and added geometrically. The
dotted line 1 is the deflection plane of the joint 1 viewed from direction C onto the shaft. The length of
the dotted line gives the resulting deflection angle 8, = 16,5°.

The angles Byz = — 11.5° und B = + 12° are entered in the same way and an extended line 2 gives
the deflection plane of the joint 2. The length of the extended line 2 gives the resulting deflection
angle B..

The angle between the two lines 1 and 2 is the tiwst angle ¢. The fork b of joint 2 lying on the common
shaft must be twisted by this angle in relation to the fork a of joint 1 lying on the common shaft when viewed
from direction C. In other words, by 71° counterclockwise.

The resulting deflection angle can be calculated as follows:

tangr =V tan? B + tan? By,

tan B, = V tan? Bz + tan® Byz



and the twist angle ¢:

_ lan By
tan @y = BRE. B:

_ tan Buz
tan q}E = ‘—‘-‘-“tan e
=@ @

The sign must be taken from the graphic proces. If is ¢ greater than 90°, in practice the explement angle
is taken.

6.4. Permitted Tolerances

If for design reasons, complete evenness of the deflection angle is not or is not always possible, the
following condition should at least be observed:

Be=V B -B° =3

where B¢ corresponds to the deflection angle of a single joint which generates the same degree of
unevenness as the propeller shaft.

6.5 Multiple Joint Shafts

Multiple joint shafts with 3 or more joints are often used in vehicles. Then

Be=V 2p2+plep?. +82 =%

Joints with the same fork position in relation to their deflection plane have the same sign (see Fig. 20).

joint n

In many cases, even with multiple joint shafts with physical deflection, sufficient compensation can be
achieved. Please ask; we would be pleased to advise you.

Further information on propeller shaft kinematics is given in VDI directive 2722.
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Bearing Forces and Bending Moments

By deflecting the moment in the joint, the additional moment M; acts on the fork. For the joint shown in
Fig. 21, M, and Mz are calculated by dividing the moments vectors:

Fig. 21:
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Bearing Forces in Z-Arrangement

The additional moment M; exerts forces on the bearing which apply bending stresses to the shaft. Fig. 22
shows the additional moments and bearing forces in the 0° and 90° position.

Fig. 22:
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The bearing forces swing between zero and maximum twice per rotation.



7.2

7.3

Bearing Forces in W-Arrangement

According to Fig. 23, in this arrangement the following additional moments and bearing forces apply:

Fig. 23:
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The bearing forces swing between minimum and maximum twice per rotation.

Displacement Force on Propeller Shafts with Length Extension

To displace the sliding piece under the effect of torque, a displacement force L is required which must be
supported by the bearing A, B, C, D.

The maximum displacement force is:

L=2-p-M '(d.-cos‘:r-cosﬁ * lﬂgﬁ )
where u = coefficient of friction. For hardened, nitrated and/or phosphatized parts,
w = 0.1 can be assumed; for rilsan-coated parts, u = 0.06
My = drive torque
di = reference diameter of sliding profile (see table)
t = angle between tooth flank and centre point beam (see table)

C = profile overlap (tooth engagement length, see table).



8.1

Table

Profile to dircost Cin
DIN 5480 m m

38 x2 0,0310 0,072
52 x 25 0,0427 0,100
55 x 2,5 0,0452 0,105
62 % 2 0,0503 0,075
65 x 2,5 0,0539 0,125
75x 25 0,0626 0,145
90 x 2,5 0,0758 0,175
95 x 2 0,0789 0,085

This gives the bearing forces: B kSR T

m
L-si
Baxial = Caxia = L - cOS B R %p-*q)
& 9

Usually only axial forces are significant.

Dimensions of Propeller Shafts

The dimensions of the shaft depend on many factors. The rules below will give an approximate selection.
In borderline cases, please consult us. The questionnaires on pages 107 and 109 will help you. We would
be pleased to give you advice.

Selection of Joint Size for Stationary Drives

The part of the propeller shaft which determines its useful life is normally the joint bearing. So the joint size
should preferably be determined from the transferable torque of the bearing. The calculation below is
based on the standard roller bearing calculation, where the oscillating movement is regarded as replaced
by a rotational one.

The dimension for the transferability of the bearing is the joint load rating T = C + R, where C is the dynamic
transfer capacity of the bearing and R the distance of the bearing centre from the joint centre. The joint
load rating is given in the data sheet for the shaft. T,y can be determined using the same equation. It
applies to uniform operation, i.e. when the torque M occurs throughout life L, at rotation speed n and def-
lection angle 3.

Tt =M:-K: 1 (M)Q.SNm

2-cosp | 46,8 16667
Ter = necessary joint load rating in Nm
K = shock factor (see table)
B = deflection angle of joint in ° (degrees). For angle < 3°, B8 = 3° must always be used.
M = torque to be transferred in Nm
Lnes = necessary (required) life in h. This Ly, at least is achieved by 90 % of all shafts. The average Ly,

of all shafts is then 5 times as high.
n = rotation speed of shaft in rpm.



Shock Factors

Drive Unit K with rubber coupling K without rubber coupling
Elec. motors 1 1
Motors with converter 1 1
Dieselengine 1-3 cylinders 2 2.5

4 or more cylinders 1.5 2.0
Petrolengine  1-3 cylinders 1.5 2.0

4 and more cylinders 1.25 1.75
Compressors 1-3 cylinders 1:25 1.75

4 and more cylinders 1.15 1.5

Example:

A working machine with a small mass moment of inertia, which assumes a torque of 1000 Nm at
n = 1450 rpm, should be driven by an electric motor via a shaft running under a deflection angle of 7°. The
life should be 2000 h. What joint size is required?

Solution:
Electric motor and impact-free working machine gives an impact factor of 1.0. Then:

= 1339 Nm

Teq = 1000 - 1 - —L - (200011450-7)0.3

2-cos7° 46,8 - 16667

So Ty is found to be 1339 Nm. From the data sheet, we now select the shaft with the next highest value.
If we are to use a shaft of design 008 for example, the type and joint size 008 195 are selected with a joint
transfer capacity of 1460 Nm.

MK
cos 8 =Mmax

1000 Nm - 1,0 = 1460 Nm - cos 7° = 1449,1 Nm.

For the joint found, we now check that

The condition is fulfilled, and the shaft can be used. It will achieve a life of:

) 3,3

3.33 3
s gt (L) =2000h- (@95‘5’1 = 2667 h

Tert 1338 Nm

In many applications, in particular in vehicles, the moment, the rotation speed and/or the deflection angle
are not constant. We must then try to form classes to which moment, rotation speed and deflection angle
can be allocated and determine their time proportions.

For an initial estimated joint size, the individual life can then be assessed for each class:

(2 Tuom cosB, | 33%  16667-46,8
L= .

M, K N+ 8 h

Where:

L. = individual life of class n, where n = 1,2,3...n,
M, = the moment allocated o class n,

Tuwarn = joint power factor of estimated joint size,

iy = rotation speed allocated to class n,

B = deflection angle allocated to class n,

See page 92 for other symbols.



From the individual life, the total life can be determined as follows:

= 100%
44 Q2 Gn
- SR
Lhi Lne Lin

where:
q = time proportion in %
Lpt...Lnn = individual life in h.

Selection of Joint Sizes for Vehicle Drives

In this section, the following symbols are used:

Mes = funcition torque capacity (from data sheet)

M, = general dimensioning moment for a propeller shaft
Ma,Mg,Mc = dimensioning moment for propeller shafts A, B, C
Mot = general proportional engine torque on propeller shaft
Mistinax = max. engine torque

MQgadx = general proportional wheel adhesion torque at propeller shaft
-] = joint bearing safety factor = 1.5 <s <2.0

k = shock factor (see table page 93)

MR = tyre coefficient of friction = 0.6 < u < 1.0

n = general gear efficiency

Na = efficiency of engine gear

Nv = efficiency of transfer box

N = efficiency of final drive

iw = theoretical value for converter ratio

iwe = converter brake conversion

T i = max. engine gear ratio (1st gear)

iG min = min. engine gear ratio (1st gear)

v max = transfer box ratio (1st gear)

ivmin = transfer box ratio (nth gear)

in = final drive ratio

Vv = engine torque distribution ratio ImL;::

Rayn = dynamic rolling radius of tyre

Gy = front axle load; total front axle load

Gy = front axle load, 1st axle

Gyz = front axle load, 2nd axle

GH = rear axle load, total rear axle load

Ghi = rear axle load, 1st axle

Ghz = rear axle load, 2nd axle

The function torque capacity Mgg of the propeller shafts is given in the data sheets in this catalogue.
This moment can be transferred by the propeller shaft for short periods at limited load frequency with
0° joint deflection angle.

With a joint deflection angle of 8°, the function limit moment is reduced by the factor cos 8°.
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The function torque capacity Mgg must be sufficiently larger than the dimensioning moment My
Meg = 1,5 - M,

The dimensioning moments M, for the propeller shafts between the engine and the final drive are
calculated approximately from the moments of the torque M.+ exerted by the engine and the adhesion
moment M4« exerted by the wheel, as follows:

M! - Mmol:2' Mraay

For propeller shafts A between the engine and the gearbox, the influence of the high rotation speed part
and the engine shock factor must be taken into account.

If a converter is fitted, some special features should be observed:

If the propeller shaft is installed between the engine with converter and the gearbox, the impact factor
s = 1 must be used. If the propeller shaft is between the engine and gearbox with a converter in front,
the effect of the wheel moment = 0.

If the brake conversion iwr < 1.4, its influence can be ignored, so i, = 1.

If the brake conversion iy > 1.4, its influence must be allowed for by a factor of 0.76, so iw = 0.76 iy

Selection System for Propeller Shafts in Vehicles for Normal Use

Road Vehicle 4 x 2
A
B B
() (+)
a ] - KT i = nE

Selection torque for propeller shaft A between engine (O and gearbox ®@.

g 1
Ma = (Mmotmax * fw* S K- + Gy * Rayn* g - o Me M) 5~

Selection torque for propeller shaft or multiple joint shaft B between gearbox @ and differential @ .

1

% ' 1
Mg = (Mmotmax * iw * igmax * Mg + G * den'.uan‘ T'T]A) S

Road Vehicle 6 x 2

o G

P e,
Q80

TE

Selection torque for cardan shaft A between engine () and gearbox @.

. 1 1
MA=(antmax'|w'5'k'+GH1'Ryn'“ﬁ'__"nG'TIA}'T

iA : IGmm
Selection torque for propeller shaft or multiple joint shaft B between gearbox @ and differential @

A 1
MB= (Mmotmax'|W'*Gmax'T}G+GH1 'Rdyn':u-R' nA) B

ia



Road Vehicle 6 x 4

and Road Vehicle 8 x 4
A @ .'
O Jotof oo, Sl i L
ONO, Epe=E) () ()
: C— T L — R mm—

Selection torque Mx for propeller shaft A between engine @ and gearbox @

. 1
My = (Mmolmax|w'5'k+ Gh* Ryyn " mm - e 'TlG"]A) i
Selection torque Mg for propeller shaft or multiple joint shaft B between gearbox @ and differential @
1 1
in 'n*‘) )

Selection torque for Mg: for propeller shaft B’ between differential gears @

Mg = (Mmof mwax bt iG max ‘Mg + Gy - I:Lcig,rn " MR

o 1 T
Mg = (Mmolmaﬂw'|Gmax'7]G+GH2'den'.‘-¢ﬂ'K'T]A) ‘2

All-Wheel Drive 4 x 4

Selection torque M, for propeller shaft A between engine (D and gearbox @.

Ma = (Mmctmax'iw's'k+G'Rdyn'f-°R‘i ]V‘T}A'TIG'T]VJ‘%

A" G min *

Selection torque My, for propeller shaft A’ between gearbox @ and transfer box @.

" f 1 1
Ma = (Mmotmax'lw'|Gmax"r|G+G'den'ﬂ-ﬂ'w"ﬂn‘nv )E

Selection torque Mg for propeller shaft or multiple joint shaft B between transfer box 3 and differential
gears @
o : v 1 Vo
Mg = (Mmmmax"w' lemax * Wes " Mla " TV 7 + Gy Rayn " e - T A ) ‘B
Selection torque M for propeller shaft C between transfer box & and differential gears @

. v 1 1 1
M¢ = (Mmmmax'|w'|Gmax'|\fm'TIG'T]V'm+GV'Rdyn'F~R'K'ﬂA )'E



8.4

All-Wheel Drive 6 x 6

Selection torque M, for propeller shaft A between engine (D and gearbox @.

y 1
Ma = (Mmotmax'|w's'k+e"den'lu'Fi'T

i Vo

) 1

MaMe v |3

Selection torque M for propeller shaft A’ between gearbox @ and transfer box @.
( i ‘ ) -3

Ma = Mmotmax"w'IGmax'T]G""G'den‘.\u'ﬂ'W'T}A'n\f E

Selection torque Mg for propeller shaft or multiple joint shaft B between transfer box ® and differential
gears &

. v 1 e
Mg = (Mmotmax'|w' lg max * I\I"m;,.g""]G'T']\ui‘ T+v = GH'Rdyn'#R' K “Ta J ‘5
Selection torque Mg for propeller shaft B’ between differential gears @

s i v - 4 1 1
Mg = (Mmclmax'Iw'|Gmax'|Vna,'T]G'T]V'1_ﬁ'E+GH2'RUVHIF‘R'K'T]A) 2

Selection torque Mg for propeller shaft C between transfer box @ and differential gears &

gy ; 1 1 1
Mc = (Mmctmax'lw‘|emax‘|vm'TiG‘1'Iv‘m +GV'Rdyn'|“'ﬂK'nA ) "2

These selections will avoid major dimensioning errors. However, they disregard important influences
on the useful life such as deflection angle, rotation speed, loading, effect of dirt, temperature etc. For
example, halving the deflection angle doubles the life, as 9.1 shows.

Please therefore use our questionnaire. We recommend the correct joint size using our computer
program.

Critical Rotation Speed

The propeller shaft found from dimensioning specifications 8.1, 8.2 or 8.3 must now be checked for
bending-critical rotation speed.

In general, propeller shafts run uncritically, i.e. their operating speed is below the critical speed. The
critical speed for propeller shafts with steel tube is calculated from the equation:

Nerivtube = 1,22 - 108 ¢ IDLQ y \/ D? + d® min~"

where D = tube external diameter, d = internal diameter and |, = free length between the joints or centre
bearing assemblies all in mm.

If special propeller shafts are produced with steel rotating rod, calculate the critical rotation speed as
8, D o 1
Neivren = 1,22 - 107+ 1z min

where D = rod diameter and |, = free length, all in mm.
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These equations apply for smooth tubes or rods. propeller shafts only achieve around 80 — 90% of this
speed because of play in bearings and sliding pieces and additional dimensions. As the max. operating
speed should lie 10 — 20% below this critical speed, the operating rotation speed selected is:

Noperation = 0,6 . . . 0,7 Neriy

The maximum operating speed can be taken from the diagrams below.

Fig. 24:
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length between joints | in mm length between joints | in mm
Propeller shaft with steel tube Propeller shatt with steel rotating rod

If the maximum operating speed is not sufficient, a larger tube diameter or rod design with centre bearings
should be used.

Balancing Propeller Shafts

Propeller shafts for drive shafts in the automotive industry are dynamically balanced. Balancing is the
equalization of weight of eccentrically running masses (Fig. 25) in the propeller shaft to achieve quiet
running and reduce load on the joints and bearings in the connected assemblies.

Fig. 25: Definition of imbalance:
H Imbalance U=u-r ingmm
where u = unequalized individual mass
on radius r
Shifting of centre of gravity
€= % = % in gmm/kg,

where G = weight of part to be balanced.

Sensible Values for Permitted Imbalance

Practical experience has shown that as the rotation speeds increase, a smaller shift in the centre of
gravity can be permitted. It is therefore sensible to take the product of rotation speed x shift in centre
of gravity as a value for the permitted imbalance. DIN ISO 1940 “Requirements for balance qualitites
of rigid rotors” is also based on this concept. A table there gives “quality classes” for different components,
where it has been assumed that there is no point in balancing the different elements (wheels, rims, wheel
sets, crankshaft components, shafts etc.) of a closed machine group, e.g. a vehicle, to widely differing
quality classes.
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According to DIN ISO 1940, propeller shafts should comply with class G40 (e - w = 40 mm/s), and
propeller shafts for special requirements, class G16 (¢ w = 16 mm/s).

Unless the customer specifies otherwise, the shafts are balanced at the maximum rotation speed to
quality class G16. The permitted residual imbalance is determined from the equation below:

G
Mg+ d

u = 99363 - in g per side

where: u = permitted unequalized individual mass per side in g
G = shaft weightin kg
Near = balancing rotation speed in rpm
d = tube diameter in mm

Example:
Shaft of 44 kg, npa = 3500 rpm,
Tube diameter 90:

SE A 44 - i g .
u = 99363 - 77555 = 13,8 g unequalized individual mass per side

As repeated clamping gives different values due to play, the values of the equation only correspond
65 % to the value permitted under DIN ISO 1940. In test runs with repeated clamping therefore, 135 %
of the value given in DIN ISO 1940 is permitted, i.e. approximately double the equation value.

Mass Acceleration Moments
- Influence of Rotation Speed and Deflection Angle

In order to achieve adequate smooth running of the propeller shaft, the mass acceleration moment of
the centre part between the joints must not be too large. The mass acceleration moment depends on
the mass moment of inertia of the centre part, the rotation speed n and the deflection angle of the joint.
The permitted size of the mass acceleration moment increases with the moment transferability of the
joint, i.e. as the joint power factor T increases, the permitted mass acceleration moment M, also
INcreases.

For propeller shafts in goods vehicles, depending on requirements, installation conditions and sprung
mass system, the specific mass acceleration moment

; N
M spec = 0,04 bis 0,06 -

If sound radiation is taken into account (buses etc.), the specific mass moment of acceleration M, gpe:
must be smaller; if humming noise is of secondary importance, M, ... can be lager.

The specific mass acceleration moment M, ¢, iS the quotient of the mass acceleration moment of the
centre part and the joint power factor T.

M
M, spec = TE

where M, = ¢ - J,

L ) h
£ n+n . Bin"B-cosp-sin2a . -
ande = ( 30 ) (1 —sin’B -sinfa) 1>

2

with B8 = deflection angle of joint & = rotation angle position of propeller shaft (¢max at o = 45°),
n = rotation speed of shaft in rpm and J,, = mass moment of inertia of shaft centre part in Nms?.

The table below was produced from these equations and gives the max. n - 8 value for propeller shafts
of centre length 1.5 m as approximate values.



Joint Size Naiax nxg
rpm rpm - degree
196 5500 28000
200 5500 34000
253 5000 24000
375 4800 21000
376 4800 19000
411 4600 19000
490 4400 17500
491 4500 17500
590 4000 16000
600 4200 18000
610 4000 17000
620 4000 16000
680 3800 15000
700 3700 16000
710 3600 14000

How far these values can be exceeded depends on the requirements for smooth running and many
peripheral canditions. With favourable sprung mass systems, the values can be exceeded up to 50 %.

8.7 Measures to Improve Smoothness of Running

To reduce the radiated noise (gears or axle noise), the propeller shaft can be fitted with a cardboard tube

pressed into the shaft tube. This effectively damps the higher frequencies.

9. Features of the Double Joint

Double joints are used to drive steerable rigid axles. Their main area of application is all-wheel drive goods
vehicles. The dimensioning criteria below therefore relate to this area.

Fig. 26:

&
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Example of a driven
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27
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vehicle steering axle
with double jointed shaft




9.1 Axial Movement of Drive Shaft on Turning

In Fig. 27, 1 represents the fixed bearing driven shaft, 2 the mobile bearing drive shaft. A and B are joint
bearings, 0 is the pivot pin axle.

Ifthe joint is fitted such that rotation point 0 of the pivot pin axle agrees with centre point M of the extended
joint, with the joint bent by deflection angle 8, unequal deflection angles 8y and 3, occur and hence
unequal transmission as shown in Fig. 29 curve B, = 0°and y = 0.

Fig. 27: Fig. 28:
- — -———————— |y —— X
e—— 3+ 3 - o e — 3
Y -
|
A M lD |/ B r/xza
l re F .
T = &3
R i
b
1 pEx e
5 il s FT

Now by offsetting the centre M of the extended joint by a dimension y in the direction of the fixed bearing,
a specific deflection angle can be made to give constant velocity (Fig. 28). A constant velocity angle 8, of
32°—35°is favourable, as this gives the minimum unevenness the entire deflection angle range (Fig. 29).

Fig. 29:
+0, 02 — +0,02
/1//‘/ \+\
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g‘ g c y=+1, 531
o o = -
T -0,06 A\ . -0.06
T s
- E:
-0,08 P 2 _p.08 y=0
or  10° 20° 300 40" 50°
—=Joint deflaction angle B -0,10
y=-1,531
-0,12
o 100 200 30° 40" 50
——®Joint deflection angle b
Influence of constant velocity angle B, Influence of joint offset y
on degree of unevenness U on degree of unevenness U

The offset y to be applied in order to achieve totally constant velocity at deflection angle g, is:

1
cos f,
2

y=3( 1)



When the joint is deflected, an axial displacement of the drive shaft 2 occurs, so this must therefore have
mobile bearings. The maximum axial displacement is:

sin(QO + g — arc sin ?S-'c%f._ﬁ-g]
== T = —
X=l ] 1

cos 5

With a constant velocity angle of 32°:

Var =0,02-1

and

Xsp0 =0,0641"14 at 40° deflection angle,
Xqg0 =0,0944 |, at 48° deflection angle.

9.2 Axial Movement of the Drive Shafts with the Use of
Offset Axis Universal Joints

This catalogue shows only double jointed shafts with offset angle universal joints. In the bent state, in
addition to the movements described under 9.1, these also generate an axial movement which is
performed twice every shaft rotation (Fig. 30).

In the 0° and 180° positions of the double joint, the axis offsets Al (AA’ and BB’) are added linearly to the
joint spacing | (AB’).

Fig. 30:

In the 90° and 2707 position of the double joint, the axis offsets Al are added to the joint spacing |,k
according to the directions of the individual deflection angles g} and 33.

The difference AX of these sums is the movement described by the drive shaft of the double jointed
shaft twice per rotation. This must be taken into account in the dimensions.

106
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Movement travel AX = X — X’

X is the displacement of the double joint in the 0° and 1807 position as produced also in the double shaft
without offset axis joints.

X'is the displacement produced when on deflection of the joint in the 180° and 270° position of the double
jointed shaft with offset joints, due to the shorter joint interval.

(sin 90+g—~arcsin [(15+IJ,_L% (@—1))-sinﬁ))
5 i

cos 5

ol |

X’=I1k.

With a constant velocity angle of 32°, assuming that Al = 0.1 |, and thus:

|1k = |1 -2 AL

then

X'40= =0.0756 - |1k

Thus for movement travel AX:

ﬁXwﬂ = 0.0641 - |1 — 0.0513 - |1k
AXHU = 0.0944 - |1 - 0.0756 - {1;(

The axial movement of the drive shafts takes place in the area of the axial movement of the deflection, i.e.
the cardan shaft is “shortened” twice per rotation.

Centre Displacement of Fork Head (Carrier Ring)
with Deflected Joint

When designing the space required for the yoke, it must be noted that, in addition to the deflection and
axial movement, its centre is displaced twice per rotation. The centre displacement e is greater on the
drive shaft side than on the driven shaft side.

For the drive shaft side:
€max = (Al + AX) * sin 82

where the input drive deflection angle 8.’ is calculated as follows:

B5 = arc sin (G-&JL% ( ! —1)]'sinﬁ)

| G S'[.gl_
ik 085

For the driven shaft side:

€min = Al - 8in B4

where the drive deflection anglel 3 is the difference between the total deflection angle g and the input
drive deflection angle ;.

SoBi=p8- B



10. Dimensions of Double Jointed Shafts — Selection of Joint Sizes

The selection torque for determining the double joint size is calculated from the engine moment distribution
and the maximum gear ratio, including the differential gear ratio.

The load from the wheel adhesion torque, determined by the axle load, tyre rolling radius, coefficient of
friction and possibly final drive ratio, must be checked.

Mahatt mot = Mot max * 1g max * 1 max * Mg * v * PR Ip*Mp
1
Mshaﬂ Rac = Gi den CHRC E ‘MR

Formulae symbols in addition to 8.2:

in = differential gear ratio

iR = final drive ratio

MR = efficiency of final drive

Mo = efficiency of differential gears

The lower of the two torques must not exceed the nominal moment of the double jointed shaft.

The double jointed shaft determined in this way has an adequate life as the time proportion of maximum
load is usually very low.

if the vehicle is driven mainly or exclusively via driven steering axles, the life must be checked.

In these cases, we recommend making the selection on the basis of the collective ioad in collaboration
with us.

The transferability of double jointed shafts decreases as the deflection angle increases. This limitation is
usually insignificant as in practice the maximum engine torque is not transmitted at full steering lock of the
wheels for technical reasons.

10.1 Load on Shaft Bearings

Double jointed shafts must be supported on bearings on both shaft halves immediately next to the
joint, where the driven shaft or wheel hub pin is axially fixed and the drive shaft must be axially mobile
(see sections 9.1 and 9.2).

When the moment is transferred, additional forces are generated which must be taken into account in the
dimensioning of the shaft bearings.

Fig. 31:

According to section 7.2, the bearing forces are calculated as follows (Fig. 31.)

Bearing load in B:

2-M- sins - (a+b)

B= Lb
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Bearing load in C:

_2-M-sin%-a
C= b

The axle shaft which is normally longest in practice (drive shaft) should therefore not be dimensioned
from the torque, but because of the bending must be stronger. Bearing B should be either an adjustable
ball bearing or must have a small bearing width so that the oblique position ag can be supported by the
bearing without constraint.

The elastic flexion is determined as follows:

i m 2:M-sin%-a- b
| L-9-V3-E-J

The oblique position of the shaft bearing is:
arc tan ag = 0,1925 - ibl

The loading conditions on the driven shaft (wheel hub pin) are similar. The flexion here is usually irrelevant
because of the shorter lengths.

Safety Notes

® Selection, transport, storage, installation, maintenance and repair of a propeller shaft require
specialist knowledge and may only be carried out by experts.

@® The EC-Machine Directive must be observed.
@ The most important safety notes in the text above are marked A

The following should also be noted:

@® The operating data established in selection of the propeller shaft, such as torques, rotation speeds,
deflection angles, lengths, temperatures etc., must not be exceeded.

@ The delivery state of the propeller shaft must not be modified.

@ |f people or safety-critical components such as electric leads, brake lines, hydraulic pipes or fuel pipes
are in the tangential area of the propeller shaft, where necessary covers or protective brackets etc.
must be fitted or equivalent security provided by appropriate engineering measures.
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Questionnaire for Vehicles

a T
Company:
To Dept.:
L Contact: 3
Eugen Klein GmbH
Gelenkwellen Address: 1
ParkstraBie 27-29
D-73734 Esslingen Tel.: -
Fax:
I ol
Description of
application:
Vehicle model: Type

Wheels x drive wheels: O 4x2 O 6x2 O 4x4 O 6x4 O 6x6 0O 8x4 O Bx6

Operating conditions/

traffic type: O town [0 scheduled O suburban [ long-distance site [0 building site
Drive machine: 0 dieselengine [l petrol engine [0 electric motor
Max. power: kW rpm Max. torque Nm rpm
Coupling: 0 mech. O hydr. converter ) | Stallratioiwr = | Stalltorque Nm
Gears: O mech. 0 autom. 1stgearig max. nth gear ig max.
Transfer box: tvert min = tvert max = | Moment distribution = FA % /RA % | Transfer lock O yes O no
Final drive: laxle = |diff x Iwheel Idiff = lwheel = Differential lock: T yes (1 no
Tyres: Type: radius = m coef. fric, =
Max. axle load: Front: 1st var: t 2nd: t 3rd: t 4th: t
Rear: 1stvar: t 2nd: t 3rd: t 4th: t
Install. dimensions: Length between flanges: mm Required lengh extension: mm
Operating deflectionangle: __ *©
Connection flange: O forISO 7646 O forlSO 7647 O to SO 12667
flange-@ mm centring-@ mm
Screw holes:  Number: % hole-@ mm

Sketch installation limits for propeller shaft.

For multi-axle vehicles, please send a drive diagram showing all technical data in your possession to calculate the
necessary joint sizes and determine the necessary propeller shaft connection flange.
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Questionnaire for Stationary or Similar Drives

Company: o 8
To Dept.:
' Contact: —
Eugen Klein GmbH
Gelenkwellen Address: B
ParkstraBe 27-29 .
D-73734 Esslingen Tel.: -
Fax:
L B
Description of
application:
Drive machine: O Elec. motor O Dieselengine O Petrolengine O Turbine
Previous element: 1 elastcoupling [ rigid coupling O converter O gears
Drive machine: O compressor O reciprocating pump O generator O fan
Application conditions: 0 permanentuse [ intermittentuse O reversing use
Ambient
conditions: _C min. temperature C max. temperature
[0 nosaoiling [1 slightsoiling O heavy soiling
type of soiling:
Maintenance: O no O yes lubricatinginterval= h
Operating data: Transfer torque = Nm Transfer speed = rpm
Operating deflection angle = a Life required = h

Install. dimensions:

Connection flange:

Installation space:

For known loads, give the moments, deflection angles, rotation speeds and time proportions.

Length between flanges: mm Required length extensions: _ mm
0O for ISO 7646 O toISO 7647 0 to 150 12667

flange-@  mm centring@ ___ mm

Screw holes:  Number: X hole-@ mm

Screws —can be inserted from joint side? O no O yes

Sketch installation limits for propeller shaft.
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