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Dana: Driveshaft engineering experts For more than

100 years, Dana's expertise and worldwide network of manu-
facturing partnerships have sustained its ability to supply eco-
nomically efficient, high-performance products to original equip-
ment manufacturers (OEMs) in changing market environments.

Dana has bean the industry lea-
der for driveshafts and drivalineg
technologies for more than 100
years. In a constantly changing
market, Dana's global manufactu-
ring network continuas to provide
application specific, and high-
performance product solutions for
virtually every major ariginal
aequipment manufacturer, and
afterrnarket customers worlkdwida.

With a focus on technical innova-
tion, quality performance, raliabi-

lity, and flexibility, Dana engineers
continue to provida customers
with the same guality and support
they've come to expect.

Since 1846, Dana's GWB™ drive-
shafts have bean known for gle-
bal innovation and guality perfor-
mance. GWEB heavy driveshafts
wara the first to be developed
specifically for diesel locomotives,
In the 19508, GWB driveshafis
were the largest available at that
time, and were followed several

decades later by the first mainte-
nanca-frea driveshaft. Based on a
long-standing commitmeant to
continual innovation and custo-
mer satisfaction, GWB drives-
hafts have bean recognized as a
markat leader trough-out tha
world.
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Today, there are basically two types of driveshafts that have
evolved into a worldwide technology standard. Their main difference
lies in the design of the bearing eye.

Closed bearing eye: Thisis a Split bearing eye: Developed for  torgue transmission capability

design used mainly in the com- heavy and super-heavy duty and greatly improved servica life,
mercial vehicles sector and for applications, this design (series apart from facilitating mainte-
general machanical enginesring 390/392/393 and 492/498), nance and assembly oparations,
applications (serles GB7/688 provides compact dimensions In

and 587). conjunction with a maximum

2.400 - 16.300.000 Nm

Closed bearing eye Split bearing eye
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Survey of GWB™ driveshaft series

Series

687/688 Torque range Tes
to 35 kNm

from 100 to 225 mm

‘587 Torgue range Tos
10 57 kNm




Survey of GWB™ driveshaft series

Design features Preferred applinatlnns

* Closed bearing ayes * Rallway vehicles

* Compact design * Rolling mill plants

* Low maintenance * Marine drivas

* Plastic-coated splines * General machinery construction plants

Operating angle up to 25°, partly up to 44°
Technical data (refer to data sheets)

= Closed bearing eyes = Rallway vehicles

= Compact design * Rolling mill plants

* Low maintenance * Marine drives

= Splines coated with lubricating varnish = General machinery construction plants
(587.50 - plastic-cosated)

= Operating angle up to 24° Technical data (refer to data sheets)

= Maximum bearing life in confined spaces * Railway vehicles

= Split bearing eyes with toothed bearing cap = Marine drives

= Compact design * Crane systems

* Optimized roller baaring * Papear machines

* |angth compensation coated with lubricating * Ganeral machinery construction plants
varnish

= Operating angle up to 15° Technical data (refer to data sheats)
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Survey of GWB™ driveshaft series

Series

to 1.150 kNm

on request

1o 15.000 kNm

Flange diameter
from 600 to 1.200 mm




Survey of GWB™ driveshaft series

Design features

* High torque capacity despite small connecting
dimansions

* Split bearing ayes with toothed bearing cap

* Compact design

* Journal cross with low notch factor

* Length compensation coated with lubricating
varnish

* Operating angle 10° up to 15°

= Series 393 with optimized bearing life

* Increasad torque capacity in comparison to 383

= Split bearing eyes with toothed bearing cap

= Standard Hirth-serrated flange

= Journal cross with low notch factor

* Langth compensation coated with lubricant
varmish

* Opearating angle 7° up to 15°

* Three opearating angle versiocns for maximum
torqueor maximum bearing life capacity

= Split bearing eyes with toothed bearing cap

+ Standard Hirth-serrated flange

* QOperating angle up to 157

Preferred applications

* Holling mill plants

« Calender drives

= Heavy-loaded plants of general machinary
construction

Technical data [refer to data sheets)

* Rolling mill plants

* Calender drives

* Extremely high loaded plants of general
machinery construction

Tachnical data (refer to data sheets)

* Main rolling mill drive units
= Haavy machinery construction plants

Tachnical data (refer to data shests)

VOSSLOH
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Special designs of GWB™ driveshafts
and additional equipment

Series

587/190/380 Super short designs

Torque range Tes
to 130 kNm

Flange diameter
from 275 to 405 mm

392/393 Tunnel joint shafts

Torque range Tes
1o 1.053 kNm

Q .
@

o) | )ty

1 I"*. .". ¥ /

from 225/315 fo

§50/710 mm

Intermediate shafts




Special designs of GWB™ driveshafts
and additional equipment

Design features Preferred applications
* Closed bearling eyes {serles 587) * Rallway vehicles
= Split bearing eyes (serles 190/390) * Rolling mill plants
= Joints and length compensation * Marine drives
are regreasable * Calender drivas
= Operating angle up to 5° * Paper machings

* Genaral machinery construction plants

Technical data (refer to data sheats)

* Shorter designs with large length compensation * Rolling mill plants
* Length compensation through the joint
* High torque capacity with small connaction
dimensions
* Split bearing eyes with toothad bearing cap
* Bearings with labyrinth seals
= Operating angle up to 10% 7,5°

= With or without length compeansation + Pump drives
* |ntegrated bearing location




Notations for reviewing data sheets

Standard designs

7
=)
2 | Driveshaft with length
0.01 compensation, tubular design
Driveshaft without length
0.03 compensation, tubular design
gg; Driveshaft with length
9.03 compensation, short design
Driveshaft without length
compensation, double flange
9.04 shaft design
Special designs
Driveshaft with large length com-
0.02 pensation, tubular design
Driveshaft with length
compensation, super short
9.06 design
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0.04
0.04
0.01

Intermediate shafts*

{available with intermediate
bearing on request)

Intermediate shaft with length
compansation

Intermediate shaft without length
compensation

Midship shaft

* Data sheet and/or drawing
available on request.
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Data sheet series 687/688

0.02 with length compensation, tubular design
0.02 without length compensation, tubular design

8.03 with length compensation, short design
9.04 without length compensation, double flange

9.01 with length compensation, short design shaft design
Lz
Design = Bt
|
I
5 8
0.02 1
Shatt size BET/B8S.15 | BAT/G2A.20 | BET/EEE 25 BETH88.30 BET/B8A.35 BETEA8 40
Tes: khm 24 35 s 6.5 i "
Tow kHm o7 1,0 18 19 9 a4
Lo - 1m0 | 530x107" [ 1,795 1077 280 % 1072 a,0128 0,0422
B 'S 28 o 25 F23 25 I 44 25 44
A i 100 120 120 120 150 150 o 150 150 180 180
K mim 80 -] 13 nr 127 14 144 160 180 180 160
B =07 mm mm B4 woLE s oLE - 1350 185 130 130 L8 155,58
C Wy mrem 57 L 75 s 80 80 no -] Ll 10 12
2] o 5 5 s 28 | 3 2 3 3 | 3
a mm 7 B B B 0 10 12 10 10 H 12
H +0.7mm mm aas 10,38 10,28 10,28 rit 121 LN 121 123 A Ha
i - & 8 8 & 8 8 8 8 & g 4
M min Ag B ™ 72 b a8 o0 -] 102 ) 1oz
5 mim BlEx2d T2 uia R4 n3 ] 1003 Wnixd 120u3 00w ds 12003 100 4,5
W DN 880 immi HMu1s ax1s Ak 18 ELER ] LR RE] Ml ME1s a1
Tes  =Functional limil tergque® Tow = Reversing tatigue torgue® Tusbuilne whaits with walded-on balansing plates hine

If the parmimaibie lunctionsl Bmit torgue Teg
Into B fully utitred, the fangs connaction

muat b reinforoed
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L: = Bearing capacity factor*
° Ses speciications of driveahalts
B = Maximurm deflection angie per jaint

lowver faligue tormues Tow
1} ENactive spigot degpth
2} Number of langs hales



Data sheet series 687/688

Design
-?.?,5-
= .%n — .';"'-'
ana B —ak bt
| »o> 7~y
G} Y. B- =
PY amt F—
i -'I ?
, <! % 2
—_— P _'.l___._-'f?ﬂ — || 2H
9.03
6-hole flangea 8-hole flange
Lt
i =5 NOTE: Hole patterns are not optional.
Each driveshaft size has a specific hole pattern.
9.04

0
| Gn kg 102 437 | s1 B4 8,44 718 T8 BEE 10,6 .66 10,6
am |wm® | oooss | oocee | omwes | 003 | ooass | oo r oos7e | ooroe | oo | 0806
MR kglh'-' 0,0034 oo0s8 | 0.D096 00122 ooz 00169 0.8 0,026 00242 00296 00242
|c Nmimd, | 0.26x10% | 42x10% | 07 w105 | w105 | a7Ex 0% | 108x 000 . 297107 (1@ a8 | 272000 | 181 x 00
| G Wmi/red, | 0,34%100 | D.80x700 | 098w 10 | 125x10% | 125 %90 | 1720105 | 1722107 | 302w 10% | 247100 | 302000 | 2475000
0.03 [ Lt | mm 221 238 ' g 510 azz 3 309 ) e 423 449
la kp 41 58 BB B0 9B o 19.0 2A 210 234 218
l.n gm? Goose | opoes | oowe | 00zEe | 0o23e B,04 - 0,086 0,0628 0,076 78
|C Nmimad, | 044907 | DBEx 100 | 184 x10% | 100 w00 | 1,78 107 | 1,81 % 105 - 338105 [ 278510 | 3.35x 0% | 2.78 % 108
0.01 ' L | mm 206 azd 51 a7e an 510 500 ) 528 504 524
| Lysim | mm ] ] | 38 38 36 70 o0 o ] (3]
Laman | 345 351 | 495 3 e 550 540 T 65 545 65
Lamas | mm 1] 100 | 100 10 | 110 10 110 1o 180 110 180
9.03 F Loy, | mm 48 F) | 3 | 3a a1g 400 441 - a1 =
Lymm [|mm 25 27 | 28 28 | 29 45 a5 45 - 45 -
Ly | mm 80 7 | a55 anr | 409 484 474 506 = 06 =
!. Lamax | mm &0 o | T a3 | BS 10 1o 1o - o -
9.04 [Lima | mm 182 S a8 | sn2 380 260 408 408 404 [
Lymny = Shorles] posaibls compreased length L5 = Weigivl of shalt e = Tarssonal aliffness of shafl withad tubs
La = Langth compansation Gn = Winight per 1,000 mm ik Cn = Torgional stiffness per 1.000'mm tuba
Lymin = Shortes! fiaed length J4m = Mamanl of inertin
Lz # Ly = Maximum gporating length Jdmg = Moment of inertin per 1.000 mm tuba
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Data sheet series 687/688

0.02 with length compensation, tubular design 9.03 with length compensation, short design
0.02 without length compensation, tubular design 8.04 without length compensation, double flange
9.01 with length compensation, short design shaft design

Lz
Design = Bt

|
|
5 8
0.02 1

Shaft size BATBUE45 Barmess S5 BET/B8S.B5
Tos khim 17 5 &
Tow khm 51 n3 "
L - 013 0,29 B2
B | 25 a8 28 25 a5 25 25 25
A mm 180 180 225 180 180 225 180 225
K mm T4 174 4 17a ira ma 204 a4
B +07mm mm LLL1 15,8 186 1655 158,58 i) 1555 188
c Hr mm 10 o o o o o 1 o
Y mm 3 3 5 3 a B 3 5
& mm 12 12 15 L 4 15 hE- 15
H +0.Zmm fmm 41 u LA 181 1 151 AL %1
i . 8 L B 10 10 8 10 8
Y] mim a5 o5 80 115 115 85 119 10
5 mim Hhxd Mo 5 1204 120G 20nd 12008 2 ud HW2uh
W DiN 5480 mmi BEx1 7S Tanl BExZS
Tes  =Functional limil tergque® Tow = Reversing tatigue torgue® Tusbuilne whaits with walded-on balansing plates hine

If the parmimaibie lunctionsl Bmit torgue Teg L: = Bearing capacity factor* lower fatigus tomues Toy

I 10 B fully utitrsd, the langs connaction ° Sea specidicationn of driveanalts 1} ENactive spigot degpth

mual B feinforced B = Maximurm deflection angie per jaint 2} Number of langs hales
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Data sheet series 687/688

Design
L
SO 5 \?
0.03 @, \ &
rd D - o
1 | 1
® ] &7 ]
V @ y B
A :
i “H ,}---' &H
9.01 S 7
9.03 8-hole flange 10-hole flange
NOTE: Hole patterns not optional.
Each driveshaft size has a specific hole pattern.
9.04

0.02 Ly | arim 505 | 00 535 667 81 | ge2 [ 88
La mm 1o 180 110 110 110 110 10 114
G ko 387 84 a7z 440 wz | om0 805 645
= kg 11.44 | 12.85 11,44 16,87 18,87 16,57 012 2012
dm | kgm? .1002 0242 8,342 0,131 EFTS B,151 0.2224 0,261
divg | kgm® 0,0365 00358 00385 0,055 0,055 0055 0,0832 0,032
G Nmiad, | 300 x108 218108 510 %105 4,08 % 10° 388100 4,05 x 108 SE3Ix 10t 5835 10%
| G Hmrad 3,82 . 100 3,85 % 10° 3,93 % 10° 5,60 x 107 5,80 x 10° 5,60 x 100 9,50 x 104 2,50 x 107
0.03 | Lty | mm ) 425 415 aTs 455 438 a8 PET]
|a kg 28,0 278 30 Eh R 34,8 38,1 4TA 5.3
fam | g 0,0054 D,0878 FRET) At 0,426 o178 02002 02421
|G Hmirad 4,82 5 10% 3,1 =10 4,82 = 10° & 30w 100 5,13 % 10° 5,00 » 10° (AL LALER N
9.01 | Lo | mm 517 sau 87 say 00 547 BOt [
| Ly | mm 70 &0 70 o 0 70 70 70
Lemasn |mm 58T &58 547 an i 5T g1 (1]
| Lamas | mm 110 180 14 100 100 [11] 1o 19
9.03 [Lamn |mm 447 - ozt 51 - ar 534 34
| Lgmim [ mm 50 50 50 - 50 50 50
Lymmes | mm 507 = aar 563 = 23 5B4 884
| Lamnan | mm 110 - 10 110 - 110 110 10
9.04 [l | mm 280 380 380 450 480 380 440 440
Lymny = Shorles] posaibls compreased length o = Wielgivl of shaft c = Tarssonal aliffness of shafl withou tubs
La = Lamgth compansation Gg = Waight per 1.000 mm b Ca = Tarsional stiftness per 1.000 mm tube
Limin = Shortest fied length dm = Mament of inertia
Lz # Ly = Maximum gporating length Jdmg = Moment of inertin per 1.000 mm tuba
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Data sheet series 587

0.01 with length compensation, tubular design 9.01 with length compensation, short design
0.02 with large length compensation, tubular design 8.02 with length compensation, short design
0.03 without length compensation, tubular design 9.03 with length compensation, short design
8.04 without length compensation, double flange
shaft design
Lz

Design = -

— M - — M -

G.—._ e

i
I F .
0.1 o !
~- S <
!

oty I

" 4" 24 24 20 20 20 20
A m 225 250 250 285 205 285
% mm ns s 250 250 285 L]
B «0Tmm mm 1848 8 FEL S s M s
Bs 01 mm mim - 214 Fal ] - e i -
g hr mm 4o 40 L 175 175
Fh mm 44 LY 5.9 fs # [
a3 i -} 18 ] il 20 20
H  +0.2mm i TH®1 181 181 201 281 20
Ha #Hi12 L = o 28 = 28 -
" . B B 8 B a B
W L - 4 a4 -
M frm 108 106 125 125 135 135
-3 mm e T Waar AT A 16TT x 0.8 16T KR8 WA E
W Diw 5480 mim BlxZS 80 x 2.5 120x 26 120x 25 120x 25 praf s
* reduced torgues lor design 802 and 8.03
Tes  =Functional limil tergque® Tow = Reversing tatigue torgue® 1) Efwctive apigot depth
If the parmimaibie lunctionsl Bmit torgue Teg L: = Bearing capacity factor* 2f Number of Range holes
In 10 B fully utilesd, the langs connaction ° Ses speciications of driveahalts {standard angs connection)
(=g with dowel pina) muat be reinforced B = Maximurm deflection angie per jaint 3j Number of lange holes
Yol torgu 30% over Tos {downl pin connmstion
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Data sheet series 587

Design Standard flange connection
225 225
' . T s
0.03 o ¢ 00
\ \ &= L
“& -
2.01 1% YR !
9.02 &= : *a '
9.03 & g'ila |
_| | oH len £
8-hole flange 8-hole flange
9.04

Dowel pin connection according to DIN 15451

0.01 Lamn | mm = = go | s | s i 570 864

Ls mm - - | e | 140 110 140 110 150

B Mg = = | wio | ow | e e 146 15

G 0 - - | a2 | 2sx | 22 3m,2 M2 2

om | = = | oss | o | o7ss 077t 0,968 0,584

Jmp | kgm? - - | o2 0,239 0,239 0,239 0,238 0,238

¢ |mmma - = | marxiof | oararot | warxiof | arwro® | vosxiof | noex ot

Ce Nmérad - - | 240ut0% | Zagx10® | 2.43.00% | 2e3x00f | 2eax0t | 2a3xn®
0.02* Lemn | mm 800 800 | 1188 | 1,185 1215

Lamn |mm ] no 300 ana 300

e |w % W | 185 | 0 189

Gy kg 237 2a7 38.2 | 38,2 382
0.03 Ly mm 540 540 | 610 | 10 &40

G kg 72 7 48 a3 103

(T 7 ur | 82 | a8.2 382

Jim hgm? (B 0308 0.547 0827 084

Jmyy | wgm? o o | 0,209 | 023 0,230

(v Wmirad, 7.2 % 10% 7.2 % 108 | 9.8 9.8 x 107 1.5x 105

en | s, 1,33 5 105 11,33 x 1% | 2,435 108 | 2435108 2433108
|-9_ﬂ1 Lymn | mm - - | FIE E1a B3
T L ||wm X = | 100 | oo 100

& W - - | 110 | 15 142

gm | agmt = S | 0,64 | 0,72 0.8

¢ hm/ra. - - | 8,8 10° | BB x 10° 8,7 x 1%
a9.02 Ls mm - - | 70 | 80 810

La mim - | a4 Bh m

8 |w - - | 108 | m 125
[9.03 Ls mm 550 | 00 | 850 | 608 | 550 | soo | eso | Gom 720 | 720 750
_____ L [om 60 | 75 | o | mo| e | 7 | s | vl o | 65 &

G kg B L L] o G ksl ] 5 13 | 14 126
9.04 L mm 433 4 | 500 | 500 540

G g 58 &8 81 l a1 _ 10
Lymey = Shorles] posaitde compreased length G = Welght of shalt ¢ = Tarsional atiffness of shafl without tubs
La = Langth compansation Gn = Winight per 1,000 mm ik Cn = Torgional stiffness per 1.000'mm tuba
Lipmin = Shortes! fasd Hﬁﬁﬂl J4m = Mamanl of inertin ¥ Larger ianglh compensation ivalable on reguesat
Lz # Ly = Maximum gporating length Jdmg = Moment of inertin per 1.000 mm tuba
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Data sheet series 390 maximum bearing life

0.01 with length compensation, tubular design 9.01 with length compensation, short design
0.02 with large length compensation, tubular design 8.02 with length compensation, short design
0.03 without length compensation, tubular design 9.03 with length compensation, short design
8.04 without length compensation, double flange
shaft design
Lz
Design T s

0.01 !

B alimm |mm 248 0 30 28 388
Bs 209 mm mim 240 210 ano 340 are
Q: Hr L] 75 175 220 250 80
= mm ] i 7 T B
a mmi 20 22 25 = a2
[} i 00 21 21 241 27
Ha Hi2 i 28 30 32 a2 A=
] = 8 B o 0 W
k") - ] A ] i 4
"] | mm 138 150 1 180 210
5 il'rl'l'l 67,7 BE 2B NET 219x133 ATIx N6 2TEx 19
W DiN 5480 |ern 120x 28 150 %3 180 k3 tB5x & 186 % §
Tes  =Functional limil tergque® Tow = Reversing tatigue torgue® 1) Efwctive apigot depth
If the parmimaibie lunctionsl Bmit torgue Teg L: = Bearing capacity factor* 2f Number of Range holes
In 10 B fully utilesd, the langs connaction ° Ses speciications of driveahalts {standard angs connection)
(=g with dowel pina) muat be reinforced B = Maximurm deflection angie per jaint 3j Number of lange holes
Yol torgu 30% over Tos {dowal pin cannmztion

&) 290,60 - IS0 7T + 0.2 mm
380.75% - 3890.80 + 0,5 mm
-~ 18



Data sheet series 390 maximum bearing life

Design L: , L

9.01
8.02
0.02 9.03
0.03 9.04
Standard /22,50 S Dowel pin con-
flange b s P nection according 4 5% o y /A
connection 0N - to DIN 15451 \ By =N “w %
Pt o o\ “e \*
2 e P e .
%4 P 2N d | 5 |
3 i 5
[—4 1 F_... = ‘ =11 \'*
oy I
2H - LI SRR L8 B AR R
B-hole flange 10-hole flange B-hale fiange 10-hole flange

MNOTE: Each driveshaft size has a specific hole
pattern (see table). Other hole patterns available on request.

0.01 Lemn | mm 870 964 980 1.070 1210 12680
Ly mm o 140 135 135 170 170
e |w 181 wr | 218 e | 405 g0
| Br kg 36,2 38,2 449 675 .8 oo
[am | igm? 1,04 o8 | 161 25 | 42 82
| dmy | hgm? 0,239 0,238 b,484 0T 1,28 183
e |mMmma | romxiof | 1oexi0f | 1,05 x 10° 2.43x 0% | 33109 aruit
Ch Hmirad. | 243 % 10" | 2.43x 10" 5,04 x 105 Tax 108 1,3 5 107 187 £ 10"
0.02* [Lemen | mm 1210 | 1.360 1450 | 1,480 1.640
Lymin | mm 200 200 300 00 ang
& |w 189 ] 300 8 | 530 880
|G |ng 342 a9 675 74.8 18,0
0.03 [ e |mm 840 | 70 800 | aa a0
a | kg 109 159 z8 02 385
Ga  |ug .2 | ) 675 | 8 18,0
|g_u1 | Ly mm B4l 50 1.043 1175 1.245
!g L |mm 100 | 138 135 | 170 170
L] | %g 136 213 273 a0z 282
9.02 [te  |mm 80 | 290 980 | 1100 1170
5 mm 70 75 75 13 85
la  |w 15 | 198 281 | s a5
19.03 ! Le mm 750 835 B8 1,030 1100
e |mm a5 | 75 3 | B BS
{a %3 135 202 84 amn 453
p—
9.04 m ] mm 5410 | 600 680 | THO 840
G g 08 148 210 284 380
Ly = Shorles! posaibls compreased lengih (¢ = Welgivl of shaft c = Tarssonal aliffness of shafl witho tubs
La = Langth compansation Gn = Winight per 1.000 mm b Cn = Torgional stiffness per 1.000'mm tuba
Lymin = Shortes! fiaed length J4m = Mamanl of inertin ¥ Larger langih compensation avadabla on regueat
Lz # Ly = Maximum gporating length Jdmg = Moment of inertin per 1.000 mm tuba

=19



Data sheet series 392/393 High torque capacity

0.01 with length compensation, tubular design 9.01 with length compensation, short design
0.02 with large lenath compensation, tubular design 8.02 with length compensation, short design
0.03 without length compensation, tubular design 9.03 with length compensation, short design
.04 without length compensation, double flange
shaft design
Lz
Design i s

0.01 L | I

Shaft size 3250 382.56 g2 a0 g2 A6 ] TS 9380 F0LA5 Ja3e0
Tes kNm b 5 150 215 75 300 580 TS0 1150
T kMNm 22 a8 = 2} W 140 €20 oL 433
Le - 7.8 "7 =] ) 695 1,700 IO 15.550 1,550
i 4 15 15 15 18 15 0 0 0 10

A mim 235 250 288 s 550 ] A55 ARG 550
] mm 228 250 288 ate s w0 438 460 550
B mm 188 218 M8 280 3] 248 285 425 483

C HT mm 108 s 128 130 158 1o 180 208 250
) f1am 45 8 & T T & L[] 17 12

] mm 20 L1 ar ag L] 40 42 a7 L]

i " 18 21 fo 23 20 FL] N n
#) B 4 8 10 10 10 16 16 16
u e 148 65 g 205 725 bt il s m
5 mm BT 0A 2182 x 8T FMix133 dTaxNna 2rax19 Iraxse 3230238 anadxad 408 d x4
X =B T b= 40 a0 40 50 70 B0 20 100
¥ mm ] 125 158 bi-} 16 18 20 226 25
W DN 5480 mm 120nd5 15069 1E0nd 1B5xs 1BENS 1B5n 5 20a5 2A0n 5 2M0x5
Tes  =Functional limil tergue® Tow = Reversing tatigue torgue® 1) Efwctive apigot depth
Yield torque 30% over Teg L: = Bearing capacity factor* 2} Number of Range holes
. Ses speciicationn of driveahalts
B = Maximurm deflection angie per jaint

=20



Data sheet series 392/393 High torque capacity

Design Ly

Flange connection with face key

0.02
107 206
| Lt ] h522'$° uaq: oy
T
[ NG 1 by
o 3 o o ::
0.03 1
R 2/ R
Lz j o o
— -— -— T [T ki
9.01 = e C
9-“’2 __lq'.H --—-n"H .____'H
8.03
8-hole flange 10-hole flange 16-hole flange
Each driveshaft size has a specific
hole pattern (see table). Other
hole patterns available on request.
8.04

Denign Shalt size 382.50 392.55 . 392.60 30265 382,70 38376 393,60 393,85 - 393.80
0.01 Limin | mm aen | nes 1010 1,060 L340 130 1430 1600 1820 2.005
Lg mm LA (] 140 135 135 | ] o ] L] 180 210
G L] T4 148 24 ane 08 483 T 1.055 1477 2208
GR ®g 38,2 38,2 44,9 67,5 | 748 1190 2104 255.6 31,3 4011
Hm kgm* 1,02 1.02 143 23 a.8 6.5 17 1784 25,26 40,76
Jdmg | kgm? 023 | 0239 0,404 017 1.28 192 302 LK 188 13,3
G Nrrirad, (4,00 0105102 % 108 1,42 x90% | 236x10% a1 08 A x 108 510 108 788w 108 1,08:x 107 t43x 107
Ca Nm/rnd, [243 x 10PR 432905 S04 0® | 7ax® | 13x07 197 x 107 3.08x 107 5,48 x 107 8.03 % 107 1,346 x 10®
0.02* Lewen | mm 1.230 1,300 1470 1905 13085 1570 1,780 1975 2N
Lagme | mm 00 304 300 250 250 B2 [+ 3430 350 385
] kg 188 = al 85 BO3 OB 1158 1,648 2287
G kg 38,2 443 67,5 T4 118.0 2104 2556 31,3 4011
0.03 Lime |mm 660 740 £20 a0 anl L 1110 12440 1,380
&G LiF] 154 156 215 401 280 238 T4B 1.053 1.600
g kg 582 244 B7.5 TaR 180 2104 2858 ma 409
9.01 L mim [T [TE r.o83 | 1,205 1.278 1,383 1.550) 1,750 1.855
| mm 100 s 135 Pt 1 m 10 180 210
G kg 130 210 269 Anz AE? EAL 1.037 1.446 2117
9.02 L |mm 830 () 1,000 1130 7200 1,300 1400 1630 1770
Ls mm 70 75 75 a5 a5 a0 &0 100 100
G LT 124 204 263 375 Az LE B8 1335 1T
9.03 L mm 7o B34 04 1060 1130 1.200 1.300 1520 1.680
La mm L1 5 5 a8 L] m k] B0 an
G kg 123 @7 260 an 457 6oz #az 1.000 1.857
ﬁ“ Ly him 580 840 T20 a20 8O0 B2D 840 1.080 1180
4] g o4 145 207 2BE 30 485 654 #an 1.443
Ly = Shorles! posaiils compreassd lenigth L5 = Weigivl of shalt G = Tardapngl aliffness af shafl withsid fubs
Ls = Langth compansation Ga = Winight per 1.000 mmm ks Cn = Torgional sliftness par 1.000 mm tube
Lymin = Shortes! fiaed length Jdm = Mamanl of nertia " Larger langih compensation avadabla on regueat
Lz # Ly = Maximum cperating length Jrmgy = Moment of inertin par 1.000 mm tuba
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_Data sheet series 492 maximum torque capacity

0.01 with length compensation, tubular design 9.02 with length compensation, short design
0.03 without length compensation, tubular design 9.03 with length compensation, short design
9.01 with length compensation, short design 9.04 without length compensation, double flange
shaft design
d Lz -
Design = -

Tes kNm 210 250 a0 440 40 850  saD  8S0  TIO 1300  1A70
Tow | kNm 100 15 180 210 190 280 250 400 w0 | 600 540
Le - 1o 330 B55 !-tﬂ ?»ﬂ_'& 17,370 H-‘I?

P 1" 7 T T 10 s 10 1" 0 1 10 ™
A | 285 318 550 280 435 480 550

" fanl 288 b3 E. 1 S50 o0 435 480 560

8 mm 255 280 8 80 405 445 B

a mm ) 3 &0 it 50 ey i

H Lo i85 17 i | 18 1= * 23

(4] - 10 10 12 12 16 18 16

" | mm 200 220 240 260 280 500 530

5 mm Ma8x222 254038 292 % 38 2230 K38 3586 %40 400.4 %40 487550
W CINGSS0 mm BExS 15 xS A5 210 %8 2055 MORS 2908
Tes  =Functional limil tergue® . Sen npeiiications aof drivesnafis

Yield torque 30% over Teg = Moximum dellection angie per jaint
Tow =Reversing latigue lorgue® N Numiber of Mahge holis
Ly = Bearing capacity factor

=

-~22



Data sheet series 492 maximum torque capacity

Design
Flange connection with Hirth-serration
— aEﬂ _'u.aﬂb = -—IE—%'SQ
-~ B, T~
0.03 - = =
3 _ i A /5 -
— o # 1 ' o '-I
- | gl ‘?‘ ge+— ¢
W i 4 g o &
9.01 ! =
8.02 i f e il o
9.03 2 L oH L _2H
10-hole flange 12-hole flange 16-hole flange
Each driveshaft size has a specific
hole pattern (see table). Other
9.04 hole patterns available on request.

kemn | mm 1440 1.520 1.880 1750 1,800 2130 2415
Ly mi 135 135 150 170 7 180 10
6 a a2 568 788 1.025 1358 1873 2750
G L] 21,7 1935 2273 2558 ana LR LK
Jmowgmd 418 518 s 18 a7 ' 50,4 B2
Lomp | wgm? 1.52 2.0 2.6 538 A8 12,08 FE]
c Nmirad. 333 x 100 431 w 0® 507 x 100 6.76 x 108 5,7 x 108 | 13,64 x 10% 18,44 x 108
S— Cn Hmirad, 1.55% 107 241 w107 3,87 = 107 548 % 107 8,05 x 107 12,51 w 107 21,5x 107
0. Lime | mm 40 1.020 1130 1220 1320 1450 1820
a g an a7 B&T e 1.040 1330 1,880
G Ky 17 1835 2273 2556 ana | 3814 51,8
i:ﬁ:l Ly mm 1.280 1.460 1620 1700 1,840 2050 23400
' L mm s 138 150 170 iro | 180 #10
G L] 485 A58 T 1.070 1.340 1.850 amng
8.04 b mm 800 B 900 1.040 - N 1.200 1320
a g T i ara 540 870 1,160 1734
Leme = Shortest possidiie comprassed lengih G = Waight of shalt G = Tarsional siitfnass of shatl withou tube
Ly  =Langih compensation Gr = Weight per 1,000 mm tubs Cp  =Torsonal stiftness par 1000 mm tube
Limin = Shortost lined length dm = Momaent of inertia
Ly = Ly = Manimurm sperating langth Jma = Moment of insrtis pes 1.000 me fube

Length dimensions [Lz/La) of the designs 0.02 - 9.02 - 9.03 available on request.
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Data sheet series 498

9.04 without length compensation, double flange

0.01 with length compensation, tubular design

shaft design

0.03 without length compensation, tubular design

Lz

49815
2400

2,700

498,35

7400 | @&s00 | saco
aoo

4,24

3.500

o7

B

=10®

x 10%

x g

ABEAD

ARE.30
2.850 2250

A.050

T.08
10"

786 | 8w

= 10°

x 10

ARE.05

ATE.00

1.950
4,687

x 10%

2. 560

4ot
x 10"

x10*

= Moximum dellection angie per jaint

Ses npatiications of driveshafis
Murrier ol fEnge hols

1.850 1600

21

2. 000

2120

1,69

= 10"

2,55 36
x 10

x 1"

i

Design

1
=]
o

B33t :
0T "as
L 5
§igt g
3133 cus
HE s
£33t 2
g1§e <83
§131 5
288t §
Bs3tlergaecas
§:3¢ ¢
HAeaogat
20 R<E:5 5

Shatt pize
Tes

L

EEREL

mm

Shalt slze
Tes:
Tow

= Functional limil tergue”
Yield torque 30% over Teg

= Revarsing fatigus torgue®
= Bearing capacity factor

Tcs

Tow

Le

oL oo 3 X
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Data sheet series 498

Design
Flange connection with Hirth-serration
TBu 59
l——. —-_}"-. o —— -:IH_-.
o L -
| T s &
0.03 s Zu
e =, @ j l|1_|_
rjf%/ | - e P
- ' B,
5 | oy
= =0
9.04 __,l__ “H Al oH
20-hole flange 24-hole flange

Each driveshaft size has a specific

hole pattern (see table). Other
hole patterns available on request.

Tes fm BT0D m|mm|m|rm 11,500 1m'|m 13.200 ﬂ.m[m 15.000 | 12.000 | 11.200

Tow M 4200 3600 300 A_B00 4200 3600 5. 500 L] I 4,100 6300 5. 500 4.0 T. 200 6.200 5.400

Le - [m|m|u.n 244 | 287 | 3873 | 364 | 4200 | 6167 | 563 | To8 | 5w | 609 | w2 | w2
| 108 | x10% | x10% | x#0® | x10% | x10® | x70f | x10% | x10® | x90® | x0f | xi0® | x90® | x10® | xi0t

] [+ | & | m /] % 5 | mw | 15 5 [ w | 1B | 5 [ 0] # I

& | mim 1000 1.050 1100 1.150 1.200

K |m | 1.000 1.080 1400 1.450 1,200

B { mm 28 are 1028 1.085 1118

8 |m | 14 136 128 148 150

H | 44 44 a4 50 50

i - | 2 o | 2 Cm 20

M | mm | 625 | e2s | ess | ees | 6an | 75 | 670 | &0 | vo0 | s | s | a8 | 0 | a0 7

GWB™ driveshaft series ,598" in fully forged design with maximum
torque capacity are available on reguest.

Length dimensions (Lz/Li/La) of the designs 0.01 - 0.03 - 9.04 available on request.
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Data sheet series 587/190/390 super short designs

9.06 driveshaft with length compensation,

super short design
Series 587
Le
esign “ e
. M S
i _‘ >
| | ” 3,
=l : .
d e
F - —
@

9.06
@H

10-hole flange

528 | 30w 150 %3

K
G ?
G
]

W DIN SAEIR0 | mem 100 x 94

POx2.5
Tes  =Functional limit torgue* . Ses spaciications of drveshalts
Yiald torque 30% over Tos 1] = Maximum deflaction angle por joint
Tow = Reversing fatigus torgue* 1 Effective spigol deptn
Le =Bearing copacity factor* a Numbar of flange holan
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Data sheet series 587/190/390 super short designs

Series 190/390

nﬂ‘ﬂig'ﬂ o —— -— - 3&'0

L = Shories comprasasd englh o = Wielgivl of shaft
La = Langih compansation dm = Momant of inertia
Ly + Ly = Maximum aperating length

=27



Data sheet series 330 quick release couplings

Design

with spiral serration for higher speeds

Connection for series B87/688
Connection for series 587

Connection for series 392
with face key

For hole distribution, see data
sheats of the corresponding
driveshaft.

|
" | man 100 150 150 | 0 | s 224 250 50
1§ :] | mm Bd 1.5 130 | BEE 196 194 Fal:l 218
l gl I e 57 = W | o | 140 105 140 s
| Ga™) | Fm 57 5 0 | mo 140 105 140 106
t B4 | rom 20 | T a0 | w | a8 a8 s a5
|F | mm BFE | 25 a5 | 4 5 5 & L
t Fi | mn 23-00 | 2300w 2302 | 2300 | P 403 504 502
il & | T T8 ] 100 | m2 144 144 148 Lk
) i - [ | 8 8 a | 8 8 8 8
[ |- MBx18 | M10x22 M 12 %25 M4 28 | M 16 x 35 M1Bx 40 | M1Bx40 | M18x45
L' | mm 10 | T " o | 18 18 2 2
| By | ar | 18 10,6 18,4 34 38 40 4
o Mt | hom 38 ’ i 120 180 | 268 208 408 aus
Extansion ) tir 236513M| 238517 M| 236519 M 2M 4R 24R 7R &R
Ta Spindle ' (1 0 | 4 0 0o | 180 180 220 220
Socket wrench ¥ | hr. - p e sw 13 Y2 D 1eEWIT Ya-p1e sw 22
Operating instructions 2. The engagement direction is marked by arrows. The

spindle may be tightened either clockwise or counter-
Engaging and disengaging the coupling clockwise.
Engaging and disengaging are done by operating the threa-
ded spindle located in the inner part of the coupling. The
spindle can be reached from two sides and be operated. The

spindle is tightened by means of a socket wrench (see table).

3. The joint with the coupling component falls back when
disengaged. Caution: Danger of injury!

In case of a subseguent installation of the quick release
coupling, the driveshaft must be correspondingly shorter,
The threaded spindles of the coupling are lubricated by the
supplier with MoSz. Relubrication is recommended from
time to time.

Notice:
1. Before engaging the coupling, make sure that the coupling
teath are properly fitted.
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Data sheet series 230 quick release couplings

Design

with trapezoidal serration for speeds up to 1.000 rpm

Connaction for series 390
Connection for series  392/383
with face key

For hole distribution, see data
sheets of the corresponding
driveshaft.

300.80 awaes |
MModel | 0 i ] oo [ 0] | LE 73] aoo oot 000 L1 1] oog oo
I A | iy 288 285 a8 | a8 350 -850 290 290 438 4385
B | rrm 248 245 @0 | 280 310 LT 145 348 288 385
o) | mn s 125 ws | 0 220 155 0 170 280 190
le™ | fmem 175 125 175 | 430 220 158 250 7o 280 15
0% | - B4 54 o6 | es 72 72 82 B2 ) 92
2 | mm ' T T | 8 8 B B 8 10 0
f | o gaz 808 guz | T7-us Taa 7.08 Tona T g0 808
G ! T &0 T 172 | a2 TB4 204 196 o 228 248
i |- 8 ] s | 10 10 10 10 10 %
Il'1 |= M 20k 45 M 20 x 55 MIZx80 | M22xB0 | MIZ2x50 ( M2ZxB0 | M24x55 | MMxTO | M2TES | M27xTS
L l fmm 23 n 25 25 25 5 ar Fid 0 a0
| &™) | v L] T B3 85 10 120 143 150 210 230
T Mt | tim 580 580 o | o 180 780 1.000 1.000 1.500 1,500
Extanslon | W, 300 A s2R azh A 2R 3R 38R AR 4R
Ta Spindie l tem 200 2e0 w0 | a0 550 550 640 40 8507 ws0%
Sackat wrench ) [ Y pazsw e g pazswar Ly-paaswar 3a= pazsw a2 V4= 03z 5w 36
¥ =4 spannsm ) . TO 750
1. Spigat it HT

1. Desengaging movemant for separition of the coupling
3. Murnber of siud bofis per flange
A, Damansiona of tha bolt connactons
Stuwd bolt DIN §38
Sati-ncking hexagon mut DIN B80
5 Jaw or ring extension n accordance with Dana standord N 4.2.5
6. Gedone socket spannes et lor lightening the spindle
¥, Rahsol torgque meter
B Force multipSer spannar x = 4 (T 750
8. Adjusting moment of the torgue wranch 758 C = 238 Nm
0. Thread dapth
11, Fit h up to senes 350
Fit I Tor serkas 392383
12, B = Waight of coupling
Ta = Tightening lorques of Nange boliings and of thi
thrwaded coupling spindleg

280 Nm

For applicationn with speeds higher than 1,000 rpm, please contact Dana
engmeers. Other designs aviilabis on reguesl



Data sheet Journal cross assemblies (unit packs)
Design F00 1ONNA OHISR, Gornpkate T——
B

Shatt size Pk
mim FHiT
47390 15 41
473,20 % 482
47330 E 59
2ET.00 6 B0
28710 30 aa
287.20 35 w68
Ba7.10 35 Y]
SETAS 42 104.5
i 5a7.20 48 16,5
/ ™ 547.30 52 133
% < 587.35:36 81 144
B GAT.42 BT 162 0
N 2 1 567,48 a5 "
S587.50 ra 185
sa7.58 N EAL
SaT7.80 B3 234
BHT/BAEAS 70 45
BaTa88.20 aoz2 aLa
Ba7/688,25 4.8 g2
B | 687/688.30 243 1065, £
i3 ' i BAT/688.35 a0 1
BAT/GEE 40 476 135,97
657/508.45 0 1472
Ba7/688.55 10 52,0
GAT/ORE AN 65,0 1720
Shatt size i e o
8 - i e
190.50 85 220 143
| 190,55 £ 244 E 154
/ \\ 190,60 | 8 280 175
\& g 190,65 a5 308 190
| \ / 190.70 | 1o 340 #10
1l 1 190.78 120 arg 215
' 180.50 | 130 425 262
390,60 B3 2358 12%
590,58 | a5 2ea8 199
390,70 114 2034 160
300,78 | 120 azsd 178
81 290,50 130 b T
_ e 9a.50 ] M FrT ] | 129
B 29288 . 8 248 139
- 302 80° | a5 2794 160
202.65° Rii] 3088 e
02,70 | 120 3434 | 106
Journal cross assemblies are only supplied as com- i ‘m o ' &t
plete units. For orders, please state shaft size or, m | E ::: ﬁ
it known, the drawing number of the complete dri- TR ' o - | -
vashaft. For lubrication of journal cross assemblies,
see Installation and Maintenance/Safety Instructions.  Ultra heavy-duty unit pack They are still available for se-
sets for series 398 have been ries 492 and 498 on request.

* The dimensions of the journal cross assemblies discontinued.
for series 392/393 are egual to 292.
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Data sheet Flange nnpf'ﬁnn !rit_h sgr__ratinn

Hirt-serration s e
d = B "

* Flank angle 40° it i gl

» High transmission capacity 3 " o 00 gxmi

+ o acing O O O

. Eﬂlf-mmﬂng 315 F50 B 280 10 x M18
350 80 ™ s A2 u M 16
asn 2ns T2 350 12 uM 18
a3 348 o8 394 6% M 18
480 70 o5 445 16 M 20
550 440 L] 510 16 M 22
600 0 120 555 208 M 24
650 520 120 H08 20 %M 24
oo &T0 120 B85 24 0 M 24
750 80 144 tas 245 M 30
aoo 650 T Td5 24 % M 30
850 680 144 88 245 M 28
ano kA ] 144 B3s 24w M 38
850 ™0 144 nas 245 M3
1,000 B 180 a5 200 M 473
1050 B4 180 713 2o0xMaT2D
100 gag 180 1,028 20%M 4T 8D
1150 a5 180 1,085 ELPU T
1200 b ] 180 115 20 MABET

Klingelnberg-serration _———--———-—

o o T B i
* Flank angle 25° e o -
« High transmission capacity " g e = RERR
e B0 24 101.5 40
* Form Iﬂchlng a8 o, 24 140 A2
* Self-centering 175 140 a2 1555 dxME
il 75 4 198 A MG
240 198 48 28 dnbdiA
27 20 48 245 4xm20
305 245 48 260 4xM20
340 280 T2 30 A 22
380 s r2 345 B2
45 385 e 388 B M27
465 180 BE 425 BaMag
536 A58 BE 4m2 Bu M3
D = Dutside diamater * Aeduced numbar of bolts by special
d = Ingide dismetar arrangemant ahly (2.0, for e 88 quick-
Z = Humbar of isath change system)
B = Pitch diameter Other diamelers avallable on requesl.

| = Number and size of bolts
Balt matenal 10.9
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Data sheet Face key connection series 687/688/587/390

The driveshaft for series 687/688/587/390 can also be manu-
factured with face key connection on request.

TPl ]

. E———

LT

Ehatt size B4 %) = 1Y) v A4
m mm mm

BA7/BBA.08

DA 150 Bx1d 20 40

6E7/BBE 45 Bx15

GET/EEH. 55 180 w17 = 45

BATEENBS War
SHT.BD x5 Ba7 ag 85
5B7.55 250 ax19 40 il
SET.60 a5 Az 45 an
290,80 208 Bx a5 80
39085 i 1] Bx23 45 an
200,70 asg 10223 &0 an
005 as0 1025 a0 a0
290,64 438 10w a3 120

1. Tolerance + 0,2 mm
(for 390.75 and 380.80,
tolerance + 0,5 mmj

-32

2. Number of flange holes

Series 587




Data sheet standard companion flanges

Standard companion flanges can be manufactured with cy- deviating from the standard, e.g., oll pressure connection,
lindrical bore holes and face keyway (material C45; hardened  conical bore, flat journal, and material, relevant drawings are
and tempered 750 — 800 N/mm?) on request. For designs required.

u —

I % —'j
AV

< N L1
S . L I
' | -
A
5 L
Please state with your order:
Shﬂ.ﬂ QJZB = M.h oA #’.“!' E’nl'l'.I
mm T
Flange dia. A = mm SRR 100 fxB25 68,5
68708820
BET/ERE. G
l=H = __ number of holes x & __ mm
e 120 810,28 B
647766625 ;
L = mm B47/688.30
fa7/088 25 | Ba1225
|._1 = mm BATREA. S0 | Vi Bx1225 6s
B7/HEE 35 l Bx 120
BHTVEEE 40 | Bx 121
rd = mm saisee 35
BATBER &0 x4
D = mm 6377588 45 180 1325
6ATEEN. 55
10 18,1
d = mm 657788065 | |
BETIBRR 45
BRATHEBR 55
u — mm 225 Bxi81 im
BATHERES
S87.50
! - i e 20 [PRTE] T
58755
S@T.B0
285 Bx20.1 a1l
YO0.60 ,
30055 | 5 Bag2l | 247
380,70 | 50 1022 | T
—— ' 90 oxzer | 308
6 B0 | 438 0 x 270 343
1. Tolerance + 0,2 mm 2. Number of flange holes
(for 390.75 and 320.80,
tolerance + 0,5 mm)
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Design features series 687/688/587

Main components of the driveshafts

Flange yoke

Journal cross assembly
Tube yokea

Tubs

Sliding muff

Yoke shaft

Cover tube assembly

R

-~ 34
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Design features series 390/392/393

1a

Main components of the driveshafts

1a. Flange yoke for saries 390
(friction connection]

1b. Flange yoke for sarles 382/383

(face kay connection)

Journal cross assembly

Tube yoke

Tube

Tube yoke with sliding muff

Slip stub shaft

Cover tube assembly

e = S

- 35
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General theoretical instru

Kinematics of Hooke's joints

1. The joints

In the theory of mechanics, the
cardan joint (or Hooke's joint)

is defined as a spatial or spheri-
cal drive unit with a non-uniform
gear ratio or transmission. The
transmission behavior of this joint
is described by the following
equation;

(g = arg 1.?||'.|:" 1 tan o |

||"_'..."_'4i ¥
P = Deflection angle of joint [4°]
ry = angle of rotation drive sida

otz = angle of rotation driven side

In this equation, w2 is the momen-
tary rotation angle of the driven
shaft 2. The motion behavior of
the driving and the driven ends is
shown In the following diagram,
The asynchronous andfor non-

ctions

homokinematic running of the
shaft 2 Is shown in the periodical
osclllation of the asynchronous
line ctp around the synchronous
line czq (dotted line).

21
fee
K 3
2" z
I‘Iﬂ1
T
'f
L Z (12
T ~#
i TK
0 — —
/2 4 /2 2

A measure for the non-uniformity
is the difference of the rotation
angles 2 and vy or the transmis-
sion ratio of the angular speeds
0¥ and i, Expressed by an equa-
tion, that means:

a) Rotation angle differance:
= {k3 = {1y

L,

{also called gimbal error)

,

g = arc tan [— - tan a)-m
\cos( f
f o 3\
Wi max. = &re tan [S9S0 1 |
LY E"f’i.;(_l':l‘l.l
b Ratio:
| 2~ I:“E'Ili

i1 1 - 5|r‘|'-'r'| COSS1y




General theoretical instructions

The following diagram shows the

ratio | = g A for a full revelution Ti #
of the universal joint for f§ = 607,
) 1.5
The degree of non-uniformity U is
defined by
1
U=|max = min = tanf - sinf
Where: 0.5
1 = 1
2 7 3n/2 2n
o4l i —
| =.CGEl
: 10° 1T 5 The diagram shows the course of
E o / 09 = the degrae of non-uniformity U and
e ! /_ E of the angular difference Y« max. as
E 8 y wh E a function of the deflection angle
8 Aoz Z of the joint from 0 to 45°.
B / / i
g 2 » Wi ma 17 0.6 i From tha motion equation it is
g' B i -~ 05 § evident that a homokinematic
4° 0.4 3 mation behavior comasponding
/ o the dotted line under 45° - as
3 - 03 shown in the diagram - can only
2 < U » 02 be abtained for the deflection
angle [}=0° A synchronous or
* Pl 01 homokinematic running can be
0° | = 0° achieved by a sultable combina-
0 5% 0% 15° 20° 25" 80" 35° 40° 45° tion or connection of two or
Deflection angle [} more joints.




Technical instructions for application

2. The driveshaft

The rotation angle difference ¥y
or the gimbal error of a deflected
universal joint can be offset un-

1a) Z-deflection

der certain Installation conditions
with a second universal joint.

The constructive solutions are the
faollowing:

1. The deflection angles of both
joints must be equal (Le., fr = fiz)

Two arrangements are possible:

1h) W- or M-deflection

2. The two joints must have a
kinematic angular relationship
of 90° {n/2), (i.e., the yokes of
the connecting shaft are in one
plana),

Maximum permissible angle
difference

The conditien [} = [k is one of
the essential requirements for a
uniform output speed condition

For a more intensive study of
universal shaft kinematics, please
refer to the VDI-recommeandation
2722 and to the relevant technical
literature,

W-arrangement

7y

=y

and cannot always ba fulfilled.
Therefore, designers and engi-
nears will often ask for the per-
missible difference between the
deflection angles of both joints.

Operaling angles

The most commaon arrangemants
ara the Z- and W-deflections. To
begin, consider the system in
which the shafts to be connectad
ara in the same plane.

o d

The deflection angles for high-
torque and high-speed machina
drives should be equal. if not, tha
difference should be limited to
1™161,5%

-~ 38
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Product of speed and deflection
angle

Greater differences of about
3% to 5° are acceptable without
disadvantages in low-speead
applications. For applications
with varying deflaction condi-
tions, it is important to obtain
uniformity, if possible over the
complete deflection range.

Deflection in two planes means
that the deflection is both hori-
zontal and vertical. The combi-
nation of two identical types

of deflection (Z/Z or W/W) and
identical deflection angles ensura
uniformity. For a combination of
Z- and W-deflection, the inner
yokes must be offset. Please
consult with Dana application
angineers to determine the pro-
per amount of angular offset.

Technical instructions for application

Determination of the maximum
permissible operating deflec-
tion angle p

Depending on the driveshaft
serias, the maximum deflection
angle per jointis fi = 5" to 447,
Due to the kinematic conditions
of the cardan joint, as described
before, the deflection angle must
be limited in relation to the speed.

Calculations and observations of
many applications have shown
that certain mass accelaration
torques of the center part must
not be exceedead in order to
guarantes smooth running of the
drive systems. This acceleration
torque depends on the

OD=n-f

and the momeant of inartia of tha
middle part of the shaft.

The parameter D s proportional
to the angular acceleration of the
driveshaft center part £3,

| -D:r‘l I.i

n = Operating speed [rpm)

f# = Deflection angle of joint [

£ 2= Angular acceleration of
driveshatt center part

The maximum permissible da-
flection angle at a given speed
and an average driveshaft length
can be determinad from the fol-
lowing diagram.

Far an exact determination,
contact Dana.
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Technical instructions for application

Limits for the product of operating speed and deflection angle
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Speed

Checking the critical torsional
spead

The plant or vehlcle manufacturer
has to prevent the use of drive-
shafts within the critical torsio-
nal speed ranges of the drive.
Therefore, the determination of
the critical torslonal speed ranges
of the drive system is requirad.
The values for the momant of in-
ertia and torsional stiffness of the
salected driveshaft can be taken
fram the data sheets or be
supplied upon request.

Checking the critical bending
speed

Except for short and rigid designs,
driveshafts are flaxible units

with critical bending speeds and
fiaxural vibrations that have to

be checked. To accomplish this,
the first and possibly second
order critical banding speeds are
important.

For safety reasons, the maximum
permissibie operating speed
must be at a sufficient distance
from the critical bending speed.

Nperm. max. = 0.7 * Ngi [rpm)]

The critical bending speed for

a particular shaft size is deter-
mined by the length and the tube
diameter only (see diagram). For
greater length dimensions, the
tube diameter has to be increased.

Technical instructions for application

The diameter is limited becauses
of the ratio to the shaft size.
Therefore, single driveshafts can
only be provided up to a certain
length. All Installations exceeding
this limit have to be equipped with
subdivided drive lines.

For determination of the cri-
tical bending speed, see the
following selection diagrams.

These diagrams only apply to
driveshafts that are installed with
solid bearing supports locatad
close to tha flange.

Different installations (e.q.,
units with elastic mounting
bearing) must have lower cri-
tical bending speeds.

Depending on the type of the
plant, excitations of second
order can cause flexible vibra-
tions. Please contact Dana
engineers if the deflection
angle exceeds 3° and for grea-
ter length dimensions.




Technical instructions for application

Series 687/688

Determination of the critical bending speed depending on the respeclive operating length

—— 6B87/688.15-635x24
—— 687/68B.20-76,2x24

687/688.25-89x2,4
687/688.30 -90x 3
~— 687/688.35 - 100x 3 Example: 687.15 - 63,5 x 2,4
Joint size 68715
SPIONN.A0 =00 & Tube outer diameter 63,5 mim
—— 687/688.40 - 120 x 3 Wall thickness 2,4 mm
GBT/6BB.45-120x 4
687/688.55 - 120 x 6
—— G87/688.45-110x5
—— GB7/6BB.65-142x 6
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Technical instructions for application

Series 587/390/392

Determination of the critical bending speed depending on the respeclive operating length

—— 5B87.50-144x7

587.55/587.60 - 167,7 x 9,8
382.50/380.60 - 167,7 x 9,8

382.55/380.65- 2182x 8,7

—— 382.60/390.70- 219 x 13,3
—— 392.65/390.75-273x 11,6
—_— 302.70/390.80-2T7T3 x 19 Example: 380,60 - 167,7 x 8,8
Joit size 390,60
Tm-mmwr.rm
Wall thicknass 9.8 mm
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Technical instructions for application

Length dimensions

The operating lenath of a drive-

shaft is determined by:

« the distance between the dri-
ving and the driven units

« the length compensation
during operation

L

During operation, the driveshaft

can be expanded up to this length,

The optimum working length Ls
of a driveshaft is achleved If the
length compensation is axtracted
by ona-third of its length.

Arrangemants of driveshafts

A tandem arrangemaent of drive-
shafts could become necessary
to cope with greater installation
lengths.

Basic forms of shaft combina-
tions:

The following abbreviations ara Tha driveshaft can be expanded

used: by this amount. An expansion
beyond that dimension is not

L; = Compressed length parmissible,

This is the shortest length of the Lz + Lo = Maximum permissible

shaft. A further compression is operating

not possible, length Lamax

Las = Length compensation

Lemax=Lsr+La

lenath should be chosen in such
a way that the movement will be

within the limit of the permissible
length compensation,

Lg=L;+ %L. [mm]

This general rule applies to most
of the arrangements. For applica-
tions where larger length altera-
tions are expected, the operating

Driveshaft with intermediate shaft

1 =G}

Driveshaft with two intermediate shafts

F L, =G

Two driveshafts with double intermediate bearing

== <
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In such arrangements, the Indi-
vidual yoke positions and deflec-
tion angles should be adjusted
with regard to one another in
such a way that the degree of
non-uniformity {see General
theoretical instructions) and the
reaction forces acting on the
connection bearings (see Tech-
nical instructions for application)
are minimized,

Load on bearings of the connec-
ted units

Axial forces

For the design of a driveshaft, it
must be taken into account that
axial forces can occur, These
forces must be absorbed by axial
thrust bearings of the connected
units,

Axial forces will ocour during
length variations in the drive-
shaft. Additional axial forces are
caused by increasing torque and
by increasing pressure during
lubrication of the splines. These
forces will decrease automatically
and can be accelerated by the
installation of a relief valve.

The axial force A is a combina-
tion of two components:

Technical instructions for application

1. Frictional force Fri
This is the force that occurs
in the length compensation.
It can be determined from;

u
FaL=T s cos i

Fri = Frictional force from the
length compensation [N]

It depends on:
T = Torque of the drive-
shaft [Nm]

rm = Pitch circle radius in the
sliding parts of the drive-
shaft [m]

Friction coefficient (depends
on spline treatment):

0,08 for plastic-coated
splines

011 for steel/steel {greased)
Operating deflection angle

=
]

1]

p

2 Power Fp

This force occurs in the length
compensation due to the increa-
sing pressure in the lubrication
grooves of the driveshait.

The force depends on the lubri-
cation pressure (maximum per-
mizsible pressure is 15 bar),

Dana's environmental protection management policy
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Technical instructions for application

Calculation scheme of radial forces on connecting bearings

Driveshaft in Z-arrangement Driveshaft in W-arrangement
Paosition 0°, flange yoke right-angled to drawing Position 0°, flange yoka right-angled to drawing
plane, Position 7/2, flangs yoke in drawing plane plane, Position n/2, flange yoke in drawing plane

iw=10" At:T-Mamﬂi-mm_ ir=D" Ai=T ﬂmlihﬂ.i.{tawh*‘lanﬂﬂ

L-a
B =T oS BE pang - rangy B =T 0881820 ang, 4 tanpy)
Fr=T- 'E.i_}‘.f'mé + @angh - tani) Fr=T leg'G_'U““lh”ﬂﬂlbl
B xT-MH'—”l-n'm&mnm Er=1- 28i-fe el g, 4 tanp
n=a/2 =00 *!‘EZ#T—EEE- a=a2=90" Ae=Bz=T ﬂ“’_
=Ex= ﬁL _ - LMEL
F.?E?Tf_m Fa= EEchns&
Driveshaft arrangement with = fie Driveshaft arrangement with i = fiz
equal deflection angles and a=tb=g¢ squal deflection angles and a=ib=g
‘equal bearing distances equal bearing distances

xe=0" M=F1=Bi=E=0 i =0" A:.:ﬁ:g‘r._ﬂ';?_ﬂl;.b_.
o =mn/2 =90" M:B;:T-t_a"'_l_ﬁ. E1=E1=ET-5”"FE5§+§I
a

Fﬁ:EI'T'%Et (t=7/2=00" SesZ-arrangementa =12
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Technical instructions for application

Balancing of driveshafts ded or reduced, depending on » Type of balancing machine
the overall drivetrain characte- {hard, fgld orsoft
The balancing of driveshafts ristics. suspension)
is performed to equalize eccen- * Accuracy of the measuring
trically running masses. therefore  Driveshafts are balanced In two system
preventing vibrations and redu- planes, normally to a balancing * Mounting tolerances
ting the load on any connected accuracy between G16 = Joint bearing radial and
equipment. and G40. axial play
* Angutar backlash in longitu-

Balancing is carried out in * Balancing speed dinal displacemeant direction
‘accordance with 150 Standard The batancing speed is nor- Fleld analyses have shown that
1940, "Balance quality of rotating mally the maximum speed of the sum of these factors may
rigld bodies”. According to this the system or vehicle, result in inaccuracles of up to
standard, the permissible residual 100 %. This observation has given
unbalance is dependent an the * Quality grade rise to the definition of the fol-
operating speed and mass of the in defining a quality grade, it lowing balancing quality grades:
balanced components. is necessary to consider the * Producer balancing: Gi6

reproducibility levels achiev- * Customer verification tests:
Dana’s experience has shown able in the customet’s own test @32
that balancing s not normally rig during verification testing.
required for rotational speeds Quality grades are dependent
below 500 rpm. In individual on the following varables:

cases, this range may be exten-

Car whesals, whed dms, whesl sets, driveshafts
Crankshalt/dinves of elastcally mousied, st lois-cycle
Engines (gasobre or diesel) with six or mors oylindars
Crankshatt/drves of enmnes ol cars, trocks, and locomaotives

Driveshafts (propoller shafts, cardan shatts) with specal requitements

Parts of crushing machines and agricultural machinary

Individisal components of engines (gasoline or diesd) lor cars, rucks, and locomotives
Crankshaft/drives of sngines with six or more oylinders under special reguarements:

Parts ol process plant machines

Marine man wurbing geass [merchant sorvice)
Fans, lywheels, cantnbuge drums

Paper machsnery rolks, print rols

Assembled mroraft gas b raloes

Pump mpelsrs

Gaz and steam turlsnes, induding manne man turbeses (merchant senios)
Riged turbo- generator rotors
Turbo-compressars, ubine—drven pumps

Machans toal drves

Computer momory diims and discs Extract from DIN (SO 1840/ art 1
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The design of driveshafts must
exclude all possible danger

to pecple and material by
secured calculation and test
results, as well as other suitab-
le steps (see Installation and
Maintenance/Safety Instruc-
tions).

The selection procedure de-
scribed on these pages is only
a general recommendation.
Please consult Dana engineers
for the final design for your
application.

The selection of a driveshaft
should be based on the following
conditions:

1. Specifications of drive-
shafts

2. Selection by bearing life

3. Operational dependability

4. Operating angles

5. Speed

6. Length dimensions

7. Load on bearings of the
connected units

Selection of GWB™ driveshafts

1. Specifications of driveshafis

Tcs = Functional limit

torgue [Nm]
Up to this maximum permissible
torgue, a load may be applied to
a driveshaft for a limited frequen-
cy without the working capability
being affected by permanent
deformation of any driveshaft
functional area. This does not
result in any unpermissible effect
on bearing life.

Yield torque

This torque level leads to Irrever-
sible plastic deformation of the
drivashaft which could rasult in
a failure of the complete drive
system,

Tow = Reversing fatigue

torque [Nm]
At this torque, the driveshaft is
permanantly solid at alternating
loads, The values for driveshafts
of series G87/688 with welded
balancing plates are lower. With
a fatigue torque of this order, the
transmission capacity of the flan-
ge connection must be checked,

Tosen = Pulsating fatigue
torgue [Nm]

At this torque, the driveshaft is

permanently solid at pulsating

loads.

Tozah = 1.4 - Tow

Lc = Bearing capacity factor
The bearing capacity factor takes
into consideration the dynamic
service life Cayn (see DINASO
281) of the bearings and the joint
geomeatry . The Lc values for the
different shaft sizes are shown in
the tables (see data shests),

When selecting driveshafts,
the bearing life and the ope-
rating strength must be con-
sidered separately. According
to the load state, the reversing
fatigue torque Tpw or the pul-
sating fatigue torgue Tpsch
must also be taken into consi-
deration.




2. Selection by bearing life

By bearing capacity factor Le
The bearing life Ly of a driveshaft
depeands on the bearing capacity
factor L and is based on the
following formula:
Lhs _-.l‘.r_..lgl_._

nop 1w Ky
If the desired bearing life Ly is
agiven, the joint size can be cal-
culated by the bearing capacity
factor Lg.

nefi- 7109 K

Lo= kf
1070

The L values can be taken from
the tables (see data sheets).

Lz = Bearing capacity factor

n = Operating spead [rpm]

[} = Operating deflaction
angle [+°]

T = Operating torque [kNm]

K1 = Bhock factor

If operating data are based on a
duty cycle, a more precise dura-
bility can be calculated.

Drives with internal combustion
engines rmay cause torgue peaks
that must be considered by
factor K.

Selection of GWB™ driveshafts

Electric motorfturbine K =1.00
Gasoline angine

4 cylinder and more Ky =115
Diesel engine
4 cylinder and more Ky =1,20

The values shown in the tables
are general values. If a flaxible
coupling is used, the shock factor
is lower. Principally the data

of the motor and/or coupling
manufacturer must be observed,

3. Operating dependability

The opearating dependability can
be determined if a certain duty
cycle is given. The calculated
service life of a driveshaft under
narmal warking conditions has to
achieve or excead the required
servica life.

Duty cycles are often not avai-
lable. In such cases. Dana engi-
naers will make use for almost

70O years of experience as
a manufacturer of driveshafts to
provide an optimal selection.

Calculations are based on the
peak torgue T and tha maximum
peak torque Tsp that may occur.
The peak torque is determined
according to the type of opera-
tion and the torque characteristic.
It should be lower than the corre-
spanding torques Toscn and Tow.

Ty K =T < Togen or Tow




Selection of GWB™ driveshafts

Typical types of torques:

Pulsating stress The maximum peak torque Tse Is the extremely
rarely occuring torgue of the system (crash,
[ emergency casej.
T < Tosch
15 This maximum torque (Tsp) should not exceed
5 the functional limited torque Tcs of the drive-
shaft.
Alternating stress Tep < Tes
T Tn = Nominal torgue [Nm]
Tes = Functional limit torque of
| the driveshaft INm]
(see data sheets)

Medium shock load: K =1,6-2

Crriven machines
Canbitacel pumps Extra-heavy shock load: K= 3-§
Generators (non-continuous load) Driven machines
Conveyors [non-continuous load) Continuous working roller tables
Medium vantilators Medium section mills
Woaod handiing machinas Continuous slabbing and
Small paper and textile machines blooming mills
Pumpss (multi-cylinder) Continuous haavy lubs mills
Compressors (mulfi-cylinder) Asvarsing working roller tablss
Road and bar milly Vibration comveyors
Locomotive primary drives Scale breakers
Service factor K Straightening machines
Cold rolling mills
The service factors shown in Reeling drives

tha following tables should be
used as approximata values
only

Blooming stands




Additional information and ordering instructions

Selection of driveshafts

The selection of a GWB'™ driveshaft ist determined not only by
the maximum permissible torque of the shaft and the connec-

tions but also by a variety of other factors.

For the exact determination and
salection of driveshafts, see the
Selection of Driveshafts pages in
this brochure.

Dana engineers can precisely
calculate the correct size of the
shaft and joint for your applica-
tion with the use of computer
programs created specifically
far this purpose.

In order to best match your re-
quirements, you'll be asked to

provide the following information:

= |nstallation length of the
driveshaft

= Maximum joint angle
raguirement

* Required length compen-
sation

* Maximum rotation speed of
the shaft

« Shaft end connection details

* Maximum torgue to be
transmitted

* Nominal torque to be
transmitted

* | gad occurrences

* Description of the equipment
and working conditions

Specific applications

Driveshafts in railway
transmissions

The selection of driveshafts in
the secondary system of rallway

vehicles must be based on the
maximum torque that can ba
transmitted to the track (wheel
slip or adhesion torgue).

Driveshafts in crane travel
drives

The particular operating condi-
tions for travel drives of cranes
have been taken into conside-
ration in the DIN-standard 15450,
Az a result, driveshafts for

these appllcations can be selec-
ted by using that standard.

Driveshafts in marine
transmissions

These driveshafts are subject to
acceptance and must corres-
pond to the standards of the
respective classification sociaty.

Driveshafts for other forms of
passenger conveyance
Driveshafts used in amusement
park equipment, ski lifts or similar
lift systems, elevators, and rail
vehicies must be in accordance
with the standards and specifica-
tions of the appropriate licensing
and supervisory authorities.

Driveshafts in explosive envi-
ronments (Atex-outline)

For the use of driveshafts in are-
as with danger of axplosion, an
EC-conformity certificate ace. to
EC-outline 94/9/EG can be
provided.

The possible categories for the
product driveshaft” are:

a) in general: CEEYI 3 GDe T6
b} for driveshafts with adapted
features: (€4l 2 GDe T6

The driveshaft should not be
used under the following opera-
ting conditions:

+ Within the critical bending
speed range of the drive

= Within the critical torsional
speed range of the drive

+ At operating angles which ax-
ceed the specified maximum
(rafer to drawing confirmed
with order)

+ At dynamic and static opera-
ting torques which exceead the
specified limit (refer to drawing
confirmed with order)

+ At speed x deflection angle
(n x [} conditions which
aexceed the limit (refer to
GWE catalogue)

* For usage time which axceads
the calculated bearing lifetime
of the joint bearings

If you'd like more information
on GWE driveshafts, or would
like to discuss specific appli-
cation requirements with an
anginaer, please call Dana at
0049(0)201-8124-0 or visit
www.gwbdriveshaft.com,
www.dana.com.
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After-sales service
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Dana

About Dana Incorporated

Dana Is a world leader In providing
power-conveyance and energy-ma-
nagement solutions that are engineerad
to improve the efficiency, performance,
and sustalnabllity of light vehicles,
commercial vehicles, and off-highway
equipment. Enabling the propulsion of
conventional, hybrid, and electric-powe-
red vehicles, Dana equips its customers
with critical drive and motion systems;
slectrodynamic technologles; and ther-
mal, sealing, and digital solutions.

& 2020 Dana Limited

Spicer Gelenkwallenbay GmbH
2. Schrkringstrafe 49
A5329 Esmun/Garrmany

Phone: 004904 201-8124-0
Fae: D049 (04 201-81 24 . 652

www.gwbdr vesshist Loam
W e oo

APPLICATION POLICY

Capacity ratings, features, and specifications vary depending upon the model and type of service. Application approvals must be abtained from Dana. We resarve the right to

About GWB™

Since 1946, Dana brand GWB has led
the market in heavy-duty, industrial
drive shafts and genuine service parts
for the scrap steal, construction, rail-
way, marine and paper industries,
Manufacturing and assembly opera-
tions located in Germany are supported
by Dana's global network of R&D and
distribution facllities. Introduced at a la-
ter date, GWB pioneered maintenance-
free drive shafts, consolidating their
status as market leader.
High-performance solutions for major
original equipmant manufacturers, as
well as aftermarket customers worldwi-
de, ensure first-rate technical innovati-
on, quality performances, reliabllity and
flaxibility.

change or madify our product specifications, configurations, or dimensions at any time without natice.
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