AF, AFW

and AFL
Hollow-shaft
Gearboxes

For combining with squirrel-cage
brake motors, slip-ring rotor and
DC motors, and microspeed drive
units.

Demag hollow-shaft gearboxes are
supplied as complete units.

Advantages

® Rapid, easy fitting

® Enclosed unit, compact and space-
saving

¢ Quiet-running

e Alternative output shaft positions

* Minimum maintenance due to
long-term lubrication

® No constraining forces on the
transmission.

Squirrel-cage brake motors:

The universal motor for all drive
requirements features instant integral
braking and high switching frequen-
cies.

Pole-changing versions are also
available.

Technical data: 202 549 44, 71418 911.

Slip-ring rotor motors:

For the smooth acceleration of large
masses, or for variable electrical
braking.

With predetermined starting current,
or acceleration values, very high
starting frequencies can be obtained.
Technical data: 202 535 44,714 1S 911.

DC motors:

For accurate speed regulation and
acceleration control independent of
the load, and rapid changes of speed
and direction of rotation. Static con-
verters provide wide control range.

Technical data: 202 566 44, 714 IS 914.

Microspeed drives

For applications requiring precise
positioning and feeding. Combining
the gear unit with pole-changing,
slip-ring, DC or other microspeed
motors, provides additional micro-
speeds, or microspeed ranges.

Component parts lists

AFW 05, order no. 222 296 44
AFW 06, order no. 222 280 44
AFW 08, order no. 222281 44
AFW 10, order no. 222282 44
AFW 12, order no. 222 299 44
AFL 04, order no. 22226944
AF 04, orderno.22227044

0189 EN

MANNESMANN
DBDEMAG

Material Handling

21622

21564

21573

21576

21568

AF 05 to 06, order no. 222 05144
AF 08 to 12, order no. 222 14044
AF 18, order no. 222 358 44

AFR 08, order no. 222 345 44,
72118 913.20

20253444

Literature accompanying products

Operating Instructions AFL. 04
Order no. 206 339 44

AF 04—-AF 18 and AFW 05—-AFW 12
Order no. 206 142 44,720 IS 913.20

71418 913.25



Design and

fitting information
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¥ Vent plug in the uppermost position of the
gearbox.
All mounting positions shown can be
supplied as shaft-mounted, flange-mounted
and foot-mounted gears, with and without
shaft extensions.
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Description of design

Hollow-shaft reduction gears are mounted directly onto the driven shaft. For
this reason, the output shaft of the gearbox has a hollow involute spline.

If required, key connections and, in addition, shrink discs are available for
AF/AFW 05 to 12 and AF 18 gearboxes.

The gearbox housing is restrained by a statically determined torque arm. The
rubber mountings absorb dynamic forces and reduce vibrations and the trans-
mission of noise to the mounting structure.

The gearbox and motor shaft are connected by a coupling which allows axial
displacement of the motor shaft.

If required, foot or flange-mounted gearboxes are also available for AF/AFL 04,
AF/AFW 05 to AF/AFW 12, and AF 18.

Reduction gear conversion

The gearboxes are assembled in our works to suit the customer’s require-
ments.

It is possible to alter the model at a later date, by specifying one of the
following: M — torque bracket

B3,B6,B7,B8, V5, V6 —foot mounting plate design

B5,B14,V1, V3 -flange mounting

Once the particular model has been determined, consideration must be given
to the basic variant of the gearbox (and to the mounting position in the “M”
model) as, in some cases, it will be necessary to fit an alternative rotor return
spring and to provide different lubricants.

The position of the terminal box can also be changed by rotating the motor
end cap.

Importance of the particular model

The gearbox must be mounted according to the model ordered, as the rotor
return spring of the brake motoris dependent onthe model or the basic position +
mounting position in the case of the “M” model.

Drive shaft designs in Tables 1-3

Table 1
Spline shaft connection - ',3('10'1 H
for AFL 04/AF 04, Flanged bearing | ;
AF/AFW 05 to connection surface | > Useful spline length a,r\l{lae: Sgrrwlwré%t
AF/AFW 12 and | N R %
AF 18 A i o
__________________ b=t |
° a RN
= \*T*,‘ s
40139644 \\\ /(/ 40139744
Gearbox Spline shaft?) Measuring | Check dimension
type DIN 5480 dzhi2 da K1 I3 147 R s roller dia. Dy Mg
W 25x1.25x18 21 22 2.75 28.027-0.016
AFL 04/AF 04 106 107.7 - 40 1.2
W 30x125x22%9 | 24.9 26 2.75 331 -0.02
W 30x1.25x22 24.9 26 105 106.7 20 40 1.2 2.75 33.1 —-0.02
AF/AFWO5 |\ 35x2 x16 | 286 30 | 105 106.7 | 20 40 1.6 4 38.87 —0.03
W 30x1.25x22 24.9 26 121 123 20 40 1.2 2.75 331 -0.02
AF/AFWO06 | W 35x2 x16 28.6 30 121 123 20 40 1.6 4 38.87 —0.03
W 45x2  x21 375 40 121 123 20 57.5 1.85 4 48.75 —0.03
W 45x2 x21 375 40 155 157 36 57.5 1.85 4 48.75 —0.03
AF/AFWO08 |\ 50x2 x24 | 395 42 | 155 157 36 575 | 185 4 54.07 —0.035
AF/AFW10 | W 65x2  x31 55 58 2075 | 209.8 425 57.5 2.15 4 68.882-0.04
AF/AEW 12 W 65x2 x31% | 55 9 58 255 257.3 425 57.5 2.15 4 68.882-0.04
W 85x3 x27 72 75 255 257.8 40.5 57.5 2.65 6 91  —0.04
AF 18 W110x3  x35 96.5 100 325 328.5 72.5 55 3.15 6 116.036-0.03
1y Only in conjunction with RAM/RN wheel sets 3) Not possible with gear ratic 14.5; 11.2; 7.97; 6.3; 4.64
2) Flank centred 4 Only in conjunction with RS 400 wheel block




Table 2

Key connection

for AFL 04/AF 04 W 1570

1
AF/AFW 05 A k1 sH13
to AF/AFW 12 !
AF 18 |

|

o :
40139844
DIN 6885 1
Gearbox d o page k1 I3 I47) s dahyo Remax
AFL 04/AF 04 24 A 8x 7x100 106 107.3 - 1.3 22.9 1

AF/AFW 05 32 A10x 8x100 105 106.7 20 1.6 30.3 1

AF/AFW 06 40 A12x 8x110 121 123 20 1.85 37.5 1

AF/AFW 08 50 Al4x 9x140 155 157.3 36 2.15 47 1

AF/AFW 10 60 A18x11x180 207.5 209.8 42.5 2.15 57 1

AF/AFW 12 75 A20x12x220 255 257.8 40.5 2.65 72 1

AF 18 100 A28x16x280 325 328.5 72.5 3.15 96.5 2.5

1y Only in conjunction with RAM/RN wheel sets
Table 3
Shrink disc, motor side Shrink disc, cover side
Standard design for AF 05 to AF 18 Special design for AF 05 to AF 18
AFW 05 to AFW 12 AFW 05 to AFW 12
et — ~—H—‘ _
7
2 ! fa 2 2 2
5 T R T e ®lg T m] e
z W ) & D
k3 v 40171844 ks 40171744
Dimensions for drive shaft design Mechanical stop
% [ R %6 &E [
1 = |
ks 40171944 The screws have been tightened to the correct
torque when the end faces of the inner and outer
rings are flush.
Weight J . .

Gearbox Part no. kg kg m? D da dg fa H iq is k3 mo mg \Y
AF/AFW 05 716189 44N 0.6 0.0006 78 | 35 | 44 | 28 |23 5 375|134 | 20 | 23 | 45
AF/AFW 06 716289 44N 0.8 0.00106 90 | 40 | 50 | 32 |245| 5 |43 153 | 30 | 30 | 45
AF/AFW 08 71638944 N 1.3 000259 | 110 | 50 | 62 | 35 | 265 | 5 |44 190 | 40 | 30 | 45
AF/AFW 10 716489 44N 1.7 0.00521 | 138 | 60 | 75 | 39 |29 75 | 495 | 244 | 40 | 33 | 55
AF/AFW 12 71658944 N 4.7 0.02285 | 170 | 75 | 100 | 50 | 395 | 85 | 60 302 | 60 | 45 | 55
AF 18 71668944 N 8.3 0.07085 | 215 | 100 | 130 | 60 |49 | 115 |78 385 | 60 | 55 | 6.5




AF hollow-shaft gearboxes

Dimensions in mm

AFL 04 hollow-shaft gearboxes
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AF 04, AF 05, AF 06 and AF 08 hollow-shaft gearboxes

Adaptor flange according to motor size

Adaptor flange

di

S1 S12

e See Tables 1and 2
a4 E . Gearbox Motor
for shaft design, A A
— AF 04 : side side
ke according to Table 1
40243644 40229244
Table 4
Size Weight
%65;;- Motor | G4 |dafea] g2 |gaihe | ha | hg hy hs | ki | lg |5 0| p2 q s | by [bio| €1 ez | 81| 842 inkg ")
A 192
arLos | Y — - g 226.5 S -l - === - 55
B 212
21113416 {100 |56.5 |214.5|142.5 106 (45 |52 —26.5 [142.5]66.5
KB 71 (115 70 85 7
AF 04 14 - - 130 140 6.6 5.5
KB 80 {135 80 100 9
KB 71 |11.5 70 85 7
AF 05 KB 80 14 (24 1141 (16 {10570 (238 |150 — 105141551 — |23 (145 167 |115 140 9 [§]
13.5 80 100 9
KB 90
KB 71 |11.5 70 85 7
KB 80 80 100 9.5
AF 08 13.5 (14 (24 (165|20 (12576 |271 175 — 121146 |50 — {29 [157 |67 |125 160 Q9 10
KB 90 80 100 9.5
KB 100 |16 110 130 11
KB 80 80 100 9
15.5
KB 90 80 100 9
AF08 | KB100 |18 (18|18 (20924 [160|98 |358 |[230 - |155|73.5 (74| —~ [38 (213 |99 (180|110 |223.,5|130 |11 |11 375
KB112 |33 110 130 11
KB 125 |35 125 150 14
1) Without motor




AF 10, AF 12 and AF 18 hollow-shaft gearboxes

 Adaptor flange according to motor size

/

See Tables 1 and 2

Adaptor flange

el -
4

-

]

\\‘
[
H

for shaft design Gearbox
side side
402437 44 402292 44
Table 5
Si Weight
Gearbox 28 Motor c4 | da {92 1 9a o5 | 0y [ha | hg | ha | ki la |15 | l6 |P2] @ As | by |biz2 | &1 |12 | 81 | ®1z2 mi‘g 1
KB 80 80 100 ]
18.5 I I —
KB 90 80 100 9
KB 100 |21 110 130 11
AF 10 22 (274 25 | 45 200 | 127 | 452 | 297 |207.5 {22.5|73 |37.5}51 | 261 72.5 1224 —— 280 (—— 14 77
KB 112 [36 110 130 11
KB 125
38 125 150 14
KB 140
KB 90 (185 80 100 9
KB 100 |21 110 130 11
KB112 |36 110 130 11
AF 12 22 1346 32 | 55 [ 250 | 160 | 568 | 360 | 255 26.5|77 |33 55 |306.5 | 74.5 280 — 355 —{ 18 — 130
KB 125
38 125 150 14
KB 140
KB 160 (74 1565 190 18
KB 100
46 110 130 11
KB 112
KB 125
48 125 150 14
KB 140
AF 18 26 (434 | 40 | 90 [320 |200 |710 |465 (325 |31.5|83 |60 |70 {362 101.5 | 350 —424 —— 22 —— 350
KB 160
74 155 190 18
KB 180
KB 200
87 200 236 18
KB 225
1) Without motor




AFW hollow-shaft spur and bevel gearboxes

Dimensions in mm

AFW 05 to 08 hollow-shaft spur and bevel gearboxes
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Gearbox Motor
side side L
40229244 —ﬁ_
Table 6 401809 44
Size c a d e g g h h h h k k K I
Gearbox | Motor 4 3 4 4 2 4 1 2 3 4 1 2 3 4
KB 71 11.5
AFW05 | KB 80 135 125 14 24 140 16 105 70.5 238 150 105 128.5 37 1.5
KB 90 '
KB 71 1.5
KB 80
AFW 06 13.5 140 14 24 164 16 125 76 271 175 121 152 43 46
KB 90
KB 100 16
KB 80
15.5
KB 90
AFW 08 | KB 100 18 200 18 18 204 24 160 98 358 230 155 211.5 53 73.5
KB 112 33
KB 125 35
Size Weight
Gearbox | Motor 's P2 a Sl G2 s b4 b1z e P Sy S12 inkg?
KB 71 70 85 7
AFW 05 KB 80 12 23 106 150 42.5 67 115 140 9 9
80 100 9
KB 90
KB 71 70 85 7
KB 80 80 100 9.5
AFW 06 17.3 29 124 170 50 67 125 160 9 14
KB 90 80 100 9.5
KB 100 110 130 11
KB 80 80 100 9
KB 90 80 100 9
AFW 08 KB 100 37.5 38 176.5 210 75 99 180 110 223.5 130 11 11 46
KB 112 110 130 11
KB 125 125 150 14
) Without motor




AFW hollow-shaft spur and bevel gearboxes

Dimensions in mm

AFW 10, AFW 12 hollow-shaft spur and bevel gearboxes
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U Depth of thread
See Table 1and 2
for shaft design 40181144
Adaptor flange o C4 qq qo
40181044
)
N ] — =~
&
/ h
| | | o
Gearbox Motor ==
side side ( )
Table 7 40229244 -
40181244
Size d h h h h k K k |
Gearbox | Motor Cq az 4 G2 94 95 1 2 3 4 1 2 3 4
KB 80
18.5
KB 90
KB100 | 21
AFW 10 250 22 268 25 45 200 127 452 297 | 207.5 | 270.5 60 225
KB112 | 36
KB 125
38
KB 140
KB 90 | 18.5
KB 100 | 21
KB 112 | 36
AFW 12 315 22 340 32 55 250 160 568 360 255 327 70 26.5
KB 125
38
KB 140
KB160 | 74
Size Weight
Gearboxlz Motor s ls P2 q o¥ dz d4 o b1z €4 €12 $4 S12 inell(g1)
KB 80 80 100 9
KB 90 80 100 9
KB 100 110 130 11
AFW 10 36 37.5 51 2245 | 265 95 72.5 224 280 14 100
KB 112 110 130 11
KB 125
125 150 14
KB 140
KB 90 80 100 9
KB 100 110 130 11
KB 112 110 130 1"
AFW 12 43 33 55 273 300 120 74.5 280 355 18 160
KB 125 125 150 14
KB 140 125 150 14
KB 160 155 190 18
1} Without motor




AF-Ex hollow-shaft gearboxes

Dimensions and characteristics

C4

Hollow-shaft gearboxes with explosion-proof motors,
available in type of enclosure EEx de 11BT4 or EEx de 1ICT4,
AF 04, AF 05, AF 06, AF 08

hy

g1

Table 8
40181344
Size P n Moment of inertia
% CDF 2J Cq g P hy Iy q
Gearbox Motor KW pm kg m? 1)
2 A05/505 Ex 0.32 40 2540
AF 04 52 157 175 100 268 | 1425
2/8 A 05/505 Ex 0.32/0.06 40/20 2540/500
0.005886
2 A05/505 Ex 0.32 40 2540
AF 05 42 157 175 105 268 | 145
2/8 A 05/505 Ex 0.32/0.06 40/20 2540/500
2 A08/515 Ex 0.68 40 2840
AF 06 0.009211 42 180 183 125 319 | 157
2/8 A 08/515 Ex 0.68/0.15 40/20 2840/620
2 A1/505 Ex 1.2 40 2780
AF 08 0.018791 45 200 193 160 359 | 213
2/8 A 1/505 Ex 1.2/0.25 40/20 2780/580

1y XJ = Moment of inertia of motor (SBr) + heavy coupling half (HT) + inertia mass.




Coupling chamber and gearbox flange
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DIN 332
AN \{
Table 9
Shaft dimensions Flange dimensions
Gearbox
di |y | f I 5% |mhee| p™® t 84 a b | e e r R s ty
’XFFLOOA“‘ 12 |15 |1 |25 |224 |11 | 4 |25 |M 4| 140 | 43 | 130 | 165 | 140 [355| 224 | M 6 | 10
Al;“:i\:lvog&') 12 (1151 |25 |224 |11 | 4 |25 |m 4| 125 | 53 [ 115 | 150 | 140 |16 | 625 | M 8 | 15
A‘;\FNOSG 16 | 152 |1 |25 |224 |11 | 5| 3% |M 5| 140 | 53 | 125 | 178 | 160 [16 | 625 | M 8 | 15
AAF'\ZNOSS 24 |229 |1 |37 |843 |13 | 8 | 4° |M 8| 200 | 63 | 180 | 255 | 224 |25 |1000 | M10 | 21
AF 10 *02 \\og| 250 | 60 | 224 | 318 | 180 [32 |1250 | M2 | 2
it |24 [220 |2 |75 348 |13 | 8 | 4 5
AF 12 13| 8| 4% |M 8| 315 | 60 | 280 | 401 | 355 |40 |1600 | M16 | 32
oy | 24 |220 |2 |a75 | 343 | 1. 8 6
AF18 | 32 | 303 |15 | 475 | 446 | 1.6 | 10 | 5°2 |M12 | 380 | 60 | 350 | 486 | 425 |45 |2000 | M20 | 40
AFGO6 | 16 |152 |1 |25 |221 |11 | 5| 3% |mM 5| 125 | 53 | 115 | 159 | 140 |16 | 625 | M 8 | 15
AFGO8 | 24 |209 |1 |25 |223 |13 | 8 | 4 |M 8| 160 | 40 | 140 | 204 | 180 |20 | 800 |M10 | 17
AFG10 | 24 | 229 |2 |375 (343 |13 | 8 | 4°% |M 8| 200 | 63 | 180 | 255 | 224 |25 |1000 | M10 | 20
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AFR 06 hollow-shaft gearboxes

FR

201
124 | 15
67 ] 17,5
24 20
46 ‘ Fr t
< 30 31_02 Y
M 10 - 1]
15 deep 1) ‘ K
B (=2 ;
- 8
's © K)
| &
X M 10 §
o 10— ‘ to DIN 332
@ i § SEUNO——— 1 E—
-
Fol—<3 Key A8x7x50 -
' [ to DIN 6885 shest 1
68
5 164 40251344
8,5
121 60 Output gear for spline to DIN 5480 (centering flanks)
20

1900

W30x1.25x22

W35x2 x16 (see page 2, table 1 AF 06)
Wi45x2 x21

Output gear with key to DIN 6885 page 1.

(see page 3, table 2 AF 08)

Permissible radial load on the drive shaft
as a function of the angle of incidence ¢
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AFG 06, AFG 08, AFG 10 hollow-shaft gearboxes
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E
Motor side CA\ Sp S,
Gearbox side
Table 10
40181544 401817 44
Size Key
Gearbox | Motor | @ |PIN6885page 1| di C4 ds | ds g2 94 g5 g6 g7 h1 ho ha ha
wxhxl
71 1.5
AFG 06 |KB 80| 32 A10x8x110 22 135 25 90 140 37 12.2 8 14.5 176 70 313 150
90 )
71 15.5
KB 80
AFG 08 E 50 A14x9x145 37 17.5 45 110 220 40 17 15 12.5 231 110 423 210
100 20
90 15.5
100 18
AFG 10 |KB112| 60 A18x11x220 57 33 70 190 310 88 17.7 18 35 351 155 608 350
12
125 35
140
Size .
Weight
Gearbox | Motor | D5 k1 ko ks kq ks ks k7 S2 b+ b1z e e12 $1 s12 | kg 1)
71 70 85 7
B 1 114.5 | 101 162 18 2.8 10.7 1.5 12 115 140 9
AFG 06 |KB 80 68 80 100 9 9
90
71 70 85 7
80
AFG 08 KBBO— 233 |147.5 | 140 206 20 1.2 8.7 7 25 140 80 |180 100 11 9 41
100 | 110 130 1
90| 80 100 9
100 110 130 11
AFG 10 |KB112| 384 | 2245 | 219 312 29 3.2 8.7 9 40 180 223.5 11 120
125
— 125 150 14
140
1) Without motor
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Characteristics with input speed n=2800 rpm
AFG 06, AFG 08, AFG 10 hollow-shaft gearboxes

Table 11
Gearbox AFG 06 AFG 08 AFG10
Sizes 71 71 90
of motors 80 80 100
which 90 90 112
may be 100 125
fitted 140
Mgz in Nm 700 3100 13500
L R I I B (LU (G OV (O
125 22.4 | 127 2.0 0.6 2341 123 9.0 2.6 1040 - - - -
121 22.4 - - - - - - - - 121 355 10.4 4046
100 28 102 2.3 0.7 217.0 98.4 11.2 3.3 1040 97.4 41.2 121 3778
90 31.5 - - - - 85.6 12.9 3.8 1040 - - - -
80 355 82.6 2.6 0.8 202.8 78 14.2 4.2 1040 78.6 49.2 14.4 3636
71 40 - - - - 68.8 16.1 4.7 1040 - - - —
63 45 63.4 3.0 0.9 178.8 50.7 18.1 5.3 1015 63.3 57.5 16.8 3421
56 50 - - - - 54.5 19.1 5.6 977 - - - -
50 56 50.9 3.5 1.0 166.2 49.4 16.0 4.7 743 47.5 69.5 20.4 3111
45 63 46.9 3.8 1.1 167.8 47.3 20.6 6.0 917 - - - -
40 71 411 4.0 1.2 153.3 37.3 21.2 6.2 744 40 78.1 22.9 2944
35.5 80 35.4 4.2 1.2 140.1 345 21.2 6.2 687 - - - -
31.5 90 30.7 4.6 1.3 131.8 30.7 21.2 6.2 611 31.6 91.2 26.7 2713
28 100 28.5 4.9 1.4 131.3 28.1 28.7 8.4 758 - - — -
25 112 24.8 5.3 1.5 122.7 25 26.9 7.9 632 251 84.0 24.6 1983
22.4 125 22.7 5.7 1.6 121.6 - - - - - - - -
20 140 19.7 6.1 1.8 113.6 19.2 31.3 9.2 566 19.7 109.0 31.9 2015
18 160 17.9 6.7 2.0 112.4 17.8 31.9 9.3 533 - - - -
16 180 15.5 7.2 2.1 105.0 15.8 325 9.5 484 15.7 126.0 37.0 1868
14 200 14.1 7.6 2.2 101.2 14.3 29.8 8.7 399 - - - -
125 | 224 12.9 6.4 1.9 78.0 124 32.3 9.5 378 12.5 129.5 38.0 1526
11.2 | 250 1.2 7.4 2.1 70.1 1.2 31.3 9.2 33t - - - -
10 280 10.2 7.5 2.2 722 9.87 34.3 10.0 318 9.95 | 1364 40.0 1277
9 315 8.88 8.0 2.4 67.1 9.24 30.3 8.9 264 - - - -
8 355 8.08 8.8 2.6 66.5 7.79 35.9 10.5 263 7.85 | 141.8 41.6 1048
7.1 | 400 7.1 8.7 2.6 58.3 7.19 37.3 10.9 252 - - - -
6.3 | 450 6.35 9.9 2.9 59.1 6.4 37.1 10.9 223 6.23 | 146.4 42.9 859
5.6 500 5.61 10.2 3.0 54.1 5.8 33.7 9.9 184 - - - -
5 560 4.99 11.6 3.4 54.5 4.96 38.3 11.2 178 4.91 150.0 43.9 693
4 710 3.99 13.0 3.8 49.0 4.02 39.1 11.4 148 3.87 | 153.6 45.0 560

Mg2 = Max. permissible gear torque limit
iNenn = Rated gearbox transmission

no = Gearbox output speed

ivorh = Actual gearbox transmission

Mpn1 = Rated gearbox input torque

Pn1 = Rated gearbox input power

Mn2 = Rated gearbox output torque




Characteristics with input speed n = 1400 rpm

AFG 06, AFG 08, AFG 10 hollow-shaft gearboxes

Table 12
Gearbox AFG 08 AFG 08 AFG 10
Sizes 71 71 90
of motors 80 80 100
which 90 90 112
may be 100 125
fitted 140
Mgz in Nm 700 3100 13500
L I B I I I A B A B L It I I 6
125 11.2 | 127 2.2 0.3 263 123 9.0 1.3 1040 - - - -
121 11.2 - - - - - - - - 121 442 6.5 5041
100 14 102 2.7 0.4 263 98.4 11.2 1.6 1040 97.4 50.8 7.4 4652
90 16 - - - - 85.6 12.9 1.9 1040 - - - -
80 18 82.6 3.3 0.5 255.6 78 14.2 2.1 1040 78.6 60.5 8.9 4477
71 20 - - - - 68.8 16.1 2.4 1040 - - - -
63 22.4 63.4 3.8 0.6 225.3 59.7 18.5 2.7 1040 63.3 68.7 10.1 4088
56 25 - - - - 54.5 20.3 3.0 1040 - - - -
50 28 50.9 4.4 0.6 209.4 498.4 20.2 3.0 936 47.5 85.6 12.5 3829
45 31.5 46.9 4.8 0.7 2117 47.3 23.4 3.4 1040 - - - -
40 35.5 41.1 5.0 0.7 195.0 37.3 26.7 3.9 938 40 94.0 13.7 3542
35.5 40 35.4 5.3 0.8 177.6 34.5 26.7 3.9 866 - - - -
31.5 45 30.7 6.0 0.9 170.1 30.7 26.7 3.9 771 31.6 108.9 15.9 3239
28 50 28.5 6.2 0.9 165.4 28.1 36.2 5.3 955 - - - -
25 56 24.8 6.6 1.0 154.6 25 33.9 5.0 796 25.1 116.4 17.0 2747
22.4 63 22.7 7.2 141 153.2 - - - - — - - -
20 71 19.7 7.7 1.1 143.2 19.2 39.4 5.8 713 19.7 145.0 21.2 2690
18 80 17.9 8.4 1.2 141.6 17.8 40.2 5.9 671 - - - -
16 90 15.5 9.0 1.3 132.3 15.8 41.0 6.0 610 15.7 159.0 23.3 2354
14 100 141 9.7 1.4 128.0 14.3 37.5 55 503 - - - -
125 | 112 12.9 8.0 1.2 96.9 124 40.7 5.9 477 12.5 163.1 23.9 1922
112 | 125 11.2 9.4 1.4 110.2 11.2 39.4 5.8 417 - - - -
10 140 10.2 9.0 1.4 90.1 9.87 43.2 6.3 402 9.95 172.0 25.2 1610
9 160 8.88 10.0 1.5 83.2 9.24 41.0 6.0 356 - - - -
8 180 8.08 11.0 1.6 83.8 7.79 45.2 6.6 331 7.85 178.6 26.2 1320
71 200 7.11 11.0 1.6 73.5 7.19 45.9 6.7 310 - - - -
6.3 224 6.35 12.4 1.8 74.4 6.4 46.8 6.9 281 6.23 184.5 27.0 1082
56 | 250 5.61 12.9 1.9 68.1 5.8 42.5 6.2 232 - - - -
5 280 4.99 14.9 2.2 69.7 4.96 48.2 74 225 4.91 200.0 29.3 924
4 355 3.99 16.4 2.4 61.7 4.02 49.3 7.2 186 3.87 | 200.0 29.3 728

M@z = Max. permissible gear torque limit
iNenn = Rated gearbox transmission

no = Gearbox output speed

ivorh = Actual gearbox transmission

Mn1 = Rated gearbox input torque

PNt = Rated gearbox input power

Mn2 = Rated gearbox output torque

13
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Demag roller couplings

H couplings for KBV and GD motors

HT couplings for KBF and SBA motors

Axial
displace-
ment

il

Size

j‘a
I _
J
| 1 | 2 |

amm |

3.5

[ 4 |

Radial misalignment

—

-
L

Angular misalignment

=

40170644 21714
Table 13
Gearbox AF 06 AF 08 AF 10
Motor AF 04 e AFW 06 AFW 08 AFW 10 JamA AF 18
size AFG 06 AFG 08 AFG 10
G H1N-12 H1N-12 H1N-16 H1N-24 - - -
KBV 71 M H1N-14 H1N-14 H1N-14 H1N-14 3 _ 3
HT 1 N=14/71 | HT 1 N=14/71 | HT 1 N=14/71 | HT 1 N-14/71
G H1N-12 H1N-12 H1N-16 H1N-24 - - -
7 M H1N-16 H1N-16 H1N-16 H1N-16 _ B B
HT 1 N=16/71 | HT 1 N=16/71 | HT 1 N-16/71 | HT 1 N-16/71
G H1N-12 H1N-12 H1N-16 H1N-24 H1N-24 - -
80 M H1N-19 H1N-19 H1N-19 H1N-19 H1N-19 _ B
HT 1 N=-19/71 | HT 1 N-19/80 | HT 1 N-19/80 |HT 1 N-19/ 80 |HT 1 N—-19/ 80
G - H1N-12 H1N-16 H1N-24 H1N-24 H1N-24 -
90 M B H1N-24 H1N-24 H1N-24 H1N-24 H 1 N-24 B
HT 1 N-24/80 | HT 1 N-24/90 |HT 1 N=24/ 90 |HT 1 N-24/ 90 |HT 1 N-24/ 90
G - - H1N-16 H1N-24 H 1 N-24 H1N-24 H2 N-32
100 M B _ H1N-24 H1N-24 H 1 N-24 H1N-24 H 2 N-24 K
HT 1 N=24/90 | HT 1 N—24/100 | HT 1 N-24/100 |HT 1 N-24/100
G - - - H2 N-24 H2 N-24 H2 N-24 H 2 N-32
12 M _ _ _ H2N-28 H 2 N-28 H 2 N-28 H2N-28
HT 2 N-28/112 |HT 2 N-28/112 | HT 2 N-28/112 |HT 2 N-28/112
G - - - H 2 N-24 H 2 N-24 H 2 N-24 H 2 N-32
125 N _ _ _ H2N-32 H 2 N-32 H2N-32 H 2 N-32
HT 2 N-32/125 | HT 2 N-32/125 | HT 2 N-32/125 | HT 2 N-32/125
G - - - - H2N-24 H2N-24 H 2 N-32
140 M _ _ N _ H 2 N-32 H2 N-32 H2 N-32
HT 2 N-32/140 | HT 2 N-32/140 | HT 2 N-32/140
G - - - - - - H 3 ND-32
160
M - - - - - - H 3 ND-42
G - - - - - - H 3 ND-32
180
M - - - - - - H 3 ND-48
G - - - - - - H 3 ND-32
200
M - - - - - - H 3 ND-55L
G - - - - - - H 3 ND-32
225
M - - - - - - H 3 ND-60 L

G = Gearbox side

M = motor side




Demag roller couplings

Designation

HT 1 N-24/90
—L Motor size
Bore hole diameter

Designation for shaft end length
N = Normal shaft end (splineway 21 mm)

Coupling size

Designation of coupling half
H = Gearbox or also motor side
HT = Motor side with increased moment of inertia

Example:

AF 06 gearbox: H1N-16
KBF 90 A 8/2 motor: HT 1 N—24/90
Also 1 roller spider for H 1 coupling size

Weights and moments of inertia

Coupling halves J ) GT)
Motor side (M) + gearbox side (G} kg m2 kg
H 1N-12to H1N-24 +H1N- | 0.00026 0.5
HT 1 N~14/71, HT 1 N-19/71 +H1N- 0.0019 1.3
HT 1 N—-19/80, HT 1 N-24/80 +H1N- | 0.0024 1.45
HT 1 N-24/90 +H1N- | 0.0038 1.8
HT 1 N-24/100 +H1N~ | 0.0084 3.0
H 2N-24to H2N-32 +H2N- | 0.0024 1.7
HT 2 N—28/112 +H2N- | 0.0154 4.2
HT 2 N-32/125 +H2N- | 0.0231 5.0
HT 2N-32/140 +H2N- | 0.0311 6.4
H 3ND-28 to H3ND-60 +H3ND- | 0.0111 6.5

1} including roller spider

H = Light coupling

HT = Heavy coupling with increased moment of inertia of coupling
half on motor side (M)

15
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Characteristics with input speed n=2800 rpm

AFL 04 and AF 04 to AF 18 hollow-shaft gearboxes

Table 14  * The permissible gear torque limits mentioned (Mg 2 zy) are minimum values which may increase by up to 15%
depending on the drive shaft type. Information on request.
Gearbox AFL 04 AF 04 AF 05/AFW 05 AF 06/AFW 06 AF 08/AFW 08
Sizes KBV 71 71 71 71 80
of motors 80 80 80 90
which 90)") 90 100
may be (100) 1) 112
fitted (125) 1)
Mg2 in Nm* 400 to 45023 400 to 4502) 950 (880) %) 1700 (1000) 5) 3250
emn| 2, o | N | i | e o | N | R | e o | R || o | | B || o | | W | N
450 | 83| - - - - - - - - - - - - - - - - - - - -
400 |74 - | = | - | -] -] =-=|=-1=-|1-'=-/-/-1~-1-|1=-/=4=1=-1-1+=
355 8! - - - - - - - - - - - - - - - - - - - -
315 9| - - - - - - - - - - - - - - - - - - - -
280 10| - - - - - - - - - - - - - - - - - - - -
250 [11.2]| - - - - - - - | - - - - - - - - - - - | - -
224 {125| — - - | - - | - - | - - - | - - - - | - - - - | - -
200 | 14| - | = | = | = | -1 =-=1=|~-/=|=-/=-1=-|1-|1=-/=-|=-1-=-1-1-]-
180 16| - - - - - - - - - - - - - - - - - - - —
160 18| - - - - - - - - - - - - - - - - - - - -
140 20| - - - - - - - - - - - - - - - - 142 93| 2.7 {1240
125 |22.4| - - - - - - - - - - - - - - - — |[130 |10.2| 3.0 |1240
112 25| - - - - - - - - |106 3.5 | 1.0 | 345 [110 6.2 | 1.8 | 640 (114 |11.6 | 3.4 (1240
100 28| - - - - - - - - | 97.7] 3.8 1.1 | 335 {101 6.8 | 2.0 | 640 (104 |12.7 | 3.7 [1240
90 [31.5] - - - - - - - - | 91.3| 38| 1.1 | 330 | 884 7.7 | 23 | 640 | 91.4| 144 | 4.2 |1230
80 (355 - - - - - - - - | 80 42|12 | 315 | 748| 9.2 | 2.7 | 640 | 83.6|15.3 | 4.5 (1200
ral 40| - - - - - - - - 72 45(113 [ 300 | 714| 94| 2.7 | 630 | 72.6|154 | 4.5 [1050
63 45| — - - - - - - - 625 49| 14 [ 290 | 6011105 | 3.1 | 610 | 67.5|17.7 | 5.2 (1120
56 501579 | 83| 1.0 | 180 |57.9 | 3.3 | 1.0 | 180 | 54.3| 54| 1.6 | 275 | 53.4|11.56| 3.4 | 585 | 58.6|18.1 | 53 | 1000
50 56149.9 | 3.9} 11 | 180 (499 | 39| 1.1 | 180 | 51.6| 56| 1.6 | 270 | 485,123 | 3.6 | 560 | 53.6(20.7 | 6.1 {1040
45 63 |44.8 | 4 1.2 | 160 [44.8 | 4 12 | 160 | 446| 6.1 | 1.8 | 260 | 44.8 106 | 3.1 | 445 | 465|214 | 6.3 | 935
40 71(38.5 46| 1.4 | 160 (38.5 46|14 1160 | 394 66 | 1.9 | 245 | 40.6{106 | 3.1 | 405 | 423|242 | 7.1} 960
35.5 80 |35.1 5 1.5 | 160 |35.1 5 15 (160 | 35.7| 7.1 | 21 | 235 | 355|106 3.1 | 355 | 369|214 | 63| 740
315 90 (31.8 57|17 | 170 (31.8 57|17 [ 170 | 32.3| 76| 2.2 | 230 | 30.4|145 | 42 | 410 | 33.3|27.7 | 8.1 | 870
28 | 100 (27.4 6.6 | 19 | 170 (27.4 66|19 [170 | 29.3| 8.1 | 24 | 220 | 271|159 | 4.7 | 405 | 291(25.7 | 75| 705
25 | 112 |25.9 6.8 19 | 160 (25.9 63|19 [ 100 | 255| 89| 26 | 210 | 245]| 16 4.7 | 370 | 26.4|27.8 | 8.1 | 690
224 | 125|223 | 7.3 21 | 150 |223 | 72| 2.1 | 150 | 23 95|28 | 205 | 2151569 | 47 | 320 | 23 |256| 75| 555
20 | 140(203 | 76| 2.2 | 140 |20.3 | 7.6 | 2.2 | 140 | 20.4/10.3 | 3.0 | 200 | 20 [20.3 | 6.0 | 380 | 20.8}27.7 | 8.1 | 540
18 | 160 [17.9 7.7 | 23 | 130 |17.9 77|23 | 130 | 185|109 | 3.2 | 190 | 181213 | 6.2 | 360 | 182|298 | 8.7 | 510
16 | 180|155 | 85| 25 | 120 (155 | 85| 2.5 | 120 | 16 |12.1 | 35 | 180 | 156.8|21.8 | 6.4 | 330 | 16.8|29.8 | 8.7 | 475
143)| 200 {145 | 9 26 | 125 (145 | 9 26 | 125 | 145|129 | 38 | 175 | 13.6|24.2 | 7.1 | 315 | 14.4|34 |10 460
11.2%)| 250 |11.2 (112 | 3.3 | 120 [11.2 |11.2 | 3.3 | 120 9.6 11.7 | 3.4 | 108 9.6|18.8 | 55 | 177 - - - -
83)| 355 | 7.97|14.4 | 42 | 110 | 797144 | 42 | 110 781137 | 4 102 76|23 6.7 | 165 | - - - -
6.3%)| 425 | 6.48(16.6 | 49 | 100 | 6.48|16.2 | 48 | 100 | - - - - - - - - - - - -
56 | 530 | 5.18(19.1 | 56 95 | 5.18[18.9 | 55 95 | - - - - - - - - - - - -
4.5%)| 600 | 4.64|186 | 55 80 | 4.64|16.2 | 4.7 70 | - - - - - - - - - - - -
3.55 | 750 | 3.72|219 | 64 80 | 3.72| 188 | 55 65 | - - - - - - - - - - - -
Mgz = Max. permissible gear torque limit } The moments for the motors in brackets should be checked exactly.
iNenn = Rated gearbox transmission 2} Mg2 400 Nm for iNgnn from 3.55 to 18
no = Gearbox output speed Mgz 450 Nm for iNenn from 20 to 56
ivorh = Actual gearbox transmission 3} On size 04 hollow shaft only with W 25
Mn1 = Rated gearbox input torque 4 Mg2 880 Nm for iyorh 7.8
Pni1 = Rated gearbox input power 5) Mg2 1000 Nm for iyorh 7.6
Mn2 = Rated gearbox output torque




and AFW 05 to AFW 12 hollow-shaft spur
and bevel gearboxes

* The permissible gear torque limits mentioned (Mg 2 ) are minimum values which may increase by up to 15% depending on
the drive shaft type. Information on request.

Gearbox AF 10/AFW 10 AF 12/AFW 12 AF 18
Sizes 80 90 100 160
of motors 90 100 112 180
which 100 112 125 200
may be 112 125 140 225
fitted 125 140
(140)") (160) )
Mg2 in Nm* 6600 13500 31000
N n2 ivorh Mni+1 PN1 Mn2 ivorh M1 PN Mn2 ivorh M1 PN+ M2
rpm Nm KW Nm Nm KW Nm Nm Kw Nm
450 6.3 - - - - - - - - - - ~ -~
400 7.1 - - - - - - - - - - - -
355 8 - - - - - - - - - - - -
315 9 - - - - - - - - - - - -
280 10 - - - - - - - - - - - -
250 11.2 - - - - - - - - - - - -
224 12.5 - - - - - - - - - - - -
200 14 - - - - - - - - - - - -
180 16 180 13.5 4.0 2290 175 18.8 5.5 3110 181 66 19.4 11190
160 18 164 14.7 4.3 2260 160 20.5 6.0 3080 - - - -
140 20 140 18.8 5.5 2480 137 37 10.8 4730 145 80 23.5 10950
125 22.4 128 20 5.9 2430 135 39 11.5 4630 - - - -
112 25 113 21.7 6.4 2300 110 41 12.1 4270 115 101 29.6 10945
100 28 105 21.8 6.4 2140 102 46 13.6 4470 - - - -
90 31.5 90.6 253 7.4 2160 88.3 52 15.3 4330 87 128 37.6 10510
80 35.5 84.3 26 7.6 2070 82.1 54 15.9 4200 - - - -
71 40 73.2 66.2 7.7 1800 71.3 62 18.2 4170 69 153 44.8 10054
63 45 66.9 30.5 8.9 1920 66.3 63 18.5 3950 - - - -
56 50 58.1 31.6 9.3 1730 57.6 72 21.2 3930 55.5 179 52.6 9347
50 56 53.1 35.6 10.4 1780 52.7 75 21.9 3700 - - - -
45 63 46.1 37.2 109 1610 45.7 86 25 3680 44 197 57.7 8156
40 71 41.9 42 12.2 1640 41.6 88 25.9 3460 - - - -
355 80 36.4 46 13.4 1560 36.1 101 29.7 3440 34.7 197 57.7 6432
31.5 90 33.6 48 141 1520 315 111 32.8 3310 - - - -
28 100 28.9 52 15.2 1400 28.7 105 30.8 2840 29.4 208 60.9 5745
25 112 26.7 54 16 1370 25 114 33.4 2680 - - - -
22.4 125 22.8 59 17.4 1270 22.6 105 30.8 2240 - - - -
20 140 20 63 18.5 1180 20.5 105 30.8 2030 -~ - - -
18 160 18.7 67 19.8 1190 17.9 114 334 1920 - - - -
16 180 16.3 72 21.1 1100 15.8 131 39.6 1950 - - - -
14 200 14.5 80 23.5 1090 14.3 131 38.6 1770 - - - -
11.2 250 - - - - - - - - - - - -

8 355 - - - - - - - - - - - -
6.3 425 - - - - - - - - - - - -
5.6 530 - - - - - - - - - - - -
4.5 600 - - - - - - - - - - - -

3.55 750 - - - - - - - - - - - -
Mgz = Max. permissible gear torque limit Y The moments for the motors in brackets should be checked exactly.
iNenn = Rated gearbox transmission
ng = Gearbox output speed

ivorh = Actual gearbox transmission
Mn1 = Rated gearbox input torque
PNt = Rated gearbox input power
Mn2 = Rated gearbox output torque
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Characteristics with input speed n=1400 rpm
AFL 04 and AF 04 to AF 18 hollow-shaft gearboxes

Table 15  * The permissible gear torque limits mentioned (Mg 2 »u) are minimum values which may increase by up to 15%
depending on the drive shaft type. Information on request.
Gearbox AFL 04 AF 04 AF 05/AFW 05 AF 06/AFW 06 AF 08/AFW 08
Sizes 71 71 71 71 80
of motors 80 80 80 90
which (90) 1) 90 100
may be (100) ") 112
fitted (1257
Mgz in Nm* 400 to 4502) 400 to 4502) 950 (880) 3) 1700 (1000) 4 3250
inenn | "2 | ivor Mn1 | PNt | M2 vorh Mt | Pt | M2 1 | Mg PNt | Mz ivorh MN1 | Pn1 | M2 ivorh | VN1 [ PNt Mo
rpm Nm | KW | Nm Nm | KW | Nm Nm | KW | Nm Nm | KW | Nm Nm | KW | Nm
45018315 - | = | - | = | = | - | -/ -1 =-1-4-/=-1=-/-1-|/-4-=-/'~-1-1-
400 |3.55| - - - - - - - - - - - - - - - - - - - -
35| 40| - | - | - | - | - -]/ =-1=-]-|1-/-/=-1=-/1-/-/-/{-/1-1-71-
36| 45| = | - | - | - | - - | -1 -/ -|-/-4{=-]=-|/=-t-01=-'1=-/1-1-1-=-
280 50| - | - | - | - | -1~-1=-]1=-1=-/=-/-1=-1=-1=-/=-/=-/'\-/-1-1-=-
2501 66| - | - | - | -|~-|-1=-1-1-|-/-1-1=-1=-/=-/=-4\=-/1=-1-1-=
224 83| - - - - - - - - - - - - - - - - - - - -
2000 74| - | = | - - | -=-|-]-|=-/=-/=-/=-/=-|=-|1=-4V=-/=-1~=-1-=-1-1-=
8] 8| - | - | - | - | -|=-1=|=-1=-|/=-/-1=-/-/-/=-|-/-4{-=-1=-1-+-
160 9| - - - - - - - - - - - - - - - - - - - -
140 10| - | = | = |~ | -] -=-1=1=-1-1=|=1-=1=1=1-=-1= (142 | 93| 1.4 |1240
1251112 - - - - - - - - - - - - - - - - (130 |10.2 | 1.5 |1240
112 1125 | - - - - - - - - |106 3.6 | 05 | 360 |110 6.2 | 09 | 640 (114 |11.6 | 1.7 [1240
100 14| - - - - - - - - | 97.7) 3.9 | 0.6 | 360 {101 6.8 | 1.0 | 640 [104 |12.7 | 1.8 |1240
90| 16| - - - - - - - - | 91.3] 42| 06 |360 | 884| 7.7 1.1 | 640 | 91.4( 144 | 2.1 |1240
80| 18| - - - - - - - - | 80 48| 0.7 | 360 | 74.8| 92| 1.3 | 640 | 83.6|15.8 | 2.3 (1240
71 20| - - - - - - - - | 72 53| 08 | 360 | 71.4| 96| 1.4 | 640 | 72.6|18.2 | 2.7 (1240
63 224 | - - - - - - - - 625 6.1 | 0.9 | 360 | 60.1|11.4 | 1.7 | 640 | 67.5|19.5 | 2.9 | 1240
56| 251(57.9 3.3| 0.5 | 180 |57.9 33| 05 (180 | 54.3] 6.8 | 1.0 | 345 | 53.4{12.8 | 1.9 | 640 | 58.6|22.5 | 3.3 |1240
50| 28(49.9 | 39| 0.6 [ 180 |49.9 | 3.9 0.6 | 180 | 51.6] 7.0 | 1.0 | 340 | 485/ 14.1| 2.1 | 640 | 53.6|24.6 | 3.6 [1240
45131.5 |44.8 4 0.6 | 160 {44.8 4 06 | 160 | 446 7.7 | 1.1 | 325 | 44.8113.4 | 2.0 | 560 | 46.5|27.3 | 4.0 |1190
40 (355|385 | 46| 0.7 | 160 |385 | 46| 0.7 | 160 | 39.4| 84| 1.2 | 310 | 40.6/13.4 | 2.0 | 510 | 423|305 | 45 [1210
355 | 40351 511 0.7 | 160 |35.1 51(07 {160 | 35.7| 89| 1.3 | 300 | 355{13.4 | 2.0 | 445 A 36.9(273 | 4.0 950
315| 45(318 | 57 0.8 [170 |31.8 | 57| 0.8 | 170 | 32.3| 9.5| 1.4 | 290 | 30.4} 18.3 | 2.7 | 520 | 33.3|35.5 | 5.2 | 1110
28| 50274 | 6.6 1 170 (274 | 6.6 | 1.0 | 170 | 29.3|10.2 | 1.5 | 280 | 27.1} 20 2.9 | 510 | 29.1|32.8 | 48 | 900
25| 56(25.9 731 1.1 | 170 |25.9 7311 | 170 | 25.5(11.2 | 1.6 | 270 | 245,202 | 2.9 | 465 | 264|355 | 5.2 880
224 63223 | 84| 12 | 170 (223 | 84 | 1.2 {170 | 23 |11.9| 1.7 | 260 | 21.5: 20 2.9 | 405 | 23 |32.8| 48 | 710
20| 711203 | 92| 1.4 | 170 {203 | 92| 1.4 | 170 | 204|129 | 1.9 | 250 | 20 |25.6 | 3.7 | 480 | 20.8| 35 52 | 690
18| 8017.9 9.7 | 14 | 160 (17.9 9714 (160 | 185(13.8 | 2.0 | 240 | 18.1|26.8 | 3.9 | 460 | 18.2| 38 5.6 650
16| 90155 [(10.7 | 1.6 | 150 (155 |10.7 | 1.6 | 150 | 16 |152 | 2.2 | 230 | 15.8|27.7 | 4.0 | 415 | 16.8| 38 5.6 | 600
14 | 100 [14.5 (113 | 1.7 | 160 {145 |11.3 | 1.7 | 160 | 145(16.2 | 2.4 | 220 | 13.6{30.7 | 4.5 | 395 | 14.4| 43 6.4 590
112 125i11.2 [14.1 | 21 | 150 (112 | 141 | 2.1 | 150 9.6| 15 22 | 139 9.8|123.9| 3.5 | 225 - - - -
8| 180} 7.97|18.2 | 2.7 | 140 | 797|182 | 2.7 | 140 78177 | 26 | 131 761295 43 | 211 - - - -
6.3| 212 | 6.48/19.5 | 2.9 | 120 | 6.48|20.4 | 3 125 | - - - - - - - - - - - -
56| 265| 5.18{23.7 | 3.5 | 120 | 5.18(23.7 | 35 | 120 | - - - - - - - - - - - -
45| 300 464|236 | 3.5 | 100 | 464|204 | 3 Q| - - - - - - - - - - - -
355|375 3.72|275 | 4 100 | 3.72|23.8 | 3.5 85 | - - - - - - - - - - - -
Mg2 = Max. permissible gear torque limit ) The moments for the motors in brackets should be checked exactly.
iNenn = Rated gearbox transmission Mgz 400 Nm for iNgnn from 3.55 bis 18
no = Gearbox output speed Mag2 450 Nm for ingnn from 20 bis 56
ivorh = Actual gearbox transmission %) Mg2 880 Nm for iyorh 7.8
Mn1 = Rated gearbox input torque 4 Mg2 1000 Nm for iyorh 7.6
Pnt1 = Rated gearbox input power
Mn2 = Rated gearbox output torque




and AFW 05 to AFW 12 hollow-shaft spur
and bevel gearboxes

* The permissible gear torque limits mentioned (Mg 2 ) are minimum values which may increase by up to 15% depending on
the drive shaft type. Information on request.

Gearbox AF 10/AFW 10 AF 12/AFW 12 AF 18
Sizes 80 90 100 1860
of motors 90 100 112 180
which 100 112 125 200
may be 112 125 140 225
fitted 125 140
(140) 1) (160) ")
Mgo in Nm* 6600 13500 31000
iNenn no vorh M1 PN Mng ivorh M1 Pn1 Mn2 ivorh MN1 P1 Mn2
rpm Nm KW Nm Nm KW Nm Nm KW Nm
450 3.15 - - - - - - - - - - - -
400 3.55 - - - - - - - - - - - -
355 4.0 - - - - - - - - - - - -
315 4.5 - - - - - - - - - - - -
280 5.0 - - - - - - - - - - - -
250 5.6 - - - - - - - - - - - -
224 7.3 - - - - - - - - - - - -
200 7.1 - - - - - - - - - - - -
180 8 180 14.7 2.2 2480 175 23.7 3.5 3920 181 66 9.7 11190
160 9 164 16.1 2.4 2480 160 25.8 3.8 3880 - - - -
140 10 140 18.8 2.7 2480 137 39 5.8 5070 145 82 12 11190
125 11.2 128 205 3.0 2480 125 43 6.3 5070 - - - -
112 12.5 113 234 3.4 2480 110 49 7.2 5070 115 103 15.1 11190
100 14 105 252 3.7 2480 102 53 7.7 5070 - - - -
90 16 90.6 29.1 4.3 2480 88.3 61 9.0 5070 87 137 20.1 11190
80 18 84.3 31.3 4.6 2480 82.1 66 9.6 5070 - - - -
71 20 73.2 36.1 5.3 2480 71.3 76 11.1 5070 69 167 24.4 10950
63 22.4 66.9 38.5 5.6 2420 66.3 78 11.4 4850 - - - -
56 25 58.1 42 6.2 2300 57.6 89 13 4820 55.5 209 30.6 10878
50 28 53.1 45 6.6 2240 52.7 92 13.4 4540 - - - -
45 31.5 46.1 48 7.0 2080 457 105 15.4 4520 44 253 37 10463
40 355 41.9 52 7.7 2070 41.6 108 15.9 4240 - - - -
35.5 40 36.4 57 8.4 1970 36.1 124 18.2 4220 34.7 251 36.7 8205
31.5 45 33.6 61 8.9 1920 31.5 137 20.1 4070 - - - -
28 50 28.9 65 9.5 1770 28.7 134 19.7 3630 29.8 265 38.8 7328
25 56 26.7 68 10.0 1720 25 146 21.4 3420 - - - -
22.4 63 228 74 10.9 1600 22.6 134 19.7 2860 - - - -
20 71 20 79 11.6 1490 20.5 134 19.7 2590 - - - -
18 80 18.7 85 12.5 1500 17.9 146 21.3 2450 - - - -
16 90 16.3 90 13.3 1390 15.8 168 24.6 2490 - - - -
14 100 14.5 101 14.8 1380 14.3 168 24.7 2260 - - - -
11.2 125 - - - - - - - - - - - -

9 156 - - - - - - - - - - - -
7.1 197 - - - - - - - - - - - -
5.6 250 - - - - - - - - - - - -
45 311 - - - - - - - - - - - -

3.55 395 - - - - - - - - - - - -
Mg2o = Max. permissible gear torque limit 1) The moments for the motors in brackets should be checked exactly.
iNenn = Rated gearbox transmission
no = Gearbox output speed

ivorh = Actual gearbox transmission
Mn1 = Rated gearbox input torque
Pnti = Rated gearbox input power
Mn2 = Rated gearbox output torque
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Torque arms for connecting AF/AFL 04, AF 05—
AF 12 hollow-shaft gearboxes and AFW 05—
AFW 12 hollow-shaft spur and bevel gearboxes

Table 16  Data for connection to adjoining structure

Position

401468 44

AF 04 gearbox clamping bolt M 12
Tightening torque 50 Nm
Attachment elements:

1 clamping bolt DIN 931-8.8

2 washer DIN 7349

Position [
of
eye gearbox

40140344

3 lock nut DIN 980-8
4 cushioning parts
(fitted in order shown)

The paint thickness between the torque arm and the
mating surface should not exceed 80 microns.

Caution! AF, Bolt Bore hole pattern
| AFW ) Quan-| Tightening
Fa(ar ;(l):r/%quan 2 gearboxes | 52 | tity | torque |d"' |t =0.3] hy | he | hs | ag u
| fitted here
@EE ‘ AF/AFLO4 | M12 | 2 121Nm | 145 | 35 - | 275 |1425| 665 17
, e 05 M12 | 4 145 | 35 25 |10 |[150 |67 |12t028
—— i 7 121 Nm
T*‘««fsaix%ﬂf: B
B s 06 M12 | 4 145 | 35 25 |10 175 |67 |12t028
f, [} ) DEMAG
| i 08 M16 | 4 185 | 65 20 |230 |99 |25t047
i s Bo”l, 108 300 Nm 50
1a— gﬁﬁgéso 10 M16 4 185 | 65 88 [297 |725 |32t054
40140244 "_M::'_—
Set nut Washer 12 Mi6 | 4 300Nm | 185 | 65 | 80 |88 [360 |74.5 |32t052
quality 8 4 2 DIN 6916
Table 17  Data for connection to gearbox
For gearbox types AF 04/AFL 04 For gearbox types AF 05 to AF 12 and AFW 05 to AFW 12
Material: St 37-2 Material: spheroidal graphite cast iron
1
S5 SLbz‘SA S5 L
s Se,  Su by
| | ‘ EL_-b.z S5 m
‘ | o ‘=N£~ J( Sl & ' /-
il 5 » Y
\E i 4 ﬁ__‘lzﬁ'_ i ‘ﬂ"j" N = L\))
LA — N\ £l Y
dy ) / —=— View of detail “A”

- 12 E)
s ¢/6
@ - é} only for AF 12
25 _| andAFW 12

Tightening torques for clamping bolt

Gearbox ‘ Bolt ‘ Tightening
torque
05 M 12 100 Nm
06 M 12 100 Nm
08 M 16 200 Nm
10 M 20 300 Nm
12 M 20 300 Nm

Attachment elements

1 clamping bolt DIN 912-10.9

2 washer DIN 6916 or DIN 6340

3 cushioning parts
(fitted in order shown)

4 washer DIN 6340

5 lock nut DIN 980-8

6 splint pins, dia. 12x 45 DIN 1481
(only for AF 12 and AFW 12)

Table 18  Torgue arm, dimensions and part numbers )

AF, Dimensions in mm Weight

AFW | Partno.") in
gearbox a |by|bo|ct|co|dy|do |d3|fi | Ffo | fg |hy|ho|hg|hs | | m Sy |Sp [s3|s4 |85 kg
AF/AFLO4| 81195044 | 90| 96|16 | 68|31 | 14 |M12|25 |35 | — |27.5| — |27.5| — |15.5| 85| 835 |12 | 25| 6 | 95|30 | 1

05 |81120544 16 12 15

91|110 = 80|42.5| 13 [M12| 35 | 35 [32.5[35 |25 [10 | 35]|28 | 80|, 7 _|15|5 |5 — 12
06 |81120644 20 to 95 10 1.5
08 |81120844 |135(163| 24 [145 |63 M16 | 45 60.5|50 20 | 80l45 | 90 t;fje 7 10 [15] 4
17 65 60 etiral
10 |81121044 |160|152 | 25 |230 (84 M20 | 50 44 |a75| |88 |143les [180[ %0 | |10 03518 | 85
12 |81121244 |160|152 | 32 |230(84 |17 [M20|50 |65 |44 |47.5|60 |88 [148[63 |130 t;?SG 2510 |6 |20 [18] 85

} Part no. includes torque arm and attaching parts for adjoining structure and gearbox connection.




Fitting torque arm to AF 18

Torque arm D 2

Table 19  Data for fitting to the supporting structure

Drilling pattern in the supporting structure

18

_{___

é‘: —
2 H-_12H1i2 #ﬁ'g

E3

02

P0+02| 30

’30
T

40180544

} If the shrink disc is used, the
dimension decreases to 12 mm

Dimensions, component parts, part no. 2)

250

The paint thickness between
torque arm and the mating surface
should not exceed 60 microns

465

40 59 20,26

GGG
e

 S———— —

Y

&

17 140%02

20002

Arm material: spheroidal graphite cast iron

(300Nm)

]
5 &4 3 2
(550 Nm}

3) Part no. includes arm and mounting parts for
supporting structure and gearbox connection

l ~
s e B
P Pan | - i
~ N0:02 } ! R
% - ///////,___J

Transport eye

40180644

220
174201
wn
=) |
~N !
N T e
4_4 A
N HEG s
[t A7
} ——————— / { # &
8 A D C L & T
{ \\ AN ‘
el A
+- 1 N o
-1 ool =1
=~ T
~ i
! 49
-
.
.t_..._.,.
TE— 40251144
28
Weight 18 kg
ltem | Qty. Designation Part no.
Torque arm, complete
1 1 ltem 2 -9 81176344
Hex. head bolt M 24 x 220
2 1 7 | DIN931-10.9 80955899
3 5 Washer 25x 60 x 8 DIN 6340 16062699
4 2 Spring element 26 x 60 x 43 81178144
5 1 Hex. nut V M 24-8 DIN 980 33461844
Hex. head bolt M 16 x70
6 | 4 | biNe33-10.9 30969999
7 4 Washer 17 x30x4 DIN 6916 31621899
8 4 Set nut M 16—-8 00297298
9 2 Split sleeve M 12 x45 DIN 1481 34520099
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Diagrams for determining
hollow-shaft gearboxes

Diagram 1

Travel wheel slipping torgue Mp,
Only for travel wheels of spheroidal
graphite cast iron GGG 65

Diagram 2 JER
Gearbox service life factor

M

Remax - ¢ - d - 9.81

pu~ 2
Mpuy in Nm d = Travel wheel dia.
n=0.2
Travel wheel dia.
40 000
AF 18 1)
(31000 Nm)
5
20 000 >
// AF/AFW 12 1)
/’(Q (13500 Nm)
10 000 ,M
77
8 000 LA AF/AFW 10 )
6 000 ,' I{\(\ (6600 Nmy)
s
4 000 A /
o S AF/AFW 08 7)
K 7 (3250 Nmy)
V%7558
AN
2 000 S
pAVIVS AF/AFW 06 1)
/ 7 2\ (1700 Nm})
V)
1000 N/ AF/AFW 05 1)
A7 e 72 (950 Nm)
800 VO .VeANY.,
) ALV VAN 4 AF/AFL 04 1)
Qy {450 Nm for
] i=20to056)
L00 é é L pv4 AF/AFL 04 1)
N oo
I
P4
200 7
/
00
1000 2000 3000 6000 10000 20000 40000
") permissible Mg for hollow-shaft gearboxes Rmax in kg
Mym + M
ﬁ1 é Hmil:
NN Getr.
Gearbox service life L= 10 years
1.5
1.4
1.3 \\
1.2 ™S
L N J
1.0
0.8 N
0.8 \~\ - < N
\\
0.7 ~C ~C
0.6 ST ~N
' AN N
0.5 \\~\\ 8 h/day
U
\ “\
0.4 N 16 h/day
NG 24 h/day
200 30 40 60 80 100 150 200 250 300 c/h




Diagram 3 fern
Gearbox service life factor
Diagram 4 fan
Gearbox service life factor
Diagram 5 fy
Gearbox service life factor
Diagram 6 fapr

Gearbox service life factor

Ten
Travel speed
1:1 1:1 1:4 1:6
withoutinching 2 xinching 2 xinching 2xinching
1.15 0.91 1.00 1.05
fan
1.4 /,
1.3
1.2 7
11 //
1.0
0.9
0.8
0 01 0.2 0.3 0.4 0.5 06
ain m/s2
fy
1.5 \
1.4 \
1.3 \\
1.2 ~—
1.1 ~
1.0
0.9 P
\
0.8 ~
10 12.5 16 20 25 3 40 50 63 80 100
v in m/min
faBr
1,10
1.05
1.00
0.95 /
0.90 /
0.85
0.80 Y 2
0.5 1.0 1.5 2.0 25
aH/aBr

23



24

Calculation and selection
of travel unit gearboxes

Example 1

Diagram 1

The gearboxes for the travel motors determined in example 1inthe chapter
for squirrel-cage rotor motor travel drive units are to be determined.

1.1 Given data
for a 10 t double-girder crane with a span of 18 m.

Weight of the crane mygr = 6300kg
Crab weight mka = 1200 kg
SWL mL  =10000 kg

Total number of wheels  z4es =4

Crab approach dimension I, = 0.75m

Span lkkw =18 m

Travel wheel diameter dy =400 mm

Travel speed v1/ve = 10/40 m/min
Motor speed n =700/2800 rpm
Switching frequency ¢/h  =200/100
Single-shift operation = 8 hours/day
Motors determined =2xKBF 90 A 8/2

1.2 Calculation of the maximum wheel load
The maximum wheel load is calculated from the given data as foliows:

Mgy 2 lkr — lan
Rmax = + (Mg + M) -
Zges Zges Ik
=6:Zﬂ+%'(‘l 200 + 10000)-%=6942 kg

1.3 Travel wheel slipping torque

With Rmax = 6 942 kg and travel wheel dia. dy = 400 mm, Mp, = 2700 Nm
according to diagram 1.

Travel wheel slipping torque My, — only for spheroidal graphite cast iron travel
wheels

Mpy in Nm
£0 000 Travel wheel dia.
| AF187)
S (31000 Nm)
20 000 ;}
» AF/AFW 12 1)
$ (13500 Nmy)
10 000 »
8 000 // LA
6 000 ~ AF/AFW 10 1)
q > / (6600 Nm)
D
4 000 74 /
- AF/AFW 08 1)
:i]// e // (3250 Nm)
2000 LLALS AF/AFW 06 1)
LAV A A (1700 Nm)
WL
1900 Z 7772 7 7 @Fo/ﬁF}N 057)
800 50 Nm
600 A A A AF/AFL 04 1)
LA oty
W4 .
400 AF/AFL 041
v/ / é/, (400 Nm for )
/ A// i=3.751018)
200 ///
Z
1
00,56 2000 300 6000 10000 20000 40000
1) permissible Mg for hollow-shaft gearboxes Rmax in kg

This corresponds to the AF 08 gearbox size.



Table 20

1.4 Gearbox transmission ratio

With v4/vo = 10/40 m/min, n =700/2800 rpm and travel wheel dia. d; =400 mm, a
gearbox ratio of 90: 1 is required according to Table 20.

Selection table: travel wheel diameter — travel speed —rated gearbox trans-
mission ratio

Motor
speed Travel speed m/min
rpm
4 pole 1400 5| 63| 8|10 (12516 20 | 25 |31.5]| 40 50| 63| 80
|2po|e2800 10 [12.5] 16 | 20125 |31.5] 40" 50 |63") | 80"| 100 | 125 | 160
Travel
wheel dia. Rated gearbox transmission ratio
125 112 | 90| 71| 56| 45| 35|28 | 22.4{18 14 |11.2| 9 71
160 112 90| 71| 56| 45| 3b6.5] 28 (22.4| 18 |14
250 140 {112 ) 90| 71 [ 56 | 45 |355| 28 |22.4 (18 |14
400 g 180 {140 | 112 §90 | 71 |56 45 |35.5(28 (224
500 ” 180 | 140 |112 | 90 |71 56 (45 [35.5 (28
630 450 | 355 | 280 | 224 | 180 |140 (112 |90 71 |56 |45 |35.5

Y Recommended travel speed

1.5 Determining the mean mass

In the majority of cases the load distribution is unknown.
For the purposes of calculations, the following assumption can be made for the
mean mass:

my
m=mKr+mKa+?

10000
2

=6300+ 1200 + =12500 kg

1.6 Calculation of the acceleration

With the motor KBF 90 A 8/2, a mean mass per motor of m' =6 250 kg and travel
speeds of v4/vo = 10/40 m/min, an acceleration of ay = 0.22 m/s2 is obtained
according to Diagram 7 (for further diagrams, see the chapter on squirrel-cage
brake motors).

25
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Diagram 7

Diagram 8

Acceleration values and switching frequencies

KBF 90 A 8/2

40% CDF; 0.20/0.80 kW; J = 0.0217 kgm? Heavy coupling
Travel wheels with anti-friction bearings *—+ rated motor
(W=71.0 NA) output

ain m/s?

4560 C/H
350 C/H
300 C/H
260 C/H
226 C/H

b6l
\wu C/H

30 SRS S ARNEN

0.80

200 C/H

[~
™~leoo c/H
§§\ 500 C/H

=)
o
2

175 C/H

S

1.0T 150 C/M

125 C/H

—

-5T
/100 C/H

2

}75 o

2.8T

SIS

WNANN
AONNNRS
SN

3.0T §0 C/H

AV ONNR N

3.5T
4.0T
N ¢ .57
0.10 - 1601 —25 C/H
- = = H = P
5 H -2 L A -
-h—e e = —1 = o
o n Q n ~ - .
® N ~N -] e el m © ~ o
ug . .
25 2 B 2 g ] wv in m/min
~ N ~ ~ ~ ~ - -
w ~ ~
n o o . w o w w
@ - o - ~ o .:
=

1.7 Determining the specific traction resistance

With the 400 mm travel wheel with anti-friction bearings, a specific traction resis-
tance of 0.046 N/kg is obtained from Diagram 8.

Traction resistance Wgpe,

Wgpez IN N/kg
Q.30 -
~ [ |
= - -
020 ™~ — Plain bearings
=
-
0.15 P ez
\ e s

0.10 \
0.08

Anti-friction bearings
0.06 \\
0,05

-l
0.04 \
0.03 =
‘\\
T~
0.02
0.015
0.0%
100 125 160 200 250 315 400 500 630 710 8Q0 1000
Travel wheel dia. in mm
Wspez = 0.046




Diagram 2

B

1.8 Calculation of the gearbox input torque

Using the data:

m’  =6250 kg mean mass per motor

ay =0.22m/s?

Wspez = 0.046 N/kg

vo =40 m/min

n = 2800 rpm

and the mechanical efficiency factor n = 0.85,

the reduction gear input torque is obtained as follows:

m’ - (@ + Wgpez) * Vo
6.28-71-n

_ 6250-(0.22 + 0.046) - 40

h 6.28 - 0.85 - 2800

Mn1 =

=4.45 Nm

1.9 Caiculation of the required rated gearbox torque for 10 years service
life

First the required My getr is calculated for 10 years service life.

Using the data:

MN1 =4.45 Nm (1 .8)
c/h =200/100 (1.1)
Speedratio=1:4 1.1
ay =0.22m/s2  (1.6)
Vi/Vo =10/40 m/min (1.1)

and on the assumption that the deceleration ag, is also 0.22 m/s2, the factors
according to the Diagrams 2—6 give:
IVlN an
ﬁ1 : fc/h : faH : fv : faBr
_ 4.45
© 0.76-1.0-1.02-1.0-1.0

Mn Getr =

=574 Nm

Factors for the gearbox service life (Diagrams 2—6)

B o Mum + MF
IV’N Getr
Gearbox service life L = 10 years
1.5
1.4
1.3 \\
1.2 NG
1.1 AN
1,0 4>
0.8 T \\
0.8 N < M
0.7 ~ AN
N N
0.6 \\\ e \\
\\ N
0s NG ~ 8 h/day
’ A \\ '~
™
~ o
0.4 ] 16 h/day
\ 24 h/day
20 30 40 60 80 100 150 200 250 300 c/h
p1=0.76
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Diagram 3

Diagram 4

Diagram 5

Diagram 6

28

Tem

faH

fv

faBr

forn
Travel speed
1:1 1:1 1:4 1:6
without inching 2 xinching 2 xinching 2 xinching
UM L ur L
1.15 0.91 1.00 1.05
fon=1.0
TaH
1.4 s
1.3
1.2
1.1 e
1.0 -t
0.8
08 ?
0 01 0.2 0.3 0.4 0.5 0.6
i 2
f=1.02 ainm/s
fy
1.5 \
1.4 AN
1.3 S
N \
12 \\
" \‘\
1.0 -l
0.9
\
0.8 S~
\
0 125 16 20 25 315 40 63 80 100
fy=1.0 v in m/min
faBr
1.10
1.05
1.00 — —
0.95
0.90 f/
085 / A
0.80 Y
0 05 1,0 15 20 25
fagr = 1.0 ar/agy




1.10 Selecting the gearbox

On the basis of the calculated rated gearbox torque My getr = 5.74 Nm, an
AF 06 gearbox with the characteristics My¢ = 7.7 Nm at ny = 2800 rpm and
ivorh. = 88.4 is required according to Table 14.

Owing to the required travel wheel slipping torque My, = 2700 Nm, an AF 08
gearbox with a permissible gear torque limit Mgo = 3250 Nm is required as
shown in Diagram 1.

AFL 04 and AF 04 to AF 18 hollow-shaft gearboxes
Characteristics with input speed n = 2800 rpm
Extract from Table 14, page 16

Characteristics of the AF 08 gearbox:

ivorh = 91.4
MN1 =14.4 Nm
Mg = 3250 Nm

1.11 Calculation of the service life

Gearbox AFL 04 AF 04 AF 05/AFW 05 AF 06/AFW 06 AF 08/AFW 08
Sizes KBV 71 71 71 71 80
of motors 80 80 80 90
which (90) 1) 90 100
may be (100} 1) 112
fitted (125
Mgz in Nm 400 to 450 400 to 450 950 1700 3250
e o o | | o | N2 | vom | o | R | N | vorn | | T | i o [N | e | N | vorn | N | KW | Ko
200 14| - - - - - - - - - - - - - - - - - - - -
180 16| - - - - - - - - - - - - - - - - - - - -
160 18| - - - - - - - - - - - - - - - - - - - -
140 20| - - - - - - - - - - - - - - - - |142 9.3 | 2.7 {1240
1256 (224 | - - - - - - - - - - - - - - - - |130 |10.2 | 3.0 {1240
112 25| - - - - - - - - |106 35| 1.0 | 345 |110 6.2 | 1.8 | 6840 [114 [11.6| 3.4 |1240
100 28| - - - - - - - - 977, 3.6 1.1 | 335 |101 6.8 | 2.0 | 640 (104 |[12.7 | 3.7 |1240
90315 - - - - - - - - 913 3.8 1.1 [ 330 | 88.4| 7.7| 23 | 640 | 91.4|14.4| 4.2 |1230
80355 | - - - - - - - - | 80 42112 | 315 | 74.8| 9.2 | 27 | 640 | 83.6,15.3 | 4.5 {1200
71| 40| - - - - - - - - | 72 45113 | 300 | 71.4| 9.4 | 2.7 | 630 | 726154 | 4.5 1050
63| 45| - - - - - - - - | 625| 49| 14 |29 | 60.1110.5| 3.1 | 610 | 67.517.7 | 5.2 |[1120
56| 50(57.9 | 33| 1.0 | 180 |57.9 | 3.3 | 1.0 | 180 | 54.3| 54 | 1.6 | 275  53.4|11.5| 3.4 | 585 | 58.6| 18.1 | 5.3 1000
50| 56(49.9 | 39| 1.1 (180 (499 | 39| 11 180 | 561.6| 56 | 1.6 | 270 | 48.5/12.3 | 3.6 | 560 | 53.6(20.7 | 6.1 |1040
45| 63 |44.8 4 1.2 | 160 (44.8 4 1.2 | 160 | 446| 6.1 | 1.8 | 260 | 448|106 | 3.1 | 445 | 465|214 | 6.3 | 935
40| 711|385 | 46| 1.4 | 160 (385 | 46| 1.4 | 160 | 39.4| 6.6 | 1.9 | 245 | 40.6(10.6 | 3.1 | 405 | 423|242 | 7.1 | 960
355| 80 |35.1 5 1.5 | 160 (35.1 5 15 | 160 | 35.7| 7.1 ] 21 | 235 | 355106 | 3.1 | 355 | 36.2|21.4| 63| 740
) The moments for the motors in brackets should be checked exactly.

Since the AF 08 gearbox has a permissible rated gearbox torque My1=14.4 Nm
according to 1.10, and as the required gearbox torque My getr is only 5.74 Nm,
an exact calculation of the service life which may be achieved is not required.

The approximate, theoretical service life can be calculated with the following
data:

Mni1
Mn Getr =

14.4 Nm (1.10)
5.74 Nm (10 years) (1.9)

to give: 10 - <144

3
5_72> =157.9 years.
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Calculation and selection
of the travel unit gearboxes

Example 2 Exact calculation of the theoretical service life

2. Gearbox for a transfer car

The acceleration and braking shall be approx. 1.0 m/s2 during no-load operation.
For this reason it is intended that all 4 wheels shall be driven.

2.1 Given data

Transfer car

Dead weight my =1000 kg

Dead weight + load ms  =2000kg

Travel wheel dia. di =160 mm, anti-friction bearings
Travel speed vi/vo = 8/31.5 m/min

Cycles/h = transfer of 140 casting boxes
Transfer distance s =2m

Number of motors Ay =2

Total number of wheels  zges =4
Number of driven wheels z;, =4
Double-shift operation = 16 hours/day

Distribution of the wheel loads
in kg

il i

1 T

R2 Rs
Rq Ro R3 R4
at minimum weight my: 240 260 240 260

at max. weight mo: 490 510 490 510




Diagram 1

2.2 Data of the motors already determined

2xKBF 80 A 8/2

Cyclic duration factor CDF =40%

OQutput P =(0.13/0.50 kW
Rated speed n{/no =630/2710 rpm
Starting torque Ma =4.6/4.5 Nm
Acceleration torque My =4.1/3.8 Nm
Moment of inertia 2J =Lpr + yr = 0.0052 kgm?
Braking torque Mg, =3.2 Nm
Braking spring Fre =56 N
Switching frequency factor A =900/400

2.3 Requirements

140 casting boxes must be transported per hour, i. e. the transfer car must carry
out 140 runs with dead weight my = 1000 kg, and 140 runs with dead weight

plus load my =2 000 kg.

2.4 Calculation of the travel wheel slipping torque

With Rmax = 490 + 510 = 1000 kg and travel wheel dia. = 160 mm, the travel
wheel slipping torque M, = 160 Nm according to Diagram 1.

Travel wheel slipping torque My, — only for spheroidal graphite cast iron travel

wheels
Mpy in Nm
40 000 Travel wheel dia.
AF 187
d (31000 Nm)
<
S
20 000 ;}/
AF/AFW 12 1)
,é (13500 Nmj}
10 000 »
8 000 Va4
LL AF/AFW 10 )
6 000 L/ I@‘/ (6600 Nm)
\, y
4 000 7 [/
Z % AF/AFW 08 1)
) - (3250 Nm)
A
/| %
2 000 A
p.d S AF/AFW 06 1)
/7 P AV 447 (1700 Nm)
V' //,
| AF/AFW 05 1
o /é/ 77 (850 Nm) )
80 A ALV
s00 Y LZH TSV AF/AFL 04 1)
7 (450 Nm for
E / i=20to 56)
L00 AF/AFL 04 1)
7 7
/i (g ntr
/ \}099
200 7
100
1000 2000 3000 6000 10000 20000 40000
1) permissible Mg2 for hollow-shaft gearboxes Rmax in kg
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Table 20

2.5 Galculation of the required gearbox ratio

With v = 31.5 m/min, n =2 800 rpm and travel wheel dia. d1 = 160 mm, a gearbox
ratio of inenn = 45 is required according to Table 20.

Selection table:
travel wheel diameter — travel speed — gearbox transmission ratio

Motor-
speed Travel speed in m/min
inrom
4pole 1400 51 63| 8 |10 |125(16 |20 25 131.5,40 50 | 63| 80
|2po|e2800 10 |12.5] 16 | 209 |25 {31.5740% | 50 632) |802) (100 | 125 | 160
Travel
wheei dia. Gearbox transmission ratio
mm 4
125 112 90| 71| 56| 46| 35] 28 | 22.4|18 14 11121 9 7.1
| 160 . 112 ] 90| 71| 56| 45| 35.5/ 28 [22.4|18 |14
250 ” 140 (112 | 90| 71|56 |45 |355(28 |22.4 |18 |14
400 180 | 140 | 112 | 90 |71 (56 |45 355 (28 (224
500 180 | 140 [112 | 90 |71 56 |45 135528
630 450 | 355 | 280 | 224 | 180 {140 (112 |90 71 |56 (45 |[35.5
2) Recommended trave!l speed

2.6 Determining the reduction gear

With the travel wheel slipping torque My, = 160 Nm, an AF 05 gearbox with
a rated transmission according to Table 10 of inenn = 45 is required according

to Diagram 1.

AFL 04 and AF 04 to AF 18 holiow-shaft gearboxes
Characteristics with input speed n = 2800 rpm
Extract from Tabie 14, page 16

The characteristics for the AF 05 gearbox are as given in Table 10:

ivorh = 44.6
Mni= 6.1 Nm
Mgz=950 Nm

Gearbox AFL 04 AF 04 AF O5/AFW 05 AF 06/AFW 06 AF 08/AFW 08
Sizes KBV 71 71 71 71 80
of motors 80 80 80 90
which Q01 90 100
may be (100)") 112
fitted (125) 1)
Mgz in Nm 400 to 450 400 bis 450 950 1700 3250
inenn | "2 | ivorh Mn1 | PN1 | M2 vorh Mn1 | PN1 | M2 vorh M1 | Pnt | M2 vorh M1 | PN1 | M2 vorh Mn1 | Pn1 | Mn2
pm Nm | KW | Nm Nm | KW | Nm N | KW | Nm Nm | KW | Nm Nm | KW | Nm
140 20| - - - - - - - - - - - - - - - - |142 9.3 | 2.7 [1240
1251224 - - - - - - - - - - - - - - - - |130 |10.2| 3.0 (1240
112 25| - - - - - - - - [1086 3.5 1.0 | 345 |110 6.2 1.8 | 640 (114 | 116 | 3.4 1240
100 28| - - - - - - - - 97.7| 3.6 1.1 | 335 |101 6.8 2.0 | 640 (104 [12.7 | 8.7 {1240
90 (315 - - - - - - - - 91.3| 3.8| 1.1 {330 | 884| 7.7 | 23 | 640 | 91.4/144 | 42 1230
80355 - - - - - - - - 80 42112 | 315 | 74.8| 9.2 | 2.7 | 640 | 83.6|15.3 | 4.5 1200
71| 40| - - - - - -~ - - 72 45113 | 300 | 71.4| 94| 2.7 | 630 | 72.6}15.4 | 4.5 |1050
63, 45| - -~ - - - - - - 62.5| 49| 14 |29 | 601{105| 3.1 | 610 | 67.5|17.7 | 5.2 |1120
56| 50579 | 33| 1.0 | 180 |57.9 33| 1.0 | 180 | 54.3| 5.4 | 1.6 | 275 | 534|115 | 3.4 | 585 | 58.6(18.1 | 5.3 {1000
50| 56149.9 | 39| 1.1 [ 180 |49.9 | 3.9 | 1.1 | 180 | 51.6] 56| 1.6 | 270 | 485|123 | 3.6 | 560 | 53.6|20.7 | 6.1 [1040
I 45] 631|448 | 4 1.2 | 160 (448 | 4 12 {160 | 446] 6.1} 1.8 | 260 | 44.8| 106 | 3.1 | 445 | 46.5|214 | 6.3 | 935
401 711385 | 46| 1.4 | 160 385 | 46| 1.4 | 160 | 39.4| 6.6 | 1.9 | 245 | 40.6|10.6 | 3.1 | 405 | 42.3|242 | 7.1 | 960
35.5| 80 |35.1 5 1.5 | 160 (35.1 5 1.5 | 160 | 35.7| 7.1 | 21 | 235 | 355|106 | 3.1 | 355 | 36.9|214 | 6.3 | 740
1) The moments for the motors in brackets should be checked exacitly.




Diagram 8

2.7 Determining the mean mass

With this particular application, there are two types of loading.

1. Travel with dead weight only my = 1000 kg.

2. Travel with dead weight plus load mo = 2 000 kg.

The theoretical service life can, thereforg, be calcuiated with sufficient accuracy
using the dead weight and half the load m = 1500 kg.

2.8 Calculation of the acceleration and deceleration

The acceleration ay and the deceleration ag, are calculated using the motor data
according to 2.2 and the weight m = 1500 kg according to 2.7.

The gearbox efficiency factor # is 0.85.

With a travel wheel dia. of 160 mm and anti-friction bearings, the specific traction
resistance wgpe, = 0.11 N/kg according to Diagram 8.

Specific traction resistance Wgpe,

Wepez in N7kg
0.3 =y I l
020 o~ ™~ \Piain bearings
015 ‘%\*\.‘\ Shak el
0.08 T
0.06 Anti-friction bearings
0.05 \\
0.04 ey
0.03 \\‘
A T
0.02
0.015
G.01
100 125 160 200 250 315 400 500 630 710 800 1000
Travel wheel dia. in mm
m = 1500 kg
w =T Wgpez =1500-0.11 = 165N
Motor mass: ) )
1 n“-3600 1 2800~°-3600
mm —91_2-AM-JM- v22 ~91.2'2~O.0052° 31 52 =3243 kg
My =My =3243-0.85 = 2757 kg
MMBr == =~ 0.85 - g
Driving force:
n-60 o 2800-60
Fo =Ay-My: o30~n—2'3.8' 315 -30-0.85 =3608 N
Braking force:
E _AM-MBr n-60 T 2.3.2 2800-60 T 4205 N
Br T vo 30 085 315 30 -
Acceleration:
Fa—w B 3608 - 165 _ 0.809 m/s?
T e+ m = 2757 + 1500 - UeLems
Deceleration:
Fertw 4205 + 165

_ _ e T IBY ~ 0.822 m/s?
BT g+ m 3815 + 1500 0822m/s> .
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2.9 Calculation of torques

Using the figures obtained in 2.8, the acceleration torque My, travel torque
Mg and braking torque Mg, which the gearbox shall be subjected to are cal-
culated.

. @imovp _ 0809-1500-815

HM= 628 -n-Ay  6.28-0.85-2800-2 oM
M- Wepez~V2 1500-0.11-31.5 B

MF = 628 n-n-Ay  628-085-2800-2 01/ Nm

. _ @ mopen 0822:1500:315-085

Br = 7628 n-Ay 628-2800-2 oM

2.10 Obtaining the Cyclic Duration Factor

Without taking into account the acceleration ay and deceleration ag;,, the Cyclic
Duration Factor CDF is as follows for a travel path s, of 1.8 mat v, =31.5m/min
and s; = 0.2 m at vy = 8 m/min and for the required 140 runs in the one
direction and 140 runs in the other direction:

CDF = ~——2 " v 100 = 212 " >'280 100=38.3%
- 3600 il 3600 PR T ERe R

s5:60 s4-60 1.8-60 0.2-60
( -¢c/h (

40% is, therefore, taken as the CDF in further calculations.

2.11 Determining starting, braking and travel times

The total starting time tp, braking time tg, and travel time tg are calculated using
the acceleration ay = 0.809 m/s2 and deceleration ag, = 0.822 m/s? obtained
in 2.8 and the 40% Cyclic Duration Factor obtained in 2.10 on the basis of
280 starts per hour.

1 1

th = 80 - an '(2-V1+V2)'C/h=m-(2-8+31.5)-280=274S
1 1
tBr—60'aBr'(2'V1+V2)-C/h—60'0'822~(2~8+31.5)'280-2708
CDF 40
tp =3600- 100 —ta—tpr —3600-100—274—270 =896 s



2.12 Calculation of the cubic mean

The cubic mean is calculated using the rated gearbox torque My = 6.1 Nm
as in 2.8, the torques calculated in 2.9 My, = 1.28 Nm, Mg = 0.17 Nm and
Mg, = 0.94 Nm and the times determined in 2.11, tp = 274 s, tr = 896 s and
tgr = 270 s. The Cyclic Duration Factor is 40% according to 2.10.

Mum + Mg 1.28 + 0.17
B1= M - =0.2377
ﬁz_Mm T 6.1 e
Marm 0.94
B3 = Mo = 51 =0.1541
CDF 40
t =3600-— - =3600 755 =1440s
T 1440 e
f = _ 5% =0.622
27 ¢ T 1440 e
tar 270
tg =7 = A0 =0.188

K=p3 .t + 83 to+ 3 t3 = 023773019 +0.0279° - 0.622
+0.1541%.0.188
= 0.00255176 + 0.00001351 + 0.00068796
= 0.0032531

2.13 Determining the theoretical gearbox service life

250 working days per year are taken as the basis for calculating the theoretical
gearbox service life L. Using the figures for double-shift operation = 16 h/day
according to 2.1, the Cyclic Duration Factor = 40% according to 2.10 and the
cubic mean K3 = 0.0032531 according to 2.12, the theoretical gearbox service
life is calculated as follows:

L= (;D6|90 = 20 1600 =307 years
2= K3 L. .
h/day 100 250-K> 16 100 250 - 0.0032531

A theoretical service life of 288 years for the components of the AF 05 gearbox
determined according to 2.6 can be expected for the intended application, the
service life being dependent on the cube of the load.
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Subject to alterations
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