

























































































































































































































































































































































































































































































































































































































































































Project Planning Manual | Rexroth IndraDyn A Electric Drives | Bosch Rexroth AG 211/357
and Controls

Type Codes IndraDyn A

6.6 Type Code MAD225

Fig.6-12: Type code MAD225 (1/2)
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Rexroth IndraDyn A | Project Planning Manual

and Controls

Type Codes IndraDyn A

Abbrev. 1 2 3| 4
Column 1|2|3|4|5|6|7|8|9|0|1]|2|3|4|5|6|7|8|9|0|1|2|3/4|5|6|7|8|9|0|1|2|3|4|5|6|7|8|9|0
Example: MA|D|2|2[5]C|- 0[1]50|-|SA|-|8[2|-|F|H|0|-|3[5-INJ1] | |
Electrical connection see picture 1 T
Terminal box | Terminal box, o o e =
turnable (2) [ 5%
A-Side E E -
B-Side K H
Right S D
Left T G e
Shaft ®
with key
plain balanced with balanced with
shaft entire key half key

Without shaft sealing ring| H Q L
With shaft sealing ring G P K
With labyrinth sealing| F R -
Holding brake
Without holding brake ... ... .. =0
Mounting style
Flange mounting.  :: csssnasneins mmsdimesis mhasssniams =05
Flange and foot mounting ... ... ... i =35
Bearing
SANCANE s coimisimmimeimniss siwesnsa e i S s S R W SRR =N
Reinforced bearing  covcnvie vos e v smimuie s b o @ aiaat =
Vibration severity
A, accordingto DIN EN 60034-14 .. ... ... ... . . .. =1
Note:
@ Ex type for cluster || 2G EEx pd |IB T3 according to DIN EN 60079 ff. Encoder "S6" und "M6" are only

available with cooling mode "SL" and only with shaft "G", "P" and "K"
(2) According to DIN IEC 60204-1 and DIN |IEC 60364-5-52
@ Shaft "F" and "R" are allways available with shaft sealing ring
Standard reference
Standard Edition Title
DIN EN 60034-14 2004-09 Rotating electrical machines - Part 14
DIN EN 60079 ff - Electrical apparatus for explosive gas atmospheres (ATEX)
DIN IEC 60204-1 2002-09 Safety of machinery - Electrical equipment of machines - Part 1
DIN IEC 60364-5-52 2004-07 Erection of low voltage installation - Part 5

Fig.6-13: Type code MAD225 (2/2)



Project Planning Manual | Rexroth IndraDyn A

6.7

Type Code MAF100

Electric Drives | Bosch Rexroth AG 213/357
and Controls

Type Codes IndraDyn A

ZN-40002-100_NOR_E_EN_2007-04-16.fh11

omn

Abbrev. 1 |

Column > 1]2/3]a|5/6]7]8]0 12/3/4|5/6|7/8
Example: M/A|F|1]|0|0|C|-|0|1|5|0|- |F Q|- S|0

Product

MAF ....... = MAF

Size

100 ...l =100

Length

Lengths ............ =B,C,D

Winding

MAF100B = 0050, 0100, 0150, 0200, 0250

MAF100C = 0050, 0100, 0150, 0200, 0250

MAF100D = 0050, 0100, 0150, 0200, 0250

Cooling

Liquid cooling with connection thread 1/4" =FQ

Liquid cooling with

Enclosed rapid action coupling 1/4" ....... =FR

Encoder

Singleturn absolute encoder with 512 increments
Singleturn absolute encoder, EnDat2.1, with

2048 increments ...
Singleturn absolute encoder, EnDat2.1, with

2048 increments, for potentially explosive atmospheres =

Multiturn absolute encoder with 512 increments
Multiturn absolute encoder, EndDat2.1, with

2048 increments ... ...
Multiturn absolute encoder, EndDat2.1, with

2048 increments, for potentially explosive atmospheres
Incremental encoder with 2048 increments ... ..
Without motorenceder  ......................

1/2(3|4|5(/6|7(8/9|0]1/2|3]|4(5|6|7(8|9|0

Fig.6-14. Type code MAF100 (1/2)
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and Controls

Rexroth IndraDyn A | Project Planning Manual

Abbrev. 1 2] ' 3] [ 4
Column 1|2/3|4|5|6|7|8|9|0|1/2|3|4/5|6|7|8|9|0|1]|2|3]4 ol1/2|3]/4|5|6/7 /8|90
Example: MA|F|1|0/0|C|-|0|1|5/0|-|F|Q|-|s|0|-|AIP|0|- |0 |
Electrical connection see picture 1
Connector | Terminal box Terminal box, (2) it ol
turnable by g
A-Side A - E 59
B-Side B K H
Right R S D
Leﬂ L T G Picture 1
Shaft ®
with key
plain | balanced with balanced with
shaft entire key half key

Without shaft sealing ring| H Q L
With shaft sealing ring G P K
With labyrinth seal F R -
Holding brake
Without holding brake ... ... ... Ll N
Electrically-released, 24 Nm ... ... ... ... =1
Electrically-clamped, 30 Nm ... .. ... ... .. =
Mounting style
Flange mounting ... . it e =05
Flange and foot mounting ... i =35
Bearing 4/
Fixed bearing A-side . ... ... . =
SANAArd. oy voseisdie v SUSERAEREES LR eSS LA S S =N
HIg:Opeed  cissvnissies ivssmve e ias r86 s au viivie siss 195 ey =H
Forcoupling mounting ... oot e =R
Vibration severity
A, accordingto DIN EN 60034-14 ... ... . . i, =
B, accordingto DIN EN 60034-14 ... ... ... . i i, =3
C, specification according to IndraDyn A - documentation ............... =4®
Note:
@ Ex type for cluster || 2G EEx pd |IB T3 according to DIN EN 60079 ff. Encoder "S6" and "M6"

are not available with electrical connection "A", "B", "R" and "L" and only with shaft "G", "P" and "K" and bearings "N"
(2) According to DIN IEC 60204-1 and DIN |IEC 60364-5-52
@ Shaft "F" and "R" always available with shaft sealing ring
(@) Bearing "A" is only available with holding brake "0" and vibration severity "1"

Bearing "H" is not available with encoder "S6" and "M6" and only with shaft "H" and holding brake "0"

Bearing "R" is only available with vibration severity "1"
(8) Vibration severity "4" is only available with length "B" and "C" and bearing "N" and "H"
Standard reference
Standard Edition Title
DIN EN 60034-14 2004-09 Rotating electrical machines - Part 14
DIN EN 60079 ff - Electrical apparatus for explosive gas atmospheres (ATEX)
DIN IEC 60204-1 2002-09 Safety of machinery - Electrical equipment of machines - Part 1
DIN IEC 60364-5-52 2004-07 Erection of low voltage installation - Part 5

Fig.6-15: Type code MAF100 (2/2)
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Type Codes IndraDyn A

6.8 Type Code MAF130

Abbrev. 1 5 3T T : 3
Column _'123456?890123456?89012345678901;2.3!456?890
Example: M|A|F|1/3|0|B|-|0|1|5/0|- |F|Q|- M|0|- |L|H|0|-|0|5]-|N|1| [ TTT1]

Product
MAF ....... = MAF
Size
130 ... =130
Length
Lengths ............ =B,C,D
Winding @
MAF130B = 0050, 0100, 0150, 0200, 0250

E MAF130C = 0050, 0100, 0150, 0200, 0250

"é- MAF130D = 0050, 0100, 0150, 0200, 0250

o

g Cooling

S Liquid cooling with connection thread 1/4" =FQ

z Liquid cooling with

,_u: enclosed rapid action coupling 1/4" ....... =FR

o

S Encoder

g' Singleturn absolute encoder with 512 increments = S0

& Singleturn absolute encoder, EnDat2.1, with

S 2048 INCTEMENS .« .o oo =82

e Singleturn absolute encoder, EnDat2.1, with s

N 2048 increments, for potentially explosive atmospheres = S6 (2)
Multiturn absolute encoder with 512 increments = MO0
Multiturn absolute encoder, EndDat2.1, with
204BINCTEMBINE. o mseneserea s TR S =M2
Multiturn absolute encoder, EndDat2.1, with
2048 increments, for potentially explosive atmospheres = M6 (2)
Incremental encoder with 2048 increments . ...... =C0
Without motor encoder  ...................... =NO

Fig.6-16: Type code MAF130 (1/2)
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Type Codes IndraDyn A

Abbrev.
Column 1|2|3|4|5|6|7|8(9|0(1|2|3|4|5|6|7|8|9

~ Example: M|A|F|1[3]0[B|-|0]1|5|0]|-|F|Q|- M0 -

=3

5/6,7|8/9|0|1(|2|3|4|5/6|7|8/9|0

rlom

||o|»
[
:I
=
—

|
1

Electrical connection see picture 1

Connector | Terminal box Terminal box, Feition, of powsr Gotiection =10p

turnable @
E

A-Side
B-Side
Right
Left

| D o>
—A| W[ AT

H
D
G

Picture 1

Shaft'4)

with key
plain | balanced with balanced with
shaft entire key half key

Without shaft sealing ring| H Q L
With shaft sealing ring G P K
With labyrinth seal F R -

Holding brake

Without holding brake . ... ... . ... .. L. =
Electrically-released, 80 Nm ... ... ... ... it =1
Electrically-clamped, 100 Nm ... ... ... ...civiiin... =

Mounting style
Flange mounting ... ..o e =05
Flange and foot mounting ... ... .. ... ... ... =35

Bearings 5

Fixed bearing A-side ... ... . =
SIANAARD. oy vovminie v SuiERI SN Lap sl e N e =N
HighiSpeed wveusnmre ain sareunsiave vas i onliame vas s sninis =
Forcouplingmounting ... .. .. e =
Reinforced bearings ... .. =V

Vibration severity

A, accordingto DIN EN 60034-14 .. ... ... .. i =
B, accordingto DIN EN 60034-14 ... ... ... ... i, =3
C, specification according to IndraDyn A - documentation ............... =4®

Note:
@ Winding "0250" with length "D" is not available with electrical connection "A", "B", "R" and "L"
(2) Ex type for cluster || 2G EEx pd IIB T3 according to DIN EN 60079 ff. Encoder "S6" and "M6"
are not available with el. connection "A", "B", "R" and "L" and only with shaft "G", "P" and "K" and bearings "N" and "V'
@ According to DIN IEC 60204-1 and DIN IEC 60364-5-52
Electrical connection "D" and "G" is not availble with length "B"
Electrical connection "E" is only available with length "D"
(a) Shaft "F" and "R" always available with shaft sealing ring
(5) Bearing "A" is only available with holding brake "0" and vibration severity "1"
Bearing "H" is not available with encoder "S6" and "M6" and only with shaft "H" and holding brake "0"
Bearing "R" is only available with vibration severity "1"
@ Vibration severity "4" is only available with length "B" and "C" and bearings "N" and "H"

Standard reference

Standard Edition Title

DIN EN 60034-14 2004-09 Rotating electrical machines - Part 14

DIN EN 60079 ff - Electrical apparatus for explosive gas atmospheres (ATEX)
DIN IEC 60204-1 2002-09 Safety of machinery - Electrical equipment of machines - Part 1
DIN IEC 60364-5-52 2004-07 Erection of low voltage installation - Part 5
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Type Codes IndraDyn A

6.9 Type Code MAF160

Abbrev. 1
Column ’

5 7t
Example: M[|A|F|1/6|0(B|-|0/2|0(0|-|F|Q|- M|0|- K|G|O|-|0|5|-[N|1

Product
MAF ....... = MAF

Size
160 ... ... =160

Length
Lengths .. v s =B,C

Winding @
MAF160B ... = 0050, 0100, 0150, 0200
MAF160C . .. = 0050, 0100, 0150, 0200

Cooling

Liquid cooling with connection thread 1/2" =FQ
Liquid cooling with

enclosed rapid action coupling 1/2" ....... =FR

Encoder
Singleturn absolute encoder with 512 increments = S0
Singleturn absolute encoder, EnDat2.1, with

2048 neTements’  ouvaas desiRe s Ge =82
Singleturn absolute encoder, EnDat2.1, with

2048 increments, for potentially explosive atmospheres = S6 (2

ZN-40002-160_NOR_E_EN_2007-04-16.fh11

Multiturn absolute encoder with 512 increments = MO
Multiturn absolute encoder, EndDat2.1, with
2048 increments ... =M2

Multiturn absolute encoder, EndDat2.1, with

2048 increments, for potentially explosive atmospheres = M6 (2)
Incremental encoder with 2048 increments .. .... =C0
Without motorencoder  ...................... =NO

Fig.6-18: Type code MAF160 (1/2)
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Type Codes IndraDyn A

Abbrev. 1 2] ' 3 [ 4
Column 1|2/3|4|5|/6|7|8|9|0|1/2|3|4|5|6|7|8|9|0|1|2|3 4|5|6|7|8|0]|0/1|2|3|4|5|6|/7|8|9|0
Example: M|A|F|1|6/0/B|-|0|2/0/0|- |F Q|- M 0|-|K|G|0|-|0|5|-|N|1] | |
Electrical connection see picture 1
Connector | Terminal box Terminal box, EROROR & PR comecin = g
turnable @ g
A-Side A F E £33
B-Side B K H
Right R S D
Leﬂ L T G Picture 1
Shaft 4
with key
plain | balanced with balanced with
shaft entire key half key

Without shaft sealing ring| H Q L
With shaft sealing ring G P K
With labyrinth seal F R -
Holding brake
Without holding brake ... ... ... Ll N
Electrically-released, 100Nm ... ... ... =1
Electrically-clamped, 100 Nm ... .. ... ... iiiiinii... =
Mounting style
Flange mounting ... . it e =05
Flange and foot mounting ... i =35
Bearings (5
Fixed bearing A-side . ... ... =
SANAArd. oy voseisdie v SUSERAEREES LR eSS LA S S =N
Forcoupling MoUnting  s.9ss e smve v ias s s viivesss s35 sy =R
Reinforced bearings .. ... e =V
Vibration severity
A, accordingto DIN EN 60034-14 ... ... . . i, =
B, accordingto DIN EN 60034-14 ... ... ... . i i, =3
C, specification according to IndraDyn A - documentation ............... =4®
Note:
@ Winding MAF160B-"0200", MAF160C-"0150" and MAF160C-"0200" are

not available with electrical connection "A", "B", "R" and "L"
(2) Ex type for cluster || 2G EEx pd IIB T3 according to DIN EN 60079 ff. Encoder "S6" and "M6"

are not available with el. connection "A", "B", "R" and "L" and only with shaft "G", "P" and "K" and bearings "N"
@ According to DIN IEC 60204-1 and DIN |IEC 60364-5-52
(@) Shaft "F" and "R" always available with shaft sealing ring
(5) Bearing "A" is only available with holding brake "0" and vibration severity "1"

Bearing "R" is only available with vibration severity "1"
® Vibration severity "4" is only available with bearings "N"
Standard reference
Standard Edition Title
DIN EN 60034-14 2004-09 Rotating electrical machines - Part 14
DIN EN 60079 ff - Electrical apparatus for explosive gas atmospheres (ATEX)
DIN IEC 60204-1 2002-09  Safety of machinery - Electrical equipment of machines - Part 1
DIN IEC 60364-5-52 2004-07 Erection of low voltage installation - Part 5

Fig.6-19: Type code MAF160 (2/2)



Project Planning Manual | Rexroth IndraDyn A Electric Drives | Bosch Rexroth AG 219/357
and Controls

Type Codes IndraDyn A

6.10  Type Code MAF180

| Abbrev.
_Column 1/2|3[/4|5|6|7|8|9

5(6(7
i Example: M/A|F|1/8]|0|C|-|0|0|5|0|-|F|Q|-|C|0|-|C|H|0|-|3|5]-|N|1

omn

e

O =
=i
rn
w
=

Product
MAF ....... = MAF

Size
180 ... ... =180

Length
Lengths, .cxwwwssmmans =C,D

Winding
MAF180B ... = 0050, 0100, 0150, 0200
MAF180C ... = 0050, 0100, 0150, 0200

Cooling
Liquid cooling with connection thread 1/2" =FQ
Liquid cooling with
enclosed rapid action coupling 1/2" ....... =FR
|
| Encoder

Singleturn absolute encoder with 512 increments = S0
Singleturn absolute encoder, EnDat2.1, with

2048 INCremMents:  wavunains e s vaa uih o =852
Singleturn absolute encoder, EnDat2.1, with

2048 increments, for potentially explosive atmospheres = S6 @

ZN-40002-180_NOR_E_EN_2007-04-16.fh11

Multiturn absolute encoder with 512 increments =MO
Multiturn absolute encoder, EndDat2.1, with
2048 increments .. ... =M2

Multiturn absolute encoder, EndDat2.1, with

2048 increments, for potentially explosive atmospheres = M6 @
Incremental encoder with 2048 increments ...... =C0
Without motor encoder  ...................... =NO

Fig.6-20: Type code MAF180 (1/2)
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Abbrev. 1 2 3] 4
Column 1|2|8|4|5|6|7|8|9|0|1]|2|3|4|5|6|7|8|92|0|1|2|3 7|sl9|o|1|2|3|4|5|6|7|8|2|0
Example: M|A|F|1]8/0]C|- 0]0]5]0]- |FIQ - |C|0|-|C|H|0|-|3]5]-INJ1] | |
Electrical connection see picture 1 T
Terminal box | Terminal box, Psifion ot powet connieclion = icp
turnable (2) O
A-Side E E £33 >
B-Side K H s
Right S D
Leﬂ T G Picture 1
Shaft @
with key
plain | balanced with balanced with
shaft entire key half key
Without shaft sealing ring| H Q L
With shaft sealing ring G P K
With labyrinth seal F R -
Holding brake
Without holding brake ... ... .. =
Electrically-released, 240 Nm ... ... ... . ... ....... =2
Electrically-clamped, 300 Nm ... ... ... ..., =
Mounting style
Flange andfoot mounting ... ... ... ... ... =35
Bearings 4
Fixed bearing ABide onwe vamssmmmmimins o s min s s s =
SIENUATE o sowmaramons mom s e ane v S A S A =
Forcoupling mounting  coows covemmviedh ssiede e s Loy Srvaes =R
Reinforced bearings ... . i e =
Vibration severity
A, accordingto DIN EN 60034-14 ... .. ... ... =1
B, accordingto DIN EN 60034-14 . ... ... .. ... i, =
C, specification according to IndraDyn A - documentation ............... =4 (8

Note:

@ Ex type for cluster || 2G EEx pd IIB T3 according to DIN EN 60079 ff.
Encoder "S6" and "M6" are only available with shaft "G", "P" and "K" and bearings "N"
(2) According to DIN IEC 60204-1 and DIN |IEC 60364-5-52

@
( fi )

Shaft "F" and "R" always available with shaft sealing ring
Bearing "A" is only available with holding brake "0" and vibration severity "1"

Bearing "R" is only available with vibration severity "1"
(& Vibration severity "4" is only available with length "C" and bearing "N"

Standard reference

Standard Edition Title
DIN EN 60034-14 2004-09

DIN EN 60079 ff -

DIN IEC 60204-1 2002-09

DIN IEC 60364-5-52 2004-07

Rotating electrical machines - Part 14

Electrical apparatus for explosive gas atmospheres (ATEX)
Safety of machinery - Electrical equipment of machines - Part 1
Erection of low voltage installation - Part 5

Fig.6-21:

Type code MAF180 (2/2)
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Type Codes IndraDyn A

6.11  Type Code MAF225

Abbrev. 1
Column ’

5
Example: M|A|F|2[2]5/c|-|o]1]5]o]-|F|q] -

@]~
[\*]
m
-~
o
(%]
(%]
=

Product
MAF ....... = MAF

Size
225 . =225

Length
LEBAGNS . ovemnmmssams =C

Winding
MAF226C ........ = 0050, 0100, 0150

Cooling

Liquid cooling with connection thread 1/2" =FQ
Liquid cooling with

enclosed rapid action coupling 1/2" ....... =FR

Encoder

Singleturn absolute encoder with 512 increments = S0
Singleturn absolute encoder, EnDat2.1, with

2048 increments ... ... =82
Singleturn absolute encoder, EnDat2.1, with

2048 increments, for potentially explosive atmospheres = S6 @

ZN-40002-225_NOR_E_EN_2007-07-11.fh11

Multiturn absolute encoder with 512 increments = MO
Multiturn absolute encoder, EndDat2.1, with
2048 ncrements: e sors TR eah vz = M2

Multiturn absolute encoder, EnDat2.1, with
2048 increments, for potentially explosive atmospheres = M6 @
Incremental encoder with 2048 increments ...... =CO0

Fig.6-22: Type code MAF225 (1/2)
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Type Codes IndraDyn A

Abbrev. 1 2 3| 4
Column 1|2|3|4|5|6|7|8|9|0|1]|2|3|4|5|6|7|8|9|0|1|2|3/4|5|6|7|8|9|0|1|2|3|4|5|6|7|8|9|0
Example: MA[F|2|2|5/C|- |0[1]5|0|-[FIQ]-|S]2|- [F|K]0]-|3[5]-N[1] | | |
Electrical connection see picture 1 T
Terminal box | Terminal box, e S Lo LA
turnable (2) C
A-Side F E )
B-Side K H JH
Right S D
Leﬂ T G Picture 1
Shaft ®
\ with key
plain balanced with balanced with
shaft entire key half key
Without shaft sealing ring| H Q L
With shaft sealing ring G P K
With labyrinth sealing | F R -
Holding brake
without holding brake ... ... ... =0
Mounting style
Flange mounting.  :: csssnasneins mmsdimesis mhasssniams =05
Flange and foot mounting ... ... ... i =35
Bearings
151721 8071 o AN N O NS U =N

Reinforced bearings ... .. i =

Vibration severity
A, accordingto DIN EN 60034-14 .. ... ... ... . . .. =1

Note:

@ Ex type for cluster || 2G EEx pd IIB T3 according to DIN EN 60079 ff.
Encoder "S6" und "M6" are only available with shaft "G", "P" and "K"

(2) According to DIN IEC 60204-1 and DIN IEC 60364-5-52

@ Shaft "F" and "R" are allways available with shaft sealing ring

Standard reference

Standard Edition Title

DIN EN 60034-14 2004-09 Rotating electrical machines - Part 14

DIN EN 60079 ff - Electrical apparatus for explosive gas atmospheres (ATEX)
DIN IEC 60204-1 2002-09 Safety of machinery - Electrical equipment of machines - Part 1
DIN IEC 60364-5-52 2004-07 Erection of low voltage installation - Part 5

Fig.6-23: Type code MAF225 (2/2)
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and Controls

Accessories

7 Accessories

71 Sealing Air Connection

Product Number of Accessory Sets

When the motor is to be operated under adverse conditions, a higher protection
class than the standard protection class with radial shaft sealing ring (IP65) may
be required. High demands may be made on the tightness of motor seals when
the motors are operated in areas where oily coolants are used. We recommend
using sealing air in addition to the radial shaft sealing ring for these areas of
application.

A defined excess pressure in the motor interior induced by the sealing air con-
nection reliably prevents the penetration of, for example, creep oils and cool-
ants.

0,1...0,3 bar

(N
®0§+
o‘:

YV ¥V ¥V ¥V ¥

Sperriuft_nn.th11

® Splashing water, lubricant

® Compressed air line

® Excess pressure inside the motor

@ Lid for sealing air (with connector for compressed air line)
Fig.7-1: Moftor with sealing air connection

For IndraDyn A motors of frame sizes 100 to 160 with connectors for power
connection, air pressure connector kits are available as accessory.

Motor frame size | Motor flange socket | Description
MAD/MAF... (type)
100 INS0480 SUP-M01-MHD (MNR R911283006)
130...160 INS0380 SUP-M02-MHD (MNR R911283007)
Fig.7-2: Sealing air connection accessory

The air-pressure connector can be retrofitted by simply replacing the existing
lid with the lid in the accessory kit. This lid comprises the connector for the
compressed air line.
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and Controls

Accessories

Technical Data

Additional Components

INS0480 INS0380

1

\
Deckel_Sperrluft_nn.fh11
O] Connector for compressed air line
@ Fastening screws (2x)
Fig.7-3: Lid for the air-pressure connector kit
ISy When mounting the lid, make sure the O-ring is correctly positioned

in the lid. The required motor protection class is only ensured when
the O-ring is fitted correctly.

e  Tightening torque of the two fastening screws: 3 Nm.

® Aninstallation manual is included with the selected accessory
kit.

Motor operation with sealing is permitted only under the following conditions:
e  System pressure at the motor
- 0.1...0.2 bar
®  Properties of the compressed air
— Asfar as possible free of dust and oil (select corresponding filter)
—  Relative air humidity 20...30%

To operate the motor with sealing air under the above-named conditions, other
devices or components as e.g.

®  compressor

®  pressure regulator valve

® compressed air filter plus compressed air dryer, if applicable
® compressed air line (e.g. plastic tube PA 4 x 0.75)

are required. The user will have to procure and install these components as
required.

For information on selection or dimensioning of suitable Rexroth accessories,
please contact your sales partner, or directly
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Supplier of Accessory Components

7.2

7.3

Gearbox

Electric Drives | Bosch Rexroth AG 225/357
and Controls

Accessories

Bosch Rexroth AG
Pneumatics

Ulmer Str. 4

30880 Laatzen, Germany
Phone: +49 (511) 21 36-0
Fax +49 (511) 2 13 62-69

In certain conditions, switched and planetary gearboxes can be attached to
IndraDyn A motors.

Regarding the aforementioned Bosch Rexroth recommends using gearboxes
of the Rexroth GTM series that are attachment-compatible to the IndraDyn A
motors.

Type |Gearbox type Preconditions at the | Supplier
motor

GTM | Planetary gearbox Plain motor drive Bosch Rexroth
shaft

Fig.7-4: Gearboxes for IndraDyn A motors

When selecting a gearbox please note the information in the type code of the
GTM gearboxes.

The compatibility and availability of gearboxes of other manufacturers or other
types of gearboxes has to be discussed with the corresponding gearbox man-
ufacturer. Please, also observe the notes in chapter 9.14.2 "Gearboxes" on
page 287.

15y For IndraDyn A motors, only low axial shaft stresses are permitted.
(see chapter 9.13 "Bearings and Shaft Stress" on page 277).
Therefore, IndraDyn A motors are not suitable for machine ele-
ments that generate axial loading of the motor (e.g. helical driving
pinions).

Thread Reducing Fittings for Terminal Boxes "F, K, S, T"

Upon delivery, all IndraDyn A motors with power connection via terminal box of
the options "F, K, S, T" are supplied with reducers for the connecting threads
of the terminal box.

= The reducers are located in the terminal box and are comprised in
the motor delivery. You do not need to order them separately.

To order additional reducers, please use the following order numbers:

Reducer Order number
:;032“2312);1 ® R911311878
:;032“2;1? _);1 ® R911310332
12033“2”21?21 ® R911310197
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from M50x1.5

to M32x1.5 R911311876

from M50x1.5

to M40x1.5 R911311880

Fig.7-5: Thread reducing fittings for terminal boxes 'F, K, S, T"

Adapter Plates and Thread Reducing Fittings for Terminal
Boxes "D, E, G, H"
The scope of delivery of the IndraDyn A motors with power connection via ter-

minal boxes "D, E, G, H" covers the adapter plates and possibly required
reducers to connect the power cable.

= The adapter plates have already been screwed tightly to the termi-
nal box. The reducers are located in the terminal box and are
comprised in the motor delivery.

To re-order adapter plates or reducers, please use the following order numbers:

Reducer/Expansion Order number
from M32x1.5

io M25x1 5 R911311878
from M32x1.5 in preparation
to M40x1.5 prep

from M40x1.5

io M25x1 5 R911310332
from M50x1.5

io M40x1 5 R911311880
Adapter plate

Adapter plate RLK 1200 - M32x1.5 R911324549
Adapter plate RLK 1300/1400 - M32x1.5 [R911324551
IAdapter plate RLK 1300/1400 - M40x1.5 [R911324552
Adapter plate RLK 1300/1400 - M50x1.5 [R911324553
IAdapter plate RLK 1500 - M50x1.5 R911324554
IAdapter plate RLK 1500 - M63x1.5 R911324555

Fig.7-6: Thread reducing fitting for terminal boxes "D, E, G, H".
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8 Connection Techniques

8.1 Notes
Destruction of the motors by direct connection to the 50/60Hz mains
network (three-wire or single-phase mains)!
The motors described here may be operated only with suitable drive control

CAUTION devices, with variable output voltage and frequency (converter mode) as speci-
fied by Rexroth.

I Supplementary descriptions and important information on connect-
ing the motors in ATEX design to be observed additionally can be
found in the operating instructions of the ATEX motors "DOK-MO-
TOR*-IDYN*A*ATEX-IBxx-D5-P, MNR R911323996.

Rexroth offers a wide range of ready-made cables and plug-in connectors that
are optimally adapted to the products and different demands.

Rexroth ready-made cables have the following significant advantages:
®  Pre-wired without additional finishing
e  Laid out for continuous alternate bending use

® Resistant against mineral oils, grease and biological oils, free of silicone
and halogen, low adhesion

e Use of licensed cables acc. to UL and CSA

®  Burning characteristics fulfill VDE0472-804 requirements
e  Compliance with EMC directives

®  Protection class up to IP67

Power cables and power plugs are not in the scope of delivery of the linear
motor. They must be ordered as a separate position.

You can find additional information...

®  On the selection of power and encoder cables in the documentation "Re-
xroth connecting cables", MNR R911280894 (DE) and "Rexroth connect-
ing cables IndraDrive and IndraDyn", MNR R911322948 (DE).

®  For connecting the IndraDyn A in ATEX design in the operating instruc-
tions of ATEX motors with product number "DOK-MOTOR*-
IDYN*A*ATEX-IBxx-D5-P, MNR R911323996.

®  For connecting the IndraDyn A in ATEX design in the operating instruc-
tions of ATEX motors with product number "DOK-MOTOR*-
IDYN*A*ATEX-1Bxx-D5-P, MNR R911322500.

e  Documentation "Electromagnetic Compatibility (EMC) ..." MNR
R911259740
8.2 Power Connection

8.2.1 General Information

The power connection of the IndraDyn A motors is situated at the top of the
motors and may be executed via

. connector or
° terminal box
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depending on the corresponding motor.
Please also refer to the data in the type code of the respective motor.

= ° For the connection option "connector”, please note:

The power cable must be equipped on the motor side with a
coupling with a bayonet connection.

®  For the connection option "terminal box”, please note:

Depending on the motor, the power cable must have wire end
ferrules or ring terminals at U, V, W, and the PE must be
equipped with a ring cable lug.

®  The design of the power cable also depends on the drive de-
vice used.

Please observe the documentation of the drive device.

8.2.2 Additional Grounding Wire on Motors

Source: Rotating Electrical Ma-
chines - DIN EN 60034-1

Source: Machine Safety - DIN EN

In accordance with EN 60034--1:2004 (11.1 Grounding of Machines), motors
of frame size MAF225C-0150 have to be grounded with an additional grounding
wire with a minimum wire cross-section of 16 mm?2.

To this end, the motor flange is equipped with a connection screw with a thread
of M12. Using this connection screw, attach the additional grounding wire via
a ring terminal for M12 threads and connect the cable with the grounding strip
in the control cabinet.

According to the modifications to DIN EN 60204-1:1998-11, all motors are pre-

60204-1  pared to have a connection for a second grounding wire until the provisions of
the DIN EN 60204-1:2006 (chapter 8.2.8) become effective.
Until the modified standard will become vain on 2009-06-01, this additional
grounding connection can be provided using a connection option (terminal or
screw) at the motor flange.
8.3 Power Connection with Connector
8.3.1 Motors with Connector
Motor frame size MAD/MAF... Connector
100 INS480
130...160 INS380
180...225 not available

Fig.8-1: Overview over motors with connector
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® Connector INS480 (view on the plug-in side)
® Connector INS380 (view on the plug-in side)
® Coupling
® Connector
® Only one PTC sensor is applied. The cables for the spare sensor are in
the connector housing
® Holding Brake (Option)
@) Overall shield connection via cable clamp of strain relief in the plug
Connection designations at the Rexroth drive controller
Fig.8-2: Power connection via connector, connection diagram

Ready-made Rexroth power cables with coupling to connect IndraDyn A motors
are provided with a bayonet connection.

Connector Coupling Terminal area Current rating
INS0480 INS048x 1.5 mm?2- 10 mm? max. 41 A
INS0380 INS038x 6.0 mm - 35.0 mm? max. 100 A

Fig.8-3:

Couplings for connectors
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Dy
AN
5 =R=
OFeN (
I\ =
NS
INS0380 INS0381
MAx_PowerPlug-nn.fh11
Fig.8-4. Plugged power connection

Follow the following steps to connect the motors via connector:
1. Insert the coupling into the connector; pay attention to the coding.
2. Manually tighten the union nut until it audibly locks in.

3. Marks on the couplinh and the connector are aligned when the bayonet
connection is locked in.

8.4 Power Connection Terminal Box (Type Code Option "F, K, S,
Tll)

Motor frame size

Terminal box (type code option F, K, S, T)
Max. cross-section

MAD/MAF... Description U-v-w of connection IPE Connecting thread
100 Size 1 WEF* 10mm? Ring terminal for M6
(RLK0003) thread
130 Size 2 WEF* o5 mm? Ring terminal for M8| see motor dimen-
(RLKO004) thread sion sheet and de-
; . . tails in chapter 7.3
160 Size 3 WEF* 35mm? Ring tetrr:’:g;ad' for M8 rhread Reducing
(RLKOOOS) Fittings for Terminal
180 Size 4 Ring terminal for M6 50mm? Ring terminal for |Boxes "F, K, S, T""
(RLK0006) thread M10 thread on page 225
205 Size 5 Ring terminal for M6 P Ring terminalfor
(RLK0007) thread M12 thread

") WEF = wire end ferrule

Fig.8-5: Overview moftors with terminal boxes 'F, K, S, T"
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Connection diagram terminal box e e e

@_i _______ ME___ﬂ_]____.ﬁ_]\

@ | |
X6 | | |
Br+/+24VBr 'I 7 [l ew [TT; 45
Br-/OVBr ! 8 | I | BD() | P
ThM+/MotTemp+ —3 4 ) - ! 1TP1 {+) 3 |==E| ©
TM-MMotTemp- l e £ ‘l | l M 4 The
5 (+) = o)
il T
— ®! @ |
e ]
0] Holding Brake (Option)
® Backup temperature sensor. Connect the backup sensor only if neces-
sary.
® Shield connection via cable clamp of strain relief in the screwed con-
nection.
® Connection designations at the Rexroth drive controller
Fig.8-6: Connection diagram terminal box
Iy ®  The brake connections 1-2 are assigned only if the motor was

manufactured with the brake option.

®  Only one of the PTC thermistor connector pairs (3-4 or 5-6) in
the motor cable should be connected to the motor; the other
one pairs serves a spare.

® Do not remove or damage the seal glued into the cover.

° Observe the size of the screwed cable connection and con-
nection thread for the cable inlet into the terminal box.

® |n particular, make sure that the connection cables are instal-
led in the terminal box orderly and free of tension to avoid
abrasion or pressure marks on the cables.

®  The connections of the motor-windings in the terminal box
must not be removed.
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Terminal Box (Option "F, K, S, T")
at Motor Frame Size 100

Lid

Seal

Terminal strip (brake, temperature sensor)

PE connection

Purge gas connection (only for motors in ATEX design)
Protection cover of screwed cable connection

Terminal block U-V-W

Terminal Box (Option "F, K, S, T") at Motor Frame Size 100

%‘!@@@@@@@
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Terminal box (Option "F, K, S, T")
at Motor Frame Size 130...160

Lid

Seal

Terminal strip (brake, temperature sensor)

PE connection

Protection cover of screwed cable connection (2x)

Terminal block U-V-W (2x)

Purge gas connection (only for motors in ATEX design)

Terminal box (Option '"F, K, S, T") at Motor Frame Size 130... 160

JO0OOOO0

®
&
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Terminal Box (Option "F, K, S, T")
at Motor Frame Size 180

S
(1) y \

Lid

Seal

Terminal block U-V-W

PE connection (2x)

Cable gland (2x)

Purge gas connection (only for motors in ATEX design)
Terminal strip (brake, temperature sensor)

.8-9: Terminal box (option "F, K, S, T") at motor frame size 180

%‘!@@@@@@@
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Terminal Box (Option "F, K, S, T")
at Motor Frame Size 225

Lid

Seal

Terminal block U-V-W (2x)

PE connection (2x)

Cable gland (2x)

Purge gas connection (only for motors in ATEX design)
Terminal strip (brake, temperature sensor)

Terminal box (option "F, K, S, T") at moftor frame size 225

J000ee00
%
S

A schematic diagram of the respective connection (standard or double cabling)
is located in the lid of the terminal box.

”~

7

2TP2 ()
s | 2tPis)
1TP2 ()
1TP1 (+)
o2
O]
e — ,
L<_)\ /Dj
Fig.8-11: Label in the lid of the terminal box
ISy The brake connections (1-2) are assigned only if the motor was

manufactured with the brake option.
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Power Cable Connection at Termi-
nal Box of Option "F, K, S, T"

The required outlet direction of the power cable is selected in the type code of
the motor. In accordance with the specification of the outlet direction by the
user, the terminal box is mounted to the motor in the factory and must not be
modified afterwards.

ISy As opposed to the connection option "terminal box rotatable", the
outlet direction must not be modified upon delivery and during the
installation of the motors respectively.

The connection of the power cable to terminal boxes of the type code option
"F, K, S, T" requires the following steps:

1. Open terminal box lid.

§
g
@ Terminal box of Option "F, K, S, T"
® Protection cover of screwed cable connection
Fig.8-12: Terminal box (option "F, K, S, T")

2. Unscrew the protection cover of the screwed cable connection @.

3. Run the power cable through the opening into the terminal box up to the
screwed cable connection and attach the screwed cable connection to the
terminal box.

There is an O-ring at the screwed cable connection of the power cable.
Ensure that the O-ring is actually situated in the screwed connection of
the power cable during assembly.

@ Positioning the O-Ring
Fig.8-13: O-ring at the screwed cable connection
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A

CAUTION

Improperly inserted or missing seals may cause loss of motor pro-
tection class and danger of explosion of ATEX motors!
Conduct a visual inspection to check the O-ring for proper state and po-

sition at the screwed connection of the power cable before attaching the
power cable to the terminal box.

If the O-ring is missing, do not use the power cable. In this case, contact
your Rexroth sales or service partner.

. Connect the wires in accordance with the connection diagram for standard

or double cabling.
Observe the following tightening torques:

Screw tightening torques in NM (£10%) for power connection MAD/
MAF to terminal boxes of the options "F, K, S, T"

Terminal box
"F,K, S, T"

U-v-w PE

M4 M6 M6 M8 M10 M12

MAXx100

1.5 -/- 2.5 -/- -/- -/-

MAX130B-xxxx

MAX130C-xxxx

MAD130D-0050
MAD130D-0100
MAD130D-0150
MAD130D-0200
MAF130D-0050
MAF130D-0100
MAF130D-0200

1.5 -/- -/- 35 -/- -I-

MAD130D-0250
MAF130D-0150
MAF130D-0200
MAx160

MAx180

-/- 6.0 -/- -/- 12.0 -/-

MAXx225

-/- 6.0 -/- -I- -/- 20.0

Fig.8-14: Screw tightening forques in NM in the MAx terminal box "F, K, S,
TII

. Close and fasten the lid of the terminal box.

Moisten the thread of the fastening screws for the lid with liquid screw
fastener Loctite 243 and fasten the lid using all the fastening screws.

Tightening torque of the screws: 6.5 Nm (x10%)

Before tightening the screws, make sure that the seal between the lid and
the terminal box housing is positioned properly.

A

CAUTION

Improperly inserted or missing seals may cause loss of motor pro-
tection class and danger of explosion of ATEX motors!

Check the attached seal at the terminal box lid for proper state and position
before attaching the terminal box lid to the terminal box.
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8.5

tion "D, E, G, H")

Rexroth IndraDyn A | Project Planning Manual

Power Connection Terminal Box "Rotatable" (Type Code Op-

Motor frame size

Terminal box (type code options D, E, G, H).

Max. cross-section

MAD/MAF... Description U-v-w . @PE Connecting thread
of connection
100 RLK1200 WEF* 16mm? Ring terminal for M6
thread see motor dimen-
130 WEF* 35mm?2 Ring terminal for M8 spn .sheet and de-
thread tails in chapter 7.4
RLK1300 - - "
160 WEE* 35mm? Ring terminal for M8|"Adapter Plates and
thread Thread Reducing
Ring terminalfor ) Ring terminalfor |Fittings for Terminal
180 RLK1400 MA12 thread 50mm M12 thread Boxes "D, E, G, H™
Ring terminalfor , Ring terminalfor on page 226
225 RLK1500 M12 thread 70mm M12 thread
) WEF = wire end ferrule
Fig.8-15: Overview motors with terminal box "D, E, G, H"

Iy

The screwed cable connection at the pivotable terminal boxes is

done via adapter plates and, if applicable, thread reducing fittings.
The parts are part of the motor delivery and may be ordered sepa-
rately, if required.

Product numbers see chapter 7.4 "Adapter Plates and Thread Re-
ducing Fittings for Terminal Boxes "D, E, G, H"" on page 226.

Connection diagram and notes see chapter 8.4 "Power Connection Terminal
Box (Type Code Option "F, K, S, T")" on page 230.
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Terminal Box (Option "D, E, G, H")
at Motor Frame Size 100..160

Lid

Seal

Terminal block U-V-W

PE connection

Cable entry

Terminal strip (brake, temperature sensor)

Purge gas connection (only for motors in ATEX design)

Terminal box (Option "D, E, G, H") at motor frame size 100..0.160

J0000e00
%
>
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Terminal Box (Option "D, E, G, H")
at Motor Frame Size 180...225 by

Lid

Seal

Terminal box pivotable (options "'D, E, G, H").

Terminal block U-V-W

PE connection

O-ring

Adapter plate fastening screws

Protection cover of screwed cable connection

Adapter plate

Terminal strip (brake, temperature sensor)

Purge gas connection (only for motors in ATEX design)
Terminal screws for setting the cable outlet direction (4x)
Fig.8-17: Terminal box (Option "D, E, G, H") at motor frame size 180...225
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Power Cable Conn'?ction_ at "'I;ermi- The required outlet direction of the power cable is selected in the type code of
nal Box Rotatable” (Options "D, E,  the motor. In accordance with the specification of the outlet direction by the
G, H") user, the terminal box is factory-mounted at the motor.

= By selecting the connection option "terminal box rotatable", the user
can adapt the cable outlet direction to a new or modified connection
situation directly at the installation site simply by "turning" the ter-
minal box.

The connection of the power cable to terminal boxes of the type code option
"D, E, G, H" requires the following steps:

1. Open the lid of the terminal box @.
Open and remove the fastening screws (4 screws).

)

gy

MAx_Kk_Kabelanschluss_DEHG_nn.fh11

Terminal box lid

Seal terminal box lid

Fastening screws for terminal box (4 screws)
Terminal box of the option "D, E, G, H"
Adapter plate for screwed cable connection
Fastening screws for adapter plate (4 screws)
Protection cover of screwed cable connection
O-ring

Purging Connections

Fig.8-18: Terminal box pivotable (options "D, E, G, H").

2. Check the direction of the outgoing cable and turn the terminal box if nec-
essary.

@EQPOO®OEO
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° Detach the terminal box.

Open the fastening ® and turn the terminal box ® to the required
outlet direction in 90° increments.

®  Fasten the terminal box.
Screw in and tighten the fastening screws ®.
Tightening torque of the screws: 6.5 Nm (+10%)

A

CAUTION

Improperly inserted or missing seals may cause loss of motor pro-
tection class and danger of explosion of ATEX motors!
A seal is located between terminal box and motor housing. Check the

terminal box after turning or re-fastening for proper condition and correct
position of the seal.

. Unscrew the protection cover of the screwed cable connection @.
. Detach the adapter plate ® at the terminal box @.
. Tightly screw the adapter plate to the metric cable connection at the power

cable.

@ Positioning the O-Ring
Fig.8-19: O-ring at the screwed cable connection

A

CAUTION

Improperly inserted or missing seals may cause loss of motor pro-
tection class and danger of explosion of ATEX motors!

Conduct a visual inspection to check the O-ring for proper state and po-
sition at the screwed connection of the power cable before attaching the
adapter plate to the power cable.

If the O-ring is missing, do not use the power cable. In this case, contact
your Rexroth sales or service partner.

. Run the power cable through the opening into the terminal box up to the

adapter plate. Refasten the adapter plate to the terminal box.
Tightening torque of the screws: 9 Nm (£10%)

A

CAUTION

Improperly inserted or missing seals may cause loss of motor pro-
tection class and danger of explosion of ATEX motors!

Check the O-ring inserted into the adapter plate for proper state and po-
sition before attaching the adapter plate to the terminal box.

. Connect the wires in accordance with the connection diagram for standard

or double cabling.
Observe the following tightening torques:
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Terminal box pivotable
Option "D, E, G, H"

uU-v-w

PE

M6

M12

M8

M12

MAx100
MAXx130
MAx160

2.5

3.5

MAx180
MAx225

-/-

14.0

-/-

20.0

Fig.8-20: Screw tightening forques in Nm in the MAx terminal box "D, E, G,
HII

8. Close and fasten the lid of the terminal box.

Moisten the thread of the fastening screws for the lid @ with liquid screw

fastener Loctite 243 and fasten the lid with all the fastening screws.

Tightening torque of the screws: 6.5 Nm (x10%)

tection class and danger of explosion of ATEX motors!

f Improperly inserted or missing seals may cause loss of motor pro-

Check the attached seal at the terminal box lid for proper state and position
CAUTION before attaching the terminal box lid to the terminal box.

8.6 Double Cabling

A motor connection with two power cables is required if a corresponding single
cable cannot be used due to the large bending radius or due to its dimensions.

ISy The following connection diagram shows a possible connection.
When planning the double cabling, please note the applicable in-
stallation regulations at the installation site of the machine.

Connection diagram double cabling




244/357 Bosch Rexroth AG | Electric Drives
and Controls

Connection Techniques

Rexroth IndraDyn A | Project Planning Manual

TM+ / MotTemp+

3_ 1TP1 (blawblue +)
4. 1TP2 (blaublue -) ”ﬂm

TM- / MotTemp- ]
g
x

ik
l—\.__)——- -4
d

Netz
mains j.
- E1E R e e e e _].
T | = |
L3 ' '2, I
T I 1
LA — GNYE A '_'HQPE | i
— LN /1 I 17 Cut | !
— HRE 72 B ] 9__’3’\”_ |
— 1T 3 11 T | !
= ALl 5 ! ] |
T SIvmi ) :
tnl I ] ___H | i
et A ~ GNYE i HEI |
il I | — [ [ 1 [ | |:u2 = | '
o T DX 7w |
6 mt—= H 2 : s &
Br+ / +24VBr ! :‘"I || re’_ 7 {! ! i‘l (24V) ﬁ;‘/ ! i
Br-/ OVBr — | !! 8 El i izn (V) | |
| I ||
|| ||
| | i

5
| 8o_2TP1 (blaublue -) ”E\

N — — i — i — - — i —

2 @ 00600
®
X

Motor housing

Terminal box

Holding Brake (Option)

Equipotential bonding connection at the motor (for MAF225C-0150 re-
spectively ATEX motors only)

Equipotential bonding connection at the machine (required with
MAF225C-0150 and ATEX motors)

Rexroth drive controller
Connection diagram double cabling

Double cabling may only be effected with the power connec-
tion by means of terminal box.

Wires not shown in the switching diagram are not required and
must not be connected.

The fuses F1 (NH...) which protect the wires from overload in
case of cable break are dimensioned in accordance with the
current carrying capacity of the respective line cross-section.

The fuses should be installed in the switch cabinet so that they
are as close as possible to the power output of the drive de-
vice.

The shields of the power cables should be connected to the
switch cabinet with the largest possible surface areal

Cable pairs must be properly connected to series terminal
strips or to the terminal studs of the drive controllers; they must
also fulfill safety requirements.
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8.7 Connection Designations at the Drive Control Device

The following overview shows the connection and clamp designations for power
connection, brake connection and the motor temperature monitoring at the re-
spective Rexroth drive controller.

Clamp designation
REXROTH drive Power Temperature sen- Holding brake
controller sor
(terminal box X5) (terminal box X6)
MotTemp+ +24\V/Br
IndraDrive A1, A2, A3
MotTemp- OVBr
TM+ Br+
DIAX04 A1, A2, A3
TM™- Br-
TM+ Br+
ECODRIVE A1, A2, A3
TM™- Br-
Fig.8-22: Clamp designations on drive control device
8.8 Encoder Connection

Depending on the encoder type, the connection of the encoder to IndraDyn A
motors has a 10-pole, 12-pole or 17-pole connector at the motor housing.

Connector (X3) for encoder connection
Frame
Motor S M2/ S2 MO/ SO Co
M6 / S6
100 RGS1003 INS0524 INS0629
130
MAD 160 INS0719
RGS1004 *) INS0638
180
225 not available
100
130
INS0629
MAF 160 RGS1003 INS0524
180
225 not available
*) Connector RGS1004 cannot be ordered as an individual component. It is an integral
part
of the encoder connection cable to connect encoder option M2/S2.

Fig.8-23: Designations of encoder connectors

In connection with the specified connectors, the following coupling can be used
at the connection cable:
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Connector (X3) Coupling

INS0524 INS0510, INS0511, INS0713

INS0629 INS0379

INS0638 INS0510, INS0511, INS0713

INS0719 INS0379

RGS1003 RGS1001

RGS1004 *) RGS1001

*) Connector RGS1004 cannot be ordered as an individual component. It is an integral
g?[:]e encoder connection cable to connect encoder option M2/S2.

Fig.8-24. Coupling for encoder connectors

See the following chart for the connector assignment:

Terminal Assignment Encoder Op- o
tions M2/S2 and M6/S6 8
n
INK0448 2 2
= 7/ S S
. !
GN e 0.25mn¥ ~ ! 303 |5Nm A+ |
BN'- 0.25mm? I | 4( 4 | YE A i
BU gy 0.25mmi® ! ! ?\ 7 I&- EncData+ -
W- 0.25mm? [ 8{ B ! W_ EncData- [ |
BK oy 0.25mims® Ll el iax EncCLK+ ‘%g |
5 FD oy 0.25mmmi | | 10610 |RD_ EncCLK- %t‘:‘ :
=D . :
g3 | 58|l
g,“%: J BN oy 0.5mm2 | | 1ol BN gy VCC Encoder(g 8 | ¢
:“-J;fg’ WH 0,5mm? | e o |I.-‘I."H GND_Encader g_:‘: |
| L [ '
=5 I R =5/l
PK gy 0.25mm? | | Bl 1 PH oy B4 s=|
GY, . 025mm® | L 8ls IGY_. i E% |
1B 3|
. & !
_rh 7.3 | |
e B |
= I
@ Shield connection via cable clamp of strain relief

Fig.8-25: Connection encoder type M2/S2 and M6/S6
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Terminal Assignment Encoder Op- _
tion MO/ SO b
[=]
w
=
P [a]
om X
BE
INK0448 23
37 A zZz T
/ — ‘

GY . 025mm? - ! BDBK gy A+ !
4”\'-_0.&!1@:—.!_‘( 1 i BLU/BK pr— A ]
48]‘(-_‘3@&__{_3(-3_.—"(5 . F Sample | .

RO 0.25mm? i 2.2 ! VI SCL ]

BU oy 0.25mm? 1 | 45 i G¥. . SDin = i

Vi m 0.25mm2 [ | F’K- SD out Q‘E H

. ! 84 8 U}%
&3 il AW £3|!
g g BN 0,5mm? | 12, 124 o]Vl p— +V CR=
oE WH 0.5mm? ] |WH;GN = ov G_H‘L I
R | ! ~1=1H
gg M 11 | == ]
2 e b
i BN ooy 0.25mm? . ! 545 , YEBK 0 Bt E -ﬁ H
GN 0,25mm | | 6.6 ! GN/BK B- ‘gg I
B I
- ol | | |
= | I
@ Shield connection via cable clamp of strain relief
Fig.8-26: Connection encoder type M0/ SO
Terminal Assignment Encoder Op- o
tion CO 3| o
| X
INKO720 2 e,

GN oy 025mm? L4t | GN/BK o At |

BN gy 0.25mm? g i i L 2 i YEBK gy A i

GY —— 0.25mm? | 8.3 RD R+ '

PK mm2 | | il | = R |

P 0.25mm ‘V‘li | 13 :3: BK_ ‘
e | 8|
5 WH — 1.0mme { | L7l ! WHGN g OV § |
:]‘!;E BN mm1.0mm? Tl ! 10,10 i BN/GN B 5V E i
o5 ’ || %= .
%g . 4] 4 i 8 |
n:;%J BK . 0.25mne m | | ! 1, 11 i BU/BK B+ g i
RD 025mme_ ' i | | 12} 12 | RDBK B ©
— R — (0] | X3
| I |
| 14414 | .
i ! | 15 | 15 ! WH OV Sense |
| ! ‘ 16,4 16 ! BU_ gy 5V Sense H
h Lz ] I
- ol | ]
) Shield connection via cable clamp of strain relief
Fig.8-27: Connection encoder type CO

The cable for connecting the motor encoder and the drive device must have a
compatible coupling on the motor side.

The connector on the motor side and the coupler on the cable side are con-
nected to each other and screwed on by hand. Thus, they are structured as a
mirror image, i.e. with different poles.
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Please take note of the mechanical coding.

Gy - [ﬁ

MAx_Encoder_Connect_nn.fh11

Fig.8-28: Sample encoder plugged connection
1. Insert the coupling into the connector; pay attention to the coding.
2. Manually tighten the union nut.

8.9 Temperature Sensor

IndraDyn A motors are equipped with two PTC temperature sensors
KTY84-130, which are mounted stationary into the motor winding. Additional
information on the temperature sensor, see chapter 9.9 "Motor Temperature
Monitoring" on page 267.

Iy e  Before reconnecting the sensor, take measures regarding
ESD protection.

®  Observe the correct polarity when using the sensor for exter-
nal temperature measurement.

®  Connection diagram see chapter 8.3.2 "Connection Dia-
gram" on page 229 and chapter 8.4 "Power Connection
Terminal Box (Type Code Option "F, K, S, T")" on page 230 at
the beginning of this chapter.

®  The wire colors of the replacement sensor within the power

connector must be connected in the same way, the exchanged
sensor within the connector was, to keep the polarity.

8.10 Holding Brake

The motor holding brake is triggered either directly through the controller or by
an external trigger.

ISy

®  Connection diagram see chapter 8.3.2 "Connection Dia-
gram" on page 229 and chapter 8.4 "Power Connection
Terminal Box (Type Code Option "F, K, S, T")" on page 230 at
the beginning of this chapter.

®  The control voltage is +24 Vp¢ (+/- 10 %)
®  Take note of the different functions of an electrically clamping

and an electrically releasing brake (see chapter 9.10.2 "Se-
lecting Holding Brakes" on page 269).
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8.11 Motor Cooling System
8.11.1  Fan connection

The motor fan is connected to the supply system via a cable and motor pro-
tecting switch and functions independent of the drive device.

L1L2L3PE a

NetzanschluB3 —
mains connection ( .Oj: ]
@5..10 mm —
INS0705 U
Lo = REZTT
| / L .
; , |1 L
.- |~ 0,75... 1,5 mm / (42 |
I

i .

: / | -

0,75 ... 1,5 mm? !; :_('Tm
2,

0,75...1,5mm_'r l_d 1 .

x> | I=> | |=>

._.—.—.—H““h._. 1,
A D O I
A '
Steckverbinder

Schutzschalter plug-in connector Lifter

protective switch INS0705 blower
Fig.8-29: Fan connection
= ®  To establish the connection, the fan plug must be opened and

closed.

®  The electric connection may be established by skilled person-
nel only. Please observe the safety notes.

®  The tightness of the plug housing must not be reduced.

®  The machine manufacturer selects the motor protection switch
and the electrical protection. Please observe the regulations
in the country of installation.

®  The plug for connecting the motor fan is included in the scope
of delivery and is located on the fan.

8.11.2  Coolant Connection
For liquid-cooled motors, the following connections are available:
e  Coolant connection using the connection threads at the motor
e  Coolant connection using quick couplers

ISy To supply the MAF motors with cooling liquid, you will need addi-
tional installation material as e.g. hoses and fixing clamps (not
included in the delivery).
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Coolant Connection Threads

Quick Coupler

Connection via ...
Motor MAF ... Quick coupler Note
Thread
[@ d; Hose]
100...130 G1/4" 9 mm Selection of con-
nection type by type
160...225 G1/2" 13 mm code
Fig.8-30: Overview coolant connections
ISy Inflow (IN) and outflow (OUT) can be assigned at the user's discre-
tion. The assignment does not affect the performance data of the
motor.

On delivery, the connection threads at the motor are covered with protective
stoppers. These protective stoppers must only be removed shortly before
screwing-in the coolant lines or the quick couplers to avoid the intrusion of dirt
into the cooling system.

Depending on the type of selected connection threaded joint, the maximum
admissible tightening torque of the motor-side threaded joint may not be applied
to the full extent, but has to be reduced to the admissible value of the customers'
connection threaded joint. For this, please note the information of the manu-
facturer of the connection threaded joint you selected.

The following table provides an overview of the values the motor-side connec-
tion threads may be loaded with. Exceeding the tightening torque or depth of
engagement can lead to irreversible motor damage.

Max. permissible

Frame size MAF... | Connecting thread [depth of engagement A DU

ing range [Nm]

[mm]
100...130 G1/4" 14 18...20
160....225 G1/2" 18 27...30
Fig.8-31. Coolant connection thread, admissible tightening forques and thread

depths
The motor-sided coolant connections are designed for coolant connection
threads with axial sealing.

Bosch Rexroth recommends to use connection threads, which contain an O-
Ring for axial sealing of the screw connection.

Not suited is a sealing using hemp bred, teflon tape or even with conical threads
as this kind of sealing can stress and/or even damage the connection thread
on the motor

ISy The impermeability of the coolant connection is in the responsibility
of the machine manufacturer and has to be tested and acceptet by
him after installing the motor.

Furthermore, a regular test of correct state of the coolant connection
should be stored in the maintenance plan of the machine.

The quick coupler is another option for the coolant connection. It has a leak
protection at both sides and can be released also under full pressure of the
coolant system.

If a motor having this coolant connection is ordered, all parts of the quick coupler
are included in the motor delivery. In accordance with the ambient conditions
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of the motor, the user can select one of two mounting options for the quick
coupler.

1.  Option A: Sealing nipple mounted at motor side
2. Option B: Coupling mounted at motor side

MAF_Schnellkupplung.fh11

® Connection threads at the motor
@00 Seal
® Double nipple
® Sealing nipple
® Coupling
Threaded nozzle for hose

Fig.8-32: Mounting options of the quick coupler

= First, connect the double nipple of the quick coupling with the cou-

pling or the sealing nipple of the quick coupling. After that, screw
the double nipple into the connection thread at the motor. This pro-
cedure prevents any multiple stress on the connection thread in the
motor during mounting.

When mounting the quick coupler, observe
e  the correct position of the seals and

e the tightening torques between the individual coupler components speci-
fied below.

Permissible tightening range [Nm] between

VLI SFEES Gif e CUIERS D the components of the quick coupler

1/4" 23...25
1/2" 28...30
Fig.8-33: Permissible tightening torque of the quick coupler

Once the quick coupler has been attached to the motor, the coolant hose can
be slipped over the threaded nozzle and fastened.

When selecting the coolant hose , observe the required inner diameter of the
hose d; pursuant to fig. 8-30 " Overview coolant connections" on page 250.
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MAF_LiquidConnact0l_nnfh1t

Fig.8-34. Example for connection of a coolant hose

Basic procedure for assembly:

1. Remove the protective covers of the coolant connection threads at the
motor and screw in the pre-mounted quick coupler.

2. Slip the hose on the connection element (threaded nozzle). Avoid any
bending or damaging of the screwed connection at the motor side.

3. Screw down the hose end over the connection element with the fixing
clamp.

®  For service purposes, the quick coupling may be removed from the
sealing nipple using the coupler. It is not necessary to open the hose
connection.

If you use another connection technology at the hose side, other assembly
steps may be required. Refer to the manufacture for information on assembly.

8.11.3  Operating Pressure

A maximum coolant supply pressure of 3bar applies to all MAF motors, regard-
ing the pressure effectively existing directly at the coolant connection of the
motor.

Please note that additional screwed or branch connections in the cooling circuit
can reduce the flow and supply pressure of the coolant.
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9 Application Notes

9.1 Operating Conditions
9.1.1 Setup Elevation and Ambient Temperature

The performance data specified for the motors apply under the following con-
ditions:

e  Ambient temperatures ranging from 0 °C to +40 °C
e  Setup elevation of 0 m to 1,000 m above sea level.

If you want to use the motors in areas with values beyond these ranges, the
performance data are reduced according to the following figure.

4 ® 4 ®
fT fH
Q8 | 08 |
0 [~ R e 06 [ e
0.4 5 i E 04 i i
’ 40 45 50 55 "0 1000 3000
tal°’Cl —» him] —»
0] Utilization depending on the ambient temperature
® Utilization depending on the setup elevation
fr Temperature utilization factor
ta Ambient temperature in degrees Celsius
fu Height utilization factor
h Setup height in meters
Fig.9-1: Utilization factors

If either the ambient temperature or the setup height exceeds the nominal data:

1. Multiply the motor data provided in the selection data with the calculated
utilization factor.

2. Ensure that your application does not exceed the reduced motor data.
If both the ambient temperature and the site altitude exceed the nominal data:
1. Multiply the load factors f; and f; determined.

2. Multiply the value obtained by the motor data specified in the selection
data.

3. Ensure that your application does not exceed the reduced motor data.

9.2  Humidity

Ambient climatic conditions are defined in different classes according to DIN
EN 60721-3-3 (1995), Table 1. They are based on observations made over long
periods of time throughout the world and take into account all influencing quan-
tities that could have an effect, such as the air temperature and humidity.

Based on this table, Rexroth recommends class 3K4 for continuous use of the
motors.

This class is excerpted in the following table.
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9.3
9.3.1

9.3.2

Rexroth IndraDyn A | Project Planning Manual

Environmental factor Unit Class 3K4
Low air temperature °C +5 1)
High air temperature °C +40
Low relative air humidity % 5
High relative air humidity % 95
Low absolute air humidity g/m?® 1
High absolute air humidity g/m?® 29
Speed of temperature change | °C/min 0.5

) Rexroth permits 0°C as the lowest air temperature.

Fig.9-2: Classification of climatic ambient conditions according to DIN EN
60721-3-3, Table 1

Vibration and Shock

Vibration

Shock

Sine-shaped vibrations occur in stationary use; depending on their intensity,
they have different effects on the robustness of the motors.

The robustness of the overall system is determined by the weakest component.

According to DIN EN 60721-3-3 and DIN EN 60068-2-6, the following values
are approved for Rexroth IndraDyn A motors:

L Amplitude Acceleration
Direction
0-55Hz 55 — 2000Hz
axial 0.3 mm 1 m/s?
30 m/s?
radial 0.75 mm (10 m/s? in connection with M2/M6 and S2/S6
encoders)
Fig.9-3: Maximum values for sine-shaped vibrations

The construction and effectiveness of vibration-absorbing or vibration-decou-
pling attachments depends on the application and must be tested using meas-
urements. This does not lie within the area of responsibility of the motor
manufacturer. Modifications of the motor construction result in nullification of
the warranty.

The shock stress of the motors is indicated by specifying the maximum permit-
ted acceleration in non-stationary use, such as during transport.

Damage to functions is prevented by maintaining the limit values specified.

According to DIN EN 60721-3-3 (1995), the values for IndraDyn A motors are
as follows:

Maximum admissible shock stress
(Duration 11ms)

Motor frame size axial radial

100...225 10 m/s? 150 m/s?

Fig.9-4. Shock stress
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= Please, also observe the information in chapter 10 "Handling and
Transport" on page 301.

9.4 Compatibility Test

All Rexroth controls and drives are developed and tested according to the latest
state-of-the-art of technology.

As it is impossible to follow the continuing development of all materials (e. g.
lubricants in machine tools) which may interact with our controls and drives, it
cannot be completely ruled out that any reactions with the materials used by
Bosch Rexroth might occur.

For this reason, before using the respective material a compatibility test has to
be carried out for new lubricants, cleaning agents etc. and our housings / our
housing materials.

9.5 Protection Class

The protection classes according to IEC 60529 are applicable to IndraDyn A
motors. All installation situations of the motor have to provide for the motors not
being exposed to the ambient conditions outside of the applicable protection
class.

The protection class is defined by the abbreviation IP (International Protection)
and two reference numbers specifying the degree of protection. The first code
number describes the degree of protection against contact and penetration of
foreign substances; the second code number describes the degree of protec-
tion against water penetration.

1st code num- | Degree of protection

ber

6 Protection against intrusion of dust (dust-proof);
complete contact protection

5 Protection against intrusion of dust (dust-secure);
complete contact protection

4 Protection against intrusion of solid foreign bodies, more than 1mm
in diameter

2 Protection against intrusion of solid foreign bodies, more than 12.5

mm in diameter

2nd code num- | Degree of protection
ber

Protection against a water jet from a nozzle directed against the

5 housing from all directions (jet water)

4 Protection against water splashing against the housing from all di-
rections (splash water)

0 Not protected!

Fig.9-5: IP protection classes
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Fig.9-6:
Protection class range et Note
class
IP40 with vertical installation sit-
Drift shaft without shaft seal IP 54 uation (see chapter 9.6.3 "Vertical
Installation Position" on page
259)
. Option (see chapter 9.12.3 "Out-
® i?]”tfizt shaft with shaft seal IP 65 put Shaft with Shaft Sealing Ring
gnng " on page 274
. . Option (see chapter 9.12.4 "Out-
Output Shaft with Labyrinth IP 65 put Shaft with Labyrinth Seal" on
Seal
page 276
Power Connection i
® | IP 65 Terminal box
Fan connection or plug
® Connection of motor encod- P65
er
Fan motor IP 65
® | Motor Fan IP 65
Fan grid IP 24
Fig.9-7: Definition of the protection class ranges at the motor

It must be ensured that, in each and every installation position, the motors are
not subjected to ambient conditions outside of the particularly applicable pro-
tection class according to IEC 60529.

Products and ranges with a low protection class are not suited for cleaning
procedures with high pressure, vapor or water jet.

Motor damage by intrusion of liquid!

Pending liquids (e.g. cooling lubricants, gearbox oil, etc.) at the drive shaft are
inadmissible.

WARNING When installing gearboxes please use gearboxes with closed (oil-proof) lubri-
cation system only.
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9.6 Shape and Installation Position
9.6.1 General Information

IndraDyn A motors are available in frame shapes B05 and B35. Please refer to
the table below for the conditions of installation permissible according to EN

60034-7.
Motor Permissible conditions of installation
Frame
shape Description Sketch Setup
,ﬁ . Flange mounting on the
IMBS '%- drive end of the flange
!
i Flange attached on the
IM V1 ' drive side of the flange;
BO5 drive side pointing down
Flange attached on the
IM V3 | drive side of the flange;
t drive side pointing down
I
IM B3 =} —-—t - — Foot |ns’FaII.at|on
, feet pointing down
T
B35 ﬁ
4.1 Flange mounting on the
MBS drive end of the flange
| I—
Fig.9-8: Installation positions

IndraDyn A motors in motor frame shape B35 can either be fixed by means of
foot assembly or flange assembily.
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MAx_Befestigungsbohrungen_NM.fh11

O] Flange for flange assembly
® Assembly feet (both sides)
Fig.9-9: Mounting types of the IndraDyn A motors

9.6.2 Foot Assembly

As opposed to flange assembly, the radial forces in the case of foot assembly
may act on the assembly surface ( 15°) only in the vertical direction. The transfer
of forces with other effective force directions is not permitted.

O) Assembly feet
Fig.9-10: Sample MAF foot assembly
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= When using foot assembly, please pay attention to the following:

®  Forces affecting the motor feet that are transferred from a
gearbox are not permitted.

®  Forces that are effective via a gearbox shaft must be suppor-
ted on the gearbox.

®  An improper installation situation results in forces that can
quickly lead to motor damage.

® The notes in chapter 11 "Installation " on page 305 for foot
assembly as well. Check the alternative "flange assembly".

9.6.3 Vertical Installation Position

Overhead Output Shaft

For vertical installation positions with overhead output shaft (chapter 9.6.3
"Vertical Installation Position" on page 259) , dirt and fluids can enter the motor
interior more easily, causing malfunctions or failures.

The protection class on the flange side of motors with a shaft sealing ring is IP
65. Hence, tightness is ensured only in case of splashing fluids. Fluid levels
present on the A-side require a higher protection class.

For motors of frame size 225, please also note that by reason of the high rotor
weight and the bearing pre-tension, the axial bearing stress (on the B-side)
occurring with this installation position is so high that the useful life of the bear-
ing must be expected to be significantly reduced to approx. 30% of the originally
calculated bearing life.

= For vertical installation position with overhead output shaft, a bear-
ing life reduced by approx. 30% has to be taken into account for
motors of the frame size 225.

[XXX:

1

IMV3

@ Shaft grommet IP 40 (standard)
Shaft grommet with radial shaft sealing ring IP65 (option)
Fig.9-11: Example for MAF in vertical installation position, overhead oulput shaft



260/357 Bosch Rexroth AG | Electric Drives
and Controls

Rexroth IndraDyn A | Project Planning Manual

Application Notes

Shaft end: The protection class on the flange side of motors
with a shaft sealing ring is IP 65. However, sealing is ensured
only in case of splashing fluids. Liquid levels present on the
shaft end require a higher protection class.

®  Bside: The protection class for the fan screens in axial fans is
IP 24. Chips or larger dirt particles can penetrate the fan
screen as well.

e  Protection class: The factory-attached protection class of In-
draDyn A motors must not be reduced by modifications or by
retrofitting accessories.

Output Shaft at Bottom  \When motors of frame size 225 are operated in vertical installation position with
output shaft pointing down and in connection with a coupling, pay attention to

the following facts when selecting a suitable coupling:

e the axial pre-tensioning force of the coupling in pre-tensioned state must
not exceed 400Nm.

IM V1

Fig.9-12: Example for MAF in vertical installation position, outout shaft at bottom

9.7 Housing Paint

The housing paint of the motors consists of a black (RAL9005) 2K epoxy resin
coating based on

®  epoxy polyamide resin in water.

Chemically resistant
against

Limited resistance against

No resistance against

diluted acids and alkaline
solutions

organic solvents

concentrated acids and al-
kaline solutions

water, sea-water, sewage

hydraulic oil

commercial machine oils

Fig.9-13:

Resistance of paint

The motor housing of standard motors (no ATEX motors) in principle may be
recoated with additional varnish having a layer thickness of max 40um.

Check the adhesion and resistance of the new paint coat before applying it.
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Motors in ATEX design are excluded from the aforementioned in order to not
to effect the surface properties (e.g. insulation resistance, electrostatic charge)
adversely.

= Recoating motors in ATEX design is not admissible!

Motor Cooling

Fan

Axial Fan

Fan Adapter

MAD motors may be operated with fans only. Cooling occurs using air flows
that are guided through air plates over the surface of the motor.

An axial fan is used for cooling purposes. The fan is only available with the
"blowing” option. Please note the information included in the type code.

For applications where an external fan needs to be attached to the motor, e.g.
in heavily soiled or explosive atmospheres, the motors are equipped with a fan
adapter for connecting the air hose. For this, observe the product number in the
type code, as well as the information in chapter 9.8.2 "Radial Ventilation in
Strongly Contaminated or Explosive Atmospheres" on page 262.

In order to ensure that the required amount of air (see chapter 4, "Technical
Data”) can be routed by the axial fan, a minimum distance between the fan
screen and the machine must be kept so that the air can be sucked in and flow
off. The distance is determined by the motor construction.

. L
g
7 . W/
21 8 | V.
71— SN 7
=, _ L
/] - ; _ 1 L/
//! (%7 I 5
]| = f @_//f
/) A— .!-'I /
7 b W
@/ ; | V.
/ 80 mm | V.
fe—/
@ Machine
® Air flow-off space
® Air suck-in space
Fig.9-14. MAD ventilation

e  Observe routing the air flow during machine construction. The minimum
distance ® to the other machine parts is 80 mm for all MAD motors.

®  The design for all fan variants is "blowing".

Pollution can reduce the performance of the fans and lead to thermal overload
of the motors.

When the machine is operated in a polluted environment, increase the system
availability by regularly cleaning the fan and motor radiator fins.

The machine construction must allow easy access to the motor and the fans
for maintenance work.
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9.8.2 Radial Ventilation in Strongly Contaminated or Explosive Atmospheres

When IndraDyn A motors in ATEX design are operated in a potentially explosive
or strongly contaminated atmosphere, clean air for the motor cooling has to be
supplied externally via a hose or an air duct.

Sample Application

®  For this application, select motors with fan cover and fan adapter (type
code option "SL") to connect an air hose.

o g5

/

Air exit
Motor

Working area

tg‘!@@@@@
®
R

Air duct (not included in scope of delivery)
Air entry (not included in scope of delivery)

Example for radial ventilation via fan adapter

The machine manufacturer must select a suitable radial fan for potentially ex-
plosive atmospheres under consideration of the machine specification.

Radial fans for IndraDyn A motors are generally not comprised in the Rexroth

scope of delivery.

Fan adapter at the MAD...

Connection diameter for the air hose con-
nection

(further details see motor dimension draw-

ing)
100 @ 80 mm
130 < 100 mm
160...225 3 150 mm
Fig.9-16. Connection diameter at the fan adapter
= After installation of the ventilation system, a specified air volume

flow has to be available at the motor (see the information on aver-
age air volume in the motor data sheet in chapter 4, "Technical

Data").

Accordingly, when selecting radial fans, or in case of central venti-
lation, the installed length of hose or of air channel and the type of
air supply (straight or angled) must be taken into consideration.

° The machine manufacturer carries out the calculation of the
required air supply capacity using the system specifications.

® Air channel and fan hoses do not belong to the Rexroth scope

of delivery.
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Bosch Rexroth recommends the following manufacturer of powerful radial fans
and connection material such as air hoses, hose clamps, etc.:

Source for radial fan

Elektror

airsystems GmbH

Richard-Hirschmann-Stralle 12

73728 Esslingen am Neckar, Germany
Phone +49(0)711 319 73- 0

Fax +49(0)711 319 73- 5000

e-mail: info@elektror.de

Internet: www.elektror.de

Source for air hoses and connection accessories

NORRES
Schlauchtechnik GmbH & Co. KG

Freiligrathstral’e 38

45881 Gelsenkirchen, Germany
Phone +49(0)209 800 00-0

Fax +49(0)209 800 00-71/-72

e-mail: info@norres.de

Internet: www.norres.de

Fig.9-17: Sources for radlial fans and connection accessories
Motor frame size MAD... Fan®
Air hose length 10m Air hose length 15m

100 D064M RD16
130 RD64 RD72
160 RD5 RD6
180 RD62 RD64
225 RD7 RD7

*) for 400V/50Hz

Fig.9-18:
If you need more detailed information on radial fans such as technical data,

dimension sheets or if you need other radial fans for different supply voltgaes,
please contact Elektror.

Radial fan preferred types

MAF motors must only be operated using an externally connected cooling sys-
tem.

The motor power loss Py transformed to heat is dissipated using the cooling
system. Accordingly, MAF motors may only be operated if coolant supply is
ensured. The cooling system must be rated by the machine manufacturer in
such a way that all requirements regarding flow, pressure, cleanliness, tem-
perature gradient etc. are maintained in every operating state.
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A

CAUTION

Impairment or failure of motor, machine or cooling system!

e |tis essential that you take into account the motor data and the explana-
tions and conceptions of the cooling systems in the documentation "Liquid
Cooling, Dimensioning, Selection", MNR R911265836.

o Heed the manufacturer’s instructions when constructing and operating
cooling systems.

® Do not use any lubricants or cutting materials from operating processes.

Aqueous Solution

Emulsion with Corrosion Protection

Cleaning the Coolant Circuit

All information and technical data are based on water as the coolant. If other
coolants are used , these data no longer apply and must be recalculated.

A cooling with floating water from the supply network is not admissible. Calca-
reous water can cause deposits or corrosion and damage the motor and the
cooling system. Water used as cooling water has to meet certain criteria and,
if applicable, has to be treated accordingly. You will find detailed information
with your manufacturer for coolant additives (see "Recommended Manufactur-
ers of Coolant Additives" on page 265).

For corrosion protection and for chemical stabilization, the cooling water has
to have an additive suitable for mixed-installations with the materials acc. to
chapter 9.8.5 "Materials Used" on page 266.

Use of too aggressive coolants, additives, or cooling lubricants can cause ir-
reparable motor damages.

o Use systems with a closed circulation and a fine filter < 100 ym.

e  Observe the environmental protection and waste disposal instructions at
the place of installation when selecting the coolant.

Aqueous solutions ensure reliable corrosion protection without significant
changes to the physical properties of the water. The recommended additives
contain no materials hazardous to water.

Corrosion protection oils for coolant systems contain emulsifiers which ensure
a fine distribution of the oil in the water. The oily components of the emulsion
protect the metal surfaces of the coolant duct against corrosion and cavitation.
An oil content of 0.5 — 2 volume percent has proved to be of value.

If, in addition to its function of corrosion protection, the corrosion protection oil
also assumes the function of lubricating the coolant pump, the oil content must
approx. be 5 vol.%.

®  Observe the instructions of the pump manufacturer!

Inspect and clean (purge) the cooling system in regular intervals as specified
in the maintenance plan of the machine and cooling system manufacturer re-
spectively.

Note that the utilization of unsuitable cleaning agents may irreparably damage
the motor cooling system. This type of damages does not lie within the respon-
sibility of Bosch Rexroth.

A

CAUTION

Risk of damage to the motor cooling system by unsuitable cleaning
agents! Invalidation of warranty!
= For cleaning and motor cooling, only liquids or agents must be used that do

not corrode the motor cooling system and do not react aggressively to the ma-
terials used in our motors.

= Observe the information by the manufacturers of the cleaning agent and the
cooling system.




Project Planning Manual | Rexroth IndraDyn A Electric Drives | Bosch Rexroth AG 265/357

and Controls

Application Notes

9.8.4 Coolant Additives

Recommended Manufacturers of
Coolant Additives

NALCO PCCL100

NALCO TRAC100

NALCO 7330

NALCO 73199

The proper chemical treatment of the closed water systems is precondition to
prevent corrosion, to maintain thermal transmission, and to minimize the growth
of bacteria in all parts of the system.

In this context, Bosch Rexroth recommends using coolant additives of the
company NALCO Deutschland GmbH.

Depending on the size of the cooling system, the user may use different addi-
tives in form of "ready-to-use cooling water" and "water treatment kits".

ISy The packaging size and the ingredients of the water treatment kit
are completely adapted to the corresponding system volume and
the user may fill them into the coolant reservoir without observing
further mixing ratios.

Ready-to-use cooling water (company NALCO)

System volume in liters Ordering designation Additives NALCO...
0.5-50 Nalco PCCL100.11R PCCL100
Fig.9-19: Readly-to-use cooling water (company NALCO)

... is aready-to-use, preserved cooling water for the use in closed cooling water
systems. It is supplied directly to the closed systems and contains all reagents
in the propter treatment concentration.

Nalco PCCL100 is a corrosion inhibitor protecting iron, copper, copper alloys
and aluminum against corrosion. Nalco PCCL100 is free of nitrite and minimi-
zes the micro-biological growth.

Water treatment kits (company NALCO)

System VoH 1, 4eing designation Additives NALCO...
ume in liters
50..99 | 480-BR100-100.88 TRAC100
100..199 | 480-BR100-200.88 7330
200..349 | 480-BR100-350.88
349..500 | 480-BR100-500.88 73199

Fig.9-20: Water treatment kits (company NALCO)

... iIs a liquid corrosion and film inhibitor for the use in closed cooling systems.
Optionally with TRASAR technology: it monitors, shows and dosages the prod-
uct automatically to its target concentration and continuously protects the
system. NALCO TRAC100 is a complete inhibitor protection iron metal, copper
alloys and alumnum against corrosion. NALCO TRAC100 is free of nitrite and
minimizes the requirements for micro-biological control.

... is a non-oxidizing broad band biocide and approved for application in closed
cooling circuit systems.

... is an organic corrosion inhibitor supporting a fast own protection layer and
covering protection layer for non-ferrous metals.

The above additives are part of the preventive water treatment program by
Nalco. It comprises not only the chemicals but also test methods, service and
equipment. All these are made available to the user of the products.

The water treatment program is a specification for the user and describes the
minimum requirements. Consult Nalco on any additional equipment, tests and
services to ensure optimum performance and system protection of the cooling
systems.

For additional information and order placement, please contact:
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e  NALCO Deutschland GmbH
Plankstr. 26
71691 Freiberg/Neckar, Germany
Fax +49(0)7141-703-239
slund@nalco.com
www.nalco.com

= Bosch Rexroth is not in a position to give general statements or
carry out investigations regarding applicability of process-related
coolants, additives, or operating conditions.

The performance test for the used coolants and the design of the
liquid coolant system are generally the responsibility of the machine
manufacturer. See also chapter 9.4 "Compatibility Test" on page
255.

9.8.5 Materials Used

When used with MAF motors, the coolant comes into contact with the following
materials:

Motor, housing Screwed connections Quick coupler
Brass, Brass,
CU, Cuzn39Pb2 chromium-plated chromium-plated
Fig.9-21: Materials in the cooling loop

In dimensioning and operating the cooling system, the machine manufacturer
has to exclude all chemical or electro-chemical interactions with subsequent
corrosion or decomposition of motor parts.

9.8.6 Coolant Inlet Temperature

Setting the Inlet Temperature

IndraDyn A motors are designed according to DIN EN 60034-1 for operating
with +10...+40°C coolant inlet temperature. This temperature range must be
strictly observed. At higher coolant temperatures, the reduction of the available
torque is increased. Because of high coolant temperature gradients, lower tem-
peratures may lead to destruction of the motor.

ISy Install systems in the cooling circuit for monitoring flow, pressure
and temperature.

The coolant inlet temperature has to be set considering the specified temper-
ature range and the existing ambient temperature.

The lower limit of the recommended coolant inlet temperature can be limited in
dependence on the existing ambient temperature. To avoid condensation , a
value of max. 5 °C below the existing ambient temperature is permitted as the
lowest temperature to be set.

Example 1:

Permitted coolant inlet temperature range: +10...+40°C
Ambient temperature: +20°C

Coolant inlet temperature to be set: +15...+40°C
Example 2:

Permitted coolant inlet temperature range: +10...+40°C
Ambient temperature: +30°C
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Coolant inlet temperature to be set: +25...+40°C

Iy The coolant inlet temperature must be set in a temperature range
of +10°C - +40°C and may be only max. 5°C under the existing
ambient temperature to avoid condensation.

9.9 Motor Temperature Monitoring

Temperature Measurement Sensor

In their standard configuration, stators of IndraDyn A motors are equipped with
built-in motor protection temperature sensors.

Description KTY84-130
Resistor at 25°C 577 Ohm
Resistor at 100°C 1,000 Ohm
Continuous current at 100°C 2mA
Fig.9-22: Sensor temperature measurement

The activation temperatures set on the controller side for protection of the motor
are specified at:

= 110°C pre-warning temperature

= 120°C shut-down temperature

Exception:

e frame size MAD225 = 120°C pre-warning temperature
e frame size MAD225 = 130°C shut-down temperature

ISy Ensure correct polarity when using the sensor for an external tem-
perature measurement.
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Fig.9-23: Characteristic of temperature measurement sensor KTY84-130 (PTC)

A polynomial of degree 3 is sufficient for describing the resistance characteristic
of the sensor used for temperature measurement (KTY84-130). In the following,
this is specified for determining a temperature from a given resistance and vice-
versa.
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Temperature Depending on Resist-
ance

Resistance Depending on Temper-
ature

T,=A-Rg +B-R?+C-Rypy +D

Tw Winding temperature of the motor in °C

Rty Resistance of the temperature sensor in Ohms

A = 3.039

1 0—8

B=-1.44-10*

C=0.358

D =-143.78

Fig.9-24. Polynomial used for determining the temperature with a known sensor
resistance (KTY84)

Rav =A-T +B-T,?+C-T,+D

Tw Winding temperature of the motor in °C

Rty Resistance of the temperature sensor in Ohms
A = 1.065

1 O-G

B =0.011

C=3.93

D =492.78

Fig.9-25: Polynomial used for determining the sensor resistance (KTY84) with a
known temperature

= Note the correct polarity when using the sensor for temperature
measurement.

You can find further details on connecting the temperature sensors in chapter
8 "Connection Techniques”.

9.10 Holding Brake (Option)
9.10.1  General Information

In normal operation, use the brake only when at a standstill and when perform-
ing the drive-internal brake check. The motor holding brake is required for
holding the axle when the machine is in a de-energized state.



Project Planning Manual | Rexroth IndraDyn A Electric Drives | Bosch Rexroth AG 269/357

and Controls

Application Notes

DANGER

Dangerous movements! Persons endangered by falling or descending axles!
= Observe supplementary standards and directives. For European countries:
- DIN EN 954 / 03.97 on security-related parts of controllers.
- Instruction sheet for vertical axes

Editor:

Suddeutsche Metall-Berufsgenossenschaft

Fachausschuss Eisen und Metall Il

Wilhelm-Theodor-Rémheld-Str. 15

D-55130 Mainz, Germany

USA: See National Electric Code (NEC), National Electrical Manufacturers As-
sociation (NEMA) as well as regional building regulations.

The following is generally valid: Comply with all applicable national regulations!

= The serially delivered motor holding brake does not suffice to ensure pro-
tection of persons!

= Ensure protection of persons by superordinate fail-safe measures.

] Cordon off the hazardous area by means of a safety fence or a safety
screen.
o Additionally secure vertical axes to prevent them from sinking or de-

scending after having shutdown the motor, for instance as follows:
— lock the vertical axes mechanically,

—  provide an external braking / collecting / clamping device, or
—  ensure sufficient weight compensation of the axes.

— miscellaneous suitable measures..

Brake Control

Functional Test

The brake’s control mechanism must ensure this function in normal operation.
Under the worst stress condition of power supply a voltage of 24 VDC +/- 10%
has to be provided to the motor. To identify a failure on time during operation,
the power supply for the brakes must be monitored by an undervoltage detec-
tion system.

Before startup and during operation specifications the brake function must be
tested with the "brake command” function. By applying a small amount of motor
torque, the brake is checked for slippage. Additional information and specifi-
cations on this function may be found in the firmware functional descriptions of
the Rexroth controllers.

9.10.2 Selecting Holding Brakes

General Information

Brakes are either electrically clamping or electrically releasing. Due to func-
tional differences, different brakes should be used for main spindle and servo-
axles. Observe the safety requirements during the system design.
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Main Spindle Applications
Electrically Clamping Holding

Servo Applications

Brake

Electrically Releasing Holding

Brake

8] to to tq
= —
[r—] H H H ; [E—|
24 i : : 24
Un [V] Un [V]
0 ; 0
Fw ' t—»
Brake.fh11
O] Electrically clamping brake
® Electrically releasing brake
t4 Connection time holding brake clamping delay
ty Separation time holding brake release delay
Fig.9-26: Wiring diagram of the holding brake

The electrically clamping holding brake can be used to lock a main spindle
during standstill and when the control “controller enable” signal is off, e.g. when
a tool change is performed without a closed position loop.

e Clamp the motor at standstill only, after the controller has signaled the
motor is at standstill.

The electrically releasing holding brake should not be used for main spindles.
Such use can lead to pre-mature deterioration or even destruction of the brake
when the holding brake is unintentionally clamped at high motor speed (e.g.
under power loss or wire breakage situations).

The electrically releasing holding brake is used to hold the axes at a standstill
and when the "controller enable” signal is off. When the supply voltage fails and
the controller is enabled, the electrically releasing holding brake will close au-
tomatically.

® Do not use the holding brake as an operational brake for moving axes.

If the holding brake is engaged repeatedly on a drive in motion or the rated
brake energy is exceeded, premature brake wear can occur.

The electrically clamping holding brake is inappropriate for servo applications
because clamping in a de-energized clamping state is not possible.

9.10.3 Layout of Holding Brakes

General Information

Normal Operation

The physical conditions of holding brakes require consideration of two states.
In addition to normal operation, failures must also be considered. The effective
braking torques are physically different.

In normal operation, using the holding brake for clamping of an axis standstill,
the brake's static torque (M4) rating in the data sheets applies directly as static
friction (M4) — stiction (friction coefficient py).
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Fault Condition (EMERGENCY STOP)

Dynamic Sizing

In fault conditions (i.e., EMERGENCY STOP), where the holding brake is used
to stop a moving axis, the "dynamic braking torque”, or sliding friction (friction
factor ug) applies.

The dynamic braking torque is reduced in comparison to the indicated static
holding torque M4. Therefore, note the following description of dynamic sizing.

The load torque must be lower than the minimum dynamic torque which the
brake can provide. Otherwise the deceleration effect of the brake is not suffi-
cient to stop the axis.

If a mass is to be decelerated in a defined time or in a defined way, the additional
moment of inertia of the whole system must be taken into account.

Further Important Aspects for Sizing:

Recommendation for Brake Sizing

9.1
9.11.1

The holding brake is not a safety brake (cf. DIN EN 954 / 03.97, vertical axis
data sheet SMBG). Due to uncontrollable influencing factors such as a rust film
on the brake surface, the brake holding torque can be reduced. Additionally,
excessive voltages and temperatures can weaken the permanent magnets and
the brake.

Bringing these factors together, the following recommendations can be given
for sizing the holding brakes to the axles.

The necessary holding torque required for the application must not exceed a
maximum of 60% of the static holding torque (M4) of the used holding brake.

= Do not use the holding brake to stop a moving axle! This is permitted
for EMERGENCY STOP situations only. In this situation, the speci-
fied rated torque of the holding brake (M4) is reduced to the value
of the available dynamic braking torque. Complete deterioration of
brake holding capability can be expected after approximately
20,000 revolutions of the brake when clamped.

Observe the instructions on commissioning holding brakes as described in
chapter 12 "Startup, Operation, and Maintenance”.

Motor Encoder

Options

"82": Singleturn absolute encoder with EnDat2.1 interface. 1V sine/cosine
signals with 2048 lines per rotation and absolute period assignment within one
shaft rotation. The encoder has a data memory which already contains all rel-
evant motor parameters required for commissioning the motor.

"M2”: Multiturn absolute encoder with EnDat2.1 interface. 1V sine/cosine sig-

nals with 2048 lines per rotation and absolute period assignment within 4096
rotations. The axle position is recorded if the power fails. The encoder has a
data memory which already contains all relevant motor parameters required for
commissioning the motor.

"S6": Encoder option for explosive areas in pressure-resistant casing with con-
nection cable length 15 m. Technical characteristics same as option "S2".

"M6": Encoder option for explosive areas in pressure-resistant casing with con-
nection cable length 15 m. Technical characteristics same as option "M2".
"S0": Singleturn absolute encoder with I1°C interface. 1V sine/cosine signals

with 512 lines per rotation and absolute period assignment within one shaft
rotation.
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9.11.2

9.11.3

Compatibility

Accuracy

Absolute

"MO0": Multiturn absolute encoder with I2C interface. 1V4 sine/cosine signals
with 512 lines per rotation and absolute period assignment within one shaft
rotation. The axle position is recorded if the power fails.

"C0": Incremental encoder sine-/cosine signals 1Vss with 2048 lines per rota-
tion.

"NO": The motor is supplied without a factory-attached encoder unit. The rear
of the motor is blocked by a cover.

I You will find information on the required supply voltage of the motor
encoders in fig. 6-2 " IndraDyn A motor encoder" on page 201.

Due to different encoder technologies, the motor encoders can be connected
to certain drive controllers and interfaces only. The encoder data must be par-
ameterized in the controller. The compatibility can be seen in the following table:

ECO | DI- IndraDrive

03 | AX04

DKC | HDD, AD- BASIC | BASIC| BASIC |BASIC| BASIC
Encoder | 40... | HDS | VANCED | OPEN- | SER- | PROFI- | ANA- | UNIVER-
option | 200 LOOP COS BUS LOG SAL
C0, Mo, + + + - - - - +

S0

M2, S2 - - + + + + + +
M6, S6

+ compatible - incompatible

Fig.9-27: Encoder compatibility

There are two types of precision for rotary encoders: "absolute precision" and
"relative precision".

The absolute precision of rotary encoders is determined primarily by the quality
and precision of the encoder construction as well as by the mechanical attach-
ment to the motor.

The following values apply to IndraDyn A motors:

Encoder Absolute
option Technical data accuracy

Singleturn absolute encoder with EnDat2.1 in-
S2, S6 terface. Sinus/cosine signal 1Vss with 2,048 + 0.0056° (+ 20")
lines

Multiturn absolute encoder with EnDat2.1 in-
M2, M6 terface. Sinus/cosine signal 1Vss with 2,048 + 0.0056° (+ 20")
lines

Singleturn absolute encoder with I2C interface.

S0 +0.0167° (£ 60")

Sinus/cosine signal 1Vss with 512 lines
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Encoder Absolute
option Technical data accuracy

Multiturn absolute encoder with I?C interface. R "
MO Sinus/cosine signal 1Vss with 512 lines *0.0167° (+ 60)

Incremental encoder, sinus/cosine signal 1Vss

Co with 2048 lines

+0.0056° (+ 20" )

Fig.9-28: Absolute encoder accuracy

The relative precision of encoder systems is also referred to as "repetitive ac-
curacy". It is determined primarily by the interpolation variances during further
processing of the measured signals in the installed and in the external interpo-
lation and digitization electronics.

For 2AD motors, the following guidelines apply for operation with Rexroth drive
controllers (as of the publishing date of this documentation):

Relative

Encoder option Technical data accuracy
Singleturn absolute encoder with EnDat2.1 in-

S2, S6 terface. Sinus/cosine signal 1Vss with 2048 +0.001

lines

Multiturn absolute encoder with EnDat2.1 inter- ,
M2, M6 face. Sinus/cosine signal 1Vss with 2048 lines +0.005

Singleturn absolute encoder with I?C interface.

S0 Sinus/cosine signal 1Vss with 512 lines

+0.001'

Multiturn absolute encoder with 12C interface,

MO sinus/cosine signals 1Vss with 512 lines

+ 0.005'

Incremental encoder
Cco ] ) ) ) ) +0.01'
Sinus/cosine signal 1Vss with 2048 lines

Fig.9-29: Relative encoder precision

Continuous further development of the hardware and firmware for drive con-
trollers may result in variances from the above values. Therefore, always
observe the information in the current drive controller documentation.

The precision of encoder systems is only a secondary factor for the precision
of processing and positioning processes in a system. Determining factors for
the precision that can be attained include the functions of the system and the
quality of the mechanical construction, among other things.

9.11.4 Encoder Connection

9.12 Output shaft
9.12.1 Smooth Shaft

The position of the encoder connection cannot be altered. For more details,
refer to the motor dimension sheet and to chapter 8 "Connection Techniques”.

Detailed information on the encoder connection on the controller side and on
setting its parameters can be found in the documentation of the drive control-
lers.

The recommended standard model for all IndraDyn A motors provides a non-
positive, zero backlash shaft-hub connection with a high degree of quiet run-
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ning. Use clamping sets, clamping sleeves or clamping elements to couple the
machine elements to be driven.

9.12.2  Output Shaft with Key

Balance with Half Key

Balancing with a Complete Key

The optional key according to DIN 6885, sheet 1, edition 08-1968, permits
keyed transmission of torques with constant direction, with low requirements
for the shaft-hub connection.

MAx_Detail3.th11
©) Key
® Keyway
® Motor shaft
@ Centering hole
Fig.9-30: Output shaft with key

The machine elements to be driven must additionally be secured in the axial
direction via the centering hole on the end face.

= Avoid strong reversing operation. Deformations in the area of the
keyway can lead to breakage of the shaft.

The motor is balanced by a half key. The mass relationships are similar to those
for a plain shaft. Inserting a complete key results in an unbalance that must be
compensated on the machine element that is to be driven.

The hub of a machine element that is to be driven (pinion, pulley, etc.) should
correspond to the key length.

I If the hub is shorter, use a graduated key.

The motor is balanced using the included key. Hence, the machine element to
be driven must be balanced without a key. The groove length in the hub is
independent of the length of the key.

Modifications to keys may be made only by the user himself and on his own
responsibility. Bosch Rexroth does not provide any warranty for modified keys
or motor drive shafts.

9.12.3  Output Shaft with Shaft Sealing Ring

With the optional radial shaft sealing ring according to DIN 3760 — Design A,
gearboxes with oil bath or circulating oil lubrication can be attached to IndraDyn
A motors. IndraDyn A motors can also be operated in a dusty or humid envi-
ronment.
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Iy For open oil-lubricated gearboxes, strong atomized spray or speeds
of over 4000min-' we recommend ordering the motor with labyrinth
seal (see chapter 9.12.4 "Output Shaft with Labyrinth Seal" on page
276).

MAx_Details1.th11

Fig.9-31. Shatft sealing ring

Radial shaft sealing rings are rubbing seals. Hence, they are subject to wear
and generate frictional heat.

Wear of the rubbing seal can be reduced only if lubrication is adequate and the
sealing point is clean. Here, the lubricant also acts as a coolant, supporting the
discharge of frictional heat from the sealing point. The useful life of the sealing
lip at the radial shaft sealing ring depends in cleanliness, lubrication and motor
speed.

= Prevent the sealing point from becoming dry and dirty. Always en-
sure sufficient cleanliness and lubrication.

The materials used for the radial shaft sealing rings are highly resistant to oils
and chemicals. The performance test for the particular operating conditions lies,
however, within the machine manufacturer’s responsibility.

As of the publication date of this document, the following material assignment
is applicable:

MAD/MAF motor ... Sealing material Abbreviation
100...160 Polytetrafluorethylene PTFE
180 Viton FKM
225 Polytetrafluorethylene PTFE
Fig.9-32: IndraDyn A shaft sealing ring

The complex interactions between the sealing ring, the shaft and the fluid to be
sealed, as well as the particular operating conditions (frictional heat, soiling,
etc.), do not allow accurate calculation of the lifetime of the shaft sealing ring.

However, with a circumferential speed of 5 m/s and under favorable conditions
(e.g. sufficient cleanliness and lubrication), a useful life of 5,000...10,000 h can
be realized.

The protection class on the flange side of motors with a shaft sealing ring is IP
65. Thus, tightness is ensured in case of splashing fluids only. Fluid levels
present on the A-side require a higher protection class. In the case of the vertical
installation position of the motor, also observe the notes in the section "Vertical
Installation" of this chapter.
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9.124  Output Shaft with Labyrinth Seal

Notes on Modifying the Position of
the Drain Hole in the Labyrinth Seal

To protect the motor output shaft against spraying fluids, IndraDyn A motors of
frame size 225 can be directly ordered with labyrinth seal. Please note the cor-
rect product number of the motors according to chapter 6, "Type Codes".

The labyrinth seal is provided to prevent the penetration of oil and splashing
water (lubricating coolants etc). into the motor.

However, correct functioning of the labyrinth seal is only ensured when

e the motor installation position is horizontal,

e the position of the drain hole is always below the output shaft,

e the fluid level present at the motor is at least 5 mm below the drain hole,
e the motor speed is at least 200min-".

In the delivery state of the motor the labyrinth seal is installed in a way that,
when looking on the A-side of the motors, the terminal box and the power con-
nector respectively are on top and the drain hole of the labyrinth seal is at the
bottom (below the output shaft) (see fig. 9-34 "Labyrinth seal on the MAD130
(example)" on page 277).

= In certain installation situations, it may be necessary to install the
motor with the power connection positioned at the side or pointing
down.

In these cases, turn the flange of the labyrinth seal before installing
the motor until the drain hole is once more below the output shaft.

@ Drain hole
Fig.9-33: Example for a permissible position of the drain hole of the labyrinth seal

If the motor is not installed as in delivery state (power connection on top), the
position of the drain hole of the labyrinth seal has to be adapted.

For this, the flange of the labyrinth seal may be rotated in 30° increments. Thus,
it is possible to adapt the drain hole in the flange quickly to the properties of the
machine, i.e. adjust the drain hole upwards or downwards.
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MAx_Labdichtung130.fh11

) Fastening screws (4 screws for MAx225)

® Drain hole (always adjust pointing downwards depending on the motor
mounting position)

Fig.9-34. Labyrinth seal on the MAD 130 (example)

In order to bring the position of the drain hole to the required position, the fol-
lowing steps have to be conducted before mounting the motor.

1. Unscrew the fastening screws @ (M6 DIN912).

= If necessary, heat the screws to approx. 70°C to loosen them as they
are glued in with Loctite 243.

2. Please observe the required mounting position of the motor and rotate the
flange into the position, in which the drain hole @ is below the output shaft
(see fig. 9-33 " Example for a permissible position of the drain hole of the
labyrinth seal" on page 276).

3. Moisten the fastening screws with Loctite 243 and screw them into the
holes in the flange into the corresponding threaded holes (observe 30°
increments!).

= Tightening torque of the fastening screws: 9 Nm

9.13 Bearings and Shaft Stress
9.13.1  Bearing Variants
Depending on the frame size of the IndraDyn A motors, the following bearing
variants are available:
e  Standard bearing "N" = deep-groove ball bearing
®  Fixed bearing A-side "A" = deep-groove ball bearing
e  High speed bearing "H" = deep-groove ball bearing, light construction
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Standard Bearing

Fixed Bearing A-Side

High Speed Bearing

Bearing for Coupler Connection

Reinforced Bearing

®  Bearing for increased radial forces "R" = deep-groove ball bearing + spe-
cial bearing seat

e reinforces bearing "V" = deep-groove ball bearing + cylinder roller bearing

Universal bearing type (type code option "N") suitable for absorbing low to me-
dium radial and axial forces.

Advantages:

o High availability and lifetime.

e  Suitable for high speeds.

®  Low-noise running.

Limitation:

e  Suitable for low to medium radial and axial load only.

Universal bearing type (type code option "A") suitable for absorbing higher ro-
tating forces.

Advantages:
®  Higher availability and lifetime during effects of rotating radial forces.

e  Allows for absorbing higher rotating radial forces as they may be caused
in motor operation in connection with a coupling.

e  Higher speeds than R bearing.

® | ow-noise running.

®  No influence on machine accuracy by thermally related shaft expansion.
Limitation:

®  Motors with A bearings are not available with brakes.

The high speed bearing (type code option "H") permits very high speeds due
to a deep-groove ball bearing with an accordingly low-weight construction.

Advantage:

e  Very high speeds are possible.

Limitation:

e  Can only be used with low radial stress.

o Use in motor frame sizes 100...130 only
—  with horizontal motor installation position, and
—  without shaft sealing ring at the output shaft

This bearing for coupler connection (type code option "R") allows for absorbing
higher rotating radial forces, which can occur when the motor is operated in
connection with a coupler.

Advantages:
®  Couplers with a somewhat higher radial stiffness can be used.

e  High resistance to rotating radial forces which may occur when the motor
is operated with a coupler.

Limitation:
®  The available maximum motor speed is reduced.

Iy This bearing variant is replaced by the bearing variant "fixed bearing
A-side" and is not applicable!

The reinforced bearing (type code option "V") is equipped with an additional
cylindrical roller bearing on the output side.
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O] Cylindrical roller bearing
® Deep-groove ball bearing
Fig.9-35: Reinforced bearing
Advantage:

e  Can absorb higher radial forces .
Limitation:

e The grease lifetime of the reinforced bearing is reduced to half of the
standard value.

® In certain motors, a reduction of the maximum permitted speed results.

° Motors with a reinforced bearing may be operated with a permanent radial
load only. The bearings could be damaged by resulting sliding friction.

Motors with a reinforced bearing must be operated at a minimum with the fol-
lowing radial loads:

Frame size 130 160 180 225

Minimum radial load [kN] 1 1.5 2

Fig.9-36: Minimum radlial load with reinforced bearing
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9.13.2 Tips for Selection

Rexroth IndraDyn A | Project Planning Manual

standard

Determine bearing load
Observe

- radial force Fy, distance X
- axial force Fg

- mean speed nm

- period of use of motor

Select
bearing type
Observe diagram
"shaft load" in "Technical
Specifications".

heavy-duty

Select
bearing type
Observe diagram
"grease life" in "Technical
Specifications”.

t§ > 30000 h

tf < 30000 h

Grease life longer
than the period of use
of the motor?

YES

Include selected bearing
variant according to type

Get advice from Bosch
Rexroth. Please contact 1
our sales department and code in the order name.
forward application details. Set additional options

Fig.9-37:

Bearing selection process
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9.13.3 Radial Load, Axial Load

Maximum Permitted Radial Force

Permittable Radial Force

Permittable Axial Force

During operation, both radial and axial forces act upon the motor drive shaft
and thus upon the bearings. Machine design and motor type must be carefully
adapted to make sure that the specified stress limits are not exceeded.

. Fradial_max
\\ \ Welle glatt
Shaft plain
—m@— Welle mit Passfeder
Shaft with keyway
. in-1
Nittel M~
Z ~ Naverage MiN
= T hi\\ l
5
s _—
e
e
x/mm
AHbsp_WB_nn.fh11
Fig.9-38: Example of a shaft stress diagram

The maximum permissible radial force F .40 max depends on the following fac-
tors:

e  Shaft break stress

®  Force's point of application x

e  Shaft designs (plain; with keyway)

The permitted radial force F,,4, depends on the following factors:
e  Arithmetic mean speed (Npiter)

®  Force's point of application x

®  Bearing Lifetime

For IndraDyn A motors, only low axial shaft stresses are permitted.

MAD/MAF 100 130...180 225
admissible axial
load 30 50 100
Faxial [N]

Fig.9-39: Axial load

The permitted axial load applies for all installation positions. Therefore, the mo-
tors are not suitable for machine elements that generate axial load of the motors
(e.g. helical driving pinions).

When installing the motor vertically additionally observe the notes in chapter
9.6.3 "Vertical Installation Position" on page 259.

Iy Avoid impermissible axial stresses or jolting of the motor drive shaft.
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Average Speed  The initialization and deceleration times can be ignored in the calculation if the
time in which the drive is operated at a constant speed is significantly higher
than the acceleration and deceleration time. In the exact calculation of the mean
speed according to the following example, the run-up and braking times are
taken into account.

4
|
n
m
nz. wene s rmmeesrens sl HER e S S
H H H H H t ¥
tyq 4 g1 b2 b te e
Average_nn.fh11
Fig.9-40: Average speed (graphic representation)
n n
Lot + et + et
H1 11 B
N — 2 2
M b+t g+t
Hi 1 E1 11
Nym Average speed in section 1
n, Processing speed
th1 Run-up time
t4 Processing time
ta1 Braking time
t11 Standstill time
Nom Average speed in section 2
n, Processing speed
tho Run-up time
ty Processing time
tgo Braking time
t, Standstill time
Fig.9-41. Average speed (calculation formula)

A complete processing cycle can consist of several sections with different
speeds. In this case, the average is to be generated from all the sections.

Shaft Stress Frame Size 100
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. Type ||N|| f‘ "A" ! ||R|| 5 Type "H"
2 @ |
4 "-__"“""-—-—\_74 L 15 — S 1
~ ———L_ "y, F 500 min”! — Ny = 500 min®
= __________—__‘_'-'_'“:::——————.__ i corooniit B o e—ta | | Ny, = 1000 min”"!
i:" 2 ———_________'.__—_‘“—\—:L-—: nm = 2000 min”1 % -————____h__——____'_‘—————- Ny = 2000 min”!
* T T ————tnp=do0omin? = | T | Ty =4000 min"!
4 Ny = 8000 min™! 05 Ny = 8000 min™
0 . 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
X [mm] X [mm]
MAx100_Wellenbelastung_nn.fh11
"N" Standard bearings
"A" Fixed bearing A-side
"H" High-speed bearing
"R" Bearing for coupler connection
o Stress limit for drive shaft without key
® Stress limit for drive shaft with key
Nm Average speed
Fig.9-42: Shaft stress frame size 100 (Lh=30,000 operating hours)

Shaft Stress Frame Size 130
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Shaft Stress Frame Size 160

Type IINII ’( IIAII ’ IIRII
""'--N_\__ r2 :
4 = (2)
= 3 I | -~ & |n, =500 min”!
— -___"‘-——-________ _ 4
= ] Ny = 1000 min
r I 2
by ] ————1n,,, = 2000 min"'
T [ T, =4000min"!
= Ny = 7500 min”!
14
0 |
20 40 60 80 100 110
X [mm]
Tvpe "V" T "H“
10 yp 2 ype
S Nypy = 500 min?] 2
I s e St [y =soomi!
Z -——-___________:-:_: g 0 | ————————{n,,, = 1000 min""
= N I = 2000 min"!
C e ] Ny, = 2000 min — | m -
I — Ny = 4000 min” D s My = 4000 min_,
5 | {Nm = 7500 min 0.5 Ny = 9000 min
- 0
20 40 60 80 100 110 g =0 0 e 20v @om e
X (mm] X [mm]
MAx130_Wellenbelastung_nn.fh11
"N" Standard bearings
"A" Fixed bearing A-side
A Reinforced bearing
"R" Bearing coupler connection
"H" High-speed bearing
@ Stress limit for drive shaft without key
® Stress limit for drive shaft with key
N Average speed
Fig.9-43. Shatft stress frame size 130 (Lh=30,000 operating hours)
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" " " " " " T “V"
Type "N" /"A" /"R 14 ype
Y S— 12 | 5
— — | @
5 H__—-_""""'————.:_ n... =500 min~! 10 o —— /-
g ==y m= g —_ N "o me?
g = to00mn! 8- N 1
E e ———t | m i T —1 | | = Ny, = 1000 min”
———— _ _
3 —— 1 m 2000 min 1 6 _‘__‘___—_'_—— T = 2000 min~1
T = n 1
R = AOOOBIN L . Nyp, = 4000 min™
2 nm = 6000 min 4 _‘—‘—-——: — I'Im — 6000 ml.n_‘l
1 5 _
2 % @ e 0 W e ] 20 40 60 80 100 110
X [mm] X [mm]
T)'F)e IIHII
6 y
—
—
T T—T——— n,=500min"
--_-____'_'-"—-—_.
4+ . e — | 1 1 u i
= T T—T——— N, = 1000min
= [e——— e |
= o F——T——————1,, = 2000min""
L o— [T | |n,=4000min"
o —T—T—— n, = 6000min’'
n,, = 8000min”'
1
0
0 20 40 60 80 100 110
X [mm]
"N" Standard bearings
"A" Fixed bearing A-side
"R" Bearing for coupler connection
"W Reinforced bearing
® Stress limit for drive shaft without key
® Stress limit for drive shaft with key
Nm Average speed
Fig.9-44. Shaft stress frame size 160 (Lh=30,000 operating hours)

Shaft Stress Frame Size 180
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T e IIVII
Type IINII "( IIAII "( IIRII 16 yp
8
7 _“-"""""---—-.....___________ > ——"m =.500 min™1
6 TNy = 500 min"" 1 MEALN \ (1
E 5 ---; L = I e — nm = 1000 min~ E 10 k-::..________ ﬂm =[1000 min
— = ~
% 4 | I m— oy = 2000 min'1 re "'----...._____________________ i % \ 1
g 1 = 8 T N | ~ -
g T In;,=4000 min': — ===g"m = 2000 min
Ny = 6000 min 6 | I = 4000 min’!
2 - 2 uy 1 Ny = 5000 min'1
1 4
0 20 40 B0 80 100 120 140 0O 20 40 60 80 100 120 140
X [mm] X [mm]
MAx180_Wellenbelastung_nn.fhi1
"N" Standard bearings
"A" Fixed bearing A-side
"R" Bearing for coupler connection
"W Reinforced bearing
® Stress limit for drive shaft without ke
Yy
® Stress limit for drive shaft with ke
Yy
Nm Average speed
Fig.9-45: Shaft stress frame size 180 (Lh=30,000 operating hours)
Shaft Stress Frame Size 225
Typ’e !INII Type ‘Ivll
10 21 . " B ; -
9 19
’-_""‘—---
"
8 — — | -1 17 E— — |
4 My = 500 min T L 500 min-1
. 15 L=
— — i B )
= — z ] 2
= 6 | Ny = 1000 min”! = 13 I — \\
e 1 | s ———n_=1000min-1
5 — n_ = 2000 min! N = — |
— m . e .= 2000 min-1
4 —— — — Ny, = 3500 min”! 9 — L
I s S Ny = 5000 e — —--____-_-_-_-__—'___"' n_ = 3500 min
3 7 —— n_ = 5000 min-1
m
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
x [mm] X [mm]
MAx225_Wellenbelastung_nn.fh11
"N" Standard bearings
A Reinforced bearing
@) Stress limit for drive shaft with key
N Average speed
Fig.9-46. Shatft stress frame size 225 (Lh=30,000 operating hours)

9.14 Attachment of Drive Elements
9.14.1 General Information

Whenever attaching drive elements to the output shaft, such as
®  Gearboxes
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e Couplers

e  Belt pulley

®  Bevel wheels

please be sure to observe the following notes.

Attachment
of
drive

elements

'

Couplings -
Pulley Pinions
Gearboxes
v ¢ $
No shaft extension . Helical driving
permitted on the <+— Directly geared pinion or bevel
A-side gear pinion

Rotary

radial forces

A\ l l l
Bearing Bearing Bearing Bearing Bearing Only
restricted
A/R* A H N/A \Yj allowed!

| !

High Speed- ’ ‘ Standard-

High

application application radial forces

Anbau_Antriebselemente_en.th11

Overdetermined Bearings

) Bearing "R" will be replaced by bearing "A" and does no longer apply
Fig.9-47: Attachment of drive elements

Generally, overdetermined bearings are to be avoided by all means when con-
necting drive elements. The tolerances inevitably present in such cases will
lead to additional forces acting on the bearing of the motor shaft and, should
the occasion arise, to a distinctly reduced service life of the bearing and/or to
fatigue transverse rupture/vibration rupture of the motor shaft.

= If redundant attachment cannot be avoided, it is absolutely neces-
sary to consult with Bosch Rexroth.
9.14.2 Gearboxes
Motor damage by intrusion of liquid!
Pending liquids (e.g. cooling lubricants, gearbox oil, etc.) at the drive shaft are
inadmissible.
WARNING

When installing gearboxes please use gearboxes with closed (oil-proof) lubri-
cation system only.
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9.14.3 Couplers

Coupler Recommendations

Couplers are attached to transmit torques of two separate shaft ends. Usually,
shaft offset, angle errors or axial distances must be offset. When an excessively
stiff coupler is attached, a rotating radial force (= constantly causing change of
angle position) may occur on the shaft end. This rotating radial force can cause
an impermissibly high load on the bearing seat and thus a significant reduction
of bearing lifetime.

= For coupler attachments to IndraDyn A motors, Rexroth offers bear-
ing variant "A”.

By selection Bearing "A", higher rotating radial forces can be absorbed without
limiting the speed of the motor. Furthermore, there is no relevant thermally re-
lated change of length in the connection area of the motor output shaft.

Motor frame size Permitted rotating radial forces
MAD/MAF... Bearing A bearingN/H/V Bearing R*

100B 1,000 25N 800 N
100C 1,000 25N 800 N
100D 1,000 30N 800 N
130B 1,200 40N 1,000 N
130C 1,200 50 N 1,000 N
130D 1,200 55N 1,000 N
160B 1,500 65N 1,300 N
160C 1,500 65N 1,300 N
180C 1,800 95N 1,600 N
180D 1,800 100 N 1,600 N
225C not available 120 N not available
*) Bearing "R" will be replaced by bearing "A" and does no longer apply

Fig.9-48: Permitted rotating radial forces

ISy When bearing "R” is used, a limited maximum speed is available.

For information on the maximum speed of the respective motor,
please refer to chapter 4 "Technical Data".

Rexroth recommends using axially offsetting couplers in connection with bear-
ing "A”, for example

®  Spring flange couplers with two sets of springs (double cardanic)
e  Metal bellow couplers

These coupler variants are backlash-free and have a high torsion stiffness
along with low radial spring stiffness.

= Should you be unable to use the recommended coupler variants, it
is imperative that you contact Bosch Rexroth.

We recommend e.g. the following manufacturers of the above-named coupling:
e A Friedrich Flender GmbH

Alfred Flender Stralte 77

46395 Bocholt, Germany

Phone +49 (0)2871 920

Fax +49 (0)2871 922 596
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Internet:www.flender.com

e JAKOB GmbH&COKG
Daimler Ring 42
63839 Kleinwallstadt, Germany
Phone +49 (0)6022 2208 0
Fax +49 (0)6022 2208 22
Internet: www.jakobantriebstechnik.de

e R+W Antriebselemente GmbH
Alexander-Wiegand-Stralte 8
63911 Klingenberg, Germany
Phone +49 (0)9372 9864 0
Fax +49 (0)9372 9864 20
Internet: www.rw-kupplungen.de

Skew Bevel Driving Pinions

By attaching skew bevel driving pinions directly to the drive shaft, the motor
bearings are exposed to inadmissible operating conditions in the area of the
force dead center (dead center between accelerating and braking and vice ver-
sa). Additionally, the flange-side end of the output shaft may displace in relation
to the motor housing due to thermal effects. In doing so, the admissible axial
forces of the motor bearings may be exceeded.

Iy The direct attachment of skew bevel driving pinions to the output
shaft of the motor is not admissible.

With skew bevel driving pinions, only drive elements with their own
bearings may be used which are connected to the motor shaft via
axially compensating couplers.

Bevel Gear Pinions

Additionally, the flange-side end of the output shaft may displace in relation to
the motor housing due to thermal effects depending on the motor bearings se-
lected. In doing so, the admissible axial forces of the motor bearings may be
exceeded.

When using bevel gear pinions directly attached to the output shaft, this change
in length results in a thermally dependent axial force, if the drive pinions are
specified axially on the machine side. This causes the risk of exceeding the
maximum permissible axial force or of the play within the gears increasing to
an impermissible degree.

Iy The direct attachment of bevel gear pinions to the motor shaft thus
is admissible for motors with A bearings only.

If bevel gear pinions have to be used in connection with another
bearing variant, only drive elements with their own bearings may be
used which can be connected to the motor shaft via axially com-
pensating couplers.
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9.15 Bearing Lifetime

Mechanical Bearing Lifetime

Mechanical Bearing Lifetime with
Increased Radial Force

The bearing lifetime is an important criterion for the availability of IndraDyn mo-
tors. When the lifetime is considered, the "mechanical lifetime" of bearing
components and materials is differentiated from the "grease lifetime" of the
bearing lubricant.

If IndraDyn motors are operated within the limits specified for radial and axial
loads, the mechanical service life of the bearings is as follows:

L+on = 30,000 operating hours
(calculated according to ISO 281, ed. 1993.01)
This applies to all IndraDyn motors based on the following:

®  The permitted load of the motor from chapter chapter 9.13 "Bearings and
Shaft Stress" on page 277 is never exceeded.

®  The motor is operated under the permitted conditions for use and in the
permitted ambient temperature range of 0° C to +40° C.

® The "average speed” driven over the entire processing cycle conforms
with the characteristic curves for the grease lifetime, whereby

Py < Ny, = 30000 1

N Average speed
Nen(t) Average speed for which a grease lifetime of 30,000 h can be expected.
Fig.9-49: Average speed (grease lifetime)

Differing loads can have the following effects:

®  Premature failure of the bearings due to increased wear or mechanical
damage.

®  Reduction of the grease lifetime leads to premature failure of the bear-
ing.

®  Avoid exceeding the stress limits.

In other cases, the bearing lifetime is reduced as follows:

3
Fradial
Fradial_ist
Lion Bearing lifetime (according to ISO 281, ed. 12/1990)
F adial Determined permissible radial force in N (Newtons)
F radial ist Actually acting radial force in N (Newtons)
Fig.9-50: Calculation of the bearing service life L 10h if the permissible radial force
Fradial is exceeded
I Under no circumstances may the actually acting radial force F 4.

aist be higher than the maximum permissible radial force F,q;.

al_max-
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The grease lifetime (t;) is defined as the time from start-up until breakdown of

Reduction Factors

a bearing as a consequence of lubrication failure.
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Note that unfavorable operating and ambient conditions reduce the grease
service life. When calculating the grease service life to be expected (ty ), con-
sider certain reduction factors for unfavorable operating and ambient conditions
for each individual application. The following table indicates the reduction fac-
tors in accordance with the publication no. WL 81 115/4 DA by FAG Kugel-

fischer AG.
Description De- Influence Factor | Comment
scrip-
tion
moderate 0.9...0. | For this environment, Rexroth
Influence of dust 7 offers the option “radial shaft
and moisture at sealing ring”.
the function sur- f stron 0.7..0. ; ; ;
1 g 4 | By using this option
faces of the _
bearing 04.0. |Ffh=1
very strong 1
0.9...0. | e.g. for machine tools and
moderate 7 rinting presses
Influence of im- P gp
pact load, vibra- f stron 0.7...0. | e.g. for materials-handling
tions and oscilla- 2 9 4 technology (portals)
i
ons 0.4...0. | e.g. for punches, presses
very strong 1
moderate (up to | 0.9...0. | The bearing temperature de-
75°C) 6 pends on the motor load.
strong 0.6...0. | Using a special high tempera-
Influence of (75...85°C) 3 |ture grease results in: usage
higher bearing fa 0...70%
temperatures =1
strong 0.3...0. 3T
(85..120°C) 1 usage 71...100% = f; =
0.99...0.7
P/C=0.1.0.15 1.0...0. Loadlng.the shaft/bearlng cor-
7 respondingly in accordance
07.0 with the respective shaft load
Influence of high ¢ P/C=0.15...0.25 | ™ 4 " | diagram results in the following
4 for IndraDyn A motors: Load
load
0..70% = f, =1
0.4...0.
P/C=0.25...0.35 Load 71...100% = f; =

0.99...0.7
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Calculation

Description De- Influence Factor | Comment

scrip-

tion

) insignificant 0.7...0. | In case of proper operation,
Influence of air flows 5 there is no influential air flow in
flows through fs the motor
significant flows 1 o fs=1
With centrifugal IN case of horizontal motor in-
effect or vertical stallation
. 0.7...0.

shaft fe vertical _
depending on
the sealing
Fig.9-51: Reduction factors for grease service life

by, =t o f oy oy < fy o fy

Fig.9-52: Reduction factors for calculating the expected grease lifefime

= Ensure that the permitted loads from chapter 9.13 "Bearings and
Shaft Stress" on page 277 are not exceeded.

If the deployment duration of the motor is limited by the expected grease service
life, the deployment duration of the motor can be increased in marginal cases
by using the standard bearing in place of the reinforced bearing in exceptional
cases. In this case, the expected grease service life increases. However, the
increased load of the standard bearing reduces the available mechanical life-
time to below 30,000 operating hours.

e  This requires subsequent calculation of the bearing lifetime by Rexroth. In
this case, contact one of our branch offices and explain your application
with all relevant application data (stress cycle, axial and radial stresses,
speeds).

The calculation and dimensioning of the bearing is based on standard DIN ISO

281.

See the diagrams below for the available grease service life of the deep-groove
ball bearings and cylindrical roller bearings in IndraDyn A motors.

Depending on the motor frame size and bearing type the diagram contains dif-
ferent characteristic curves.
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t [h]

90000
80000
70000
60000
50000
40000
30000
20000
10000

0
1

BG100

000 2000 3000 4000 5000 6000 7000 8000 9000
N [min"']

{

Grease lifetime (without reduction factors)

Nm Average speed
Fig.9-53: Grease lifetime frame size 100
BG130
80000
70000
60000
\o
_ 50000
= \\\
= 40000
30000 @
20000 —— e
_‘_\_\_\_"‘—‘—-—..
10000 e e T e s
0 [y— — — -
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
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Fig.9-55: Grease lifetime frame size 160
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Fig.9-57: Grease lifetime frame size 225

9.17 Oscillating Quantity Level

IndraDyn A motors are balanced dynamically and meet the limits of the bearing
housing vibrations according to EN 60034-14:2004.

The motors are measured in specified velocity levels and in free suspension
(see EN 60034-14:2004, chapter 6.2 Free suspension)

The following details provide an overview over the position of the different os-
cillating quantity levels in connection with further oscillating quantity levels
improved and specified by Bosch Rexroth.

Rexroth IndraDyn A motors basically achieve better values in level A than re-
quired by the EN 60034-14:2004. That is why a second characteristic curve is
established that can be considered as standard for all IndraDyn A motors of
this level.

The oscillating quantity level A (according to EN 60034-14:2004) is only shown
to represent the maximum admissible values of this level according to EN
60034-14.

Additionally, level B (according to EN 60034-14:2004) and level C (factory
standard) are available for special requirements for the mechanical smooth-
ness.

= Please also refer to the data on the oscillating quantity level in the
type code of the respective motor.
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Oscillating Quantity Level  Table containing admissible oscillating velocities for frame size 100...130
MAX100...130 / Technical Data

Oscillating velocity in mm/s
Level A
(admissible val-
speed Level A Level B Level C ues according to
EN
60034-14:2004)
600...1,800 0.71 0.44 0.28 1.01
1,800...3,600 1.12 0.7 0.45 1.6
3,600...6,000 1.8 1.1 0.71 2.52
6,000...9,000 2.8 1.77 1.12 4.06
9,000...12,000 4.5 2.76 1.8 6.31
12,000...15,000 7.1 4.44 2.8 10.14
Fig.9-58: Admissible oscillating velocities for frame size 100... 130
Oscillating Force Step Diagram Frame Size 100...130
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Oscillating quantity level C (according to Bosch Rexroth factory stand-
ard)

Oscillating quantity level B (according to EN 60034-14:2004)

Oscillating quantity level A (according to Bosch Rexroth factory stand-
ard)

Oscillating quantity level A (according to EN 60034-14:2004)

Fig.9-59: Graphic representation of the oscillating quantity levels of the frame
sizes 100...130

Oscillating Quantity Level ~ Table containing admissible oscillating velocities for frame size 160..0.225
MAX160...225 / Technical Data

Oscillating velocity in mm/s
Level A

missible val-

Speed Level A Level B Level C 52: acscsolr)d(iengato
EN

60034-14:2004)
600...1800 1.2 0.7 0.45 1.39
1800...3600 1.8 1.1 0.71 2.2
3600...6000 2.8 1.74 1.12 3.47
6000...9000 4.5 2.79 1.8 5.58
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9000...12000 71 4.34 2.8 8.68
12000...15000 11.2 6.97 4.5 13.94
Fig.9-60: Admissible oscillating velocities for frame size 160..0.225
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Oscillating quantity level A (according to EN 60034-14:2004)
Overview of the oscillating quantity levels of frame sizes 160...225
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You will find further and more detailed information (for the measurement vari-
ables, machine arrangement or measurement conditions in EN 60034-14

= Please note, that the oscillating behavior of attached or driven ma-
chine elements may effect the motor as well and resulting in pre-
mature wear or failure in the most unfavorable cases.

Due to the system-specific influences on the oscillating behavior of the system
as a whole, the machine manufacturer must determine the specific circum-
stances.

In certain cases, the machine elements may need to be balanced in such a
manner that no resonance or repercussions occur.

153 Already take the vibration behavior of the motor and the machine
elements into account when designing the system.

9.18 Explosion Protection
9.18.1  Motors in Ex-pd Design (Type Code Option "M6" or "S6")

= Motors in this ATEX design (Ex-pd) are certified as explosion-proof
devices.

The motors having this protection class are components for device group Il,
category 2G, directive 94/9/EC, appendix Il, section 2.2.1 and may only be used
in an environment in which
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® an explosive atmosphere results seldom or on a short-term basis due to
gases, vapors or fog

e an explosive atmosphere may result occasionally due to gases, vapors or
fog.

The system and the components must thus be designed and manufactured by

the user in such a manner that sources of ignition are avoided assuming that

device malfunctions occur frequently and that operating states occur that are

usually unexpected.

A

CAUTION

Explosion hazard! Invalidation of warranty!

= The motor admitted for operation in ATEX atmospheres and labeled accord-
ingly is merely a part of a drive concept. Commissioning of the motors in such
areas may be carried out only with a control device that is classified and per-
mitted according to the conditions of the explosive atmospheres.

= It is imperative that you pay attention to the information and notes in respect
of project planning for the selected control device for motor purging already
during project planning and before commissioning the system.

9.18.2

9.19
9.19.1

Please observe the required selection criteria in the type code of the corre-
sponding motor, as well as the supplementary details, e.g. on selection, pro-
tection principle and labeling of the motors in chapter 13 "Motors in Ex-pd
Design for Explosive Areas" on page 319.

Motors in Ex-nA Design (Type Code Option S003)

Iy Motors of this ATEX design (Ex-nA) are certified as non-sparking
equipment.

The motors having this protection class are components for device group II,
category 3G respectively 3D, directive 94/9/EC, appendix I, section 2.3 and
may only be used in an environment in which

e an explosive atmosphere results never or only seldom or on a short-term
basis due to gases, vapors or fog.

Please observe the supplementary details, e.g. on protection principle and la-
beling of these motors in chapter 14 "Motors in Ex-nA Design for Explosive
Areas" on page 333.

Acceptances and Authorizations

CE Symbol

Declarations of conformity confirming the design and compliance with the valid
EN standards and directives are available for the IndraDyn A motors. If neces-
sary, these certificates of conformity can be requested from the responsible
sales office.

The CE symbol is applied to the motor name plate of IndraDyn A motors.
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CE_Zeichen.fh11

Fig.9-62: CE Symbol

9.19.2 UR, cUR Listing

IndraDyn A motors have been presented to and approved by the UL authorities
"Underwriters Laboratories Inc.®”.

The appropriate identification of the motors is specified on the motor name

A s

CUR_Zeichen.fh11

Fig.9-63: cUR sign
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10 Handling and Transport

10.1 Delivery Status
10.1.1 General Information

IndraDyn A motors are delivered in wooden crates or in cartons. Packing units
on pallets are secured by retaining straps.

f Injuries due to uncontrolled movement of the retaining straps when cut-

ting!

= Maintain a sufficient distance and carefully cut the retaining straps.
CAUTION

On delivery from the factory, the motor drive shaft and the connectors have
protective sleeves. Remove the protective sleeves just before assembly.

10.1.2  Factory Test

All IndraDyn A motors undergo the following inspections, among others, at the
factory:

Electrical Test e  High-voltage test according to EN 60034-1 (= VDE 0530-1).
® |Insulation resistance according to EN 60204-1/1.92, section 20.3.
e  Ground wire connection according to EN 60204-1/1.92, section 20.3.

Mechanical Test e  Concentricity and position tolerances of shaft end and fastening flange
according to DIN 42955.

e  Vibration measurement according to DIN 2373.

10.1.3  Test on the Customer Side

Since all IndraDyn A motors undergo a standardized inspection procedure,
high-voltage tests on the customer side are not required. Motors and compo-
nents could be damaged if they undergo several high-voltage tests.

f Destruction of motor components by improperly executed high-voltage

test! Invalidation of warranty!
> Avoid repeated tests.
CAUTION ~ Observe the regulations of EN 60034-1 (see VDE 0530-1).

10.2 Identification

The total scope of a delivery can be seen in the delivery note or waybill. How-
ever, the contents of a delivery may be distributed over several packages.

Each individual package can be identified using the shipment label attached to
the outside.

Each device has an individual name plate containing the device designation
and technical information.

e  After having received the goods, compare the ordered and the supplied
type. Submit claims concerning deviations immediately.

10.3 Labeling

The type designation of the complete product results from the options selected.
These designations, along with additional product data, are impressed on the
name plate.
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Using the designation and the serial number, every Bosch Rexroth product can
be uniquely identified.

3-PHASE INDUCTION MOTOR

Rexroth

SN

MAx_Typenschild.fh11

Fig.10-1: IndraDyn A type labels
IndraDynA motors are supplied with 2 name plates each.

Attach the second name plate to an easily visible portion of the machine. Thus,
you will be able to read the motor data at any time without having to get into
inaccessible places where the built-in motor may be situated.

Before sending questions to Bosch Rexroth, always specify the full type iden-
tification data and serial number of the products involved.

104  Transport and Storage
10.4.1 General Information

A

CAUTION

Damage or injuries and invalidation of the warranty due to improper
handling!

° Protect the products from moisture and corrosion .
° Avoid mechanical stressing, throwing, tipping or dropping of the prod-
ucts.

®  Only use lifting equipment suitable for the weight of the motor.
° Never lift the motor out of the fan housing.

° Use suitable protective equipment and wear protective clothing during
transport.
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= . Permitted transport temperature range: -20°C to +80°C.

®  Permitted storage temperature range: 0°C to +45°C.

®  For a storage time of one to five years, the motor must warm
up for one hour at 1000 rpm before starting normally.

®  The max. permitted storage time of the motors is 5 years.. After
the max storage duration is exceeded, the bearing grease
must be replaced.

®  Also observe the notes regarding storage and transport on the
packaging.

10.4.2 Notes for Transport

To protect the motor from dirt, dust etc., Bosch Rexroth recommends to trans-
port the motor

e to the intended installation site and
e to keep it until the actual time of installation into the machine
in the packaging in which it has been delivered from Rexroth.

To lift the motor out of the transport crate or to install it into the machine, use
the transport or lifting eye bolts at the motor.

As a minimum, the lifting eye bolts are in accordance with the requirements of
DIN 580. Before each transport, ensure that the lifting eye bolts are screwed
down fully to the stop face and that your selected lifting equipment and lifting
method will not overload the lifting eye bolts.

Iy Please note the DIN 580 standard on transport of motors by means
of the attached lifting eye bolts. Non-observance of the information
in this standard may cause overload of the lifting eye bolts and result
in injury to persons or damage to products.

10.4.3 Information on Storage

Ambient Mechanical Conditions

When delivered, IndraDyn A motors are equipped with protective sleeves and
covers. During transport and storage, the protective sleeves must remain on
the motor.

®  Remove the protective sleeves just before assembly.
e  Also use the protective sleeves if you return the goods.

During transport and while being stored, the motors must not exceed the stress
limits according to EN 60721-3-2 (1997) class 2M2
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11 Installation

11.1 Safety
f Risk of injuries due to live parts! Lifting of heavy loads!

e |nstall the motors only when they are de-energized and not connected
electrically.

WARNING e  Use suitable lifting equipment and protective equipment and wear protec-
tive clothing during transport.

e Do not lift or move the motor by the fan unit.

®  Please note the safety information from the preceding chapters, and in
particular the notes on transport of motors in chapter 10, "Handling and
Transport".

Carry out all working steps especially carefully. In this way, you minimize the
risk of accidents and damage.

= IndraDyn A motors from frame size 130 have additional threaded
holes on their long sides for inserting eyelets (for details, see the
dimension sheet). Additional eyelets can simplify handling and
transport.

11.2 Mechanical Attachment
11.2.1 General Information

Fastening Screws  To attach the motors correctly and safely to the machine, Bosch Rexroth rec-
ommends the following screws and washers for motor mounting.

e  Motor frame size 100
—  pan-head machine screw DIN EN ISO 4762 - M12x ... - 8.8
and
— washer DIN EN ISO 28738
e  Motor frame size 130...225
—  hexagonal screws DIN EN ISO 4014 - M... x ... - 8.8
or
—  cylinder screws DIN EN ISO 4762 - M... x ... - 8.8
and
—  washer DIN EN ISO 7090 - ... - 200 HV

= If the screws and washers used do not comply with this recomm-
dation, the stability class of the screws and the hardness class must
be equivalent in order to transmit the required tightening torques
(see fig. 11-2 " Attachment holes and tightening torques of the
screws" on page 306).
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Mounting mode

Foot Assembly

MAx_Befestigungsbohrungen_NM.fh11

® Holes for flange assembly
® Mounting feet for foot assembly
Fig.11-1: Motor attachment types

IndraDyn A motors are manufactured either for flange assembly (B05) or for
foot assembly (B35). Details on the attachment holes can be found in the cor-
responding dimension sheet. For fastening, the following general assignment
applies:

B05 (flange assembly) B35 (Foot assembly)
Hole Thread (8.8) Hole Thread (8.8)
@ [mm] Type Mga [Nm] | @ [mm] Type Mga [Nm]
MAD/MAF at pg0.12 at pg0.12
100 14 M12 84 11 M10 48
130 12 M10 48
160 14
18 M16 206 M12 84
180 14,5
225 21 M20 415

Mga = Torque given in Newton meters.

Mg = cooefficient of friction

Fig.11-2: Attachment holes and tightening torques of the screws

Before fastening IndraDyn A motors by means of foot assembly, please pay
attention to the distance from motor shaft center to lower foot edge specified in
the respective motor dimension sheet. Compare this value with the connection
dimension present on the machine side.

ISy

Before fastening the motor to the machine, it must be aligned so
that the center line of the motor shaft is in true alignment with the
center line of the connection shaft.

Heed the details in chapter 9.6.2 "Foot Assembly" on page 258
about this assembly mode.
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For foot assembly of the motors, we recommend to proceed as follows:

1.

With MAD130...225: Dismount the lower air plates on the side to get free
access to the mounting holes.

Align the motor so that the center line of the motor shaft is in true alignment
with the center line of the connection shaft of the machine. To align the
motor, use lengths of steel plate as a base.

Connect the motor firmly to the machine (for tightening torques refer to fig.
11-2 " Attachment holes and tightening torques of the screws" on page
306).

With MAD130...225: Re-install the fan shrouds dismounted at the begin-
ning to the motor.

Peak-to-valley height
. . Number of .
Frame size | Type of motor fastening . of the screwing surface
mounting holes .
to the machine
100 Assembly feet ()
130 Feet plates (2)
160 Assembly feet () 4 Rz32
180 via stator profile
225 Assembly feet ()
Fig. 11-3: Overview foot assembly

Assembly Preparation

Log all measures taken in the commissioning log.

Prepare motor assembly as follows:

1.

Motor Assembly

Check the components for visible damage. Defective components may
not be mounted.

Ensure that dimensions and tolerances on the system side are suitable
for motor attachment (for details, see the dimension sheet).

Ensure that mounting can be done in a dry, clean and dust-free environ-
ment.

Keep tools and auxiliary material, as well as measuring and testing equip-
ment, ready at hand.

Check whether all components, assembly surfaces and threads are clean.

Ensure that the holder for the motor flange on the machine side has no
burrs.

Remove the protective sleeve of the motor drive shaft. Retain the sleeve
for later use.

Mount the motor.

Note:

With flange assembly: Avoid clamping or jamming the centering bundle
on the motor side.

With flange assembly: Avoid damage to the insertion fitting on the system
side.
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o With foot assembly: Align the center line of the motor shaft in true align-
ment to the connection shaft. Please note the information in section ‘Foot
Assembly’ in this chapter.

e  Connect the motor firmly to the machine (observe tightening torques!).
®  Check the fit and accuracy of the connection before you proceed.

After having mounted the motor mechanically as prescribed, establish the elec-
trical connections.

11.3 Electrical Connection

11.3.1 General Information

Use ready-made connection cables by Bosch Rexroth. These cables provide
a number of advantages, such as extreme load capability and resistance as
well as a design suitable for EMC.

®  Complete the electrical connection of the IndraDyn A motors according to
the information in chapter 8 "Connection Techniques”, or for ATEX motors
according to chapter 13 "Motors for Hazardous Areas”.

ISy The terminal diagrams of the product documentation are used to
generate the system circuit diagrams. Solely the system circuit di-
agrams of the machine manufacturer are decisive for connecting
the drive components to the machine.

11.3.2  Additional Grounding Wire on Motors

Notice that certain motors have to be fitted with an additional ground wire when
connecting them. For information on this additionally required ground wire refer
to chapter 8.2.2 "Additional Grounding Wire on Motors" on page 228.
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Operating IndraDyn A Motors

Start-Up

General Information

A

CAUTION

Material damage due to errors in the controls of motors and moving el-
ements! Unclear operating states and product data!

Do not carry out commissioning if connections, operating states or product
data are unclear or faulty!

Do not carry out commissioning if the safety and monitoring equipment of
the system is damaged or not in operation.

Damaged products may not be operated!

=  Contact Bosch Rexroth for missing information or support during
commissioning!

12.1.2

12.1.3

Preparation

Execution

The following notes on commissioning refer to IndraDyn A motors as part of a
drive system with drive and control devices.

IS

Keep the documentation of all products you are using ready.
Log all measures taken in the commissioning log.

Check the products for damage.

Check all mechanical and electrical connections.

Activate the safety and monitoring equipment of the system.

When all prerequisites have been fulfilled, proceed as follows:

1.

Activate the fan at the MAD or the external cooling system for supply of
the MAF motors, and check for regular condition. Observe the notes of the
manufacturer.

Carry out the commissioning of the drive system according to the instruc-
tions of the corresponding product documentation. You can find the re-
spective information in the functional description of the drive control
device.

Log all measures taken in the commissioning report.

Commissioning of drive controllers and the control unit may require
additional steps. The inspection of the functioning and performance
of the systems is not part of the commissioning of the motor; in-
stead, itis carried out within the framework of the commissioning of
the entire machine. Observe the instructions and regulations given
by the machine manufacturer.
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12.2 Deactivation

In the case of malfunctions or maintenance, or to deactivate the motors, pro-
ceed as follows:

1.
2.

9.

12.3 Disassembly

Observe the instructions of the machine documentation.

Use the machine-side control commands to bring the drive to a controlled
standstill.

Switch off the power and control voltage of the drive device.

Only for MAD: Switch off the motor protection switch for the motor fan.
Only for MAF: Switch off the external coolant supply.

Switch off the main switch of the machine.

Secure the machine against accidental movements and against unau-
thorized operation.

Wait for the discharge time of the electrical systems to elapse; then dis-
connect all electrical connections.

Before dismounting the motor and - if applicable - the fan unit, secure them
against dropping or movement before detaching the mechanical connec-
tions.

Log all measures taken in the commissioning report.

DANGER

Fatal injury due to errors in activating motors and working on moving
elements!

Do not work on unsecured and operating machines.

Switch off the control device and the machine and wait for the discharging
time of the electric systems to elapse.

Secure the machine against accidental movements and against unau-
thorized operation.

Before dismantling, secure the motor and power supply against falling or
movement before disconnecting the mechanical connections.

Do only loosen the coolant supply when it is not pressurized (not neces-
sary when using the option "quick coupling".)

Observe the instructions of the machine documentation.

Please observe the safety notes and carry out all steps as described in
the above instructions in the "Deactivation" section.

Before dismantling, secure the motor and power supply against falling or
movement before disconnecting the mechanical connections.

At the MAF motor, also empty the coolant channels.
Dismantle the motor from the machine. Store the motor properly!

Document all executed measures in the commissioning report and the
machine maintenance plan.
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Maintenance
General Information

Asynchronous motors of the IndraDyn A series operate without wear within the
given operating conditions and service life. However, operation under unfav-
orable conditions can lead to limitations in availability.

® Increase availability with regular preventive maintenance measures. Ob-
serve the information in the maintenance schedule of the machine man-
ufacturer and the service measures described below.

® |og all maintenance measures in the machine maintenance plan.

DANGER

Danger of injury due to moving elements! Danger of injury due to hot
surfaces!

® Do not carry out any maintenance measures when the machine is running.

e  Switch off the control device and the machine and wait for the discharging
time of the electric systems to elapse.

e  During maintenance work, secure the system against restarting and un-
authorized use.

° Do not work on hot surfaces.

Bosch Rexroth recommends the following maintenance measures, based on
the maintenance plan of the machine manufacturer:

Measure

Interval

Only for MAF:

Check the functioning of the coolant sys-
tem

According to the guidelines in the machine
maintenance plan, but at least every 1,000
operating hours.

Only for MAD:

Check the functioning of the motor fan and
the air circulation.

According to the guidelines in the machine
maintenance plan, but at least every 1,000
operating hours.

Check the mechanical and electrical con-
nections.

According to the guidelines in the machine
maintenance plan, but at least every 1,000
operating hours.

Check the machine for smooth running, vi-
brations and bearing noises.

According to the guidelines in the machine
maintenance plan, but at least every 1,000
operating hours.

Remove dust, chips and other dirt from the
motor housing, cooling fins and the con-
nections.

Depending on the degree of soiling, but
after one operating year at the latest.

Fig.12-1: Maintenance measures
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12.4.3 Motor Fan

General Information

It may become necessary to dismantle the fan unit for maintenance measures
or troubleshooting.

This work must be carried out only by skilled personnel.

Do not carry out any maintenance measures when the machine is running.
Please observe the safety notes.

During dismantling, keep the strips, screws and nuts with which the fan
units are fastened.

Parts of the fan unit housings consist of several elements that are screwed
together. Remove only the indicated screws.

The fastening and basic housing of the fan unit are essentially identical for axial
and radial fans.

General Procedure for Maintaining the Fan:

1. Switch off the system and disconnect the electrical fan connection.

2. Before loosening the fastening screws, make sure the fan unit does not
drop; carefully remove the fan unit from the motor.

3.  After completing cleaning or troubleshooting, reattach the fan unit. Secure
the fastening screws with "LOCTITE 243 screw fastener" and reestablish
the connections.

4. Check the functioning of the motor fan and the air circulation.

5. Log all maintenance measures in the machine maintenance plan.

@ Motor fastening screw (4 pc.)

Fig. 12-2: MAD fan (example MAD130)

12.4.4  Coolant Supply

It may become necessary to dismantle the coolant supply for maintenance
measure or troubleshooting.

This work must be carried out only by skilled personnel.
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e Do not carry out any maintenance measures when the machine is running.
Please observe the safety notes.

®  Protect open supply cables and connections against penetration of pollu-
tion.

Maintenance and Setup of Holding Brakes

In order to ensure proper functioning of the holding brake, it must be checked
before the motor is installed.

Measure the holding torque of the brake; grind in the holding brake, if neces-
sary.

Proceed as follows:
1. De-energize the motor and secure it against re-energization.

2. Measure the transferable holding torque of the holding brake with a torque
wrench. The holding torque of the brakes is stated in the data sheets.

3. If the holding torque specified in the data sheets is attained, the holding
brake is ready for operation.

Iy If the holding torque specified in the data sheets is not at-
tained, the holding brake must be ground in as described in
step 4.
4. Grinding in:

Grinding-in recommendation

Interval 1X

Grinding-in speed

100 min™' / 30s duration

Program

500ms, clocked

Ambient temperature

-20°C to +50°C

Fig. 12-3: Recommended procedure for grinding in motor holding brakes

o If the holding torque specified in the data sheets is attained, the hold-
ing brake is ready for operation.
If the holding torque specified in the data sheets is not attained, re-
peat step 4 (grinding-in process).

If the specified holding torque is not attained after the second grinding-in

process, the holding brake is not operable. Notify Bosch Rexroth Service.

If holding brakes are required only sporadically (braking cycle >48 h) during
operation, film rust may develop on the brake friction surface.

To prevent the holding torque from dropping below the specified holding torque,
we recommend the grinding procedure described below:

Grinding-in recommendation

Interval

Once in48h

Grinding-in speed

100 min™’

Number of grinding-in revolutions

1

Ambient temperature

-20°C to +50°C

Fig. 12-4:

Recommended procedure for grinding in motor holding brakes
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ISy ®  During normal operation, it is not necessary to grind in the

brake. It is sufficient if the brake is activated twice a day by
removing the controller enable signal.

®  The option of automatically implementing the grinding-in rou-
tine in the program run is described in the documentation of
the particular drive controllers.

12.5  Troubleshooting
12.5.1 General Information

DANGER

Danger of injury due to moving elements! Danger of injury due to hot
surfaces!

e Do not carry out any maintenance measures when the machine is running.

®  Switch off the control device and the machine and wait for the discharging
time of the electric systems to elapse.

e  During maintenance work, secure the system against restarting and un-
authorized use.

° Do not work on hot surfaces.

Possible causes for the malfunctioning of IndraDyn A motors can be limited to
the following areas:

®  Motor-cooling circuit, fan function and temperature curve
o Internal temperature sensor

®  Motor encoder or encoder connection

®  Mechanical damage of the motor

L Mechanical connection to machine

The encoder connection and the temperature sensor are controlled by the drive
controller or control unit; corresponding diagnoses are indicated. Observe the
notes in the corresponding documentation.

Some sample faults are in the following, along with potential causes. This list
does not lay claim to completeness.

12.5.2 Excess Temperature of Motor Housing

Status

The housing temperature of the motor rises to unusually high values.

A

CAUTION

Damage to motor or machine by restarting after excessive motor tem-
perature!
® Liquid-cooled motors should not be restarted or supplied with cold coolant

immediately after failure of the coolant system and an increased motor
temperature. Risk of damage!

e  Wait until the motor temperature has dropped to approx. 40° C before
restarting.

Possible Causes

Measures

Failure or malfunction in the fan or cooling system.
The original operating cycle has been changed.
The original motor parameters have been changed.
Motor bearings worn or defective.

With MAD, check fan function. Clean if necessary. In the case of a mal-
function, contact Bosch Rexroth Service.

S hw DN~
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With MAF, check the cooling system. Clean or rinse the cooling circuit if
required. Contact the machine manufacturer if the coolant system mal-
functions.

2. Check the layout of the drive for changed requirements. If overloading
occurs, stop operation. Risk of damage!

3. Reset to the original parameters. Check the layout of the drive in the case
of changed requirements.

4. Contact the machine manufacturer.

12.5.3  High Motor Temperature Values, but Housing Temperature is Normal

Status  The diagnostics system of the drive controller indicates unusually high values
for the winding temperature via the display or control software. However, the
temperature of the motor housing is normal.

Possible Causes 1.  Wiring error or cable break in sensor cable.
2. Diagnostics system defective.

3.  Check the wiring and connection of the temperature sensor according to
the terminal diagram.

4. Winding temperature sensor malfunction (PTC).
Check the diagnostics system on the drive device or the control unit.
2. Check the resistance value of the temperature sensor using a multimeter.

Measures

—_

e  Set the measuring instrument to resistance measurement.

e  Shut down the system and wait for the discharging time to elapse.
Separate the temperature sensor connection from the drive device
and connect the wire pair with the measuring instrument (this in-
cludes the sensor cable in the test). Check values in accordance with
fig. 9-23 "Characteristic of temperature measurement sensor
KTY84-130 (PTC)" on page 267.

12.5.4 Motor or Machine Table Generate Vibrations

Status  Audible or tactile vibrations occur on the motor.
Possible Causes 1. Driven machine elements are insufficiently coupled or damaged.
2. Motor bearings worn or defective.
Available bearing lifetime or grease lifetime elapsed.
Motor mount has come loose
Drive system is instable from a control point of view.
Countermeasures Contact the machine manufacturer.

Contact the machine manufacturer.

W N =k

Check the mechanical connection. Do not continue to use damaged parts.
Contact the machine manufacturer.

4. Check parameters of the drive system (motor and encoder data). Observe
the notes in the documentation for the drive controller.

12.56.5 Specified Position is not Attained

Status  The positioning command of the control unit is not precisely executed, or not at
all. No malfunction display on the device controller or the control.

Possible Causes 1.  Wiring of encoder cable is incorrect or defective. Pin assignment (encoder
signals) in cable or plug may be switched.

2. Insufficient shielding of encoder cable against interference.
3. Incorrect encoder parameters set in drive controller.
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Countermeasures

4. Motor-machine connection has come loose.

5.  Encoder defective.

1. Check wiring according to terminal diagram and check cables for damage.

2. Check shielding; if necessary, increase effective contact surfaces of
shielding.

3.  Correct the parameters. Observe the commissioning log.

4. Check the mechanical connection. Do not continue to use damaged parts.
Contact the machine manufacturer.

5. The encoder must be replaced. Contact the machine manufacturer.

12.6 Disposal and Environmental Protection

12.6.1  Disposal
Products

Packaging Materials

Our products can be returned to us free of charge for disposal. However, it is
a precondition that the products are free of oil, grease or other dirt.

Furthermore, the products returned for disposal must not contain any undue
foreign matter or foreign component.

Please send the products free domicile to the following address:
Bosch Rexroth AG

Electric Drives and Controls

Blrgermeister-Dr.-Nebel-Strasse 2

D-97816 Lohr am Main

The packaging materials consist of cardboard, wood and polystyrene. These
materials can be easily recycled in any municipal recycling system. For eco-
logical reasons, please refrain from returning the empty packages to us.

12.6.2 Environmental Protection
No Release of Hazardous Substances

Our products do not contain any hazardous substances which may be released
in the case of appropriate use. Accordingly, our products will normally not have
any negative effect on the environment.

Materials Contained in the Products

Electronic Devices

Electronic devices mainly contain:

o  steel

®  aluminum

®  copper

e  synthetic materials

®  electronic components and modules

Motors

Motors mainly contain:
o steel
®  aluminum
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®  copper

®  brass

®  magnetic materials

®  electronic components and modules

Due to their high content of metal, most of the product components can be
recycled. In order to recycle the metal in the best possible way, the products
must be disassembled into individual modules.

Metals contained in electric and electronic modules can also be recycled by
means of special separation processes. The synthetic materials remaining after
these processes can be thermally recycled.

If the products contain batteries or rechargeable batteries, these batteries are
to be removed before recycling and disposed of.
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Motors in Ex-pd Design for Explosive Areas

General Information on Motors in Ex-pd Design (Type Code
Option "M6" / "S6")

13.1.1  Introduction
IndraDyn A motors in this ATEX design are not certified as explosion-proof
parts, but are only prepared for acceptance as a part of an overall system. Any
additionally required safety equipment as described in this chapter and the op-
erating manual of the motors is to be provided by the user.
When delivered from the factory, operating instructions are included with the
ATEX motors. These operating instructions form a part of the product and must
be kept by the user of the motors over the entire operation and lifetime of the
product. If the product is passed on or sold, these instructions must also be
passed on to each new owner or user.
= The operating instructions of the ATEX motors......
®  contains detailed notes on
—  Mechanical attachment
—  Connection (electrical connection, cooling connection,
purge gas connection)
—  Commissioning
- Purging time of the overall system
—  Maintenance and disassembly
®  contains the translations in the following languages along with
the language of compilation:
French, Italian, Spanish and English
®  has the product number
—  DOK-MOTOR*-IDYN*A*ATEX-IBxx-D5-P, MNR
R911312072
Should you not have the operating instructions in your language,
contact your Bosch Rexroth sales partner before installing the mo-
tor.
Danger of explosion!
IndraDyn A motors in ATEX design must not be installed or commissioned
without having read and understood the enclosed operating manual, and with-
DANGER out having implemented the measures described in the operating manual.




320/357 Bosch Rexroth AG | Electric Drives Rexroth IndraDyn A | Project Planning Manual
and Controls

Motors in Ex-pd Design for Explosive Areas

13.1.2 Device Group / Device Category

Device Group Il, Device Category
2G

Device Group Il, Device Group3G

According to directive 94/9/EC, Rexroth IndraDyn A ATEX motors are equip-
ment of

®  device group Il
—  device category 2G
—  device category 3G
and suitable for application in the following explosive atmospheres:
e Zone1
e Zone?2

Equipment designed to be capable of functioning in conformity with the opera-
tional parameters established by the manufacturer and ensuring a high level of
protection. Equipment of this category is intended for use in areas, in which it
can be expected that an explosive atmosphere of dust / air mixture can occur
occasionally. The means of protection relating to equipment in this category
ensure the required level of protection, even in case of frequently occurring
disturbances which normally have to be taken into account.

Equipment designed to be capable of functioning in conformity with the opera-
tional parameters established by the manufacturer and ensuring a high level of
protection. Equipment of this category is intended for use in areas in which
explosive atmospheres caused by dust whirled up are unlikely to occur or, if
they do occur, are likely to do so only rarely and for a short period of time.
Equipment of this category ensures the required level of protection during nor-
mal operation.

13.1.3  Zones of Explosive Atmospheres

Zone 0

Zone 1

Zone 2

15y The following information is based on EN 60079-14:2003 the BGBI.
1996 part 1 page 1914. If you would like to receive detailed infor-
mation, please consult these documents.

Explosive areas are classified into the following zones in accordance with the
probability that an explosive atmosphere is present:

... includes areas in which an explosive atmosphere which contains a mixture
of air and gas, vapors and mists exists permanently, over a long period, or
frequently.

Electrical equipment is only allowed for zone 0 if it complies with the specifica-
tions according to EN 50020: 2003 (self-security "i").

... comprises areas in which an explosive atmosphere of gas, vapors or mists
is to be expected occasionally.

Electrical equipment is allowed to be used in zone 1, if it is designed for zone
0 or for one of the ignition protection classes described in fig. 13-2 " Ignition
protection classes" on page 321.

... comprises areas in which the presence of an explosive atmosphere caused
by gas, vapors or mists is not to be expected, or - should it still occur - in all
likelihood rarely or for a short period of time.

Electrical equipment is permissible for use in zone 2 if it:
® s designed according to the requirements for zone 0 or 1;
® s specifically designed for zone 2.
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e corresponds to the requirements of a recognized standard for industrial
electrical equipment and has no ignitable hot surfaces when in undistur-
bed operation.

13.1.4  Device Groups, Ignition Protection Classes, and Temperature Classes

The electrical equipments for explosive areas are subdivided into:
Device Groups e  Group I: Electrical equipment for mines susceptible to fire damp.

e  Group ll: Electrical equipment for all explosive atmospheres, other than
mines susceptible to fire damp.

The electrical equipment of Group Il can be further classified according to the
character of the explosive atmosphere for which they are intended.

For the ignition protection classes pressure-resistant casing "d” and intrinsic

safety "i”, all electrical equipment of Group Il is classified in lIA, IIB and IIC (see
appendix A according to EN 50014:1992).
Classification of the Gases and \é?; Explosion sub- Gases and vapors
P group
Ammoniac | Ethylene al- | Benzines in general |Acetaldehyde
IA Methane cohol Kerosine
Ethane Cyclohexane n-Hexane
Propane n-Butane
City gas Ethylene Ethylene glycol Ethylene ether
1B Acrylic nitrile | Ethylene ox- | Hydrogen sulfide
ide
e Hydrogen Ethyne Carbo-bisulphide
(Acetylene)
Fig.13-1: Explosion sub-group gases and vapors

For all ignition protection classes, the equipment of Group Il has to be labeled
with subject to their maximum surface temperature as described in fig. 13-3 "
Classification of the maximum surface temperature in classes for electrical
equipment of Group II" on page 322.

Ignition Protection Classes  The electrical equipment is designed according to the ignition protection class.
The requirements are stipulated in special standards.

Ignition protection class Labeling Standard (predecessor)
Pressure-resistant casing Exd EN 60079-1 (EN 50018)
Increased safety Ex e EN 60079-7 (EN 50019)
Intrinsic safety Exi EN 60079-11 (EN 50020)
Pressurizing Ex p EN 60079-2 (EN 50016)
Encapsulation Ex m EN 60079-18 (EN 50028)
Oil immersion Ex o EN 60079-6 (EN 50015)
Powder filling Exq EN 60079-5 (EN 50017)
Ignition protection class ‘n Exn EN 60079-15 (EN 50021)
Fig. 13-2: lgnition protection classes

Electrical equipment of these ignition protection classes are certified by way of
a prototype test by a neutral body.
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13.2

Temperature Classes

Electrical equipment of group Il must be labeled according to EN 60079-0:2004,
chapter 5.3.2.2, and either

e classified (preferably) in a temperature class in compliance with the fol-
lowing table

® |abeled with the respective maximum surface temperature, or

e f applicable, restricted to the action of a specific gas for which the equip-
ment is intended.

Temperature class Maximum surface temperature [°C]
T1 450
T2 300
T3 200
T4 135
T5 100
T6 85
Fig. 13-3: Classification of the maximum surface temperature in classes for elec-

trical equipment of Group I/

Intended Use

A

WARNING

Danger of explosion!

®  The IndraDyn A motors in this ATEX design are not certified as explosion-
protected devices, but are only prepared for acceptance as a part of an
overall system. Additional safety equipment is required that has to be es-
tablished by the user. Please, observe the notes in chapter 13.6
"Additional Components " on page 327.

®  To ensure protection from explosion, only use purging devices with an
ATEX protection class suitable for the motor, or higher.

®  The values indicated on the identification label (fig. 13-5 "Type label of
ATEX motors" on page 326) for example for the purging volume, the
purge gas, the initial pressure and the over pressure must be ensured and
monitored by the purging device.

13.3

13.3.1

Connection Specifications

Range of Application

The motors described here (components for group Il, category 2G, directive
94/9/EC, appendix I, section 2.2.1) may only be used in an environment in
which

® an explosive atmosphere will probable not occur caused by gases, vapors
and fog,

®  an explosive atmosphere may result occasionally due to gases, vapors or
fog.

The system and the components must thus be designed and manufactured by
the user in such a manner that sources of ignition are avoided assuming that
device malfunctions occur frequently and that operating states occur that are
usually unexpected.

Application Conditions
General Information

The motors may only be operated with Bosch Rexroth drive control devices and
connection cables of the IndraDrive series. Control devices or cables from other
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manufacturers are not permitted. The connector terminals in the terminal box
must be screwed on tightly. Do not disconnect or connect connectors when they
are energized due to the danger of sparking within the explosive atmospheres!

Speed-controlled drive systems contain unavoidable discharge currents flow-
ing through the earth. For this reason the motors have to be grounded according
to EN 60079-0:2004, chapter 15.4 over the motor cable and over a separate
ground wire with min. 4 mm? (MAF225C-0150 with min. 25 mm?) cross section.
Check that the grounded conductor is checked for proper connection and firm
seat before commissioning.

Iy Adapt checking the grounding wire connections regularly into the
machine maintenance plan.

If the protective conductor in the motor cable and the second separate protec-
tive conductor on the motor housing are not connected or are interrupted by
corrosion or other defects during their lifetime, the discharge current flows (as
leakage current) over conducting housing parts. This must be prevented using
the measures mentioned above (directive 94/9/EC, appendix Il, chapters 1.2.3,
1.3.3,and 1.4).

Corrosion of the motor housing due to aggressive substances (such as certain
coolants, lubricants, cutting oils or salt mists) is to be prevented.

Stored energy in the drive devices circuit has to be degraded or isolated as
soon as possible via pressing the emergency stop, so that in the case of failure
the risk of an effect into the danger zone is reduced. (directive 94/9/EC, ap-
pendix Il, section 1.6.2)

There are for example the following options:
e  discharge of the energies via an intermediate circuit short-circuit

® Insulation of energies before the transition to the potentially explosive area
through disconnection of cables and motors situated in the potentially ex-
plosive areas.

Heed the following regarding dangers caused by other disturbances:
e  Operation only inside the specified ambient conditions
e  Maximum vibration and impact loads

° Protection of the grounding conductor connection from dirt, corrosion, hu-
midity and/or aggressive substances etc.

The housing paint of the motors consists of a black (RAL9005) 2K epoxy resin
coating based on epoxy-polyamide resin in water.

Overcoating the motors in ATEX design is not admissible in order to not to effect
the surface properties (such as insulation resistance, electrostatic charge) ad-
versely.

13.3.2 Internal Motor Brake (Option)

Brake Control

In normal operation, use the brake located within the motor only when at a
standstill and when performing the drive-internal brake check. In these cases,
only low temperatures (<100° C) occur and no sparks are generated because
critical grinding of the brake linings does not occur.

The brake’s control mechanism must ensure this function in normal operation.
Particularly under the least favorable installation conditions for the power supply
cables to the brake and under the least favorable load condition for the power
supply, a supply voltage of 24 V +/- 10 % must be applied to the motor. If a
voltage divergence occurs due to a failure during operation, this failure must be
identified and corrected immediately. The failure can be identified, for example,
using a monitoring device for under voltage.
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Malfunctions

Functional Test

Only during a malfunction, i.e. in the case of a fault in the system, may the brake
be activated when the motor is turning to, for example, prevent dangerous
dropping of vertical axes. In this case, sparks may be generated in the brake
and increased temperatures may occur within the motor. When a fault occurs,
the operator must eliminate it immediately.

Before commissioning and, during operation, in periodic intervals (e.g. every 8
hours), the function of the brake is to be checked in the framework of an ap-
propriate brake test. Through the application of a defined motor torque, the
brake is tested for slippage. In case of certain drive control devices, itis possible
to carry out an integrated brake test using the command Holding system check.
Further information can be found in the respective firmware operation manual
for the drive control device.

13.4 Residual Risks

Failure of the Protective Equipment

Overloading

Grounding and Stray Currents

Material Ageing

If the purging device and the monitor for maintaining the protective measures
fail simultaneously, explosion protection in an explosive atmosphere is no lon-
ger ensured and a danger of explosion exists.

When the motor is overloaded, including cases where errors in the mechanical
or electrical equipment of the machine cause such overloading, high tempera-
tures may occur that result in explosion hazards.

Variable-speed drive systems cause unavoidable discharge currents. If the
grounded connector in the motor cable and the second separate grounded
connector on the motor housing are not connected as specified or are inter-
rupted by corrosion or other defects during their lifetime, the discharge current
flows (as leakage current) over conducting housing parts, resulting in the dan-
gers of sparking at joints and, if explosive materials are present, explosions.
Therefore, check the proper conditions of both grounded conductors in regular
intervals.

The periods of action and penetration of explosive materials depend on the
application. They depend on the aging of the seals, the mechanical design of
the motor, the characteristics of the explosive materials and the average tem-
perature that occurs during the operating time as a consequence of the load
cycles.

13.6  Selecting and Labeling ATEX Motors

Motor Selection

Labeling

If an ATEX version of a motor is required, the motor must be selected and
ordered on the basis of a predefined encoder type in the respective motor type
code.

ATEX motors are defined by way of selecting the encoder option
e M6

e S6

in the motor type code.

Accordingly, the figure 6 on the 18th position of the type code signifies an ATEX
motor. This applies to the following motors:

) MADCOOoOo-oooo-0o0-06-000-00-00
° MAFCOooo-oooo-00-06-000-00-00

IndraDyn A motors in ATEX design have an additional label that is located on
the side of the motor housing, next to the motor type label. The identification
plate is located laterally at the motor housing next to the name plate and shows:

e the classification of the motor according to ATEX
® important details for adjusting the motor purging device.
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HASE INDUCTION MOTOR

R911

15.0 kW
2[n(N)//n max. 500//3000 min--

= |Brake 100.0 Nm DC 24 V +10 % 1.50 A

MAD_Typenschild.th11

CE:
0102
Fig.13-4:

CE Symbol
Code number of the ATEX test authority
Motor name plate (example. MAD-motor)
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Additional Designation Label on the
ATEX Motor
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Bosch Rexroth Electric Drives and Controls GmbH
Bgm.-Dr.-Nebel-StraBe 2, 97816 Lohr am Main, Germany

£x) 112G Expx d IIBT3

TPS 05 ATEX 57401 1

Spulvolumen:

zu verwendendes Spulgas:
Technik:

Minimaler Vordruck (Sptilgas):
Minimale Vorspulzeit:
Minimaler Uberdruck:
Maximaler Uberdruck:
Maximale Leckverluste:

Max. Umgebungstemperatur:

5 Liter

Instrumentenluft

Ausgleich der Leckverluste
2 bar Uberdruck

60 Sekunden pro Motor

1 mbar

23 mbar

10 Liter / min

0°C bis +40°C

Bosch Rexroth Electric Drives and Controls GmbH
Bgm.-Dr.-Nebel-Stra3e 2, 97816 Lohr am Main, Germany

%x) 12G Expxd IBT3

TPS 05 ATEX 57401 1

Spulvolumen:

zu verwendendes Splilgas:
Technik:

Minimaler Vordruck (Spulgas):
Minimale Vorspulzeit:
Minimaler Uberdruck:
Maximaler Uberdruck:
Maximale Leckverluste:

Max. Umgebungstemperatur:

19 Liter

Instrumentenluft

Ausgleich der Leckverluste
2 bar Uberdruck

360 Sekunden pro Motor

1 mbar

23 mbar

10 Liter / min

0°C his +40°C

=mee

2G

Ex
px

1B

TPS**

%‘!@6@@@@@@@@@

o
S

Designation label on motors of frame size 100...180
Designation label on motors of frame size 225

ATEX symbol

Device Group Il, which is suitable for all ATEX atmospheres except
mines susceptible to firedamp

Device Category 2: the device is suitable only for ATEX atmospheres
that are caused by gas that can occur occasionally

The European Standard for ATEX protection has been applied

Ignition protection class px means that an ATEX atmosphere is kept
away from the ignition source (EN 60079-2), considering the special re-
quirements in the construction sample test certificate

Ignition protection class D means that the transmission of an explosion
to external areas is ruled out (EN 60079-1)

Explosion subgroup for certain gases and vapors

The max. permitted surface temperature (inside and outside of the
housing) is 155° C

Motor registration number

Purging volume: 5 liter

Use scavening gas: Instrument air

Technique: Equalization of leak losses

Min. initial pressure (scavening gas): 2 bar excess pressure
Minimum purging time: 60 sec. per motor
Minimum excess pressure: 1 mbar

Maximum excess pressure: 23 mbar

Maximum leak losses: 10 liter / min

Maximum ambient temperature: 0 °C to +40 °C
Purging volume: 19 liter

Minimum purging time: 360 sec. per motor
Type label of ATEX motors
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The motors have been presented to and approved by the UL authorities "Un-
derwriters Laboratories Inc.®” according to UL1004 and CSA22.2., No. 100.
The corresponding identification is done on the motor name plate.

A declaration of conformity confirming the design and compliance with the valid
EN standards and directives is available for the motors. A copy of the declara-
tion of conformity can be found at the end of this chapter.

13.6 Additional Components
13.6.1  General Information

13.6.2 Motor Fan

To operate a motor as part of an overall system within an ATEX atmosphere,
further components are necessary. Not all required components are in the
scope of delivery of Bosch Rexroth. Components that are not available from
Bosch Rexroth are signified as additional components and have to be ordered
by the manufacturer of the system.

An overall system mainly consists of:

Bosch Rexroth components

e  MAD or MAF motors in ATEX design (type code option encoder S6 or M6)
®  IndraDrive motor drive

e  Connecting Cables

Additional components of other manufacturers to be provided

®  Purging equipment and monitoring unit with connection hoses, accepted
as an overall system and certified for the required protection class.

e  For MAF motors: External cooling system (liquid cooling). For specification
refer to the motor project planning manual

e  For MAD motors: External cooling system (fan) For specification refer to
motor project planning manual and the following notes.

Cool the MAD motors for ATEX atmospheres during operation with a forced
ventilation. We recommend using a radial fan, which must be mounted outside
of the hazardous area. Mounting a fan directly on the motor is not permitted
within explosive atmospheres. Observe the information in the project planning
manual regarding motor cooling when calculating and selecting a suitable motor
fan.

Iy Fans, an air hose and the small parts required for connection (hose
clamps, etc.) do not belong to the Bosch Rexroth scope of delivery.

13.6.3  Ex p Control Device for Motor Purging

The IndraDyn A motor in ATEX design is merely a part of a drive system which
provides explosion protection only in combination with an Ex p control device
for motor purging.

A

WARNING

Explosion hazard! Danger to life and high material damage by improper
handling!

The motor within ATEX atmospheres may only be commissioned as an overall
system with a control device for motor purging. The control device must be
classified and certified according to a protection class that is the same as or
higher than that of the motor.
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I The control device, which is required to safely operate the motor in
an ATEX atmosphere, does not belong to the Bosch Rexroth scope
of delivery and must be provided by the user.

Certification of the motors according to the ignition protection class
®  Ex-d (encoder housing)
®  Ex-px (motor housing)

according to EN 60079-1:2004 bzw. EN 60079-2:2004 was made using a con-
trol device of type 07-3711-2213/1002 manufactured by

e BARTEC GmbH
Max-Eyth-Str. 16
D-97980 Bad Mergentheim, Germany
Phone +49 (0)7931 597-0
Fax +49 (0)7931 597 -119
e-mail info@bartec.de
P.O.Box 1166, D-97961 Bad Mergentheim, Germany

Observe the notes of the manufacturer when selecting and commissioning the
control device when designing the drive system.

13.6.4 Connecting Cables

= Only Bosch Rexroth connection cables are to be used to operate
the motors in explosive atmospheres.

Bosch Rexroth provides suitable ready-made connection cables for the motors.
They are checked for conformity with the directives and relevant DIN and EN
standards. When selecting cables, use the following documentation

o  Rexroth Connection Cables
DOK-CONNEC-CABLE-*INDRV-AUxx-xx-P
Material number R911322948 (German)
Material number R911322949 (English)

13.7 Installation, Commissioning, Maintenance and Disassembly of
ATEX Motors

Preparation

Before installing the motor, check whether the required information is present
on the type label of the motor, such as the

e  Equipment group and category,
o Explosion subgroup,
e  Maximum permitted surface temperature,

correspond to the locally permitted conditions for use in potentially explosive
areas.

Check the components for visible damage. Defective components must not be
mounted.

Before installation, ensure that the environmental conditions at the location of
use, such as the ambient temperature, the humidity, the vibration, and shock
stresses do not exceed the admissible values.
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A\

WARNING

= Further detailed notes on
®  Mechanical attachment
®  Connection (electrical connection, cooling connection, purge
gas connection)
e  Commissioning
®  Purging time of the overall system
®  Maintenance and disassembly
of the ATEX motors may be found in the operating manual
e DOK-MOTOR*-IDYN*A*ATEX-PRxx-D5-P
Material number R911312072
Danger of explosion!

The motors may be commissioned in an explosive environment only if;

The application notes of this project planning and those of the operating
manual for ATEX motors have been understood and implemented.

The overall system, consisting of motor, purging equipment, protective
devices, and motor cooling equipment is inspected, accepted and logged
according to the requirements of the relevant standards.
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13.8 Declaration of Conformity
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Konformitatserkidrung
im Sinne der EG-Richtlinie 94/9/EG
ProduktProduct/Produit: MAD/MAF (ATEX)

exXrotn
Bousch Group

TC 30501-1
2007-06-28

Declaration of Conformity as per EC directive 94/4/EC
Déclaration du fabricant conformément 2 la directive "CE" 84/4/CE

Assuming sole responsibility, we

herewith declare that the product

Hiermit erkidren wir in alleiniger |
Verantwortung, dass das Produkt }
]

Par la présente, nous déclarons
saus  notre  propre et unkue
responsabifité que ie prodult

1 Produkt: AC-Motor
Product: AC motor
Produit: Moteur AC

2  Hersteller:

Manufacturer: Biirgermeister-Dr -Nebel-Strafle 2
Constructeur: 97816 Lohr 3. Main / Germany
""" 3 Typ!Type: MAD .- -6 ; MAF - - - 6-...

4 ab Herstelidatum:
from date of manufactun
a partir de la date de fabirication

4.}

Angewendete Norm

1t Appi!cab!e standard / Normes utiliséas
Morm / Stendard / Norne

Titel/ Title / Titre

& Bosoh Rexroth AG 2007

EN 80079-0 Electrical apparatus for explosive gé :
- Part (: General requirements
EN 800792 Electrical apparatus for explosive g t
- Part 2. Pressurized enclosures pf
EN 60079-1 Electrical apparatus for explosive gas

- Parl 1: Flamaproof enclosures “d"

den Bestmmungen der EG-Richt
linie 94/9/EG vom 23, Marz 1994
antsprichi.

Die Produkie sind ausschiielllich
zum Einbau i eine Maschine mit
funkiionierenden uridd zuge-
lassenen  Schutz-  und  Uber-

D;rectwe 94/9/EC  dated 23ed
March 1994 .

The product is intended solely for
installation in a maching with
working and approved safety and
monitoring  equipment  for  the

wachungseinrichtungen  fir  den | explosion protection.
Explosionsschatz bestimmi.

Die  Verwendung der in der | As a prerequisite, the safely
Baumusterprifhescheinigung  an- | devices and components specified

gegabenen Sicherheitseinricht-
ungen und Komponenten unter den

in the Typs Examination Cerlificate
must be used under the operating

. dort genannien Betriebsbe- | conditions and standards
dingungen  und  Normen  wird | mentiened in this certificate.
. vorausgesetzt.

ies with the provisions of EC

Bosch Rexroth Electric Drives and Controls Gmbk

2004

2004

2004

d’examen de type
Service TUEV Sued, Germany

salisfall aux dispositions de la

Directive' CE 94/9/CE du 23 mars
1904

Les produits sont lous, sans
exception, destings et étre intégrés
4 une maching avec 'équipement
immatriculé  de  securité et
protection explosive.

H  est présupposé que les
dispositifs de securité et
composants indigues dans

fAttesiation d'examen de type sont
utilisés sous les conditions de

foncionnement &f nonmes
mentionnées dans  'Altestation
d'examern.

Bosch Rexroth Electric Drives and Controls GmbH
Birgaermeister-Dr -Mebel-Straflie 2 » 97816 Lohra. Main
Giermany

TE-30501-004-KOE N D3 2007-03-27.doo

Page 1/2

Fig. 13-6:

Declaration of conformity (1/2)
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MAD/MAF (ATEX)

Konformitdtsedddrung / Declaration of Conformity / Déclaration du fabrcant conformément

FPage 242
TG 345011 2007-06-28

Fur das Gesamisystem ist eine
Zulassung einschliefich der
Schutz-  ungd  Uberwachungs-
ainrichtungen fir den Explosions-
sohiutz  erfordedich, in der die
Anforderungen  der Normen  auf
Einhaltung  im Gesamisystem
geprift wurden,

Die Inbstrigbnahme des Produkies
ist solange urersagt, bis
fesigestelll  wurde, dass die
Maschine, in die das Produkt
singebaut  werden  soll,  den
Bestimmungen der EG-Richtiinie
anispricht.

Erfduterungen:
Der  bestimmungsgemasge
brauch des Produkies iéﬂétzt dig
Einhaltung  der i Benutzu

bestimmungen und: Anwendungs-
hedingungen, i

Anweander voraus:

“intended the user must comp

The approval of the overall system
with the safely and monitoring
equipment for the explosion
protection included is required. The
requirements of the standards must
be apgroved for compliance in the
overall system.

it is prohibited (o put the product
intc operation untit it has been
established that the machine in
which the product is to be installed
complies with the provisions of the
EC Directive.

planations:
or the product o be used
yw

the provisions of ug ‘
conditions of application faid de
in the documentation
product. :

| d utilisation
| d'application stipulées dans la

La certification du systéme erdier
avec Péquipement de securité et
protection  explosive compris  est

necessaire.  L'observation  des
exigences normatives dans e
systéme entier doit avoir éleé
vérifiee,

La mise en service du produll est
proscrite tant qu'il n'a pas &g
constaté que la machine dang

laquelle ce produit doit étre monté,
répond  aux  dispositions de la
directive CE.

Hisation correcte du  produit,
gsta-dire en conformité avec sa

idestination, présuppose le respect

par son ulilisateur des prescriptions
et conditions

documentation du produit.

ALaiter Qualitits-Management/

:

{Head of Quality Management/
Girecteur Gestlon Qualité

Dokumentation: Documentation: Documentation:
Der  Motor  hat  die hfé - motar hasﬁthe folio la caractérisation
Kennzsichnung: ‘markings: ;‘*‘}f
Lo .
i sS4
CE It 2 G/Ex px d HB T3
En7s
5 f;f -
Lot e
Lobra Main . den  2007-07-08 iV Lt VAR Rl S g
Qrt/placediay Daturn/date fichael Steinbrecher Norbert Nellen

Produkisicherhsitsbeauttragier/
Product Safety Supervisor/
Responsable Sécunité des Produits

Anderangen im inhait der Kontormititserkirung sind varbehalten, Derzeit giltige Ausgabe auf Anirage
We reserve the rght to make changes in the contormity declaralion. Presently applicabla edition can be obtained upon request.
Le fahricant se réserve le droit de modifier le contenu de fa déclaration. Edition actuellement en vigueur demande.

Fig. 13-7:

Declaration of conformity (2/2)
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14 Motors in Ex-nA Design for Explosive Areas

14.1 General Information on Motors in Ex-nA Design

MAD motors in Ex-nA design according to directive 94/9/EC supplement the
series of IndraDyn A motors of Rexroth.

Motors of the Ex-nA design are certified as non-sparking equipment.

The available types are

° MAD1000-oooo-oo-00-000-00-00/S003
L] MAD130B-oooo-oo-00-000-00-00/S003
o MAD130C-oooo-oo-oo0-000-00-00/S003

Regarding the order process of this motor design, please contact the respon-
sible sales representative.

When delivered from the factory, operating instructions are included with the
ATEX motors. These operating instructions form a part of the product and must
be kept by the user of the motors over the entire operation and lifetime of the
product. If the product is passed on or sold, these instructions must also be
passed on to each new owner or user.

= The operating instructions of the motors in Ex-nA design have the
product number DOK-MOTOR*-IDYN*A*EXnA-IBxx-D5-P, MNR
R911322500 and contains detailed notes on...

o Mechanical attachment

®  Connection (electrical connection, cooling connection, etc.)
e  Commissioning

®  Maintenance and disassembly

It contains the translations in the following languages along with the
language of compilation (German):

®  French, Italian, Spanish and English

Should you not have the operating instructions in your language,
contact your Bosch Rexroth sales partner before installing the mo-
tor.

14.2 Safety Instructions for Electric Drives and Controls

Personnel

Warning Symbols

The persons responsible for the safety of persons involved in the work or af-
fected by it must act in accordance with the national legislation.

All persons working on, with or in the vicinity of an electrical system must be
informed of the relevant safety requirements, safety guidelines and internal in-
structions (source: EN 50110-1:2004).

Taking the relevant national regulations into account, ATEX motors may be
commissioned only by a skilled and competent electrician for ATEX protection.

In order to indicate dangers that can occur especially during the operation of
ATEX motors, the following warning symbols and key words are used in these
operating instructions. Signal words describe the degrees of hazard serious-



334/357 Bosch Rexroth AG | Electric Drives
and Controls

Rexroth IndraDyn A | Project Planning Manual

Motors in Ex-nA Design for Explosive Areas

14.3

ness. The degree of hazard seriousness identifies the risk that exists if the
safety information is not observed. In addition to the notes regarding safety
listed here, please also observe the general safety notes in the project planning
instructions for these motors.

Hazard classification (according to ANSI Z
535)

A Bodily injury or damage may occur.

CAUTION

\Warning symbols with signal word

>

Death or severe bodily harm may occur.

Appropriate Use

WARNING
A Death or severe bodily harm will occur.
DANGER
Fig. 14-1: Hazard classification (according fo ANS/ Z 535)
ISy The ATEX motors are certified as non-sparking equipment. How-

ever, please observe the notes in chapter 14.8 "Additional Com-
ponents" on page 341. Additionally required safety precautions
have to be established by the user, if applicable.

The motors described herein (components for device group Il, category 3G
respectively 3D, directive 94/9/EC, appendix Il, section 2.3) may only be used
in an environment in which

e an explosive atmosphere results never or only seldom or on a short-term
basis due to gases, vapors or fog.

The system and the components must thus be designed and manufactured by
the user in such a manner that sources of ignition are avoided assuming that
device malfunctions occur frequently and that operating states occur that are
usually unexpected.
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Device
category

Applica-
ble in
zone

Also ap-
plicable
in zone

Basic requirements

0

20

21
22

Equipment designed to be capable of functioning in conformity with the operational param-
eters established by the manufacturer and ensuring a very high level of protection. Equip-
ment of this category is intended for use in areas in which explosive atmospheres caused
by mixtures of air and gases, vapors or mists or by air/dust mixtures are present continu-
ously, for long periods or frequently. Equipment of this category must ensure the required
level of protection, even if there are only rare incidents, and is characterized by means of
protection, meaning that

. in the event of failure of one means of protection, at least an independent second
means of protection provides the required level of protection; or

. in the event of two faults occurring independently of each other, the required protec-
tion is guaranteed.

21

22

Equipment designed to be capable of functioning in conformity with the operational param-
eters established by the manufacturer and ensuring a high level of protection. Equipment
of this category is intended for use in areas, in which it can be expected that an explosive
atmosphere of dust / air mixture can occur occasionally. The means of protection relating
to equipment in this category ensure the required level of protection, even in case of fre-
quently occurring disturbances which normally have to be taken into account.

22

Equipment designed to be capable of functioning in conformity with the operational param-
eters established by the manufacturer and ensuring a high level of protection. Equipment
of this category is intended for use in areas in which explosive atmospheres caused by dust
whirled up are unlikely to occur or, if they do occur, are likely to do so only rarely and for a
short period of time. Equipment of this category ensures the required level of protection
during normal operation.

14.4

14.4.1

Fig. 14-2: ATEX category and zones according to ATEX

Application Conditions for Motors According to ATEX Classifi-
cation Device Group Il, Device Category 3

Safety

DANGER

Danger of life or material damage, danger of explosion due to inappro-
priate use! Heed the following to prevent danger due to ignitable gases
or explosive dust-air mixtures in the vicinity of the motors:

= Only the components and accessories described in this documentation are
allowed to be used for these motors.

= The application conditions described in this documentation have to be ob-
served in any case when project planning and operating the motors within the
machine or equipment.

14.4.2

Device Category Il

Gases, Vapors—G (Gas)andDusts  The motors described herein (components for device group I, category 3 ac-
—D (Dust)  cording to directive 94/9/EC) may only be used in an environment

e where no explosive atmosphere can occur during normal operation, as
this is avoided by ventilation and monitoring.

® where explosive atmosphere can occasionally occur in an event of fault
and this atmosphere can be eliminated and intercepted by the user im-
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Dusts — D (Dust)

Ambient Temperature

Temperatures

Connection Conditions

mediately after occurrence. Thus the explosive atmosphere appears rare-
ly and for a short period of time.

Therefore, the machine and the components have to be designed by the user
in this way that no inflammable gas or dust in the area of the motor during
normal operation can occur.

An event of fault by ignitable gas or dust must be identified immediately and the
error has to be fixed. Further operation after occurrence is not allowed.

The failure of occurrence of ignitable gas or air/dust mixtures should not accu-
mulate. If this is the case more often, measures to reduce the probability of the
occurrence have to be taken immediately (directive 94/9/EC, annex Il, chap-
ter 1.2.3)

When using the motors described herein (components for device group I, cat-
egory 3) in an area with dust and air/dust mixtures the erection appointments
in the EN60079-15:2003 for

®  normal operation and
° Fault condition
have to be observed.

The installation or extension of this motors has to be projected in this way that
dust deposit on the motors can not inflame and the ATEX protection is not
affected.

Dust deposit has to be avoided because of the motor cooling on the motor
housing. If dust accumulations cannot be avoided, the procedures for deter-
mining the ignition temperature of dust (EN 50281-2-1;1998) have to be ob-
served. The admissible layer thickness of the dust deposit is to be limited due
to the danger of heat accumulation

The smoldering temperature of the dust must exceed the max. motor temper-
ature clearly. (directive 94/9/EC, annex Il, chapter 1.2.4 and chapter 2.1.2.3)

If the environmental temperature is outside of the usual, the area of the machine
or equipment has to be marked by the user (EN 60079-0:2004, chapter 5.1.1).

The ignition temperature of the ignitable gas, the smoldering temperature of the
explosive dust or the ignition temperature of the ignitable air/dust mixture has
to be far above of the maximum motor temperature (155°C). (Further informa-
tion see directive 94/9/EC, appendix I, chapter 2.3.1.2, 2.3.2.2)

The maximum operating temperature at 40°C ambient temperature is
° 120°C within the motor
®  outside of the motor housing: 110 °C.

The motors may be operated only with Rexroth IndraDrive drive control devices.
Controllers of other manufacturers are not permitted.

DANGER

Danger of explosion due to inadmissible temperature increase!

= The temperature sensors have to be analyzed by Rexroth IndraDrive con-
trollers.

Grounding

Speed-controlled drive systems contain unavoidable discharge currents flow-
ing through the earth. For this reason, the motors have to be grounded over the
motor cable and over a separate ground wire (see chapter 14.10.4 "Equipo-
tential Bonding Conductor" on page 347. Check that the position of the ground-
ing conductor is fixed before commissioning.

ISy Adapt checking the grounding wire connections regularly into the
machine maintenance plan.
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If the protective conductor in the motor cable and the second separate protec-
tive conductor on the motor housing are not connected or are interrupted by
corrosion or other defects during their lifetime, the discharge current flows (as
leakage current) over conducting housing parts. This has to be prevented using
the measures mentioned above (directive 94/9/EC, appendix Il, chapters 1.2.3,
1.3.3,and 1.4).

Corrosion of the motor housing due to aggressive substances (such as certain
coolants, lubricants, cutting oils or salt mists) is to be prevented.

Stored energy in the intermediate circuit has to be degraded or isolated as soon

as possible via pressing the emergency stop, that in the case of failure the risk

of an effect into the danger zone is reduced (directive 94/9/EC, annex Il, chapter
1.6.2).

The following options exist for the activation of the emergency stop device:
®  Reduction of energies via an intermediate short circuit.

® |nsulation of energies before the transition to the potentially explosive area
through disconnection of cables and motors situated in the potentially ex-
plosive areas.

The fan for cooling the motor during operation has to be outside of the explosive
atmosphere.

The cooling air connection is made at the fan adapter of the motor.
Heed the following regarding dangers caused by other disturbances:
e  Operation only inside the specified ambient conditions,

® Do not exceed the maximum vibration and shock stresses.

®  Prevent corrosion due to humidity, aggressive substances and soiling of
the protective conductor connections.

The housing paint of the motors consists of a black (RAL9005) 2K epoxy resin
coating based on epoxy-polyamide resin in water.

Overcoating the motors in ATEX design is not admissible in order to not to effect
the surface properties (such as insulation resistance, electrostatic charge) ad-
versely.

14.5 Index of Applied Standards

Standard Title Version

EN 60079-0 Electrical apparatus for explosive gas atmospheres 2004
Part 0: General requirements

EN 60079-15 Electrical apparatus for explosive gas atmospheres 2005
Part 15: Construction, test and marking of type of protection "n" electrical
apparatus

EN 61241-0 Electrical apparatus for use in the presence of combustible dust 2006
Part 0: General requirements

EN 61241-1 Electrical apparatus for use in the presence of combustible dust 2004
Part 1: Protection by enclosures "tD"

Fig. 14-3: Standards used
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14.6 Residual Risks

The residual risks have to be taken into account by the user when designing
the installation.

A\

Explosion hazard!

Due to the risks mentioned herein, the motors are not approved for use in areas,
in which an explosive atmosphere or explosive materials

WARNING ®  do occur permanently or over a longer period or
®  due to frequent device failures or error states to be expected typically
(directive 94/9/EC (annex 1), EN 60079-0; 2004).

Overloading  When the motor is operated with too much load, including the case where errors
in the mechanical or electrical equipment of the machine occur, high tempera-
tures that result in the danger of explosions can occur under the following
conditions:
® an explosive atmosphere develops in the area,
®  explosive materials penetrate the motor during their period of action — for

example, due to old seals,
o the shaft of the motor is overloaded or is insufficiently cooled according to
the information in the design instructions,
® the single-channel temperature monitor via the software functions fails as
aresult of an error in the drive control device, so that higher temperatures
occur on and in the motor housing.
Dust Atmosphere  \When operating in explosive dust atmosphere:

Grounding and Stray Currents

Material aging

®  During the residence time a thick dust film accumulates on the motor.
Hereby a sufficient cooling of the motor could no more guaranteed.

®  The dust film has an insufficient heat conductivity,

®  Due to the insulating dust film, the motor is loaded in such a way, that he
becomes heated over the allowed temperature.

®  The one-channel temperature control by software function brakes down
due to a failure within the electric drive, so that higher temperature occur
on and in the motor housing.

Variable-speed drive systems cause unavoidable discharge currents. If the
grounding connector in the motor cable and the second separate grounding
connector on the motor housing are not connected as specified or are inter-
rupted due to corrosion or other defects during their lifetime, the discharge
current flows as leakage current over conducting housing parts, resulting in the
risks of sparking at transfer points and, if explosive materials are present, ex-
plosions.

The periods of action and penetration of explosive materials depend on the
application. They depend on the aging of the seals, the mechanical design of
the motor, the characteristics of the explosive materials and the average tem-
perature that occurs during the operating time as a consequence of the load
cycles.
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As the result of an error, the single-channel temperature monitor in the drive
system can fail during its lifetime and not be detected, even if the motor is op-
erated within the normal temperature range and load cycle.

14.7 Labeling the Motors

Motor Name Plate

Rexroth MAD motors in Ex-nA design are suitable for the use in explosive at-
mospheres of the zones 2 and 22. The motors comply with device group I,
category 3 according to directive 94/9/EC.

The motors are labeled “S003” in the motor type code at position 23...27.

—_—_— S ATTTT , ;
Column > 1|p|:;|4|5s*|3|q|01 ?3|45a; | |a|193| |5|? 9[0|1|)J4_,|E 7|a!.a

| Example:;M|A[D]1]3o/c|- |o]1]5]0]-|s|L]- |s]2]- |H[H]0] [3|5| N[1]/|slololof3] | | | |

Fig. 14-4. Type code identification Ex_nA

Motors in ATEX design have an additional label that is located on the side of
the motor housing, next to the motor type label. The identification plate is lo-
cated laterally at the motor housing next to the name plate and shows:

e the classification of the motor according to ATEX

<§>II3GEanIIT4

. Additional information

3-PHASE INDUCTION MOTOR
MNR: R911

“15.0 kw m

BakelUDONm DC”4V+IO"

o
5
g

7]
@
=
E__E

Fig. 14-5: Motor name plate (example. MAD-motor)
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Bosch Rexroth Electric Drives and Controls GmbH
Bgm.-Dr.-Nebel-StraBe 2, 97816 Lohr am Main, Germany

€x 113G Ex nA Il T4

Technik: Nicht-funkendes Betriebsmittel {3

Max. Umgebungstemperatur: 0°C bis +40°C (4

Ex
Il

3G

ATEX symbol

Device Group I, which is suitable for all ATEX atmospheres except
mines susceptible to firedamp

Category 3, i.e. units suitable for ATEX atmosphere by gas or dust,
which occurs rarely and temporary

The European Standard for ATEX protection has been applied

Ignition protection class n means that the requirements of EN 60079-15
for rarely and temporary occurrence of an explosive atmosphere are
complied with.

Non-sparking apparatus
Explosion subgroup for the field of gases and vapors

Temperature class of the maximum admissible surface temperature
(max 135°C) within and outside of the housing. The maximum surface
temperature must not exceed the lowest ignition temperature of the cor-
responding explosive atmosphere!

Technique

Permissible ambient temperature
Non-sparking apparatus

0°C to +40°C

Identification plate on Ex-nA motors

@ %1@@@@
IN
S

In addition to the ATEX identification for gas explosive areas on the
motor name plate, these motors have a second ATEX approval for
dust explosive areas.

Thus, please observe the following identification before using the
motors in dust explosive atmospheres.

<§>II 3 D Ex tD A22 IP65 120°C

Code Meaning:

Il Equipment group Il which is suitable for all potentially explosive areas
other than firedamp-endangered excavations

3 Device group 3
Device suitable for ATEX atmosphere by gas or dust only, which occurs
rarely and temporary only

D D = Dust

Ex The European standard for explosion protection has been applied.

tD Dust ignition protection class according to EN 61241-15:2004

"Protection through housing"
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<§>II 3 D ExtD A22 IP65 120°C

Code Meaning:

A22 Dust-proof equipment according to procedure A for zone 22
IP65 Protection class according to IEC 60529

120°C Maximum surface temperature of the motor

Fig. 14-7: EXx_nA identification (dust)

Additional Components
General Information

Motor Fan

To operate a motor as part of an overall system within an ATEX atmosphere,
further components are necessary. Not all required components are in the
scope of delivery of Bosch Rexroth. Components that are not available from
Bosch Rexroth are identified as additional components and have to be ordered
by the manufacturer of the system.

An overall system mainly consists of:
Bosch Rexroth devices and components
e  MAD motors in Ex-nA design

®  IndraDrive controller

®  Connecting Cables

Additional components to be provided

e  External cooling system (fan) For specification refer to motor project plan-
ning manual and the following notes.

Cool the MAD motors for ATEX atmospheres during operation with a forced
ventilation. We recommend using a radial fan, which has to be mounted outside
of the explosive atmosphere (see fig. 9-15 " Example for radial ventilation via
fan adapter" on page 262). Mounting a fan directly on the motor is not permitted
within explosive atmospheres. Observe the information in chapter 9.8.2 "Radial
Ventilation in Strongly Contaminated or Explosive Atmospheres" on page 262
when calculating and selecting a suitable motor fan.

I Fans, an air hose and the small parts required for connection (hose
clamps, etc.) do not belong to the Bosch Rexroth scope of delivery.

Connecting Cables

= Only Bosch Rexroth connection cables are to be used to operate
the motors in explosive atmospheres.

Bosch Rexroth provides suitable ready-made connection cables for the motors.
They are checked for conformity with the directives and relevant DIN and EN
standards. When selecting cables, use the following documentation
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e  Rexroth Connection Cables
DOK-CONNEC-CABLE-*INDRV-AUxx-xx-P
Material number R911322948 (German)
Material number R911322949 (English)

14.9 Mechanical Attachment

Preparation

Mounting

Before installing the motor, check whether the required information is present
on the designation label of the motor, such as the

e  Equipment group and category,
o Explosion subgroup,
e  Maximum permitted surface temperature,

correspond to the locally permitted conditions for use in potentially explosive
areas.

Check the components for visible damage. Defective components must not be
mounted.

Before the installation, make sure that the environmental conditions on site,
such as the ambient temperature, the humidity, the vibration and shock envi-
ronment do not exceed the details specified in the project planning manual of
the motor.

At the factory the motors are produced either for flange mounting (frame shape
05) or for foot mounting (frame shape 35).

For further information, see

14.10 Connection Technique
14.10.1 General Information

DANGER

Explosion hazard due to improper handling during the connection of the
motor!

e  Ensure that the power is off and that the motor is connected only in an
atmosphere that is not capable of explosions.

®  Before working on the system, always use a suitable measuring instru-
ment (e.g. multimeter) to assure that the parts no longer have a residual
voltage (e.g. due to the residual energies of capacitors in filters, drive de-
vices, etc.). Wait for their discharging time.

®  The connection between the ground-reference lug and the grounding con-
ductor must be made before any other connections.

o In particular, make sure that the connection cables are installed in the
terminal box orderly and free of tension to avoid abrasion or pressure
marks on the cables.

®  The connection points to or on the control device must be located outside
of the explosive atmosphere.

e The ATEX motors may be operated only with Rexroth IndraDrive drive
control devices. Control devices from other manufacturers are not permit-
ted.

The motors have to be grounded via the motor cable and the separate ground-
ing wire (equipotential bonding according to EN 60079-0:2004, chapter 15) with



Project Planning Manual | Rexroth IndraDyn A Electric Drives | Bosch Rexroth AG 343/357
and Controls

Motors in Ex-nA Design for Explosive Areas

min. 4 mm? cross section (see fig. 14-12 "Equipotential bonding exemplary for
MAD130" on page 347).

The power connection is located on top and is provided only as a terminal box
in the case of ATEX motors.

The following connections must be made to ensure safe operation of the mo-
tors:

®  Power connection (incl. temperature sensor and holding brake, if appli-
cable)

®  Encoder connection
e  Equipotential bonding connection
e  Cooling connection

14.10.2 Power Connection

We recommend keeping the following standard tools at hand to connect the
motors:

e 1 torque screwdriver 1/4" (adjustable)

e 1 torque wrench 1/2" (with adjustment scale)
o 1 socket wrench set 1/4" + 1/2"

e 1 set of Allen keys

° 1 set of combination wrenches

Power Cable Connection at"Termi-  The required outlet direction of the power cable is selected in the type code of
nal Box Rotatable” (Options "D, E,  the motor. In accordance with the specification of the outlet direction by the
G, HY) user, the terminal box is factory-mounted at the motor.

ISy By selecting the connection option "terminal box rotatable", the user
can adapt the cable outlet direction to a new or modified connection
situation directly at the installation site simply by "turning" the ter-
minal box.

The connection of the power cable to terminal boxes of the type code option
"D, E, G, H" requires the following steps:

1. Open the lid of the terminal box @.
Open and remove the fastening screws (4 screws).
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Terminal box lid

Seal terminal box lid

Fastening screws for terminal box (4 screws)
Terminal box of the option "'D, E, G, H"
Adapter plate for screwed cable connection
Fastening screws for adapter plate (4 screws)
Protection cover of screwed cable connection
O-ring

Fig. 14-8: Terminal box pivotable (options "D, E, G, H").

@OPOOO®O®O

. Check the direction of the outgoing cable and turn the terminal box if nec-

essary.
° Detach the terminal box.

Open the fastening ® and turn the terminal box @ to the required
outlet direction in 90° increments.

®  Fasten the terminal box.
Screw in and tighten the fastening screws ®.
Tightening torque of the screws: min 12 to max 14 Nm

A

CAUTION

Improperly inserted or missing seals may cause loss of motor pro-
tection class and danger of explosion of ATEX motors!
A seal is located between terminal box and motor housing. Check the

terminal box after turning or re-fastening for proper condition and correct
position of the seal.

. Unscrew the protection cover of the screwed cable connection @.
. Detach the adapter plate ® at the terminal box @.
. Tightly screw the adapter plate to the metric cable connection at the power

cable.
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There is an O-ring at the screwed cable connection of the power cable.
Before tightening the adapter plate, ensure that the O-ring is actually sit-
uated in the screwed connection of the power cable.

Fig. 14-9: O-ring at the screwed cable connection

A

CAUTION

Improperly inserted or missing seals may cause loss of motor pro-
tection class and danger of explosion of ATEX motors!

Conduct a visual inspection to check the O-ring for proper state and po-
sition at the screwed connection of the power cable before attaching the
adapter plate to the power cable.

If the O-ring is missing, do not use the power cable. In this case, contact
your Rexroth sales or service partner.

. Run the power cable through the opening into the terminal box up to the

adapter plate. Refasten the adapter plate to the terminal box.
Tightening torque of the screws: 9 Nm
Pay attention to the O-ring between adapter plate ® and terminal box ®!

A

CAUTION

Improperly inserted or missing seals may cause loss of motor pro-
tection class and danger of explosion of ATEX motors!

Check the O-ring inserted into the adapter plate for proper state and po-
sition before attaching the adapter plate to the terminal box.

. Connect the wires according to the connection diagram:

Observe the following tightening torques:

Screw tightening torques in NM for power connection to terminal
boxes of the options "D, E, G, H"

Terminal box rotatable U-V-w PE
Option "D, E, G, H" M6 M8
MAD100...130 2.5Nm 3.5 Nm

Fig. 14-10: Screw tightening forques

. Close and fasten the lid of the terminal box.

Moisten the thread of the fastening screws for the lid @ with liquid screw
fastener Loctite 243 and fasten the lid with all the fastening screws.

Tightening torque of the screws: min 6 to max 7 Nm

Before tightening the screws, make sure that the seal @ between the lid
@ and the terminal box housing ® is positioned properly.
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CAUTION

Improperly inserted or missing seals may cause loss of motor pro-
tection class and danger of explosion of ATEX motors!

Check the attached seal at the terminal box lid for proper state and position
before attaching the terminal box lid to the terminal box.

Connection Diagram

—

|
® Lo i |
o I i |
Br+/+24VEBr | | 1|1 \(3) |
Br-/OVBr | | [ 4 2|2 PN :
TM+/MotTemp+ C 5 ; ! 3|a | TP | e |
TM-MotTemp- I S £ - [ —1 4|4 —j‘m M
I [ | 5[5 | 21w [ o |
P S m— ' | 6|6 [ 2TP2() = n_ |
——— H® a
| |
7 ORI -
@ Motor
@ Terminal box
® Holding brake (not used)
@ Backup temperature sensor. Connect the backup sensor only if neces-
sary.
® Shield connection via cable clamp of strain relief in the screwed cable
connection
® Equipotential bonding motor
@) Equipotential bonding machine
Connection designations at the Rexroth drive controller
Fig.14-11: Electrical connection diagram (ex-nA design)
= ° Only one contact pair of the PTC thermistor connections po-

sition 3-4 or 5-6 is connected to the motor cable.

° The seal between the terminal box lid and the terminal box

must neither be damaged nor removed.

° Observe the size of the threaded cable connection and con-

nection thread for the cable inlet into the terminal box.

®  The connections of the motor-windings in the terminal box

must not be removed.

14.10.3 Encoder Connection

A 15 meter-long connection cable is connected with the explosion-protected
motors. This connection cable has been connected with the encoder at the
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factory. The connection cable has been connected to the encoder in the factory
and has to be connected to the controller after the motor has been mounted.

DANGER

Explosion hazard due to improper handling during the connection of the
motor!

The junction to/on the motor drive device must be located outside of the ex-
plosive atmosphere.

= Observe the following when connecting the encoder:

®  The encoder housing on the motor may no longer be opened
in principle! Do not remove any of the screws on the encoder
housing.

e  Work may be carried out only if the electrical system is not
under power.

®  Please observe the information of project planning for the con-
troller, as well as the details in chapter 8.8 "Encoder Connec-
tion " on page 245 of this documentation.

14.10.4 Equipotential Bonding Conductor

A\

WARNING

Explosion hazard due to improper handling during the connection of the
motor!

The equipotential bonding on the motor has to be connected according to EN
60079-0:2004, chapter. 15.4 in addition to the grounding wire with a separate
cable with min 4 mm?2 cross section.

The motors for ATEX atmospheres have an additional connection terminal on
the motor flange to connect the equipotential bonding. Connect the equipoten-
tial bonding on the motor via the cable having the equipotential bonding of the
machine or installation and tighten the screwed connection.

0] Terminal for grounding conductor
Fig.14-12: Equipotential bonding exemplary for MAD130
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Protective conductor terminal on motor frame size MAD... Terminal area
100...130 0..0.10mm?
Fig. 14-13: Terminal for grounding conductor

14.10.5 Cooler of MAD Motors

MAD motors in ATEX design are equipped with a fan adapter for operation with
an external fan.

I The required fan and corresponding connection materials (air hose,
connection clamps, etc.) do not belong to the scope of delivery of
the motor; these must be provided by the machine manufacturer.

A

CAUTION

Danger of explosion due to electrostatic charge"

Please observe the following when selecting and mounting the air hose be-
tween motor and fan,

e the hose has to be approved for the use in ATEX atmospheres on the
basis of its properties.

e there must be no electrostatic charge.

MAD motors may be operated only if the fan provides the specified minimum
amount of air flow on the motor side. Therefore, when selecting radial fans or
central ventilation systems, take into account the length of the air duct to be
installed, as well as the air baffles. You will find further notes on the aforemen-
tioned in chapter 9.8.2 "Radial Ventilation in Strongly Contaminated or Explo-
sive Atmospheres" on page 262.

14.11 Acceptance Test

Before the system is commissioned the first time or after having replaced the
motor, you have to carry out an acceptance test, including an acceptance log,
in which the notes and conditions for application specified herein are confirmed.

14.12 Commissioning
14.12.1 General Information

A

CAUTION

Damage to property due to errors in the control of motors and moving
elements!
®  Commissioning in ATEX atmospheres is prohibited until it has been as-

certained that the overall system corresponds to the demands and certif-
ication conditions for ATEX protection.

e Do not carry out commissioning if connections, operating states or product
data are unclear or faulty!

o Do not carry out commissioning if the safety and monitoring equipment of
the system is damaged or not in operation.

e  Contact Bosch Rexroth for missing information or support during com-
missioning!
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Keep the documentation of all products you are using ready.
Check the products for damage.

Check all mechanical and electrical connections (incl. the potential equal-
ization line!).

Activate the safety and monitoring equipment of the system.

When all prerequisites have been fulfilled, proceed as follows:

1.
2.

3.

Activate the fan for cooling the MAD motor.

Carry out the commissioning of the drive system according to the instruc-
tions of the corresponding product documentation. You can find the re-
spective information in the functional description of the drive control
devices.

Log all measures taken in the commissioning report.

The commissioning of drive control devices and the control unit may require
additional steps. The inspection of the functioning and performance of the sys-
tems is not object of these operating instructions; instead, it is carried out within
the framework of the commissioning of the machine as a whole. Observe the
instructions and regulations given by the machine manufacturer.

DANGER

Explosion hazard! Fatal injury due to errors during the control of motors
or works on moving elements!

Do not work on unsecured and operating machines.

Before accessing motors after having switched them off, let them cool
down for a sufficiently long time. Cool-down times of up to 140 minutes
may be required!

Make sure that the motor is only dismantled in the de-energized state and
a non-explosive atmosphere.

Before working on the system, always use a suitable measuring instru-
ment (e.g. multimeter) to assure that the parts no longer have a residual
voltage (e.g. due to the residual energies of capacitors in filters, drive de-
vices, etc.). Wait for their discharging time.

Secure the machine against accidental movements and against unau-
thorized operation.

Before dismantling, secure the motor and power supply against falling or
movement before disconnecting the mechanical connections.

Observe the notes regarding dismantling in the documentation of the mo-
tor purging control device.

In the case of malfunctions, maintenance or deactivation of the motors, proceed
as follows:

1.
2.
3.

Use the control commands to bring the drive to a controlled standstill.
Switch off the power and control voltage of the drive device.
Switch off the motor protection switch for the motor fan.
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Secure the machine against accidental movements and against unau-

Wait for the cooldown times of the motor and the discharge time of the

Before dismantling, secure the motor and power supply against falling or

4.  Switch off the main switch of the machine.
5.
thorized operation.
6.
electrical systems to elapse.
7. Disconnect all electrical connections.
8.
movement before disconnecting the mechanical connections.
9. Dismantle the motor from the machine.
10.

Log all measures taken in the commissioning report.

14.14 Maintenance / Repair

Increase availability with regular preventive maintenance measures. Notice the
information in the maintenance schedule of the machine manufacturer and the

following details regarding maintenance measures and intervals for the motor.

Explosion hazard!
Death by electrocution possible due to live parts with more than 50 V!

Working on parts that are under power while the danger of explosions

WARNING exists is strictly prohibited.

e  Before starting work that has to be carried out, observe the important
safety regulations according to DIN VDE 530, such as releasing the power;
securing against restarting; ensuring that the system is not under power;
grounding and short-circuiting; and covering or fencing off neighboring
parts that are under power.

o Ensure that the measures mentioned above cannot be repealed before
the work is completed.

Servicing Measure Interval

Check the functioning of the fan and the
air circulation.

According to the guidelines in the machine
maintenance plan, but at least every 1,000
operating hours.

According to the guidelines in the machine

Check the air hoses for motor cooling for
proper seat and tightness.

maintenance plan, but at least every 1,000
operating hours.

Check the mechanical and electrical con-
nections.

According to the guidelines in the machine
maintenance plan, but at least every 1,000
operating hours.

Check the machine for smooth running, vi-
brations and bearing noises.

According to the guidelines in the machine
maintenance plan, but at least every 1,000
operating hours.

Remove dust, chips and other dirt from the
motor housing, cooling fins and the con-
nections.

Depending on the degree of soiling, but
after one operating year at the latest.

Fig. 14-14: Maintenance measures
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A\

WARNING

Danger of explosion due to inappropriate repair or servicing works!

®  Repairs on ATEX motors may only be carried out by Bosch Rexroth Elec-
tric Drives and Controls GmbH or workshop that has been authorized by
Bosch Rexroth.

Defective ATEX motors must be sent back to the place of manufacture or to a
Bosch Rexroth authorized workshop for ATEX motors for repairs such as

e  Replacing the motor encoder
e  Replacing the radial shaft sealing ring

In no case may they be dismantled or repaired by a workshop not authorized
by Bosch Rexroth.
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Service and Support

Service and Support

Helpdesk

Our service helpdesk at our headquarters in Lohr, Germany, will assist you with
all kinds of inquiries.

Contact us:

e By phone through the Service Call Entry Center,
Monday to Friday 7:00 am - 6:00 pm CET
+49 (0) 9352 40 50 60

e By fax
+49 (0) 9352 40 49 41

® By e-mail: service.svc@boschrexroth.de

Service Hotline

Internet

Out of helpdesk hours please contact our German service department directly:
+49 (0) 171 333 88 26

or

+49 (0) 172 660 04 06

Hotline numbers for other countries can be found in the addresses of each
region (see below).

Additional notes regarding service, maintenance and training, as well as the
current addresses of our sales and service offices can be found on

http://www.boschrexroth.com
Outwith Germany please contact our sales/service office in your area first.

Helpful Information

For quick and efficient help please have the following information ready:
e  Detailed description of the fault and the circumstances

e Information on the type plate of the affected products, especially type co-
des and serial numbers

®  Your phone and fax numbers as well as your e-mail address so we can
contact you in case of questions


mailto:service.svc@boschrexroth.de
http://www.boschrexroth.com
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Adapter plates 226

Gearbox 225

Sealing air connection 223

Thread reducing fittings 225
Additional components 341
Additional components ATEX motors 327
Ambient temperature 253, 336
Application conditions 335
Application conditions for ATEX motors 322
Application notes 253
Appropriate use 334
ATEX category and zones 335
Average speed 282

B
Bearing 202
Bearing for coupler connection 278
Fixed bearing A-side 278
High speed bearing 278
Reinforced bearing 278
Standard bearing 278
Bearing failure 290
Bearing lifetime
Grease lifetime 291
Mechanical bearing lifetime 290
Bearing lifetine 290
Bearings 277
Wear 290
Bevel gear pinions 289
Brake 323
Brake enrgy 270

C
Cable outlet direction 343
Cleaning 256, 261
Condensation 266
Connection conditions 336
Connection techniques 227
Clamp designations 245
Connector 229
Coolant connection threads 250
Coolant inflow 250
Coolant outflow 250
Encoder connection 245, 273
Holding brake 248
Inner diameter of hose 251
Motor cooling system 249
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Power connection 227
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Connector, see connection techniques 227
Continuous current at standstill 20
Continuous torque at standstill 20
Coolant 264
Corrosion protection 264
Coolant additives 265
Ready-to-use cooling water 265
Water treatment kits 265
Coolant inlet temperature 266
Coolant supply 312
Cool-down times 349
Cooling system 199
Cooling water treatment 265
Corrosion 302
Couplers 288
Cycle duration 19
Cylinder roller bearing 278

D
Deactivation 310
Declaration of conformity 330
Deep-groove ball bearing 277
Delivery status 301
De-rating 20
Device category Il 335
Device group / device category 320
Device groups 321
Dimension sheets MAD100 101
Dimension sheets MAD130 113, 125
Dimension sheets MAD180 143
Dimension sheets MAD225 155
Dimension sheets MAF100 161
Dimension sheets MAF130 169
Dimension sheets MAF160 177
Dimension sheets MAF180 185
Dimension sheets MAF225 194
Disassembly 310
Discharge capacity 18
discharge time 310, 350
Drive elements

Belt pulley 287

Bevel wheels 287

Coupler 287

Gearboxes 286
Drive shaft

Keyway, graduated 274
Dusts 336

E
El. connection diagram 346
Electrical connection 308
Emergency stop 337
Encoder 271
Accuracy 272
Compatibility 272
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Incremental 272

Interface 272

Multiturn 272

Singleturn 271
Encoder connection 346
Environmental influences 337
Equipotential bonding 342, 347
Explosive areas 320

F
Fan, 337

Minimum distance 261
Fan housing 302
Faults 314
Feedback, see motor encoder 200
Fit 308
Flange assembly 306
Flange installation (B05) 342
Foot mounting (B35) 342
FuBmontage 306

G

Gases and dusts 335

Grease lifetime 291
Reduction factors 291

Grounding 336

H

Handling 301

High-voltage test, also see test 301

Holding brake 202, 323
Clamping 270
Deceleration effect 271
electrically clamping 269
electrically releasing 269
grind-in 313
grind-in procedure 313
Holding torque 271
Warning 269

Holding Brakes
Maintenance 313

Housing paint 260

Humidity 253

I
Identification 301
Ignition protection class
Temperature classes 322
Ignition protection classes 321
Inappropriate use, 6
Consequences, exclusion of liability 5
Installation 305
Installation positions 257
Output shaft at bottom 260
Overhead output shaft 259
Intended use
Applications 5
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Introduction to the product 1

K
Key 201
Keyway 201

L
Labyrinth seal 276
Drain hole 276

M
Maintenance 311, 350
Mass 19
Maximum current 18
Maximum output 18
Maximum speed 18
Maximum torque 18
Motor Assembly 307
Motor bearings, see also bearings 277
Motorbefestigung 306
Motor Cooling 261
Coolant Inlet Temperature 266
Motor cooling, 262
Coolants 263
Fan 261
Pre-warning temperature 267
Shut-down temperature 267
Motor encoder 200
Motor encoder, see also encoder 271
Motor Fan 312
Motor frame length 199
Motor frame size 199
Motor name plate 301, 339
Additional identification plate 340

N
Name plate 301
Number of pole pairs 19

0]
On Time 17
Operating 309
Operating conditions 253
Operating Modes 17
Operating temperature 336
Oscillating behavior of attachment parts 297
Resonances 297
Oscillating quantity level 295
Output shaft 201
Key 274
Key groove length 274
Smooth shaft 273
Unbalance / balance 274
Overall system 341
Overdetermined bearings 287
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Power connection via terminal box ("F, K, S, T")
230

Power connection with connector 228

Power connection with terminal box ("D, E, G, H")
238

Power wire cross section 18

Pressure drop 19

Protection class 255

Protective sleeve 303

R
Radial fan 262, 341, 348
Air delivery rate 262
Air hose 348
Minimum amount of air 348
Radial forces 258, 279
Radial shaft sealing ring 274
Tightness 275
Radial stress 279
Rated current 18, 20
Rated power 18
Rated speed 18
Rated torque 18
Repair 350, 351
Residual risks
Ageing 324
Dust atmosphere 338
Grounding and stray currents 324, 338
Overloading the system 324
residual risks
aging 338
overloading 338
temperature monitoring 339
Risks of corrosion 337
Rotor moment of inertia 18

S

Safety 305

Safety instructions for electric drives 7
Safety instructions for electric drives and controls
333

Selecting and labeling ATEX motors 324
Servicing 350, 351

Setup elevation 253

Shaft sealing ring 274

Shaft stress 277

Shape 257

Shock 254
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Skew bevel driving pinions 289
Sliding friction 279

Standards 3

Start-up 309

Storage 302

T
Technical data MAD100 21
Technical data MAD130 33
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Technical data MAD180 52
Technical Data MAD225 59
Technical data MAF100 62
Technical data MAF130 73
Technical data MAF160 85
Technical data MAF180 91
Technical Data MAF225 98
Temperatures 336
Terminal box 343
Terminal box, see connection technique 227
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Ground wire 301
High-voltage test 301
Insulation resistance 301
Test at the factory 301
Test on the customer side 301
Thermal time constant 19
Tightness 259
Torque constant 18
Transport 302
Troubleshooting 314

U

Use, see intended use and see non-intended use 5
Utilization factor 253

Vv

Vibration 254

vibration-absorbed attachments 254
vibration-decoupled attachments 254

w
Warning symbols 333
Winding code 199

V4
Zones of explosive atmospheres 320



Bosch Rexroth AG | Electric Drives Rexroth IndraDyn A | Project Planning Manual
and Controls



Project Planning Manual | Rexroth IndraDyn A Electric Drives | Bosch Rexroth AG
and Controls

Notes



Rexroth
Bosch Group

AL

911295781 DOK-MOTOR*MAD/MAF****-PRO6-EN-P


mailto:service.svc@boschrexroth.de
http://www.boschrexroth.de

