6. MAC 093

6.

MAC 093

6.1. Technical Data
Motor type MAC ...

Designation Symbol | Unit

093 A---WS 093B---0S 093C---KS
Nominal motor speed V n min-1 2000 2000 2000
Continuous torque at standstill 2 Mgn Nm 9.2 (12.0) 9 14.5 (20. 0) 5) C 19.5 (28.0) 9
Continuous current at standstill lan A 11(14) 9 18 (25) 5 ) 22 (32) 9
Rotor moment of inertia 3 Ju kgm? 22 x 10 29 x 10° 4Q 42 x 104
Torque constant at 20 °C Km Nm/A 0.875 O 831 0.910
Windings resistance at 20 °C Ra Ohm 1.313 0.433
Windings inductance La mH 16.0 7.0
Maximum peak of pulse current Ipeak A 54 @ 110
Thermal time constant T min 50 (30) ® 5 ) 5) 50 (45) 9
Mass 4) My kg 13.0 (/%5 22.0

093A---PS |/ 093B---JS 093C---FS
Nominal motor speed 1) n S/ 3000 3000
Continuous torque at standstill 2 Mgn 14.5 (18.3) 9 19.5 (28.0) 9
Continuous current at standstill lan 27 (34) 9 35 (50) ®
Rotor moment of inertia 3 Ju 29 x 10 42 x 104
Torque constant at 20 °C Kmn 0.554 0.579
Windings resistance at 20 °C Ra 0.227 0.175
Windings inductance La 4.0 2.9
Maximum peak of pulse current Ipeak 134 173
Thermal time constant T 50 (45) ® 50 (45) 9
Mass 4 My 16.5 22.0

093B---GS 093C---DS

Nominal motor speed V n 4000 4000 4000
Continuous torque at standstill 2 Mgn 2(12.0)9 14.5 (20.0) 9 19.5 (28.0) 9
Continuous current at standstill 22 (28) 38 (53) ® 48 (69)
Rotor moment of inertia 3 22 x 10+ 29 x 104 42 x 104
Torque constant at 20 °C 0.438 0.388 0.413
Windings resistance at20 °C 0.328 0.136 0.089
Windings inductance 4.0 2.0 15
Maximum/peak of pulse current 108 192 242
Thermal'time constant 50 (45) ® 50 (45) ® 50 (45) 9
Mass 4) 13.0 16.5 22.0

093 A---HS 093B---ES 093C---CS
Nominal motor speed V n min-! 6000 6000 6000
Continuous torque at standstill 2 Mgn Nm 9.2 (9.8)® 14.5 (20.0) 9 19.5 (28.0) 9
Continuous current at standstill lan A 32 (34) 9 54 (74) 9 60 (87) 9
Rotor moment of inertia 3 Ju kgm? 22 x 10 29 x 104 42 x 104
Torque constant at 20 °C Kmn Nm/A 0.292 0.277 0.331
Windings resistance at 20 °C Ra Ohm 0.146 0.069 0.057
Windings inductance La mH 1.8 1.0 0.9
Maximum peak of pulse current lpeak A 162 268 302
Thermal time constant T min 50 (45) ® 50 (45) ® 50 (45) 9
Mass 4) My kg 13.0 16.5 22.0

1) The usable motor speed is determined by the drive used.

Only those usable speeds n,,,, found in the selection lists of the motor-drive combinations are binding.
2) With 60K overtemperature at the motor housing.

Continuous torque can be limited by the drive. See selection data.
3) With tacho-generator, without holding brake
4) With tacho-generator, without holding brake, without blower.
5) Parenthetical values apply to versions with surface cooling.

Fig 6.1: Type-dependent motor data
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6. MAC 093

Designation Symbol | Unit Data
Permissible ambient temperature Tum °C 0..+45
Permissible storage and T °C -20 ... +80
transport temperature
Maximum installation elevation m 1000 m. above sea level
Protection category IP 65
Insulation classification F
Housing coat Black prime coat
(RAL 9005)
Voltage constant of the Cw Vs/rad 0.0143 O 0.0286
tachogenerator V) V/min-1 1.5/1000 ,\\ 3/1000
1) Tachovoltage can be selected application-related. ‘Q\V
Fig 6.2: General data MAC 093 @)
<N
Designation Symbol | Unit Data holdir‘g lg?ake
Standard heavy- extra heavy-duty
Principle of action electrically act\ release
Holding torque My Nm 6.5 % 22
Nominal voltage Un v DC 10%
Nominal current In A 0.7 0.7 0.7
Moment of inertia Jg kgm? 1.06 6x 10 3.6 x 10
Release delay 1 ms 60 70 70
Clamping delay tx ms 30 30
Mass mg kg 1.1 1.1

Fig 6.3: Technical data - holdi

Designation Symbol Radial cooling
Power consumption Sy 40/42
Nominal voltage Uy AC2300r115" AC2300r115"
Frequency f 50/60 50/60
Mass m, approx. 3.3 2) approx. 3.2 2
Protection category blower unit IP 24 IP 24
Protection category blower motor IP 44 IP 44

1) 115V special design

2) Blower shroud for motor with tachofee

Fig 6.

4.

- surface cooling
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6. MAC 093

6.2. Torque-Speed Characteristics
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speed characteristics MAC 093
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6. MAC 093
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6. MAC 093
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6. MAC 093
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6. MAC 093

MAC 093 C-+-KS
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6. MAC 093
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6. MAC 093

Permissible radial force
I:radial

Permissible axial force
F

axial

6.3. Shaft load capacity
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Fig 6.11: Shaft load
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radial © Permissible radial force as a function of
distance x and average rpm nayerage
output shaft without keyway
- = output shaft limit with keyway per
DIN 6885 sheet 1, 8/68 edition
X - distance x
Naverage- a@verage speed of servo motor
(arithmetic average)
Calculations based on: 30,000 operating
hours as nominal bearing life span L1gh
For higher radial loads Fload the
bearing life span drops as follows:
L1oh = (Fradial /Fload)3 - 30,000 h DGMAC0S3

Fig 6.12: Permissible radial force

Faxial = 034 ° Fradial

F..ai - Permissible axial force
F.agia - Permissible radial force
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6. MAC 093

6.4. Dimensional data - natural convection

s~
| 4xM8-12

T

Detail Y Mol (=

D) pe per DIN 42948,

|
== N7, e mourting posable
i Qy M - as per design B14 (threads in flange)
\ = @ tor power connector
\ q Must be ordered separately.
%0 4 0 Table:
S1[S2[ S3[S4 [ Pg

Type

INS 108 3)|122| 42| 100(107| 21

INS 1722)|135| 53| 145[109| 36

2) with MAC 093 B-0-GS, MAC 093 B-0-ES
MAC 093 C-0-FS, MAC 093 C-0-DS

MAC 093 C-0-CS
MAC 093 A 275 3) other MAC 093 +-+-+

MAC 093 B 316

I—

95
024 5
|
gSO j6

X

@ Dimensional table

Size Dim. AY

Tachofeedback connector:

MAC093C| 375 Must be ordered separately.
1) Bigger with some options. The then Table
applicable dimension is indicated Name Conn. type |Dim. F
under the respective feature. :
straight P INS 302 123
Position accuracy in terms of connector =~ INS102 | 125
concentricity, excentricity and andle _
coaxiality to the shatt per DIN com & | 2] e | 12t
42955, tolerance class N, 12/81
edition. 4) Cannot be used in motors with power connector
INS 172 and a power connector mounting
direction towards side B. MB093-0/1

Fig 6.13: Dimensional data - MAC 093 (natural convection)
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6. MAC 093

Available options

Power connection
The output direction of the electrical power connector is
selected at the time the order is placed. Possible output

directions are:
+ to side A

* to side B

+ to the right

+ to the left
The drawing depicts side A as output direction. The
dimensions of any other direction are obtained by

a virtual turning of the connector housing around the Z
axis.

Motor version
» Tachofeedback and second shaft end

/_'

View X: 45°

‘22.50\450

i
L LSS

<X
SN

_|, .

Cover
mounted
at
delivery.

2

I\
N
[6)]

o

View X:

95

©)
_'_

G

@ Incremental encoder

»’:’7 connector
& N ——L Must be ordered separately.
- 3
4\\\\\§ Name Conn. type | Dim. G
~N | straight  |=L. INS301| 88
M ¥ § Sy | conn. 2= INs101| 90
] | INS 351
angle 86
/? conn. .)F| INS 311
&l I3 =
)‘ i ’< A | 110 |
» Tachofeedback and mounted absolute encoder
(see following page) MB093-0/2
Fig 6.14: Dimensional data - MAC 093 - available options - (natural convection)
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6. MAC 093

Available options

» Tachofeedback and mounted absolute encoder
View X:

22 5%~ 22.5° 25
~aL

Absolute encoder, conn.
Must be order eparately.

Name @1. type Dim. G

straight %.5 INS 326 104
I 1— conn. ( —r— INS 92 106

angl

S
Y

)—F| INS 322 102

Blocking brake ablefor, blacking brake
- without blocking brake ‘
Dim. A retained
« Standard blocking brake: 6.5 Nm
Dim. A. retained
+ heavy-duty blocking brake: 14.0 Nm
+ extra heavy-duty blocking brake: 22.0

Output shaft

« plain shaft (recommended type)
 with keyway per DIN 6885-sh. 1,
(Note! balanced with entire key.

58 edition

Matching key: DIN 6885-A 8 x 7 x 40
Must be ordered separatel;v

t=7

!

Hl

Special centering diameter
+ 0130 j6 MB093-0/3

Fig 6.15: Dimensional data - MAC 093 - available options - (natural convection)
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6. MAC 093

6.5. Dimensional data - radial cooling
Rl S3® :51 e 22.5&?2®
© V®\ [l g ®\< | 4xms-12
. N
s e LEEIH- | /
\ E—— —| i @_ A )\Z
/y\ | | ‘ 1 ‘ o A\« \ @r
e 4@ 2 S 1 a5 @
m,/ ®@|E s 11 WSS
‘o -e=ih——— S I - X ‘
8 2 1 ” | 1 N 6’6%‘?9 I }
2 : @ ,
f ! e I Y g <= o] /
.16 j/é" 76 — ) ) |
D, / ﬁ' X 7__ ‘1.'_ ‘
E. 4 < i~ /- ~
air outlet 3 BN '/ / 'L_LJ l \@
removable ® air inlet - ® o
mounting lid BY | o 156 — o
for MAC 090 A A® — 162 -
DIN 748 section 3, 7/75
Detail Y 1 < 971 edition, cylindrical
N DS 'M8-19 per
2, 5/83 edition
A 5., : g torque Ma
‘ - — | the threads of the
8 & ,H___t_if’___,é? ce
Q ] Q lange type per DIN 42948,
I y | edition, makes mounting possible
< ~ - as\per design B5 (throughhole in flange)
\ ' - as per design B14 (threads in flange)

@ Dimensional table

size ~2im| Al | B

MAC 093 A | 275 76
MAC 093 B| 316 73
MAC 093 C| 375 | 132

1) Bigger with some options. The then

applicable dimen

sion is indicated

under the respective feature.

Position accuracy in terms of
concentricity, excentricity and

coaxiality to the

shaft per DIN

42955, tolerance class N, 12/81

edition.

@ Blower connector: INS 195

Must be ordered

separately.

®

otor power connector
ust be ordered separately.

Table

Type —2M- | §1 | S2 | S3 | S4| Pg
INS 1083 |122 | 42 | 100 |107| 21
INS 1722 |135 | 53 | 145|109| 36

2) withMAC 093 B-+-GS, MAC 093 B-+-ES, MAC 093 C-+-FS,

MAC 093 C-+--DS, MAC 093 C---CS
3) Other MAC093 +-+-

Tachofeedback connector:

Must be ordered separately.

Table
Name Conn. type Dim. F
straight =L INS 302 123
)_
connector =~ INS 102 125
angle 3L INS352 |  qp4
conn. 4) )-F| INS 312

4) Not for use in motors with power connector INS 172
and power connector mounting direction towards side B.

MB093-1rad/1

Fig 6.16: Dimensional data - MAC 093 (radial cooling)
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6. MAC 093

View X:

Available options

Power connection

The output direction of the electrical power connector is
selected at the time the order is placed. Possible output
directions are:

+ toside A

+ to side B

+ to the right

+ to the left

The drawing depicts side A as output direction. The
dimensions of any other direction are obtained by

a virtual turning of the connector housing around the Z
axis.

Motor version
- Tachofeedback and second shaft end
o /_'

Cover
mounted
at
delivery.

|
i
a
¥

max. 22

Incremental encoder

» Tachofeedback and mounted absolute encoder
(see following page)

connector

Must be ordered separately.
Name Conn. type |Dim. G
straight 3L, INS301| 88
conn. Zr~ INS101| 90
angle INS 351
conn. ).F| INs 311| 8@

MB090-1rad/2

Fig 6.17: Dimensional data - MAC 093 - available options - (radial cooling)
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6. MAC 093

Available options

» Tachofeedback and mounted absolute encoder
View X:

22 5%t 22.5° 25
~a

@ Absolute erﬁgger conn.

Must be or{ separately.

Name f%onn. type Dim. G
strai Y\\J‘k INS 326| 104
=1 IS Connglk 2~ INs92 | 106

@) ﬁmsszz 102
N

Blocking brake
+ without blocking brake
Dim. A and B retained

+ Standard blocking brake: 6.5 Nm
Dim. A and B retained

- heavy-duty blocking brake: 14.0 Nm 546 | 103
- extra heavy-duty blocking brake: 22. 405 | 162
Output shaft
+ plain shaft (recommended type)
+ with keyway per DIN-6885 sh.
(Note! balanced with entire ke
- 20
Matching key: DIN 688
Must be ordered separately.
|
t=7 )
40 |
[se]
Special centering diameter
+ @130 j6
@ Blower arrangement
Looking towards motor shaft.
| | |
! ! !
el 8y e
D |, | |
I elow left right MB093-1rad/3

Fig 6.18: Dimensional data - MAC 093 - available options - (radial cooling)
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6. MAC 093

6.6. Dimensional Data - Axial Cooling

122.5

Sl ®\ . s
| 4xM8-12

[ ] [ (E% 2 = ( Q
= & 45° @
| 190 o
''''''''''''''' I e e, |||
S
[Te}
3 !r ‘ 4
L1 \L = Y ! A
.“ 5 ‘ ¥ t /
D 16aur outlet \ ‘ \/ {u}mLO
— — air inlet 157
@ | AN :
- -~ L® 4_
Detail Y 11 end per DIN 748 section 3, 7/75
=T C 72, 1971 edition, cylindrical

il € ot DS M8-19 per
I section 2, 5/83 edition
50 .02 tening torque Ma
! M 1 s in the threads of the
EI__——_::_,E;: enter spigot: 5SNm
v Q
Q‘y X< I &;Ian e type per DIN 42948,

95
024 k6
1

1/65 edition, makes mounting possible

- as per design B5 (throughhole in flange)
4 ‘7 + as per design B14 (threads in flange)
50 Motor power connector
Must be ordered separately.
@ Dimensional table

size ~Dim.] A1) Table .
MAC 093 A | 354 Type~2IM-| 51 | s2 | s3 | 84| Pg
MAC 093 B | 395 | 130 INS 1089 [122 | 42 | 100|107 21
MAC 093 C| 454 | 189 INS 1722 [135 | 53 | 145 [109| 36

2) with MAC 093 B-+-GS, MAC 093 B-+-ES,

1) Bigger with some options. The then MAC 093 C---FS, MAC 093 C---DS,
applicable dimension is indicated MAC 093 C---CS
under the respective feature. 3) other MAC093 +-+-

Py . ® Tachofeedback connector:
Position accuracy in terms of Must be ordered separately;

concentricity, excentricity and types INS 302 or INS 102
coaxiality to the shaft per DIN

42955, tolerance class N, 12/81 @
edition. Blower connector: INS 195
Must be ordered separately. MB093-1/1

Fig 6.19: Dimensional data - MAC 093 (axial cooling)
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6. MAC 093

Available options

Power connection

directions are:
+ toside A

- toside B

+ to the right
* to the left

axis.

Motor version

@ Incremental e
connector

Must be ordered separa

The drawing depicts side A as output direction. The
dimensions of any other direction are obtained by
a virtual turning of the connector housing around the Z

- Tachofeedback and mounted incremental encoder

The output direction of the electrical power connector is
selected at the time the order is placed. Possible output

Name Conn. type Dim. G
straight =L INS301| 123
conn. ~r” INS101| /125

[7)
L -
Table:
Dim.
Size L B
MAC 093 A | 454 89
MAC 093 B | 495 130
MAC 093 C | 554 189
MB093-1/2

Fig 6.20: Dimensional data - MAC 093 - available options - (axial cooling)

IMDR/ARIA - DOK-MOTOR*-MAC™******-PRJ1-EN-P * 04.96

113



6. MAC 093

Available options

» Tachofeedback and mounted absolute encoder

o 22.5°
22.5° —w-= 86

@ Absolute encoder conn.
Must be ordered separately.

Name Conn. type Dim. G
straight | —  |INS 326 | 104
conn. 2= INS 92 106

Blocking brake

+ without blocking brake
Dim. L and B retained

« Standard blocking.brake: 6.5 Nm
Dim. L and B retained

+ heavy-duty blocking brake:14.0

+ extra heavy-duty blocking brake:

Output shaft

« plain shaft (recommende
« with keyway per DIN 6885
(Note! balanced with entire key.

4+0.1

le for blocking brake
and 20 Nm

Vers. 2 Vers. 4| Vers. 2=
L B L B | Motor with tachofeedback

093 A|384 | 119 | 484|119 I\\//Ierts.4;tht - otoedback and
os3 425 [ 160 525 160] W Shad BEr ™ ™
C 093C|484 | 219|584 219

Matching key: DIN 6885-A 8 x 7 x 50
Must be ordered separately.

Y

=7 ) |
40 I

[oe]

.Sg?cgglj genterlng diameter B051/8

Fig 6.21: Dimensional data - MAC 093 - available options - (axial cooling)
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6. MAC 093

6.7. Available Options

Type code fields Example: MAC 093 A-_Q"__§'4 - C/DQ'A‘_Q __| 520LV/S000
[1. Motor for analogue drives MAC
|2. Motor size 093
|3. Motor length A B, C
4. Type of cooling:
natural convection surface cooling
axial radial C )
blower right |blower below| blower left N
AC | Ac [AC | AC | AC | AC | AC | AC N
230V [ 115V [230V [115V |230V | 115V [ 230V | 115V (\
0 1 | 21 6 A 7 B 8 C b
5. Type of windings ()
) Motor length N
Nominal rpm A B c *\~
2000 min ! ws oS KS )
3000 min - PS Js FS @
4000 min "' LS GS DS
6000 min ! HS ES cs ((\/
6. Motor feedback
Motor type
with tachofeedback

with tachofeedback and second shaft end
with tachofeedback and mounted incremental or absolute encoder

Tacho voltage

set to nominal motor speed
(nominal rpm > 3000 min™!  : 1,5 /1000 min ")
(nominal rppm <3000 min~"  :3 /1000 min™")
1.5 V/1000 min "'

Tacho type
Standard
increased smooth run quality

7. Centering diameter
for design BO5 and B14
for design BO5 and B14

8. Power connection

connector to side A
connector to side B
connector to right (looking ©nto output shaft)
connector to left (looking onto output shaft)

9. Blocking brake
without blocking brake
with standard blocking brake (6.5 Nm)

with heavy-duty blocking brake (14 Nm)
with extra heavy-duty blocking brake (22 Nm

10. Type 2
Incremental encoder with standard mounting Wi
Mounted Incremental encoder with shock-damped mounting DI
encoder Absolute encoder AM
11. Encoder code 2
For available types, see section 2.4 "Motor feedback"

12. Special types
Fixed and documented by INDRAMAT with special
number (see Drawing no.: 106-0105-4301-XX)
Does not apply to standard motors.

1) For type 3 motors (with 2nd shaft end and tachofeedback).
Not available with axial surface cooling.

2) Type code fields 10 and 11 do not apply to motor types 2 and 3. TLMAC093

Fig 6.22: Type codes - MAC 093
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6. MAC 093

6.8. Special Options

Specification of Option

with keyway per DIN 6885, sheet 1

Fig 6.23: Special options with a MAC 093
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