AL HR HD
W

EFN

IE4 {/E—H% & B
IE4 - Low voltage

General performance motors




{EE—RSFIREEH | IE4 - Low voltage General performance motors



{EE—R% &L | IE4 - Low voltage General performance motors 3

B

Content

04 Framiiig 04 General information
07 iTER 07 Ordering information
08 ®hE 08 Rating plates

09 ST 09 Electrical design

12 it 12 Mechanical design
20 TN ER IR 20 Variable speed drives
26 BIAREE 1IE4 26 Technical data IE4

32 SV E R IMEE R 32 Dimension drawings
37 ETE{I 37 Variant codes

42 —R FRIEEBHE T 42 General performance

motors in brief

ABB {EEFENIAE T ABB W—iimGaFIH/ES ABB Low voltage motors are with ABB
1, IXLEEHALASEEIAEE ] OEM (& duality and support. These motors have the

PSSR ) HOIATT, FEHIAE) IE4 3z, ~ |eatures appreciated by volume customers
and serial OEMs. Motors achieve |IE4 efficiency.
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General information

e
ABB BHIRALFA=HRERIRIT, HIZ®&S IECH] EN Efn
T, B, AHREREHFSHMOERISEAIEN.

FREAEF RIBII 1SO 9001 EFRBRZIAIER 1SO 14000 FEIR
H, FRSEEANKEES.

FEmET

ABB M2BAX IEARFIFRERAT—RBAENEESR=ERLE
. ZRFIBNBETIABBEEKAL T AR, MNLEKEFE
M, BINEEIECEFMREURAREGBIRE, MESIXIE4ARERL
Eh, FEHPEREFEEMIFE (GB18613-2020) .

M2BAX IE4 AR5 BN EER2EN At EMEBHNOEME FiFIT,
HNASERN. KR, #EN. 4680, BRNWE, ERT
KALIE, BEE=IA. BRTE. R, BH. K., BE. A%
T, M2BAXHIILBRRERERSAEFRETIBEENZE, &5
M mREERESRHEIE K,

Standards

ABB motors are of the totally enclosed, three phase squirrel
cage type, built to comply with international IEC and

EN standards. Motors conforming to other national and
international specifications are also available on request.

All production units are certified to ISO 9001 international
quality standard as well ISO 14000 environmental standard
and conform to all applicable EU Directives.

IEC/EN

Bs HA
Electrical Mecharical
IEC/EN 60034-1 IEC 60072

IEC/EN 60034-2-1
IEC/EN 60034-30
IEC/EN 60034-8

IEC/EN 60034-12

IEC/EN 60034-5
IEC/EN 60034-6
IEC/EN 60034-7
IEC/EN 60034-8

IEC 60034-14

Brief

M2BAX IE4 - Low voltage general performance motors are
ABB high efficiency products. This series of motors are
designed for both the Chinese market and export. Product
development is on ABB strong R&D platform. The design is
in line with international IEC standards and China local GB
standards. The efficiency level reaches IE4, equivalent to
Grade 2(GB18613-2020).

M2BAX IE4 is specially designed for OEM customers, mainly
integrated with fans, pumps, gear boxes, compressors and
general machineries. Targeted industry is Water treatment,
HVAB, Food & Beverage, Textile, Power, Pulp & Pater, Metal,
etc. The high quality of M2BAX and the excellent service of
ABB continuously make value for the customers. Higher
product flexibilities lead to meet the ever-changing need
from our customers.
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General information - Mounting

arrangements

TRz 2R B R

Foot-mounted motor

£ 1/ K83
Codel / codelll

FmCHiE 12
Product code pos. 12

=

Py ad &) [

IM B3 IM V5 IM V6 IM B6 IM B7
IM 1001 IM 1011 IM 1031 IM 1051 IM 1061

L

IM B8
IM 1071

M000007

A= ERZEER, RESTEDE

foot-mounted, term.box top

ESRIREIR, KOsk

Flange-mounted motor, large flange

283 1/ €83 1l FEfLBiiE 12
Codel / code ll Product code pos. 12
B = MGREKE, K&
:{ﬁiﬂ] @}: . flange mounted, large flange
IM B5 IMV1 IMV3 *) *) *)
IM 3001 IM 3011 IM 3031 IM 3051 IM 3061 IM 3071

OERERAN, %

Flange-mounted motor, small flange

= ERVA ] TERB
Codel / code ll Variant code
047 = B5 R4 B14
€1 = = Ly =
IM B14 IM V18 IM V19 *) * *)
IM 3601 IM 3611 IM 3631 IM 3651 IM 3661 IM 3671
[ERFOERRBIEN, KO
Foot- and flange-mounted motor with feet, large flange
K31/ K8 TENB
Codel / code ll Variant code
009 = B3 k&L B35
:{E] ] [@_ﬂ: . B35 from B3
IM B35 IM V15 IM V35 *) *)
IM 2001 IM 2011 IM 2031 IM 2051 IM 2061 IM 2071
[ERFOSRERBIEN, DS
Foot- and flange-mounted motor with feet, small flange
w1/ K TERE
Codel / codelll Variant code
008 = B3 R4 B34
£ 0 e EFe =°
IM B34 IM V17
IM 2101 IM 2111 IM 2131 IM 2151 IM 2161 IM 2171

*) Not Stated in IEC 60034-7.
IEC 60034-7 THIE
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FEantihix - BRIREFES: 1P {83 / IK 1$85

General information -

Degrees of

protection: IP code/IK code

LR RSN MBI F R D TS

« 3F 1P X8, iEA IEC 60034-5 8% EN 60529
« F IK fXF5, EF EN 50102

IP BAiA
BHIEA SRR (SIFIR) WERIMYE, URNEARNSEEIME, Bt
BRINRERSMENNERA, RIPVLEE, BRIKELESEEE

%uﬁ]o

IK €83
RPN AN S AR IRAEE DR,

Classification of degrees of protection provided by enclosures
of rotating machines refers to:

» Standard IEC 60034-5 or EN 60529 for IP code
» Standard EN 50102 for IK code

IP protection

Protection of persons against getting in contact with (or
approaching) live parts and against contact with moving parts
inside the enclosure. Also protection of the machine against
ingress of solid foreign objects. Protection of machines
against the harmful effects due to the ingress of water.

IK code
Classification of degrees of protection provided by enclosure
for motors against external mechanical impacts.

IP {CEBi5AR IK {CE3isEA
Explanation of the IP code Explanation of the IK code
HIEFE IFAHINZ A BHLER AR ROALEHEREK, BRH ERFHRRP $HIEAR
Ingress protection PiE BMRIRGKIZE International mechanical Characteristic group
Degree of protection to Degree of protection protection
persons and to parts of provided by the enclosure
the motors inside the with respect to harmful
enclosure effects due to ingress of
|P 5 we b K 08
1 2 1
fiE1 g1
Position1 Position 1
2: FALEXTF 12mm BIBIEH AT IKCBMAPEEEZEANXR:

Motors protected against solid objects greater than 12 mm
4: BELERTF 1tmm MEEHNIE
Motors protected against solid objects greater than 1 mm

5: FHfRIFEEML

Dust-protected motors
6: MRLFEM
Dust-tight motors
g2
Position 2
3: fEBNHERKEAZRE
Motors protected against spraying water
4: ERANBHKERZRE
Motors protected against splashing water
5: ERNEBRXERZRE
Motors protected against water jets
6: EENEXRERAZRE

Motors protected against heavy seas

Relation between IK code and impact energy:

KX HhEREESE

IK code Impact energy/Joule

REZEN 5010212 H{RIF

0: Not protected according to EN 50102
o1 0.15
02: 0.2
03: 0.35
04: 0.5
05: 0.7
06: 1
oT: 2
08 5 (ABB )
5 (ABB Standard)
09: 10
10: 20
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L 4

TIaER

Ordering information

TR, EIRRRRAITEITTRARIRBL T R/NEEE, BN~RAIER
RUTRHIRE .

When placing an order, please state the following minimum
data in the order, as in the example. The product code of the
motor is composed in accordance with the following example.

=l Example

BNES M2BAX 112 MLA Motor type M2BAX 112 MLA

&L 4 Pole number 4

ZRAL (IMAKB) IM B3 (IM1001) Mounting arrangement ( IM-code)  IM B3 (IM1001)
BERL 4 kW Rated output 4 kw

afts 3GBA 112 410-ADNCN Product code 3GBA 112 410-ADNCN

FEAnICRS (2n%R)

Variant codes if needed

FrEfCE3iReA

Explanation of the product code

BHES BHLRT it REHNAE , BERNENRE, ~R%EKHE TEMRD

Motor type Motor size Product code Mounting arrangement, voltage and frequency code, Variant codes

generation codes

M2BAX 112MLA 3GBA 112 410 - ADNCN 002, etc
12 34 567 891011121314

s 1-4 Positions 1 to 4

3GBA = 2 AHFERHEERRH, 3GBA = Totally enclosed motor with cast iron frame

i 5-6 Positions 5 to 6

IEC #1/E IEC size

08 =80 13=132 22 =225 35=355 08 =80 13=132 22 =225 35=355

09 =90 16 = 160 25 =250 09 =90 16 = 160 25 =250

10 =100 18 =180 28 =280 10 =100 18 =180 28 =280

11=112 20 =200 31=315 11=112 20 =200 31=315

g7 Positions 7

LSS Speed (pole pairs)

1=2 1k 1=2 poles

2=4 1% 2=4 poles

3=6 & 3=6 poles

{u&E 8-10 Positions 8 to 10

FAs Serial number

& 11 Positions 11

-(BIRS) -(dash)

fiIE 12 Position 12

ZEA Mounting arrangement

A = ERHIZERIEBH
B = G R B A HE LAY RO,

A = Foot-mounted motor
B = Flange-mounted motor. Large flange with clearance holes.

i 13
RIS

Position 13
Voltage and frequency

D 380VA,400VA, 660 VY, 690VY 50 Hz
S 220VA,230VA, 380 VY, 400 VY 50 Hz

D 380VA,400VA, 660 VY, 690VY 50 Hz
S 220VA,230VA, 380 VY, 400 VY 50 Hz

s 14
FrRIEAE

Position 14
Generation code
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¥ he
Rating plates

R ARSI TR B ERVER R, BRMANITh R EEAEE, The rating plates are in table form giving values for speed
current and power factor for six voltages.

IE4 IE4
H.EES 80-355 Motor sizes 80 to 355
BRI Rating Plate sample
/ 4h BB BP 158 shanghai Motors Co., Ltd / 4B BB BB 88 shanghai Motors Co, Ltd \
" l. Shanghai 200245 P.R. of China Q "l.l. Shanghai 200245 P.R. of China
IEL4 IEC60034-1 |E& IEC60034-1
3~ Motor IE4 M2BAX 80MA 2 IMB3/IM1001 2022 3~ Motor IE4 M2BAX 160MLA 4 IMB3/IM1001 2022
L L
No. Ins. cl. F IP_ 55 No. Ins. cl. F IP_55
% Hz kW r/min A cos Duty \ Hz kW r/min A cos Y Duty
400 Y[ 50 0.75 | 2887 | 156 0.83 S1 690 Y[ 50 1 1,78 [ 128 0.77 S1
230 D 50 0.75 2887 2.12 0.83 S1 400 D 50 il 1478 22.0 0.77 S1
380 Y 50 0.75 2872 1.59 0.86 S1 660 Y 50 1 1475 13.0 0.80 S1
220 D 50 0.5 2872 2.4 0.86 S1 380 D 50 1" 1475 225 0.80 S1
LLO Y| 60 075 | 3489 | 142 0.84 S1 440 D] 60 [ 1779 19.8 0.77 S1
L0 Y 60 0.75 3500 1.41 0.81 S1 460 D 60 1" 1781 19.4 0.75 S1
IE4-50Hz-83.5%(100%) IE4-50Hz-93.3%(100%)
Product code  3GBAO081310-ASNCN Product code  3GBA162410-ADNCN
6204-22/C3 L 6204-27/C3 19 kq 6309-272/C3 £ 6209-22/C3 181 kg

O ) O Q)

i71:: Remark:
HWEE R SE, REKIEUSIIRHENAE, The format of the rating plate is for reference only. The final

figure will be subject to the actual rating plate.
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FBSHFIE

Electrical design

e

M2BAX 25 BHEEEINR2IERNIEITIE S1- EETFHIIE
AT (IEC60034-1) , LEETREMERESEEN -20°C ~ 40°C,
EBRkEEART 1000m,

BE. %

IEC 60034-1 EX T BB EASARAEEIANEF IR, EISBRE
MRENESTED N AN B AKX, Xifi A RBERE 5%
MINRRE +2% NIBER; XidB REERE £10% MMRRE
+3%/-5% BB

FENLIIRETE A Fl B X NIRHEIERRE, ERASRTETNER
EMRRERTHE. BIARATFEXE B PEIEETT,

0,98 1,00 1,02

Rated Output

M2BAX motors rated outputs means that the motor runs
under continuous duty S1 (IEC 60034-1) operation at ambient
temperature from -20°C ~ 40°C and at altitudes of up to 1000
m above sea level.

Voltage and Frequency

The impact on temperature rise caused by voltage and
frequency fluctuation is defined in IEC 60034-1. The standard
divides the combinations into two zones, zone A and B. Zone
Ais the combination of voltage deviation +5% and frequency
deviation +2%. Zone B is the combination of voltage deviation
*+10% and frequency deviation +3%/-5%.

The motors are capable of supplying the rated torque in
both zone A and B, but the temperature rise will be higher
than at rated voltage and frequency. The motors are to be in
operation only for a short period of time in zone B.

X SRERAE

Y BEFRAE

1 Xtz A

2 X B (XiEg A 4h)
3 EES

Xaxis freqency p.u.
Y axis voltage p.u.

1 zone A
2 zone B (outside zone A)
3 rating point
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FBSHFIE

Electrical design

BERH
ABB XH F i, B KEH, BEHSWREBRANER,

Insulation

ABB uses class F insulation, which with temperature rise B,

is the common requirement among industry today. The use
of class F insulation with class B temperature rise gives ABB
products a 25° C safety margin. This can be used to increase
the loading for limited periods, to operate at higher ambient
temperatures or altitudes, or with greater voltage and
frequency tolerances. It can also be used to extend insulation
life. For instance, a 10 K temperature reduction will extend the
insulation life.

FRUBERLE B SURFHRIKA, £ ABB =R AIIR1S 25°CHIREHE,
XEBNAEERBARHER, AERSMRERENSER, NES
REMMERESETERRNTRE. X—RITEFETRATERESS
fn. BlaN, SBEMME 10K, BEEMER.

B 4i#4% (130°C)
- MEWERE 40°C

Thermal class 130 (B)
* Nominal ambient temperature 40°C

- RASIFRF 80K * Max permissible temperature rise 80K
- FAEIRTFHAE 10K * Hot spot temperature margin 10K

F £t (155°C)
- SIEMMEIRE 40°C

Thermal class 155 (F)
* Nominal ambient temperature 40°C

« RAAIFERF 105K * Max permissible temperature rise 105K
- FARIRTFHAE 10K * Hot spot temperature margin 10K

H $4i4% (180°C)
- MIEWMERE 40°C

Thermal class 180 (H)
* Nominal ambient temperature 40°C

« RARIFEF 125K  Max permissible temperature rise 125K
- AERTFHAE 10K * Hot spot temperature margin 10K
°C
A
TBO  Jreeereeeesesseseses ettt s
155 PPN
10
130 Lo
70 T SOOI 10
80 105
/Yo J0 UURURIRIRIURIRIRIRIORRURIRIOIORIRURIPIORRRIRIORRORIOIotS  NOUSISIURRRINS OSSR
40 40
0
B F H
130 155 180
SHREERHTLBE

Safety margins per thermal class
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B SHFIE

Electrical design

BITIE

RIE IEC 60034-1 B, BEREMNXESHIE (LHER ) 7R
BZzEMNRAATFRE, MiXERE T IEC 60034-2-1, IEC
60034-9, IEC 60034-12 AT EAIILL

TEER
TRHE IEC 60034, M2BAX RFI B AEISTETE B EFSIR T&Z 1.5
ERFER DX 2 9.

Environmental

In accordance with IEC 60034-1, tolerance is the maximum
allowed deviation between the test result and the declared
value on the rating plate (or in the catalog). Test results are
based on test procedures in accordance with IEC 60034-2-1,
IEC 60034-9, and IEC 60034-12.

Overload times

According to IEC 60034, M2BAX motors are designed to
withstand overload capacity of 1.5 times rated current for 2
minutes at rated voltage and frequency.

1

BRSEIESE
Tolerance for electricel data
ME INERERL * BRIRR BERIE RAEE BaRE IRFS 5
Efficiency Power factor Locked rotor Locked rotor Breakdown Moment of Noise level
current torque torque inertia
AN T/ Ty To /Ty
PN (kW) <150 -15 %(1-n) [-15 % + 25 %]
-1/6 (1-cos®) +20 % of the current fth -10 % of the value *10 % of the value +3 dB(A)
PN (kW) > 150 -10 %(1-1) of the torque
BER Slip
PN (kW) <1 30 %
PN (kW) 21 +20%

*NEERBER/ESIE: 002, KRALIME: 007,

* Power factor minimum absolute value 0.02, maximum absolute value 0.07.

WEEERBRSE

EBNIZITRRAKRERENR 40°C, REBKRF 1000m. W
RYBHNERSNMERER SR TET, BLEIhERMBMEE,
¥B55518 ABB,

MFFAEREM () FTEFREEMNINZRE R KHT

Ambient temperatures and high altitudes

Normal motors are designed for operation at a maximum
ambient temperature of 40°C and at a maximum altitude of
1000 meters above sea level. If a motor is operated at higher
ambient temperatures or altitude, it should be derated.
Detailed information, please contact your ABB sales office.

Factor kHT for different site altitudes and / or coolant temperature

BREE MEiBEEENFERE
Site altitude above see level Site altitude above see level coolant temperature

<30°C 30 ~40°C 45°C 50°C 55°C 60°C
1000 m 1.07 1.00 0.96 0.92 0.87 0.82
1500 m 1.04 0.97 0.93 0.89 0.84 0.79
2000 m 1.00 0.94 0.90 0.86 0.82 0.77
2500 m 0.96 0.90 0.86 0.83 0.78 0.74
3000 m 0.92 0.86 0.82 0.79 0.75 0.70
3500 m 0.88 0.82 0.79 0.75 0.71 0.67
4000 m 0.82 0.77 0.74 0.71 0.67 0.63
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Azt

Mechanical design

RELIE

ABB EEBHITEBRRRATS 1SO/ EN 12944:2 HIFE ik 251
C3M (1B FrhEMBEMERMALE) . EEmMBEMmER c4M
C5M, AILMERTEM/EE 115, 754 HTITH,

ABB MItREE NEREE/RIE 8B 4.5/3.25, HEH®, ERTEMRM
114, 646 #7174,

WiriRzh
ABB AT R IEC60034-14 FrAERREY A RIREN . ANTE B FIRED,
BERATEMAB 417,

Surface treatment

ABB’s standard surface treatment is corrosivity category C3,
durability range M (which equal to medium corrosivity and
medium durability) based on the ISO 12944 standard. Special
surface treatment is available in corrosivity categories C4 and
C5, durability class M for both. See variant code 115, 754.

The standard ABB paint color for motors is Munsell blue 8B
4.5/3.25. Other colors are also available, see variant code 114,
646.

Vibration

ABB motor meets the requirements of class A vibration based
on IEC60034-14 standard. For class B vibration ,use variant
code 417.
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Mechanical design

HLEE

BIERMITERBIEBENLEEZ BERHIRLRY . AU B ERRAIRETS SR
RENZEREERD, TREEREZRE, OSRERL &L
BRI,

HEkFL
MRAEFEREXFRAOMET, 153 2 EMEAR TIRIERN,
MRAZERPKTL, RIBRNZERSGE, EEENN IMFS, WM
3031,

HEES 980 Bl 355 RN ZETHIKILKAGE, FLEEH
IF. RZEENA, @ERAPKILEAT,

EHRRN, LBEUTREAE. EREISHMER, BIMEER
RAE.,

RERAXAETEHZEDR M B3 i, BEITHRERTEA0E
066,

ESEHEKFL R TRIZEELES 066.

Motor frame

The motor frame is made of cast iron, and the standard design
includes cast iron feet. Integrated cast iron feet provide rigid
mounting, and lower vibration. Motors can be supplied for
foot mounting, flange mounting, and combinations of these.

Drain holes

Motors that will be operated in very humid or wet
environments, and especially under intermittent duty, should
be provided with drain holes. The IM designation, such as IM
3031, determines the intended mounting arrangement for the
motor.

Motor sizes 80 - 355 are fitted with drain holes and closable
plugs. The plugs are open on delivery. When mounting the
motors, ensure that the drain holes face downwards.

In the case of vertical mounting, the upper plug must be
hammered home completely. In very dusty environments, both

plugs should be hammered home.

When mounting arrangement differs from foot mounted IM
B3, mention variant code 066 when ordering.

See variant codes 066 under the heading “Drain holes”.

| ESESH|

TH

open

HEES 80-355
IR TESHIKILRASE

As standard, motor sizes 80 - 355
are delivered with drain holes and
closable plugs.
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Mechanical design

hix Bearings
BB RERZE AT RHRIDERHR, General performance motors are normally fitted with single-
row deep-groove ball bearings, as shown in the table below.
R ENEIST Standard and alternative designs
TES  REW  Eat ARt Motor Number Standard design Alternative design
BRIDBRIR Bl R FHE (VC037) size  ofpoles peep groove ball bearings Roller bearings (VC037)
D i N i D i D-end N-end D-end
80 2-6 6204-2Z/C3  6204-2Z/C3 80 2-6 6204-2Z/C3  6204-2Z/C3
90 2-6 6205-2Z/C3  6205-2Z/C3 90 2-6 6205-2Z/C3  6205-2Z/C3
100 2-6 6206-2Z/C3  6206-2Z/C3 100 2-6 6206-2Z/C3  6206-2Z/C3
112 2-6 6207-2Z/C3  6206-2Z/C3 112 2-6 6207-2Z/C3  6206-2Z/C3
132 2-6 6208-2Z/C3  6208-2Z/C3 132 2-6 6208-2Z/C3  6208-2Z/C3
160 2-6 6309-2Z/C3  6209-2Z/C3  NU309ECP/C3 160 2-6 6309-2Z/C3  6209-2Z/C3  NU309ECP/C3
180 2-6 6310-2Z/C3 6210-22/C3 NU310ECP/C3 180 2-6 6310-2Z/C3 6210-22/C3 NU310ECP/C3
200 2-6 6312-22/C3 6212-22/C3 NU312ECP/C3 200 2-6 6312-2Z/C3 6212-22/C3 NU312ECP/C3
225 2-6 6313-2Z/C3 6213-22/C3 NU313ECP/C3 225 2-6 6313-2Z/C3 6213-22/C3 NU313ECP/C3
250 2-6 6315-2Z/C3 6215-2Z/C3 NU315ECP/C3 250 2-6 6315-2Z/C3 6215-2Z/C3 NU315ECP/C3
280 2-6 6316/C3 6316/C3 NU316ECP/C3 280 2-6 6316/C3 6316/C3 NU316ECP/C3
215 2 6316/C3 6316/C3 NU316ECP/C3 a5 2 6316/C3 6316/C3 NU316ECP/C3
4-6  6319/C3 6316/C3 NU319ECP/C3 4-6  6319/C3 6316/C3 NU319ECP/C3
255 2 6316/C3 6316/C3 NU316ECP/C3 255 2 6316/C3 6316/C3 NU316ECP/C3
4-6  6322/C3 6316/C3 NU322ECP/C3 4-6  6322/C3 6316/C3 NU322ECP/C3
i5RR : Remark:

RN LR AR SRIERS MR AER. SHEMAFS

E, TMURMFARME, BARHAREIARSSMERRNE,

HEBiER

FEFRATE D ImtrEC e S e iR,

The bearing type and description on rating plate do not
represent the bearing brand, instead it is a technical
consideration that can help the owner to make replacement
and set up a maintenance program. The brand is subject to
the bearing installed.

Axially-locked bearings
All motors are equipped as standard with an axially locked

bearing. General at D-end.
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Mechanical design

e Bearing seals
HEES )9 80-355 BT R TR BT S TR: This table presents the standard sizes and types of bearing
seals per motor size.

15

NES TRE TR TERIT
Motor size Number of Poles Standard design Optional design
hEEEHF D im{ni3EEt D iR{ZEEBE
Axial seal Gamma seal at D-end Radial seal at D-end
D i N i TEB 784 TE 072
D-end N-end Variant codes 784 Variant codes 072
80 2-6 V-20A V-20A 20x35x4 20x40x7
90 2-6 V-25A V-25A 25x40x4 25x42x7
100 2-6 V-30A V-30A 30x47x4.5 30x52x7
112 2-6 V-35A V-30A 35x52x4.5 35x55x7
132 2-6 V-40A V-40A 40x 57 x 4.5 40x62x7
160 2-6 V-45A V-45A 45x62x4.5 45x72x8
180 2-6 V-50A V-50A 50x70x5.5 50x80x8
200 2-6 V-60A V-60A 60 x80x5.5 60x85x8
225 2-6 V-65A V-65A 65x85x5.5 65 x90 x 10
250 2-6 V-75A V-75A 75x95x5.5 75 x 100 x 10
280 2 VS80 VS80 80 x100x 5.5 NA
4-6 VS80 VS80 80 x100x5.5 80 x 110 x 10
315 2 VS80 VS80 80x100x5.5 NA
4-6 VS95 VS80 95x115x5.5 95x120x 12
2 VS80 VS80 80x100x5.5 NA
355

4-6 VS110 VS80 110 x 130 x 5.5 NA
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Mechanical design

MiEEm

IRHE 1SO 281, MAMIEEES Loy EXNAEFERGET 90% B
1B EHHATE — RN A AT R BT A0S T/ AT, 50% B95H
AEDRBX—HFEHARE,

iR

A ATCHARI B

HEES7980-250 RUFEHL R BE A&, HAXHAPREME
BUEIBAE. SR EENEHARS,

UTHER{ENMERERERIESE, BfEm
1ER: 2-8 IREEHLIF 40,000 /N,

RF RS

R EER
FRMASETRER, RATRTRERITFEAFRITE, @
TFroR:
1.9-10-K-P
n-Fgq

D=

Bearing life

The nominal life Ly, of a bearing is defined according to ISO
281 as the number of operating hours achieved or exceeded by
90% of identical bearings in a large test series under specified
conditions. 50% of bearings achieve at least five times this
lifetime.

Lubrication

Motors with bearings greased for life

Motors in frame sizes 80-250 are equipped with bearings
greased for life. Bearings are lubricated with high-quality
grease. Bearing types are stated on the rating plate.

The following values can be used as a guide for bearing
lifetime, depending on application and load conditions: 2-8
pole motors about 40,000h.

Pulley diameter
When the desired bearing life has been determined, the minimum
permissible pulley diameter can be calculated with Fy as follows:

1.9.10"-K-P
n-Fg

D=

HAp:

Where:

D: WHERE, B4I(mm)
P: INEER, kW
n: EBHFEE, r/min

RHKNEY, BURFRHEXBMAIEE,
VR EIBRER 2.5,

Fr: RIFEED

D: Pulley diameter, mm
P: Power requirement, kW
n: Motorspeed, r/min

K- Belt tension factor, dependent on belt type and type of duty
" Acommon value of V-belts is 2.5

Fe: Permissible radial force
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FIFHIEAD
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40000 /NEHITITE.

£ 60 Hz if, BEIEHEEIEL 10%.

B 25°CRt, 50Hz NIEERHGT, EEAOR
EROMMAAITFMmEAD (N) . 250X 5 FEami#HE 20000

FRERNEFEERQHMMENDNAIFARIE, EEXR ABB.

LAEMRA Fup,

Z#&HIL IMB3

=Na

I

SRR FRIQBRR

D iR SIFFEIE.

Permissible loading on the shaft
Permissible axial forces

The following table gives the permissible axial forces on shaft in
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Newton, assuming zero radial force, ambient temperature of 25°C,
and normal conditions at 50Hz. The values are given for calculated
bearing life of 20000 and 40000 hours per motor size.

At 60 Hz, the values must be reduced by 10 percent.

Permissible loads of simultaneous radial and axial forces can

be supplied on request.

For axial force Fyp, it is assumed that the D-bearing is locked

with a locking ring.

FAZ

F

AD

Mounting arrangement IM B3

SRR FRIQBRR

Length  Basic design with deep groove ball bearings Length  Basic design with deep groove ball bearings
of shaft 20,000 /vt 40,000 /\BF of shaft 20,000 /vt 40,000 /vt
NES B extension 20,000 h 40,000 h NES B extension 20,000 h 40,000 h
Motor size No. of poles E (mm) F,, (N) Faz(N) Fao (N) Faz(N) Motor size No. of poles E (mm) F,, (N) Faz(N) Fao (N) Faz(N)
80 2 40 750 430 595 275 225 2 110 4810 4060 3720 2970
4 40 920 600 710 390 4 140 6245 5495 4805 4055
6 40 1060 740 815 495 6 140 7435 6685 5590 4840
90 2 50 930 370 770 210 250 2 140 5945 4785 4625 3465
4 50 1160 600 930 370 4 140 7675 6515 5935 4775
6 50 1315 755 1050 490 6 140 9130 7970 6885 5725
100 2 60 1220 560 1000 340 280 2 140 6395 4395 5065 3065
4 60 1510 850 1215 555 4 140 8130 6130 6385 4385
6 60 1745 1085 1375 715 6 140 9415 7415 7345 5345
112 2 60 1580 920 1275 615 3155M 2 140 6385 4385 5060 3060
4 60 2025 1365 1580 920 4 170 9450 7450 7380 5380
6 60 2320 1660 1805 1145 6 170 10950 8950 8510 6510
132 2 80 1760 880 1435 555 315ML 2 140 6380 4380 5050 3050
4 80 2185 1305 1755 875 4 170 9445 7445 7375 5375
6 80 2540 1660 1990 1110 6 170 10940 8940 8495 6495
160 2 110 2905 2205 2280 1580 315LK 4 170 9430 7430 7360 5360
4 110 3815 3115 2905 2205 6 170 10925 8925 8485 6485
6 110 4415 3715 3360 2660 3555M 2 140 6217 4505 4887 3175
180 2 110 3385 2585 2655 1855 4 210 12117 10405 9337 7625
4 110 4365 3565 3385 2585 6 210 14112 12400 10852 9140
6 110 5155 4355 3920 3120 355ML 2 140 6217 4505 4887 3175
200 2 110 4330 3430 3380 2480 4 210 12102 10390 9322 7610
4 110 5590 4690 4325 3425 6 210 14097 12385 10837 9125
6 110 6630 5730 5015 4115
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RIFEED

KPR TIEREN 25°CHY, 50Hz WIEERMET, HMEORE
R AITFEREAD (N) . 2RI HAERHRE 20,000 NEFFI
40,000 /NAHITITE,

EANEERZRE IM B3, HESEEN, AREERT, HIYE
EXIMAFRAR. £ 60Hz i, BEKHERIRLD 10%. WFIE
R, BENURSHNEENE,

FRERNEFEEQHMMENDNAIFARIE, EEXR ABB.

MBEBMAERTF R X, # X, 218, MARIFHRES Fe AL
BEUTAXIE:
X
? (Fxo - Fxmax)
E: BEARESHRYHERRKE

Fo= Fx -

Fxmax ?FXO

Permissible radial forces

The following table gives the permissible radial forces

on shaft in Newton, assuming zero axial force, ambient
temperature of 25°C , and normal conditions at 50Hz. The
values are given for calculated bearing life of 20,000 and
40,000 hours per motor size.

These calculated values further assume mounting position
IM B3 (foot-mounted), with force directed sideways. In some
cases, the strength of the shaft affects permissible forces.

Permissible loads of simultaneous radial and axial forces can
be supplied on request.

If the radial force is applied between points X, and X..,, the
permissible force Fy can be calculated with the following formula:
X
? (FXO B Fxmax)

E : Length of the shaft extension in the standard version

Folm— X

)
V%

SRR FRIQBRR

SRR FRIQBRR

Length  Basic design with deep groove ball bearings Length  Basic design with deep groove ball bearings
of shaft 20,000 /vt 40,000 /I\BF of shaft 20,000 /vt 40,000 /v
MES B extension 20,000 h 40,000 h MES B extension 20,000 h 40,000 h
Motor size No. of poles E (mm) F,,(N) Fymax(N)  Fyo (N) Fxmax(N) Motor size No. of poles E (mm) F,,(N) Fymax(N)  Fyo (N) Fxmax(N)
80 2 40 740 620 585 490 225 2 110 5805 4920 4600 3900
4 40 950 825 755 655 4 140 7315 5950 5795 4715
6 40 1090 945 865 750 6 140 8370 6810 6630 5395
90S 2 50 805 655 600 470 250 2 140 7100 5790 5625 4585
90SL 2 50 820 695 650 550 4 140 8940 7290 7080 5775
4 50 1035 875 820 695 6 140 10225 8340 8100 6610
6 50 1185 1000 940 795 280 2 140 7225 6165 5720 4885
100 2 60 1145 965 875 740 4 140 9095 7760 7195 6145
4 60 1445 1220 1145 965 6 140 10420 8895 8250 7040
6 60 1655 1395 1315 1105 315SM 2 140 7150 6090 5660 4820
112 2 60 1580 1340 1255 1065 4 170 10755 8880 8515 7030
4 60 1990 1690 1580 1340 6 170 12295 10150 9725 8030
6 60 2280 1935 1810 1535 315ML 2 140 7220 6265 5710 4950
1325 2 80 1680 1330 1330 1055 4 170 10870 9170 8600 7255
4 80 2115 1675 1675 1325 6 170 12425 10480 9825 8285
6 80 2425 1920 1920 1520 315LK 4 170 10940 9375 8650 7410
132SM 2 80 1710 1395 1355 1105 6 170 12505 10715 9880 8465
4 80 2150 1755 1705 1390 3555M 2 140 7115 6235 5615 4920
6 80 2465 2010 1955 1595 4 210 14925 12325 11800 9745
160 2 110 3295 2615 2615 2075 6 210 17080 14100 13500 11150
4 110 4195 3410 3325 2705 355ML 2 140 7120 6240 5620 4925
6 110 4795 3900 3800 3090 4 210 15050 12655 11890 10000
180 2 110 3840 3150 3045 2495 6 210 17220 14480 13605 11440
4 110 4840 3970 3835 3145
6 110 5540 4545 4395 3600
200 2 110 5045 4220 3995 3345
4 110 6355 5315 5035 4215
6 110 7275 6085 5760 4820
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tRERE =Y
RERASRIBIFERID IP55, RAEBRT, BEASREEBYLD
IRIOER. tEoh, AT LUSIRESZREEMNEEN, BESETWER.
HUEES80-132HIFEH, RA—HRLS., H1EES 160-355 BIREH,
RADBRIIRLR.

HLEES S 160-355 BB HLIZLE AT 4x90° K ), F It EBHLA M

T LIENBLY, BEXTFHLES S 80-132 UIRARYL, BEEE

SRR, MNESSIELEBMND 2x180°% 6], A{ERATEMREE
(vcoz2).

MRARBITAE, MRBIDEZT,

ER: WTF 500V K / SMEZARAIEN, EEXER ABB !

Standard terminal box

The degree of protection for the standard terminal box

is IP 55. By default, terminal boxes are mounted on top of
the motor at D-end. In motor sizes 80-132, the terminal box
is integrated in motor frame. In motor sizes 160-355, the
terminal box is separate from motor frame.

The terminal boxes of motor sizes 160-355 can be turned
4x90°, to allow cable entry from either side of motor. For
motor sizes 80-132, turning is not possible in the standard
motor, but 2x180° turning is available as an option (variant
code 022).

Standard delivery if no other information is provided.

Note: For other network voltages and/or side-mounted
motors, contact your ABB sales office.

HES REL Bl REISME BSEEmE IR FIEERT

Motor Pole number Threaded holes mm EREHK/IE 6X

size Cable outer diameter Single core cross-section terminal bolt size
mm mm?/phase 6x

80-90 2-6 2xM25x1.5 2x@11-16 4 M4

100-132 2-6 2xM32x1.5 2x@14-21 10 M5

160-180 2-6 2xM40x1.5, M16x1.5 2x@19-27, @5-9 35 M6

200-250 2-6 2xM63x1.5, M16x1.5 2x@37-44, 35-9 70 M10

280 2-6 2xM63x1.5, 2xM20x1.5 2xD37-44, 2xD8-14 2x150 M12

315 2-6 2xM63x1.5, 2xM20x1.5 2xD37-44, 2xD8-14 2x240 M12

355 2-6 2xM75x1.5, 2xM20x1.5 2x248-60, 2xD8-14 2x240 M12

R HLEERE FiRgoiEith

Earthing Earthing on frame Earthing in main terminal box

80-132 M5 M5

160-250 M6 M6

280-355 M10 M10
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RIEXRNENEARIFHNATAME. AIREES MR, BidIEmas—
—FhIEIRRNER (VSD) , ZENAMEREISEME. BIAE—H
AFEESERT, Bk, TERIFHREBRESITRTERANERE.
X, PlRERf/ERIIZHITZEE, EREBERT, EERRER]
AR B RENISIEERE, MRS 6E,

S5ESNEERE (DOL) RE, TiERH)EE (VSD) REGS iRl
J‘J-}F'E?J XAERAAMIR D T AR IRE R ARRIES, FRE

BREHENEZTZRENERAIM, TEMIZITR, g
ﬁl?xéﬂ)\%lﬁe

HTFEEREMIZHET @K, ABBEE—RARBENIAR
LINSRAER, SLHE ABB LHERHNER, BEEBERKREE
LSCIITSEE, PEERNNAEBI ARG, TR REFT N,
ABB RE—RRFERRENIERT DOLIETT, tRERATFTTHIEIT, &
FE, BYEESENERNAER,

EHABRRDIIEFEE—RRAREN, NEEATSE:

1. TBERIE

LINAIFTRERRE (RRR) FIFTERIEZRN. XrATsEREM
VLAY, IRAURIREER, ItHh, XERFED MV TEE
FMMENEGEF. B, EEAERT, FERFESFENEZMARN
AT IERRIEIR RIS

{F3 ABB Z5412R AT, i5{E 8 ABB B9 DriveSize 123K E EEAIE
ZIEMANEERZSMEASERIRICAIIISRETRN ,

HFEDREIEN, BEER, WERPURMBXFMPLE LRSS
X (AHEEN) HENHSE, TREEREHETS M BENMNE
MBRRETRLIE. IFREREEI, LARE—EBRE, R
FRRE., BINEAEREER N TERBINELDSTFRERE
30%.

HEEERRKAOMRRLYKR, ToREEHEBLERNERE,

Squirrel cage induction motors offer excellent availability,
reliability and efficiency. With a variable speed drive (VSD)

- a frequency converter — the motor performance can be
further improved. Instead of running the motor continuously
at full speed, the VSD enables speed adjustment according to
actual need. The VSD makes it possible to control the process
accurately and in some cases even to improve the capacity of
the process by operating at higher than nominal speeds.

In contrast with conventional applications operating with a
direct-on-line (DOL) supply, a VSD makes smooth starting
possible. This significantly reduces the stress on the motor and
driven application. Smooth starting also means that the supply
network will not be affected by high starting current transients, a
fact that can be taken into account in the design of the network.

The use of ABB industrial drives together with General
performance motors usually provides substantial energy
savings as the speed and therefore the power required by the
process can be optimized. General performance motors are
designed for both DOL and variable speed operation. A wide
range of options is available, so motors can be adapted to the
demanding applications.

When selecting general performance motors for VSDs, the
following points must be taken into consideration.

1. Dimensioning

The voltage (or current) fed by the VSD is not purely
sinusoidal. This may increase motor losses, vibration, and
noise level. Further, a change in the distribution of losses may
affect the motor’s temperature rise. In each case, the motor
must be correctly sized according to the instructions supplied
for the frequency converter.

ABB'’s DriveSize program utilizes dimensioning rules that

are based on comprehensive motor and drive type tests.
Please use DriveSize for selecting the correct motor and drive
combination for a desired load profile.

In case of manual dimensioning, note that the loadability (or load
capacity) curves provided in this catalog and in the respective
manuals are indicative only. Values for a specific motor and drive
are available on request. In addition to thermal dimensioning, an
adequate torque margin must be maintained for stability. The
maximum torque of the motor must be at least 30 % higher than
the load torque over the whole duty range.

Voltage drop in the supply cable must also be taken into
consideration, especially in cases where long supply cables
are needed.
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B LUBIT EERREE DriveSize TEIRAG AR, BREEHFRIRTES),
ERR B R N AR IR FREEIE,

BETEE—ARARENNSEANEEEE.

=& 1 EE—ARARENNSRANEREE

2. Operating speed, vibrations and shaft seals

General performance motors are designed to work over

a wide speed range and also at significantly higher than
nominal speeds. The maximum speeds can be found on
motor rating plates or in DriveSize. In addition to motor
speed, make sure that the maximum or critical speed of the
entire application is not exceeded.

Guideline maximum speed values for general performance
motors are shown in Table 1.

Table 1. Guideline maximum speed values for general
performance cast iron motors.
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HES 5&3% r/min Motor size Maximum speed, r/min
2R 4R 2-pole motors 4-pole motors

80 6000 4500 80 6000 4500

90-100 6000 6000 90-100 6000 6000

112-200 4500 4500 112-200 4500 4500

225-250 3600 3600 225-250 3600 3600

280 3600 2600 280 3600 2600

315 3600 2300 315 3600 2300

355 3600 2000 355 3600 2000

3. B 3. Ventilation

RAVEERIZITR, KBRRAMEEN TR, HEFHEENAIEHREED,
RAILASIMER —MRIZAVEERKRE( RS 183 BRIZFSHRES .

SRIETH, NEEERASEXBE (Z2R5E 068) , MAEE
KR,

4. 88

ETERNAGER, MEKRENTCERTREMENATETEN
FR, X, EEETERHT, BENSMHFEEE, TSRS

EﬁE’JAﬂr%lEﬂllmEJ‘lEﬂo MRNEBEST +80°C, NFEEBHEIEIEE

fEhEE BN FA AR ERIDBEIRRTE, HERERTFEREIRN

EBiE. 1520 ABB {REENFM.

HFIERENEEIRE (EF 20°C) TELETER, wREiEBE
FOEBRENTTRER 2, MBEERAESRINFINGEEEEE. E8iF
15, BELR ABB,

When the motor is operated at low speeds, the cooling
capacity of the fan decreases, which again reduces the

motors load capacity. A separate constant speed fan (variant

codes 183) can be used to increase cooling capacity.

At high speeds, the use of metal fans (variant code 068)
instead of plastic ones should be considered.

4. Lubrication

In variable speed applications, bearing temperature
varies as a function of speed and motor load. In such
cases, the accurate relubrication intervals can be obtained
by measuring the bearing temperature under normal
operating conditions. If the measured temperature is
higher than +80°C, the relubrication intervals specified on
the lubrication plate or in the maintenance manual must
be shortened, or lubricants suitable for high operating
temperatures must be used. See ABB Low voltage motor
manual.

In case of continuous operation at very low speeds and

at very low temperatures (below -20°C ), the lubrication
properties of standard greases may not be sufficient, and
special greases with additives are needed.
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HAIRENEAMBNS RIRBIEREMRRER, Rt~ m
BT R, EILLSBERES.

5. GRS
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&2 AR (HEAIFREERAEE) BYRSKALE R ITNRE
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Operating temperatures also affect bearing life. When
motors are equipped with sealed bearings, that is, bearings
greased for life, it must be noted that if the operating
temperature differs from the design temperature, the
bearing life will also be different. More information on
bearing lifetimes can be found in section Mechanical design
of this catalog and in the relevant manuals.

The use of so-called conductive greases for elimination of
bearing currents is not recommended because of their poor
lubrication characteristics and low conductivity.

5. Winding insulation

To ensure that motors operate reliably, the effects of non-
sinusoidal output voltages from the converter must be taken
into consideration when selecting the correct insulation
system for the motor and output filters for the converter.

Insulation and filters must be selected according to Table 2.

Table 2. Selection of motor winding insulation and converter
output filters

FRE RGBSR

Winding insulation and filters required

ABB 8445 +dU /dt R ERER

ABB SfiNsaLEL (2L 405)

ABB TGRS (T2 405)
ISMAs IR dU/dt TEiRER

500V < Uy < 600V

600V < Uy £ 690V

VSD insulation + dU/dt filters
OR VSD reinforced insulation (variant code 405)

VSD reinforced insulation (variant code 405)
AND dU/dt filters at converter output

500V < Uy < 600V

600V < Uy £ 690V

du/dt IERESHIFEAIER, B2 AKX ABB IRFIB R,

MEKX 2 PRABTER, URNTFHEEBNTNEE, MNR
R F R R TIER.

LR FA AR e EIEE S
- ABB 57445 1300V
- ABB T5TNsELAs (T2 405) 1800V

SRR EFAENERIRE, B FEATFRIRAEX B EIEER
E 1, &=L (BN“ABB ZSNINELES") ER FEMARRIREK
FRYSTRERAABLERTFENL, FTEMREE)Y 405, “ABB THEL"ER T
BEinERTHRIENL.

For more information on dU/dt filters, see the relevant ABB
Drives catalogs.

For other converters and cases where the guidelines shown
in Table 2 cannot be applied, selection must be based on the
voltages present at motor terminals.

The allowed phase-toground voltage peaks at motor
terminals:

* 1300V peak: VSD insulation

+ 1800 V peak: VSD reinforced insulation, variant code 405

The maximum allowed phase-to-phase voltage peaks at the
motor terminals as a function of pulse rise time are shown in
Figure 1. The higher curve, VSD reinforced insulation, applies
to motors with special winding insulation for frequency
converter supply, variant code 405. VSD insulation applies to
motors with standard design.
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Figure 1. Maximum allowed phase-to-phase voltage peaks at
motor terminals, as a function pulse rise time.
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6. Bearing currents

Bearing voltages and currents must be avoided in all motors
to ensure reliable operation of the entire application. With
ACS800 or ACS550 drives and uncontrolled DC voltage,
insulated bearings (variant code 701) and/or properly
dimensioned filters at the converter must be used, as
indicated in Table 3.

For information on other converter types, contact ABB Sales.
When ordering, clearly state which alternative will be used.

Table 3. Precautionary measures to avoid bearing currents in
variable speed drives.

*zT'_\ﬁ{IfJ$ (Py) 73 / BhiRiahE Nominal Output (P,) AND / Precautionary measures
HHLES (IEC) OR Motor size (IEC)

Py <100 kW LT REUEHE P, <100 kW No action needed

Py = 100 kW Py = 100 kW

5 IR TN OR Insulated non-drive end bearing

IEC 315 < #lE2S < I[EC 355

EIRRIRLBLEA, RETIMBRPIREHE

> iy
Py = 350 kW JEas

IEC 315 < Frame size < IEC 355

Insulated non-drive end bearing AND

>
Py 2350 kW Common mode fi Iter at the converter

HiEER R

HAZEE AR DT HIERR, N T LI EB RN,
R AR E N B IEEL R FREEBESREREE, BESF
1%, E8 0 ABB IRFNEREH.

Common mode filters

Common mode filters reduce common mode currents and
so decrease the risk of bearing currents. Common mode
filters do not significantly affect the phase of main voltages
on motor terminals. For more information, see ABB drives
catalogs.



