


REULAND PERMANENT MAGNET
SYNCHRONOUS A.C. MOTORS:

Industry’s Key To Precise Speed
Ccmtrc:o|y Sync{wonlzahon And Energy
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ponent costs are less. And for assured
pertormance and increased reliability,
High Coercive Force Magnets prevent
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THE REULAND DIFFERENCE
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PERMANENT MAGNET SYNCHRONOUS A.C. MOTORS

Mechanical Features
Enclosures Fan-Cooled (Totally Enclosed); Auxiliary-Ventilated (Totally Enclosed); Non-Ventilated (Totally Enclosed); Liquid-Cooled, Precision.
Bearings High-Precison fo suit specific applications.

Bearing Lubrication

Pre-Lubricated Sealed or Shielded; Re-Greasable Open; Oil Jer; Mist-Lubricated with Reservoir, Regulator,
Pressure Gauge and Manifold.

Materials

Stainless-Steel Liquid-Cooled Shells; Cast Aluminum; Cast Iron; Corrosion-Proof Features.

Balance and Runout

Precision and /or NEMA Standard.

Speeds Up to 18,000 RPM.

Auxiliaries . All conventional motor opfions.

Insulation (loss H.

Brakes Inherent (Self-Braking) .

Shafts Standard NEMA T and TS; Taper, Straight; Solid or Hollow; Splined; Standard or Stainless. Special designs available.
Mounting Foot or Footless; Precision Bracket Mounting; Standard NEMA, Cor D Flange; SAE; IEC; Mefric DIN Flanges.

Gear Reduction

All types available.

Electrical Features

Voltage Up to 600 volr.

Phase 1,2 & 3 phase.

Frequency To nominal 1000 Hz.
Volts /Hertz Range Per Customer Requirements.

Number of Poles

2,4, 6and 8.

Magnets

Maximum Energy Density Permanent Magnet.

Variable Fret}uency Control

Flux Vector and PWM Inverter.

Permanent Magnet
Synchronous Motor

Benefits

e Synchronization

* High Power Factor
® Lower Current Drow
® [ess Heat

* Lower Cooling/Operating Costs
* Longer Service Life
* Smaller Frome Size
o ow Electrical Noise

Reuland Design Advantages

* Customer/Application-Optimized Custom Design.

* Hand-Wound Stator for enhanced design flexibility, precision performance.

* Maximum Energy Density Permanent Magnets enable smaller, lighter motor
designs with lower inertia than competing synchronous designs.

* High Coercive Force Magnets — Prevents motor from demagnetizing af over-voltage
conditions for increased reliability, consistent performance.

* Customizable Design Capability includes special flanges (SAE, NEMA, DIN IEC) and
shafts to suit specific customer requirments.

* Available in NEMA frames 56 through 326.

® Available in 2-, 4-, 6- and 8-pole configurations.

e Excellent Performance At Low Frequencies
* |nherent Braking Capabilify (Self-Braking)

* Speeds up to 18,000 RPM.
® Class H Insulation for high infegrity, durability.
* 150% Nominal Pull Out Torque attainable for outstanding performance.




PERMANENT MAGNET SYNCHRONOUS A.C. MOTORS

Performance Characteristics

Permanent Magnet Synchronous Motor Speed Vs. Torque Curve
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Glossary Of Terms

Appreciating the performance characteristics of a Reuland
Permanent Magnet S\/nc'nfonous Motor is the first step in any
successtul application of this technology. The Speoa vs, Torque
diagram, fogether with the Glossary of Terms hat follows, is
intended to aid in your evaluation. For addifional information,
please contact Reuland directly.

Some performance characeristics defined in this section
are similar to induction motors, some are similar to any synchro-
nous motor, and some specifically apply to Reuland Permanent
Magnet Synchronous Motors.

POT — Pull-Out Torque

Pullout torque is the maximum load forgue that can be
opplied to the mofor and sTi|| moinraiﬁ synchro'*.ous speed. If o
“hronous operating
moior, the motor will pull cut o synchomsm and again operate as
an induction motor until it reaches breakdown and goes fo stall.

B =]

r PUT in the

s e L‘{Lll‘g wiih

The speediorgue relationship described fo
diagram again c,uphﬂs except mw the speed s
load application as shown by the curve.

Breakdown Torque

Breakdown forque is the maximum developed torque of the
motor while operating at subsynchronous speed, Theretore, on the
speediorque curve it is the point of maximum PUT

This characteristic point is similar fo that of an induction
motor. The nome comes from induction motor performance where,
as an everincreasing lood is applied, the speed conlinues 1o drop
until @ point is reached where the motor cannot support m ,
and the speed drops suddenly to a low value or fo @ complete
stall, This maximum load forgue is therefore known as breakdown
forque.

The point is named for a loading and decreasing speed
condition, but ihe same point also exists as the maximum PUT
value.,




Glossary Of Terms (continued)

Units For Meosurmg Torque

The standard unit now used for measuring and expressing
lorque values is The [_aound foot. A turning hme o' one pound
applied at a point one loot from the center of rofalion is one
pouncoot of loique. Likewise, if a motor causes a scale 1o
wg ter one pound when connected 1o @ one foot Iolqd‘— arrm il
is said fo be developing one poundioat of torque. The standara
abbreviglion is ft |b Sometimes torque will be shown pound
forceteet [or Ib ] to indicate that torgue is actually @ force
veclol rnih 3 Ihm mass.

Maost OH“P :pc—w ic forgue points are usually expresst ed as
a pr:rr“ﬂmoge of fulFload fore que [FLT). Thus, @ motor may |1’1»P a
135% IRT 150% POT. Perunit netation with FLT equal to 1.(

sometimes used.

>

Adjustable Frequency Operation
.[h\_, m OIJ"Y {)‘yb\/l"(_,}llunub.) molors now oein (_] (]F,- J||(:‘\J
are bi:‘| 19 usea over a \-"\"|d('_‘ ran LJ"—" \)[ [(,qUI MCIES. BL Cause here
is litle standardization of ratings or of frequency ranges, each
motor must be designed specifically for an applice
In general, a motor can befter synchronize larger inerias
af higher frequencies than at lower frequencies. This assumes thal,
as the h:équom v Is changed, the vollage also changes fo maintain
a constant vollagefofrequency rafio. In the very low lrequency
range, the voltage must be raised above this ratio to maintain
forque values.

FLT — Full-Load Torque

load torque (LT) is not a motor quantily but is one that must
oo considered in any motor application. load torque is the torque
demanded by the load connected fo the motor, load torque a

synchronous speed is called tulload torque (FLT)
PIT — Pull-In Torque
Pull in is the point in the acceleration curve where the mator

pulls in and locks to synchronous speed.
Synchronizing
Synchronizing is the action of the moter rotor achieving
the same rotational speed as that of the magnelic field set up by
the: stalor winding, Runnir g in synchronism occurs when the rotor
nfinues fo wun af the same speed as the magnetic field,
When operaling af sync |n Onous ﬁ[’)f‘ o, the 'p ockin
with the rofating flux create pon starting, as the
mctor S[E ’L"rJ \.JF/\.)[C}(]( |' 125 fb\a I\_,|' IONCUs ‘“Qt‘t’d ” e rofor locks in
with the rofating magnetic field.

PUT — Pull-Up Torque

The shaft outpul terque of the syrichronous moter between
zero speed and the point where the motor pulls nfo synchre onis
is The pullup torque. The shape of ihe \[Je‘_d lorque curve in this
range is similar to thal of an induction mator, The PUT is not
constant bul vares \."\-"i;'!f': SF_)U'\')(__g.

ACT — Accelerating Torque

The oceel -*rnrinq lorque is that which is available at any speec
fo accelerate the load and mator rofor fo higher speeds. The AC]
available is the PUT (pullup IerqHﬁI minus the [T ||_J' d torquel af
any one speed. The amount of ACT U\a(al'l;l le and the II]\J|I'J of
the motor plus the reflected load inertia u- ermine
will 1oke the systermn o "come up 1o spee When 'l.z_}

e>qm| to the available PUT, al any spe J ll e motor will "hang
up” at that subrsynchionous spLuJ ||1[_ metor will continue 1o
operale at this speed until electrical power is lemoved, the load

is reduced, or the molor windings h’:il_

LRT — Starting Torque or Locked Rotor Torque

Tre slartin go 1 lacked rolor lor gue 1 the output torque a
zero speed with 1 CJT»:'CJ vollage al 1Iz—J f to the
molar terminals. The T lorgue varies with the relative -:_J!'.q|\; bata
the rotor and stalor, The minimum vu|ue is taken lo be the [RT. The
oad lorque at zere speed musl be lass thon the [RT or the motor
will not ratale.

appliec

LRA — Locked Rotor Current

The current at slart is known as locked rotor cur
i the sustained current value obiained with the 1otor locked and
rated voltage and frequency applied. The relative ator position
which produces maximum [RT resulis in maximum current. This 1s
ihe value given as [RA




PERMANENT MAGNET SYNCHRONOUS A.C. MOTORS

NEMA F
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Standard NEMA

TENY (Totolly Enclosed Non-Ventilated)

rame Tabhles

TEFC (Totally Enclosed Fon Cooled)

TEAV (Tatally Enclosed Auxiliory Ventiloted)

£ COOLANT
{ PORTS
PR

‘__A ;‘JU. KEY 1

_TEL[ {Liguid Cooled, Pracision)

C D Bl Tl 0 P U MW M BA SOKY M
OPEN  DPFC DRV
s BC TR TN
5% 125 1125 1363 1688 350 244 300 34xJ5 750 800 065 188 638 275 018 079
S| el a5 1125 1343 1688 350 244 500 34x75 750 800 065 18 638 275 018 0TS
= [ WS 163 143 1400 1750 350 275 500 034 750 800 0875 225 638 225 018 0I5
S [ 18 1363 1363 1663 1988 450 375 550 041 925 950 1025 275 18 115 025 0T
i 751 1763 V40 2050 2425 525 425 700 041 1100 1150 1375 336 900 350 0312 100
. AR &
e 7
| i = |
o | BF— N\ = — .-"' - 1
ﬁé i | ( T—\ == | & &
= -+ | i o u—w 7 l 1 :
| is i T
I ) N o=
}— N
Nsg ke s wey
NEMA “C” Flange NEMA “D” Flange
| mRwE \ 8 B8 B0 BF) FRAME A y A BB B)  BF(Y)
[ TseC 206 5875 450 016 650 3/816 | 56 NOT AVAILABLE
= [ 451C 202 5815 450 006 650  3/816 = (1451 225 1000 900 025 1100 053
= (s 262 725 850 025 900 1/213 = [0a 275 1000 900 025 1100 083
=[5 302 725 850 025 950 1/213 = [250 338 1000 900 025 1100 053
Typical Performance Data — 4 Pole Designs
m @ @ FULL LOAD @ @ 5 ® x
HORSEPOWER  FREQUENCY ~ MOTORSPEED  VOLIGE  FULLLOAD POWER NOLOAD  FULLLOAD  LOCKEDROTOR  PULLOUT  FRAME
@ EFFICENCY FACTOR CURRENT  CURRENT CURRENT ~ TORQUE  SIZE
60 tz (HERTE) (RPM) (Vours) %) %) (AMPS) (AMPS) (AMPS) (4FL)
1/4 15120 4503600 58460 80.00 90,00 016 0.32 200 15043
1/2 15120 4503600 58460 82.00 90,00 0.30 0.63 400 150 1431
! 15120 4503600 56460 82.00 90.00 0.60 127 .30 150 1431
2 15120 4503600 56460 5.0 90.00 1.20 245 16.00 150 1451
3 15120 4503600 58460 85.00 90.00 1.70 367 24.00 150 121
5 19120 4503600 56460 85.00 90.00 3.00 612 4000 150 1641
5 15120 1503600 56460 5.0 86.00 400 9.10 60.00 150 1841
10 15120 4503600 58460 87.00 33,88 450 1210 80.00 150 751

(1) Constnt torque from 15 1a 120 Hz
120 Constant volts per Hz

{3) Volue shown is ot 60 He. Efficiency wil be slightly highee of

loweer frequencies, ond slightly lower at higher

~
(]

frequencies.

(4) At 60 Hz e 460

(5) At &0 He. Starting at lower frequencies will greatly reduce the starting amps.
(63 150% pull-out farque s stondord, Higher torques availoble when applicotion requies,
*Optional lorger frome and pole selection ovailable, cansull factory.

Dota subject to change without nofice.
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