Tech Talk June 2012

How to identify an AC Motor Frame Size

1.The first thing is to use a 6 inch caliper
similar to one in the picture with both inch
| and metric scales
sl The 2 scales should be 1/128 inch and 1/20

' mm(as shown in the blow up picture).
With this caliper you will be set, whether
the motor is a NEMA US Motor or an
IEC European/Asian Motor.
With this caliper which reads 1/16 , 1/8 etc
on the inch scale and 1 mm differences on
= g | the metric scale, measuring the motor

78 A shaft diameter, the ‘0’ zero mark, on the

' STAINLESS moveable part of the caliper will line up
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HANES dead on the inch scale or the metric scale.
I cannot tell you how important this tool
will be in the future with all the measure-
ments you will want to carry out.

2. You will notice from the Baldor NEMA chart on page 2, that the motor shaft diameter is the ‘U’ dimen-
sion and except for the 48 Frame all the shaft sizes are in 1/8 ths up to the S000 Frame. So this is impor-
tant to remember. For NEMA motors we are looking for a shaft measuring in 1/8 th increments.

3. You will next notice that there can be several motor frames with the same shaft size,so the next mea-
surement has to be the ‘2F’ , center to center distance of the side mounting bolts parallel to the shaft. So
with these 2 measurements, the ‘U’ and ‘2F’, the motor frame size can be deduced.

These 2 above measurements correspond to the ‘D’ and ‘B’ dimensions in the IEC Frame chart.

4. It should also be noted that NEMA (National Electrical Manufacturers Association) frame size refers to
mounting only and has no direct bearing on the motor body diameter.

5. Also in any Standard Frame Number Designation there are either two or three numbers. Typical examples
of frame numbers are 48, 56, 145T, and 215T. The frame number relates to the “D” dimension (distance from
center of shaft to center bottom of mount). For example, in the two-digit 56 frame, the “D” dimension is 3%,
56 divided by 16 = 3'4”. For the “D” dimension of a three-digit frame number, consider only the first two dig-
its and use the divisor 4. In frame number 145T, for example, the first two digits divided by the constant 4 is
equal to the “D” dimension, 14 divided by 4 = 3'%”. Similarly, the “D” dimension of a 213T frame motor is
5%, 21 divided by 4 = 5'4”.

6. In the following 3 pages you will find a NEMA ,IEC and Combination NEMA/IEC Frame chart. Using
this latter chart will show just how close the NEMA and IEC frmes come and it may be helpful sometime
during a breakdown to substitute a more readily available NEMA motor for a failed IEC motor.
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MOTORS AND DRIVES

KEYSEAT NEMA KEYSEAT
s SHAFT
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g 3/8 21/64 FLAT 1-7/8 1-19/32 1/2
Drawings represent standard TEFC general purpose motors _./ 5 W2 29/64 FLAT 2-1/8 1-27/32 1/2
Refer Data Section 502 for various models, OPEN or TEFC R 5/8 33/64 3/16 2-3/8 2-1/64 5/8
*Dimensions are for reference only. | 7/8 49/64 3/16 2-1/2 2-3/16 5/8
1-1/8 63/64 1/4 2-7/8 2-29/64 3/4
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SLOT
48 3 |2-1/8 | 2-3/4 |11/32| 1-7/8 5-7/8 |5-11/16 | 1/2 [1-1/21/2 | 4-3/8 [i-11/16(3-3/4 3 2-1/2 | 1/8 | 5-5/8 | 2-1/4 [1/4-20
SLOT
56 |3-1/2 |2-7/16 3 11/32 [ 2-7/16 6-7/8 6-5/8 5/8 |1-7/8 | 1/2 5 2-1/16 [5-7/8 [4-1/2 [2-3/4 | 1/8 | 6-1/2 | 2-1/4 |3/8-16
S6H 5 SLOT | 2-1/8
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2-11/16 2-1/4 2-1/8 |5-7/8 6-1/2 3/8-16
184 | 4-1/2|3-3/4 | 5-1/2 [13/32 |2-11/16] 8-11/16 7-7/8 7/8 2-1/4 | 3/4 5-7/8 2-1/8 |5-7/8 | 4-1/2 | 2-3/4 [ 1/8 | 6-1/2 [ 2-3/8 |3/8-16
182T 4-1/2 3-9/16 1-1/8 [2-3/4 2-5/8 |7-1/4 | 8-1/2 1/4 9 1/2-13
184T 5-1/2 3-9/16 1-1/8 [2-3/4 2-5/8 |7-1/4 |8-1/2 1/4 9 1/2-13

213 5-1/2 3-1/2 1-1/8 3 2-3/4
215 |5-1/4 |4-1/4 7 13/32 | 3-1/2 10-1/4 9-9/16 | 1-1/8 3 3/4 7-3/8 2-3/4 17-1/4 | 8-1/2 |3-1/2 | 1/4 9 2-3/4 [1/2-13
213T 5-1/2 3-7/8 1-3/8 [3-3/8 3-1/8
215T 7 3-7/8 1-3/8 [3-3/8 3-1/8

1-3/8 [3-3/4 3-1/2
12-7/8 |12-15/16] 1-3/8 [3-3/4 1 9-5/8 3-1/2 |7-1/4 | 8-1/2 |4-1/4 | 1/4 10 --- 1/2-13
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2-1/8 [5-1/4 2 14-1/8 5 11 12-1/2]5-1/4 | 1/4 |13-3/8 --- 5/8-11
2-1/8 |5-1/4 5
1-7/8 |3-3/4 3-1/2
1-7/8 |3-3/4 3-1/2
2-1/8 |6-3/8 6-1/8
2-1/8 |6-3/8 6-1/8
2-3/8 |5-7/8 [2-1/2| 15-1/16 | 5-5/8 11 12-1/2]5-7/8 | 1/4 |13-3/8 --- 5/8-11
2-3/8 |5-7/8 5-5/8
1-7/8 |3-3/4 3-1/2
1-7/8 |3-3/4 3-1/2
2-3/8 | 7-1/8 6-7/8
2-3/8 | 7-1/8 6-7/8
20-5/16 | 20-1/8 [2-7/8 |7-1/4 3 18 7 11 12-1/2]6-5/8 [ 1/4 [13-7/8 --- 5/8-11
2-7/8 |7-1/4 7
2-1/8 |4-1/4 4
2-1/8 |4-1/4 4
22-7/8 22-3/8 |2-7/8 |8-5/8 19-9/16 | 8-3/8
22-7/8 22-3/8 |2-7/8 |8-5/8 19-9/16 | 8-3/8
22-7/8 22-3/8 |3-3/8 |8-1/2 19-9/16 | 8-1/4
22-7/8 22-3/8 |3-3/8 |8-1/2 19-9/16 | 8-1/4
22-15/16 | 23-3/4 | 3-3/8 |8-1/2 3 [21-11/16( 8-1/4 14 16 7-1/2 | 1/4 [16-3/4 i 5/8-11
22-15/16 | 23-3/4 | 3-3/8 |8-1/2 21-11/16| 8-1/4
22-3/8 |2-3/8 |4-3/4 19-9/16 | 4-1/2
22-3/8 |2-3/8 |4-3/4 19-9/16 | 4-1/2
23-3/4 |2-3/8 |4-3/4 |ANPT|21-11/16| 4-1/2
23-3/4 12-3/8 |4-3/4 |ANPT|21-11/16] 4-1/2
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182 C
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12-1/2 26-27/32 11-1/8 |[4-NPT |26-7/8
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Drawings represent standard TEFC general purpose motors. * Dimensions are for reference only

|EC - QUICK REFERENCE CHART

SHAFT B5 FLANGE B14 FACE GENERAL
D E LA M N I S T M N P S T L /

* CONTACT YOUR LOCAL BALDOR
OFFICE FOR "L" DIMENSIONS
IEC FOOT MOUNTING
FRAME |[TYPE B C
121
119 4.760 500
4.690 136d 22d
5.375d 880d
119 131
112 3 1 . . 4.690 5.140
4.409 | 3 . 3 2 3 38 3 . 145d 149d
5.690d 5.880d
145 152
165 . 5.690 4.510 6
6.496 8 38 13.93 3 2 8 168d 130 162d
6.614d 5.120 6.380d
168 130 173
165 2 . 6.614 5.120 6.810
6.496 472 3 12 § 144d 107d 165d
5.687d | 4.250d | 6.531d
149 180
215 . 200 5.875 7.906
8.465 0 5 3 6.299 S 7.875 153d 239d
6.060d | 9.440d

112 250 . 149 214
4.409 2 562 7 7 9.840 0 5 138 5 5.875 8.437

265 . 8 256 27
10.433 1 . . 375 10.062 1.062

300 5 215 329 329
11.811 3.78 748 2 8.465 87 12.940 0 12.940

279 § 48
10.984 § 1.890

14.016 .85 2. 5.512 1 . 19.488

406 70 4 457
15.984 .843 12.75 5.512 17.992

368
14.488 280 170 497
419 11.025 6.693 19.567
16.496 | |
406
16 683 682
457 0 0 00 | 26.880 | 26.840
I8 METRIC (MM) DIMENSIONS IN BLACK
500 INCH DIMENSIONS IN RED
19.690 d =DC MOTORS 759 683

719
630 13 0 29.900 | 26.880 | 28.320
24.800 1mm =.03937" 1" =25.40mm

SUMMARY OF IP PROTECTION NUMBERS
IP Protection - Baldor Enclosures Second #
First #

HORIZONTAL SHAFT ARRANGEMENTS

Protection against Liquids

10

B85
"D* TYPE FLANGE AT
DRIVE END, NO FEET.

gl

86
FOOT WALL MOUNT WITH
FEET ON LEFT HAND
SIDE WHEN VIEWED
FROM DRIVE END.

VERTICAL

IP22 = Open Drip Proof

I:lIDJ :I]Q]}: AC or DC Motors.
IP54 All standard TEFC
A S onpr AC and DC Motors.

DRIVE END, NO FEET. | FLA

ounTes, " IP55 = All TEFC Chemical
Processing, Dirty Duty,
and Washdown Duty

vi va
D' TYPE FLANGE AT TYPE FLANGE

DRIVE END, SHAFT | DRIVE END, SHAFT
P, NO FEET.

DOWIN, NO FEET. Ui

vs
AT | VERTICAL FoOT, WALL

MOUNTED, SHAFT
DOWN.

V19 vz2
‘" TYPE FACEAT | SKIRT MOUNTING,

IVE END, SHAFT | SHAFT DOWN, NO
P, NO FEET. FEET.

Motors

P.O. BOX 2400
FORT SMITH, ARKANSAS
72902-2400 U.S.A.

Protection against Solid Objects

IP TESTS

O NO PROTECTION
Protection against solid objects
up to 50 mm. (E.G. Accidental
touch by hands.)

2 Protection against solid objects
up to12 mm. (E.G. Fingers)
Protection against solid objects
over 2.5 mm. (E.G. Tools Wires)
Protection against solid objects
over 1 mm. (E.G. Tools, Wires,

BALDOR ELECTRIC COMPANY and Small Wires)

5 Protection against dust - limited
ingress (No harmul deposits)
Totally protected against all dust

O NO PROTECTION
Protection against vertical drops of
water. (E.G. Condensation.)
Protection against falling water up
to 15 degrees from the vertical.
Protection against falling water up
10 60 degrees from the vertical
Protection against splashing water
from all directions, limited ingress.
Protection against low pressure
jets of water from all directions,
limited ingress.

6 Protection against strong jets of
water. (E.G. Use on shipdecks,
limited ingress.)

Protection against immersion.
Protection against submersion,
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IEC / NEMA DIMENSION COMPARISON
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FWHP** Frame Agslgnmenis
3 Phase - TEFG |
x wy | D E F H U BA WA | 2Fole | 4Pols | 6Pl |
56 BE 45 ESE | 58 o 34 20 st B HE
63 63 B0 40 7 11 40 23 | 025K QAR — |
[ | WA = = = =l = = [1QHP, tahPk| — |
71 71 56 4 [ 7 14 45 an 0,55 037 —
| s 68,7 | 44F 214 | 7 85 | 524 — 3i4 ] -
an B G625 50 | 10 1w | 50 40 11 075|066 kW
|| 48 | 789 | b5d 348 8.7 127 | s an,1 e 1 | saHP
| @05 Bl 7a &0 L 24 | 56 50 15 1.4 0,75
L 56 889 | E19 361 | BT 158 | 638 [ 476 2 R Tt
| maL 0 ¥ 25 L] 24 | BB 50 2.2 1.5 1.1
5 H8,8 | BO.E BOE | BT gpa | 578 572 3 2 [ 11
100 100 a0 70 12 28 | B3 =] 3 22 15
_______ 45T | BES | 98 G3E | &7 2pp | 572 a7.2 4 3 2
112L 112 a5 &7 12 wm | M £ ar 22 14
maT | 1148 | 852 | sr2 | 107 = | 7 65,5 5 3 w2
112M 112 | 88 70 12 & o &0 az 4 22
1847 | 1143 | 852 B2 | 107 2 T G694 5 545 —_
1328 1x2 104 70 12 33 B3 80 e &5 ]
2197 | 1384 | 108 | 638 107 M40 | g3 857 10 il I -
1321 |13 108 28 1z 2 [T 80 — | 7= 55
5T | 1334 | 108 A48 | 0T 349 | B3 | BT — 14 T
160 164 127 106 18 42 106 114 15 11 T.5
: 2547 | 1588 | 127 148 | 185 413 | 08 | 106 2 15 [
160L* | 180 127 127 15 42 108 110 18,5 15 1
256T | 1588 | 127 127 | 135 | 418 | e | 1015 25 20 15
1agM* | 180 | 1@ms | 125 | 15 4B 121 110 2 185 =
2847 | 177R | 1888 | 122 | 135 A7 6 i | 1175 - 25 —
18Il 140 | 135 | 1336 | 15 48 121 110 a2 22 15
| 206T | 17F& | 7498 | 1898 | 135 478 | 121 117.5 40 a0 20
200M* 180 168 133.5 18 55 133 110 30 an =
24T | 2033 | 1588 | 1334 | 187 | 54 183 | 1%34 40 40 —
2paL" 20 158 1525 | 18 BE 133 10 ar a7 2
L | O96T 2032 | 1688 | 1524 | 167 54 133 | 1334 50 50 40
2g55 225 178 143 E] ) 149 140 — ar 0
| _ | 3BT | 2298 | 1178 | 1428 | 167 03 | 149 | 1492 — | 575 | 40
2sm 225 | 178 1555 | 18 149 140 45 45 a
| 355 | ##A6 | 177E | 1566 16F | &0@ | 149 149,32 | 6OFS | BOTS 1
250M* 250 2053 1745 | 24 £5 186 140 ) &5 —
5T 254 | 2032 | V46 | 206 7 168 1822 | 75100 | 00 | —
2E05" 260 | 22BS 164 24 75 190 140 - = 45
4447 | 2704 | 228G | 1842 | 206 B57 | 190 | M&p8 — — | soMoa |
2600* 260 | 2285 | 2005 | 24 75 180 140 — — 55
45T | 2794 | 22B65 | 2006 | 20E ‘BET | 190 2150 — == TE126
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