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Figure 1. Slot geometries and limit shapes of rotor bars cross-section
a) rectangular shape; b) stepped shape; ¢) step-holed shape

Figure 2. Per unit starting torque (Mp/M,) versus ratio hy/a; for rectangular
shape bar cross-section
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Figure 3. Per unit starting current (I,/T,) versus ratio hy/a; for rectangular
shape bar cross-section
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Figure 4. Per unit breakdown torque (M,e/M,,) versus ratio hy'a;
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Figure 3. Electromagnetic torque versus slip for rectangular bars




FEAF
E H BB

T
i

]
n

Figure 6. Current density chart in rectangular bars at motor start-up
for (hy A i
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Figure 7. Current density chart in rectangular bars at motor start-up
for (ha/a
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Figure 8. Radial variation of current density in the rotor bars for almost
square shape bars




kJ
o
=

Current density [Nerrf:
=2
)

o

—_
=

10 20 30 40 A0 (=1}
Fadial bar coordinate [mm]

Figure 9. Radial variation of current density in the rotor bars
for very deep bars
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Figure 100. Current density chart in the rotor bars for stepped shape geometry
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Figure 11. Radial variation of current density in the rotor bars for stepped
shape geometry
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Figure 12. Per umit starting torque {My/M,) versus (hy/h;) for stepped shape
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Figure 13. Per unit breakdown torque (Mo /M,) versus (hy/'h;) for stepped
shape bars
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Figure 14, Electromagnetic torque versus slip for stepped shape bars
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Figure 15, Current density charl in step-holed bars al motor starl-up
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Figure 16. Per unit starting torgque (My/Mg) versus (hy'hs) for step-holed bars
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Figure 17. Per unit breakdown torque (MM, ) versus (hy'h;) for step-holed
hars
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TABLEL
RateD Loan MoToR CHARACTERISTICS Py = 500 KW)

Rectangular shape bars, Fig. la Stepped shape bars, Fig 1b Step-holed bars, Fig. le. ag=4 mm

(he/askin = 0994 | (h/@a) e = 13,98 | {hyhayy = 0.418 (hiha)o = 0.58 (Mo ki = 0,422 hy/hy = 0.584

L [A] [ 58.40 ' 6410 ' 60,40 ' 62.60 ' 58.50 58.90
0, [rpm] | 741.5 [ 740.3 ' 7411 ' 740.7 ' 741.5 [ 7415
M [*0] | 95,40 [ 95,10 [ 95,30 . 95,20 [ 95,40 [ 95,40
cosy, | 0,860 [ 0,790 [ (0,830 . (0,800 [ 0,860 [ (0.850
M, [kNm] 6.455 ' 6.482 ' 6.475 ' 6.459 ' 6.468 6.443
P kW] 5818 [ 6.669 ' 6.094 ' 6.388 ' 5.829 [ 5.848

= h1/m2 =10 mrm / 23.7 mm
=== h1/hZ2 =18 mm / 30.8 mm

bt [RM )

Figure 18, Electromagnetic torgque versus ship for step-holed shape bars
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