Magneticflux density in the airgap B(g), [N/m2)
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EIEN20 Assignment 4
Introduction
I will be using the same parameters as from assignment 3, simulation 4:
Motor frame | Outer/Inner | Stack length | No. of poles | Slotting Stator core
size diameter Ir [mm] Np factor K s inner radius
Do/Di [mm] [m]

115 105/25 50 6 0.3 ro-(ro-ri)*0.7
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These graphs generated by Matlab show that the normal gap flux density BgnL &
BgnO is larger and in the opposite direction to the tangential flux density BgtL &

Bgt0.

The peak gap density is around 1.2 T, which occurs at a harmonic order of 3. This
corresponds to the peak gap flux density for this motor from assignment 3 of 0.8919
T. There are differences here because of the calculation method.

2)

This graph of air gap magnetic sheer
stress gives 4 separate outcomes. ognl. &
ogn0 represent tensile or ‘normal’ stress.
ogtL & ogt0 represent the shear stress
that is experiences at parallel to the rotor.
From intuition we can tell that the loaded
motor will have higher stress forces acting
upon it. Therefore I conclude that ognL &
ogtL are the tensile and shear stresses for
the loaded motor and ogn0 & ogt0 are
unloaded.

Magnetic shear stress in the airgap o(g), [N/m?)
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tymao= 569110
timpo= ~3.59410
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tatainnen = F0— (ro—riy 0.7=0.0525 (00525 0012} 0.7
=0.00875(4 10%)=0.0083m

T
tr = Oshear= 27r—r/,
T=t-2nrl, = 3.59410- 27- 000835010
T=9427Nm

This gives us a peak torque value for the peak shear stress value used when motor is
loaded. The unloaded torque is 293.54Nm.
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From Matlab:

Weighted Torque=6.81Nm

Integrated line Torque at r=0.0241Nm
Integrated line Torque at m=-6.97Nm

Expected Torque from A3=6.797Nm

The torque values from A3 and A4 are close, small differences can be attributed to
calculation method etc. An interesting observation is that the integrated line torque in
negative, this could be due to the symmetry of the line.
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r 4:1

Y=y, + Y, = k(wa+wbe 3 +y € %)

Loaded
Phase_Fluxes fa=21610°Vs_fb=2110*Vs_ fc=-23810°Vs
Phase_Linkagesy, = 0002184 _y, = 0.0002Wh_y . = -0.00238b

2 Ax
JJS - %(00021 60.0028"3 -000238 3)
.= 5(0002160002(c0sE3)+ jsinC))-00023&0sEe )+ isin( )
.= (3959 j12933 10*Wb

1293
395 =1.2737ad=7298&leg

0 =tan'(

Unloaded
Phase_Fluxes fa=21710°Vs_ fb=-1.0810%Vs_ fc=-1.0910%Vs
Phase_Linkagesy, = 0002 1@Wh_y, = -0.00108/h_y,. = -0.0010&b

2 i
=13(a0021 70001083 -000108 3)

o = %(00021 700001 qaos(%"p jsin%))— 0,001 o&os"%‘n isin(%))
, = (9230 j2835 10°Wb

2'83% 0.298ad=1707deg

0= tan(923

4:r

.
I =1, +jl, =k(l,+1,€ 3 +1€73)

Loaded
Phase_Currentsia=0A_ib=543A_ic=-543A

Ax

2n
] - —(0+ 543’3 -543'3)= %(543cos%)+ jsin(%))— 5430054%[ + jsin(4—g))
= -1+ jO4(BA
6 = tan (9405) - _1.57rad= 8394deg

—

Unloaded
Phase_Currentsia=0A_ib=0A_ic=0A
A

| =0A
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flux density in the stator core B, [T]
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A¢ =0.002742(-0.002743 0.00548%

f=50Hz

w = 2nf =10@rads’

t=1/f=002

d 0005485
backemé - 9= 002 - 0274
r r r.r . .

T=,000% |0ag=W|!|Sin6 =1.35251 0% 9405 sin@294- 7299
T=037Nm

4.3 - Femm hands on

7))
y,=00007328%D

wg =1.26099 0°Wb
e = -000073448D

.2t 4
Wi = 13(0.0007328921.26099 0% & 3)-0000734487 )
y,, = (05235 j1786% 10°Wb

o4 -

B., Teda
Q34

a2z

T T T T T T T T T
o] Qo1 ooz (eYor; Qo4 Qaocs (oY) Qo7 (Yo =] [eYe=]
Lergth, m

10.)

At section 8, when modifying the winding currents the values that were present were
the same as before but all moved to a new winding. For these winding currents the
torque was 0.021045Nm.

I changed the currents back to the same windings as in the previous excersize and the
torque was then 4.42922Nm.

The previous weighted torque value from Matlab is -6.97Nm, this roughly
corresponds to my second result.
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W, =0001888b
Yz =0001138b
Y. =-00030Wb

.2 4r
Ys= %(0001 8860.0011383% -0.0030%13)
Y, =(-2150- j6.146:10°Wb

14.)

Y, =93610°Wb
Yg =0.0013Wb
y. =-00013Wb

on A
Lsls= %(9.36 10°4+00013% 3 —000134 3 )
Lsls=(-39155- j0.159% 10°Wb

B.m, Tesa

Qs +

-005

Lergth, m

H.m, Arrpfm

Lergth, m
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Additions/Improvements

. hm .05
dAg= 2 sk m =2 0.0289*




