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Fig.1 Damping winding structure
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Fig.2 Processing dimensions and specifications of samples (Unit:mm)
1.2
5 o , , “ 7, 4
; o (IN-
STRON 8801) [12-131 0.5 mm/min, 0.2 mm/min, o
(0.2 mm/min) 4 , 1.0% ,2.0% ,3.0% ,4.0% , 4
, (0.5 mm/min) 4 , 3% ,4 , 4
. (0.5 mm/min) 1 o
2
2.1
5 , 4 1#,2% 3% 4% (0.2 mm/min 17
1% (2 mm) 2% 2% (4 mm) 3% (6 mm) 4%
4% (8 mm) o 1 2, 1 1* ,
2* ;2 3# , 4*
12
Tab.1 Samplel” and 2°compression
/s /mm /N /MPa /s /mm /N /MPa
1 -0.000 25 -136.131 05 4.798 64 1 —-0.000 25 -136.131 05 4.798 64
8 -0.023 08 -1 536.303 76 54.154 96 15 -0.045 34 -2 526.652 81 90.262 44
16 -0.050 61 -2 917.760 61 102.851 5 30 -0.096 18 -4 246.830 94 151.714 2
24 -0.077 1 -3 994.625 81 140.811 2 45 -0.146 18 -5 252.659 32 187.646 6
32 -0.101 74 -4 896.569 25 172.604 8 60 -0.196 77 -5 808.866 02  207.516 6
40 -0.129 95 -5 587.488 41 196.959 9 75 -0.245 27 -6 054.669 62 216.297 7
48 -0.156 86 -6 105.875 97 215233 1 90 -0.296 22 -6 216400 86  222.075 4
56 -0.182 21 -6 463.974 71 227.856 1 105 —0.345 24 -6 302.201 75 225.140 5
61 -0.202 39 = -6 656.718 25 234.650 4 120 -0.394 82 -6 382.632 26, 228.0138
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Tab.2 Compression of Sample 3 and 4*
/s /mm /N /MPa /s /mm /N /MPa
1 -0.001 48 -97.233 06 3.473 56 1 -0.001 12 -148.659 94 5.293
30 -0.098 84 -4 470.622 54 159.709 0 30 -0.098 44 -4 292.845 73 152.845 6
60 -0.198 18 -6 133.842 47 219.126 0 60 -0.198 68 -5 802.828 07  206.608 1
80 -0.266 63 -6 499.842 45 230.414 9 90 -0.298 71 -6 201.279 16 220.794 9
100 -0.333 37 -6 574511 53 234.868 5 120 -0.396 96 -6 371.688 84  226.862 2
120 -0.400 4 -6 660.765 41 237.949 9 150 -0.498 15 -6 492.120 03 231.150 2
140 -0.467 6 -6 737.947 46 240.707 2 180 -0.597 82  -6582.933 66  234.383 6
160 -0.532 41 -6 784.719 23 242.378 0 210 -0.698 48 -6 626.534 46 235.936
180 -0.597 78 -6 805.038 45 243.103 9 240 -0.798 24 -6 692.069 77 238.269 3
1 2 , 30s ,2* 4 546 N, 151 MPa,3*
4470 N, 159 MPa,4* 4292 N, 152 MPa,
1* 1% (2 mm) 6 656 N, 234 MPa;2* 2% (4 mm)
6 382 N, 228 MPa;3* 3%(6 mm) 6 805 N, 243 MPa;
4% 4% (8 mm) 6 692 N, 70
238 MPa, ,
6F
> ’ 5 I
. . Z4r
4 s 3 3r
° ,  1%(2 mm) ob
4% (8 mm), , kN o W+
) or
, = N RN T
, 6 500 N , 1%
4* , , 3
A4 Fig.3 Compression test of copper joint
2.2
, 4 , , 1,2",3",4",5", 0.5 mm/
min 17 , , s
4 3% (6 mm);2’ 1% (2 mm) , 3 2% (4 mm)
4! 3% (6 mm) L5 4% (8 mm)
o 3, 4, 3 2 , 3
;4 4’ , 5' o
3 4 , (I's) ,3' 369 N,2",4" 5’
500~550 N ,3 3 , 3
¢ ) , 0 . ; 3%(6 mm) 2’
6.230 N, 225 MPa;3’ 6 609 N, 225 MPa;4'




134 2020

6 383 N, 227 MPa;5’ 7413 N, 261 MPa,
,3 204 , 3 , o

3 2 3
Tab.3 Compression of Specimen 2’and 3’

/s /mm /N /MPa Is /mm /N /MPa
1 0.009 66 544.607 64 19.455 63 1 0.006 42 369.143 49 13.187 32
8 0.064 86 315474272 112.700 3 8 0.064 18 3 187.704 09 113.877 9
16 0.135 76 4 836.297 04 172.772 4 16 0.130 61 5 006.480 22 178.852 0
24 0.201 41 5614.328 38 200.566 9 24 0.197 42 5796.861 65 207.087 7
32 0.269 88 5983.198 28 213.7555 32 0.264 83 6 158.828 74 220.018 6
40 0.355 84 6 159.198 28 220.031 9 40 0.332 62 6 375.575 07 227.761 7
48 0.400 86 6 215.906 14 222.057 7 48 0.398 08 6 482.064 72 231.566 0
56 0.468 19 6281.614 3 224.405 1 56 0.464 71 6 531.202 79 233.321 4
64 0.533 56 6 293.237 21 224.820 3 64 0.532 17 6 584.739 69 235.233 9
72 0.599 07 6 320.643 42 225.799 4 72 0.599 51 6 609.916 69 236.133 4

4 4 5
Tab.4 Sample4 “and 5° compression

/s /mm /N /MPa Is /mm /N /MPa
1 0.006 79 548.112 39 19.515 4 1 0.008 2 501.406 19 17.674 65
8 0.068 29 2 878.463 27 102.486 9 8 0.064 96 3564.584 26 125.652 1
16 0.135 06 4362.213 61 155.315 4 16 0.1325 5 848.681 93 206.167 0
24 0.200 2 5 193.102 36 184.899 0 24 0.200 82 6 988.692 28 246.352 5
32 0.269 14 5708.255 3 203.241 2 32 0.267 97 7 308.328 15 257.619 7
40 0.335 86 6 006.359 82 213.856 1 40 0.332 25 7 376.801 97 260.033 5
48 0.399 95 6 156.313 42 219.193 9 48 0.400 45 7 393.229 01 260.612 5
56 0.467 89 6 272.077 56 2233156 56 0.465 43 7 398.371 56 260.790 3
64 0.535 01 6 317.627 43 224937 4 64 0.534 51 7 404.232 03 264.000 4
72 0.601 24 6 383.943 56 227.298 6 72 0.599 71 7413.172 72 261.315 5
1 , , , 5. 5 ,

(1s) 1 502 N, 19 MPa, N , 3%

(6 mm) 1’ 6 283 N, 238 MPa,
1,2",3",4",5' , 4 o 4 , 2',3",4",5'
) , Iy 0 ,
2',3",4' 3 , 2/ 4’ o
5' 2',3",4' , 1’ s 5
i 4% (8 mm) , )
4% (8 mm) , .
, 1 , 240 N ,
43% , , ,

45% o
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5 1
Tab.5 Compression of Sample 1 3001
o
/s /mm /N /MPa Ir"?:_.z- ; 1 —
1 000876 50233603  19.078 64 2007 | | - %:
|
8 0.068 57 3612.399 1 137.198 3 § | || o g_t:
16 0.13459 598632097  227.359 4 - 100|L ‘ \\
24 0.201 77 6206.6555 2357277 | } .
32 0.267 1 6223.988 53  236.386 0 of ' he
40 033478  6261.03878  237.793 1
48 040325 625426769  237.536 0 ' ' ‘ ' !
56 046977 627378225 238277 1 0 10 20 /0/30 40 50
64 0.536 48 6292.080 88  238.972 1 4 ’
72 0.602 83 6 283.319 238.639 3 Fig.4 Tensile test of red copper connection sheet
4
1 4 ,
1) 1’ s 240 N ,
43% , H
2) 4 9 b 9
3) 2'.,3".4" 5 1’ , ,
2% 5
[1] , , . [J]. ,2014(6) :66-69.
2] . [J]. ,1990(4):11-13.
[3] , , .. [J1. ,2016,20(4):17-
26.
[4] , , . [J]. ,2015,37(3):192-
195.
[5] . . [J]. ,2013,20(8) :28-30.
[6] , , . [J]. ,2016,14(1):83-
86.
[7] . , . 1. ,2019(S1):35-37.

[8] BAUW G,CASSORET B,NINET O,et al. Design of an induction machine with damper windings for noise and vibrations reduc-
tion[J]. Compel,2019,38(4):1253-1262.

[9] ) [J]. ,2001(2) :38-41.
[10] 1. ,1988(11):26.

[11] [J]. ,1975(4) :42-45.

[12] , , ;o 1. ,2019,45(3) :205-212.
[13] , . [J]. ( ),2008(5) :247-249.

( 142. )



142 2020

The Spectral Method of Eigenvalue Problem of Maxwell’s Equation

Chen Yafei',Mao Jinjin®

(1. School of Mathematical Science, Huaibei Normal University, Huaibei 235000, China;
2. School of Mathematics, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: In the traditional differential equation solution, the multi—region spectral method only constructs the
approximation scheme of the equation independently in the local element, and different elements exchange infor-
mation by penalizing the boundary or the numerical flow function on the boundary, which has good flexibility and
high precision in the selection of the basis function and the generation of the grid. In this paper, the numerical
solution of Maxwell Differential Equation is studied based on multi-region spectral method. In order to further
reduce the computational cost of solving the equation, various difference numerical flux formats are introduced.
By use of the upwind flux, the scale of the hybrid model supported by the format is reduced. The non—physical
eigenvalues cannot be removed and the spectra are clearly separated, which makes it possible to separate the
physical mode from the mixed mode. The algorithm is suitable for arbitrary mesh generation with high precision
and high efficiency, and the effectiveness of the algorithm is verified by numerical examples.

Key words: Maxwell Equation;multi-domain Galerkin spectral method ;convergence order
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Bauschinger Effect of Damping Winding Connector of
Hydro—-Generator Set

Li Jinze, Xie Kefei
(School of Mechanical and Electrical Engineering, Nanchang Institute of Technology, Nanchang 330099, China)

Abstract.The reduction of strain resistance caused by different compression variables and reverse strain of
damping winding coupling material of hydro—generator set is studied, which is called Bauschinger effect, abbre-
viated as BE. The influence of different compression strain variables on damping winding connector BE was dis-
cussed. Through different compression strain compression and tension experiments, the optimal Baussinger ex-
tremum of damping winding copper connector was obtained. The results show that large compression variables
have an effect on BE. With the increase of pre—deformation, the Bauschinger effect value changes. When the
pre—deformation is 3%, the Bauschinger effect value reaches the extreme value. In addition, when the deforma-
tion is increased, the Bauschinger effect value ecreases, and 3% is the optimal shape variable, namely, the fail-
ure limit value of damping winding.

Key words: damping winding; Bauschinger effect; shape variable; limit value



