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Study on the Influence of Core Joints on Vibration and Noise of Transformer
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Abstract: Noise reduction in transformer proper is a key issue that both power grid companies and manufacturers
focus on addressing. The main source of transformer noise is from the core vibration, while the vibration and noise at
the core joints shall also not be ignored. In this paper, through modeling the single silicon steel at the transformer
joint area, the different lapping forms, lapping width and the number of laminations at each stage are simulated and
calculated, the influence of Lorentz force on the core vibration due to the magnetic flux passing through the joint area
is analyzed, and the method of vibration reduction and noise reduction based on the joint form is proposed from the
microscopic perspective. The influence of Lorentz force on vibration noise is further verified through clamping force
test, which provides effective theoretical support for noise reduction of transformer.
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Table 1 Calculation results of Lorentz force and pressure

B TN KT HSR/MPa
U Smm 7.5mm 10 mm 5 mm 7.5mm 10 mm
1 499 473 436 0.280 0.309 0.340
2 =550 =509 -466 -0.309 -0.332  -0.364
3 =711 -988 -1225 -0.256 -0.326 -0.373
4 235 357 443 0.084 0.118 0.135
5 425 395 408 0.186 0.173 0.179
6 81 281 405 0.036 0.123 0.178
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Fig. 6 Magnetic field distribution of silicon steel

sheet joint area

/ M ol T
4 1.800 00
é 1.440 02

1.080 04
0.720 06

/ 0.360 08
/- 0.000 10

El7 6t REREN F HRLE X ISHL% 5 1
Fig.7 Magnetic field distribution of silicon steel sheet
joint area steel sheets

3YOL BT | 1.3 P 4 XA A7 7E 1
DX o T 6 R0 HEHE I, 2 4 4 DX Il s P AR
Z W BART 3GL . w1 TREBUN 4 HEE 1
WER AR T A A, I 20 1k 9 8, mT AR AR B AR5 119)
WEE 5 R PR BR

6 AP HEFE AT LICR ] 2 P& B 20, ULIAT 8,
Vel 8 (a) Bk 599 1 8 RG24y 123456 , P51 8 (b Bk 49 72
RUIY A 135246, 3598 2 Jr—& . [ T45R A BN
P 123456 2 FEEE A P50 1R A i
B AR 25 D)% B DL 9, 22 AR B ik - 135246 #4542
(I A 2% 773 A /N T 123456 #5451z
2 e LIS RAHREE R

(a) 123456
B8 6R{THBEMK
Fig. 8 Six-step lap joint form

(b) 135246



- 82 - 202642 F

y § 41 4

o2t 2

(c) 123456-2
9 FI1REFNABREXERCENTE
Fig. 9 The Lorentz force density of the first-step silicon

(d) 135246-2

steel sheet in the joint area

HE— 2 N ZHERG 7 200 £ BE 43 B ik A8 B I
FEXHBAS 2L, WL 10,11, 8110 2 123456 I
J7 AL RS HEI (R 1 20T 1, IS HeBE 2 111G
SR gt AN 11 1Y 135246 I 20 R H2 T
T ) R AT Fe e DXt s [ — R A, I O s
] I AE 25 7, A e X IR A 2% 1 Z FRR
i RN 9, HHIATAN, 135246 F4HEH4E IX 3,
B 0T I RS A 22 015 R YIRS MR S 23 B

10 BN 123456 A F St RO 48 X iR & 0 %
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Fig. 11 Magnetic field line distribution of silicon steel

sheet which the step sequence is 135246 in the joint area
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Fig. 12 Lorentz force density in lamination direction
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Table 2 Vibration acceleration at (.08 MPa pressing force

T/ (mm - s72)

25T

Vi V., OV, Voo VsV,
1.20 0.11 0.05 0.06 048 1.00 0.20
1.75 050 0.50 035 2.10 2.80 0.80
1.80 0.60 0.65 045 220 3.00 0.90
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2 40f
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Table 4 Noise at 0.08 MPa clamping force 16 0.15 MPa itEgIE=
T I 75 E/AB(A) Fig. 16 Noise at 0.15 MPa clamping force
%l‘
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