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Abstract

This study used a single roll rapid quenching method to obtain an industry-specific, 1 mm wide Fe
based amorphous narrow band, which was subjected to 540°C free annealing, curing agent curing,
and model mechanical pressing to form a strip-shaped magnetic core. TD8220-A soft magnetic DC
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tester and TD8120 soft magnetic AC tester were used to test the AC and DC soft magnetic characte-
ristics of nanocrystalline magnetic core samples with different splicing methods. Research has
shown that the DC soft magnetic performance of square magnetic cores with oblique interface
splicing is least affected by splicing, and the DC soft magnetic performance is better; the AC soft
magnetic performance of magnetic cores using oblique interface triangle splicing is minimally af-
fected by splicing, and the AC soft magnetic performance is better. The splicing method of magnet-
ic cores is an important process that affects the performance of magnetic cores. Studying different
splicing methods in practical application scenarios is of great significance. The results of this study
have important reference value for improving the splicing methods of nanocrystalline magnetic
cores.
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Figure 1. Schematic diagram of narrow band preparation
device using single roll rapid quenching method
1. BRREEETHERERERE
HHT I A2 S H T AR TR 1300 F/min (BFRJHKA 1.2 m), &SGR 0.03 MPa, Wil EAZ 0.85
mm, FEMEEE 0.2 mm. $&AS B FHESA A ILE 2, % 500 pmy JE 19 um.

Figure 2. Schematic diagram of amorphous narrowband
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Figure 3. Schematic diagram of magnetic core splicing method
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Figure 4. Tianheng measurement and control AC and DC soft magnetic performance tester
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Figure 5. Hysteresis loop diagram of oblique interface triangular magnetic cores
corresponding to different splicing seam widths
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Figure 6. (a) Saturated magnetic induction intensity B, of oblique interface triangular magnetic
cores corresponding to different splicing seam widths; (b) Residual magnetic induction intensity
B, of diagonal interface triangular magnetic cores corresponding to different splicing seam widths
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Figure 7. Coercive force H,. of oblique interface triangular mag-
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Figure 8. (a) Initial magnetic permeability u; of diagonal interface triangular magnetic cores
corresponding to different splicing seam widths; (b) Maximum magnetic permeability u,, of the
diagonal interface triangular magnetic core corresponding to different splicing seam widths

8. (a) NEFHEETEXN MNHNFHEO = AMESEIRMSE u; (b) TRIFHEETEI N
HRHEO=AHECHNRERESE u,

XFFRE O =M S, MR S BWLE O, > T RS R TR

i 1A

HAR IR RE T RLIRNEE I AR S 00 A, A B T NGO G R E R AT R . TR, BEE
eSO NS e R AN YA B R A IR AN S P R e AT AN 507 WA N v 2S5 S R AN

3.1.2. HHEETEX YO EF S ER KRR

0.6
—— 4555 Omm
—— Z£%50. lmm
0.4 — Z%750. 2mm
~— 4%%50. 3mm
+ Z5%0. 4mm
0.2 2%%5%0. 5mm
= ——— #£750. 6mm
e —e— Z£750. Tmm
m 0.0 éi_‘ﬁo. 8mm
o Z%%0. 9mm
— . Omm
-0.2 4
-0. 4

-1000 -500 0 500 1000

H (A/m)

Figure 9. Influence curve of different splicing seam widths on the hys-
teresis loop of the oblique interface circular magnetic core
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Figure 10. (a) Saturated magnetic induction intensity B, of oblique interface cir-
cular magnetic cores corresponding to different splicing seam widths; (b) Residual
magnetic induction intensity B, of the oblique interface circular magnetic core
corresponding to different splicing seam widths
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Figure 11. Coercive force H, of oblique interface circular magnetic
core corresponding to different splicing seam widths

Bl 1. NEHHRGETE X M A RHE O B S RIFTm A H,

F 1] 9~12 W RN 4% T 6 RS CREVE RE AT 2 38 DRI o A F R AR 5N O I, ST N7 Y e R
NESEFE B RN 0.4301 Ts 4PHERAETE N 1.0 T I, RO BRI RE BN 55 FE B /o 0.3547 T, S5APHE
FHEG, ARG SR TR T 17.53%. MPHE5% 5508 0 B, BENXoF L P T 42 R B N 5 fje KA 0.0058 T
MPFEE TN 1.0 mm B, REEST BRI REE N 5 B B /N 0.0013 T, HAPHEAALL, T 2 BE IR B 8
T 77.59%. MUPFEELETEN 0 B, RLSXT R FTHU N 4.421 A/ms MPFHEEEETEN 1.0 mm B, 7
AT R T /A 1.92 A/my, 5ANPHERLL, i) TR T 56.57%. MPHEGET N 0 B, R B
HIARAA 1L S 2 B KN 0.706 mH/m; 24 HHRE4% 55 9 1.0 mm I, BEES G B A E U6 1 5 2 8 /N N 0.4944 mH/m,
SAPHEMLE, BIEHA T TR 1 29.97%  MPHELETE N 0 I, W48 R i K 5 %6 5 KA 1.434 mH/m;
MPHEEETE Y 1.0 mm B, B R NI S BN R 0.747 mH/m, 5APHEMLL, BRI SR TR
T 47.91%.

0.70 —u— REEOREE

0. 65

Ui (gH/ m)
/

0. 55 \
| |
J Sa
\.
\I\
. .
0.50 -
T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
4% (mm)
(2)

DOI: 10.12677/ms.2024.142011 85 PR R


https://doi.org/10.12677/ms.2024.142011

TR %
1.5 -
. O AHEORY
1.4
1.3
1.2 7
—~ ]
£
Elr
1.0 \\
0.9 7 l\
1 |
0.8 e
J .\l\.\-
0.7
T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
445 (mm)
(b)

Figure 12. (a) Initial magnetic permeability u; of oblique interface circu-
lar magnetic cores corresponding to different splicing seam widths; (b)
Maximum magnetic permeability u, of the oblique interface circular
magnetic core corresponding to different splicing seam widths
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Figure 13. Influence curve of different splicing seam widths on the
hysteresis loop of square magnetic cores with oblique interfaces
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Figure 14. (a) Saturated magnetic induction intensity B, of oblique interface square magnetic
cores corresponding to different splicing seam widths; (b) Remaining magnetic induction intensity
B, of oblique interface square magnetic cores corresponding to different splicing seam widths
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Figure 15. Coercive force H, of oblique interface square magnetic

cores corresponding to different splicing seam widths
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Figure 16. (a) Starting magnetic permeability u; of square magnetic cores with oblique interfaces
corresponding to different splicing seam widths; (b) Maximum magnetic permeability u,, of
square magnetic cores with oblique interfaces corresponding to different splicing seam widths
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Figure 17. (a) Frequency characteristic curve of unit mass loss P,,, of Fe based
alloy magnetic core sample; Frequency characteristic curve of unit volume loss
P, of Fe (b) based alloy magnetic core samples
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