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Research on Ablation and Material Properties of Arc Extinguishing Nozzles for Large
Capacity Circuit Breaker
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Abstract: The high-capacity arc extinguishing nozzle is taken as the research object, the breaking and ablation
tests are firstly conducted on arc extinguishing nozzles with different boron nitride (BN) filling content, and the in-
fluence of BN filling content on the ablation amount of the nozzle is obtained. Then , the temperature field simulation
calculation of the arc extinguishing nozzle with 5% BN filling content is conducted by using finite element method to
study the influence of sintering process on the physical and performance of the arc extinguishing nozzle , and the op-
timal sintering process curve is obtained. The optimal sintering process is used to manufacture arc extinguishing
nozzles with different BN filler contents, its such parameters as tensile strength, fracture elongation, breakdown
strength are tested and the influence of filler content on the performance of arc extinguishing nozzles is obtained.
This research has provided basic data and theoretical support for the selection of arc extinguishing nozzle recipe for
subsequent high-capacity circuit breaker.
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Fig. 1 Structural diagram of arc extinguishing nozzle

containing BN filler
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Table 1 Comparison of weight before and after arc

extinguishing nozzle test

BN HUEHIET 5 Hs Hhtle
e
3 617.9 598.6
5 618.0 601.5
8 618.1 603.3
10 618.1 605.4

F2 KB OMMERREI/ETUI LR
Table 2 Comparison of changes in throat diameter of arc

extinguishing nozzle before and after the test

= . HA%/mm
RACTABNSFEH T 50 He/% — -
AT K5
3 31.30 33.61
5 31.30 33.49
8 31.30 3341
10 31.30 33.22
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Fig.3 Ablation state diagram of arc extinguishing nozzles
with different BN filler
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Fig. 4 Ablation amount of arc extinguishing nozzle with
different BN filler
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Fig. 5 Changes in throat diameter of arc extinguishing
nozzles with different BN filler
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Fig. 6 Arc extinguishing nozzle sintering process curve
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Fig.7 Temperature distribution diagram of arc
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extinguishing nozzle at three stages under sintering curve
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Fig. 8 Temperature distribution diagram of three stages

of arc extinguishing nozzle under sintering
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5 sintering process conditions
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Table 3 Statistical table of arc extinguishing nozzle materials and electrical performance for five types

of sintering curve manufacturing
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Fig. 10 Tensile test status diagram of the test specimen HIRE%
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Fig. 11 Tensile strength variation curve of specimens with
different BN filler

Fig. 12 Changes in average elongation at break of

specimens with different BN filler

42 RIMBEOEHEFREFR

ANTF] BN ML FE W) & 1 19 PTRE M358 ) B N
1 mm, BRI 34 ARURECEAE 25 50025 Wi I
SRR JE 2 IR GBIT 1408.1—20064 246 2 b4 k) Ha,
AR B IR 1 ER Ay T e ) BR AR AR TR
et R EEA I, B A S 8 R 2 e
FAPRAF 100 kV 548 e di o M ARGE P B
1224 20 mm [ & JEEK, DT FL e M FF LR L 2 kV /s
(R 2 5] R e L 2 o 2 R 3 Uk, L AR
JEFEEME . AT BN SR Y & 5 1% PTRE 85 i 28
s AR AL R LR 13,

FH &1 13 AT o 2 B Bl BN 7 e 1Y)
R E TGS, IF7E BN S 7 5 5% A2 A7 1
R EE A B iR .
43 T ORSERR

K FHHCG R MG (LFA) 43> F R [7] BN 3L 559
Fr 1 PTRE a3 A, ARl it ik 4 > TR 65
HAAFR I Z LK 14,



R 5538 TIEHRE, PMATET, Beéns, 45, K IS F Bk S RME e oY <45 -
47.5¢ 332.6f
47.0 332.4F
T S
£ sl 2 3322f
z =
™ 332.0F
5 460 &
iR
b= 331.8fF
45.5F
331.6 L L L o
450 . . . 3 5 8 10
3 5 8 10 HRE/%
HERE/% = B a0 o b
B 15 A EBNEFZEHIK MBS Wk

E13 ARBNEFZEMNKRETFRETHEE
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Fig. 14 Temperature dependent thermal conductivity

curves of specimens with different BN filler
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Fig. 15 Maelting point variation curve of specimens with

different BN filler
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Fig. 16 Changes in crystallization enthalpy of samples
with different BN filler
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