Hi54 % 42 W Bl (B AR Vol.54  No.2
20154 3 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Mar. 2015

DOI:10. 13471/]. enki. acta. snus. 2015. 02. 001

LK R R I IR IE S A O &

I A, aHE, #2E, K
(FLRFILFR/ T AERGHFERELEEE, 7 & J M 510006)

W OE: Nl SrE K RYFYEE T — U SRR S BRI A AL b, IR SNSRI 0 S B O 1Y)
SEMA, AR Bl X SR HHSCRHE BAR SRB IS, A3 HT A B A IR M RO S H MR 5 B . SEIRas R IR EReE
) FAAL S () AR AL AT, — IR AR IR AR /N 1Y) R TR e 34 55 A Ak BT () e 3 — 30, W0 B IS A o /)
I 2 T ] 5 A B (B i AR A A S, T, — U B IR 2R R A R AN R B B, SRR
AN, TR B IR U R B A R AR INEUE O B N 3o a#E— 25 40 B 4 IR S ) DX Ak 2 B £y
R, —RERRBEMN R EREE T ESA C, O Cu =FnR, ERRENTITHE, —REBBENE S
20 6% , “IRKFEMIEIRMA T AN 3% , BAEBIRIEMRX, — R BE IR U6 6 IR W & i B A oA
1, BWTE3% LA, ARESMAEE AR )28, WSS R T 41, 7E 600 CPpy S ek, MEA IR kE
SRR EE R AL SRS (1] A Ak 4 RH DB AT LA R S I s A o A A SR

KR ok K R

FESES: TG115.213; X928.7  XHEFRER: A XEHS: 0529-6579 (2015) 02 -0001 -07

The Relationship Between the Melted Mark of Short Circuited
Arc and External Heat in Electrical Fire
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Sun Yat-sen University, Guangzhou 510006, China)

Abstract; With the help of the powder X-ray diffraction, scanning electron microscope and energy dis-
persive spectroscopy, the PSM and SSM were studied to develop the quantitative analyses and demonstrate
the relationship between the phase transition of copper melted mark the external heat condition in electri-
cal fire. It is found that it is different for the trend of the grain size with the heat treatment time between
PSM and SSM, and the curves of the texture coefficient with the heat treatment temperature between PSM
and SSM shows the respective trend obviously. The chemical composition, included mainly carbon, oxy-
gen and copper. The ratios of oxygen for the PSM is about 6% , and the ratio of oxygen for the SSM is a-
bout 3% in deposition layer. The atomic ratio of oxygen has not changed very much basically in the mel-
ted mark substrate, and it is at around 3% both PSM and SSM. The external heat has a different influ-
ence on phase transition of PSM and SSM, and the microstructure could reveal clearly, therefore, it is
possible to set up the quantitative analyses for short circuit melted mark.
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Fig. 1 The temperature-time curves
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Fig.2 The Schematic diagram of experimental set-up
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Table 1 The experiment detail condition of the primary short circuited melted marks
FE S dm 0-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7
RIRE/C 21 443 462 575 631 659 720 760
AL HLRTE]/ s 0 316 445 541 615 1 062 863 657
AN AR EL bar 0 10 15 25 35 45 25+5 mL 20 +10 mL

2 YRR SRR A

Table 2 The experiment condition of the secondary short circuited melted marks

eSS 2 -1 2-2 2-3 2 -4 2-5 2-6 2-7 2-8
fﬁ%ﬁg/"c 344 498 522 629 638 649 699 740
b FEIFE] /s 297 578 901 458 523 498 1135 1 770
7](4515;%5[ H/bar 10 15 20 25 30 35 45 25 +5 mL

R A e @
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Fig. 3 XRD patterns of the short circuited melted mark
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Table 3  The average grain size for the PSM and SSM at the similar condition

e dR S 0-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7
SRR RN/ nm 45.4 - - 38.2 54.7 43.9 61.1 43.5 32.5
B 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8
SRR RN/ nm 38.9 39.2 34.7 43.1 44.9 36.1 48.6 46.2
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Table 4 The EDS data on the surfaceof melted marks

R g5 0-1 1-2 1-3 1-4 1-6 2-1 2-2 2-5 2-8
O (atomic % ) 24.59 41.05 41.95 39.69 40.24 36.86 36. 65 37.5 43.93
Cu( atomic % ) 60. 09 41.29 41.27 38.29 43.61 41.52 47.66 47.81 41.67
0O :Cu( atomic % ) 0.41 0.99 1.02 1.04 0.92 0.89 0.77 0.78 1.05
#5  BIRVIRUZ M IC R s

Table 5 The EDS data in deposit layer of melted marks
R g5 0-1 1-2 1-3 1-4 1-6 2 -1 2-2 2-5 2-8
C (atomic % ) 37.55 40.08 59.1 53.8 53.01 55.7 57.76 41.43 55.73
O (atomic % ) 6.03 6.41 6.37 16.23 6.27 3.49 3.9 38.87 2.91
Cu( atomic % ) 54.34 52.51 34.52 29.9 40.72 40. 81 38.31 48.21 41.35
0:Cu(atomic % ) 0.11 0.12 0.18 0.54 0.15 0.08 0.10 0.08 0.07

F 6 WIRELRTR AT R L B

Table 6 The EDS data on the substrate of melted marks
s 0-1 1-2 1-3 1-4 1-6 2-1 2-2 2-5 2-8
O (atomic % ) 2.49 2. 64 3.04 2. 66 2.87 3.45 3.77 3.49 3.09
Cu( atomic % ) 67.31 66.37 41.1 42.07 42.07 43.45 43.51 56.61 43.95
0:Cu(atomic % ) 0.04 0.04 0.07 0.06 0.06 0.08 0.09 0.06 0.07

K8 — YR UIARZ Y SEM JE A
Typical SEM of PSM for the deposit thickness

Fig. 8
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