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Fig.1 Thin current-carrying plate with a midde-crack

A®) = GoodO + DSMO  (6)

_ o0 _ . _ 209 _
6 =0 ’8r"0’ 0 =+T ® -
G =0 )\:Z‘DZLJ', n=20,1,2,3
b T ED g 1l
= an Dasinf n+ 7 (7)
%: FZDn[n+'12‘J rn'ZS'n[n—'Jz‘Je, 'g_(;: rZDn[n+':IZ‘Jrn_za){n-':lzﬂe
(8)
n=0,
¢ 1 ¢ -1
%—- 2D0r23n3 %{:‘;‘DoersE (9)
(1)
a1 a1
ji = ‘]Z‘DOCSr"ZS'n%, j2 = - %D@r'zoos% (10)
Ky = Do W/2m (11)
(11) (10)
. _ 10K .8 10K 8
= ——sdsn = - —— C0S 12

[3],
d=Y(z), z=x+iy (13)

121



No. 2 123
_ ay
Jz = - ORe aZ (14)
X - a j2—>°° X — 00 j2—>J0
Joz
= (15)
0z g 2. &
(15), y=0,x< a z=x,2°- a><0 [%lﬂ 0
y=0,x<a ,j2=0 ji1#0. (12)
= lim= i 16
K= Y owd)2 12, (16)
y=0 ,z=x,r=x-a (14) (15 (16)
-2 @[(; ;) Jg X
K = lim — = (17)
! r »a (0} /XZ_ aZ
2]
KJ=-?)JFa (18)
. .8 . ﬁ 8
j1=- Jo &snz, j2 = Jo | 5,008, (19)
3
[2‘3]:
A" 1,0 2 _ 1 -1
Q(n) —zrl[_hc(nﬂz)dX— 5 Do (20)
K;
, Do = : (18)
° 7 o
2
_ Joa
Q(r) =50 (21)
4

[3]

2

2hJ 0 f [
T(x.y) :ﬁ[a+6+_§ln(a+6)+a—][ln (a- X)2+y2—ln X2+y2J

(22)
(2)
_ 2hj a 5 -
T(r9) —Tm[a+5+2|”(a+6)+a—||n Jr2+ & + 2arcod 9

121



124 Vol. 12

36 = | ™ T (24
[\%hta+6 +2In s Jln L
276 +2 Jr? + &% + 2arcod
(18)
K o -2 ./na | O\ T (25
T ° [\%hta+6 +2In 5 Jln :
270 +2 Jr2 + a2 + 2arcod
y y )
o [ ] I . |4(r, 6) 1
p— : Jo :
> a e xx

Fig.2 Rdationship between the tranform of coordinate

K; K
g, Jo. (25)
Ks Ky , K" :
Jo K , Ko KT : Jo
. KT K
K = K" + K (26)
K’ ,
e
[4]
K" <K ¢ (27)
K" , K"
, K ¢ , K ¢ ,
K ¢ ,
K ¢ K ¢, K ¢ ,

1510 , 2h=0.5mm,

’



No. 2 : 125

2a=20mm 2a=24mm, 0=0.55%x10'Q-m)*, A=
27.2W/ (m- ). Ky
3—-5
3 , Ky
, , Ky Jo
JO KJ . ]
\ Ky , a=12mm
a=10mm
16 r 3000 -
2400 |
12}
& 1800 |
> 8l P
E & 1200 -
4 - a=10mm
600 |-
0 L L 1 J 1 1 1 L |
0 0.5 1.0 1.5 2.0 004 08 12z is 20
J/108A/m2 J/108A/m?2
B3K, ~ ]k B4 T~Jlhik
Fig.3 CurveK, ~ J Fig.4 CurveT ~J
4 a=10mm , T 16 i
Jo . T -
Jo , Jo &
T , 2 8f
]
a4t
5 a=10mm T
Ky . % %00 1600 2400 3200 2000
, ’ T/IC
Ks , 5 Ky T
' : Fig.5 Curve K; T
T , T
T < T< T ,



126 Vol. 12

[1] . [M]. : ,1985:210-212
Bi Dexian. Theory of dectromagnetic fidd[M]. Pressof Hectric Industry, Beijing, 1985:210-212
[2] , , . [J]1. ,2000,30 (4) :546-557

Ba Xiangzhong, Hu Yuda, Tan Wenfeng. Advance of the study of crack prevention by the electromagnetic heat effect
[J]. Advancesin Mechanics, 2000 ,30(4) :546-557

[3] . , ;o [J1. ,2002 ,23(3) :362-368
Xu Hongmin, Ba Xiangzhong, Fu Yuming, et d. The lution of a sress fidd around the sSde-crack tip usng
functionsof complex variable undergone a trandent current [J]. Chinese Quarterly of Mechanics, 2002 ,23 (3) :
362-368

[4] . [M]. : ,1997:91-93
Ding Suidong. Fracture mechanics] M]. Pressof Mechanicd Industry, Beijing, 1997 :91-93

Hectric Current Density Factor and it’ s Distribution
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Abstract

The electric current dendgty factor near the crack tip was determined in athin
current-carrying plate with a middle-crack. Through the relationship beteewn the
electric current dendty and the temperature field, the expresson of the eectric
current dendty factor and the temperature field was deduced. As an example, the
digtribution of the eectric current dendty factor near the crack tip was described.
This work is the fundamenta theory on crack arresting by application of
electrothermal effect.

Keywor ds: thin current-carrying plate; temperature field; electric current densty
factor ;crack arresting



