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Fig.1 Finite element model of brake disc
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Fig.2 Finite element model of 30° brake disk

2 BEGYMFRE

2.1 ARESHAHE
REEIH—EREERTB, BHESH

EEWH :BREHARTIK BT (863 i 2006AA032508)3§EJ@E! PR KRS A S H ) TR 2007 £

738 ORI H % BT B (1343-77302)

TEEM AT HBB(1967 - ) B LR KA, P R¥HHE, W F O ¥ T8 7 J B ERBFR T4 E-mail:

xiaymj@ mail. csu. edu. cn



76 MM KEER(OT %K) 2009 4
R mE 3 iR BESSENGH R
oT oT oT oT q(x'y-t) = uvp(x’y,t) (6)
pc(—+vx—+1)— vz—-—)=
at ox " ay 0z A
a( aﬂ a( aT) a( BT) %Mﬂhﬁmwx»uw\\\
=k, )+ =k, &)+ (K, ) (1)
ax\ " ax/  ay\" az\ "
Wl o Tyl oehd TR A
A p HEE ;e WLk (i=2,y,2) HMER Wi“ﬁ”ﬂ
RBGo(i=2,y, ) WA EE T B¢ H | mammr L mdbsmiss ke

B} (6.
BREGFERA R

p4%+uwuwy{u%wﬂun (2)

ax v,
ﬁ*dﬂ=;%%ﬁﬁﬁ?ﬂﬂ=%4%@ﬂ
1)‘
Fe
k, 0 0
ﬂmmﬁ%ﬁﬁﬁldm=[0 k, O %
0 0 K,
1552 R BUERE.
2.2 IHBREH
(1) B 2 ¢ =0 B
T(x,5,2) =T, (3)
R T, HIRSEE.
() H S B REERE
{g1Tln} =-q" +a(T-T,) +5,0(T" - T})

(4)
K (nl WARELIER T MBI KR g
HEHAREE B (o) WAREE R 0, H
E 9 5L TR 0 % O e B AR 5 e, o R R L A4 A
B R B

) MBI B AR

lgt"int =-a(T-T,) +e0(T" -T5) (5)
Ao, WEBREOXREBMER, e, WEE
RE MBS R AR

3 RAEAGHHFER

3.1 #shBR—LHUAEXR
RESNFAG SRR L RSP, 5L
B 5 I O 6] Kk B A, RIS AR
16 5 % 1) 0 7 7E R K B0 B BE B, M W A A B R
K E IR BERL ST R R PR A BE 48 40 51 2 64 P S 2R
T T BOE o 5T 699 R 7 728 4k R B I 1) ZE 1 1Y) R
BEAREENGIE T EREAMKEL HXR

B3 BREHSENGHBRE
Fig.3 Coupling between friction temperature field and

stress field
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Fig.4 Graph of brake disk material parameters changing along with temperature
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Fig. 6 Temperature nephogram at different time of

Finite element model
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Analysis and Research of Three Dimensional Temperature Field and Thermal
Stress Field of High-speed Electric Multiple Units Brake Disc
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Abstract; This article used 3-D design software to establish a brake disk model that conforms to the actual size
of the 300 km/h high speed electric multiple units, then used the interface between pro/e and ANSYS to im-
port it into the ANSYS software platform, to set up a high-speed electric multiple units thermal — structure cou-
pling calculation model under emergent working conditions. Fully taking the fact that the brake disc material
parameters chang with temperature as well as the heat-fluid coupling between brake and brake disc into ac-
count, we utilize the ANSYS software’ s powerful processing function of nonlinear multi-physics field, and get
the distribution characteristics of brake disc temperature field and stress field. That is: when brake disc at t =
66 s, it gets the highest temperature of 815 C, when t =90 s, it gets the maximum stress of 760 MPa.

Key words: brake disc; temperature field ; thermal stress field; electric multiple units; thermal-structure cou-

pling



