2018 4F 2 A
%36 B 1

[ DA N e 3

Journal of Northwestern Polytechnical University

Feb. 2018
Vol.36 No.1

DOI:; 10.1051/ jnwpu/20183610028

MBI R EEMAAEN R PFNHR

(PEAL TR iR B, BRPE 7H% 710072)

Behan, F&EAF, WAKE,

i E AL AR LA R A0 B A AR S TARATURAR S B PR B AR T At
B AT B AR A PLPR IR T ik B TR T — e B R AE # ) RAR R th — AN A PSR AE | VBRI B L S AR
BENTB ARG 7 6 LR R R ARk S A kA a0 Ty ik 3 = e T B RO A
fik A PLBEAT R FFIRAT R, ZF BT ARG R @A AR AL B TR B, 5 LA RTH % R
FBHAT R E T3 N R IRIAT B, RN SALE T O E IR, 5 g BN AR
AERINE Hy FA) AT AT 3 7 5 7T VAR SR R R A P AR AR ) R IRIR T ik 09 — AF R AR 5 R RiE &
I BB B PR B A AR R ARIL IR AR KRR R IR T KA L R AT RAC AL 2 T A A 2R

B PEIRAE A AE EE

x #
hE S ES . TKI24 M ERARERD A

TR (31 % % T P i S P IR & A A — S B I
PN B 2 R N — BT ) 55— A ST AR R
IS, 422 ik T BT 3T AR B s e AR S AR X A B T
AN B fih 5 | 7 )2 A R %) BT BEL ) R A 2 A
BHY . Rl $A B 5% £ 22 R A B HLA I 3 | S
T A MRS58 22 TRE AU 1 S i K 45
S S R =Y (Aol = B 7S N /[ N1 Y e 1
(14422 fl R BE G A5 T8 % e 3 28 O B 4, g i
BRI B TARRS &,

H A, ¢ T4 il BT 507 7 iy i oY = A0 45
HEHE I 5 BT BOR e =y, R E]
TR AL 2% S 2R 2 5 S 40E X
AN A5 SR a0 A R 2 SR A 4 i A BHLAS T s e
)77, T AR i 5 I A5 I B 37 o0 A, 5 B %
i Ab 3R 7 VR R B B E % 7 YA AR BT TR
S, Hoh, 2R AT a3 I A
A Z AN A, FRES & 2250 TR TG
T 14 Ak AL 5 1) 40 2 A i e 4% ¢/Cc &/
GBI GHO00 g ik G 4 22 1] 7 At 1] ik 22 (L 0 44
T EE , I Fourier &AM 42 fll B4 1w L 22 |,
1SR A AR 5 7 A 28 2 NP e A ok A I

¥ #5 B #5:2017-04-25

TR A L = e A - AR T SR Bk o = Rk
X EHS :1000-2758(2018)01-0028-07

o B 1 g FH S350 v, %o AR 8 o Rk 22 1] ) 422 i A B
HEAT T IR BRI 5T ; El-Sabbagh |, Gill 2 A1 43
S R D A A 5 72 R 2 5 v e Ak R B R A T T I
PRI ; 1A R 005 pR K005 07 FH #1358 o, X
1ot 98 PR AN A BT 3o R R B AL =2 () A s P BHL
AT T PRI, B4R A, HATE NN T
fi AL P 2 BV 5 A 2 [ L 15 A o T A T 2
[ 18— 2 - B ) R, 5 ) 2 50 U I i 422 f
IBHAA TR . ZIT IR L AR O H AR
H 2 Mt AL %) B — 1, SR 1T 422 il 1 BRF 30T %) S B £ 4
J5 28 =R, LS A 2 Ak A L B A 37 A
P AS AR 8 590 7 22 e DX 3 058 A i 3 fh 1 33 4 M
SAAAAL KA1 L D625 % JE 45 il A B A 25 1] AR
Ak s QTR s ATR B AEA TR 1 LK
FIL 2 A A01 HH — 2405 32 37 s 8 5 A, 0k B SR A e 1)
WAZTHR ARAE PRS T 3K 25 445 Y0R8 T 055 7 3o 6 >R
AN R 2 IR R A B 1 T S I ke D) i
R 22, IF ELARMER T RSF /M R it )

BT L AR [A) R, AR SCR FH 3 9 o0 1k o i BE 3
1T EHOR A R PR B T S O, M
SEA X MBI T SRS . AR5 0K ]

EF B LA (1990—) , PEAL TV = R OFFE A, T2 S RAT SR ) 2 SRS HoAR DS



51

At S5 - AR A TR T A PR B S RS 29

GRS R Z 8] ) — 4 5 AR, l DK B
T2 fh 2 A7 A A ) 42 i ER B FE 0 K3 1 S OC AR
5 R TR AR S RN T TS A PR B A
TRBIPEE, 25 LR I A A U ok T AR KRR (A1) 55
13 TR W] 207 1 T AR SOR ik Hh R PR (EL£:
DR A REL S R T 0 g — ol TR A A A X it R
T R 2 SRR AN S e TR - Ll R 0 A B 4
i 5 A B E DR 2E AR, R e /N AR IE X 4
HEATOUA T LAAT SR AR R L AR S 1

1 ZHMEESEREBRITEEER

1.1 FEIZHEBESER

HAL AN 1 TR ) YRR AR SR A
I3 Nk, F ky 0 2 SRR v = 1AL ; 7E 45 fih 5
THT o 30T 35 JC— 2R 713 00 O D BB B s K2 %K
IS 008 T 2 i RA LA 4 fi DXl PR 7 4 fh T 2 1] 1)
ARAY, | AR SCABLSE A i PGB A 2 235 g v i s ik 2R 47
B, IEH R(x) . B RREIME SR R .

L L
I
%#J k, %ﬂ)
- .'/‘."‘.."L,
RGO !
R B %
R
ks
0 I
0 Ty L
E3 0 e Rl
3T 9T
5t .5 =0 (1)
0x ay

TEANT EAOH AN IR S B i 00 T, e 2 — 2
RN
aT _

o 0, x=08x=L (2)
r=r,, y=L (3)
T=T,, y=0 (4)
T=T(x), y=1L (5)

(DX~ (5) R, T=T(x,y) NIREAR; 0T/ dx =
0 AP (v = LB x =0 4b) Wi il T, ,T,
Sk bR R (y = Loy = 0 4b) M5 T A

Ti(x) Ky = L, 4B BRSO, 7T ik R4
fiit
12 @ ERESFEREIERE

PBURTE y = L, AbAG o NIV 20, 75 L
JOH T(x) (= 1,2, ,n) U VAT L3k
RV 25 0 30 5 26 5 4 14 0 0 S
J5 1T o 2 R i o) 1 B,
FURR BN

JIT(x0)] = [ T(x) - Ti(x) ||} =

n

D IT(x) = Ti(x)]? (6)

K, T(x) FABCE P2 i P AR (AR AR A
TR ) s T (w) JARYE T(x) HEEHITRE () 1HHEAS
2B AL TR PR, T () W B R A

FHEACE A ROR A TR B T (), FF A 1%
AT LEARUER

JIT(x)] < e (7)

A, T (x) Nk + 1 SRS B s e
A/ INE R, T AR BRI S A

15 R R R 2 W e T DU AR

&= ZL, o’ = no? (8)
X, o MR E R TR IR 2

2 “HRESREBHSHEIPRTIE

SR FH LGOS B2 A TR A BEL Y S BRI, 4
P B AR A SRS 43y - RS SRR A K
P Bt B SR gk AR 1 A0 M AR R A OT R i
IE ), S

T (x) = Ti(x) = B'p'(x), k=0,1,2:- (9)
A, T (x) 5(7) R SUHIE B, p* 43 R o
k3 E o+ 1 RERIE RIS,
21 RFEELERMERSK

R ERIE YR MIRE T(v) A— T8 E
AT (x) B, XBR P93 SR B T(a,y) WAL=
AT(x,y) WfafZ84k, B T + AT, T\(x) + AT,(x) 18
A (1) R~ (5) 3 as Z A s il O R Sk v i
MR

O’AT  9*AT _

+ 0 10
o’ ay’ (10)
OAT .
— =0, x=08x=1L (11)
ox



30 iodb T ok Kk % ¥ 536 4%
AT =0, y=08y=L (12) M T (%) + AT (%) B T(x), Ml Ti(x) +
AT =AT,, y=1 (13) AT (x) 0B T(x) , &t — R YA 0] 1572 R 3

(11) RFRPIM (2 =Lk x =0 4b) MR AL 80
FoE;(12) RFm L U FRMM(y=Ly=04) 1
AR AR, AT LR RBRALR R y =
L, AR AR AT (x) .

(9) KA (6) K 15
JIT ()] = | T[Ti(x) =BP"(x)] = T(x) |3

(14)

A, TITH(w) =B'p"(w) ] RS b+ 1 RGEAUT
5 P A TR L TR S 1 B ) A 3R

W T.LTH(x) - B'p"(x) Taylor BEFFIF IR NI
fRA(14) 15,

JIn ' (x)] =

I T[T ) = BAT[p (x) ] = T(x) |5 (15)
A, T0T () ] Fos o b WA T 51 5 i i
JETHE I B IRLRE I s A BRI E S AT [ p" () ] SRR
55 ke YOEACITA A SRR R T D AT I
A AR AR LR E A pt (x) A,

XF(15) PRy B SR AL S ECH 0, FFH T
x MRS A

i [T,:(xj) - T;(%)]ATi(xj)
Bk — Jj=1

: (16)
21 AT (x,)
HUE R0 T () AT, () | T
T.(x) W (16) RIFHH B,
22 HMEERBER T
95 1 YR I pt SERRIE J'[ T () ] AR
k- L UGE I T ! 0368 TR TR
PG =PI ]+ ) ()

[t D

Y = (18)
[ n )
o, ot IR ) = 0.
BREE J/[ T4(x) ] SRR Jo tEBRIIAL, 45 it
PRI IR, by I B

ST T = [ 1100 = () T30 - e+

Ll 3T T
Jfo,y)(z + zj dxdy
0’0 ox ay

A, A K Lagrange B ;6(x - x;) N Dirac R,

(19)

RN
AJ :J’LZ[Ti(x) ~ T(%) JAT,(x)8(x — x,)dx +
[rGo(E0 5T
0”0 ’ ox? 8y2
A7 (20) #1305 U4 AU, I R A
B IR S SR A, I 4> AT —> O, T APt )

(20)

2 2

IAL A (21)
0x ay

A .

=0, x=08x=1L (22)
0x

oA -

(')7:_ Z[Tl(x) - Tl(x>]5(x _xi)’ y=0 (23)
y

A =0, y=L (24)

(22) RERIRMT (x =L 5w = 04b) AFHB R B
FM5(23) A (24) XAFm B PR (y =L,y =0
Ab) WPEREIRRE I B A E . [RRE, Al il BaR T R
K PEBEPREL A (x,y) AIFIRE,

HHE Alifanov 19 & X1 , H iz pR 3 & n] L)
KA

I[ﬁUOJ=—CM-aq

25
ay " ay (25)

y=0

m&%@ﬁﬁyﬁmimﬁﬁxﬂﬁﬁﬁﬁ

Eyﬁﬁi%@ﬁgﬁuﬁ%mIHWMLﬁA

(2) AT LSRG R B ", A5 A58 b - 1 IR
R pt ATl (17) KR p*
2.3 AR ITEKBRIE @

1F 1) SR AR A8 C8 00 300 B 2 A SR o 7
FRBNARF IR R R, AR (1) ~(5) . (10) ~
(13) .(21) ~ (24) YE R i 53 O 7 41 1) i S {A )

SCR AT Bk g e mE, LT RE2H (1) ~ (5)
B, e T R I B

C.T, + frqu*dF = frqjc*dr (26)

A, TS T, s (x,,y,) ARITIRELE T,
VAR TR BE {5, IR SAE I R (g =
- kIG™ /an,G" NPy FE A AR | AE 4k 1) B
H1,6" =In(1/R)/(2mk) ,R 935 5 B V5 5 i I
C,oNEHRITRE, M (x,,y,) BT XIBARC =1,



5511 At S5 - AR A TR T A PR B S RS 31

H(w,,y,) SALFHRE C =172,
WE 2 s B 5 T R153 5 N A BTG BB
JCIL K I(j=1,2,,N)

ool oeeleeel eee
L)
‘» ! ! ¢
P 1 I e _
9=0 ¢ ky 4470
—li L ]
[ [
- “===|===|===|===‘\!
. I | l ..\
. R{x) ps _
L ] [ ] Jil#;uﬂ;é-.
g=0 u_ ky ® =0
[ n ¢
U“ | | | [
o ool T T T L

X

K2 HERE SR Y T R TR A

K FHH BAOTHERAE, 7R (26) 2UE A
CT + ﬁy;fq*dr= ﬁqu ¢ Al (27)
‘%%:LfﬂﬁfﬁfWFﬁﬁAﬁﬁ
on . j
ZHLZ/'TJ: icy.qj, i=1,2,---,n (28)
a.,i#j
2, Hy =9 |
i'+7’L:J
D)
$i(28) bR, B EE R
B A, E RGO RREIECh
[A][X] =[F] (29)
SRV AR A 2 AR B EUE AR I R B, K
e, [A] SBUERYY RECH, G, AL [ X]
ARAEHN R E; [ F] ME B mE, 45
HOHH RS, 4 (29) K RIAT R AR i FR AR
JFEFNFR
SR SR X 3k PN YRR, TT LK (27) AUE R

T, =2 Gyq; ~ ZHijTj (30)
2 25 B30 T B RS 4, 1 (30)
S H AT 25 X B R L
24 REBBMNE
BT LI 3 ARG ke, T 1) 52 B
BISRAR . e WE LR 7R 1 | e b 9 0 T

T(x) [T (x) R ¢, (o), JUL 5 T AP R P 15
AW

R(x)=—"— = (31)
BRI A RN 3 s,

e e i PO
I

:
AR TCHEHEAT IE RN R A
i
YRR AR K
i
PRI R R AR 1)
i
A HCH i 5

a ﬁ
2
(A 5 3 sfe T 33 A T i B A
i

SRAF AR

B3 YR b AR R A

3 EHIoH

31 EEWIERRBBAEEESS

WA 4 F7s:2 B 1 mx1 m BEIARTE y = 0 &bds
il M (x =0 mBix =1 mAb) e, I TFERI
fEEH T, =500 K. T, =0 K;2 XA R 3R
Mk =k, =149 W/(m-K) ;7Ey =0.05 m b FH —
RYVREM 5 3% T(x) = 282.87 + 0.25sin(6mx)
(BARh K), Ho 0.25sin(6mx) SR 0L 0 I 4 45
2% A LI R 22 AN I 0.09% ; 135 5 T 4 fih P BH
H:R(x)=0.001 5 - 0.004x + 0.004x> + 0.000 05 -
sin(4my) (FAALAN K - m®/ W) BN HERG 3 flARH

FEANTE PR I A R 22 G LR AR S
2 WS BOHER  mT LI AR, P
Ik TR Ao AL S 4 R RS  [R) B, 7R IR
JEM SR 2 B, Al DO R R R
JE o AR ST RGO N A A SR



32 ode Tk ok

¥

36 4

JRE I P AT R ZE I 0T A H A S I e T
ATt 2% i 00 e 5 22 ) 1 BB, B 35
TR, 55 R 1 Ak A BEL Y X L AN S R

[0,
(0,1) 1 | (1,1
I
g=0 g=0
1 K, _]
L e
0,0) | | .
l Rix) l \
T
k .
FUE S Trg -
q—F_ __CFO
|
(0,-1) | | (,-1
For,
B4 B
X 10
o —a WAL

—o— PR

PR / (Km W)

02 0.4 0.6 0.8 10
x/m

P15 R4 Ak FACREL R 58 6 Ak BB A X L T

T 5 HACP 8 VA 2 o PR EL A5 4 PR B P 2%
WCn AME, SKREBCPFEARX R ZE  THRAHDY

1 & |R"(x;) —R(x;) | .
U—n; R(x) ,i1=1,2,-.n
(32)
K, R (w,) MITHE il AABH B HUE R (&) M HE
A A P RH B 1

FEHH Bessel 20T AR 42 Ml £ LI O PR U
ZE AN

f%ﬁ@nl[mxi) SR(x) 1, i=1,2,0m
(33)

HE15.0=6.15%,0=5.31x10*Km*/W, %
SR B L AR SO H B4 3 A T T RN S B R AR G
G S BRI AT DA D o $BE 2 7] 85
[ R0 P SR A 225 SR o Jk 000 o Ak 1 1% 25 Eh A Rk, AR
AN AR 2E (R3] 0.09% ) 43 808 K i B iR
2£(6.15%) ,IF B 45 R ise A & (r $44R
TRZEFEA) , RIS I) L P SR A A7 AE AN R 1
3.2 MAMEXKEBERRMm

gh LR AL 2y e BE 2 AL 0.05 m,
0.10 m,0.15 m,0.20 m,0.25 m,0.30 m &b A &
WA, IE 534 kPR BEL R A 7 () -S4 AR X i 22, A
K6 FiR,

»/m

P62l PRSP 227 AR X 5 22 Bl A2 y 72 A 2R

P P16 235 SR T AT 0 A7 I 4 M A T Oz
B2 PABH AR 22K, I FLAE X 15 22 14 i e
BRI 5 SR [ 13 ] P asie—8, W, e 5
AT 42 fih SR T A AT IR Y e 2 L T LA
e e AR P BE TSRS
33 EFR/NIRENAEEELESZ

AR AE R 4 PORBEALAY y=-0.05 m AL
AN — Z BV BE I 5, I y = 0.05 m Ab 3 3 0 o5
I A TV (%) = 285+0.25sin (6mx) (474 K,
0.25sin( 6mx ) AN R 2 ) |y =-0.05 m AL EE
A5 (S R T () = 257+0.25sin ( 6mx) (Bf7
1 K,0.25sin (67 ) AR iR %), AR &S
AR 3.2 /N SR

IR X, T e o 738 A R (T3 B S
TR R DX T v ) 30 ) o A T 5 s R A
TR, 5 A1 R AR ARGAT , BRIV AT AR o 2 i R
BEAE R (x) 5 [RIBE, W] DA HAA s 25 BB dk iR 25 1 3153
PR IABIAE R (x) o TSR SR/ N kx5
B IABH AT AL, 5 B I B AR R ()



5511 At S5 - AR A TR T A PR B S RS 33

TEAR— RO A B SE

R"(x) = Z}a”x" (34)
Krh, o, HARMAELE, & X,
S(a,) = [|R"(x) = R"(x) |3 (35)
AR (35) XX a,, o, BIIRS:, TTEAEE5 R N
0, A2 T R4 .
as  as as) "'
{aa, P aan} =0 (36)
KA (36) A RIFT A AR R AL e, , HETATAC A (34)
HOR R (%) o AL n = 6,5K45:
R“(x) =0.001 0 — 0.000 3x — 0.010 Ox* +
0.078 4% — 0.197 8x* + 0.213 5x° — 0.083 3x°
(37)
X R(x) \R™ (x) \R"(x) (20K 7 Fi7R

-3

x10 —— R()
—a— R*(x)
= —e— R (x)
Z 11
nIE
X
= 1.0
§
b 0.9
0.8 | ' | ' .
02 0.4 0.6 0.8 1.0
xfm
B7 R(x),R*(x),R"(x) %K
S 3Lk .

[1] Madhusudana C V, Fletcher L S. Contact Heat Transfer

A (32) K (33) LA ATE R (x) ,R"(x)
R XTI 2243 00 5.06% ,2.96% ; — 3 B )7
MR 58 6.11x107° Km*>/W,5.69%x 107> Km*/
W, AJ ULt fe /N —afe i Ab B s ) i P B R
R3] T4 T BT E S R R e A Tt

4 & &

1) 2R 2 Bt 5 20 145 fioh 24 BHL B 426 fit
T2 (8] R AZ AL, A SR T Stk L Pe Bt BE LA
G55 BT IR SIS A PR S ) R R Y A 2k 7
AR AR AR B T T4 M DX Sl R A2 fh 1
TN SUAL R S AN R A6 — G A% S ]
FEER I 0 , 75 05 AT LATHSA0 Y S s -4 fk BAGRHL 5

2) RN FOTTE AT B AR X AT
B HUARR A5 AR D7 5 AT LA A SO Pl B2 I A5

3) G HT R AT i n] U SO Y
FABH (RIS SR et 00 o R 2 A R RURY, O Ll
JRE TN 4 fh S T S A R

4) T e/ 3 12 0o & ik PR B 1) R 5 2R ok
FTOCAAR B, v 1 fid A BEL A B SO JEE MR e 1

5) ARITEEET “HEMEN B S, HA —
E BARFRNE , AT LU T2 AL 2 A AR T A, A
THA b ARHAR AL 17 0 R B

6) AT LA HE— 3R A7 ik i) 2 = 4R 1 fih 4
BELFR) BT 00, 530 3 SEORS i ) I 4 ik ¢ T 137
P e

The Last Decade[ J]. AIAA Journal, 1986, 24(3) :510-523

(2] FRR, RO, BB prTeesig[ V], PEB: . BORBIE, 2011, 41(5) :545-556
Wang Anliang, Zhao Jianfeng. The Research Overview of Prediction of Thermal Contact Resistance[ J]. Scientia Sinica Techo-

logica, 2011, 41(5) :545-556 (in Chinese)

[3] Ramamurthi K, Kumar S S, Abilash P M. Thermal Contact Conductance of Molybdenum-Sulphide-Coated Joints at Low Temper-

ature[ J ]. Thermophys Heat Transf, 2007, 21(4) :811-813

[4] Bahrami M, Yovanovich M M, Culham J R. Thermal Contact Resistance at Low Contact Pressure: Effect of Elastic Deformation
[J]. International Journal of Heat and Mass Transfer, 2005, 48(16) :3284-3293

(5] XAk, K, WS A8 il il A A FROCEAUT k1], TR 1%, 2012, 29(9) :375-379
Liu Donghuan, Wang Fei, Zeng Fanwen, et al. Finite Element Simulation Method of High Temperature Thermal Contact Resist-
ance[ J]. Engineering Mechanics, 2012, 29(9) :375-379 (iin Chinese)

[6] ZEFVE, AR, —FBESE A S EUEA 2 (1], MU TR 2:4], 2016, 52(6) :174-180

Li Leitao, Zheng Xiaoya. A Numerical Simulation Method of Transient Thermal Contact Conductance[ J]. Journal of Mechanical

Engineering, 2016, 52(6) :174-180 (in Chinese)



34 odb ok ko o R 36 4

(7] ZEdF, X0, BARK, 2 BRSO B orse [ V] SJEAAEEE, 2009, 34(4) :91-95
Li Jianping, Liu Tao, Wang Bochang, et al. Simulation of the Radial Contact Thermal Resistance for the Aluminum Coil[ J].
Heat Treatment of Metals, 2009, 34(4) :91-95 (in Chinese)

[8] XA, /N, HZw 55 C/CEAMRHG RS 4 GHO00 2 i) i e il AP I g B 58 [ 1] Miizs 44, 2010, 31
(11).2189-2194
Liu Donghuan, Zheng Xiaoping, Huang Quanzhang, et al. Experimental Investigation of High-Temperature Thermal Contact Re-
sistance between C/C Composite Material and Superalloy GH600[ J]. ACTA Aeronautica et Astronautica Sinica, 2010, 31
(11): 2189-2194 (in Chinese)

(9] Ak, Hlifh, AR, 55, AHASPPREA: R G0 AR At B R BT A5 [T ]SSR itiA T2, 2012, 26(4) :54-58
Shi You'an, Gui Yewei, Du Yanxia, et al. Study on Thermal Contact Resistance Estimation in the Phase-Change Material Ther-
mal Control Device[ J]. Journal of Experiments in Fluid Mechanics, 2012, 26(4) :54-58 (in Chinese)

[10] El-Sabbagh A M, Fieberg C, El-Marg E, et al. Modeling of Transient Thermal Contact Resistance out of Conjugate Gradient
Method[ J]. Materialwissenschaft und Werkstofftechnik, 2007, 38(4) :288-293

[11] Gill J, Divo E, Kassab A J. Estimating Thermal Contact Resistance Using Sensitivity Analysis and Regularization[ J]. Engineer-
ing Analysis with Boundary Elements, 2009, 33(1) :54-62

[12] T, g m BRSO i S AN ) 2 MR S T AR SE[ D). sRBL AR R RO, 2014
Wang Chao. Investigation on Thermal Contact Behavior and Prediction of Mechanical Properties and Process Optimization in Hot-
Stamping[ D]. Wuhan, Huazhong University of Science and Technology, 2014 (in Chinese)

[13] k¥, Bk, 250, S e ot e[ 1], /T2, 2012, 63(2) :335-349
Zhang Ping, Xuan Yimin, Li Qiang. Development on Thermal Contact Resistance[ J]. CIESC Journal, 2012, 63(2) :335-349
(in Chinese)

[ 14] Alifanov O M. Solution of an Inverse Problem of Heat Conduction by Iteration Methods[ J]. Journal of Engineering Physics and
Thermophysics, 1974, 26(4) : 471-476 (in Chinese)

Study on Thermal Contact Resistance Estimation in Planar Medium

Wen Jingjing, Li Leitao, Liu Chengwu, Wu Bin

(School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Thermal contact resistance( TCR) is one of the important parameters in heat transfer problems of engi-
neering , and it is necessary to estimate the value of TCR effectively in many engineering fields. Considering the lim-
itation of current estimation methods of TCR such as only focusing on one-dimensional thermal conduction, getting a
single value of TCR merely, and the temperature measuring points only being placed in temperature gradient direc-
tion of mediums, boundary element method (BEM) and conjugate gradient method are combined to estimate the
TCR in planar mediums. The value of TCR in relation to the position of contact interface line is estimated with this
method , and the positions of temperature measuring points can be selected randomly because of the characteristic of
BEM that there is no necessity to discrete the inner area and it is sufficient to discrete the boundary. The analysis of
calculation examples base on heat transfer model of planar medium demonstrates that; this method can estimate the
TCR effectively, but the ill-posedness is also existed in this method which is one of the inverse problems, and the
calculation error of TCR is increased with the distance from temperature measuring points to contact interface, the

estimation precision and stability can be improved after optimization with least square method.

Keywords: thermal contact resistance ; two-dimensional conduction; boundary element method; conjugate gradient

method ; least square method



