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Coupling Deformation and Stresses Between
fLayers in Sandwich Bar with Closed Section
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ABSTRACT According to the theory of thin-walled bar with closed section ,a combined mod-
el is established of coupling deformation,and an accurate method of analysing stresses between lay-
ers is suggested. With the model ,the analyses results were offered to sandwich bar with box section.

KEYWORDS sandwich bar, closed section; coupling deformation ; stresses between lavers

o 5| =&

HHARE A RBEE . ARESEEAOEHE, RE. ARkEHaHESEE
Eps#d  EBRZEAEA REEERZWNREFHEILR EHE XA RIETFRY
RESHRENEIEEL . CEBAM ENE. AR . HXNAHFEC- MR BEBEE
B REPREEN SRERSSE . CBEE ANRAE WD EREMEXEREANEE

« e HHE 1993-11-11



http://www.cqvip.com

18 g K KX ¥ ¢ # 1994 %

AR FXHEAHAREARHEFELRIET B EEME S A BREE B W&
e SETHEERBFOIRER.

1 HERE

TitEEWE 2 A rSEEERF BE/LMSRAYEERESLIEZ X . HEE
REGNFESEE ZFEHHEEAARALBEEMNSTHEENTRAREER ATER
L e 43 A Ry,

u = dff, + fcosa + msina, e, = ., — Ssine + cosw.w, = Qpft + £ — &z, — gy, (1D

AFIRIA2.9ARRIEEMR/ER.

@ = ‘:— — J rds /2, @ = §rr.dsl (2)

)y

s LD HARBRETE NORREIRNRE 0 A RERETHEE B 0o AR RE
Bz .y R TR X EREX N FINES BRI RERBEENE. T E
—R 2. B R IE B A0 e OE R AR L ARAR R (L) RT TR R B A9 4 1) AE 5 7 R0 4 1 — R 1) BY
7 53 B K

e, =¢ — &, — .+ Bef, y= Q40 /L (3)
HEMANMHEROEW A REERFME D
T, = Bife + BiYr.. 8, = Bi'e + BiZw (D

RFBRP  REEFRHAHZRH. ENHRNLE s 8. H B = BY. (1) fl1 ()
i, ERY-" R - T

MHFEE.EREANENAREIEN AR — AEEF A EHAI MR
A

0. = Butas T = BuVu- Te = BuVu (5)

A BB, H B, REEHMAM ST R o v. M v ATEREE LRTIERAF, X HE—
FAERHES oo e W n HICAFEE LTS H.0TH e My B RENBH
Mmsén Tk - FHNFIH AL RIFR e WEHRETE — B FE

_ M R ) =
En—an-r ?u—as+an P' 'J-’u'—az+au
A o HERE s PR B OAFAESEEE LBE. B9 BECY
hot? hot2 agiz
- 1 - 1 -
B = _[ gdn, ¥, = " J rudu, Yu = ﬁio J p L
—h,i2 W iz
HE it B
a2 he /2
L[ oy, Lfw | da 1 [ rg_lfn e
ko j ad’jqz(af1+asz) ho J Pdﬂ—z(PL Pz)
--lq,f —|=;2
l,)’!
1 G Lfdw G} 1
h_n,[ 'a—:dn—z[az—f- u}“2(31+ﬂz]

BRUEGEEE B 5B EmE 2)



http://www.cqvip.com

EITHE AR RERE. HAHKTAXEHOREEXPERLESD 19

z, — Tz = hco84, h — ¥ = hsina, - kh==#&
TREB3
2, = fab + fuls, Yo = Futh + Furllrs Yur = Fuibr + Fabh (6)
A F
For = d. /R, fu =— d2/b,
1 ddy L Ll 1 dd, T2 T3
"o TR e T e & 2 9
4 Ly

_ 4, S —d: _ Loy
fil-2+ kﬂ’ fﬂ—z

&
o WREREPLE O Al EALR,
R e R ERE PR s R BRI 4 IR A R A 1 BE A R R
AR N

U= ;‘r —;— §r] (T.e, + sr)ds, + -;— §ru(a.i. + TuPu F Tauu Hhodss
=k (3) f ) A BT R U MER

U= —;—(N(," 3+ M2 — Mg+ GP8 + 0P8 + HOYY, + H®0: + MV, MPZ6,) (8)

ool
2 2 [
N = z; §r‘7’.<isi, M, =— g §n7’.zm., M, = g §q7’@.ds.-.
g = Q9 § Tpds, . H® = & § Sds -+ § r"fn!‘lﬂd‘?ﬂ (9
r 4L Jr n
M:'.) = (alfn + 7ufn)k0d‘?ﬂ
To

ﬁ‘:g'.]j'?—'?f é\&\-'}\éhgl *ﬂ & *ﬁﬁﬁ‘]r)‘(ﬁ)ﬁ o
3 WHERFEHE

U &, 5.8 02 800 e 6 By 36 9 AN SURERRY 2 BOFFIK 8 B $ Euler X, AT LA
BASXEESERNAS R AR REXA SRR TE. —EWE X 9T
B UAFIME.

P PR IR PR orws, oz Rl oy FRHR S { RBHYEB LMW B REWE
FiF-

§r BiRrds, = §:- Bityds, = 0, §r‘ B rgds, = 0 (10)

HEdititd  FimE 2 G MR E RO E 8.
PUTT LUAE B MR R O FT AR 247 » #RATUE 20 .8

§' BiYpds, = 0, §¢ BYzpds, = § BYwpds, = 0 (11>
—| .rl '.\

XHMECRRE XBHSC.—BWNS HRBEHNELTURBS.
T JE BN A b ST B ARE R R



http://www.cqvip.com

20 g X KX # #* # 1994 §

8. = Bi¢ / BYY, wm = BY / B}, B..m = const (12)
HEEREHT,BRM s MR TR RSB TmT 34
— M, = A&, M, = Anp, G = Ayd, G = Ayfh, (13)
N = Dué + 91261 -+ Duﬁz- HY = Dné -+ Dzzal -+ Dzs"jz . HE = Dalf; -+ Dzsdl + Dz:f}z
(14)
M = 8, + Cuflssy M = Cpf) + Cp8; (15)
oL
Ay = Z} §> Bizids,, A = Z} §Bﬁ?y?ds.,
=t ! (16
Av = 01§ Biigta,  Au=oi gﬁrzaff*wsds.
D, = ;} 3€B;-fds,, D, = Ej; Bif'ds;,, Dp = %’ 3€r’Bﬁyds,
(17>

Dy = D2y Dy = 2§ ‘é‘ @r Bil*ds, -+ §r FiBuhdse, Dy = Dy
D;]_ = Dn, Dsz = §I" leszBubﬂdS:! Du - %% §I‘ Bgi’ds, + §J‘ f:zzB-:ﬁodsu
C” _— §r‘ (ﬁlB. + leu)kod-vsn! C:[z - Cz:[ = §!‘ (.fulfu?B- + fal .:B,.)hod-?‘ (18)

Coa = §r (ffHBy + FhBu)hodso

4 BRFEMOLARSME

MERBEFR LSS DN 345 K538 of”of M1 o WE z = 0.L L REERA
HRGRE R T 3..%E$§Fbﬁ JBA, ¥-ﬁ£ﬁ£#ﬁ£‘ié‘]%ﬁﬁ-ﬁ

F = T" 51; [ g, o+ gf'p, + g8, ) ds, + 2 § {[8r]+ (P, ] }ds,

—
by &

[8n] = (S )imi — (8P Yomss [Ton] = (Fandemi — (Pondemo {19)
AW AL . BE

Fom=Ps+ Pl + P+ w0 4+ w0 + [N] 4+ [(M,E] — M +
(€£] + (@] + (G ] + (201 + (A0 ] + [A20] (20)
AP
P, = ‘i:‘ §t‘q5"d.¢,, ﬁ [ i cose — ¢8"sine 4 ry" ) ds,
i =

F,o= E § [ oisina -+ gicose 4+ gapttds, m'P = (‘]B (i), + g¥7r, — Lhgnei 1 ds,
a=] . o

mE = ﬁ; {4170 — g5%'7rp — Qapugs® ) ds,
Ly


http://www.cqvip.com

KITH¥E 415 HHEEE: HARTALHOMAEROEWEY 21

2 2
oo £ 3 = 3 “T‘ y
V= =i §GT‘d&' My == prt §nf"z‘d3” M. = = ﬂgr Tpds

2 2
a=—172) 35 (& sina + ¢{°z,)ds,, o=, ‘.IP (S.sina — ¢"3,)ds. (21)
-] J'. a— L

G0 o= 0 § (’ﬁ-tp.db'n H™ = 0, 51; S.rds, + G0
r L

izE (l’-(lj = (G[l) )5—0.1-'

EE/NNEEIEE
15 (U — Fidz=0 (22)
0
BFEH Euler ¥ BHGHE R
M,+ P, =0, [(M. — MD8y] =0, (M. — @)on] =0 (24)
N+ pP.=0, (N — Ne]=0 (25)

G — HY + MO + =@ = 0,[(6" — 6V)s80.] = 0,
[(H® — 6“ — A®)0.] =10
ERADAD MAS) RALEBHAA Lo M o WEAERE T EAGAR R4 XHHAT
Sz RN E IR T LA S 2 3 1 S B S @ W) AR

(26)

zoz [ YT H

AE +P. =0, [CAuE+ MD881=0, [(— Aus+Q)se=0 (27)
yox ] P Y5 HE

Azz;i; + P, =0, [(Aan— M)Yn]=0, [(— a‘hz:i; + @)ap =10 (28)
N REHMEMMEERS

Dyl 4+ Dy + D + P. =0
a"asa — Dl — Dby + €Lt + Cioth — Dl + mP =0 (29)

"4"!.; - Dnij - D‘.\zf’z + Czj_gj, + C:zﬂz - Dllé + m[!) = 0

ERHERT.BY = 0= 1.2, IRMEAEEMEBHAREERRE  De = Du =Dy
=Dy = 0L HAREHHXKTELHESEMTIRNTTEDP.

5 FAREBEHNEMEREFEEES

it E 3 R e Rm . N RBRRNTERR
SpF et st 8 L fo] (5198 7 R AE 2E B P AT PRl —
oz S oy HERBOUHELCASLMESA0E
G.Ec=ta S REEEIEEHL. Er=2 b 5
RERTEHFEHWGGE =+ 0. HERREDE
B h g =+ b WRBENTFIE 2 Er =T



http://www.cqvip.com

22 E X A ¥ ¥ # 1994 %

EREEN b FE v =L b EBIRER Soho. H B R B =t o WRE. Hiky ==+
b 4k B = 4BV RRE RN W B.E.B. RIFHH.
K2 HHiM 9 N

S Sl —+a —— T H -
P Be F 0y FTEW P Rty ¥TE

BT B furfa 5 £a

f _{—yf’ku == ao p _{yﬂu z == ag
R P T etk g =% b
(I 1 (lg_”_'_!._ —

; E—E z =1 ap g —E 3 T== a
"l ﬂ_.i —:tb [ ] _"E:_—_l— —_ibu
h 2z ¥FTT w 2 ¥T

m{m — B) 1 .
; _(Ma.+bn+?)” T=t o
ﬂ=
bl(aj.""bl.} 1 —
_.(-'ln(ﬂj‘i'bj.)—_-z—)z ¥ % b
ﬂ:(ﬂ:—bz)_i —
(huca,+b=:- 2)” ==L
=z
Bplas — b)) 1 _
holay T B2) 2)“ y=Lb

16, (17T HUR) B i

Ay = 42::.’(6. + —ad}B"’ Ay = 4255@..5 + —b YB®

Ll juu )

443_3 == iafbi (aj. - b.l)#].B‘nc AII = ?Gibi(ag + b:}hB(n

3
H
Dy =4 (ad +BIB®, Dy =Dy = %ﬁ(“’d’ + BB

LI}

D= Dy = E%(G:Jz + 3B

Bvla.bl

Ny = m(mfh + b IBW

a'Cay — b)) 1j°? bi(ay — ) 11?2
+—BL.:.°[(——+~2-} B+ [——+ 2} ]

hola, + b1) dokg(ay + B,)
+EB.=!:0[[::E:—:_T_% - é-]’ba + (% - %]:"E}
i b == (RO L L) (a1,

bl(ﬂl_"bl }(ﬂ(ﬂz"‘ ] }
dohoCay + b,) b;) 2 o + 02y 2



http://www.cqvip.com

LIFE -3 KF RERE. HARDATHHBEXBNERNED 23

com g ) e~ ol 4
Cn = 3B, 1{b3+“3]+43hn[{ +%] ”""’""[au_;ao"'%)z“"]
Clg = Oy =— ;B -"[bg'i":i -
-le.h,[[%:-——é-} %n%+;12_]b°+6u(doh 2}(50"0 ]
A
P = (Be, — 1)2 48 (—-—e) {——e)d.. e = b/[4Ca, + b)yi= 1,2

TR G FB), Bufu M Bufu SR H 0 B ETERE B A o fl v Bufa i
M6 RUETENEREN v MARRT fufafl .5 D LR HRS. A TERER
FBHEIEEN AGH NG R over. RENARGERARNRECERAMRREA.

L &
S T T ‘shlé#:
\“0 T = (+ ﬂ H
£ §_¥ . e XM |
A l{ i ;
B 1
] a; 1 1
N+ [T 7 : -_=’ [uti
1 - ho 1
fn__ ﬁ'?_+___ + 'f____ ntz ] =
]
| [+ =
A :;T\l/"—- f“’ |/¢|IA1
— ™ N —. v -+,
fn>__..___ fné_."‘_._l___i
& N 4 i &
Dl S D B
E:, I-J-Iu?IFaJ:E‘Jﬁﬁ
— bl — b)) _| _ bz(ﬂ “bz)__]_
A'_{h:.(u:+bn)+ 2}&' Aa_[hn(a:+bﬂ' 2]d'
alm — k) I — (o2l — B3 1
"’=(ﬁ;(n:+b.)+?]b° (Iln(n=+bg) 2}’"
£ F X

| Murray N. W. Indroduction to the theory of thin-walled structure , Ox[ord . Clarenclon Press, 1984

2  Bauchou Q. A. ,et Composites Box Beam Anzlysis Theory and Experiments ,J. of Reinlorced Plastics 2nd Compoes-
ites, IE‘JB?. (7).25~35

1 ORBER BT BN EEMERRERITMEE Y. I, 1001,12(3). 44~ 54

1 & Bk AREMEIT 08 BTN RE, 1963



http://www.cqvip.com

