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TRANG THAI DAN DEO CUA TRU TRON
NGAN CHIU TAI PHUC TAP
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Phuwong phdp bién thé nghiém dian héi trong 1y thuyét qua trinh bién dang dan déo di dwoc
dwa ra trong {1]. Xét cic tinh chit hdi tu, t8c d§ hdi tu cling nhw sw &n dinh cia nd bing phwong
phip s& a8 véi 16p cdc bii todn phing v&i qué trinh dit t4i phic tap di dwoe xét trong (3, 4].
Trong bii niy ciing bing phwong phip s& ta dédnh gid cdc tinh chit trén cda phwong phap gin
ddng niy trong 1&p cdc bai todn khéng gian cu thé la xét tru trdon ngdn chiv tdi d8i xtng truc
phic tap.

1. BAI TOAN VA PHUONG PHAP GIAL

Tru ngin chigu dai 2b, ban kinh a, hai diu va xung quanh tru chiu tdi d&i xéng truc thay déi,
tru quay véi van t8c gée 1. Céc hwe tdc dung 1én try dBu thay déi theo mét tham sé ¢.

Chon hé toa d3 tru, khi dé do tinh chit d&i xéng truc cla cée lyc tdc dung, tru ngin duwoe
xét véi: !

- Hai d3u tru: chiu lwc phép (din, nén) va hre trwgt.

- Xung quanh chiu luc phip va lue truwot theo pheong doc truc.

Céac dai lwong dng suit, bifn dang thda min cac phwong trinh v cic didu kién bién san:
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Do nghiém ciia bai todn (1) - (7) ¢d thé bién dign dwdi dang chudi qua cédc him Betxen va
cac ham lwrong gide nén gid thiét:

Trong khodng 0 < r < @ cdc ham
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D2 gidi bai todn nay ta ding phwong phép bign thé nghidm dan hdi [1, 2]: Chia qud trinh d3t
tdi tir giai doan diuv d&n thii diém dang xét thinh r giai doan. Tailin 13p thi k& & thdi didm thi
n cdc thanh phin éng suit, bifn dang cin thda man cdec phwong trinh vi cic difu kién bién sau

(k) au£”s‘°' (nk) _ (n, )

= e
rr i 57_ J' (2123 13
(n k) 3 (n,k) (110})
NI 2
¥ 2\ §z
elmk) | (k) +ef“’“ =0 (1.2)



’(n.k] [r.k) [k} (re. k)
dorr are; Orr — Ty 2
w4 [0iM)2pr = 0
Ir Oz r +[ ] o
L L S S
ar dz ro
' . n—1
S‘-(;L' ) 2G6‘{-;-1'k) + Z Ameis +A£Lk]€ij
‘ . =1
J[:,k (T’ b’t"’) = fi (r’ t’l); Tl:'k)(?‘,b,tn) - fS(T) tn)
b’i’;’k)(?‘, bstﬂ] = fg{'r! tﬂ-); Tl;’k)(r: _"batn) = f‘l(rstn}

[r,k}
rro - = t, .
{g a2t) =hlat) oLy

trong dé
i _ 1 _ _
KL {n—1) (nk—1]] [ ink=1)  (n—1)
Ay = 2 l:RijkE + Rk ] [ekf ~ Cre ]
véi o olr k=) k—1} -
(nk=1) _ o (nhk—1} 5.5 sy i1 {rk—1} SL‘(;: - Si{c? o
Riiue = 20w ikbje + o T [g(ﬂ.k_l)]z
N A P
va wy :.l_ﬁ'”“?:l”éE
o gin ding thi k = 0 14y ‘
. 7 AL.O)E:'J' =0

Dit

n—1 n—-1 n—1

m=1

m=i

Dem thay (1.5a) vio {1.3a) vi (1.4a) ta dwoc
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Vi cde dai lwong d%u tinh todn & lin lip thi k, giai doan th n, nén tir diy 44 cho tién ta
thdi khdng k¥ hiéu chi &8 trén {n, k) nira
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Thay céc gid tri cda e, epo ta dwoe

fyn — — Z {AkﬁEk Io(dir) + Ex[200(3gr) + derly (Akr)}} cos{Agz)—

k=1

— Z {,ukﬁk ch(pez) + Dypyz sh(pkz)}Jg(ykr]—
k=1

HO '
- ; G"‘; pra Jo{per) cos(pz) — 2B
k=1

du, + Oy - Au, Ou, . Ju,
va = - ne rz — -
dr dz v Oz ar noe dz b

Do 2e,., =

ta tinh dweoc thinh phin bifn dang e,.;

e, = — Z {,\kﬁk.ﬁ'(&?r)r + Ex[Merko(der) + Iz()*‘fc"".)"}'}Sin(Akz)jL
k=1

+ Z {Pkﬁk sh{prz) + Dipiz Ch{#kZ)}Jl(#kr)—
k=1

- ; {[%—%ﬁ pa + ﬁzz;} sin(pz)Jl(Hkr)} - Cr.
feam ] : ’

Biét cdc thanh phin bi€n dang, ta xdc dinh cic thinh phin cda ten xo #ng suit. Ta cb

Trz = ZGErz + F= .
=26 3" {MEh () + BuDarluDer) + L (n)] | sin(az)+
k=1 ; .

+ ZGZ {.ukﬁk sh(pez) + Dgprz Ch{.ukz)}J}.(NkT)“
k=1

- Z { 2pa “k + Hak)JL(Hkr)} sin{pz)+

+ Z CoarrJdo(pxr) sin(pz) Z Caorsin{pz) — 2GCr

k=1 a={)
Thinh phin dng suit

O,y = 2Ge,.+o0— R—-—B=
= -2 Z {AkEkID(A;;r) + Ek[SIg (/\kr) -+ )\krfl()\kr]]} cos{Agz)—

k=1
— 2% Z {,u;ch ch(,ukz) + Dy [ukz sh-(,ukz] — ch(ukz)]}Jo(ukr)+
k=1
o H?
+ Z:[ {EHQ;C - 2713} cos{pz) Jo(per)+

k=1

rB—R 3 2
+[ drufFF—dr—ER B - 4GB1—QT+f

r
0 0




Xic dinh thanh phin &ng suit
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Céc hing 88 Dy, Dy, Ei, Ex, C, By, f dwoc tinh khi cho thda min cic digu kién bién. Khidé
ta s& dwa vE vige cin bing cdc hé 58 cda cic khai trien theo cdc ham Jy (per), Jo{pxr), cos(Aez),

sin{Agz). : ‘

2. TINH TOAN BANG 80

Tinh todn véi tru cé kich thudc a: b= 0,5. Try dwoe lam blng thép 15X 18H12 C4T I0:
o, = 800MN/m?2, E;/E = 0,32. TAi ngodi:
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Céc gid tri hdm Tp—e(t), To—za{t), Wa(t) thay d8i theo tham s8 t dwoc chi ra & timg giai
doan tai. ‘

Bén kinh dwoc chia thanh 50 diém, chidu dai dwoc chia thanh 60 diém, cic khai trién dwec
ldy dén s8 hang thi 7. Cic tinh todn dwoc lip trinh trén TURBO PASCAL véi md phéng 8087
nén cdc chit 88 dwroe 14y dén 12 chir 58 ¢é nghia. Vi muc dich 1a khio sit trang théi ¥ng suit, bién
dang v&i cic cach d3t tai khic nhau (phirc tap vi don gidn) véi tinh todn theo phwong phip gin
diing trén, tinh v&i 3 Iin lip, ddnh gid sai s3 gita cdc [in 13p 2:1 va 3-2.

3. NHAN XET

Qua tinh todn trén nhidn cdch A4t tdi khic nhau, d3 nhin dwoc cdc két quid v3 cdc nhin xét

salu:



1 - V& moi cich dit 42} khic nhau, cac dai lrong dwoc xdc dinh véi sai s8 giira hai Ian Iip
thi 2 va 3 d8u nhé hon sai a8 gifra hai Ian 1ip tht 1 va 2. Sai 36 lém nhit cda t4t cd chc dai legng
giira hai Tin lip th& 2 v& 3 & moi gial doan tdi vd & cach 43t tfu khéc nhau d8u dwéi 5%

2 - Trén cing mdt cich dit tai

-+ Néu chia qui trinh d3t tii cing nhd thi sai s8 gifra hal Iin lip cda b4t cd cdc dai lugng
cing nhd di.

+ N&u chia bin kinh ho3c chi®u dai try cing nhitu di€m thi sai s§ giira hai Fin Kp cda tdt
cd cac dai lwong cang gidm di. ‘

3 - Dem ciing mét gid tri tal ngoai nhw nhau: néu cic qud trinh dit tai cing phirc tap thi
viing ddo cing ting: trong giai doan 3 (dit tai dom gidn) thi viing ddo cda tru rit nhd, con trong
giai doan 6 (d4t tai phic tap) ving déo cia tru 43 gin nhw hodn todn.

4. KET LUAN

Qua vidc gidi bai todn va cdc nhin xét trén ta ¢6 k&t luidn sau:

1- Phirong phip bién thé nghitm din hdi cia qud trinh bi€n dang din déo ¢b tinh hai ty, tdc
d5 héi tu cao, c¢é tinh 8n dinh.

2 - D6 phivc tap c¢da qud trinh dit tdi dnh hwdng manh d€n trang thai bién dang va ﬁ'ng suit
bén trong vit thé tic 14 vit thé 1am vidc kém homn khi chiu tii phitc tap.

Tac glfh chén thinh cdm on GS TS Pio Huy Bich di huwéng din thuc hién ¢dng trinh nay.
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SUMMARY

ELASTO-PLASTIC STATE OF A SHORT-CIRCULAR CYLINDER
SUBJECTED TO AXESYMMETRICAL COMPLEX LOADING

The modified method of elastic solution in the theory of elasto - plastic deformation processes
had been proposed in [1]. Through the numerical solution of some elasto - plastic plane problems,
the convergence, the convergence rate and the stability of this iteration method had been considered
[3, 4]. In this paper, also through the numerical solution of the elasto - plastic space problem, the
characters of this iteration method are considered, and the influence of complex loading processes
to elasto - plastic state is confirmed.



