
NGHIEN CU'U • 

THI^T K i T 6 | UU TAM COMPOSITE CO GAN TANG 
CU'aNG XUNG QUANH 

OPTIMAL DESIGN OF COMPOSITES PLATE WITH STIFFENERS 
AT ALL EDGES 

TS. Do^n Itac Lu3t 
Khoa Co khi, Hgc vien Ky thuat Quan su 

TOM TAT 

Cdc ket cdu tdm composite co gdn tdng cuong duac su dung rpng rdi trong nhieu linh vuc: 
Hdng ididng, dong tdu, che tao mdy vd xdy dung...De che tao duac nhimg Icet cdu cyi the cdn tiin 
hdnh tinh todn. thiet ke tren ca sa cdc yeu cdu ky thuat vd cdc dac trung cua sdn phdm. Trong do, 
yeu cdu ve mot sdn phdm co khoi lupmg nho nhdt Id mot trong nhimg vdn de cdn thiet trong ky thugit 
vd kinh te. Bdi bdo trinh bdy mo hinh tinh todn, thiet kit tdm composite lap co gdn tdng cirang xung 
quanh chiu luc tap trung theo tieu chudn khoi luong nho nhdt bdng phuang phdp gidi tich. 

Tir khoa: Tam Composite, tdi trong, ung sudt, thiit ke, khoi luong... 

ABSTRACT 

The composites plate with stiffeners used to wide in many fields: aeronautical, shipbuilding, 
machines and building....To manufacture these structures are necessary to carry out specific 
calculations, based on specifications and characteristics of the product. Therein, ask about the 
products with the smallest weights is one of the most important issues in the field of technology and 
economics. This paper presents a theoretical model and design composites plate with stiffeners at 
all edges under concentrate load for minimum weights standard by analytical methods. 

Keywords: Composite plate, load, stress, design, volumes... 

1. M 6 HINH TINH TOAN phhu hfc cd dang [1]: 

. .. , ' N^=niPx/H-N)y/H' (1) 
Chung ta nghien cuu tam composite 

nhidu ldp cd gan tang cudng xung quanh chiu N^ =3F(l-4/ /H^)/ 2H + Nl{\2y^ IH^ - l ) /2; 
tac dung cua l\rc tap trung P d|tt vao bien tir do. 
Trong do, tim cd lidn kdt gdi tua d mdt diu, SPx 
cac thdng sd ciia tam va tai trgng bidu didn trdn ' ~ [(,^k,Hlk^)H "̂  ̂ (^' ~ 6+k^H/k^^ 
hinh 1. Sii dyng kdt qua tinh toan xac dinh cae 
luc trong gan tang cudng va tSm [I] de tidn Irong ao: 
hanh thiet kd. Quy luat thay ddi cua cac thanh yfc; =E^h {Nim); k^ =E^F^ {N); 
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NGHIEN CU'U-TRAO D O I 

h = h^ + h2+hj+h^- Chidu day tam can tim; 

H {k^ k^H 
(3) 

p E^Fo 

; t \ -r 
H 

I 

y 

X 

•Si 

Hinhl. Mo hinh tdm CPS c6 gdn tang cuong 

l^^,N^: la thanh phan luc mang phap 
tuyen va tiep tuySn trong t4m; 

Â :̂ Luc doc xuat hien trong gan tang 
cirong; 

E,,,G^~ Modul dan hfli theo phuang x 
v^ modul dan hfli trugt cua t4m. 

Do chieu dai 1 va chilu cao H c^a tim 
la cfl djnh nen cac ylu tfl cin xac dinh la di$n 
tich tilt dien ngang F^ cua gan tang cuong va 
chiflu day h cua tam (tim gflm cac lop co chilu 
day h,) dam bao tim co khfli lugmg nho nhit 
ma vdn thfla man dieu kien bin trong qua trinh 
lam viec. 

2. XAC DINH CAC THONG SO HQP Ll? 
CilATAM 

Phuong phap thilt kl thucmg phu thugc 
v^o dieu k ip kit ciu - cflng nghe, cac kich 
thuflc cua kit ciu, dac tmh thay dfli ciia luc tac 
dvng, v.v. Vi thi, trong thuc tl qua trinh thilt 
ke khong thi dua din kit ciu co khfli lugng 
nhfl nhit, ma chi cfl thi dat dugc thilt kl hgp 
ly. Chiing ta ciing nghien ciiu mgt trong cac 

phuong phap kha dl tinli to4n, xac dinh cac 
thflng so can tim cua tim qua cac buflfc sau: 

Buflc 1: Cho truac chilu dai hieu ling 
bien tinh tii mep tim, cfl nghia la chifing to dioh 
truoc: x = l-x va hieu iing bien se bi dap tit 
khi £"''̂  = 0,03 [2]. Tu quan hfl n^y tim dugc 
gii tri ciia dai lugng p va sau dfl xay dung dugc 
dfl thj ham A, - f(k^). Khi ta cho dai lugng x 
mgt vai gia tri thi cfl the xay dung dugc cac 
dfl thi ham ^ =f{k^) tuong iing vfli x. Lira 
chgn cac he sfl ^, Â  va xac dinh dugc li^ 
N^ =NXx) theo (2) va cac luc mang Â j,Â  
theo (1). Tir viec phan tich cfl the thiy ring: 
Cac lire mang trong tim dat gia tri Ion nhit tai 
tiflt dien x = l~x. iDflng thai, N^ dgt dugc gia 
tri Ifln nhit o cac vi tri y = ±HI2 bSng Af~ 
con N^ dat dugc gia tri Ion nhit or vi tri y = Q 
bangj\/"-: 

6P(l-x) 
H^ 6 + k,H/k^ 

(4) 

Cac gia tri iV"" va N^ diing de tinh 
toan xac dinh chieu day tim. Tai vi tri liSn kit 
thi JV, =0 va N^ dat gia tri Ion nhit, do dfl vi 
tri nay xac dinh tilt dien ciia gtn tang cuong.' 

Buoc 2: Sau khi xac dinh dugc cac gia tri 
Ion nhat cua cac thanh phin luc trong tim, cac luc 
N; duoc xac dinh tu cac phuong trinh tiiih hoc 
[1]. Chiing ta tim do day cua cac lop composite 
trong ttoi voi gia thilt gia ttj iing suit ttong cac 
lop dat din gioi han bin o-„ . Khi dfl: 

h.=N;/a„ (5) 

TOt gia tti dp day cua cac lop nhan dugc., 
tien hanh tinh toan lai trang thai iing suit cfl kl 
din anh huong cua vat Ueu nin nham xac dinh 
cac gia tri o-„,cr,„r,j, va so sanh chiing vdi cac 
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gia tri gidi han. Ndu cac iing sudt trong cac ldp 
thda man didu kien: o-jj^o-jpO-;,. <crj2'%, ^ % 
thi qua trinh tinh xac dinh chilu d^y cac ldp 
composite ket thiic. Tuy nhien, thdng thudng 
thi didu kidn CTJ, < 0-̂ 2 Widng dugc thda mSn. 
Ndu Idem ben ma thay vat lieu ndn bj pha huy 
thi tang chidu day cila t i t ca cae ldp theo eung 
mdt ty Id eho den khi eac iing suit dat gia tri 
nhd hon iing suat cho phep. 

Budc 3. Dien tich tidt didn ngang cua gan 
tang eudng la. F^=NJ[aJ dat gia tri Idn nhit 
tai vi tri bien,x: = /va bang F^""" ^Pl/H[crJ:(6) 

Bude 4. Sau khi xae dinh dug^c cac thdng 
so, tidn hanh tinh khdi luong G^ cua t&n. 

Budc 5. Ddi vdi moi gia tn p da cho, xay 
dung dd thi cua ham A , - / ( i ^ ) . Thuc hidn cac 
budc tu 1 ddn 4 theo trinh tir trdn chiing ta dm 
dugc khdi lugng G. tuofng iing eua t&n, ddng 
thdi tim dugc gia tri va mdi quan he giiia cac 
diong sd ma d dd tam cd khdi lugng nhd nhat. 

3. VI DU TINH TOAN 

Dd minh hoa, chiing ta xet tam composite 
hinh chii nhat, khi eac thdng sd eiia kdt c iu da 
cho (hinh 1) cd gia tri nhu sau: Chidu dai t im 
1= 2m; chieu eao t im H=0,4m; Lire tap trung 
tac dung len t im P = 2kN; mddol dan hdi dgc 
true cua cac gan chiu luc la E^ ^90.000MPa. 
Can tnie ciia t im cd 3 ldp vdi cac gdc dat cdt: 
^i=-^2=^^^' <Pi^7i: 12. Vat lidu ciia t im 
cd cac dac trung: £1 =120000 MPa, £3 =7000 
MPa,G,^ = 6500 MPa,//,, =0,28, cac iing suit 
gidi han: CT^, = 1200^^0; a^^ = mUPa; f,^ = lOMPa 
Cac tiidng sd phai tim la chidu day h cua t im 
va didn tich tidt didn ngang F^ cua gan tang 
cudng dd tam c6 khoi lugng nhd nhit nhung 
van dam bao do bdn. 

Dd giai bai toan, ta dua ra mgt vai gia tri 
ciia x=l-x dd e"^ '=0,03. Ddi vdi moi gia 

tri cua/I chiing ta xiy dung dugc do thi quan 
he giiia fc, va A .̂ Sau dd xac dinh dugc su phu 
thugc ciia khdi lugng t im vao dugc thd hidn 
qua hinh 2. Gia tri cua cdc tham so tuong ling 
vdi ehidu ddi hidu dug bidn dugc thd hidn qua 
bang 1: 

Bdngl. Gid tri cua cdc tham sd tinh todn 

X 

(mm) 

200 

202 

203 

204 

205 

206 

300 

Gia tri 
lOp 

0,1496 

0,1483 

0,1475 

0,1468 

0,1461 

0,1454 

0,9980 

k,=E^h 

315,3 

493,9 

575,1 

650,3 

723,5 

793,8 

3165,2 

t , = £ , F „ 

7394647,9 

1463992,8 

1192255,9 

1043119,4 

947701,4 

880705,1 

378960,6 

K.IgG 

2,716 

0,786 

0,722 

0,715 

0,725 

0,743 

1,993 

Hinh 2. Quan he khoi luong G vd K 

Tvr dfl thi G = f{k^) nhan dugc, to 
thay gia tri nhfl nhat ciia khfli lugng t im dat 
0,715 (kg) tai A, = 1043119,4 va ttrong ling la 
t, =650,3. Dflng thoi, cung tim dugc chilu 
day cac lop cua t im theo tinh toan chua tinh 
d in yeu tfl cflng nghe la: /i, = /i, = 0,1168 (mm), 
h^=0,0537(mm) va cac modul dan hfli 
cua t im tuong ling £; =23512(^^0); 
£ , =54602(«P(!);G^=18347(M'a)dien tich 
cua gan tang cuong la f̂  = 116(mm'). 

Tir cac gia tti tinh toan fl tten, xac dinh lai ^ 
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gia tri ling suat ttong cac lop cua tam thi thay 
ling suit theo phucmg vuflng gflc vod huflog d jt 
cflt CTj teong cac lop dat cflt +45° vugt qua gia 
tri cho phep. D I dam bao do bin va thih hgp ly 
ciia kit cSu chiing to tang chieu day ciia tat ca 
cac Iflp theo cung mgt ty IS cho den khi cdc lop 
dam bao dieu kien ben. Trong trudng hgp nay, 

khi tinh den cac ylu tfl cflng nghe che tao thi 
chiing ta nfln chgn A, =/ij =*, =0,12(mm) vi 
dien tich tiet difln ngang ciia gan tang cuong 
la F,.=).l6{mm^). Voi cac thflng sfl ket cdu 
nay, chiing to nhdn dugc ling suit theo phucmg 
vuflng gflc voi huflng djt cflt ttong cac lop ciia 
tam nhu sau: 

6^tronglapthu 1 62 trong ldp thu 2 
Hinh 3. &ng sudt trong cdc lap. 

6^ trong lap thu 3 

Ung suat tiep ttong cac lop cua tim nhu sau: 

„trong lap thul r,^tmng lop thii2 c,^tronglapthii3 
Hinh 4. &ng sudt tiip r„ trong cdc lap. 

Tir cac dfl thi o tten to thiy, cac tog suit 
phucmg vuflng goc voi huong dat cflt vk iing 
suit tiflp ttong cac lop diu nhfl hon cac gioi han 
ben. Vfli cac thflng sfl kich thuflc dugc chgn ndy, 
tam nh^n dugc khfli lugng la G=0,76kg. 

4 . i d ; T L U ^ 

Bai bao da tiln hanh xay dung mfl hinh 
va cac buoc tfah toan xac dinh cac thflng sfl cila 
t t a cfl gan tang cuong xung quanh dl tim cfl 
khfli lugng nhfl nhit nhung vin dam bao dfl bin. 
Thuc hifln tinh toan va phan tich, lua chon cac 
thflng sfl ciia tim dfli voi kit ciu cu i l . Bii toan 
dugc thuc hien theo phuong phap giai tich, cac 

qua dugc thi hi$n bang cac dfl thi thuan Igi cho'5 
viflc phan tich, lua chgn phuang an thilt kl.»> • ] 
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