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5.1 Off-axis loading 1949@ARANWLY unidirectional Aaexls fannandaglduuy

off- axis loading vi3alyd
5.2 4311 G, uat G, 1833aauandsiu

5.3 a3U1 maximum direct stress WAz minimum direct stress mm&mmu%’wﬁu

5.4 93U maximum shearing stress
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%9 6. (9 AZUU) A laminate, which is 6 mm thick, is composed of an upper unidirectinnal

layer, 2 mm thick, with the fiber aligned at 45° to the plate edges, and a lower unidirec tional

layer, 4 mm thick, with the fibers parallel to the x-axis. The composite material has E, ;=138

GPa, E,,=8.96 GPa, G,,=7.10 GPa and V,,=0.30. Find the A, and D matrices.

Ply-1, 45%, 2 mm
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| "i"hc transformed sti.ﬁ';\aé matrix
Q=T"'QRTIR"',

the elements of which are:
Gui=Quim* + 2012 +20530n m’ + Q0"
022=0110* + AQ 1 +2Q,53)n'm? + Q5ym*,
Qi =(Q1\ + Q22 —4Q )n’m? + @ om* + %),
05=(Q1y + Q222012 = 2Q3s)n’m? + Q5,(m* +n),
Ci3=(Q11 = 012-20530nm> +(Q,: = Q23 + 20 55)0°m,
Qz.ﬂ’(Qu-Q|2—2Q::)"’M+(an-0u+2Qu)'lm’-

The terms @,,. ctc., are found from equation 7.5.
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Sii=Sm* 425, +Sy;im 4 S
S:2=S, n* +(2S,, +Syyn’m + Sy,m |

S12=(5,, 82, -Syin’m? £ S, 4 n*).
$33=2(25,,+25;; 45, Sy, )nlm? L S, (m* +n*),
Sy =(28,,=25,; - Sy,Im*n+(2S,, - 2532+ Sy )mn’,
$10=125,, =25, =Sy Ima’ +(25,, = 25,5, + Sy im>n.
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