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Name: SO [ %m%

Student 1D No.:

Instructions:

Please check now and make sure your exam 1s complete. There should be 8 pages
including this coversheet, with 5 problems. Page 7 provides properties and stiffness
matrices for carbon/epoxy lamina. Page 8 1s a formula sheet.

Read the problems carefully and plan your time so as to gain the maximum number of
points. The exam has 5 problems and 1s worth 100 points — some problems are worth
more than others. You will be given partial credit only for work that 1s leading to a

logical conclusion.

Please write neatly and clearly. Cross out any work that you do not wish to be
considered.

This exam is open book and closed notes, however you are permitted to have a single
sheet of notes and a calculator.

You may remove the staple and/or attach extra pages of work, but make sure that you
staple all the exam pages and extra work pages together before turning in the exam.

Missing pages cannot be accepted after the exam.

Grade:
1. /16 4. /25
2. 5. /25
3.
Total: /100
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|. (16 points) For a {-45/0/45/90| laminate made of AS4/3501-6 carbon/epoxy

(properties given on page 8). Calculate B, . Report your final answers in units of N
(Newtons).
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A. (18 points) For a [30/ —30/30/- 30] laminate made of AS4/3501-6 carbon/epoxy

(properties given on page 8), determine the tollowing:

a) What type of laminate 1s this?

@GL“WM{’J) AM”HWWLF{V\TC/ M@lf P[Vé/

b) Which terms of the laminate stiffness matrix, [D], are zero?
PXé = 0 ) D%S -

c) Calculate the value of D . Report your final answers in units of Nem.
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3. (Il points) Fora [15/-15/-15/ 15| laminate made of AS4/3501-6 carbon/epoxy
(properties given on page 8), determine the following:

a) What type of laminate is this?
Bq(awl(ceog/ 5L/BM/LM€(\/' C 74/‘46 4 Vé%}—

b) Calculate the laminate major Poisson’s ratio,

Y
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Lf . (ggpoints) A |30/0/-30] made of AS4/3501-6 carbon/epoxy (properties given on

page 8). The laminate 1s cured at 150°C and cooled to a temperature of 50°C. There is
no change in moisture. The coeftficients of thermal expansion are:

=0 NT = = Ye
o, =27x107° /°C

Determine resulting the hygrothermal force, N fT . Report your final answer 1n units of

N/m. 2

- Z [ By €x T By G
=

i
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a. (?{pbints) A |0/90| carbon/epoxy (AS4/3501-6) laminate (properties given on page

8) 1S cured at 145°C and cooled to a temperature of 45°C. There is no change in
moisture. The coetficients of thermal expansion are:

o, =-0.9x10°/° C NT = —loo
o, =27%107° /°C
Due to the temperature change, the following reference plane strains and curvagures were

determined: -
€ —632 K, +11.8 3 0| B L %)(
e) |=|-632(x107 K, |[=|-11.8 |m™ Go ~ V)T
Y, 0 ‘

O

K, 0
Determine the residual stress, o,, at the midpoint of the 90" ply. (Assume the 90° ply to 57 T =

2
be the bottom ply and the O ply to be the top ply). Present final answer in units of MPa. '
I salol e Svams’ I dd lf o fo° -2
e k _ — (s 3) -"""[ \ }99’)«’0
X o - a2 Ko = T -U Qe
— - | -4 okl BY ©
%é, = ¢ 6’0 . kg A °
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