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Buestion 4. (1 0%) N . .
W A plate of !mn is exposed to a carburizing (carbon rich) atmosphere on one side and a decarburizing

(carbnn-deﬁeent} atmbsphere on the other side at 700 °C. If e_tca_x:_l@aie is achieved, cateuiete the
diffusion flux of carbon through the plate if the concentrations of carbon at pes:t:en ﬁand jn mm

beneath the carburizing surface are 1 ,2ﬁnd 0.8 kgfm respeehvely Assume a drff:.rs:en coefficient of
3 x 10" m¥s at this temperature
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Question 2 (8%)

1. Surfactaits are compounds that consist of a %Jfr vt n}mm L part and a

!
r“i' .N‘!]rrl mﬁr A & part. / /
2. Surfactants are used to reduca H fu i ?’lufml

3. Capillary effectisdue to s m qﬁ?ﬂb L
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4, MName four types of colloids: a) &'Am erau "':" fons

b)__aecosels o jﬁlL and 4)__ s
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(a) the lemperature of the alloy,
n iy
(b) the composition of the phase, ang / @ e e i j
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The following four techniques are ysed to combat corrosion:

a)___Aesers - . b) L hidytors o
1 c)___ Cn: :"-has ___and d) Ir.pa.':.h‘ ;\fnm. SR - -
/ 5 a
Que}}}én 6 (11%)
a) What are the foyr conditions of moisture in aggregates? (2)
; I - {4l at) B o wdf
3 satujrelsd éﬁ%fm cf:}( v 4. din drg %
i Y
b) . Using the fnliowing data. determine the moisture content, absorption, and free moisture in a
\,..P\': sample of fine aggregate. (4) == R -

Initial sample weight = 1.2 kg
» Saturated surface dry weight = 1,14 .14 kg
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_;:. : %_}F_j)*r"rgiave analysis of a ]_glgqﬂ;gi sample of fine aggregate resulted in the following data. Find the
_, -~ fineness modulus. (5) ' -
Sieve size. . 4 8 16 30 50 100
Weight retained 126, 130 240 252 210 138 j
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1. Wood obtained from conifers js called 34 fi‘ e s{

2. Name three hardwoods a) ha F&i L b) Mﬁnd
c) Qﬂk;‘ t-/ >
3. Name three softwoods a) 3 fle&g{& b) ﬁ (s and
c) M ; _
4. The critical moisture content below which woed would shﬁnk_ is called Mm
5. Na:ﬁe three wood daf&r:ts_a} £ cé g b) &no 155 and
c)_s !é& e‘-‘é ?mﬂ, :

6. When lumber 'shnnks. the highest shrinkage oceurs in the ﬁngmé‘m( cﬁmaﬁcn. While the
least éhrinkage oceurs in the frzg?i‘ﬁg;‘lfnw’«. direction,

7. Controlled removal of moisture from wood is calleg ' .;
ey F
./Questmn 10 [1{]?5]
A wood sample i:a'ken from a roof truss and identified as Black Spruce Measures 38 5
I’ MM and weights 51.39. After being in the oven for 24 hoyrs at 99 oc ¢ Weights 45.8 g. MO e BTN 3

b) Find the ¢ change in all radjal, tangential ang longitudinay directions, when the Moisture
content changes from 30% to 9%, '

) Use the following Properties for Black Spruce . ‘#J\d i
{} 'I__,-'" ~
Shrinkage (from g;'Een to oven dry) _
.f_.“.- - i
Radia| 4.1% . 2 {
-
Tangentja| 6.8% J/'_'ﬁ« '
Longitudina) . 0.2% _ yi '--1;1"7
Volumetric 11.3% .y
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In an aligned and contj

N
94% of a load applied in

-
uous glass ﬁber-;efnforced nylon 6,8 Composit
volume fraction of fibers

2, the fibers are lo camry
the longitudina) direction. Using the dats Provided, determine the
that will be Tequired., (5)
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