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--Diffuse carbon atoms
Into the host iron atoms
at the surface.

--Example of interstitial
diffusion is a case
hardened gear.

e Result: The "Case" is
--hard to deform: C atoms
"lock" planes from shearing.
--hard to crack: C atoms put OOCHOO
the surface in compression.
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1. Deposit P rich
layers on surface.
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Adolf Fick, Created the Contact Lens

Adolf Fick, a German physiologist and inventor,

was born on August 3rd, 1829, in Kassel,
Germany.

In 1855, he introduced “Fick’s Law of Diffusion”
which described the dispersal of gas as it passes
through a fluid membrane.

An astigmatism in his eyes led Fick to explore the idea of a
contact lens, which he successfully created in 1887.

His other research resulted in the development of a technique to
measure cardiac output. Adolf Fick’s work served as a vital

precursor in the studies of biophysics, cardiology, critical care

medicine, and vision.
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1.1 FEnzE—TF1E (Fick’s First Law) 18554

BEAREYT #GEMHT, PAomfa) N:@dEH TP 8 @egs
AL @R Y B/ r 2 GAARY i & ) Higam L a9 REAS
JE R EEG .
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X dx
THRAK

¥i5: FHaEE, J, atoms/(m2s)Kkg/(m?s)
THEE, D, mis;

d A, dC atoms/(mem)sikg/(me-m)
dx
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1.2 SERE _-F®E (Fick’s Second Law)

FEY HETAR P I W i 64 R B AT R dn 4k,

d
c=f(t,X) d—‘t:;eo

ARAT A, E—BEAT, FLERANRE
A% oC 0°C
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ot OX

AP AT MR FIRE (atoms /m3skg/m?) ; t
AP HETE (s) ; xAFHIES (m) .
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3858
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(left) eYolele, (right)
0000 \Concentration,
C, In the box
e To conserve matter: e Fick's First Law:
J(right) —J(left)|= dC j=-pd&
dx dt dx
\dJ dc 4 d2 c (if D does
P -— —F-D not vary
dx dt dx dx 2 Withx)
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t=0: x=0, C=00; X0, C=0

t>0: Xx=to00, C=0
2

M
C(x,t)= 2Dt Xp(_4—Dt) i 28555

2

M exp(—= )
Tt P Dt

PO 0, RRITE R C(x,t)=
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t=0: x>0, C=C, (¥4 1) 35 i i KE)
t>0: x=0, C=Cs; x=, C=C,

X

C(x,t)= CS—(CS—CO)erf(Zﬁ) iy 2848 P
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c(x,t)=c, —(c, —c,)erf (Zﬁj
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erf (B) iz ki (i)

pooeaf(B)y| p |efB)| p | ef(f)

0 0 0.55 0.563 1.10 0.880
0.05 0.056 0.60 0.604 1.15 0.896
0.10 0.113 0.65 0.642 1.20 0913
0.15 0.168 0.70 0.678 1.25 0.923
0.20 0.223 0.75 0.711 1.30 0.934
0.25 0.276 0.80 0.742 1.35 0.944
0.30 0.329 0.85 0.771 1.40 0.952
0.35 0.379 0.90 0.797 1.45 0.960
0.40 0.428 0.95 0.821 1.50 0.966
0.45 0.476 1.00 0.843 1.70 0.984
0.50 0.521 1.05 0.862 1.90 0.993
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C. —C(X,t)

C, —C,

c(x,t)—c,
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D = (2x107°m* /s){exp[-(142000J / mol)/ RT ]}
(erf (0.9)=0.8)
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t=0: x>0, C=C1: x<0, C=C2
\ | t0: =00, C=C1; X=-00, C= C2

iR E K EAE

Cl + C2 Cl — C2 X
— + erf
Cxn= =75 > WL
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(3) IE5%f#

B & 34 2B — A IR — T ER R AL,

w%%ﬁ#ﬁ%x%ﬁ,m§%%~ﬁ@£ﬁ%%ﬁ—
Br: C(X)= Cq + ASin(I—ﬂX) A=C__ -C,

max

X —RGEETm#E t WG, HHFHRESHHA:

2
C(x,t)= Aexp(— 4”' ZDt)sin 2|_7zX +Cy iy 2848 P
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