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Fignre 8.21 Effect of grain size on fracture and yield siress of a carbon steel
at 77 K. {Adapted from I R. Low, in Madrid Colloquium on Deformation

+

A FRACTURE (TENSION?
o YIELDING  {COMPRESSION}
F 4

i } ) i

2 3 4
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and Flow of Solids (Berlin: Springer-Veriag, 1956), p. 60}

FIGURE 7.27 Cleavage fractuz in 2 low-car ,
muorphology and river patterns reflectivy crack propagation
wve planes: {g} TEM; 3 SEM.

ben steel. Note parallel platean anc mmmmu
along many parailel cleay-
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Figure 8.23 Formation of cleavage steps. {(a) Parallel cracks (A4, A) joia
together by cleavag. \ ™) or shear {C. (b) Cleavege mmmw initiation bv the -
passage of a screw distocztion. {c) Formation <f river markings after the
passage of ¢ grain boundary. {Adapted from .. Broek, Elementary Engi-
neering Fruvizre Mechanics, 3d ed. {The Hague, Netherlands: Martinus
Nijhoff, 1982;, ~.33)
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) , : 100
T * B
100 & Fig. 5. Etch-pit pattern showing dislocatic
Tig. 3. Increase in cleavage step density for crack erossing 3° twist boundary in 36, Crack tip rounded and crack widened by pc
Si-Fe crystal cleaved at 78°K. Direction of crack propagation was from upper right : J. 1. Gilman.®}

1o lower left.

“ig, 4. Creation of cleavage steps at tilt-twist boundary in LiF. Crack moved from Fig. 6. Cleavage steps originating at poin
top to bottom. Boundary: approximately 0.85° vwist, ¢.87° tilt.  (Courtesy J. J. Gil- i m&ln&BBn&mﬂmE at 78K in 3¢
man.t) :

to lower left.
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| Fig, 17.10. Cleavage fractures in a
single crystal of zinc, approximately ten
times magnified. (Gilman, 1854, Courtesy
of Am. Inst. Mining and- Metallurgical
Engineers.} _

clewvage

17.24. Clesvage steps on a cube pluns of o XCI orysinl at 400°C,

{2) (b}

. Fie. 17.11. {(a) Crack nucleation by the intersection of two deformation twins. (b}’
effect as observed in silicon iron: PT, primary iwin; ST, secondary twin ; C, erack emar
ing from intersection. (Hull, 1960. Courtesy of Pergamon Press.) '
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Fig. 1. Cleavage stey “viver Pattern 3%, Si-Fe single-
crystalcleavage surface.  Cleaved:at 78°K.  Direction oferack
propagation is from top to bottom: of the photograph. Note
lowangle tilt boundary.
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Fig. 2. Schematic representation of cleavage step formatiem
between two parallel ‘cleavage cracks on differing crystal
planes.  Duetile fracture shown is one mode of parting to form
steps; for others, see Gilman® and Berey,®
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Figure 8.19 Ductile-brittle transition i steel .
TEMPERATURE — and the effect of loading rate (schematic). . s
(d) (e) . 4
Figure w.um Sequence of events in the propagation of ductile fracture by
nucleation, growth, and coalescence of voids.
800
— 800 3
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g @
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b
200 L A FRACTURE (TENSION)
o YIELDING {COMPRESSION}
»
0 1 i i
1 2 3 4 AOV
=1/ -1/2
0™ Y2 (mm™ %) o
Figure 8.21 Effect of grain sizs on fracture and yield stress of acarbon steel N
at 77 K. (Adapted from J. R. Low, in Madrid Colloquium on Deformation o . M ~
and Flow of Solids (Bertin: Springer-Verlag, 1956), . 60) : IR el A E e cimen
. Figure 8.16 Obscrvaion i n.a _Mawnmw,mﬁm@wwﬂmaw

is stressed in high-voltage transmission clectron micTo
fixed to material (Coustesy of L. E. gﬁu.v.
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