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Fig. 1 Typical intercrystalline stress corrosion cracks
in cartridge brass (70 Cu 30 Zn). Etched 30%

H»0;, 30% NH,0OH, 40% H,0.x75.

(Courtesy Ugiansky and Stiefel, National Bureau of
Standards)

Fig. 2 Transcrystalline stress corrosion cracking in a

Type 304 austenitic stainless steel. Material
subjected to tensile stress in boiling 42 percent
MgCl; solution. Etched electrolytically in a 10
percent oxalic acid solution. x<100.
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Fig. 3 Composite micrograph illustrating the grain
structure in three orientations at the center of
a 7075-T6 aluminum alloy extrusion.
Note that grain structure is very much elong-
ated in longitudinal direction (direction of

extrusion). Etched 2-;— percent HNO3, l%pe-
cent HC), 1percent HF in H>O.x100.
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TABLE 1 Nominal Compositions of Steels Discussed in This Chapter

CoUposition, 9

Steel
C Mn S f Ni Cr Mo } v ’ Other
High strength ’
H11 0.40 0.30 0.90 5.00 05 |
200 seriesV |
201 0.15 5.5-7.5 1 3.5-5.5 16-18 Max N 0.25
202 0.15 7.5-10 1 4.6 17-19 Max N 0.25
300 series‘ "
301 0.15 2 1 6-8 16-18
304 | 0.08 2 1 8-12  18-20
310 0.25 2 1 19-22 24-26
316 0.08 2 1 10-14 16-18  2-3
321 0.08 2 1 9-12 17-19 Min Ti 5§x C
347 0.08 2 1 9-13 17-19 ’r Min Cb, Ta 10 x C
400 series |
4101 0.15 1 1 11.5-13.5
420 0.15 1 1 12-14
422 0.20 0.65 0.50 0.75 12 1 0.3 wi
431 0.20 1 1 1.25-250  15-17
436@ 0.16 0.41 0.39 2.10 12.67 0.18 W3.04
Precxpltauon
hardening ‘
AM 350 [ 0.10 0.75 0.35 4.25 1656 2.75 N 0.10
AM 355 L 013 0.85 0.35 4.25 1550 275 | N O. 2
Maraging J [
20% Ni ! 0.03 0.15  0.15 17-19 4.6-5.1 Co 7-9, Ti 0.3-0.5,
| Mn Si max 0.20 | Al 0.05-0.15

& Compositions of ¢, Mn, and Si are maximum, except for Mn in 200 series.
@ Composition of steel studied by P. Lillys and A. E. Nehrenberg, Trans. ASM, 48, 327 (1956).
(A more complete list of stainless steels is given in Chapter 1.)
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TABLE 2 Composition of Nickel Alioys Discussed in This Chapter

Alloy h N Cr Fo Mn  Si Cu C Other

Commercial nickel \ 99.0® 048 035 035 025 0.5

400 (Mionel). .......... | 63-70 2.5 2.0 5 Bal® .3

600 oneerecienrniinnns 72 14417 610 1.0 5 5 15

800 veereeeeeeeereemeeens \ 30-35 19-23  Bal 150 1.0 7.5 .10 A 10.15-0.60.
Ti 0.6-1.2

85 ot 38-46 19.5-23.5 Bal 15 15 3.0 05 Mo 2.5-3.5,
Ti 0.6-1.2,

1 Al 0.2

(U Figures represent minimum values; alt other values in table are maximum except wherea range is given.

®PBalance (remainder %).
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Fig. 5 Schematic differentiation of anodic stress-corro-
sition cracking and cathodicaily sensitive hydro-
gen embrittlement. (R. W. Staehle.)
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Fig. 6 Automatically recorded elongation-time and
electrochemical solution potential-time curves
for notched low- carbon steel specimen expo-
sed in boiling NH;NO;
break in elongation curve indicates mechani-

solution. Sudden

cal fracture that exposed film-free and anodic
metal to corrodent (indicated by change in
potential). Fracture was prevented from going
to completion by energy required to form new
surfaces and plastically deform material at tip

of crack.
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