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Stainless steel



pominngl] g ol s 15 Sls Koo bl cul s 95 5 (F9,05 £55 ol 4 oYU cawlus I StAINlESS 5Y43
&l oyi> (5053 gaz slaasly S0 5l wils 13 sl oyh> (50,05 sla el (2yme 50 Ll GlasldT 5 IS5 e
Oges o, ojle yo a3 Gl o o] mE A lg e

Fsloyiz (59,95 5l 6 xS ol sle b,

bme 4 az g b olge o SBF

oo 5 gl lale s

Gl cbslim

Sl oyhr (50,55 4 5 pglie slasld] jl eslik

S 29 sl ool

s S o9 S ) (s Sskn

Jlos saljs p olshs 283 ps3l 5 cmbio slo iy

ol 4ilo o (59,95

5o Ll anle oo ) o ails 093 b asline (6,L3, b als 1o 0 SeSy (59,95 il (S99 SV ST o
LoslT v 5 (e SIS (o0 4285 |y Guuad grdge Dlax oole S M o il (s 530 (0l Llyd Sy
OByl >0 aS (S0, 5l g5 ol aelxl g0 (Sl plg> j0 s 4 aF e o Zews (I 093 S LSS

2z S rdse ol b o doje 5 s allBL j5a sy 355 (oo ol 5 i S o (50,95
o ol Lo &l (o 550 4 p5lind b pgwimasl] jo o1 5 (Sl jpolia o Jlio olyie 4 sy (oo 55t sl pnie
@ a8 Sl o ytege 5l (SO Lol st gl ails o (F0,93 (o me 4o LT 5l ikt glgil 0gd oo (S0,95 sl g
Js Koo s 4 il @ustenitic stainless steel 5 . vgi (o ool LLs | e (o835 10 pg,S Hlak
ool als o sl s 50 3blis 5 5V gy s, 1y ¥ S b I35 55 ln s 5y 50 (smdge Sdla
Olie 9 Sammge 93,5 (o0 Wais 2Bl 5 g Sanl (S 45 093 51 g g bajye o LalBL ) L Wl
codye> e o2l g (05 (whes gl 4 Cenl s (ol ails (599>

Preferential corrosion along
grain houndaries

Intergranular Corrosion
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Anode (Most Active)

Cathode (I.east Active)
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Magnesium
Zinc
Aluminum (25)
Cadmium
Aluminum (175T)
Steel or Iron

Cast Iron

Lead - Tin solder
Lead

Nickel

Brass

Copper

Bronze

Stainless Steel (204)
IMonel Metal
Stainless Steel (316)
Silver

Graphite

Gold
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Large Cathode

Small Anode

High Corrosion Rate
al Anade is likely

Large Anode

Small Cathode

Small Cathode has
relatively little Influence
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Initial stages

Flange gasket region
suffering corrosion
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Identify main constituents with e S e e Atmospheric
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o Industrial
l o Marine
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Identify temperature. » Inhibitors i

o Resistivity

hunudity, pressure, and pH
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Identify the degree
of aeration

v

Identify the velocity and/or
agitation properties
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Identify the applied

stresses

Unelorm Intergranular Galvanic

Surface cracks Irigrmal voids
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CHEMICALS FOR RUSTING

Air & No No Air &
Water Water Air Salt .
Water Rusting
: requires
OXYGEN
and
WATER
Rusting is
speeded
up by
3\ < SALT

boiled salt
water solution
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(Hr)| Compared with the stainless steel #304,
o5 the #444 steel has a much higher
resistance o corrogion: the fracture time,

that occurs due to repelilive loads ol

20 | water being poured into or discharged
from the tank, is much longer

15 than with 304 steel,
10
5
1
D |
444 304
ACorrosion status of welded type Comparison of stress corrosion
stainless steel water tanks (304) (based on POSCO dala)
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Measuring item Measuring value Marks
Specific resistance (value at >70£)Q-cm 10
the dwpth of burial of pipe 70071,000 8

measured using soil bar 1,00071,200 >
soil measured using soil 1,20071,500 2
box) 1,500~2,000 1

>2,000 0

pH 0~2 3




2~4 5
4~6.5 0
6.5~7.5 0
7.5~8.5 0
8.5 3
100mv 0

. 50~400 3.5
Pedox potential 0~50 4
0 5
Poor drainage and constantly wet. 2
Mpisture content Drainage quite good and wet in general. 1
Good drainage and generally dry. 0

Detected 3.5
Suifide Trace 2
None 0
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Table 1. Stress corrosion cracking (SCC) resistant alloys for marine applications.

Alloys Nominal composition (%) Properties

IS-777 Fe-20Cr-25Ni-5Mo-3Cu Pitting resistant
Alloy 600, Alloy 800 Ni-15Cr-8Fe, Fe-21Cr-32Ni Good CI~ SCC resistance
Alloy B Ni-28Mo-5Fe High resistance to SCC
E-Brite alloys Fe-26Cr-1MoFe-29Cr-4Mo (2Ni) Good C1~ SCC resistance
Alloy 18-8-2(281) Fe-18Cr-8Ni-2Mo (2S1) Good CI~ SCC resistance

B Caglin 8l 101 550 s ,u&;‘yﬁﬁ,@&u&Tﬁ,w”uuoTﬁS(DSS)w,;&g,\.’:ﬁ;
Cans w OLESCC s 53 1, (sl abimS

O5 o5 lp . 258 oo oolimal b WIS alas 4l 53 355 oo o 113 28 AT s Jaes ol 3 &S w531 gls Loses ;5 DSS
235 o132 S AT 40T 03y (Somn 5 Asl (o F50SCC Ll 53 Sunslin Sl 31 55 ubolinn (8T 3,118y s 485 S IVl
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(Fontana&Greene1984) (515 eSS Cwlas SCC
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Table 2. Duplex stainless steels for marine applications.

Duplex/super-duplex SS Nominal composition

SAF 2205 Fe-22Cr,6Ni,3Mo, 0-15N,0-03C
SAF2304 Fe-23Cr-4Ni-0-1N-0-03C
3RE60 Fe—-18Cr-5Ni-2-7TMo-0-03C

Alloy 329 Fe-25Cr-5Ni-1-5Mo
Ferralium Fe-25Cr—6Ni-3Mo-2-5Cu—0-17N-0-06C

Super-duplex Zeron 100 (~ S32760) Fe-25Cr-7Ni-3-5Mo—0-8W-0-75Cu—0-25N-0-03C

u\;‘au\.&%gﬂmw}:@‘éuéJbé‘jsk‘asz J}bJ.}QY).}X‘}M"QY))&Jwéunggﬂmd_’:‘uﬁ‘jb
(Neilsen 1964;Shimodaira et al 1977).
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Figure 1. Presence of ferrite (which is the dark phase) and variation in ferrite content in the weld
metal of a typical austenitic stainless steel with different Cr-contents, resulting in ferrite vol.% 6 (a),
and 16 (b) (nearly continuous ferrite network).
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1-The Fatigue Module of ANSYS Mechanical

2- Assessment of Existing Steel Structures:Recommendations for Estimation ofRemaining

Fatigue Life

3- Mechanisms of fatigue crack growth — a critical digest of theoretical developments
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5-Fatigue design according to EN-1993-1-9

6-Fatigue testing and analysis, theory and practice-Elsevier 2005

7- Design Against Fatigue Failure

8-Fatigue Design and reliability- Elsevier

9-Fatigue life analysis of welded structures 2006

Fracture mechanics and fatigue in steel structures

Fatigue is one of failure mode that will be happened when dynamic force induce to the
structures and value, direction of force vector will be changed during the time.

Section fracture will be occurred before yield stress or ultimate strength. Fracture will be
formed after a lot of long oscillations in force cycles so it will be takes some time for section
failure because of brittle fracture by fatigue phenomenon. There is no sign of large
deformations through section and fracture has sign of crack growth



