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The influence of strain rate (from 4X1073 /sec to 6X1078 /sec) and metallurgical factors
on the stress corrosion cracking susceptibilities of AISI304 stainless steel in boiling MgCl,
solution was investigated using slow strain rate tensile testing technique. TGSCC was
predominant when the specimens were tested at low strain rate, high temperature and
sensitized condition, while IGSCC was predominant at high strain rate, low temperature
and solution annealed condition. The number of propagating cracks at the surface of
specimen were increased with the increase of strain rate, resulting the increase of fracture
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strain with the increase of tensile testing strain rate.

—_

daolgol ¥
(304 SS)& Y U3FA(TGSCOIE A% oslm o 3P el elaho] SCCr} elofxbehis o] &3
&% Polythionic acid@#o]  A(HE® "o ¢3te] sh3is} elojbeps
4 oA HICSCOE AE oleq) v}h e 4 Az S wek@ast sleh CLBriants
gel FHAL oA 4 HAAEE Sl P dohas) Adtel &
2 4vhA oA ol sk 304SSE

g gHdoln ofuldh: & W BEY A e e 2l A @

ul gt e 3045S5& 4

Feial AAoleh v g

Ao aFela

B
o
ox
o
£

ol ul 3} 5 304SS-&

sdoll 4 Cratf ol "

LS (anodic  dissolution)$] o]

= % Qozlgs
3 ke Al
grdol 4] 304 2w Qe A% 28y 304SS9] chlioride

V4 Fs)e Cratig % g} aojytrh gl W.A.Baselack’x
$ogol 4
r += polythionic acid & wWald ol v whza

<

A7

cracking-2

2z
28 T

Ae wzd el welAw oA

ol slaked o)A 3k 5ol

2el= ol

A% s 3te] 3}

MgCl:

304SSE A4l HEF(SSRTYE & 734
8l Al (1GSCCY&

s 4 7)ot W S x b el e 3] W2 A (TGSCC)
el Ak (IGSCCY i Slaglvhas AR sbabsteleh



#E vlav4 g FEee)x
304 xeljglal Azte) o)A % oy 29

SgaFol4
34 sh3el Be AT 07

T. Nakayama 9} M.Takano"¥& 5 4£3A4
AEdellA & F3gHo ALY w HIP {7
Held e—vlzdlalo]le g we) Aot g £344
A gu|A oz AglBlg o R3] g wio
T %5 &8 st SCCrI Udojytel. MgCl,
NaCl%-¢ #7 o4+ e—martensite= FAE Qo
v SCCx of =8 #(slip—dissolution repassiva-
tion)oll 2] 3led Aala}gdch

ol 43 o] stz st el Fo] A3
A% R, WYL E5o) o3 Bis‘z}fs}_v_i 2
g Qe A7)+ 9) 28B4 o]EL AYs}r] Ao &
"é‘ﬁéﬂoﬂ wheb st Felsh ojgA Ws '6]-—;_—7]—

2 ¥elHoz sodeiopy Hest gloh wfebd B
*évnoﬂxﬁf 304SSE g4 o}H ), odulglAe] e
Aol wel FYRA PFEAdH g P g A
4 cIBAUY(SSRT) wyes aldtn FAlo] &
A& 304889 SHR4) AYE 883t

;&

o rlo

2.4 ey
2-1 AlMAZ
24 A&3 34 AnQlal A AR Ao Y
A stggre g2-13 Lo gl
TET ARAZ el S dH Y oy ;}
€A QARAYE = AHgem, 2
22 73l S—308-16N £ RE %%245}04
U AgE JRAdE e A4S

Table 2—1 Chemical Composition of Material

B
wt. %

Material C S Mn P § Ni Cr Fe

304 Stainless Steel Bar| 0.08 041 168 003 0019 835 184 Bal.

304 Stainless Steel Plate) 007 041 1.13 002 0006 830 184 Bal.

5308 16X Welding Rod 0.06 (.26 165 (02 0008 1600 202 Bal
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Fig. 2—1 Schematic diagram of slow straom rate
stress cprrosion testing system.

1. Condenser 2. Load Cell 3. Thermocouple 4. Thermometer
5. Corrosion Cell 6. Heating Tape 7. Specimen 8. Cross
Head 9. Stopper 10. Temperature Cort 11. Load Cell
Amplitier 12, Recorder 13, Gear changer 14, Speed cont
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Fig. 3—1 Stress-strain curves of solution heat

treated and sensitized 304 stainless steel at strain
rate 4.0X10 ° in air
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Fig. 3—2 Stress-strain curves of solution heat
treated 304 stainless steel in MgCl, at 160°C, with
various strain rate.
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Fig. 3—3 Scanning electron micrographs showing the SCC fracture surfaces of solution heat treated
304 stainless steel in MgCl; solution at 160°C under various strain rate.
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Fig. 3—4 Scanning electron micrographs showing the SCC fracture surfaces of solution heat treated
304 stainless steel in MgCl; solution at 140°C under various strain rate.
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Fig. 3—5 Stress-strain curves of sensitized 304
stainless steel in MgCl; at 160°C, with various
strain rate
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Fig. 3—6 Scanning electron micrographs showing the SCC fracture surfaces of sensitized 304

stainless steel in MgCl, solution at 160 C under various strain rate.
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Fig. 3—9 Scanning electron micrographs showing the SCC fracture surfaces of welded 304 stainless

steel plate in MgCl. solution at 160 C under various strain rate.
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Fig. 3—10 Stress—strain curves versus strain
rate of slow strain rate stress corrosion test of
base metal in MgCl; at 160°C
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Fig. 3—11 Scanning electron micrographs showing the SCC fracture surfaces of as received 304
stainless steel plate in MgCl, solution at 160°C under various strain rate.
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Fig. 3—12 Effect of strain rate on SCC of heat
treated 304 stainless steel in MgCl, solution at
160°C
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Table. 3—1 Fracture mode of 304 Stainless steel in boiling MgCl. solution

Material Conditin Temp(‘C) Strain Rate (Strain/sec)
4,0x10-8 1.5x10% 3.0x1077
Solutioin Treated 304 140 IGSCC IGSCC IGSCC
Stainless Steel Bar 160 1GSCC Mixed Mixed
Sensitized 304 140 Mixed Mixed TGSCC
Stainless Steel Bar 160 TGSCC TGSCC TGSCC
As Received 304 160 1GSCC Mixed TGSCC
Stainless Steel Plate
Welded 304 Stainless 160 IGSCC Mixed TGSCC
Steel Plate

*TGSCC(Transgranular Stress Corrosion Cracking) *IGSCC(Intergranular Stress Corrosion Cracking)

Table. 3—2 ftei®iZEOfA THEE 304 AHQIHA
o SHEA meiio| Hel
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