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ABSTRACT 
 
Some nuclear power plants operating in the United States store spent nuclear fuel on-site in dry cask 
storage systems. Most dry storage systems use canisters fabricated from austenitic stainless steel. 
This scoping study evaluated the stress corrosion cracking susceptibility of as-received, sensitized, and 
welded type 304 stainless steel exposed to ammonium nitrate, sulfate, and bisulfate salts representing 
the soluble chemical composition in non-coastal airborne particulates.  
 
Stress corrosion cracking tests were conducted at 45 °C-44% relative humidity (RH) and 35 °C-72% 
RH using type 304 stainless steel U-bend specimens coated with single salts and salt mixtures of 
ammonium sulfate, and ammonium nitrate with varying mole ratios representing the geographic, 
temporal, and diurnal variation of non-coastal salt composition.  Examination of specimens from surface 
and cross section after exposure for less than two months showed that: (i) stress corrosion cracking 
had not occurred on any specimens, (ii) general corrosion occurred on the as-received and sensitized 
specimens deposited with NH4HSO4, (iii) a few shallow pits were evident on specimens deposited with 
a (NH4)2SO4 and NH4NO3 mixture, and (iii) the welded specimens exposed to NH4HSO4 had extensive 
general corrosion and grain boundary attack.  
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INTRODUCTION 
 
Some nuclear power plants operating in the United States store spent nuclear fuel on-site in dry cask 
storage systems (DCSS).  Most DCSS use canisters fabricated from austenitic stainless steel, including 
UNS S30400 (304 stainless steel), UNS S30403 (304L stainless steel), or UNS S31603 (316L stainless 
steel).1,2 The canisters are placed either horizontally or vertically inside a metal or concrete overpack 
that provides radiation shielding. The DCSS overpacks are designed with air passages to allow passive 
air circulation, which means the canisters are exposed to ambient atmospheric conditions.  Because 
the canisters are heated from inside by the spent nuclear fuel, the relative humidity (RH) at the canister 
surface may be lower than that of the in-coming cooler air (at a given absolute humidity, the RH 
decreases with increasing temperature). Inspections of DCSS canister surfaces have shown evidence 
of intrusion of water and particulate matter through the overpack.   
 
In coastal environments, atmospheric particulate matter consists of sea salt which is composed of 
sodium chloride and other chloride-bearing salts. Studies indicate that deliquescence of these salts can 
form brines causing stress corrosion cracking (SCC) of austenitic stainless steels.3,4,5 However, there is 
limited information concerning the effects of other atmospheric particulates that could be byproducts of 
industrial, commercial, or agricultural activities.  Such particulates, by themselves or in combination with 
chloride-bearing salts, could lead to SCC of the dry storage canisters. The most abundant soluble 
inorganic components of particulate matter are sulfate (SO4

2−), nitrate (NO3
−), and ammonium (NH4

+) 
ions.6 Sulfate is formed by oxidation of the precursor gas sulfur dioxide (SO2), which is emitted by 
combustion sources (e.g., coal) that have sulfur, whereas nitrate is formed by oxidation of precursor 
nitrogen oxide (NOx) gases, which also are emitted mainly from combustion sources (e.g., automotive 
engines, fossil fuel power plants). Some of the produced sulfuric acid (H2SO4) and nitric acid (HNO3), 
react quickly with ammonia (NH3) to form ammonium sulfate [(NH4)2SO4] and ammonium nitrate 
(NH4NO3) salts, respectively, while some dissolved in rain water as acid rain. The precursor gas 
ammonia is emitted by several sources such as livestock and motor vehicles. If there is not enough 
ammonia available to fully neutralize H2SO4, then ammonium bisulfate (NH4HSO4) forms and the 
particles remain acidic. 
 
This work is a scoping study to evaluate the SCC susceptibility of type 304 stainless steel exposed to 
ammonium nitrate, sulfate, and bisulfate salts representing the soluble chemical composition of 
airborne particulates that could be present at locations where dry storage is proximate to industrial, 
commercial, or agricultural activities.  Tests were performed at conditions where the absolute humidity 
was less than 30 g/m3, which is the highest naturally occurring absolute humidity3,4, using type 304 
stainless steel U-bend specimens exposed to single salts and salt mixtures of ammonium sulfate and 
ammonium nitrate. The salt mixtures, with varying sulfate to nitrate mole ratios, were used to represent 
the geographic, temporal, and diurnal variation of airborne particulate compositions in the United 
States. For example, Park, et al.7 measured mean annual concentrations of ammonium sulfate and 
ammonium nitrate in surface air of 0.43 and 0.27 µg/m3 respectively, in the western United States and 
0.38 and 0.37 µg/m3, respectively, in the eastern United States. Hogrefe, et al.8 reported average mass 
concentrations of sulfate and nitrate in New York City particulate matter to be 3.9 and 0.8 µg/m3, 
respectively, in the summer and 3.6 and 2.3 µg/m3, respectively, in the winter. Ning, et al.9 reported 
average sulfate and nitrate concentrations in Los Angeles, California, particulate matter to be 0.47 and 
0.53 µg/m3, respectively, in the morning and 0.84 and 0.44 µg/m3, respectively, in the afternoon. Nitrate 
concentrations tend to be lower in the afternoon hours and during summer because ammonium nitrate 
is semi-volatile and tends to partition into the gas phase at warm temperatures.  
 
This scoping study focused on evaluating the chemistry effects on SCC susceptibility under limited 
environmental conditions and limited test duration. Other factors such as soluble salt concentration and 
insoluble components in atmospheric particulate matter were not evaluated because of the limitation of 
the scope of this work.  The tests were conducted in two phases (i) deliquescence and efflorescence at 



a broad range of RHs and (ii) SCC tests. The first phase identified the salts that absorb moisture or 
deliquesce at the proposed SCC test conditions: (i) 35 °C-72% RH, (ii) 45 °C-44% RH, and (iii) 60 °C-
22% RH where absolute humidities were near 30 g/m3. The results from first phase were subsequently 
used to refine the SCC test matrix.  The second phase determined the SCC susceptibility of type 304 
stainless steel.  As passivity is one factor affecting SCC susceptibility, electrochemical tests were also 
conducted to investigate the passivity of type 304 stainless steel in non-coastal salts, but the results will 
be reported elsewhere.  
 

EXPERIMENTAL PROCEDURE 
 
Deliquescence and Efflorescence Tests 
 
The deliquescence and efflorescence at 35, 45, and 60 °C of ammonium bisulfate, ammonium sulfate, 
and ammonium nitrate pure salts, and mixtures of ammonium sulfate and ammonium nitrate were 
measured using two methods. The first method, an electrical conductivity technique developed by 
Yang, et al.,10 used a conductivity cell consisting of two platinum electrodes, one at each end, and a 
piece of filter paper placed on an arched polytetrafluoroethylene (PTFE) support (Figure 1).  The 
saturated solution of salt or salt mixture of interest equilibrated at each temperature was dripped on the 
filter paper between the electrodes before each test. Then, the conductivity cell was placed in a 
temperature–relative humidity (RH)-controlled chamber to start the test. The RH in the chamber initially 
was set below the deliquescence relative humidity (DRH) of the salt or salt mixture. Subsequently, the 
RH was increased at 3 or 5% intervals and the cell impedance measured after at least 12 hours of 
equilibration time. The formation of an electrically conductive brine by deliquescence was indicated by a 
significant impedance decrease.  Thereafter, an efflorescence test was initiated by decreasing the RH 
in the chamber to as low as 10% at 3 or 5% intervals and measuring the impedance after at least 12 
hours of equilibration time. Efflorescence is indicated by a significant increase in the impedance.  
During each test, a blank cell without any salt present was included for comparison. 
 
In the second method, glass beakers containing the salt or salt mixture were placed simultaneously 
inside the same chamber as the conductivity cells. The wetness or presence of liquid water by visual 
observation in the beaker indicates the absorption of moisture or deliquescence by the salt.  
 

 
 

Figure 1:  Schematic of conductivity cell used in deliquescence measurements 



Stress Corrosion Cracking Tests 
 
 U-Bend Specimen Fabrication. 
 
SCC tests were conducted on as-received, sensitized, and welded 304 austenitic stainless steels. The 
sensitization was conducted in a furnace open to air at 650 °C for 2 hours. The chemical composition of 
the as-received and sensitized specimens with carbon content of 0.046 wt% is shown in Table 1 A 
limited number of welded U-bend specimens was leftover from a previous work.4 They were prepared 
from gas tungsten arc welding procedure using Type 308 stainless steel as filler metal.  The chemical 
compositions of the base metal and filler material are shown in Table 1. The base material used to 
make the welded specimen was from a different heat, so the composition was slightly different from the 
other type 304 stainless steel used to fabricate the as-received and sensitized specimens. All the type 
304 stainless steels were purchased in sheet form with a nominal thickness of 0.32 cm.  
 
The specimens to be bent were initially hydro-jet cut from the stock material. Figure 2 shows the 
specimen dimension. Through-thickness circular holes, 0.95 cm diameter centered at 1.3 cm from both 
specimen ends, were machined to accommodate an Alloy C-276 bolt and nut that were used to 
maintain specimen displacement. The bolt and nut were electrically isolated from the specimen by 
ceramic shoulder washers. The U-bend specimens, 13 cm long and 1.9 cm wide, were fabricated by 
bending the flat specimens 180° around a 1.3 cm diameter mandrill following the ASTM(1) G30 standard 
procedure.11 The U-bend specimens were kept in the mandrill under stress while the Alloy C-276 
stressing elements were tightened to maintain specimen displacement.  Each U-bend specimen was 
inspected under a 50× magnification after bending to ensure that no cracks or fissures were present 
before testing.  
 

Table 1 
Chemical Composition of Stainless Steels (wt%) 

Material C S Mn P Si Cr Mo Ni Cu N Fe 
Type 304  0.046 0.003 1.06 0.021 0.5 18.41 0.01 8.23 0.04 0.050 Bal 
Welded 
Type 
304 

Type 304 
base 

0.039 0.002 1.21 0.026 0.55 18.19 N/A 8.07 N/A 0.042 Bal 

308 filler 0.051 0.002 1.35 0.023 0.36 19.92 0.10 9.61 0.14 0.019 Bal 

 

 
Figure 2:  Schematics of the specimens before bending to form U-bends 

                                                           
(1) ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA, 19428-2959 USA   



 U-Bend Specimen Salt Deposition. 
 
This scoping study focusing on the chemistry effect aimed at depositing a uniform layer of salt covering 
the entire specimen surface. The salt concentration was not controlled and it could be much higher than 
the realistic salt concentration on the canister surface. Solutions of ammonium sulfate, ammonium 
bisulfate, and ammonium nitrate single salts and mixtures of ammonium sulfate and ammonium nitrate 
(sulfate/nitrate mole ratios of 0.5, 1.0 and 3.0) were prepared from reagent grade chemicals and 
deionized water. The concentrations and pH of the as-prepared salt solutions are listed in Table 2. Prior 
to depositing the salts on the U-bend specimens, the specimens were preheated to 90 °C in a 
laboratory oven for at least 15 minutes. The salts were deposited on the preheated specimens by 
applying 10 squirts of the solution from a spray bottle and allowing the solution to evaporate for 5 
minutes. The salt application was repeated eight to ten times. Figure 3 shows a specimen deposited 
with salts. The salt concentration deposited on the U-bend specimen was estimated ranging from 66 to 
223 g/m2 by weighing a flat specimen before and after salt was deposited assuming the salt was 
uniformly distributed on the surface.  
 

Table 2   
Concentration of (NH4)2SO4, NH4HSO4, and NH4NO3 in Solutions Used to Deposit Salts Onto 

U-Bend Specimens 

Salt Deposited on 
U-Bend Specimen 

(NH4)2SO4 
Concentration  

in Solution  
(mol/kg H2O) 

NH4NO3 
Concentration  

in Solution 
(mol/kg H2O) 

NH4HSO4 
Concentration 

in Solution 
(mol/kg H2O) 

Measured pH 
at room 

temperature  
 

 
(NH4)2SO4 4.0 — — 5.28 
NH4NO3 — 17 — 2.82 

NH4HSO4 — — 16 -0.79 
(NH4)2SO4 + NH4NO3 

(SO4
2-/NO3

- = 0.5) 
3.4 6.8 — 4.89 

(NH4)2SO4 + NH4NO3 
(SO4

2-/NO3
- = 1.0) 

4.0 4.0 — 5.00 

(NH4)2SO4 + NH4NO3 
(SO4

2-/NO3
- = 3.0) 

4.0 1.3 — 5.03 

 

 
Figure 3:  Example of U-bend specimen deposited with salts 

 
 
 SCC Tests. 
 
After salt deposition, the U-bend specimens were placed in a temperature–RH-controlled chamber to 
determine their SCC susceptibility at certain combinations of temperature and relative humidity. During 



test, specimens were observed visually through the window of the chamber for the occurrence of 
corrosion. The general practice for the tests is as following: 

 
(i) If corrosion that may appear visually in the form of general or localized corrosion has 

occurred, some specimens will be taken out from the chamber after at least one month 
exposure to examine under the microscope for stress corrosion cracking. If cracking has 
occurred, tests will be terminated and tests at other conditions will be started. If cracking 
has not been observed, remaining specimens may be left in the chamber for longer 
exposure or changed to different test conditions because of time constrain.   

(ii) If no corrosion has occurred by visual observation, some specimens will be taken out 
from the chamber after at least one month exposure to examine under the microscope to 
confirm. 

 
In this scoping study, SCC tests were only conducted at limited conditions and test plan was adjusted 
based on the test results.  
    
The U-bend specimens removed from the chamber were photographed and cleaned in an ultrasonic 
bath filled with distilled water, followed by cleaning with acetone. Afterwards, the specimens were 
inspected using an optical microscope with a magnification of 50×. If cracks were not found at that 
magnification, the specimens were examined further at 200x and 500× magnifications. Some 
specimens were cut and the cross section was examined for cracking. 
 
 

TEST RESULTS 
 
Deliquescence and Efflorescence Data 
 
 35 °C Data.  
 
The 35 °C deliquescence test was started from 30% RH and increased to 84% RH at 3% intervals. 
Subsequently, the efflorescence test was conducted by decreasing the chamber RH. The impedance 
measured using the conductivity cell is summarized in Figure 4 for single salts and salt mixtures in 
comparison with blank cell measurements. The deliquescence is indicated by significant impedance 
decrease and efflorescence is indicated by significant impedance increase.  The DRH and 
efflorescence relative humidity (ERH) are defined as the midpoint between the two plateaus where RHs 
are low and high. The details on the criteria to determine DRH and ERH using the conductivity cell were 
discussed in Yang, et al..10  
 
Figure 4 shows that NH4HSO4, NH4NO3, and (NH4)2SO4 deliquesced at approximately 42, 57, and 84% 
RH, respectively, and they effloresced at approximately 40, 44, and 66% RH, respectively. All three 
mixtures deliquesced at approximately 66% RH and effloresced at approximately 44% RH.  At relative 
humidities lower than their DRH, all the salts started to absorb moisture indicated by slight impedance 
decrease compared to the blank cell. Except for NH4HSO4, hysteresis occurred between the 
deliquescence and efflorescence curves for all the salts and salt mixtures. Observations were made on 
the beakers with NH4HSO4, NH4NO3, (NH4)2SO4 salts and mixtures of (NH4)2SO4 and NH4NO3. The 
DRH determined by the appearance of wetness or liquid is consistent with measurements using the 
conductivity cell.  
 
At the proposed SCC test condition of 72% RH at 35 °C indicated by the star symbol in Figure 4, 
(NH4)2SO4 remained dry as indicated by the high impedance in Figure 4(c). Therefore, (NH4)2SO4 salt 
was not included in the SCC test matrix.  
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Figure 4:  Impedance measured using conductivity cells at 35 °C for systems containing 
(a) NH4HSO4, (b) NH4NO3, (c) (NH4)2SO4, (d) Mix 1: (NH4)2SO4/NH4NO3 = 0.5, (e) Mix 2: 

(NH4)2SO4/NH4NO3 = 1.0, and (f) Mix 3: (NH4)2SO4/NH4NO3 = 3.0.  The red star indicates the 
proposed SCC test condition of 72% RH.  Also shown in the figures is the measured impedance 

for the blank filter paper with no salt present. 
 
 
 45 °C Data. 
 
For the 45 °C test, the RH was started from 10% and increased to 59% at 3% intervals to observe 
deliquescence, then subsequently decreased to 10% RH to observe efflorescence. Observations were 
made on beakers with NH4HSO4, NH4NO3, (NH4)2SO4 salts and mixtures of (NH4)2SO4 and NH4NO3. 
Figure 5 shows the impedance measured using the conductivity cells. (NH4)2SO4  remained dry 
indicated by the high impedance in Figure 5(c). The three mixtures absorbed moisture significantly 
indicated by the impedance drop. NH4HSO4 deliquesced at approximately 30% RH. NH4NO3 
deliquesced at approximately 50% RH. NH4NO3 effloresced at approximately 34% RH and NH4HSO4 



effloresced at approximately 19% RH. Similar to what was observed at 35 °C, the appearance of 
wetness or liquid in beakers is consistent with measurements using the conductivity cell. 
 
Figure 5 indicates that at the proposed SCC test conditions of 45 °C and 44% RH, NH4HSO4 has 
deliquesced, NH4NO3 and the three mixtures of NH4NO3 and (NH4)2SO4 have absorbed moisture 
indicated by slight impedance decrease, but there was no deliquescence or absorption of moisture by 
(NH4)2SO4. Thus, (NH4)2SO4 was not included in the SCC test matrix. Under the proposed temperature 
and RH condition for SCC tests, the salts deliquesced less than those at 35 °C and 72% RH, as 
indicated by the higher impedance.   
 

 
(a)  (b) 

 
(c) 

 
(d) 

 

 
(e) 

 
 (f) 

 
Figure 5:  Impedance measured using conductivity cells at 45 °C for systems containing 

(a) NH4HSO4, (b) NH4NO3, (c) (NH4)2SO4, (d) Mix 1: (NH4)2SO4/NH4NO3 = 0.5, (e) Mix 2: 
(NH4)2SO4/NH4NO3 = 1.0, and (f) Mix 3: (NH4)2SO4/NH4NO3 = 3.0. The red star indicates the 

proposed SCC test condition of 44% RH. 
 
 
 
 



 60 °C Data.  
 
For the 60 °C test, the RH was started from 10% and increased to 60% at 5% intervals to observe 
deliquescence. Subsequently, the RH was decreased back to 10% at 5% steps to observe 
efflorescence. Observations were made on beakers with NH4HSO4, NH4NO3, (NH4)2SO4 salts and 
mixtures of (NH4)2SO4 and NH4NO3. Figure 6 shows the impedance measured from the conductivity 
cells for the various salts. No deliquescence was observed for (NH4)2SO4 as shown in Figure 6(c). 
NH4HSO4 deliquesced at approximately 32% RH. NH4NO3 deliquesced at approximately 40% RH. All 
(NH4)2SO4 + NH4NO3 mixtures deliquesced at 45% RH. NH4NO3 and the three mixtures effloresced at 
30% RH. NH4HSO4 effloresced at 25% RH. Similar to what was observed at 35 and 45 °C, the 
appearance of wetness or liquid in the beakers is consistent with measurements using the conductivity 
cell.  
 
Figure 6 indicates that at the proposed SCC test conditions of 60 °C and 22% RH, only NH4HSO4 
showed absorption of moisture, but there is no clear deliquescence for any salt, so SCC tests were not 
conducted at this condition.  
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Figure 6:  Impedance measured using conductivity cells at 60 °C for systems containing 
(a) NH4HSO4, (b) NH4NO3, (c) (NH4)2SO4, (d) Mix 1: (NH4)2SO4/NH4NO3 = 0.5, (e) Mix 2: 

(NH4)2SO4/NH4NO3 = 1.0, and (f) Mix 3: (NH4)2SO4/NH4NO3 = 3.0. The red star indicates the 
proposed SCC test condition of 22% RH 

 
 
 



SCC Tests 
 
 Tests at 45 °C and 44% RH. 
 
Based on the deliquescence test results, pure (NH4)2SO4 was not included in the SCC test. The salts 
and specimens used for the SCC tests are shown in Table 3. The specimens included triplicate as-
received and sensitized specimens for each of the different salts and salt mixtures, and duplicate 
welded specimens for NH4HSO4 and NH4NO3. 
 
Even before the SCC test was started, it was observed that the U-bend specimens coated with 
NH4HSO4 salt had corroded because of the low pH of this solution (-0.79 shown in Table 2). The 
surfaces of those specimens were green in color because of the formation of ferrous sulfate.  
 

Table 3 
SCC Test Matrix at 45 °C and 44% RH 

Salts Specimens Test duration 
NH4HSO4 
NH4NO3 
(NH4)2SO4 + NH4NO3 (SO4

2-/NO3
- = 0.5, 1, and 3)* 

3 as-received 
3 sensitized 6 weeks 

NH4HSO4 
NH4NO3 

2 welded 

*Mix 1: (NH4)2SO4/NH4NO3 = 0.5; Mix 2: (NH4)2SO4/NH4NO3 = 1.0; Mix 3: (NH4)2SO4/NH4NO3 = 3.0 

 
Six weeks after initiation of the SCC tests, some specimens deposited with different salts were pulled 
randomly from the controlled temperature–RH chamber. Figure 7 shows photos of some specimens 
before the test and after 6-week exposure. Compared to specimens before the test in Figure 7(a), no 
visible change was observed from specimens after test shown in Figure 7(b). Severe general corrosion 
was observed on the specimens deposited with NH4HSO4 as shown in one photo in Figure 7(c). A few 
pits were evident on the sensitized specimen deposited with a (NH4)2SO4 + NH4NO3 mixture (SO4

2-

/NO3
- = 0.5) as shown in one photo in Figure 7(c), however, the pits were very shallow. Examination 

under microscope shows no cracking on any specimen surface.  
 
SCC Tests at 35 °C and 72 % RH.  
 
Because there was no cracking observed from specimens exposed at 45 °C–44% RH for 6 weeks, the 
remaining specimens were used for another originally planned SCC test at 35 °C–72% RH. 
Comparison of Figure 4 to Figure 5 indicated that the salts and salt mixtures deliquesced more to liquid 
at 35 °C–72% RH indicated by the lower impedance than that at 45 °C–44% RH. As such, the 
specimens were transferred to bins filled with salts to prevent the deliquescent solution from draining 
away from the U-bend specimens. The specimens were suspended in the bin with the apex facing 
down. The test was terminated after one month. Figure 8 shows the photos of the post-test specimens 
after cleaning with deionized water and dried with acetone. Except for extensive general corrosion 
observed on specimens exposed to the low pH NH4HSO4 solution, other specimens remained pristine.  
 
The specimens corroded by NH4HSO4 were examined under microscope. There was no cracking 
observed from the surface.  One of each type of specimen exposed to NH4HSO4 salt was cross 
sectioned and examined under a microscope. No cracking was observed for the as-received and 
sensitized specimens. The general corrosion appeared to be non-uniform, as shown in Figure 9(a) and 
9(b). The welded region located at the apex of the welded U-bend showed extensive non-uniform 
general corrosion and grain boundary attack as shown in Figure 9(c). But the grain boundary attack did 
not extend more than a few grains and there is no attack at the base metal as shown in Figure 9(d). As 



longer term testing was not conducted in this scoping study, it is uncertain if the grain boundary attack 
would result in cracks over longer time. 
 

 
(a) Before test 

 
(b) After 6 weeks 

 
(c) Pulled and cleaned specimens (second one from the left was deposited with NH4HSO4 salt) 

Figure 7. Photos of specimens deposited with salts at  
45 °C–44% RH (a) before test, (b) after test for 6 weeks, and (c) cleaned specimens 
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Figure 8:  Photos of post-test specimens exposed at 45 °C, 44% RH for six weeks, then at 35 °C, 

72% RH for one month 
 

 
(a) As-received specimen  

(b) Sensitized specimen 

 
(c) Welded region of the welded specimen 

 
(d) Base metal of the welded specimen 

 
Figure 9:  Cross section of as-received, sensitized, and welded specimens exposed to NH4HSO4 
at 45 °C, 44% RH for six weeks, then at 35 °C, 72% RH for one month. The dark part of the figure 

is the specimen mount and the light part is the test specimen matrix. 
 
 
 



SUMMARY 
 

This scoping study evaluated the SCC susceptibility of as-received, sensitized, and welded type 304 
stainless steel U-bends exposed to ammonium nitrate, sulfate, and bisulfate salts, and salt mixtures of 
ammonium nitrate and sulfate.  These salts and salt mixtures were selected to be representative of the 
soluble chemical composition of airborne particulates at locations where dry storage of spent nuclear 
fuel may be located near industrial, commercial, or agricultural activities.   
 
The tests were conducted in two phases (i) deliquescence measurements at 35, 45, and 60 °C over a 
wide range of RHs and (ii) initial SCC tests at 45 °C and 44% RH for six weeks and further SCC tests 
with the same specimens at 35 °C and 72% for 1 month to determine the SCC susceptibility of type 304 
stainless steel.  
 
The posttest observation from surface and cross section of U-bend specimens after initial exposure at 
45 °C and 44% RH for six weeks was similar to that after further exposure at 35 °C and 72% RH for 1 
month. General corrosion occurred on the as-received and sensitized specimens deposited with 
NH4HSO4 because of the low pH of -0.79.  For the welded specimens exposed to NH4HSO4, in addition 
to general corrosion, grain boundary attack was also observed.  A few shallow pits were evident on 
specimens deposited with a (NH4)2SO4 and NH4NO3 mixture (SO4

2-/NO3
- = 0.5). Other specimens 

exposed to NH4NO3 and (NH4)2SO4 + NH4NO3 mixtures (SO4
2-/NO3

- = 1.0 and 3.0) remained pristine.  
Stress corrosion cracking was not observed on any specimens. 
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