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1. Introduction 

Six groups of different types of metal coupons were received for examination. The groups 

consist of 12 coupons each with approximate dimensions of 99mm /50mm / 2mm. According to 

the customer, six samples from each group underwent "Corrizon Base" treatment. In every 

group, six coupons were treated with "Corrizon Base" and six remained untreated.  We were 

requested to evaluate the effect of the "Corizzon Base" treatment on the corrosion resistance of 

the steel samples by performing salt spray test (SST) follows by weight loss test. The weight loss 

should be measured after 500, 1000, 1500, 2000, 2500, 3000, 4000, 5000 and 10,000 hours of 

SST. The mass loss test shall be performed for two coupons of each group (one treated with 

"Corrizon Base" and the second without treatment) for each time period of SST.   The details of 

the coupons as received from the customers are listed in Table No. 1 and Table No. 2.  

Table 1 –Designation of Coupons for Mass Loss Test 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Group  Material 
Thickness 

(mm) 

Sample 

Designation 
Coating 

I Steel St 37 
2 

101 - 109 No coating 

201 – 209  
"Corrizon Base" 

treatment on 2 sides 

II Steel St 37- painted 
2 301 – 309  

"Corrizon Base" 

treatment on 2 sides  

401 – 409  No treatment 

III Steel St 37 galvanized  
2 

501 – 509 No coating 

601 – 609 
"Corrizon Base" 

treatment on 2 sides  

IV 
 Stainless Steel SS304, 

annealed   

2 
701 – 709  No coating 

801 – 809  
"Corrizon Base" 

treatment on 2 sides  

V Aluminum Al5083 
2 

901 – 909  No coating  

1001 – 1009  
"Corrizon Base" 

treatment on 2 sides 

VI Aluminum Al6061-T6 2 

1101 – 1109  No coating 

1201 – 1209  
"Corrizon Base" 

treatment on 2 sides  
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Table 2–Designation of coupons for testing after 10 000 hr. of SST   

 

Group  
Sample 

Designation 

Thickness 

(mm) 
Coating Remarks 

I 

114 2 No treatment 
 st 37 

Steel coupons   218 2 
"Corrizon Base" 

treatment on 2 sides 

II 318 2 
Corrizon Base 

treatment on 2 sides  

st 37 painted 

Steel  

 coupons  

III 

714 2 No treatment Stainless Steel 

SS304 annealed 

coupons  818 2 
Corrizon Base 

treatment on 2 sides 

IV 

914 2 No treatment 
Al 5083  

coupons  1019 2 
Corrizon Base 

treatment on 2 sides 

V 

1114 2 No treatment 
Al 6061 T6 

coupons  1232 2 
Corrizon Base 

treatment on 2 sides 

Table 3–Designation of coupons for tensile testing after 10 000 hr. of SST   

 

Group  
Sample 

Designation 

Thickness 

(mm) 
Coating Remarks 

I 

118 2 No treatment 
 st 37 

Steel coupons   241 2 
"Corrizon Base" 

treatment on 2 sides 

III 

718 2 No treatment Stainless Steel 

SS304 annealed 

coupons  841 2 
Corrizon Base 

treatment on 2 sides 

IV 

918 2 No treatment 

Al 5083  

coupons  
1028 2 

Corrizon Base 

treatment on 2 sides 

1241 2 
Corrizon Base 

treatment on 2 sides 
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2. Test Results 

2.1 Salt Spray Test 

We performed a salt spray test in accordance with ASTM B 117-19, at 35±2ºC and pH levels of 

6.5÷7.2, for 10 000 hours. Afterwards, mass loss of the metal coupons of each six groups was 

measured.  Signs of corrosion were observed on the surface of all samples.      

2.2 Mass Loss of Steel, Stainless Steel and Aluminum Coupons  

   The mass loss test was performed according to ASTM G1-03(2017) standard. 

  After the completion of the SST, the coupons were washed with tap water and loose corrosion 

products were mechanically removed. Afterwards, the coupons were immersed in a chemical 

cleaning solution to dissolve the corrosion products. The chemical solutions are detailed in Table 2.     

Table 3 – Composition of chemical cleaning solutions 

Solution 

No. 

Coupon type Composition  

1 
- Steel St37 

- Galvanized St 37 
HCl ~1.18 g/cm3, Sb2O3 20g/L, room temp. 

2 - Aluminum 5083 

- Aluminum 6061 
Nitric acid, ~1.42g/cm3, room temp.     

3 - Stainless steel SS304 Nitric acid ~1.42g/L 100ml/1000L distilled water, 60ºC  

4 - Painted St37 coupons  Paint remover follows with solution No. 1, room temp. 

 

 

Afterwards, the coupons were immersed, dried and weighed for 4 time, until the mass loss was 

0.05gr or less. Figures No. 1-7 present the coupons after the mass loss test. Carbon steel and 

galvanized coupons "CB" remain flat with dull gray appearance, similar to the appearance of the 

reference coupons "Ref". Coupons " Untreated " exhibits rough surface with concaves and pits due to 

corrosive attack (general corrosion).    Table No. 3 summarizes the results of the mass loss test.  
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Table 4 -Results of the mass loss test 

Coupon Treatment  
Initial 

mass (gr)  

Mass after 

10000hr SST 

(gr) 

Final mass  

(after removal 

of corrosion 

products) 

Mass 

loss (gr)  

Mass 

loss (%) 

Effective mass loss* 

, approximate 

(%) 

109 
No 

treatment 

76.34 107.15  19.33 57.01 74.68 73.99 

209 
"Corrizzon 

Base" 

76.29 92.13 46.22 30.07 39.42 26.89 

Ref 
No 

treatment 

75.72 -  75.20 0.52 0.69 - 

309 
"Corrizzon 

Base" 

77.39  84.36 67.70 9.69 12.52 11.83 

409 
No 

treatment 

77.82 87.80  56.74 21.08 27.09 26.40 

Ref 
No 

treatment 

75.72 -  75.20 0.52 0.69 - 

509 
No 

treatment 

76.94  92.18 21.67 55.27 71.84 70.73 

609 
Corrizzon 

Base"" 

77.03 89.11  42.28  34.75 45.11 40.39 

Ref 
No 

treatment 

75.84 -  75.00  0.84 1.11  

709 
No 

treatment " 

78.22 77.26 76.06 3.69 4.72 4.52 

809 
Corrizzon 

Base" 

78.10 74.66 74.53 2.04 2.61 1.41 

Ref 
No 

treatment 

72.12 -  71.98 0.14 0.19  

909 
" No 

treatment 

25.88 25.97  25.57 0.31 1.20 1.12 

1009 
Corrizzon 

Base" 

25.87 25.98 25.85  0.02 0.08 0.00 

Ref 
No 

treatment 

25.87 -  25.85 0.02 0.08  

1109 No treatmen 26.35 26.40 25.75  0.6 2.28 1.31 

1209 
"Corrizzon 

Base" t 

26.32 26.82 26.31 0.01 0.04 -0.93 

Ref 
No 

treatment 

26.93 -  26.67 0.26 0.97  

* The effective mass loss was calculated with the following assumption:  

a) The mass loss due to the chemical dissolution method is about original loss rate factor   

**Mass after 10000hr SST (gr) after removal of painted coating for Coupon No. 309 – 81.22 gr., Coupon 

No. 409 – 83.92 gr. 
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2.3 Microhardness Tests 

The microhardness measurements were carried out using the Vickers method with 500g load on 

the polished longitudinal metallographic specimen in accordance with ASTM E 384 – 17. The 

results are presented in Table No. 4. 

Table 5. Results of the microhardness tests. 

Coupon 

No. 
Base metal 

Hardness 

HV0.5  

Individual 

measurements  
Average 

114 St 37 134,133,137 135 

218 St 37 +CB 140,148,132 140 

318 St37 + paint 132,138,130 133 

714 SS304 212,214,213 213 

818 SS304 201,230,240 224 

914 Al5083 110,109,111 110 

1019 Al5083 110,109,112 109 

1114 Al6061 77,78,79 78 

1232 Al6061 113,116,111 113 

 

2.4  Optical Microscopy Examination of Metallographic Section   

Metallographic transverse sections were performed through "CB" treated coupons after 10000 hr. 

of SST, in accordance with ASTM E 3-2017 standard. Table 4 exhibits the findings of the 

metallographic examination.  

Table 6 – Findings of optical microscopy examination  

Coupon No. Base metal  Findings  Figure No.  

114 St37  Reduction of thickness to 1.05mm from 2mm 7A 

218 St37+CB Penetration of corrosion to depth of ~300µm 7B 

318 St37, galvanized No corrosion on the surface, layer with thickness of 14µm 7C 

714 SS304  Flat surface, no penetration of corrosion 7D 

818 SS304 +CB Flat surface, no penetration of corrosion 7E 

914 Al5083 Corrosive attack to depth of 140 µm 7F 

1019 Al5083 +CB Corrosive attack to depth of 320 µm 7G 

1114 Al6061-T6  Corrosive attack, pitting to depth of  ~87 µm  7H 

1232 Al6061-T6 +CB No corrosive attack , a pit to depth o ~9 µm 7I 
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2.5 Tensile Test 

The tensile test was performed on rectangular sample, 12.5 mm width (L0= 50.0 mm), in accordance with ASTM 

E8-21 standard after 10000 hours SST. The results are present in Table 6. 

Table 7  

 Coupon No. 

Ultimate Tensile 

Strength 

[MPa] 

0.2% Yield 

Strength 

[MPa] 

Elongation, 

[%] 

Results 

 

114 296 224 
6 

218 393 312 
13 

718 680 316 
60 

841 655 301 
61 

918 297 150 
23 

1028 295 268 
12 

1241 281 143 
22 

Room temperature:  25±5C   Humidity: 40±20% 

    

 

2.6 SEM + EDS Analysis  

 Scanning electrons microscopy (SEM) fitted with energy dispersive spectroscopy (EDS) for 

elemental microanalysis was used to determine elemental chemical composition of the coatings 

in metallographic sections. It should be emphasize7d that the EDS analysis is a semi – 

quantitative technique and can be used for evaluation only.  

SEM images and EDS analysis are presented in Figure 8. The results are detailed in Table No. 7. 
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Table 8 – Results of SEM + EDS analysis 

Coupon 

No. 

Base metal Figure 

No. 

Findings 

218 St 37 + CB 8A Second layer -  spectrum 1- 2 – high amount of iron (Fe) and oxygen (O), typical to iron 

oxides and silicon (Si) and aluminum (Al) and chlorine (Cl) . 

First layer - spectrum 3 -high amount of carbon (C) and oxygen (O).  

318 St 37 – Galvanized 8B 
- Spectrums 4-6  - high amount of iron (Fe) and oxygen (O). Also silicon (Si), calcium( 

Ca), chlorine (Cl), sodium (Na) and barium (Ba).  

818 SS304+CB 8C 
- Layer over the urface - spectrum 9-11 – high amount of aluminum (Al),silicon (Si), 

barium (Ba) and oxygen (O) – typical to oxides- layer of deposit on the surface of the 

base metal. .    

1019 Al5083+CB 8D 
Layer on the surface - spectrum 18– aluminum (Al) and oxygen (O) – typical to 

aluminum oxide , penetrated into the base metal.  

  

1218 Al6061 – T6   + CB 8F 
Aluminum (Al) and oxygen (O) on the surface  (aluminum oxide) – thin layer on the 

surface of the base metal.  

 

3 Conclusions 

3.1   Protective oxide layer was observed on the surface of the "Corrizon Base" treated on 

the surface of the both coated sides after 10000 hours of salt spray test. No corrosion 

products were observed on the surface of both sides of the stainless steel and 

aluminum coupons.   

3.2. "Corrizon Base" treated coupon exhibits flat surface with dull gray appearance after 

10000 hours of salt spray test and a chemical cleaning, similar to the appearance of 

the reference coupon. 

3.3 Untreated coupon exhibits rough surface with concaves and pits after 10000 hours of salt 

spray test and a chemical cleaning due to corrosive attack (general corrosion).  

3. 4 Effective mass loss for Group I of about ~23.74% was measured on the "Corrizon 

Base" treated coupon, compared to ~52.44% for the untreated coupon after 10000 

hours of salt spray test.   

3.5   Effective mass loss for Group II of about ~13.95% was measured on the "Corrizon 

Base" treated coupon, compared to ~14.54% for the untreated coupon after 10000 

hours of salt spray test.   
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3.6   Effective mass loss for Group III of about ~12.03% was measured on the "Corrizon 

Base" treated coupon, compared to 22.65% for the untreated coupon after 10000 

hours of salt spray test.   

3.7   Effective mass loss for Group IV of about ~0.001% was measured on the "Corrizon 

Base" treated coupon, compared to ~0.08% for the untreated coupon after 10000 

hours of salt spray test.   

3.8 Effective mass loss for Group V of about ~0.01% was measured on the "Corrizon 

Base" treated coupon, compared to ~0.97% for the untreated coupon after 10000 

hours of salt spray test.   

3.9   Effective mass loss for Group VI of about ~0.23% was measured on the "Corrizon 

Base" treated coupon, compared to ~2.09% for the untreated coupon after 10000 

hours of salt spray test.   

3.11 Hardness test results are presented in Table 5. 

3.12 The findings of metallographic examination are presented in Table 6.  

3.13 The results of the tensile test results are detailed in Table 7. 

3.14 The findings of SEM+EDS examination are presented in Table 8.  
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  CB 

Ref 

U 
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Figure 2 
Group I – coupons after 10000 hours of SST and mass loss test  

(CB)"Corrizon Base" treated  
(U) Untreatment 

(Ref) Not treated - reference 
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Figure 3 
Group II – coupons after 10000 hours of SST and mass loss test  

(CB)"Corrizon Base" treated  
(U) Untreatment 

(Ref) Not treated - reference 

CB 

Ref 

U 
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Figure 4 
Group IV – coupons after 10000 hours of SST and mass loss test  

(CB)"Corrizon Base" treated  
(U) Untreatment 

(Ref) Not treated - reference 

Figure 5 
Group V – coupons after 10000 hours of SST and mass loss test  

(CB)"Corrizon Base" treated  
(U) Untreatment 

(Ref) Not treated - reference 

Ref 

CB 

U 
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CB 

Figure 4 
Group III – coupons after 10000 hours of SST and mass loss test  

(CB)"Corrizon Base" treated  
(U) Untreatment 

(Ref) Not treated - reference 
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Figure 6 
Group VI – coupons after 10000 hours of SST and mass loss test  

(CB)"Corrizon Base" treated  
(U) Untreatment 

(Ref) Not treated - reference 
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Figure 7.Optical microscope images of metallographic section of the coupons after 10000 hr. in SST 

(A( Coupon 114 (St37, not treated) 

       (B) Coupon 218 (St37 +CB) 

       (C) Coupon 318 ( St37, galvanized) 

 

 

 

 

C 

A 

B 

http://www.ikalabs.co.il/
mailto:ikal@netvision.net.ilweb


IKA LABORATORIES (2006) Ltd. 

P.O.B. 2107, Tirat Carmel 3912002 
Hayozma 3 St, Carmelim Building, Tirat Carmel 3903203 

Tel: 04-8211631, FAX: 04-8211637 
Web Site: www.ikalabs.co.il      Email: info@ikalabs.co.il 

  

Report: GreenICPS -22-1340-Preliminary Salt Spray and Weight Loss Tests Work No.22-1241 Page: 17 of: 20 

Form No. 01E (03.19) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7(continue).Optical microscope images of metallographic section of the coupons after 10000 hr. in SST    

(D) Coupon 714 (SS304) 

D 

E 

F 

G 
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                               (E) Coupon 832(SS304 +CB) 

                          (F) Coupon 914 (Al5083) 

                                 (G) Coupon 1014 (Al5083+CB) 

 

 

 

 

 

 

Figure 7(continue). Optical microscope images of metallographic section of the coupons after 10000 hr. in SST 

(H)  Coupon 1114 (Al6061-T6 ) 

(I) Coupon 1218 (Al6061-T6 +CB) 
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Figure 8. SEM+EDS analysis of metallographic section of the coupons after 10000 hr. in SST 

(A) Coupon 218 (St37 +CB) 

 
 
 

 

  
 

 

 

 

 

 

Figure 8 (continue). SEM+EDS analysis of metallographic section of the coupons after 10000 hr. in SST 

(B) Coupon 318  (St37, Galvanized) 
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Figure 8 (continue). SEM+EDS analysis of metallographic section of the coupons after 10000 hr. in SST 

(C) Coupon 818 (SS304 +CB) 

 

  

 

 
 

8 (continue). SEM+EDS analysis of metallographic section of the coupons after 10000 hr. in SST 

(D) Coupon 1019(Al5083 + CB) 

  b 

 

  

 

 

Figure 8 (continue). SEM+EDS analysis of metallographic section of the coupons after 10000 hr. in SST 

(E) Coupon 1218 (Al6061 – T6) 
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