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Comparative Investigation into the Effect of Surface
Modification of Metal with Acid-treatments in Public
Standards
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ABSTRACT

Using the methods which described in ISO 4588, ASTM D2651 and the selected literature,
we investigated the best conditions of acid treatment for stainless steel and carbon steel.
The acid treatments were conducted with four different acid solutions which were prepared
for stainless steel and carbon steel specimen. We observed the contact angle and morphology
and roughness of the metal surface and the thickness change at various treatment
conditions as treatment temperature and time. Also, we investigated the characteristics of
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the surface aging according to air exposure after surface treatment. As a result, the optimal
temperature of the acid treatment for stainless steel and carbon steel were each obtained at
83T and 63T. Also, it was confirmed that the acid treatments for the metal surface were
accompanied with the decrease of thickness and the change of surface morphology due to
significant erosion that depend on treatment methods. And also, it was characterized that
the aspect of surface aging by air exposure was highly depended on the method of acid

treatment.
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Table 1. Methods of Acid Treatment

o A wv BAS A% WA wEel FA7E

Methods Components Ratio Conditions
SUS Al Sulfuric Acid (sp gr 1.84) 100 phr 63+2C
Saturated Sodium Dichromate solution 30 phr 15 min
Dlstl}led Water 35 phr 639
Oxalic Acid 5 phr 10 mi
" Sulfuric Acid (sp gr 1.84) 30 phr i
SUS B
Stainl Distilled Water 30 phr 63420
glte;lss Sulfuric Acid (sp gr 1.84) 10 phr o
Sodium Dichromate 2 phr
Hydrochloric Acid (sp gr 1.2) 200 phr a3
sus ¢ Orthophosphoric Acid (sp gr 1.8) 30 phr )
. . 2 min
Hydrofluoric Acid (sp gr 1.15) 10 phr
SUs D Hydrochloric Acid (sp gr 1.2) 30 phr 23C
Distilled Water 70 phr 15 min
Stee] ALl Methanol 2L 60C
ee Orthophosphoric Acid (sp gr 1.8) 1L 10 min
Nitric Acid 5%
Steel B2 Phosphoric Acid (85%) 30% 23C
Carbon | '€ Surfactant 0.01% 5 min
Steel Distilled Water 64.99%
Steel (L3 Sulfuric Acid (sp gr 1.84) 100 phr 23T
Distilled Water 100 phr 10 min
Steel DM Hydrochloric Acid (sp gr 1.2) 100 phr 23C
Distilled Water 100 phr 10 min
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Figure 1. Effect of treatment temperature on con-
tact angle of metal surface; (a) stainless
steel, (b) carbon steel.
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Figure 2. Effect of treatment time on contact angle
of metal surface; (a) stainless steel, (b)
carbon steel.
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Figure 3. Microscopic images of metal surface after
acid treatment (magnification: x1,000);
(@) SUS A method, (b) SUS B Method, (c)
SUS C method, (d) SUS D method.
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Figure 4. Microscopic images of metal su1face after
acid treatment (magnification: x1,000);
(a) steel A method, (b) steel B method,
(c) steel C method, (d) steel D method.
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time of air-exposure after acid treatment;

(a) stainless steel, (b) carbon steel.
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