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Corrosion Behavior of SUS316L in Hydrogen Fluoride Gas

Naoki SEI and Yoshihiko KOYANAGI

Synopsis

As semiconductors become more sophisticated, demands regarding the corrosiveness of the gases used and the metal

contamination caused by corrosion are becoming increasingly stringent. SUS316L, which is often used in parts of semiconductor

manufacturing equipment that contact gases, must be resistant to corrosive gases. Although there have been many investigations
into the corrosion of SUS316L, there is no detailed report on the corrosion behavior of SUS316L in dry gas. Therefore, we
investigated the corrosion behavior of SUS316L when exposed to hydrogen fluoride gas.

1t was found that not only fluoride but also oxide is formed under the influence of oxygen gas mixed with a small amount of

hydrogen fluoride gas. It was also suggested that the layered structure of the corrosion products has the structure of fluoride,

oxide, and fluoride, starting from the surface layer. To understand the formation process of this layered structure, it is important

to consider the thermodynamic Gibbs energy of fluoride.
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Table 1. Chemical composition (mass%).

Material C Si | Mn | Ni Cr | Mo | Fe
SUS316L |0.01| 0.3 | 0.3 |14.7|16.6 | 2.3 | Bal.
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Fig. 1. Microstructure of SUS316L after solution treatment.
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Fig. 2. lllustration of gas corrosion test equipment.
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Fig. 3. Appearance before and after corrosion test.
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Fig. 4. SEM image of the surface after corrosion test (a)
250 °C (b) 400 °C.
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Fig. 5. XPS measurement results after HF gas corrosion
test (a) 250 °C (b) 400 °C.
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Fig. 6. XPS measurement results standardized to 100%
with only metal elements (a) 250 "C (b) 400 °C.
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Fig. 7. Thermodynamlc fluoride formation tendency at
250 °C.
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Fig. 8. Schematic diagram of estimated HF gas
corrosion mechanism in 316L.
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