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Table 1  Compositions of TZM and La-TZM alloys (ω/%)

Sample Ti Zr Citric acid La(NO

3

)

3

Mo

TZM 0.5 0.08 0.25 0 Balance

La-TZM 0.5 0.08 0.25 1.99 Balance

 2  '(')��

Table 2 Testing sample label

Time/d 10 30 50 70

TZM T-A10 T-AL10 T-S10 T-A30 T-AL30 T-S30 T-A50 T-AL50 T-S50 T-A70 T-AL70 T-S70

La-TZM L-A10 L-AL10 L-S10 L-A30 L-AL30 L-S30 L-A50 L-AL50 L-S50 L-A70 L-AL70 L-S70

T: TZM alloy; L: La-TZM alloy; A: acid medium; AL: alkaline medium; S: seawater

 3 TZM!�*+,-�./01')-23$

Table 3  Mass loss of TZM alloy corroded in acid

Identification Uncorroded T-A10 T-A30 T-A50 T-A70

Mass/g 0.4391 0.4388 0.4383 0.4381 0.4381

Mass loss/g - –0.0003 –0.0008 –0.001 –0.001

Mass loss rate, δ/% - 0.0683 0.1822 0.2278 0.2278
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³ 1 TZMD�\FGJK]LMKabc´µ

Fig.1  Curves of TZM alloy mass loss in acid
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Fig.2  Relationship between corrosion rate and time
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³ 3  TZMD�\FGJK]LM»` SEM¼½ 

Fig.3  SEM images of TZM alloy corroded in acid: (a) T-A10, (b) T-A30, (c) T-A50, and (d) T-A70 
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Table 4  Mass loss of La doped TZM alloy corroded in acid 

Identification Uncorroded L-A10 L-A30 L-A50 L-A70 

Mass/g 0.4519 0.4515 0.4513 0.4511 0.4509 

Mass loss/g - –0.0004 –0.0006 –0.0008 –0.001 

Mass loss 

rate, δ/% 

- 0.0885 0.1328 0.1770 0.2213 
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Fig.4  Curves of La doped TZM alloy mass loss in acid 
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Fig.5  Comparison curves of mass loss between TZM and La 

doped TZM alloy in acid 
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Table 5  Mass loss of TZM alloy corroded in alkaline 

Identification Uncorroded T-AL10 T-AL30 T-AL50 T-AL70 

Mass/g 0.4369 0.4368 0.4368 0.4367 0.4365 

Mass loss/g - –0.0001 –0.0001 –0.0002 –0.0004 

Mass loss 

rate, δ/% 

- 0.0229 0.0229 0.0458 0.0916 
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Fig.6  Curves of TZM alloy mass loss in alkaline 
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Fig.7  SEM images of TZM alloy corroded in alkaline: (a) T-AL10, (b) T-AL30, (c) T-AL50, and (d) T-AL70 
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Abstract: The corrosion behaviors of TZM and La doped TZM alloy in acid and alkaline medium were investigated. Four corrosion period 

stages as 10, 30, 50, 70 d were designed, and the mass loss condition, weight loss condition, average corrosion rate and corrosion 

morphology were investigated and compared. The corrosion mechanism in acid and alkaline of TZM alloy and the effect of La doping on 

corrosion resistance of TZM alloy were analyzed. The results show that TZM alloy corroded in acid sets off cell reaction and anode 

dissolves with cathode hydrogen evolution. Corrosion prior occurs at the surface defect, impurity, grain boundary and dislocation. Crevice 

corrosion morphology is observed at the narrow slit which is formed by scratch and width less than 0.00254 mm. Corrosion hardly occurs 

in alkaline medium. La doping could slightly promote the corrosion resistance of TZM alloy, but the improvement is not significant.  

Key words: corrosion; acid corrosion medium; alkaline corrosion medium; anode dissolve 
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