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Fig.1  Shear load model of ceramic-metal interface 
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Fig.2  Middle bending load model of ceramic-metal interface 
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Fig.3  Stress distribution pattern of ceramic-metal interface 

under shear load 
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Table 1  Peak Von-Mises stress levels and maximum displace- 

ments of ceramic-metal interfaces for different  

metal substrates under shear load 

Metal substrate 

(Yong’s modulus/GPa) 

Peak equivalent 

stress level/MPa 

Maximum displa- 

cement/�10

-3 

mm 

Pure titanium(105) 11.669 0.108 

Ti-6Al-4V(110) 11.801 0.105 

Ti-15Nb-5Zr-3Mo(90) 

 Gold alloy(90) 

11.302 0.120 

Ti-13Nb-13Zr(80) 11.091 0.131 

Ti-25Nb-3Zr-3Mo-Sn(69) 10.94 0.145 

Ti-25Nb-1Zr-3Mo-4Sn(58) 10.812 0.165 

Ti-24Nb-4Zr-7.6Sn(42) 10.806 0.212 
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Fig.4  Stress distribution pattern of ceramic-metal interface 

under middle bending load 
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Table 2  Peak Von-Mises stress levels and maximum 

displacements of ceramic-metal interfaces for 

different metal substrates under middle  

bending load 

Metal substrate 

(Yong’s modulus/GPa) 

Peak equivalent 

stress level/MPa 

Maximum Displa- 

cement/�10

-3 

mm 

Pure titanium(105) 10.687 17.875 

Ti-6Al-4V(110) 10.04 17.602 

Ti-15Nb-5Zr-3Mo(90) 

 Gold alloy�90� 

13.141 18.841 

Ti-13Nb-13Zr(80) 15.179 19.646 

Ti-25Nb-3Zr-3Mo-Sn(69) 17.933 20.745 

Ti-25Nb-1Zr-3Mo-4Sn(58) 21.437 22.166 

Ti-24Nb-4Zr-7.6Sn(42) 28.675 25.201 
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Table 3  Peak Von-Mises stress levels and maximum displace- 

ments of ceramic-metal interface for pure titanium  

and Ti-25Nb-3Zr-3Mo-Sn substrate, with different 

thicknesses under middle bending load 

Ti-25Nb-3Zr-3Mo-Sn  Pure titanium 

Metal 

thickness/ 

mm 

Equivalent 

stress level/ 

MPa 

Maximum 

displacement/ 

×10

-3

 mm 

 

Equivalent 

stress 

level/MPa 

Maximum 

displacement/ 

×10

-3 

mm 

5.0 3.53 1.325  3.502 0.946 

4.0 4.07 1.721  3.919 1.274 

3.0 4.887 2.552  4.835 1.976 

2.0 5.691 4.579  6.11 3.726 

0.5 17.147 20.125  10.687 17.875 
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Mechanical Analysis of Titanium Alloy with Low Elastic Modulus for Ceramic-Metal 
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Abstract: Insufficient bond strength between ceramic and titanium restricts their application in clinic. The attempt of the present study is 

made to introduce a concept of the titanium alloy with low elastic modulus for simulating and investigating different destroying conditions 

such as shear load at metal-ceramic interface, middle bending load etc. The results indicate that the interface stress level of titanium alloy 

with low elastic modulus is 6% lower than that of pure titanium when the alloy is subjected to shear load. On the condition of being 

subjected to middle bending load, the thickness of titanium alloy substrates of low elastic modulus should be increased to obtain better 

match between stiffness and stress distribution, which could be well satisfied in clinic (thickness>2 mm).  

Key words: titanium alloy; elastic modulus; ceramic; stress 
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