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Tab.1 Relationship of film layer thickness, curvature with the correspondence residual stresses

Specimen Film Layer Bilayer Curvature radius Residual stress in film
No thickness(pm) thickness(pm) (mm) (MPa)
1 14 345 442 690. 8
2 11 348 490 632.4
3 14 353 531 464. 2
4 10 353 599 588. 8
5 8 339 648 634.0
6 8 352 643 690. 3
7 8 345 631 675.4
8 8 352 602 736.9
9 9 321 655 495.7
10 12 335 445 585.6
11 12 354 483 605. 7
12 13 356 516 526.0
13 12 362 542 565. 1
14 14 341 429 533.5
15 9 336 629 566. 4
Average 10. 8 346 552 588. 6
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Fig. 4 Weibull plot of experimental data. for YSZ-NiO bilayer and for anode single layer
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On the Influence of Machining Process
on Mechanical Properties of SOFC

WANG Feng-hui, SHI Hai-bo

(Department of Engineering Mechanics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In the process of solid oxide fuel cells (SOFCs) production, different machining means may
produce material damage. At the same time, material sintering process produces a relatively large
residual stress. Above factors will affect battery life and integrity In this paper, the influence of
different machining process on mechanical properties of material was experimentally studied,
including: direct punching. laser cutting and grinding after laser cutting. The strength of tested
specimens was also tested. Results show that the dispersibility of mechanical property caused by direct
punching is large; the property after laser cutting is good; the influence of grinding after laser cutting
is minimum. By the residual stress or effective stress in different layers, material strength of
monolayer anode structure is higher than that of material with bilayer structure. Based on bending
test, the residual stress in half-cell structure and the residual stress corresponding to different film
thickness were tested. Tested results were compared with that of thermal elasticity theory. The
computed residual stress is higher than experimental results due to the stress relaxation of anode
material produced by high temperature.

Keywords: Solid oxide fuel cell(SOFC) ; residual stress; machining process; failure strength



