Effect on Sintering Aid on Densification and Contact Strength
of Solid Oxide Fuel Cells
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1. For sintering study, LSM20 as-received powders were mixed with sintering temperature (°C) 0.0 10 20 3.0
5mol% sintering aid of CuO, Bi,0,, or YSZ short fibers at 5, 10, and In(strength, MPa) 1. Sintering study indicated Bi,0, is more effective to enhance densification than CuO, while
15 v%. sintered density of LSM20 w YSZ fiber YSZ fibers appeared no effect.
2. The above powders were then di-pressed into pellets and sintered 70 LSM20+5mol% Bi.O.. 900°C2h 2. Strength results showed most increase by Bi,0, and less by CuO for LSM20 contact.
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4. Bulk strength was determined by diametral compression test at R.T. g o < é 5% . f 3. XRD showed good chemical compatibility of LSM20 with CuO or Bi,0; as sintering aid.
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5. 1”x1” anode supported YSZ bilayers were screen printed LSM ? ©10% T 4.7 4. Contact strength test with screen printed surface showed no bonding at all for CuO (5%)
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6. LSM with various carbon particles (10-30 v%) was made in ink and a5 < ] L . strengthening was observed.
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screen printed to form cathode. sintering temperature (°C) ¢ 5%Bi203 300C 5. Fractography showed all fracture occurred along contact/electrode interface, consistent
7. Engineered cathode surface was formed by depositing #35 granules 4 " ’ M 0%Bi203 950C with constrained sintering.
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of LSM20 onto wet screen printed surface. Sintered density showed substantial increase for Bi,0, at 5% 0 . ) 5 6. Contact strength test with engineered surface showed improved bonding as compared to
8. Joined couples were sintered and tested tensile strength. while minute improvement was observed for CuO, In(strength, MPa) screen printed surface; however, no strengthening was observed for Cu0, Bi,0,, or
retardation by rigid inclusion of YSZ fibers. Bi,0;+10%YSZ as compared to plain LSM20 contact.
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