
91 
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The electrical resistivity of  ZrOj-12 tool ~ YsOm single-crystal was measured at temperatures from 700* to 1600"C, using the 
complex impedance method and d. c. four terminal method. Time dependence of the electrical resistivity appeared at wmt~a- 
tares below 900"C. The temperature dependence of the elevtrical conductivity was represented by the following equation : 

where A, a and # are constants, and k is Boltz~umn constant. C ~ t ~  o b t ~  by the least sc~e~ ~ t ~  were A=3.  4 5 5 X 1 ~  -~ cm-' 

K, a=l. 864X10-' eVandl~=5. 460X10 ~ eVK, respectively. [Received July3, 1986 ; AcceptodOctober14, 1986] 
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It is well known that ferroelectric ( non-centrosymmetric) crystals are capable of revealing "bulk photovoltaic effect" i. e. 
production of greater-tl~n.bondgap voltages under uniform illumination. While having piezoelectricity at the same time, the 
ferroelectrics are considered to cause the photostrictive effect as the superposition of these two phenomena. This paper de. 
scribes the photovoltaic and photostrictive effects in the (Pb, La) (Zr, T i )O:(PLZT)  system. The composition P L Z T  
(3/52,/48) was found to reveal the largest product value of the photovoltaic voltage and piezoelectric coeff'wient. The photo- 
striction and photovoltaic voltage are strongly dependent on the preparation method such as grain size and remanent polariza- 
tion even with the same comlt~sition. Using P L Z T  ceramics, a photadriven relay has been fabricated and a primitive relay 
function controllable by the optical irradiation has been develol~. [Received August 12, 1986 ; Accepted October 14, 1986] 

Crack Growth Resistance Curve for a Short Bar Specimen 
of Sintered Silicon Nitride 

Akira OKADA, Naoto HIROSAKI and Kazuo MATOBA 

Materials Research Laboratory, Central Engineering Laboratories, Nissan Motor Co., Ltd. 
1, Natsushima-cho, Yokosuka-shi 237 ] 

The R-curve evaluation was discussed for "Fractomete~', and was applied to the short bar specimens of smtered silicon nit. 
ride. Tile values of Kj were increased slowly with crack extension. The Km value of crack extension less than about 2 mm 
could not be determined, because of the "pop in" phenomenon prior to the initiation of the stable fracture. When the incre- 
ment of the applied displacement was stopped, the load relaxation due to subcritical crack growth was observed. Thus, it is 
concluded that the measured Km values are likely to be the K~ values of subcritical crack growth corresponding to the crack 
opt ing di~olucement rate of the speciraens. [Received July 23, 1986;Accepted October 14, 1986] 


