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Abstract In this study, the feasible test for the mechanical property characterization of BaTiO, ceramics and
multi-layer ceramic capacitor (MLCC) was performed with nanoindentation technique. In case of BaTiO, ceram-
ics, hardness and elastic modulus are dependent on the densification of specimen showing the highest hardness
and elastic modulus values of 12.3 GPa and 155 GPa, respectively at 1260°C. In case of MLCC chip, hardness of
dielectric layer was lower than that of margin region. The nanoindentation method could be useful tool for the
measurement of mechanical property within BaTiO, dielectric layer of very thin thickness in high capacitance
MLCC.
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Fig. 1. Sintered density as a function of sintering temper-
ature for BaTiO, sintered specimens.
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Fig. 2. Dielectric constant and dielectric loss, measured at
1 kHz, for BT specimen sintered with various temperatures
for 2h.
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Fig. 3. (a) Load-displacement curves of BaTiO, ceramics
obtained from the nanoindentation test and (b) hardness
values with contact depth for BaTiO,.
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Fig. 4. (a) Hardness and (b} elastic modulus as a function
of sintering temperature for BaTiO, specimens.
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Fig. 5. A typical indent on BaTiO, sintered specimen. The
Image was obtained using the in-situ imaging.
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from the nanoindentation test,
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Fig. 7. (a) Schematic diagram of cross-sectioned MLCC
chip and (b} hardness for dielectric layer and margin of
high capacitance MLCC chip, measured from the nanoin-
dentation data.

Vol. 16, Ne. 1, 2009



42 T - AR - AT - A¥A

919) FAAELE oF 12.5GPa o] S Holx
T RS B 22 ARRE RS 4 S e
th 29 79 Aol fAAZM T
oJ8F 502 WA} #A vehls A WER 3
HeEls FAASM e Azt vl Rer) f3E
o ujs] AxgkllM ZA Aol7} U= AL MLCC
FUA el HXEE ME OGS 244 9 99
e zpe], WF-EH(3] 5ol 7]elshs Aoz A
8 3 glrh. MECME QAF3 vlel o] o]2
¢l MLCC AZ-F4A) 2AEE= =9, delamination
o Agle] #A 2 4 9o, B3], oigt A%
Foll W dle] N8 oz d=jA gl
o], o1F M) sl w2 AFAlEe] vlAX )
deo)dulE AM31IeH3,4]. Shin 31 ¥IA
2 QldlEjold whHo g wprRgle) ASuigke] 4
7 g 59 Bl sjgsl= wHell dis] AxE SR8}
I F-g=S FAslsdct e, sisiRiel =017
10 um o422 H84 F W¥e) ARE A=
g ofElgel AR aeb, 3ol Aol e
A F 5] ARG F, she ATl ¢l vl
Z15-912) $9AEE aeelligold A13E AAg
o AelMe] 2EAE 9 W8 55 A=

9 83 Hhge] g oo

4.8 E

E delME F3AE ARAEMLCOY 9
82 AMEE BaTio, Aleple] 71A4x 248 H7}
7] S8 vhegldiele]AS wES ol gsieh &
Ao}t 71t mEk AE ) e Qe A
= 3 edARIe F7eb, 1260004 A
AlHe] 74 5 mNe| &FlA] shslElelE oF 150

Journal of Korean Powder Metallurgy Institute

nmo| 3, o] o, 34 Axgs dAFH 123
GPa, 155 GPaZ FHWzke vehlisich MLCC 39
el e vildee]d 2B A, FHAZ
I WRAFe] EAEA] b mpAN-e] AEZhe] o}
2A yepgen), ofF Fl vheddEH o) dE 5
AR 9= B AAAEL Msl=Y 8%
Aoz 7.

rot

oz

{11 T. Nagai, K. lijima and K. Niihara: J. Am. Ceram.
Soc., 83 (2000) 107.

[2] T. Tsurumi, H. Adachi, H. Kakemoto, S. Wada, Y.
Mizuno, H. Chazono and H. Kishi: Jpn. J. Appl. Phys.,
41 (2002) 6929.

[3] Y.L Shin, K. M. Kang, Y. G Jung, J. G Yeo, S. G. Lee
and U. Paik: J. Eur. Ceram. Soc., 23 (2003} 1427.

[4} 1. S. Park, H. Shin, K. S. Hong, H. S. Jung, 1. K. Lee
and K. Y. Rhee: Microelectronic Engineering, 83 (2006)
2558.

[5] C. X. Wang, X. Zhou and M. Wang: Mater. Char., 52
(2004) 301.

{6] M. E Doerner and W. D. Nix: J. Mater. Res., 1 (1986)
601.

[71 G. M. Pharr and W. C. Oliver: MRS Bull., 17 (1992)
28.

[8] W.C. Oliver and G. M. Pharr: J. Mater. Res., 7 (1992)
1564.

[9] G. M. Pharr: Mater. Sci. & Eng. A, 253 (1998) 151.

[10} M. G. Gee, R. Rocbuck, P. Lindahl and H-O Andren:
Mater. Sci. Eng. A, 253 (1996) 128.

[11} S. Guicciardi, L. Silvestroni, G. Pezzotti and D. Sciti:
Adv. Eng. Mater., 9 (2007) 389.

[12] X. Shi, H. Yang, G Shao, X. Duan and Z. Xiong:
Mater. Char., 59 (2008) 374.

[13] T. Wang, X. Wang, T. H. Song and L. Li: Jpn. J. Appl.
Phys., 46 (2007) 6751.



