obtained in our work show slightly decrease, though not significantly. Our results are
comparable to those of Garg and Agrawal [7], though the ratios of Zr/Ti of their

samples are slightly different.

Fig. 2. shows the surfaces of the as-sintered of the undoped and doped
ceramics. It can be concluded that the grain size tends to decrease (from 8.2 um
down to 1.1 um) with increasing Nd,O; dopant as generally expected. Though at the

Nd,0; quantities higher than 0.3 mol%, the grain size are almost constant (slightly

over 1 um). Furthermore, there is a trend that the values of e drop with increasing

grain size. This agrees very well with Randall et al. [21] .

CONCLUSIONS

In this work, it has been found that the addition of the Nd-dopant has the effect to
phase transformation of PZT system. The rhombohedral phase was found together
with tetragonal phase and the second phase disappeared in the sintered samples. With
high quantities of Nd (over 1.5 mol%), however, new second phases and trace of
unreacted Nd,O; were found. The piezoelectric coefficients obtained in our works are

comparable to those obtained by others, whereas the dielectric constants are higher.
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Table 1. The piezoelectric, dielectric and physical properties of PZT doped with Nd

sintered at 1200 °C

Quantity Density Shrinkage Tc & tan & d ksi Kk
of (%) (%) °C) (pC/N)
dopant—
Nd
(mol%)
0.1 92 14.42 378 29,200 0.01 38.8 021 031
0.3 95 15.23 370 17,800  0.03 42,8 021 0.31
1.5 94 16.01 250 8,114 0.01 483 0.20 0.30
2.7 93 15.74 250 4450 0.002 263 0.18 0.27
20[6] 97 ; . 680 } i L
2.0 (7] i i 371 3490 003 128 029 049
0.07(8] 97 : 196 5878 003 - -

N.B. - means they were not shown in the original papers.
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1.5 mol1%Nd

0.3 mol%Nd

0.1 mol%Nd

0 mol% Nd

850 °C (1.5 mol%) Nd

20 (degree)
Fig 1. The top 5 X-ray diffractograms are the undoped and Nd-doped ceramics,

sintered at 1200 °C. The bottom plot is an XRD pattern of 1.5 mol% Nd
doped sample calcined at 850 °C.

(*) NdyOs (102)R Rhombohedral

(=) PbTi,O4

(a} NdyZr05

(*) NdogerTiOs

(*) [Pb115Ndx(Zro.65Ti035)]O03

(x) unknown



(e}

Fig. 2 SEM micrographs of as sintered surface of PZT ceramics sintered at 1200°C

doped with (a) 0 (b) 0.1 (c) 0.3 (d) 1.5and (e) 2.7 mol% of Nd,O;

13
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Figure 1.  The top 5 X-ray diffractograms are the undoped and Nd-doped ceramics,

sinter at 1200 °C . The bottom plot is an XRD pattern of 1.5 ;mol% Nd
doped sample calcined at 850 °C.

(*) Nd,03

(w) PbyT1206

(a) Nd2Zr;07

(*) Ndg667TiO3

(*) [Pb 1-1.5:Ndx(Zrg 65Tl 35)] O3
(x) unknown

(102)R Rhombohedral

Figure 2. SEM micrographs of as sintered surface of PZT ceramics doped with
(a)0  (B)0.1 (¢)0.3 (d) 1.5and (e) 2.7 mol% of Nd,O; sintered
at 1200 °C.

Table 1. The piezoelectric, dielectric and physical properties of PZT doped with
Nd sintered at 1200 °C

N.B.

Figure 1. should appear after paragraph 1, page S

Figure 2. should appear after paragraph 1, page 7

Table 1. should appear after paragraph 2, page 6
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Current Folder: INBOX Sign Out
Compose Addresses Folders Options Search Help Calendar Fetch

Message Previous | Next  Forward | Forward as Attachment | Reply | Reply Al
List | Delete

Subject: RE: Greetings and Report on Recent Development of Asian
Ferroelectric Association
From: “"Zhu Weiguang \(Prof\)" <EWZHU@ntu.edu.sg>
Date: Sat, July 9, 2005 10:09 am
To: tadashi@takenaka.ee.noda.sut.ac.jp (more)
Cc: yfchen@nju.edu.cn (more)
Priority: Normal
Options: View Full Header | View Printable Version | View Messaqe details

Dear all AFA Executive & Advisory Board Members:

Greetings and wish all of you weli. This is a half-year short

circulation to report all Board Members on recent development of AFA,
Prof. T. Takenaka (Chair}, Prof. X. Yao (Immediate-Past-Chair}, Prof. W.
Zhu (Chair-Elect), and other several board members including Prof. Q. R.
Yin, Prof. T. Shigsaki, Prof. T. Y. Tseng met at the 4th Asian Meeting

on Electroceramics held 27 - 30 June in Hangzhou of China, exchanged
information and views. Below is the brief report on the recent
development or change for the past ~ half-year.

Sth Asian Meeting on Ferroelectrics (AMF-5). AMF-5 will be held 27-31
August 2006 in Noda of Japan near the Tokyo area. The 1st Call for

Papers is ready. For more information, please contact Professor T.
Takenaka or find at hitp:/f/www.amf5.com. For AMF-5, Prof. T. Takenaka is
the General Chair, Prof. T. Tsurumi of TIT is the Program Chair, and

Prof. T. Shicsaki is the Chair for Prof. Y. Ishibashi Workshop.

Confirmation of Prof. Tawee as the Executive Board Member. Prof. Tawee
of Thailand was recommended in the last circulation as the Executive
Board Member to represent the Thai's ferroelectric community. There is
no any objection has been received since the last circulation about
half-year ago, and Prof. Tawee is therefore confirmed as an AFA's
Executive Board Member. Let's warmly welcome Prof. Tawee to AFA's
Executive Board and congratulate to Prof. Tawee!

Retirement from Executive Board, Change to Advisory Board and New
Replacement

* Prof. YAO Xi requested to relinguish his Executive Board
Membership, and his request was accepted by the Executive Board
Standing/Working Committee. However, the Executive Board
Standing/Working Committee asked Prof. YAO Xi to remain as his
Immediate-Past-Chair and as a Member of Advisory Board; and Prof. YAO
has kindly agreed on it.

* Prof. T. Shiosaki also kindly requested to relinquish his

Executive Board Membership, and his request was accepted by the



CXCLULIVE DUAIU SLAQNIUITIGS YYLARIIIY LA ittt 1IMsy vyt wiie —esm—ae -
Board Standing/Working Committee asked Prof. T. Shiosaki as a Member of
Advisory Board; and Prof. Shiosaki has kindly accepted it.

* Prof. Yan-Feng CHEN of Nanjing University of China has been
proposed and recommended by the Chinese community to replace Prof. YAQ
Xi as an Executive Board Member for China. Attached please find Prof.
Chen's short CV. If any board member has objection, please feel free to
contact or email any one of us. If the objection ratio is less than 1/3

by about at the end of this year, Prof. Chen will be confirmed his
membership in AFA's Executive Board.

* Prof. T. Tsurumi of Tokyo Institute of Technology has been

proposed and recommended by the Japanesee community to replace Prof. T.
Shiosaki as an Executive Board Member for Japan. If any board member has
objection, please feel free to contact or email any one of us. If the

objection ratio is less than 1/3 by about at the end of this year, Prof.
Tsurumi will be confirmed his membership in AFA's Executive Board.

Thanks, have a nice weekend and with our best wishes,

T. TAKENAKA YAQ Xi

Weiguang ZHU

Chair Immediate-Past-Chair
Chair-Elect

2k 3 o s vk KoK K R e sk ok ok sk of s sk ook sk ook sk ok sk ok oK sk ok 2Kk 3 sk K ok sk ok ok sk

Professar ZHU Weiguang

School of Electrical & Electronic Engineering
BLK 52, B2a-03

Nanyang Technological University

50 Nanyang Avenue

Tel: (65) 6790 4541

Fax: (65) 6792 0415

Email: ewzhu@ntu,edu.sq
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Download this as a file
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Dear Prof. Tawee Tunkasiri,

The manuscript titled

High Curie Temperature Perovskite BilnO<sub>3</sub>-PbTiO<sub>3</sub> Ceramics

by

1) Robert Speyer 2) Runrun Duan 3) Edward Alberta 4) Thomas Shrout

has been submitted to Journal of Materials Research. I would
like to ask you to serve as reviewer on this paper. In an effort
to expedite the review process, please respond to this request
by e-mail (reply} as soon as possible (within 1 to 2 working
days). I hope that you will agree to review this paper, in which
case you will be notified by e-mail within 3 calendar days

about how to access the complete manuscript through our
online review system. You will receive a personalized UserID
and password with which to access the manuscript. I know that
our expert reviewers greatly contribute to the high standards

of the Journal, and I thank you in advance for accepting this
request. If you are unable to review the manuscript, I would
greatly appreciate your recommending another expert reviewer.

Sincerely,

Doh-Yeon Kim
IMR Principal Editor

JMR-2004-0123

High Curie Temperature Perovskite BilnO<sub>3</sub>-PbTiO<sub>3</sub> Ceramics
Corresponding Author: Prof. Robert Speyer

Contributing Authors: 1) Robert Speyer 2) Runrun Duan 3) Edward Alberta 4)

Thomas Shrout

The extent of BilnO<sub>3</sub> substitution in the perovskite system
<i>x</i>BilnQ<sub>3<fsub>-(1 - <i>x<fi>)PbTiO<sub>3</sub> and the corresponding
raise in the Curie temperature were investigated using thermal analysis, X-ray
diffraction and electron microscopy. Maximum tetragonal perovskite distortion
{<i>cfa</fi> = 1.082) was obtained for <i>x</fi> = 0.20, with a corresponding Curie
temperature of 582{{deg]]C. Phase-pure tetragonai perovskite was obtained for
<i>x</fi> [[lteq]] 0.25. Compound formation after calcining mixed oxide powders
resulted in agglomerated cube-shaped tetragonal perovskite particles, which could be
fired o 94.7% of theoretical density (TD) by crushing after calcining, dry pressing
and firing. Sol-gel fabrication resulted in nano-sized tetragonal or pseudo-cubic
perovskite particles, which after two-step firing, resulted in a tetragonal

perovskite microstructure at as high as (<i>x</fi> = 0.25) 98.2% of TD.

http://mail.chiangmai.ac.th/webmail/src/read_body.php?mailbox=INBOX&pas...

BNTITHUINEY 4.2
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PLEASE ACKNOWLEDGE RECEIPT OF THIS MANUSCRIPT FOR YOUR REVIEW.
We need a review as soon as possible.

Manuscript No.; P5-2843

Titde: Phase transitions of natura! corals monitored by ESR

spectroscopy
Author{s): V. Vongsavat, P. Winotai and S. Meejoo

Dear Professor T. Tunkasiri,

The enclosed manuscript (.PDF) has been submitted quite some time ago for
publication in NIM B: Beam Interactions with Materials and Atoms. [ seem to
be unable to locate a suitable referee. I hope that you will consent to

review it for us.

It is essential that a timely and careful review be given to all manuscripts
in order to maintain a high quality for the Journal. Please consider the
originality, quality of presentation, and scientific merit in your review.

If you know at the outset that you will be unabie to review this manuscript
within the next two weeks, please inform our office and suggest another
reviewer if possible. You may refer this manuscript to a qualified

colleague at your laboratory for review if you wish. You may e-mail {e-mail
is preferred), fax or mail your reply to the listed information below.

Your help is greatly appreciated.
Sincerely,

Lynn E. Rehn, Editor, NIMB

Dr. Lynn E. Rehn

Editor, NIMB

Building 223, MS7, Room S-231
Argonne National Laboratory
9700 South Cass Avenue
Argonne, IL 60433 USA

Phone: 630-252-9297 / Fax: 630-252-3308
E-mail: nimb@an!.gov

http://mail.chiangmai.ac.th/webmail/src/read_body.php?mailbox=INBOX&pas... 13/7/2548
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Progress in Electroceramics in Thailand

Tawee Tunkasin

Research in Electroceramics in Thailand, has actually started since 1987.
Work has been carried out in universities/institutes mainly on property and structure
of Piezoelectric ceramics such as barium titanate (BaTiO;, BT) and lead zirconate
titanate (Pb(Zro45Tip52)0;, PZT. With high permittivity and rapid change in
resistance at Curie temperature, enable BT ceramics to be employed as capacitors and
thermistors. Also with appropriate compositions barium based ceramics can be
employed in microwave circuits. Many research works have been carried out in a few
institutes/universities on PZT compounds. Due to their high planar coupling
coefficient enables PZT ceramics to be fabricated in ultrasonic cleaners, igniters,
buzzers...etc.

Regarding to the processing, mixed oxides route has been chosen for
simplicity. However, chemical route (Co-precipitation, Oxalate...etc.} has been used
to obtain smaller particles, higher purity and more precise compositions.

The relation of microstructure and the physical properties of ceramics has
been studied, mainly employing electron microscopy (SEM, TEM). X-ray line
broadening method has also been used to measure the particle size of the staring
powder. Inorder to bring down some physical properties, the study of composite
matenals such as piezoceramic (PZT) - polymers (HDPE, Epoxy resin) has been done
in some universities. Thin sheets of the PZT-polymer-composite (0-3 type) can be
achieved via calendering method.

Other materials, such as zinc oxide varistors (employed as surge arrestors)
and the solar cell group such as thin film of CdS, Cd; Zn, S and Culn,, Ga, Se;

have been studied in some universities.
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Low Temperature Sintering Piezoelectric Ceramics
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High Permittivity Ceramics
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®1319% | Physical properties of BMN doped BT ceramics. (T¢ = Curie temperature)

Sintering
Temperature Shrinkage Densiiy y Dielectric Te
T °C) (%) (g/cm™) Constant (g;) {°C)
1300 13.71 5.84 9,600 126
1350 13.47 5.84 0.01 10,000 119
1400 13.65 5.86 8,500 120
1300 15.81 5.85 43,000 98
1350 15.72 5.81 0.02 32,000 95
1400 15.93 5.80 16,000 103
1400 15.60 5.80 9,500 74
1450 15.46 5.84 007 10,000 73
1400 15.95 561 004 12,000 54
1450 15.90 5.76 14,300 54
1400 15.68 5.81 o 0s 21,000 ~30
1450 15.62 5.82 15,000 ~30
1400 16.27 5.80 e 15,000 ~30
1450 16.90 5.76 9,300 ~30

naznswiaeansivuutavoedt g wag dissipation factor (tand) fagyii 3
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Based on the DTA and XRD data, it may be
concluded that, over a wide range of calcinations
conditions, single phase ZrTiO4 cannot be straight-
forwardly formed via a solid state mixed oxide
synthetic route. Between 1100 and 1150 °C, TiO,
anatase is transformed into the rutile phase. After
1200 °C. ZrO- totally disappeared. vet, up tw 1240
°C, Ti0- is remaining. A large temperature decrease
observed at temperature greater than 1275 °C may
be aurbute to the crystallization of ZrTiQ4. The
experimental work carmed out here suggests that the
optimal calcinaton conditions for single phase
ZrTi0, is 1300 °C for 4 h with heating/cooling
rates as fast as 20 °Cl/min.

The morphological evolution during calcination
was investigated by scanning electron microscopy
(SEM). Micrographs of ZT powders calcined at
various [emperatures from 1100 to 1300 °C for 4
h are shown in Fig. 3. In general. the parncles are
agglomerated and baswaily irregular in shape, with
a substantial variation in pacuicle size, particularty in
samples calcined at high temperatures. The range of
particle diameter was found to be about 0.2-1.0,
0.2-1.5, 03-2.0 and 0.5-3.0 pm for the sarnples
calcined at 1100, 1175, 1200 and 1300 >C for 4 h,
respectively. The resuits indicate that averaged par-
ticle size and degree of agglomeration tend to
increase with calcination temperature. Moreover,
the grain shape tends towards greater sphencity at
higher temperatures. Energy dispersive X-ray (EDX)
analysis showed the calcined compositions of the
pawder calcmed at 1300 °C for 4 b with heating/
cooling rates of 20 °C/min. to be ZrTiQ,4, in
agreement with XRD results.

4, Conclusions

Single-phase of zirconium titanate powders may
be produced by employing a solid state reaction
process using oxides as starting materials. Evidence
has been obtained for a 100% yield of an ortho-
thombic ZrTi0, at a calcination temperature of
1300 °C for 4 h with heating/cocling rates of 20
"C/min. The resulting ZT powders consist of
aggiomerated particles of 0.5 to 3.0 um in size,
which are rounded in morpholegy.
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