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Outline

® Individual Component
- Figure
» Graph E(iEE
« Table +*
« Word M =F

® Overall Layout

- Alignment ¥ 75
e Color R =]
- Animation EIS
 Number of slides
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Figure

® PDF

- Adobe Acrobat Professional
- Some PDF Images Extract
- Print Screen + /NE SR

® Scan
® Draw | =
- PowerPoint 2007 . SmartArt
- Photo Impact
- Photo Shop
- Solid Work
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Seebeck & Resistivity
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Hot Pressed sintering

13

As Hot pressed
2500C 15min 200MPa

-151 = 1

n (x101°/cm?3)

-4.39 £ 0.5

1 (cm?/Vs) p (mQcm)

34+ 4 4.26 + 0.01

13

Thermally annealed
250°C 30min

-150+1

-4.04 £ 0.3

388 — 4.1110.01 —

H6

As Hot pressed
250°C 5min 200MPa

-153 + 2

-4.06 + 0.6

32+ 5 4.94 + 0.05

H6

Current Sintered
250°C 30min 200A/cm?

-150+4

-4.12 + 0.2

100 + 58 | 1512002
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Sintering Process

Sintering process to lower defects uf p¥
Better electrical properties

1. Cold pressing + Thermal annealing(=20h)

Temperature
(400~500°C)

2. Hot pressing (30~60min)

Temperature + Pressure
(400~500°C) (200~400 MPa)

3. SPS (Spark Plasma Sintering) (5~15min)
Temperature + Pressure + Current
(350~450°C) (30~100 MPa)
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Ed When Se are in Te site, bond polarity decreases,
Bi;, Increases [n =2 x10'9/cm?] = p-type

Ed When ball milling V;, increases = n-type
[n =-13 x10"%/cm3]
In this model V, are predominant. V¢, : Vg, = 3:2

E2 When sintering mainly V;,decreases=» n §}
[n=-5x10"9/cm3] S 1

Py

mm) Additional Te to lower V;, mp n § St
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Alignment

Tips to remember
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Ralph Roister Doister (717) 555-1212

Mermaid Tavern

London, NM

Ralph RoisterDoister— FH-598-1212

DY

916 Bread Street

London, NM
(717) 555-1212
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Ralph Roister Doister

916 Bread Street

Mermaid Tavern

(717) 555-1212

Mermaid Tavern

Ralph Roister Doister

916 Bread Street
London, NM
London, NM (717) 555-1212

Mermaid Tavern

Ralph Roister Doister

916 Bread Street

London, Nm| |Link the upper and
(717) 555-1212| |bottom part

How to make PowerPoint

NTHU, Sin-Shien Lin



How to make PowerPoint
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Cliamberr Ceneet Sernies
Cllexandes Strning Quavitet |
Mozart, K387, Bartok#3, Beethoven, Opus 59 #1 R
Sam Pritchert & Ethel Libitz, violins;
Sandra Yarbrough, viola; Mark Wilson, cello 6 %ﬁm’k :/
Friday, February 8, 8 P.M.
v
R i g Chamber Concent Senies
Beethoven “Archduke” Trio, o thoven, O
and trios by Haydn, Schoenberg and Magnard iolins:
Richard Samson Norartz, violin k Wilson,
Friday, March 1, 8 p.m.
Reception following concert in Egley Art Gallery
findra Yarbrough, viola; Mark Wilson, cello
gﬁw/ ?&Sﬁ Cb Lo 7)/%%&‘44 Friday, February 8, 8 PM
Brahms G Minor Piano Quartet, Schubert Sopat&
Polly Hollyfield, violin; Linda Batticioli, viola: ," ’, ;:g w— Tute Clntsnia
—  Norinne Antiqua-Tempest, cello; P 4 o Beethoven “Archduke” Trio,
Margaret Park-Raynolds, flute; Robin Plantz, piano // it Edey gnd trios by Haydn, Schoenberg and Magnard
Friday, April 26, 8 p.m. RXhard Samson Norartz, violin
L Fridd
Lzind
[tet, Schubd
Batticioli, v
llo;
b; Robin Pl
Egley Junior College
Al concerts in Newman Auditorium, Emeritus Hall #fahms G Minor Piano Quartet, Schubert Sonata
d Polly Hollyfield, violin; Linda Batticioli, viola;
orinne Antiqua-Tempest, cello;
7\IT con] @
Emerit
Egley Junior College
All con lewman Auditorium, Emeritus Hall
For tick] ‘
Egley Junior College
All concerts in Newman Auditorium, Emeritus Hall
Community Education
Tickets $10 and $8
For ticket information phone 5274371
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Before

N ano O  40.02%
powder reduction Te | 37.19%
Hp 350°C éh | Sb  17.49%

Bi 5.31%
H, 250°C 6h

' ‘fik”: e .‘ I it | 4 ’
O 16.18% sg./ - ‘facuiignases
Bi 8.57%
319 | ZAee SR Appearance
fe |20.57% Appearance i: ZZZ: -0
®-O® Bi | 6.37%
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Before O 40.02%

Nano powder reduction Sb | 17.49%
Te 37.19%
H, 350°C 6h H, 2500C 6h (P11 2217

lgBprm 0806884

2 g

2ekU RiBE /- lBedn 8BBEBS ]

O 16.18% O 30.82%

Sb | 24.66% Sb | 19.17%

Te 50.59% @ Appearance Te | 43.64% Appearance
si | 857% @ = @ i | 637% | @ = @
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Color

Tips to remember
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Animation

Tips to remember
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Motivation :

® Ingot melting
Traditional single crystal material has good

electrical properties /@»
Very brittle, hard to shape
* Weak Van Der Waals bonding of Te'-Te! 7

Te

® Powder metallurgy (nano-grain)

» Greater mechanical strength
* Phonon scattering for lower thermal conductivity

Tel
Bi
Te?

Tel
Tel

Guofeng Wang, PHYSICAL REVIEW B 76, 075201 (2007)

m Low electrical properties with powder metallurgy



13

As Hot pressed
2500C 15min 200MPa

-151 = 1

n (x101°/cm?3)

-4.39 £ 0.5

34 +4

4.26 + 0.01

13

Thermally annealed
250°C 30min

-150+1

-4.04 £ 0.3

4.11+0.01 —

H6

As Hot pressed
250°C 5min 200MPa

-153 + 2

-4.06 + 0.6

32+ 5

4.94 + 0.05

H6

Current Sintered
250°C 30min 200A/cm?

-150+4

-4.12 + 0.2

100 + 5%

1.51+0.02 §




How many slides should | have ?
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Tips for PowerPoint
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