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Twlasd#isinunis HIP @2t Energy Dispersive X-ray
Spectroscopy (EDX)
e W o
fiale (Wedioud)
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™ ATIN 1 a5z | a3 | T4 | TIN5 | fuadD
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Si

Al 4.06
Y 3.30
Fe 0.31
Ca 0.29
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1750 140 3.2232 98.33
1750 140 3.2241 98.36
1750 160 3.2271 98.45
1750 160 3.2166 9B8.13
1750 160 3.2285 98.49
1850 140 3.2268 98.44
1850 140 3.2298 98.53
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AuUEe HV10 (GPa)

ANMEMINARDI AUWD9 Knoop (GPa)
goanpil | anuew | 180 1dy f‘iﬂqﬂ §IHA afly ii'tﬁgﬂ gga
(pernrmBon) | (wnnsthaew) | (Falug)
1550 160 2 10.23 | 10.72 | 10.49 | 11.39
1650 160 2 2.60 | 14.04 | 13.81 | 14.25
1750 140 313 3| 15.19 | 14.98 | 15.39
1750 140 ~ 16.64 | 16.34 | 16.90
1750 160 15.47 | 15.21 | 15.68
1750 160 B 16.42 | 16.13 | 16.87
1750 160 .73 16.96 | 16.57 | 17.23
1850 140 % ;}'F'_ 16.17 | 15.82 | 16.44
1850 140 2 / 16.88 | 15.48 | 16.38
1850 | 160 1363 | 78le6 | 14.07 | 15.78 | 15.36 | 16.10
1850 160 2 @* .97 | 16.30 | 16.05 | 16.58
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MTIA N, 9 uEAIAD Young's modulus Wat Fracture toughness

YBINRANUN

Young’s modulus (E)

GPa

Fracture toughness(K)

12
MPa.m

FNMZMMARBY

gunnil | Aueu 87

(osmamion) | (wnnzihama) (Flua)
1550 160
1650 160
1750 140
1750 140
1750 160
1750 160
1750 160
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1850 160
1850 160

4.3
6.0
7.9
6.7
7.4
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7.4
7.4
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7.5
9.1
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@A n. 10 unaﬁiﬂgnmnmﬂn{ﬂuuﬂmuﬁﬂwmmwmnamnmw‘i

daneululasd (Toada L,

a b c a b
Basic Indication
c
Column (i)
Experiment No. 1 2 \ 6 T x
1 1 1 1 1 1 3.2232
2 1 1 2 2 2 3.2241
3 1 2 2 3.2166
4 1 1 1 3.2285
5 2 1 AEE 2 3.2268
6 2 A = 1 3.2298
7 2 2 1 3.2202
ool
8 2 2 AU 1 2 3.2289
Plotting A s} e AXBXC | T = 25,8071
X, =2 x T 128008 | 12 Foo 129074 | 129107 | Note) x indicates
EX, 25,7848 258078 i 258148 25 B4 data al one level
T-2X, o 2043 |F (1,2,0.05)=18.5
(T-2x,)7  |4smma & 20490° |£(1,2,0.01)=98.5
§=1/8 (T-2X,) |0e2i6x0’ ﬂmin [ 10 10° | 0zsseao” | 5, = 1.3060x10™
Factor A 8 ol e c AxC e AxBxC Error
.
5 | o 25600 | S, = 0.2385x10
-
¢ % 1 - L g I1 - '1 L] L] - 1 ¢. - 2
v- Sl ¢ s [’ o [ s < 01193x10™ |
W71 | | elmn |
Py, T 52 V051 |0 OF0 [P2k.isl | {0 | | L0 [I23%sl] -
O = (s-¢v,)ss, | 4364 | 0.81 20.64 | 8.27 17.44 | p,=9.20
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a b a [ a b a
Basic Indication b c c b
Column (i)
Experiment No. 1 2 ‘ 6 7 x
1 1 1y 1 ' 1 1 15.19
2 1 1 32 2 2 16.64
3 1 / ot 2 2 16.42
4 1 ¥\ e 1 1 16.96
5 2 1 71 "I A AN 2 16.17
6 2 K- 1 15.88
7 2 _' , 2 1 15.78
8 2 2 F D A1 2 16.30
Platting A ‘ ret AL | Bxc | AxBxC | T=129.34
X, -2 % | 6521 638 ga 70 | 64.62 | 63.81 | Note) x indicates
2X, 130.42 | 127.76 |4 4 8| 120.24 | 127.62 | data at one level
T-2X, -1.0 . i | 172 |F(1.2.005)=161.4
W 11664424 160 | 2.9584 |F(1,2,0.01)=4052
s=1s8(T-2%,) |0.1458] 08121 | 0. . 3872 | 00013 | 0.3698 | S, = 2.12005
AxC € AxBxC Emor
r ‘3.3593 8, = 0.00125
1 ¢, =1
ﬁaﬁh q E I 0.3698,| 5, = 0.00125
4| 3bo. J =
18.20 17.38 | @, = 0.41
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Reference pattern: 09-0250 22-Mar-1996 14 :36
Name : 8ilicon Nitride

Formula : Si3N4

Elements : N, 5i

Groups g ==

Crystal type : Hexagonal :

Subfiles : Inorganic, Al Educational patterns

Pattern deleted: YES

2.1580
2.0830
1.9370
1.8840

1.4860 62.503

Fiidl B 3NN

.3510 69.589

1.3430 70.064 ¢ 2
Q 1]: 4;] e 2 on ¢ U
1 e NBWIINEYIQY -
q 1.2930 73.201 30 ’ ' '
' 1.2690 74.820 8
1.2380 77.031 3d
1.2290 77.700 30
1.2130 78.923 8
o= ———— e - = ——— +
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Reference pattern: 33-1160
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22-Mar-19

RS A s s e T T N T T R R R R

Name

HName H
Formula :
Elements 1
Groups H
Crystal type T
Subfiles :
Pattern deleted:

SN
5i3N4
N, s5i

Hexagonal
: Inorganic, Al

NO

=

P e

=
]
b

: Silicon Nitride

73.512
74.923

118 D

1.1518 B83.145 1
1.1551 | 83.736 2 |g Qs
FRNRINERNEINDIQL
3
(A RER ) L) , g ri , :
q 1.0828 90.792 3
' 1.0545 93.955 1
1.0476 94.767 6
1.0268 97.308 1
1.0219 97.948 4
1.0147 98.8B87 1
1.0043 100.283 2
0.9914 | 102.086 3
0.9761 104.335 4
e e e +

1
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33-1160 22-Mar-1996 14:34
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OFPERATOR: S.S5awalee
SAMPLE TYPE: Y203 |
LIGUID TYPE: Dist.water + 0.8
ANALYSIS TEMP: 35.86 deq
BASEL IME/FULL SCALE: 1

STARTING DIAMETER:
ENDING DIAMETER:

132

Sedilraph 5100 V3.07 FAGE 1
SAMPLE DIRECTORY/HURBER: DATAZ /38 UMIT WNUMBER: 1
SARFLE ID: Y2035 START 10:09:43 07/17/95
SUBHITTER: Micromeritics REPRT 10:54100 Q7717793

TOT RUW TIME 0:49:1%
SAN DENS: 5.0000 gqfcc
LIO DEMS: 0.9%3% ag/fcc
LIO VISC: ©.7151 cp
RUN TYFE: High Speed

REYMOLDS MUMBER:  0.53
ULL SCALE MASS X: 100

REDIAN DIAMETEF : \ WAMETER:  2.88 im

CUMLL
DIAMETER FIMNER
{im) 5
50.00 101.
40.00 10

30.00 101.2

25.00 101.3,
20.00 101.3
15.00 100.4
10.00 #3.1
8.00 BY.2
4.00 7.3
.00 2.2
4.00
.00
2.00
1.50 =
L-W
0.80
0«&&

1.8 1.1

“°ﬂ uﬂ’J‘VIBVI’i‘W BN
ﬂma\‘mmummmaﬂ



Sedibraph 2100 Y3.04 FhBE 1

LT HAMEER: 1
START 12210137 12401795
REFRT 12:34:08 12/01/93
107 RUM TIHE 0:z2%:546
SAM DEWS: 3.1880 g/cc
LID DENS: D.F733 afcc
- 18 VISE: 0.70%1 cp
"RiUW TYFE: Hiah Speed

GAMPLE DIFECTORYMUABER: DRTAZ
SAKFLE ID: /-51N9
GUNHLTTER: Ricromeritics
OFERATOK: S.5awalec
GAMPLE TYIEs /510
Liobih 1YFEz: ©.2 % Ca
AMGLTS1E TERF: 3%.7 d&d
BASEL INEAFULL SCALE:

RETHOLDS MUNBER:  0.30
L SLALE MASS : 100

HLARTING DIAMETER:
EHOING DIAMETER:

TRk DEGHE T fEk: Lol dm

chmiL o

TANE TEE FINER
{am) [+

S0 00 ¥8.%
A0.00 7.3
0. 00 77.0
25.00 7.8
20.00
15.00
14.00
8.00

50 i4.4
.00 20.8
ic.a

%-%ﬂu‘ii"imamwmm

D.

QRIANIUNRIINYINY

9

1:‘
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Sedilraph 5100 V3.02 FAGE 1

SAMFLE DIRECTORY/MIABER: DATAZ /7 UMIT WUHBER: 1

SAMFLE ID: ALZO03
SUDMITTER: Ricromeritics
OFERATOR: S.S5awalee

SARFLE TYFE: ALZ03

LIAUID TYPE: 0.2 X calgon
ANALYSIS TERF: 35%.46 deg
BASELINE/FULL SCALE:

STARTING DIAMETER:
EMDING DIAHETER:

HEDTAN DIAMETER:

DTARETER

{im)

50.00
40,00
30.00
25.00
20.00
15.00
10.00

8.00

4.00

s % - T
" .

"

EhUaLDE2222233

ﬂﬂﬁ'?'ﬂﬂﬂ

N

9

- I ) |

START 14:24:08 07/17/95
REPRT 15:25152 07717793
TOT RUM TIME 1:01:43
SAM DEWS: 3.9400 g/cc
LIO DEMS: 0.9%3% a/cc
VISC: O0.7127 cp

i TYPE: High Speed

0LDS MWUHBER:  0.3%
SCALE HASS %: 100

7.26 im

CUMULATIVE

HASS
FI
(x)

99 .4
99.8
7.7
9v.8
9.1
6.4
88.1
8z2.1

8

- fa

it RN INeINg

ANNIUURIINYIAY
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AICROMERITICS IHSTRUMENT CORFORATION
FlowSorbh 2300

BET SURFACE AREA AMALYSIS
REFORT DATE: 7717770

SAMFLE I.D.: ALZOD3

SARPLE MEIGHT: 0.1384 g

ROL. CROSS-SECTIOMAL AREA: O.
AMBIENT TEWPERATURE: 0.0

ADSORBATE: Mitrogen
BAROMETRIC FRESSURE: 740 mmHg
SATURATION FRESSURE: 775 mmbg

EXFERIMENTAL
(%)

Y=XAR(1-X)VA

‘NB’J‘VIEWI'?W gIN3

5,000 0.00240
13,000 0. 00502
18.000 0. 007046
24000 0.00722
Q.00922~9 L]
L]
]
]
]
]
-
o
X @
Tm =i g
(1-X)V &
[
o
L
@
1]
P

9,

FEHBREARARER SRR R AR E +

?’3

= -

ﬁ‘iﬁm’iﬂﬁ‘mﬁﬁﬁﬁ
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AICROMERITICS IMSTRURENT CORFORATION
FlowSorb 2300

BET SURFACE AREA AMALYSIS
REFDRT DATE: F/7/95

ADSOREATE: MNitrogen
BAROMETRIC FRESSURE: 760 maHg
SATURATION FRESSURE: 775 maHg

SAMPLE T.D.s Y203
SAMPLE WELGHT: ©.404% g
MOL. CROSS-SECTIONAL AREA: W
AMBIEWMT TEMPERATURE: Ol

EXPERIMENTAL DALA VOL hDSORBES A=P/Fo YeX/R(1-X)VA
€3] ; i/ 3]

5.000 b /1 \1¥% 0490 0.0499%

12000 ‘ 0.1177 0.,09847
18.000 a1 745 0.13428
24.000 yir : RS 54 0.178%2
BET SURF
SLOFE:
INTERCEFT:
C:
UL H
¢.178%2-¢ ¥ ¢
L] @
@ @
@ @
@ @
@ @
® @
& @
X e ® @
Y= === -] o
(L=X)IV @ ‘.ﬁ. o &
‘ - , . .
U 1mn9 .
@ U , @
@ ¢ o ®
, . ‘ .
QRIANNIUUBRIANGINE -
- - ————
0 X=F/Po 0.25



SARPLE 1

Doz =G13HWA

ADSORMATE: M1 trooen

SANPLE WEIGHT: O.46H4Z @ ’ | h L PRESSURE: 740 mmHg

nol.. CROSS-SECTIONAL AR
AMBIENT TEWPERATURE: U

0.12920-¢ |

X
" T—ﬁ
9

FRESSURE: 775 mmHn

EXPERIMENTAL DA HEEDT U YEXAR(1-X) VA
() 0y NN

0.03178
G.046Y15
0.09777
Q.12920

5.000
1. 000
18.000
24.000

HET SURFACE AREA:
SLOPE:
INTERCEFT:
C:
Vms -
CORRELATIONICD
Y

B - - e T T
1

lr

AuEINENINeINg

AN TUNAIINE A Y

x

ABREBLRRBAE

R RREIREREAERBRRAGE &

c+mGARAR

o
.

]
T

X=P/Fo
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MICROMER LY LGS THSTRURMERT CORFORATION
FlowSoarh 2500

BET SURFALGE AREA AlALYSIS
FEFORT DATE: 18729795

JamPLE L.D.: F 381107 ADSORBATE: Hhtiog:=n
EAHPLE WEIGHT: 0.4550 o HARONETRIC PRESSURE: 740 anlln
L. CROSS-SECTIUMAL AHER: ©.16Z2 neod SATURATION PRESSURE: 775 malln

AMBIENT TEMPERATLIRE: 0.00 L

EXFERIMENTAL DATA x=F/Fo Y=XAR01-X 1WA

(% LvioL

UL 0200
.04 04
0. DABAL
0.09214

5.000
P 000
18.000
24.000

BET SURFAL
SLOFE:
INTERCEPT =
C:
Va: !
CORRELATION COQ

pmmm—— - e

0.07214-%

-

¥

{1=X7%

LA

ﬂuﬁQMHﬂ5W81ﬂi

o-+--._ —

ammn‘imumqwmaa
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