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JSC-1AF
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FEI Quanta 600 FEG

10.0 KV EM Mag 500X

MSFC Material Diagnostics Facility

JSC-1AF on Carbon Tape 500X




FEI Quanta 600 FEG
10.0 KV EM Mag 4000X
MSFC Material Diagnostics Facility

JSC-1AF bright & grey phases on Carbon Tape 4000X




1AF-Cmag, bright phaze

bright p

annel

Bright phase 4000X -

note ca. magnetite Mohs ca. 5.5




Counts

Realtime: 58.8

Livetime: 50.3 JSC1AF-Cmag, medium grey phase

T T T T T T T T 2096

1372

1042

Si
al
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e : Ca Fe Fe
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0.00 1.28 2.56 3.84 S5.12 .40 T.58 8,96 10,24

H-Ray Energy (KeW)

Cruantitative Results far JSC1AF-Cmag, medium grey phase
Analysis: Bulk  Method: Standardlaszs
Acquired 25-Jul-2007, 10,0 KeY @10 eVfchannel

Elernant Weight %  Std, Dew, MDL  Atomic % k-Ratic  Intensities  Probability

o S4.68 1.61 0.2& 62,09 0.2e20 11140.5 0,95
Ma 3.10 0.21 1.27 2,68 00203 794.8 1.00
al 16.00 0.33 0.45 11.81 0.1322 4883.4 0.39
Si 20,77 1.08 0.27 1473 017029 E0&E.0 0,93

Ca 5.27 1.z20 0.29 2,62 0.0420 754.9 0,24

Fe 7 0,18 0.6 20,70 0.06  0.0015 3.8 0.00 Grey phase 4000X -

Total 100.00
? Thiz element iz statistically insignificant.

note ca. plagioclase Mohs ca. 6.5
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FEI Quanta 600 FEG
10.0 KV EM Mag 150X
MSFC Material Diagnostics Facility

JSC1AF - Nd Magnet Differentiation 150X



FEI Quanta 600 FEG
10.0 KV EM Mag 500X
MSFC Material Diagnostics Facility

JSCI1AF - Nd Magnet Differentiation 500X - note grey phase & spotty bright phase inclusions



Counts

Realtime: 87.6

Livetima: 72.6 JSC1AF-Md-mag, medium grey phase
T :l T T T T T T T 43?5
3281
2187
1093

Fe Fe
e T I-.Iﬂ._ T T T
0,00 1.28 2,36 3.84 3.1z &40 768 2,96 10.24

“-Ray Energy (Ke\'l

Quantitative Results for 15C 1 AF-Hd-mag, medium grey phase
Analysis: Bulk  Method: Standardlass
Acquired 25-Jul-2007, 10,0 KeY @10 eVfchannel

Elarmant Weight % Std. Dew, MDL Atomic % k-Ratio  Intansities  Probability

c 1.89 0.ey 1.67 3,12 0.0080 278.3 0.24
o] 53.58 1.42 0.20 66,51 0.3687 24313.8 0.94
Ma 269 097 092 2.1 0023232 1961.2 0,92
Mg 3.22 0.9 0.80 2,63 0.0z240 2031.8 0.00
&l 8.20 097 0.49 6.04 00651 S168.4 0.29
Si 21.01 1.00 0.27 14.86 0.1756 13337.0 0,39
ca 4,74 1.11 0.79 2,33 0.0433 1463.8 0.00
Fa .68 1.17 3.54 1,31 0.0300 166,29 0.00

Tatal 100.00

JSC1AF - Nd Magnet Differentiation

500X




FEI Qruanta 600 FEG

MSFC Material Diagnostics Facility

Braycote grease & 5% JSC-1AF -- Fluorine map 250x




Braycote grease & 5% JSC-1AF -- Multi-element map 250x




Realtimea: 5.3
Livetime: 3.9

Braycote + 15C-1AF, Ca map, 2504
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Quantitative Results for Braycote + JSC-1AF, Ca map, 250x

Analysis: Bulk

Method: Standardless

#cquired 24-Aug-2007, 15.0 KeW @10 eV/channel

Elerment
o)

Weight % Atomic %

711 14,94
201 14,23
19,27 23.61
1.00 1.10
1.1 1.20
215 2.36
17,29 15.64
1.1% 0.7&
11.71 T.38
2,22 1.17
20,81 9.41
100,00

k-Ratio
00463
0.0389
0.0837
0.0040
0.0064
0.0606
0.1264
0.0110
0.111%
0,019
0,1852

Intensities
1563.6
2296.8
97362

SEE.0
Q64,2
88423
18474.1
10e0.2
2945.7
1246.5
s042,3

Braycote grease & 5% JSC-1AF --
Calcium map at 250x plus EDS of ROI



LHT-1



FEI Quanta 600 FEG
10.0 KV EM Mag 1000X
MSFC Material Diagnostics Facility

LHT-1 bright and grey phases 1000X



FEI Quanta 600 FEG
30.0 KV EM Mag 500X
MSFC Material Diagnostics Facility

LHT-1 bright phase & grey phase 500X




Realtime: 148,7

Livetire: 100.0
T

LHT-1_qO08b_500x, spot #1
T

T T 119100

89325

Counts

59550

0.00

2.56

a2

297735

T T
10,24 12,80
¥-Ray Energy (Ke')

T T T
15.36 17,92 20,48

Quantitative Results for LHT-1_q08b_500x%, spot #1

Analysis: Bulk

Method: Standardless

Acquired 24-Aug-2007, 30.0 KeW @10 eVfchannel

Element
o]

Ma
Ma
al

Si
Ca
Ti
Mn
Fe
Total

Waight %
34,97
0.06
0,63
1.73
1.64
0.45
33.89
0,93
25,69
100,00

Atamic % Oxide 9%

61.88
0.07
0.73
1.82
1.65
0.32

20.02
0.43

13.02

0.00
0.0
1.04
3.27
351
0.632
56.53
1.87
33.06
100.00

(Mazo)
(Mg
[(Alzo3)
(5i02)
(Cad)
(TioZ)
(Mn2o7)
[Fal)

k-Ratia
0.0000
0.0001
ooo1g
00037
00075
0.0047F
0.3249
00077
0,2z224

Intensities
0.0

460.9
Te91.7
28397.3
45227.6
17416.4
1174398.9
25010.8
436906.6

LHT-1 bright phase #1

500X - note limenite



Counts

Realtime: 139.0

Livetirne: 100.0 LHT-1_q0&8b_500%#, spot #2
T E T T T T T T 945?8
TO933
Al
47289
23644
T T T T T
0,00 2,56 5.1z 10,24 12.80 15.36 17,92 20,48
®-Ray Energy (Ke')
Guantitative Results for LHT-1_qO08b_S00x, spot #2
Analysiz: Bulk  Method: Standardless
Acquired 24-Aug-2007, 30.0 KeV @10 eVichannel
Element Weight % Atomic % Oside 9% k-Ratio Intensities
o} 46,69 51,52 0,00 0,0000 0.0
Ma 0.86 0.78 1.15 (Ms20) 0.0026  15733.2 LHT-1 g rey phase #2 500X
Ma 4,56 .96 7.56 (Ma0) 00186  137606.4
Al 13.03 10,19 24,62 [(Al203) 00835 433102.8
Si 24,55 18.45 52,53 ([Si02) 01190 7405%8.0
Ca T3 4,08 10,84 [Cad) 00851 3564887
Fe 2,57 0.97 331 (Fed) o0zz7 TTO19.2
Total 100,00 100,00



FEI Quanta 600 FEG
30.0 KV EM Mag 3000X
MSFC Material Diagnostics Facility

LHT-1 phase bright gradations 3000X



Realtime: 135.7

Livetire: 100.0
T

LHT-1_q07b_3Zkx, spot #1
T

logl(Counts)

0.00

2.56

5.12

10,24 12,80 15,36 17,92 20,43
#-Ray Energy (Ke')

Quantitative Results far LHT-1_g07b_3ks, spot #1

Analysiz: Bulk

Method: Standardless

Acquired 24-Aug-2007, 30.0 KeV @10 eVichannel

Element
o}

Total

Weight %
2606
4,11
0.43
0.24
2.7
3,73
0,87
0,20
0.23
46,36
2,56
100,00

Atamic % Oride %

6075
5.83
0.51
0.33
3.70
3.58
0.73
0.61
0.11

22.47
0.79

0.00
1e.21
0.58
1.39
6,99
7.99
2,18
1.27
0.47
29.90
3.02
100.00

(FzoT)
[Mazo)
(Mg
(alzoz)
(5i02)
(503
(Cad)
(MR2o7)
(Fel)
(S

k-Ratia
0,0000
00153
00010
00022
ooiiz
00153
000351
0.0023
0,002z
0,4339
onoziz

Intensities
0.0
27916.9
21242
5290.0
27106.2
3E1TT.3
12854.5
193091
3274.2
&2075E.6
4214.9

LHT-1 bright phase #1 3000X - note Strontium



Realtime: 139.3

Livetire: 100.0
T

LHT-1_q07b_3Zkx, spot #2
T

T T Fr T T T T 70143

52607
b
b
=

5 35071

17535

Sr sr
T T T T T
0.00 2.56 5.12 7.68 10,24 12,80 15,36 17.92 20,48

¥-Ray Energy (Ke')

Quantitative Results for LHT-1_g07b_3ks, spot #2

Analysis: Bulk

Method: Standardless

Acquired 24-Aug-2007, 30.0 KeW @10 eVfchannel

Element
o]

F

Ma
Mg
al

Si

5

Ca
Mn
Fe

Sr
Taotal

Waight %
33.01
2,33
0,28
0,61
4,54
4.85
0.40
1,29
0,29
439,15
3.25
100,00

Atamic % Oxide 9%

58.43
2.47
0.24
0.71
4.77
4.90
0.25
0.91
0.15

24,92
1.05

0.00
9.19
0,28
1.00
8.39
10,29
0,99
1.21
0,59
£63.23
3.84
100.00

(F207)
(Ha2o)
(Mg o]
(Al1203)
(Si02)
(503
(Caln)
(Mn2o7)
(Fedn)
[Sr)

k-Ratia
0.0000
0.0029
0,0007
00016
00138
00137
0,002z
ooilg
00z
04647
00271

Intensities
0.0

2004 5.5
1690.5
4720.6
410584.2
60194.,9
5917.0
33517.2
S079.5
803829.1
E7459,2

LHT-1 bright phase #2 3000X - note Strontium



Counts

Realtime: 125.8

Livetire: 100.0
T

LHT-1_q07b_3Zkx, spot #3
T

Al 5i

T T T 47882

25911

23941

11370

T T T T T
10,24 12.80 15.36 17,92 20,48
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Guantitative Results for LHT-1_q07h_3kx, spot #3

Method: Standardleszs

Acquired 24-Aug-2007, 30.0 KeV @10 eVichannel

Analysiz: Bulk
Element Weight %
o] 46,82
Ma 0,56
Mg 0.41
Al 16.51
Si 23.11
=1 0,43
Ca 10,73
Mn 0,00
Fe 1.44
Taotal 100,00

Atomic % Oxide %

62.14
0.52
0.326

12.99

17.42
0.z28
S.68
0.00
0.55

0.00
0.75
0.68
31.19
49.45
1.07
13.01
0.00
1.85
100.00

(Maz Q)
(Mg )
(alzoa)
(5ic2)
(503
(Cad)
(Mn207)
[Fel

k-Ratia
0,0000
00017
00017
0.0895
01122
0,00z3
0,005
0,0000
00126

Intensities
0.0
ST17.8
&920.7
359776.8
3T6265.0
£917.2
267361.3
23.5
23069.7

LHT-1 medium bright phase #3 3000X



Realtime: 124,35

Livetirne: 100.0
T

LHT-1_q07b_3Zkx, spot #4
T

ER

T T T 39900

29925
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10,24 12,80 15,36 17,92 20,48
¥-Ray Energy (Ke')

Guantitative Results for LHT-1_q07b_3kx, spot #4

Analysis: Bulk

Method: Standardless

Acquired 24-Aug-2007, 30.0 KeW @10 eVfchannel

Element
o]

Ma
Ma
al

Si

=1

Ca
Mn
Fe
Total

Waight %
47.10
0.89
5,23
11,28
24,732
1.01
.30
0,06
326
100,00

Atomic % Oxide 9%

61.97
0.82
4.62
.80

18.57
0.66
3.31
0.0z
1.23

0.00
1.20
8.84
21.21
53.02
2.51
2.81
0.11
4,19
100.00

(Mazo)
(Mg
[(Alzo3)
(5i02)
(s03)
[Cad)
(Mn2o7)
[Fal)

k-Ratia
0.0000
0.0027
o0z1s
0,0534
0,1zz0
0.0053
00527
0,0005
0,0zg9

Intensities
0.0
E728.4
55897.9
149538.7
166114
12335.5
119233.1
T04.5
40699.9

LHT-1 medium bright phase #4 3000X



Counts

Realtime: 115.7
Livetirne: 100.0
T

LHT-1_q07b_3Zkx, spot #5
T

Ca

&l

T T 11505

2928
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10,24
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T T T
15,26 17.92 20,43

Guantitative Results for LHT-1_q07b_3kx, spot #5
Analysiz: Bulk  Method: Standardless
Acquired 24-Aug-2007, 30.0 KeV @10 eVichannel

Element Weight % Atomic % Oside 9% k-Ratio Intensities
o] 46,04 51,85 0,00 0,0000 0.0

Ma 1.10 1.0z 1.458 [(Mazd) 00033 2886.0

Mg 1,33 1,17 2,20 (Mgo) 00053 SeR5.z

Al 13.40 10,67 25,31 [(Aalzoz) 00591 T2294.0

Si 20,57 15.74 44,00 [(Si02) 0.1031 25318.0

=1 2,32 1.56 5.80 (503 ooiza 10958.6

Ca 13,94 T.47 19,50 (Cad) no11az a95216.2

Mn 0,03 0.01 0,06 [(MnzZO7) 00002 125.1

Fe 1.29 0.50 1.66 [Fel] 00112 5544.0

Total 100.00 100.00

LHT-1 grey phase #5

3000X - note Sulfur






