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Abstract

The crystal structure of high clinoferrosilite (FeSiO;) with C2/c symmetry after the
transition from orthoferrosilite at 1025°C was determined at 1050°C using a high-tempera-
ture four-circle diffractometer. The cell constants are g = 9.928(1), b = 9.179(1), ¢ =
5.338(DA, B = 110.20°(1), V = 456.5(1)A>. The Fe2 polyhedron can be considered as six
coordinated because the next two oxygens are too distant (3.191A) for effective coordina-
tion with the Fe2 ion. The mean Si-O bond length is 1.634A and the mean Fe-O bond
lengths in the M1(6) and M2(6) polyhedra are 2.176 and 2.300A, respectively. The
polyhedral volume calculation reveals that the six-coordinated M1 polyhedron (13.40A%) is
larger than the six-coordinated M?2 polyhedron (11.93A%. This is related to the large
distortion of the Fe2-polyhedron in the high clinoferrosilite structure. A similar tendency

has been observed for the high clinopyroxene structures reported previously.

Introduction

The existence of a C2/c polymorph in Ca-poor pyrox-
ene was predicted by Morimoto and Tokonami (1969) and
Smith (1969) as a non-quenchable, high-temperature
phase of P2,/c clinopyroxene. The transition between
these two phases was found to be a reversible and
displacive transition using the high-temperature, single-
crystal X-ray technique of Smyth (1969) and Prewitt et al.
(1970). The crystal structure of the C2/c high-temperature
phase of Ca-poor pyroxenes (hereafter high clinopyrox-
ene) has been determined by Brown et al. (1972) for the
composition EngsFs3oWos and by Smyth and Burnham
(1972) for the composition En; Fsg7.sWo, 5.

Sueno et al. (1976) carried out high temperature crystal
structure refinements of orthoferrosilite (FeSiO3) at sev-
eral temperatures and afterward found a rapid trzasition
from orthoferrosilite to high clinoferrosilite that was
reversible and topotactic. The details were studied by
Sueno and Kimata (1979). The behavior of the ortho-clino
transition in ferrosilite is quite different from that previ-
ously reported on the natural intermediate orthopyrox-
enes which have non-reversible, sluggish, and non-topo-
tactic characteristics (Smyth,1969; Smyth and Burnham,
1972; Smyth,1974). To elucidate the effect of the compo-
sitional difference on the behavior of the ortho-clino
transition in pyroxenes, Sueno and Kimata (1981) carried
out a high-temperature in situ X-ray study of the ortho to
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clino transition using synthetic orthopyroxenes with sev-
eral different chemical compositions around the ferrosilite
corner of the pyroxene quadrilateral. They found system-
atic differences between the different compositions, but a
rapid, reversible, and topotactic transition was found
only in pure ferrosilite. A high-temperature crystal-struc-
ture refinement of high clinoferrosilite is, therefore, im-
portant for providing the basic data for the analysis of the
ortho-clinopyroxene transition mechanism.

The main intent of this study is to compare the struc-
ture of high clinoferrosilite with those of orthoferrosilite
at several high temperatures and high clinopyroxenes
with different chemical compositions such as high clino-
hypersthene (Smyth and Burnham, 1972) and high pi-
geonite (Brown et al., 1972).

Experimental

X-ray intensity data collection

A single crystal of orthoferrosilite, 0.10 X 0.08 X 0.06
mm in size, was selected for high-temperature diffraction
intensity measurement from those synthesized hydrother-
maily at 800°C and 20 kbar for 16 days by Dr. D. H.
Lindsley. The crystal was mounted parallel to the ¢ axis
on a Suprasil quartz glass fiber with a high-temperature
cement composed of high-alumina wool and liquid binder.
To prevent oxidation of Fe?*, the crystal was sealed in an
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FOons)

G504
16.68

1.91
25654
25499
2G957

9490
2080
2353
16.26
57.48
344609
34-04
45470
19.59
2807

5.66
2307
2108
B2+65
586064
2G99
42430
29.07
28070
3173
15.05
1611
22.87

9429
19.76

9‘09

2,07
19416
17.16
35438

24,80

60.08
2331
80,78
2220
1890
20.48
HUe 95
45.81
66«51
26477
30eh4
15094
32,17
3250
186409
181.03
75«70
78465

CF(CALC)

17.53
22450
0.7 4
16e4¢
31.38
19,73
12.42
2292
6.62
6.76
53.66
31.01
31652
51653
15.84
26.08

2096

26,60
31469
87.88
51435
39.%6
40,17
26.34
2,08
11429
5.97
l.858
5,13
4458
11.25
650
8.73
5.88
0.87
3240
15.72
60,53
30.09
7864
18,77
20.18
19.59
68,03
44,49
62.85
5.27
30619
10.05
37660
33.%5
25.55
184.089
73.82
83.04

Tabk?7-l(Sueno,Kimata & Prewitt)
DEL/SIG

ACCALC)

17,531
22500
0577
16'437
31.383
"190725
12.416
22.921
‘6.617
6756
"‘53‘661
'310007
'31'516
"51-535
15,842
-26.076
‘?'952
=264,602
'310690
~-87.879
‘51t351
‘39-959
-40.171
-26+338
2.080
~-11.286
-5.966
1.850
56127
"40580
11.254
6498
~8.729
S5.876
~0.869
-32.405
-15.718
'600530
"30'094
-78.638
~18.768
-20.185
15.591
68,026
=44.493
62850
‘5v259
30190
'100050
37565
33.948
254553
184.390
72.819
83,040

BCALC)

0,000
0000
0000
0.000
0.000
0a0no0
0000
06000
0000
0s000
0.000
0000
0000
0.000
0.000
0.000
0000
0e000
0.000
0,000
0.000
Ca00O
0,000
Cs000
0,000
0000
0.C00
D000
0000
0.000
OOOOO
0.000
0e000
0.000
0000
Ce000
0.000
0.000
0«000
0.000
0.000
0.000
0.000
0.000
0.000
0000
0000
0000
O-OOO
0,000
0,000
0.000
0000
0.000
0.000

SIGHA DELTA F

15.02
785
15.81
5643
5,88
5,54
10.78
5.98
5044
6+51
2.78
3,28
3435
3,08
7.00
5466
14405
6.08
5424
194
2403
3.68
3.05
4.69
4,07
3,20
4,50
6.11
7.00
10.58
3.83
5:91
804
5.63
7450
2,81
3.18
1.51
2!80
157
3.16
7035
7.23
1.31
lo14
1.32
296
3'20
7410
4410
3+45

Lol

2480
1036
1.32

-13.50
'5082
1.33
9.10
"5039
GeB5
’2052
=212
1691
12.50
3.82
3.08
2.53
_1084
3475
2.59
2470
~3.53
-10e61
-5.23
7629
~9.97
2-13

. 273
26662
20645
9.09
14.26
1775
4471
8.51
259
005
13.28
1629
298
9.08
~0045
=679
2414
344
=128
0.89
-3.07
1e32
3'73
21.51
0a45
5.89
“bo 2
_'1045
‘7007
"3.86
1.88
~4439

~0.898 %
”01741
0.084 %
le677 %
‘0-918
1.776
'00234
~0.355
3,107
1.619
1e376
0.912
0754
~0.596
0536
0,458
06192 %
‘00580
-2.024 %
—2.691
3.508
=2.706 %
0.698
0.582
6e542 3
60393 3%
2+018 %
20333
. 26535 ¥
0e445
2.218 %
04309
0.006
2360 ¥

20172 %

1.058
20854 3
~0.299
‘2-427
'10359

1.085" "

‘00174
0.123
-22353
1160
2.818
7256 3t
0el42
0.830
'10078
'00419
—10709
-1+381
1.389
'30318
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F(0OBS)

l‘}b-BB
152.68
14.90
34,83
28.38
5680
56,18
79.22
170641
22+71
107.12
6Be22
41018
4856
463,74
26642
56666
83,67
2693
25064
0.24
53228
118.75
158649
2019
1976190
145085
11847
6371
2175
72430
1376
17.11
56,65
3B.06
R0.37
B83.10
46.060
1206
l‘)3.01
2752
46025
5176
23.74
43.95
B83.57
782
13416
2853
3440
578
10.63
2768
lo.a?
48634

¥
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F(CALC)

151497

15551

3,07
42452

41439
41.83
49,07
79,81
168.15
21449
11240
6767
47452
5214
3264
1a69
58.87
B0.90
24421
5.20
7005
54,88

114422

171.36
30.86
209.46
137.80
121.37
64451
18.97
70.78
1.42
21647
54405
36.79
81.17
84426
47,07
21646
101.84
26.05
35,31
67430
25.70
41.72
B3+75
8038
5055
39.45
3,68
13,23
12.29

24459

2043
35.53

Table 7-2 (Sueng Rimata & Prewitt)

ACCALC)

1514966
155508
2,067
424519
01391

41827

49.075
79.8172
168.148
-21.487
112.3906
({)706‘)67
47.521

52«142 ‘

'32-637

"10691

“UO-QO.L
-244210
"501(‘;;:‘
—70005(+
-54,878
~114.222
171.358
_300860
209461

121.372
-64.512
-18.971
"70-781
) 10-420
-21472
-544050

36.786
-B81l.166
84,259

~-474069

"'2104()3
101.838
‘26.052
35,311
67304
25.702
41721
83.748

B8.378

5.547
29,446
'3&676
13.229
12.294
24591

2430
35.528

1

137.800

B(CALC)

0,000
0.000
06000
0000

0,000

0.000
0.000
0000
0.000
0.000
0.000
0,000

L 0e000

0,000
0,000
0,000
0.000
0000
0000
0.000
0000
0.000
0.000
0.000
0000
0000
0,000

0,000

0000
0,000
0-000
0.000
0.000
0000

0.000

0000
0,000
0.000
0.000
0.000
0060
0,000
0000
0.000
0.000
0,000
0,000
0000
0.000

0-000
0000
0000
0000

0000

SIGHMA DELTA F DEL/SIG

2024
2.34

4e66

434
4629
1.89
1.57

136

2.58
1.24
1.67
1.42
1.86
229
193
2,03
1.11
1637
2468
5¢51
213
2014
1.96
243

1/
1,10

2498
226

1.94 -

157
3.48

2.19

7eb64
5.329
la71
1s66
legt
1.39
1.00
1.56
l.81
6e73
2011
1.93
1,27
1.07
1e42
5.09
4.05
3,10
966
7403
4439
le41
2071

l.21
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FOOs)

30666
13490
1447
393
4He43
2326

Q649
liiel2
16121
3‘70’:)‘/‘
20626
1W%e11
46408
ﬁfo?ﬁ
7570

7475
7heB0Q
J.“?.OZ
33431
2759
11.72
D"t()?
16+56
L31.40
0773
4300
345.82
2let?

b4
21.62
3% 49
7201
23.91
23772
30443
5742
25497
31.65
25413
17637
1363
2747
266506
ESJDQB
22459
1443
10447
2562
25452

556
ﬂ1086
7he22
15.81
2055

35.78

FICALC)

2407
15.85
094
37.50
4h632
22660
5,03
206()
14.83
37-{’1
12.43
10631
45,18
58.07
83.35
17.44
7797
23,40
3.36
21450
26,56
B30e24
16.03
130.31
()7-74
37.61
32.76
17.98
21.51
2730
225
2675
7637
11.068
21.54
30,38
7+53
24,77
25-67
3-3()
1524
15.25
3e52
757
4,18
4475
9,87
2104
7.03
20433
38.17
2267

17455

9.85
2340

Table 7-3 (Sueno, ximata & Prewitt)
SIGHA DELTA ¥

ACCALQO)

~2:609
0936
~37.499
(}{3-317
-22.598
5.028
"?-601
14.832
37614
12_0/435
106307

454180

58,068
82,340
174306
77968
23404
3.3()0
21.90%2
26565
B0e243
—160034
130,310
677472
37611
22,741
-17.672
21.910
~274207
-7 240
-2be 717
7357
11,678
~21.537
-30.376
=7.52%8
-34,767
-25.674
-3,359
~15.239
".50247
~2.517
-7<507
6,175
N 746
-9.891
-21+643
7,029
204332
-38.1566
-22v(372
-17.55¢4
Q.54
~22.395

B(CALC)

0,000
0.000
0,000
0,000
0.000
0.000
0.000
0,000
0.000
0.000
0s000
0000
0+000
0.000
0000
01000
0.000
0,000
0000
0.000
D000
0000
D.00C0
0,000
0000
0.000
0000
0.000
0,000
0.G0U
0.000
0.000
0000
0.000
0000
0.000
0sQ00
De00Q0Q
0000
0.000
0.000
Ce00
(000
D000
0e 000
Ga00D0
0.000
0000
0000

0,000,
0.000.
0.000"

0000
0,000
0s 000

2.16
4.92
6.01
1.57
127
2:34
6.60
4.94
671
2:71
3453
1.86
1.52
1.71
157
6697
1.93
7032
4,97
"5.22
790
2.08
3.62
2.13
1.76
2:26
2073
36037
7.94
3.63
255
1.99
46060
5.31
2.55
2023
3.67
3,23
4,17
7.82
8.34
4ab7
4432
4,07
5.9{9
9.24
19,49
‘5.0()
12.22
3.65
5.16
8010
5.06
4455

2799
~1.96
13.53
143
0elc
0.66
b4ot7
15.46
1.38
033
7.83
"1-20
. 090
-12.29
=765
'9'69
-3.17
-4.,78
29.95
5.68
-14.84
-13-65
053
1.009
1.98
239
3,06
10645
-13.27
"5068
32.25
45.86
16.54
1804
8,89
2004
18.44
'3012
=054
9.02
-1la61
13.22
23.04
12.91
18¢41
9.69
0.57
3.98
18.49
“14077
3,70
3.55
-1.75
16.70
1239

DEL/SIG

12,958
"‘0-397
20251
0.210
0,091
0,282
0677
3,129
0205
0121
2.215

"’006(46

0e592
~7.154
‘[4-858
'103()0
~1e646
~0.654
6.021
1.087
“10878
’60574
0134
0.511
1.128
1.058
1.121
3.106
’10672
"1-563
12,670
23.014

3,593 3

3.399
2.504
9,000
5,029
‘0-951
‘00130
. 1153
~0e1G3
2.830
5,333
2596
3,072
1048
0.061
0786
3,795
"11209
1.012
0.688
"00215
2.802
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FuRs)

30691
20068
1¢+19
7304
32e57
51449
1174
35415
19.01
17610
28653
26ebH2
2168
10.85

394
1Hheb1

2429
24006
18.75
14«70
20621

Z.15

18963

13,47
53477
l'l.).‘~)2
20641
24450
15427
1125
1346
22630
27«68
32,09
13.23
“Igc}:,'rs
12606
2549
206753
13640
27+G1
14697

7210
1t.58
2he56
10661
2229
35a732
25.8¢4
2279
2952
2671
15,96
6795

39.45

FLCALC)

40,24
29-6"}
10«27
72.006
30647
474,94
20438
36,05

4e69Q

17.14

2276
28679
20.8b
UOBB
1.29
15,61
2'24
16.83
340
15.60
2.G0
4ot 2
3.32
770
2¢52
Q.90
19.04
18040
3,93
3'35
101'5
34.35
321.31
2974
9013
49627
boll
26480
1365
Babid
1504
16,51
- 150
12.60
23.60
434685
2979
38,78
15.8¢
233()0
19.G62
25010
18.97
6794
44,70

Table 7-4 (Sueno, Kimata & Prewitt)

ACCALC)

40,293
-ZQ-BQU
"10-3)73
-72.06¢0
—30.474
-474941
-20.383
-36.052
46990
'17'140
-22l963
28,788
_201858
0334
1,290
15600
Re242
18.8248
3.462
15.604%
2901
-l 29
3,323
74705
=2.522
-0.8299
17.094
-1 404
263G
2,329
‘10452
244855
31308
29.744
6.129
19,272
54109
267928
~12.647
-Ha685
_15o07é
-1 fn‘jd(?
1.4927
~12.5%7
-23.595
h3e4577
29739
38,779
15.837
23.600
19.9218
18.970
67943
444698

C(CALC)

0.0G00
G000
0.000
Ca000C
0.000
0000
0,000
0.000
0e00O0
D000
0.000
[PRORAY
0000
0000
0.000
0.000
0000
0.000
00000
0e000
0.000
0.000
0.000
2.000
0,000
0000
0.000
0000
D000
0000
0000
0000
0000
0.000
0000
Ge000
0,000
CoQOD
0000
Co0Q
0000
Ca000

0000 -

0.000
0000
Us000
0.000
04000
04000
0000
0000
0.000
0000
V000
0000

SIGHA DELTA F

3.68
3.21
3,63
1.67
2.13
1.83
601
253
3,72
4e02
2036
285
4,02
785

G.68

3065
905(3
2085
3,58
4,81
3,01
8,98
3.80
4,81
3.60
7.28
3,30
2.81
4430
563
4,81
293
2486
2.G3
5,51
2.08
5:16
3632
3.97
B.56
4,79
7.99
12471
7627
4,66
3.38
4077
3+25
Gott7
5.58
b4o74
474
5.58
1.99
2.68

"9038
“4-96
5,82
0.98
2009
3455
"8064
"0-90
14032
=0.04
557
"2016
10.82
1052
2465
1.00
0,05
5023
15,29
"0-90
17.31
"1028
150,33
1076
31.25
10,02
1632
609
1134
79?7
12.01
~6+56
"3063
3.34
4410
0«58
6.55
'1-31
7408
4071

12.84

~1.5¢4
5,60
3,98
296
-3007
"6-50
"3.()5
1000
=0.81
9.,60
1.61
-3.01
0.01
-5.25

DEL/STG

=2e547 %

'1.542
1602
0.586
0.985
1e944

"10438

"00358
3.851

"00011

v 20359
'0-760
2,693
1.339
0273
0275
0.005
1.839
4.268
-0.188
5.743
—0¢143
4,033
26240
8,681
1375
0.400
2016()
20634
1.408
24499
~2e237
'11267
l.141
0e744
0,278
1,270
~0,3296
1,785
0.551
2.881
-0.103
0eG41
00548
0.636
’00908
-1.361
’01938
20237
-0.145

2026 3

Pe340
~0.540
0,004
=1.95%
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H ¥ L FOS) FICALC) ACCALC) HCALC) SIGHA DELTA F DEL/SIG
4 fa 3 2he47 19.27 19,268 0.000 3,73 7.21 1,930
5 7 E 30,31 26417 244147 0.000 2,15 balls 1.551
3 7 3 15420 7.92 ~7.924 0000 4,84 7.28 1504
1 7 3 20077 13.94 13,044 Ve0n0O 2,00 1082 3.610 3
-1 7 3 23417 5,34 540840 0,000 3,25 17.33 5336 3t
-3 7 3 2112 5,05 3,052 0,000 3,80 15,26 4,016 ¥
-5 7 3 P22ehh 25470 . 25.701 0.000 44,29 -3,06 “0.714
-11 7 3 25435 3,32 -3,273 J.0n0 Sl 2602 - 4,769 % ;
-10 6 3 1679 1eiih 1.050 0900 732 15.74 2,150 3% ;
-8 h 3 14425 2651 -2.511 DwpnO GeB2  11.74 1e722 %
-5 A 4 4a2?7 1849 12.943 0,000 11:2% ~14.67 -1.300 %
0 ) 3 SR} 1.24 1244 De00U 6ehHd 515 0775 2%
2 6 3 21637 15889 15346 De(NO 296 5.57 1,862
6 6 3 22449 Uesl 0e?05 0.000 3490 2158 54522 3
A b 3 18.57 5,28 5,283 0.00C 5,51 13.29 20412 %
7 5 3 224272 23.21 23.206 0,000 4alb -0.99 ~0,22%8
5 5 3 11.97 14,16 144160 Ceplil 5,07 =2.1% =0.431 {
R 5 3 .44 29.21 26,209 © o 0.Q0U 1.98 5.23 2,649 :
1 5 3 11.20 > 10687 Cep00 4650 Deb? 0a127
-1 & ks 94 50405 50.845 0.00e 1.57 009 0.059
- K 3 AN, 42,62 424930 04000 1.83 -2.07 -1.1325
-5 oy 3 26417 11.27 "-11.372 0.000 2,00 14480 50109 3t
-7 5 3 ale(y 35,45 35,448 7000 265 5.64 24133
-11 5 2 21 BD 4.61 4,805 Da00U 6631 17.01 20605
-12 4 3 .ttt 14429 ~14.292 U.000 7410 5.57 06784
-4 4 3 Ba20 18,43 18,431 0.000 5,64 =1023 ~1.812
-2 4 3 72496 71.02 -71.022 0,000 1e44 162 1332
0 4 3 12,03 2078 20.757 0.000 3,72 -6.83 ~1.826
2 4 3 ARENt 1ha11 -16.,113 Ue000 2.98 2449 0.835
4 4 3 20,51 léei 0 -14.900 0000 2.71 3,61 1331
8 4 2 26.09 1654 -164543 0,000 3.85 0,55 2eb479
9 3 3 30.91 31.4% -31.431 0.000 3.21 ~0e52 -0.162
7 3 2 N2 e 33 3B.ah 38,476 D.000 2.13 2.85 1.813
5 3 3 97.35 96 .14 T -9k, 138 0.900 1179 1.22 D678
3 3 3 1209 1le2m -11.280 U000 4,00 1.41: 0353
1 3 3 11048 109,20 -109.202 0D.000 1.83 1.28 06701
-1 3 3 122,73 12400 ~124.000 0.000 1.98  ~0.27 -0.123
-3 3 3 R3.04 B5.55 ~B85,554 D000 1.52 -1.61 -1.059
-5 3 3 )%, 35 93,54 -92,537 0.000 Le67- =019  =0a111
-7 3 3 32459 12.07 -12,065 0.000 2401 204572 78355 3t
-9 3 3 J4eDb B4 .01 -84 44173 0.000 199 -0.35 -0.178
-8 2 3 43,07 46,37 ~h6h o318 0a000 2.26 -2.35 -0.994
-6 2 j‘ 23."}3 _570/43 “37«»42() ”-OOO 2036 ’l’:OQQ ’3-596 3
'-C} 2 3’ 25#55 : 18022 ‘]80?24 (‘cUOO 1093 7’33 3:806,
-2 2 3 133648 14118 -141.176 0000 2e16 ~2.70 -1.250
0 2 3 27 .28 21450 -21.503 0000 1.74 5.77 3,314
2 2 3 59,66 51,74 ~-51.736 Ce000 1.51 0e92 0e613:
4 2 3 37.04 37443 -57.635 0,000 1,83 ~0.060 ~0.3226
6 - 2 3 2%.11. 29.01 -29.613 0,000 . 2.29  -1.50 . -0.653
8 2 3 57428 61417 -41e187 D.000 . 1.64 16412 © 84298
9 1 3 2.03 2,23 3,325 (USR] 11.22 “0.29  =0.026 ¥
7 1 3 13.06 2le00 20.959. 0a000 4,89 -7.94 ~1e624
5 1 3 2153 S.00 -5,077 0.000 2.46 1646 — 6636
2 1 2 1.24 0,709

35.72 3444 344481 Uen0D0 1.74




§/05/19  1040C ii-CLIKO FERROSILIIE

H K L Ferung) F(CALQ) ACCALC) E(CALC)
-1 1 3 e 00 IR, 49 20,387 0000
-3 1 3 2959 30.,7¢ 20,782 0000
-7 1 3 FheyZ 24,27 Ahe 30606 0.000
-1 9 5 £Ceb? Getiy ~5.487 0.000
-3 G 5 Gelt 7630 -7.%90 Dep00
"‘5 Q 5 25'50 26‘.1@ ”2(‘0159 D-UOO
-6 t 9 Aled () 2406 24,458 0000
-4 3] 5 1055 554 3.341 0000
-2 G b wle%3 43,70 -47.,099 Cep00

1 7 5 1736 IR 145406 0.000
-1 7 5 1055 Zeb7 2517 0.000
-3 7 B 17641 loesY ~10.546 (eQ00
-7 7 i FAUPRIE 1159 11240 0appn
-5 7 5 12.01 13,7% -12.754 Ue00U
=& f P 15462 Goeth® Nebhe 0e000
=-A 6 5 8.9 Bo (3 ~le 629 U000
-4 t b 1561 le0n (1a297 0000

¢ o) 5 14516 5.72 ~8.727 Cenn0

k. 5 5 25002 2750 =27 8395 0.000

1 s = 13.71 1237 =12.3606 0000
-1 5 S 1957 14,74 -14.790 0000
-3 5 5 17284 15,58 ~15.980 De00
—5 5 5 (lu7l 7055 "7:350 Ut’JDO
-7 5 5 AR 2645 26,454 Ue00O0

-11 5 5 730 3,51 -%,512 0eQ0DO
-8 4 5 2676 8.63 2,827 0,000
-5 4 o} 22«10 15.94 17.939 0000
- 4 5 lte (9 11.47 ~11.466 0000
-7 4 5 AMa3] 33’7{\ 33,698 0-000

z % b LneuR lesle l16.162 0-000

= z 5 qlets 45.5¢ 45,946 0.000

2 i > 7ell 2aC7 : 2670 G000

1 3 5 Yidetl 79650 79600 0e000
-1 3 5 S1leB2 56.76 56755 0,000
-5 3 > S4ell 55,32 55.3225 0s Q00
-7 3 5 1971 25621 25377 0.000
-9 2 b) HlieRQ 5790 57.9072 J.000

-12 2 5 15637 22427 22266 o0
~-10 2 5 15454 10633 10.326 De000
-8 2 5 51450 29,22 2%e733 D000
-6 Z 5 2iie 20 29,132 3,127 ool 0D
-4 z 5 1187 2405 ~2.052 0a000
-2 2 5 Heel? 64,77 6467106 Co008

0 z 5 1237 19.45 15449 Ue00

2 2 5 3. 30 37643 37427 0000

4 2 S 18,435 18.064 18643 0-000

3 l b 27v1+3 2()00(3 _260063 U-COO
-1 1 5 2110 1144 ~11439 0.000.
-3 1 5 Gell Q.00 -8.001 0.000
-7 ] 5 185.82 2527 -25.273 0.000
-9 1 o] 1013 7427 72665 0.000

-11 1 5

1849 3407 =3.0069 0.000

SIGHMA

260
1oty
1.47
2.23
4625
10.48
4479
5,04
7432
2+53
4619
5.83
4619
5.11
Be4 G
6-55
7465
4420
2,63
3.68
3,15
4,50
3,23
ba4?2
Re37
39(4-2
6.18
4615
3,05
3.48

2413

5.78
2019
10.21
1+69
1449
1.86
1.61
3,73
2.33
8410
5,32
2.71
1.84
4,325
1.57
4.87
1.91
4.00
2.60
2.70
4,97
3.68
7.60
Sl

Table 7-6 (Sueno, Kimata & Prewitt)

DELTA F

12.17
-2,30
-1.19

056
13.14
"],-33
'00@9

~3.06

721
"1077
?142

8.03

6y87
B.91
'0-74
15417
-0e54
14.91
7+91
1043
-2-88
1+35
4,78
~3.14
'2-64
0.27
18.79
13.96
3.16
4‘63
. 0.61
"6-08
-4 +49
-0.5¢
0.84
-5.23
1.22
-1.19
“5'67
0646
"6.89
9.22
226
"0083
9.82
"2-5/4
~7.07
0.87
~0.29
1.37
9.66
1«11
"6045
2.16
15.42

DEL/SIG

4,202 %
~1.508
~0.810

0,253

3,088 *
=0e127 3t
“04143
-0s607

0.085
-0.700

0.578

1378

1s641

le744 3t
-0.088

2317 3t
"00068

3.548 3%

20177

2,532
"00914

0,299

1480
-0.710
~0.316 %

0079

3,041

3,362

1.0328

1.328

0.288
"10053
'20045
~0.055 %

0498
-2.003

0.658
=0.740
-1.518

0209
'00851

1.731 3

0.835
'00"&;51

20256
'10615
-1.452

0455
~0.073
0826

3,583 %

0.223
-1.752
0.284
L lB2 X

SR

S e
>k

o8
=Xk




9/05/7153

H

-3
-5
-7
-6
-4
-2
-1

~

= NS D2 NS W O e

1040C ol =-CLIwC

—

FOORS)

19094
SheH?2

Heb3
5068
1lel4
3’2-‘}3
14485

FERRUSILITE

FOCALC)

20650
3710
1084

Table 7-7 (Sueno, Kimata & Prewitt)

ACCALC)

-206230
=57.191
-10.842
-29.233
3,728
Bed09

BCALC)

0.000
0000
D000
1000
0.000
D000
0000

SIGHA DELTA F

4012
2e51
Be@
2+50
5.43
2.70
4486

=144

-0.57
-5.22
1.44
7ol

4,087
bats’

DEL/SIG

-0«350
"'00227
-0.600
0.563
1.365
1.8608
1227

STRULT
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79/05/16
NO. ATOR
1 FEL
2 FEZ
3 sl
4 ol

32417
32.50
16049
181.03
7570
78465

= e b

37,60
33.95
25455
184.09
73.82
83,04

1040C wI=CLIMO FERROSILITE

37.595 . 0,000

2,948 04000
25.553 04000
1664.890 0,000
73.819 N.000
83,040 0.000

4.10
3445
Lhelt
280
1.36
1.32

=442 -1.078
-1.45 -0.419
~7.07 -1.709
-2.86 -1.381

1.88 1.389
-4439 ‘3-318

Table 7-8 (Sueno, Kimata & Prewitt)

COPARE R TER LD CHALGE
EXTTLCTING PARA GLGuLOE 00 .
SCALE FACIUR 1 00572 ~0.0002
EQUTe FiACTION = 0,500
FE2  JCCUPANCY Letigin
X DALY

i

A

HEIALlL
UETAZ&
SLlAss
PETALY
BErals
PBETAZS

EQul. FaCTIo
FE2  aCCuPancy
X ;

Y

/.

HETALL

WETnee

BETRZZ2

HETALZ

PETAL?

BET/.27

LRUL. FRACTTON
51 CCURPARCY
A

Y

L

gETAL

HETAZ?Z

uETAz?

BElALe

RETALZ

BETAZ3

EQUIL.

X
¥
A
BETALL
BETAZZ
BETA33
BETALR
BETALZ
BETAZR

FieACT]ON
0 kaUrAA Y

DG LA97
De2Ha000
N5 Ga L
Je it
N0 16220
~L Ny
Na6NLT725
Qe turun

SOG
1.0000
HaitonQ
CLa 22806
(CedH0UOC
0L, L0AEOZ
JaLIN797
Cal?202G0
~CL, 0o
(000068
G U000

= 0.

= l.000
1.0

U.L FC e
LOEEQDY
-C?U)}l
0.005158
Ue006a21
0.01505%
-U.UU?QSZ
”Oloél
H.( 20146

0
)

n,v

\
o
G
(

= 1,000

1.0000

N, 124117
0,000505
0,158479
0N.008554
0.115585
0.013203
TN R Y (W
=0, 001272
0 huli2e

-0,.000119

UoUOClOB
0000259
-0.000552

-0.000101

0000354

-0.U00140
-0.000041
Ne000205

-0.0e0e12?

-0.000061
0000139
0.00012%8
g.coc0al

-0.000057
0s00016°

-0.000207
0-00001¢C
0.000271

-0.00001¢0
-0.000229
0.000200
-0.00047¢C
‘0-001754
0.000874
-0.000031
-0.00005¢
0001097

el vi

0.0000E 00

0.5970

1.0000
0.000000
0.%01378
0.250000
0.006110
0,006319
0.015607

-0,000000
0.001635
-0.000000

1.0000
0.000000
De2h24C2
Ne250000
0.006656
0.,010756
0.020500

-0.,000000
0.000536
-0.000000

1.0000
0,2902327
0.0852253
0,270809
0,005249
0.006363
0.,015223

-0.002659
0.001677
0.000417

1.0000

0.124107
0.090275
0.158686
0.008517
0,013851.
0.014077
-0.002923

-0.001328
~0.,000737

ERROR

0.0045

0.000586

0.000547
0.000728
0.001188

. 0.000551

0.000563

0.000¢96
0000895
0.001538

C+000739

0.0004]72
0000751
04000654
04000679
0000746
0.001452
0.000962
0000735
0.001054

0.0013p4
0.0018D¢4
0.0016014
0.001725
0002252
0.003555
0.002435
02001867
0.003032

SHIFT/ERROR

“Ne04

-0.20

031
0et7
“0s%0

~0.18

‘0163

'0021
0.05
0.13

~0.17

‘0013
0.18
020
0a12

‘0-08
0.12

'0:21
0,02
0.26

‘O-Ol
’0'12
0013
~0e28
-0.77
0.25
-0.03
’0-03
036




79/05/192

NO .

us

FEAX TIURM

~ >

WWwWwWwWwww
[ASE GV \CH V]

COPARAETER

EQUl. i T TON
0] L O Y

—

1AL
YAy
HETHAS
BETALY
GETALS
LETAZ 2

o

LeUle FEACTIUN
J UL AR CY

T T N
-
- =

Thit
E1h22
ETnd2

LETALZ

BETALS

BET/ 23

SHIFT/ERKUR

AVERAGE SHIF I/ERKUK

- 5.78 13,23
1063 12.29
2768 24459
10.87 2043
48434 35453

L04a0C til=7L100 FERRUSILITE

N

= 1.000

1.0000)
Saanate
Gedntaly
[EE TR AV
CaliDban?
Ve LURab3
OnUnule?
-0 000178
(L TROR
ey

=0, 0060601
0002087
~0.0l2ab7

= -0.77
= n.22

130229
12.294
=24.591
24430
35,528

CHANGE

00002010

=0, 000030

Na000023
0000708
0000239
~0L. 050062
—0.000647
0000913
0e000GEY

~0. 000257
0000652
~0.600144
-0.,000379
V.00125%0
0000656
-0.00002¢C
-D.000361
-0.000728

Ve 0OV
0000
0.000
0000

HEW

1.0000
Ne3747006
0239785
0361551
0.006012
0.002691
N.040735%

=0.006822
; 0.008411
?@ 0.,000960

P

1.0000
0.358912
0.013444
0.044487
0.002043
0.012147
0.0232741

~0.00464061
0.002726

-0.013185 ¢

Table 7-9 (Sueno, Kimata & Prewitt)

ERRDOR

0.0014)15
D.001306
0001512
0.001778
0001780
0.004943
0001526
0002322
0.002426

0.0015013
0.0012017
0.0019H9
0.001800
0.002253
0.0054109
0.001322
0002215
0,002044

/035 =/(a4D ~leUOU &
4~39 ‘1066 "00379
le41 3,09 24195
2.71 Bebh 3,110 3%
1.21 12,81 100629 #

SHIFT/ERROR

0elB
-0 49
0,01
000
0413
=002
~0el?
039
0.19

=0.17
e
"0007
=0e21
0.58
0.12
-0.02
-0.16
-0.26




