Y T O8 3
I3 B FH 28 1957 4 3 A

BHEM=TEERPTHNLE
HREeR

B 8 3 0 E K

(1 BB HE 1 P9 BB 22T )

7 =

—. 5l ]
Al-Cu-Ni ZLAEROEEHS AMMBH%. Bingbam F1 Haughton'! FRIfE
EHSBREREEReL B —~A=70/H © WEE, HEXNERENERS S
& Cu;NiAly, Bradley 1 Lipson'® £ X SHREHFRRE TEBEASRE B &K
OAEE, RN, T AR EEEARMLO TSR, BRI B ARE Cus NiAl, &%
K Keoster, Zwicker #1 Moeller™) FERSNSEA X FHRMA EHE TEM="CHRMEE
500°C, 700°C #1 900°C RYSEIR I ; MfFIilAS, T FMSIBEREMRENETEY,'E
B X SHEATHIERE N R RS R G E R PR, B Bown™ 1 ¢ MBEEMIARE
Mo T REREMN ¢ AR, M (T) BERLER, F—E (T) BXIA&HRK.
AR R AR — I, TR B =SOSR T
RN 1954 55 6 7 B4HE v METREMME. RME X SRS HHE
HEROEHTNE T v ARAOARS, LB 1 v MABREARIR R A/ R IS 2 BB 6R
o B R , B AR JE R R TR, SR Rt —18 a~2.94 @ csal A
R TR T 2R

—. B & W 4

BRME ¢ MEAKBEN ZMH, SMEN—LET 58 Be4. FTAMMEE
EB Aluminium Francaise ZAE]HIFIEE, IR 99.992% , HEE Johnson Matthey 7]
BIAE8H, J. M. 31 No. 4928, fliE > 99.999% , Fn#iss J. M. 890 No. 5361 HifE
>99.99 %, AESFMABLHHERERREREFEY. SHRACHERNEREL 7S5

#1956 4= 12 B 23 H¥H.
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W, A Ni RO EMASEIRRNRFEAM AN X ER, REFEAES HHIRBEEH,
KRS RMATE RS, BT e iREE E 5, RIME LSS AFE D IIAREEp
b mE, 4 B LB B R BERRIEAT S A& 28R, T BBz, SR
BEHASSHBGOEERFIFHAT 0.06 7, BESSEFIBRPBEINER
ZEEESRE (BEELERELRTEER ), HKRBRMBRAHRERFESRENS
0.5%. R, T BIERFEREREESR A BRSO A R BRSBTS
ST

ELFRI A& SHE M S IR A4S A R B PP AR 650°C G5B 10 J2 3 A SR vl , 48
BRR IR W% , EEE 2SR T FRAE 600°C Bk BV 24 /R, B DIE R
THe 5—10°C #REZ IS EER.

AR R A ARMEREARNOERE 19cm MMBRETELRMERE, &
G175 18 HEAGHE B AT, IRATERIE EPEHIAE 30 4 0.03°C, FTAMEESE CoKe, ST
CIMEAS S W G B AR, I BT R 9 BT SR RN Al B M PEER R, RIMPULAE R
s AR A

CoKay = 1.78890 A, CoKa, = 1.79279 A , CoKa = 1.79020 A .

=. ®Ewa e e

R EEEHUNETEGES © MME, RMEFRH Bradley £1 Lipson Hj
FRAETRBEE, SNRME © ML T 2% 2 HA4e, HIVHTREEERE °
TSR, HERZE R EBR 1% RFEmit,

@1 FRRMERASHHHRARLNEMRERER. B “O” FREM

*x 1
B F R
= M R8s

Al Cu Ni
T+K+d 61.8 25.6 12.6
T+6+7 54.8 35.0 10.2
T+7+E —- — —
t+E+7 54.8 38.3 6.9
T+7n+06 58.5 36.0 5.5
T+0+kK 61.4 29.1 9.5
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RF%Al
B o1

Ad, 07 FRIMEE,T ‘@ FREMAS. BHRERRMERMEHMER,
HARRUFR Bradley SEFTEMMR. Al-Cu ZXRPMMRRMEE H SOlE, &5

AT Bradley SERBE, JLEMT Bradley SRR SRR ZATHBE AR
ARE ARG, B AR B ER RN

R ¢ ABEE 6 WMEABEE, & 1 BrAERMATE ERE B THEA T
5%

RMBE Al HFEDL 54 UTHASKREBETHE Bt + v+ =M
TR HEREDUE,

DU, & B8 A% 50

ERBBETLEARES v A X SR, TUAREHERT X
e, .

*e

£i

#
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1. SR MIRTSTRRERE AT E B GST ABE Zh° = 2,4, 6,8, 10 ALE , 3R
MBS, SESMEERE Al R45EEREE Ni RoIEE (Co ROR
) MAREER., BliEd Ni 6% FFEHOHHAS, RIFRIRIF LIRS 54 3
%, MAER Ni 12% FFE5AEE, /EBIEMERTEW T . EF 08, Bradley
#1 Lipson HISHTEREL.USLH SRR EREAR LIEREN,

2. FHEHY CsCl RIST HBY k2 =1,3,5,9 BIfTE A SO ATS A,
TR — ARG, BB RAEE Al Ko BERE NI ROHKES

3. B BRAIBRIESL  BAFAEAS — R AURT TR, Hp A R ATERE Ni F1 Cu &
B RL T A R B SR, SE AR AT ERGE , BB AE (K4 5 /4 RO AT i ki B
BEtE, SAEBRNESFEEWHEEE, SEMTHRIAIERERE Ni 1 Cu FESTm
BRKHEE, T LEA RIS RSB, & Al BRI Ni AR m
B, A ST SRR 6 W/NRIE R ITEE B, T B4k — 30042 Rlm 6 {RHS R H,

A 2 (RIGE) AR ZERNE BRSNS EN R RN L, MERN Csal
BAST A BSRERGEAREE LR 227 BUsiER,  RPTFTDUR B HIE 338 e A0
B, BRBEESHUESL, &ebE DA — AT Sh , (HEY BRI B P R B R
K, BEERIBARAREEERAERER (R IR IR B R TR, € B A AT AR B b
B 3H LG A MASEBR PSR

FHRE— BT M, LA DUSATSHERR sin 20 fER B BGR, KR SE 0 HERE I
R RIBAAATSHRA0 sin? 0 fH,

FRE sin® 0 EFRRFAEG R R HIRE AR ORETIRYERZE, RMAM Al
SRS P AR HE SR 4 B AR A AR, B AR M E RGBSR R DM E, 4 sin?0
EIBLEETY 2R 02 D sin? 20 FIRKERZE E sin 20 cos? 0 BAFE] sin? 0 MIREIE
., BEMBERER SRS, RIFEES—R3CBEGE, R US K
sin? @ {HALEREBIE— BRI,

# 2 FIHTERNEEREAMEEALN sn?b i, 5TERLEER, >
BB IR _ LHENA R MRREA LHRERERARERA, RPWA
SWEERBR EELSSH T RS . #lfn, ACN-37/6 BKE Cu MWEFBESHLE
37 Wi Ni fEFEH4LE 6 B—iF AlCu-Ni =044, HMWHKHEK, &
BBl AT 00T , RAFTE SB 153 T il — i R

1. RIPEFRBAN— «in?0 BZHAERA 3 FHR 4 [GEOBHER, EEN
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i i &2 # 13 %&
*x 2
o ACN-37/6 ACN-32/11 ACN-26/13
" o® B sin0 Ty S sin%0 B sin0

1 m .04563 W .04220 m .04024
2 s .06447 s .06390 s .06405
3 £ .06841 f .06622 —
4 m .08355 m .08591 m .08913
5 s .09491 s .09503 m .09614
6 £ .12512 vf .11766 . .11236
z } vs .18986 vs .19019 { :z :iigﬁ
9 £ .20116 vf .20457 S
10 m .21653 m .21090 m .20842
11 m .23493 m .23176 m .23086
12 w .25399 m .25339 m .25460
13 w .27305 £ .27546 w .27959
14 w 28474 w .28391 £ .28666
15 w .29242 f .29725 —_
16 s .37962 s .38024 s .38361
17 w .40618 w .40047 w .39906
18 f .44340 w .44286 £ 44534
19 vE .46255 m .46503 £ 47071
20 £ 47459 m .47386 £ 47732
21 —_— vi .47613 vf 48294
22 vE .50388 vi .49616 _—
23 vE .55906 f .55023 vi .54967
;;'} vs .56885 vs .56918 { : :;igz
26 W .57058 w .57323 w 58249
27 w .59554 m .58987 w .58931
28 w .61403 w .61100 w .61179
29 m .74891 m .73986 w .73999
30 s .75804 s .75787 s 76204
31 s .76047 m .76262 w .77303
32 w .80372 w .80030 vf ] .80234
33 w | .82264 w .82171 e .82616
34 £ .84187 £ .84392 o .85117
35 £ .85342 £ .85250 vE .85810
36 vs .94830 vs .94848 v .95530
37 s .94999 s .95201 vs .96341
38 w .97487 w .96878 w .97050

CREEIEN . s Hih, s gﬁ) m 41, w 53, fﬁ, vi .

L

Re

wE

i
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Adh R (B ZA0R) DB EATSHARNEER. BE—E5WER, BRAAE
TEAREFL A Sh2 =1,2,3,4,5,6,8,9, 10 BIRFSTEEREE I —1B o, ~ 2.94, a~
90° RYZETH #Y AT RAFREL.

F 3 ToEHATHERA sin® 0 MEEBRIE R FHSEA LE, — R ABRE. X
3 W, (AkD) EFEERFNEE, (HKL) EIBEEELESN A B AT /45 ER
¥, o 1 a ERAVISHEARILGET MBS,

£ 3

ACN-37/6 ACN -32/11 ACN-—26/13

SHh| Akl | H KL B8BE  sin®0ops. } sin®Bealc. |FEEE| sin®0obs. | sin®Bcalc. S‘ﬁ&‘ $in20ops. l $in20cacl.

1 100 101 s .09491 .09491 s .09503 .09503 s .09614 .09594

101 110 .18955 .18942 | vs | .19063 .19052
2 {110 102 | vs | -18986 {.19011 vs | 19019 {.19065 vs | .19346 | .19321

3 111 201 w| .28474 .28447 w| .28391 .28444 f .28666 .28645
{ 111 003 —_— .28559 | vf .28685 28691 —_— .29183

4 200 202 s .37962 .37967 s .38024 .38007 | vs .38361 .38372

201 211 £ { .47391 m| .47386 .47386 f 47732 .47687
201 113 47508 | vf 47613 .47633 | vf .48294 .48235

211 300

47459

.56865 .56825

.57163 57155
21 | 212 |8 -56885 {.56922 vs | 56918 {.56949

.57423 57424
211 104 w| .57058 .57089 w| .57323 .57320 w| .58249 .58232

3 {205 220 s | .75804 .75821 s | .75787 75767 s | .76204 .76207

“ »n

220 204 s .76047 .76045 m| .76262 76262 .77303 .77283
212 311 f .85342 .85312 f .85250 .85269 | vf . 85810 .85801

€

9 |J300 303 — .85424 L— .85516 — | .86338
221 105 _ .85613 Ve .86011  — .87416
10 301 | 312 vs .94830 .94832 vs .94848 .94832 | wvs .95530 .95528
310 214 s | .94999 .95000 m| .95201 95204 | vs | .96341 .96335

2,=2.9052 A 2,=2.9038 A a,=2.8900 A

a=90°5'16" a=90°11"2" a=90°24'4"

. sinOobs. sin’0 EYER IEERERfE.
sin®Gcalc. sin®6 BUEHRME.

2. 3B 2 pERST AR S B R MIAT AR sin® 0 [EBEIBAIER
4 B U ERBHEIELE sin® 0 ARSI & FAAR S MBS, &
RETEI S MFER sin 0 ERBSSRRETEMEA [, F R SE S E R AR,
sin? § {HMBMEEVEERER I ALAE 0005 2%, SEASREZHHERTERS
RE,

3. {EHIRIBARMIATSHERET sin? 0 % B HARRIE , R I, R a2 8o



156 U] Bt B #® 13 4
& 4
P ACN-37/6 AcN-32/11 | AcN-26/13
R i BMUHTR

ShHE sin®0 sEpe | sin®0 S HE sin%0

1 m | .04563 w | .04220 m | .04024 “—

m | .08355 m | .08591 m | .08913 —

£ A2512 | vt 11766 | v .11236 —

10 m | .21653 m | 21090 m | .20842 —

11 m | .23493 m| .23176 m | .23086 —

13 w | .27305 ¢ 27546 w | .27959 —

EREAR R , AR IEARIAT SRR A

sin? § fEZZE/MATA—RBMEERAE, R 5 AL 2

RIBRAIM T sin*0 ZEME AR R BHRIE : (M RBMBAERFS HATIHR, BT sin0
ZMERATER, L BRI 7 GATHERA sin?0 fE. b q. REER 2 BE » K
FTATRRET sin?0 fH.

R,

EFEREEE, £ 38 GITSRTREE 27 g

# 5
ACN-37/6 ; ACN-32/11 i ACN-26/13

. .18986 .19019 .19052
an—@m .18930 .18957 .19062
qn—as .18952 .18949 .19055
G~ aa .18950 .18955 19046
qu—as .18983 .18888 .19052
d10— a8 .18976 .19005 .19015
=0 .18965 .18957 .19064
q18—d1s .18941 .18947 .19074
a1—q1a .18950 .18957 .19112
g0 —q1a .18985 .18995 .19066
42— d1e .18923 .18894 .19062
du—dn .18936 .18940 .19025
a0 —qum .18985 .18963 .19032
30— qea .18919 .18869 .19041
Go1— qa .18989 .18939 .19054
Q32— o .18969 — .19055
P .18952 .18939 .19038

Tt LT RIS R, RIFE AT #2:
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L 2% 3 WOSEERTEN, © MM B «~2.98 B CCl BT HBIEIY
ARy, SERSIAHERSR I, RMBZAEAZEERN, EREARED
HEMER A o EXH EEE Ni oI REHE 90° /Y, RIBEESIESE, © 48
FIERETD ALNI A& & M1 BFSR—3E, IERR N E IR AZE T, K i, iR RS
T AT BTSSR B IE B RE RS A AT A AN ARE (HEA
R .

TR, T AEF 0 ARHESRER —(EARLI A A F R AL, (HE R AR
MR, SEEAREZRIUE: © MrBTBRIIMATHRALIE AT R TR BT R
£ AN Z5THRE AlLCu-Ni =ICRH ¢ MR EREIR, K, Bk v M
B AR B SERAE A B — G AR AT AR N AR R EEARRE
TR ARFRIE Lo S B BTG ORI,

2. RMEARIGELHREWRTRBEHN AL ERNBERNEER « 0
c BISMEETEIER, HAeSRaAR, B B S A 4 R ikl =%,

1) — R BB, Bt — A BORE RS A R T 3 Rl

i) WAE BRI ERE s

i) WREE RS AR AR S R (B o 8 ¢ @b, 8% o W/l ¢ 8
).

B AR T EEAA AR RE R, HARE R ST Shs r m—1E 5 M8, BRI
BEIEEREEE 0 MRS, ERMER LATBEINE BTSRRI 0 BAAR
LT 53 S — Bk m 0 /RIS R B B BRI AR ARG

RERST—THEZMEHIY,  BONASRE, RIFME:

sin? @ = (H*+HK+K?*) 4+ L?C; (1)

Kepd= N c=E 4 BoreermERARR. % o c BHES

mEkMERE, 4, C FEMRG WML, X (1) TLER, Wl 4, ¢ ERHFR
T AR 5 IS RSRE B RAEIE ® (H KL) & H, K th&E# Ak (Bl H*+HK+K?
L AHREATTS) BATEASR—BS WS, L LEEAMATAES mAL N
HlaBe), MW H, K $# L gL EMZRP BT RESRERN,  RIBE, foiR
T MG AT SR IR AT A BB, IKRT SR DL E BE R 4R [F) T 1)

FALNi Z5tfd & M (Nip Aly) BUfEHEtRH CsCl ZNY 7T sk Ay, 3 B EMISR AR B ther

a—fl o 2.9, @ 90° HiEEREL. EMREERIESESMEASHSNBIIEASENAARE
Bpa (o= 402824, ¢ =4.8906 A)5], & iz Al-Cu-Ni =5t BBt RALEER.
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IR F BB SR T SRR T .

B 5 —A T , AT M, RIVEE, T ARESEhEVRASSE
kg, [, RIS MY RN M B RIS (H K 0) BT , 72 BT (BN AE AR AR
T AR RTAHREE D) AR RIS ROS UV (H K 0) MZI, (BZER 3 HRM
B, HER S5 =2 HWE RSN ARRIENE (110), MEAEHATIHRMN
BB (H K 0) ZI80, BoR BN H, K B0 M A5 BT RS A SR B BT ST RS A
BB L MRS, AT SR R BB A S A A 0 B NS AR
MR MRS EEE, HEE LR 3 R LIEH, (110) A58 sn0 &
BERIR Y, {81 0.18986 S| 0.19063, Wik 2 HHRBEE 4 HHTHEHsin?0
fEHFE 0.08355 T 0.08913, MABEIEREL, Hit, SoEHTHERER
BB B 1, R 8t AR AT ST B R A B L T R R 5 B BB % .

ERASA SRR o ¢ BURSBLIE R RN IR TR ENER,
REAR LR AR R B, T LB T — RIS LR T B, SRE, —FERMEET
T AR ERB N REEEAETUAROAARE REARR), TS —HHR
1P 33 P — (I £ B ) B B SR L S AT AR ST B 0 L T A

3. 7 vk L FHES M E, RIML RIS, T MU R — R A, TR
1 P A FEUI L ), 1B A 36 T B — (Mg A , LA RORT ST AL 5 — RADAR . 1B
EE AR R E T, A

5, h S R BRI TR , B SRSE W AR AR A0TSR AOTR [ TE B A R R A
FRicss, (RRFERTAE © ABMIRAIE L AR BT %

55 =, A AL AT 1R BB 58 R AR AR BOAE 6T — ARG B4R,

B2, WEAENEREETERER 5 WREE. R gy —a =492 — ¢
= =g, WOBARBEI RIS 11,1 7 GELATHHREIE (HK L)y, (HK L),
- (HK L), MHEAH — RIS, S MRe:

(H*+HK+K?%) — (H*+HK+K?); = (H*+HK+L%;; — (H*+HK+K?), = ---
= (H*+HK+K?),, (2)

Ly —Li=1,— L= =L} (3)

2 7°

SE2 TR R BRI AT SRR B - I B % Y SR AR RS SRR AR AR, BV
TET v METARMATEE.

i
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. THE AR R AL

B RAER 1k, RIVUPAFFE — A F B MR, R, v MRESREDAEERE
T SR AT AL PN 1 o A, IR RIBE N e — S A B SURRE A 7 AR AR
RASERFRAT SR R BB S ’

ERoGEEEE, RMEBLHER: T M ERSEE U AEE AR
A (B SR B A — 2 MU RBR B ) e S A S BRSNS B s e, Bt
e, RMA

ao = 24, sin % #1 co=a, V'3+6cosa

R GRIE AL A 25 i 8 BE TR (LIS N 78 BLAL (RIS B B B EAN B L), SR04
BIMEANHELIN 0 B o WIS MIRMGEEE I, DORTHE RSB EIE, &
RESZESENANRELY ., RMOEREN, A ¢ HASMAIEEEE T H—
18 @ = ao, ¢ = nco BINAERURIGIEH, HP oo B oo BHANAEMBITERL

R BH T LR, S HERET2FAK 5 HEEY. ¢ EEFNARELAT
AIHERCE (1 10), fiR a=ap, K EIEBEHBPHBEASRFEAE, KL, gn—a=q;
BB R AE: L = Ly, W H Hm, Km #1 Ha, K, %52 (H*+HK+K?),—
(H* + HK + K*). = 3 Hifstt.

FRAFEILAR 7 AR B HEAP A A R AR Fh— R ) T S & AR AR A BT
BIALE AR, B/VEEERERREK 6.

# 6

B R o g | EEFAREERA ) L
Al l Cu l Ni LS ao co a ¢
57 37 6 75 4.1119 5.0250 ap 5¢o (10co)
57 35 8 L T 4.1141 5.0263 ap | 1lco
57 | 34 9 T, 4.1132 5.0225 @ | 62 (12¢0)
57 | 32 | 11 Tis 4.1133 5.0133 a | 13¢
61 | 28 | 11 7 4.1062 4.9912 a | 7co (14c0)
60 | 28 | 12 i 4.0958 4.9763 a9 | 15¢,
61 | 27 | 12 T 4.1045 4.9812 @ | 8co (16c0)
61 | 26 | 13 Tis 4.1014 4.9705 a | 17¢

BTHEER, £ v A THENMETRRFGEESBOERY o alitr



160 2] H 2 & 13 %

INHELIE ¢ FTRRIEEL.

F7— 14 (BB FEE/NERSHEGIY sin’0 ENELIE MBI
HeRe, “EEF AT, Frp LI B SRR A TR B AR B A B i B
RPN sin? 0 EHRFA, RN o HERE sin? 0 [EABHHEAMER CoKa 3
SHROME, B BH SR ERANIRE 6, ERPILIBH, 75, 113 1 73 B2
HEENAARRIERAHES — H + K + L = 3N Bfh; 1k, S8 RmBEma
MU LTS G e R

Ts : ax = 8.7050 A o =27°19" 22"
Tiz: ag = 21.8537 A o= 10° 48" 0"’
Tg : agr = 13.4929 A o =17°29" 50"

HAEAEHBUTNE, 7; WEREESERN, 1 M 7, MEHRLRERE,

L AR T AR EREAETEES (B CCl B HEY)
WEEHERERT RN, RO EREERREN AR E M E s AN A E A
B E. HERMBE » BRI 10, 11, 12, 13, 14, 15, 16, 17 T, BESE
BaE, EHIREERKMERT DER— ., BB, RIME DS MR AT 2B R M
BRI » ARBRMGERERM S, MENER—RESHER, REE n=3m—2
R, "B G ETRSS B T M — RS R L MR WA OSSN AR R RS G, SE A m B
4,5 %0 6, '

IRBEHIE N, RMMGFRTEET BRI IMRAET BT SRR TS ES
%, BEHREEEDEAEEMSLMABESR. FHBERA © HOBRAETY
BB, FLR ) —A R s R 2 & AR TR R BN, BT R RS AR A B R A LR
-5 ,H— H B SE DS , AT R EMEESER S UREZEAET, ETHE
AR EOEEREBLTES BN S E RIS R,

B 3 #2R v M/ VERRSEREMEAWSGHEE. BPEBERREENGE
BRI, S SR R AR LB B4R I . B MBI RSB AS AR T,
HE AP LES, BN RRSERARRE SIS Ni f1 Cu BRSER,E5RE Al &
S BUERR, BRAF T DA 2 B B B A HE R fE S8 B HIBE S Ni o008 (% Cu
B HEAA) TgmE, SEESAOEEIERMERN, MR, CER M LR
ZEAEERT. WRMBERREIE-BALBEERE © MURELENES,

A L KON R, RPIZEAEVEEERN:

&

&
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& 7 152 ACN-37/6 # 8 T11: ACN-35/8
[T H K L sin®Gobs. ‘l sin®fcalc. iE B H K L sin®@obs. sin®0calc.
m 0 0 6 .04563 .04569 m 0 0 13 04394 ' 04429
s 10 1| o647 06445 s 10 2| 06408 | .06419
f 01 2 .06841 .06826 f 1o 4 .06694 | 06733
m 10 4 .08355 .08349 m Lo 9 08450 08437
s 061 5 .09491 .09491 s 1011 .09490 { .09485
f 00 9 .10281 .10281 vi 0 0 20 .10565 | .10484
£ 1o 7 | .12 .12537 vf 10 15 | 12147 | L1221
v {% . 13} 18986 {ggﬁ v {10 2f| -1sves | {1504
f 11 3 .20116 .20097 m 1 0 24 .21366 ' 21411
m 0 1 11 .21653 .21676 m 11 13 23333 | .23370
m 11 6 .23493 .23524 w 20 2 .25342 .25360
w 02 1 .25399 .25401 w 20 9 .27363 .27378
w 02 4 .27305 .27305 w 2011 .28383 .28426
w 20 5 28474 . 28447 w 0 0 33 .28530 .28543
w 11 9 29242 | 29236 vE 11 20 .29463 .29425
s 0 2 10 .37962 .37967 f 2015 .31107 .31152
w 1 0 16 .38775 1 38812 vf 1.0 31 .31499 .31502
w | 20 11 .40618 i 40632 s 20 22 .37942 .37941
f 21 1 44340 44356 vi 1 0 35 .38389 .38421
vf 21 4 46255 . 46259 w 20 2 .40301 .40352
£ 12 5 47459 47401 w 21 2 44320 44301
vf 21 7 .50388 .50448 vf 21 9 46316 46319
vf 0 0 21 .55906 .55975 vt 21 13 .48606 48625
wo ({3000} s | {30 vl 2115 | 50098 .50093
2110 ’ -56922 £ 0 0 46 | 55413 55460
w 0 1 20 .57058 .57089 30 0 -
v 0 2 16 | 57743 57768 w1437 pp| 5683 {;”235;
w 1 2 11 .59554 .59587 w 1 0 44 57094 .57056
w 30 .61403 .61434 w 21 24 .59265 .59293
of 30 67122 67146 £ 3 0 13 .61205 .61253
vf 1 2 14 .69098 .69107 m 1 1 46 74338 74401
m 11 21 74891 | 74930 s 22 0 .75751 75765
s 22 0 75804 | .75821 s 2 0 # 76000 .75998
s 2 0 20 76047 ! 76045 f 2 2 13 .80157 .80194
£ 21 16 76700 76723 f 31 2 .82159 .8218+4
f 2 2 3 77007 76963 vf 31 9 .84198 84202
w 22 6 .80372 .80390 ¢ {g (1) ;31; 85290 { 22523
v 13! 82264 82266 £ 1 0 57 .91431 91470
f 14 84187 84170 s 31 22 94752 94765
£ 3153 85342 85312 s 21 44 .94948 .94939
vs 1 3 10 .94830 .94832 w 3 1 24 97143 7176
s 12 20 .94999 .95000
w 311 .97487 .97497




162 # 2 & #H 13 %
# 9 75 ACN-34/9 #& 10 7530 ACN-32/11
B pE | H KL | sinobs. | sin®Bcalc. 3 rit’—\ H K L | sin%obs. | sin*fealc.
m | 00 7| .04300 .04323 m [ 00 15| .04220 -04244
s 10 1| .06382 06402 s 01 2| .0639 -06389
£ 1o 2 .06638 06667 £ Lo 4 -06622 -06616
m 10 5| osass 08519 m | 01 11 | .08591 .08596
. Lo 6 | os4s 09490 s 10 13 | .09503 .09502
vf 0 0 11 .10662 .10676 vt 0 1 17 | .11766 -11765
vE 10 8 | .11945 .11960 ve {é Lot Liso1s - 1Boe
w o ({10 of| -7 | {1842 v |11 9 | 20857 | 20470
m | 10 13| .21214 21225 m | 1028 | .21090 -21103
mo 11 7| 238 23265 m | 1115 | .23176 .23186
w |20 1| .23 25345 mo |20 2 25339 ) .25331
£ 2 0 5 27478 27462 f 2 0 11 .27546 .27538
w | 20 6| .28406 .28433 wo | 0213 | .28391 -28444
vE 11 11 | 29664 .29618 v 0 0 39 | .28685 -28691
v 10 17 | 31753 31812 £ U124 29725 -29807
v 11 14 | .36281 .36235 f 2.0 17| .30687 -30707
vs 20 12 .37968 .37962 vf 10 37 -32127 -32138
w |20 13| .40165 40171 v 02221 .34433 -34386
; 2 1 1| 44252 o s 2 . z6 [ .38024 .38007
: 21 6| .47336 | 47375 wo | 022 40047 -40045
£ | 1118 | 47505 | 478 wo |12z 4286 44273
v 21 7| .4852 48522 m | 1211 .46503 -46480
vE 2 1 10 .53061 .53022 m 2 1 13 | .47386 -47386
f 0 0 25 | .55156 55143 v 1139 | .47613 -47633
30 o S6827 ve 2 1 15 | .48377 48442
vs {2 1 12} -56348 {:56904 vf 12 17 | .49616 .49649
s 1024 | .57170 .57133 ¢ 0 0 s4 | .55023 .55063
m | 21 13| .50104 .59110 o {3 0 O seoms | {30823
vE 30 7| .6l146 .61150 12 2 -56949
1 1 25 74085 w 1 0 52 .57323 .57320
m {3 0 14} 74162 {.74120 m | 21 28 | .5887 .58987
00 2 - 74200 w | 30 15| .61100 .61069
vs 22 0 75750 .75770 m 11 54 73986 73047
vs 2 0 24 | 76089 76076 ) I arsr
£ 22 7| .30088 .80093 o 102 s | 7622 262
f 311 .83 82172 w | 22 15| .s030 .80011
vf 31 5 | 84258 84280 w |31 2| .sum .82156
£ 316 85193 -85260 f 301 11 | .84392 .84363
£ 3.0 18 | 85400 .85413 . L3 13| 85250 45269
vs 31 12 | o481 .94789 ) 0 1 6 | 83973 se011
s 2 1 24 | 95019 .95018 ; I " 5099
w | 31 13| .o7024 .96995 o 31 26 | o4 04832
s 21 52 | .95201 95204
w | 13 28| .96878 .96878
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# 11 7;: ACN-28/11 #* 12 7135: ACN-28/12
[ 3 H K L sin%@obs. sin®Gcalc. §E AE H KL sin%Qobs. sin®Qcalc.
m 00 8 .04196 .04200 m 00 17 04137 .04138
s 1 0 1 06407 .06402 s 1 0 2 .06399 .06400
¢ 10 2 06597 .06597 vE 10 4 .06583 .06571
m 10 6 08711 | .08699 m 10 13 .08724 .08762
m 10 7 .09555 | .09552 m 1.0 15 .09559 .09564
vf {00 13 J11113 ’ . 11090 vf 10 19 .11537 11512
£ 10 9 .11602 11651 vs 11 0 .19026 .19027
v |11 0 .19002 .19006 vs 10 30 .19238 .19230
vs 1 0 14 .19217 .19197 m 1 0 32 .21037 .21006
m 10 15 21085 | .21101 m 11 17 .23168 .23165
m 11 8 .23208 .23206 £ 20 2 25429 .25427
w 2 0 25413 .25408 w 2 0 13 .27748 .27790
£ 20 6 27713 .27704 w 20 15 .28562 .28592
w 2 06 . 28555 .28558 f 10 41 30414 .30414
vf 00 21 128949 .28940 £ 10 43 .32830 .32820
vf 11 13 .30100 | .30096 £ 20 26 .34997 .35050
v 20 9 230640 .30658 2 0 30 .38255 .38258
s 2 0 14 .38208 .38204 £ 2 0 32 .40056 .40034
w 2 0 15 40095 | .40108 £ 21 2 44483 44454
w 21 1 44433 44414 v 11 45 .48078 .48025
vf 11 21 47915 .47946 vf 21 17 .48613 .48535
vi 21 9 .49592 .49664 vE 00 62 .55131 .55046
11 23 .53722 s 30 0 .57075 .57082
vt {2 1 12} 231 {-53793 s 2 1 30 .57291 .57285
vE 002 55123 55191 m 10 60 .57900 .57894
s 3000 .56983 -57018 £ 21 32 .59115 .59061
s 21 14 .57229 -57210 vE 30 17 .61281 .61220
m 1 0 28 .57789 .57785 £ 11 62 74151 74073
w {g i 32} .59091 {:gg?fﬁ m | 22 o | .76107 76109
; 30 8 61212 61218 m 2 0 60 .76920 .76922
. 11 2 4168 74197 £ 22 17 .80269 .80247
. 22 0| .76034 76024 £ 31 2| 5546 -82508
) 2 0 25 6734 76792 vE 31 13 .84871 .84871
c 2 2, 80218 80224 vE 31 15 .85702 .85673
. 3 1 82440 82426 vi 30 45 .86076 .86080
o 31 6 84740 84722 vE 10 75 .86918 .86892
¢ 31 7| .8559 85576 vE 2228 | .83 -87336
f 30 21 | .85962 85958 ve 1077 | .91305 -91245
ve 10 35 | .86742 86727 vs 3.1 .30 | .94 -95339
vt 1 0 36 91357 | .91386 vs 2 1 60 .95955 .95949
i 3 0 2 91719 01734 w 31 32 .97135 .97115
vs 31 14 .95220 .95222
vs 2 1 28 | .95799 .95798
w 3115 97126 .97126
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#® 13 714 ACN-27/12 # 14 711,: ACN-26/13
o P H K L sin®Gobs. sin®Bcalc. OB H K L sin%@obs. sin%@calc.
m 00 9 .04096 .04087 m 0 0 19 .04024 .04050
s 10 1 .06405 06395 s 10 2 .06405 .06396
£ 10 2 .06565 .06547 m 1 0 15 .08913 .08876
m 10 7 .08811 .08817 m 10 17 .09614 .09594
5 10 8 .09579 .09573 vi 10 21 .11236 . 11299
£ 10 10 11410 .11389 vs 11 0 .19063 .19052
: 00 17 .14642 .14578 vs 1 0 34 .19346 .19321
vE 10 14 16205 .16232 m 1 0 36 .20842 .20892
s 11 o .19030 .19035 m 1.1 19 .23086 .23102
vs 10 16 .19280 .19258 m 20 2 .25460 .25477
m 1 0 17 .20946 .20923 w 2 0 15 .27959 .27927
m 11 9 .23127 .23121 £ 2 0 17 .28666 . 28645
w 20 1 .25443 .25430 w 10 53 .37844 .37867
£ 20 7 .27820 ,27852 s 2 0 34 .38361 .38372
f 20 8 .28575 .28608 w 2 0 36 .39906 .39943
f 11 15 .30388 .30384 £ 21 2 44534 44499
vf 2 0 14 .35269 .35267 £ 21 15 47071 46979
vs 2 0 16 .38301 .38293 £ 2 1 17 47732 47687
w 2 0 17 .39996 .39958 vf 11 51 .48294 .48235
f 21 1 44473 44466 vf 0 0 70 .54967 .54978
vi 11 24 .48072 .48089 m 30 0 .57163 .57155
vi 21 10 .49522 .49460 s 2 1 34 .57423 57424
vE 2 1 14 .54348 .54303 w 10 68 .58249 .58232
vE 0 0 33 .54992 .54931 w 21 36 .58931 .58995
s 30 0 .57093 .57106 w 3.0 19 .61179 .61205
s 2 1 16 .57338 .57324 w 11 70 .73999 .74030
m 10 32 .58013 .57997 s 22 o 76204 76207
w 21 17 .59034 .5899+% w 2 0 68 .77303 .77283
f 21 18 .60753 .60759 vE 2 2 19 .80234 .80257
w 30 9 .61216 .61192 vf 31 2 .82616 .82603
m 11 33 .74054 .74018 vf 31 15 .85117 .85083
s 22 0 .76129 76141 vf 31 17 .85810 .85801
m 2 0 32 77025 77032 £ 3 0 55 .91162 .91096
£ 22 9 .80243 .80227 vs 301 34 .95530 .95528
f 31 1 .82532 .82536 vs 2 1 68 .96341 .96335
ve 31 7 .84928 .84958 w 3 1 36 .97050 .97099
£ 31 .85734 .85714
f 30 24 .86176 .86160
£ 3.0 26 .91227 .91204
s 301 16 .95385 .95399
s 21 32 .96068 .96057
w 31 17 .97093 .97064
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R¥%Cu

RF%AL
fal 3

1. Koster S T OB DAL S0 1 EE FA AR [ T 7T O Bt 0 1k R
RIERERT, RIS © ARMOSRIBAAT AT MR BORTAHERE, AR e R it
PR T BRI EARE (57.3 mm) 38 TAPAFUER SR Cuk HBITHIRAL .
RIIAAE REMOMA RIS EE R, TR, 1278 HERE A B R M S B AT
AT IE 2 BRI 2 55 BT B S,

2. Bown FR¥UEMIZEH MM T,(a = 13538, a=17°27") RIEREN, FIBRAMH
BIEG 15 52—, RN RAY To0e = 14.6 ) RN

KRB, MBS S8 T, B EESMRME o g, 5 F 1 MERIL
BEAS AR S AR (AT AT E e R B TR SRS A, (544 MTE AR S5 T A A0 o T
DIRREE 90°, 1E o fREEUE 90° KOIETE, RMALTEER Bown —EH—IH o = 5q,
TRSRE 2T B A 25 AEIASTH BT RAHSEL, t BB EHEAY sin? 0 fH LT SLIPIEE
G AHRAT. THEMETE sin® 0 16 L#BITA15ERE, Bown ST IS Sl 7,
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HSGRIE 75 AP EEAZETMA o Bl 00° MAZREE TH—ERER. &
CsCl TUST 5 R 64 TF 23 L AZE 1) A wF , VOB = b AR — 18, FLFPEAI BT 4k
BAAINH MR, H, T, Birh REMERETFAERE « MESRH
LSS AL B

Ao EARZEmMES K/ NPT E P - BB B

e SR ELEERABIAT T A AR el A58 T MY T R ISR TR, , AOAAE B
FIIE PR i S A A B0 B @ A R RS B % . ME TR
A% S T B AL R S S T AR B P B

R S B FURD R T ARHE RT3 R AT . RIS ik
T AR RIS TS LA T A RO I BT @ # a,

—RE T, A AR R Cu RAoMBMTE K, SBMHEL 2.8044 5
2.908 A; TiZEi AHINAE Al RABUEREE Cu Bsr Mgk, 8B i
90°5'22'" F] 90°20'50"’,

TP L BRI AR T SR MR, I BRARRE RS £0.5% . ZEEKIEAR
B, B ERBA R RGBT . 1E ARSI ERE, 5 E R Cu A BRI ]

#z 15

BT R & A 2 TR & & | EEEE

< ®ARz

at|co| M| ad | e ®E | wpr
55 | 38 7 2.908 | 90° 6 4” 5.07, 1.75,
55 | 37 8 2.906 90° 7' 20” 5.09, 1.76,
55 | 36 9 2.907 90° 8'54” 5.13, 1.77,
55 | 35 | 10 2.907 90° 9' 34" 5.14, 1.784
57 | 36 7 2.906 90° 5'22” | 4.89, 1.72
57 35 8 2.907 90° 5' 42" 4.92, 1.73,
57 | 34 9 2.906 90° 652" 4,92, 1.73,
57 | 33 ! 10 2.905 | 90° 9'46” 4.95, 1.74,
59 | 33 | 8 2.903 90° 6 40” 4.75; 1.69
59 | 32 9 2.902 90°10" 22" 4.764 1.70,
59 | 31 | 10 2.902 90°13' 6” 4.79, 1.71,
59 | 30 | 11 2.898 90°18" 2~ 4.80, 1.71,
61 | 29 | 10 2.897 90°14' 22" 4.65, 1.68,
61 | 28 | 11 2.896 90°17" 14” 4.664 1.68,
61 | 27 | 12 2.894 90°20' 50" 4.68, 1.69,




R B, B 5 £.RBRSTNASRT T NS EEEE 167

£ Ni RABUER:, BE Cu RAORBMMEAR., SBHEMER, WK 4.65;
BE| 5.145,

# I BIASR, RIE— 2 H R T BB A S EIAZEm AN T &R RT3,
BN ENA R TSRS ANET N TR, AR IR, RN
#, HAZTIR P ET B -y EAE N WY A iTr.  SUBEREL
1.68, ¥ 1.78,,

F 15 AT R ERESNEE EAE T NI EHPY T,

AR EHEARETY CCl AEHRA, EAZIMAIaaRFEE 2,
MAEMARRT 6 Kt (Nip AL) A, AAZEMAMLEHNPIBEFRE 1.666, Lk
T BRIRAE T, T AR ARR R E LB R PR B B, FLBRIR R AR R R 0 A
Bk,

. NHE RS R R A9 A E B AR

SRR TAEEHERF T A0 855, RIS AR MR SRl A 4 5 A7 %
F. EES, RMEBRE RS/ ERRM ARG,

R EAR R , 3B/ VRS R 0 BE R T RO IR RIS 1 . S — PR AT
SHARERR T BB, B/ GRS A S BRAEF —E MR, Bk, RMERI,AE
B, SEERE RN IREER —— WHERE. AERIBER,H
HEROFRBAER 16 PER—ITHAE. RPESEGSBUXNTIAKETERE L
MIBE, BATH H, K AR, EPMEEES —RFRE. SEEN, RPFTAHT
FE22% R [ R ARG S AR R A, RS & —E RS,
BAMEE AR IR P R H IR H AR,

HERE H, K #AFE S ERE SEMN, RSRE4AS[EAMERRSEE
WBEIE R o BROLEE. ERPTUFH, M H, K Wi, %k (00L) HHR,
Ak (HHL) F1 (30L) EHBR Ak (10L) WK, #Hk (21L) LEHR; FH
¥, fmiE Q0L) HWE, Bk B1L) BB, HEEHA—HK. EEFEE
MIZWESRE, RMAMSHED B/ EERRABN—HEEME DL — C3m. 3
Ts, Tys B T3 REH R, MM SHZLHBUREN Dl — R3m, BETEHES
Rif & B — R

HEAEEMEEY L MR, RABRBIEH, MG, L sl
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& 16
JHEE | H K T | Tu Te T13 77 T1s Ts i Tiz L
m 0 0 6 13 7 15 8 17 9 19 n42
s 1 0 1 2 1 2 1 2 1 2 042
f 1 0 2 4 2 4 2 4 2 — 0+4
m 1 0 4 9 5 11 6 13 7 15 n—2
s 1 0 5 11 6 13 7 15 3 17 n
vf 0 0 9 20 11 — 13 —_ — -—_ 2n—2
vf 1 0 7 15 8 17 9 19 10 21 n+4
Vs 1 1 0 0 0 0 0 0 0 30 0
Vs 1 0 10 22 12 26 14 30 16 34 2n
m 1 0 11 24 13 28 15 32 17 36 2042
m 1 1 6 13 7 15 8 17 9 19 n+2
w 2 0 1 2 1 2 1 2 1 2 0+2
w 2 0 4 9 5 11 6 13 7 15 n~-2
w 2 0 5 11 6 13 7 15 3 17 n
vE 0 0 — 33 — 39 21 — -_ -—_ 3n
f 1 1 9 20 11 24 13 — 15 —_ 2n—2
f 2 0 — 15 — 17 9 —_ — — n+4
vf 1 0 — 31 17 37 — 43 — — 3n~-2
vi 2 0 —_ — — 22 —_ 26 14 —_ 2n—4
s 2 0 10 22 12 26 14 30 16 34 2n
w 2 0 i1 24 13 23 15 32 17 36 2n+2
f 2 L 1 2 1 2 1 2 1 2 0+2
f 2 1 4 9 — i1 —— — — 15 n-—2
f 2 1 5 — 6 13 — — — 17 n
vf 1 1 15 — 18 39 21 45 24 51 3n
vf 2 1 — 13 7 15 — 17 — — n+2
vf 2 1 7 — —_ 17 9 — 10 — n+4
v 0 0 21 46 25 54 29 62 33 70 4n+2
vs 3 ] 0 0 0 0 0 0 (1] 0 0
vs 2 1 10 22 12 26 14 30 16 34 2n
m 1 0 20 44 24 52 28 60 32 68 4n
w 2 1 11 24 13 28 15 32 17 36 2n+2
w 3 0 6 13 7 15 8 17 9 19 n+2
m 1 1 21 46 25 54 29 62 33 70 4n+2
s 2 2 0 0 0 0 0 0 0 0 40
s 2 0 20 44 24 52 28 60 32 68 4n
f 2 2 6 13 7 15 8 17 9 19 n+2
f 3 1 1 2 1 2 1 2 1 2 042
vf 3 1 4 9 5 11 6 13 7 15 n-2
f 3 1 5 11 6 13 7 15 8 17 n
vf 3 0 — 33 18 — 21 45 24 — 3n
vf 1 0 — — 65 35 75 — — — 5n
vf 1 0 —_ 57 — 67 36 77 —_— — 5n+42
vi 3 0 — — — — 23 —_ 26 55 3n+4
'] 3 1 10 22 12 26 14 30 16 34 2n
s 2 1 20 44 24 | 52 28 60 32 68 4n
wl 3 1 1| 24 | 13 | 28 | 15| 321 17 | 36 2n+2

BRI B —E R, TESERARIMEREY » WMAEN. £ 16 HEH—
AR L Mo BIBRGR. BPAMEREAN A BT EMN L BT ma
AR BRE M, AR o SEMEBMERARE L 807 » 5. =
HEMEMERARRIER. ZEGSL, BIE L BT mn £+ 2 % mn 4 4 3
RE. £ 15 76 77 T KIHE, BEERNEHL » FIRENERS—$, Fit L
R b A R AR b —4 . SEIRSERRE R R BRI A
EEFERIEH CsCl ZURSR P BEAE T 250k i, BB T RRE AR hE
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Wb A AR A — T ROAR LR

BT RS AR, AL T A 0 ANRIETHA MR R L, At o
AR T AL DA Y L AL RO RS , T DA B 075 4 LI 2 T
(00,3 2, 2 1) i o woh oSSk, T AN 6 AR, BT MRS
PRAIEES b, AL 26K B T AT LS i, TR (N
T Co) SUEHRT AT AL TSN R . A 5 ARR T AR TS
A LB W B, R 50 B LR 2

5 A T ARBIEBCRBER, SEEENRE B B E AR AR, 3
BESLE: £ 6 AMS S TR, 2R — 0= Tk L, B RS 6
BB AT TR T80, TOEE © A URES AR ok LA 25k, T L
S E = S T L R — R

TP, T A1 R R AR T L T R A A AR
B, I LM SR AARTLRR, Bl 4 Fo A RS MR T T =

%i-----0,0 0 ® € 0,0 © @ ® O,0-

Tii----0,00 00000 ®®® 0,0

I 0,000000,000080,0——

Toim-e 0,0000000000 08 0,0

Tpommeeees 0,0000000,0000089 0,0

Ti e 0,0000000000 00 ®00,0

Tpimmmmoe- 0,000 00 080,00000000,0

Tpioooeee 0,00000000000000080 0,0
B4

AT, B R @7 FORE T AT I R ARG AIE, O FORE BN T E Rig
HIEFRyzegh, 4EE PR LOR A& EN T PRI ERGR. S, £ v /IE
JEF-HEZ BT R ARE ) CRHEE IR 5 RO R Rin— S E v, MWEEFHEA
7%, 11 a8 B MR —RE ] s PR R PR —1E 8 3 rp AR B R AR 25 e R
ZMm—WEFEFHE 1o BEMN. R EFRIE 7, WEEFIEZEPMENE
— R ZEBR Ty, HEREMN PRI T K B,

MERH, ERPFFINEERE, REMEFRERARABEELA FFAR,
HRERS R IREE MR, RN AR EER R G enE LA
ZERA Y , AR P R B R S Bh AL AT HEHR TS HIETE .
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HHE 4 BEEF YRS, R R HE /RS E AL AN T

7s :  Als (Cu, Ni); [Algz.5 (Cu, Ni)3; 5]
Ti: Al (Cu, Ni)s [Algs.7 (Cu, Ni)3s.5]
76 = Als (Cu, Ni), [Alg (Cu, Ni) 4]

T13: Al (Cu, Ni)s [Algr.s (Cu, Ni) 3,41
7, = Al (Cu, Ni)s [Alsg.3 (Cu, Ni)4y1.7]
Tis: Algs (Cu, Ni)go [Alg (Cu, Ni) 4]

75 : Al (Cu, Ni)g [Als; 1 (Cu, Ni)yz]

Ty o Aly; (Cu, Ni)yy [ Alss.6 (Cu, Ni)4y.4]

BB AP, RAEEIE Ni f1 Cu BIR40BE. AT BKIEH, HREE
SRR Ni B THIEIAT, Kk, R 75 0 75 AEEBMLASKAE Cu 1 Ni &
SRR, BB L s & NI MRS 1o BRE, ABEEMNE,
ERERCARYHSASEATRELEMEA LT, ShiE v MHEEMUER
ME 2R g H R FE AR

A, REHSEBEGEE
B T AR AR LB R, R, RIS LERE
i BB v AR R,

RIE © MERNEET 12 A4, B Rosenhain FHEE BT HKHEES
HIFE 500°C, 680°C #11 750°C 1348 —/FRFiL e, W X STARFT ST IRARROFE R, R
PR SR B LT S B

LA T ARRSRAR RSB FEBRIE T B TR W RS, B RS FEAT o« B
18 BE Tt | T A WEET 90°,

2. 500°C VEIREERERBR O BBAR B &S B/ RAES &4 EIARL,
KSR A AL B EEES ., B 680°C DI RBREHERARR T, WisE
MRESRERIREA B TA ARG,

3. HEEF S RALL, B RESR A B REBMEME  BRTESBEERR. B’ S5
ARk AE, EEM—IRERAS A4S (ACN-37/6) RIBRAE, T @ A—IREEE

A4BAE 680 CHEMALRINRAE, LIS MRIBARRI IR, A DURTE 2 B B Rk ik 55
MAARZE R B 5

4. VR, BARRH R B S LA K, BB RHBR O REPER H 2K,
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RGER, A A ZE RN o PIRWHEGE 90° FEFHHRIEGERSEE v M
B R RE HB FF ERR R R B, AR IR S T A A ZE R A o SERSEHR 90°
M EESRMABIEEL RIS B + v MMHee (HFS B ME CCl 2
e, FHEEE B R AT SR AR R , T R R EMAA FEERE T 8 © A
A, FILRMT ARG G, 6 T A atRA RS
IS P JE B U BE T 5 T R i R A

BEsh, LB R v A TR A2 1 R MR A RE SR 3R, R IR A A TR BRI RO eI
JERCH T A8 b, (RS A& 4T MR BEANE ST R R e 20 T 35— &,

F 17 REMHEREER » BEREOEE. MEXEY, BYNASERRRIER
EHMES. RPUEFEMMNEGSBMARERETE. WLLEH,UEMGEMm®R,
n WABMERHEERER ST, » BEREESTE /R RENAFREER
R A —20HY.

® 17

o ACN- ACN- ACN- ACN- ACN- ACN- ACN- ACN- ACN- ACN- ACN- ACN-
O Tagi7 37/8 36/9 35/10 36/7 35/8 34/9 33/10 33/8 32/9 31/10 30/11

30°C 12 12 13 13 11 11 12 13 11 12 13 13
500°C 11 12 12 13 11 11 12 — 11 11 12 13
680°C # 12 * 13 11 i1 12 13 (€3] 11 12 13
750°C L. L. L. L. L. L. L. L. L. L. L. L.

B F HAMSRTERRE IR , ARrh 5 B R AT AR B SX.
L. B,

Ju. RE T OB R RE Y SN R

iR AR . T AR AR E DI A S W A A CsCl BN H
HEAS L6 (0 R, IS R P B R - T R A A

RESESR R —AEARTER P9 o 2 BE L BER &0 AS JR) TR AR T 7\ AE AN [R) o s , T LAk,
RESF PRAUBLIRIE B — E RO, E - F MR, BHEASTEEZTH=
TOHI4 B H AL B R ARR VBB . Koster §1 Moeller™  BESREIIRTE Al-Cu-
Zn Z50H A R = ICARBER A B IR BN R T A #E RS A S 1L, AR P B 12 A fiR o
B ZTARRAT R, B IR R R R AR,

HE—BARRR T MRS R R A AR EE A R,
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WREIE Al ZSBESTHRWM=T0H, BERBEH AT —L55. Hume-Rothery
1 Coles”! S A/ERBFEABEFHALPIRARE ¢ MOEXR., WMPEH, &
Al-Cu-Fe, Al-Cu-Co #i Al-Cu-Ni M=AH=7C% FpaiA —BEo 7 8 M =TT, E
MEBAL AR FHMERS FeCuwAl,, Co,CusAly; I NiCuAly, FEEZEZITHEA,
RMIFEARERZY, SE A0 —ENRBERE. wREEMHLEXEES
Fe,CuyAly4, Co,CusAlys Fi Ni;CugAly,, T E5R/E S HIE FBUES Fe, Co, Ni BY“4L
BEFH, Hmlk Cufn Al WEE TR, HARBERSMINGEFRAEFEEIL
BEERE., RMABEEEBRFEL, LRPIGERTLUME, NiCuAly HIES
ERERRFRATE . © HRREEAEBILAS, Kk, Hume-Rothery F1 Coles f£35a1E
5 R P i iR 3R A B B RS S B B Z B SRR B AR IR AT,

BT AR, ¢ RMRE IV HER B B B R B E E A HAE Al XA
SERFEVE B ML, RIMAE, Cu 1 Ni MERFAMRERE, WAE Al RAEE
BF, Cu #1 Ni BUMERO-E—ER. BASHBA T —8, 6. EFRAMERART
HBR 7 MW EREREIEREA,

RPIFBEHETEFEOEANEE T, BERE. EEECAYREIHTE—

# 18

=l A o m T %ﬂiﬁiﬁl

. LV NN B R Lk

Al Cu | Ni Eolre 4
55 38 7 Te 2.03 3.55,
55 37 8 Ts 2.02 3.554
55 36 9 T13 2.01 3.57,
55 35 10 T13 2.00 3.568
57 36 7 Tn 2.07 3.560
57 35 8 T © 2.06 3.56;
57 34 9 Ts 2.05 3.55,
57 33 10 T13 2.04 3.56,
59 33 8 n 2.10 3.56,
59 32 9 Tg 2.09 3.55s
59 31 10 T13 2.08 3.561
59 30 11 Tia 2.07 3.54;
61 29 10 T13 - 2.12 3.56;
61 28 11 T, 2.11 3.56,
61 27 12 Ts 2.10 3.563
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CRYSTAL STRUCTURE CHANGES IN THE 7-PHASE OF
Al-Cu-Ni ALLOYS

Lu Hsuen-suan (S. S. Lu) and Cuanc Tsunc

(Insutute of Applied Physics, Academia Sinica)
ABsTRACT

A thorough investigation by means of X-rays has been carried out with the purpose to
determine the nature of the ternary phase 7 in Al-Cu-Ni alloys. .In contrast with the conven-
tional concept of alloy phase which is characterized by a definite type of crystal structure,
systematic structure changes are found in the single phase field of 7 which occupies quite an
extensive area in the isothermal section of the phase diagram at room temperature. There are
eight types of structures altogether, all derived from a basic rhombohedron with corners occu-
pied by Al atoms and centres either occupied by the heavy atoms or remaining vacant. The
basic rhombohedron is the building stone in the crystal architecture. By transforming the
basic rhombohedron into a hexagonal prism in the usual way, all structures may be considered
to be built up by stacking together a number of these hexagonal prisms along the triad. The
transformation of one structure into another is quite systematic in the way that the number
of the stacking stories in the unit cell increases according to the order 10, 11, 12, 13, 14, 15,
16, 17. The atomic arrangements in the different structures are closely related too, in the respect
that they are all superstructures due to the presence of ordered vacancies in the rhombohedral
centres. '

The principal factor controlling the formation of these structures has been fully considered.
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In view of the fact that the change of structure types follows closely with the content of Ni or
Cu for alloys of constant Al content, the atomic size factor appears to be unimportant in the
formation of these alloys. It has been shown that for alloy phases of the defect lattice type
as the 7-phase, the most fundamental factor is the average number of valency electrons per
structural unit which is the basic rhombohedron in the present case. By assuming Hume-
Rothery’s valencies, the average number of valency electrons remains remarkably constant
throughout the entire phase field, while the electron concentration varies with compositions.
Tt has also been pointed out that for alloy phases where there is no unit cell change, the
average number of electrons per structural unit is equivalent to the number of electrons per

unit cell, and for alloy phase where there is no defect, this is in effect equivalent to the elec-
tron concentration.



