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High-Elasticity Analysis of 18-Karat Gold Bracelet
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Abstract: The high-elasticity of 18-karat gold bracelet has been tested by means of measuring the
elasticity modulus and microstructure. It is shown that there are four phases, AuCu, AuCu; and Au;Cu and
(Au,Cu), in 18-karat gold. AuCu, AuCu; and Au;Cu are ordered phases produced from the disordered
(Au,Cu) phase through the transformation from a disorder to an order state as the temperature declines.
The content of the ordered phases is up to 70%, which is a possible reason of high-elasticity. In addition,
the elasticity modules of the surface and longitudinal section are different, and each phase has certain

texture in the alloy, leading to the anisotropy of elasticity modulus.
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Tab.1 The compositions (mass frction) of 18-karat gold 1%

Au Cu Ag Zn Ni Pt
Bal 23.34 0.354 0.292 0.016 0.023
Co Fe Pb Pd Ir Cr

0.007 0.005 0.011 0.002 0.002 0.001
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Fig.1 An 18-karat gold bracelet



%2 30

B 5B 18K e T et E A i 65

g

(a). FMi(Surface); (b). %k (Longitudinal section)
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Fig.2 The graphic presentations of the surface and longitudinal

section of 18-karat gold bracelet
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Tab.2 Elasticity modulus of the surface and longitudinal section

of 18-karat gold bracelet

MWEgm s R E/GPa B B R /GPa
1 512 106.9
2 50.1 107.2
3 48.7 102.9
4 47.8 —
5 47.0 —
T3 49.0 105.6
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Fig.3 Au-Cu phase diagrams[4'5]
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Tab.3 Crystal structure data of the phases that were formed in the Au-Cu system!*> 7]
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Fig.5 DSC curve of 18-carat gold
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Fig.4 The long-period superlattice structure of AuCulI> 1*!
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Fig.6 SEM micrograph of 18-karat gold
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Fig.7 Phase distribution in 18-karat gold analyzed by EBSD

K4 BKESTHITHIEST

Tab.4 Statistics of phase content in 18-karat gold

R IES (Au,Cu)  AuCu  Au;Cu AuCus
A& 2% 292 15.0 34.7 21.0
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(a). W13 HH(Bright-field image); (b). M7 #H(dark-field image);

(¢). AusCu B A5 T HAT S AEAE S I (diffraction pattern of AusCu and (Au,Cu); (d). AuCu fiT5 TEFE(diffraction pattern of AuCu)
Bl 8 18K &THEZS e RATEIEFE  Fig.8 TEM micrographs and diffraction patterns of 18-karat gold
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Fig.9 High-resolution electron microscope images of 18-karat gold
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Fig.10 Orientation distribution of the grains in 18-karat gold



68 "R %39 %
< v 5 (a) (b)
X Y Z
010
001 1 -
- Y-
110
d
X Y Z © X Y Z @
001 001 P\
Ah b hh)
,\ - ) - g 5 p e ’
= ]l == : 1 111 1
101 h 101
(a). (Au,Cu); (b). AuCu; (c). AuCus; (d). AuzCu
B 11 HE&FEF 4 FAHKEEE  Fig.11 Inverse pole figures of the four phases in 18-karat gold
B 11, X5Y maHr T, zo7meE —ANEE. FERA m s, EE5ENS

HT#EmE. B 11(a) 8 AwCu) LK RARE, M
BT DLE Y, TR N T y J7 1), (Au,Cu)FHH
M 22<101> 77 [AAFAE — € B RE ), 1 78 S04t
P27 18] AL A s 7R E T A 17 W b,
AR SR E <15 W P2 A 7 205 B 11(b) A
AuCul A FMHIIRE, MEHATLLEH, AuCul
TR P9 B R B AL 20 A, AE7E 0 BT8R0 5 1) B
<001>77 [a] I HX R 45585 BT 11(c) A AuCus 19 &,
B 11(d)N AusCu IR, X RiAH BT 0 1)
PEARELA 5 (Au,Cu)tHZREL, 72 Y ST ) Ef<101>
TN, TR E T 7 ) B <111>J7 1 1
AV

M 4 FRAH I S il TP LA 3, FE TR R 7
) b, 4 FHIRREE 7 AR R A . 05707
ERIRL, <> PILN, XTI T S5
W F=AE<001>40, H)F#amEE K, XA
Rk =R R, 8 SECT FE BB
S, WA RE R PRI Ry T L R 2 )G
PR SLIR TR 1 S5 A
24 it

I 18K 4 FHHEH T RGA L L/ T K
W, G&HAEE 3 i, o 3 FPAHER 2 R Al
(Au,Cu)J5 T H P45 F, 4 BhAH G i 22 AR DN
AT T 8 AH 2 T AH BRI AAE S A2 2R B0 5 P
BRI A T BB SR B IR, Jovdior LAl
FH, {E7E EBSD A% id 5547 40 vh m DA 5251 22 b AH
MIfE(E. 8% 1SK HEFldh, FrMaE LR T
29 70%, A7 AHM K AR A] B2 SR M A B 1

SR VIS A KREA AR 2254
[ i T Y < A B RSB

ARG BT IR 18K < TR AR I ) 541 A A 3 i
SRPERTERT 2 £, RS RERTE. EHEET AR A
51, B AN FAH U IO A7AE A2 SRR A 1) S P R R AT
5SS T EAR, AR i Tzt
T AL Jr R AR s,
TP A4, A T A s MR B %17 =1
FESREAS R /N7 1) b T4 B s, R
TN 3E R 23R T it R M 5 < f PR R ) — >
JE AL

3

1) 18K B TR MM N 45 GPa,
A A MR EZ) N 105 GPa, I HRHERS
) e, RO T AR AN [RLAH R 2R T R A2 1
PEASTE % ) 1 A R A

2) A& 4 MM, Hr 3 B AuCu,
AuCuz Fl Aus;Cu NRARTCFF(Au,Cu) i B 7L
JEMAE R, XA IR, KA TN S ER
2 70%. A5 ERRE RS BT R IR KR
FE bpmE s, AN KEAET RS
G AR B ) — AN R A

SR
(11 x5, FRER. MeEeaeM]. dbat: dEatii s o
KR kA, 2015.
[T#%E 75 1]



