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The Chromatic Parameters and Color Grading of White Gold Alloys
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Abstract: The bleaching effects and mechanism of alloying elements to gold were reviewed. The several
chromatic parameters, such as CIE-L a*b* chromatic parameters, CIE-LAB-C-H-L metric chromatic
parameters and ASTM D1925 Yellowness Indexes, for determining the whiteness of jewelry gold alloys
were introduced. The chromatic parameters and metallurgical features were discussed. Based on the closer
relations between the bleaching effects and alloying components, ASTM D1925 Yellowness Indexes could

provide a basic guide for designing white jewelry carat gold alloys.
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Fig.1 Relationship of reflectivity of Au-Pd alloy with energy

of the incident ray
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Fig.2 Relationship of reflectivity of Au-Ni alloy with energy

of the incident ray
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Table 1 The bleaching effects and metallurgical features of alloying elements to gold
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Fig.3 The color boxes in CIE-L a*b* coordinates, a* vs b*, for all standard color gold alloys
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Fig.4 CIE-LAB-C-H-L metric chromatic parameters
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Table 2 CIE-LAB-C-H-L metric chromatic parameters of Au-Pd, Au-Ni and Au-Fe alloys

5 BT W% GG X/% KRR C R H L
1 100Au 100Au 37.90 82.5 88.8
2 97.2Au-2.8Pd 95Au-5Pd 24.00 77.2 84.3
3 88.2Au-11.8Pd 80.1Au-19.9Pd 7.07 77.6 81.0
4 75Au-25Pd 61.8Au-38.2Pd 4.83 78.9 79.0
5 98.5Au-1.5Ni 95Au-5Ni 30.12 84.6 88.5
6 86Au-14Ni 64.7Au-35.3Ni 15.03 89.0 87.6
7 75Au-25Ni® 47.2Au-52.8Ni 11.19 92.0 86.6
8 98.5Au-1.5Fe 95Au-5Fe 35.47 85.3 87.9
9 86Au-14Fe 59.8Au-40.2Fe 13.69 89.5 86.7
10 75Au-25Fe” 46Au-54Fe 4.15 84.3 81.2
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Table 3 CIE-LAB-C-H-L metric chromatic parameters of some commercial white gold alloys

Jrs B &S W% K EE C i H SoRE L
1 Ag %% Rh 3.01 77.0 89.0
2 Ni 4% Rh 2.96 74.8 89.1
3 95Pt-5Cu 3.92 87.6 87.0
4 75Au-25Pd 4.83 78.9 79.0
5 75Au-10Pd-15Ni 5.77 85.0 82.9
6 75Au-10Pd-15Fe 4.80 84.6 83.4
7 75Au-10Pd-10Ni-5Fe 5.20 87.1 843
8 75Au-10Pd-10Fe-5Ni 5.33 84.8 83.4
9 FlkE PAISK At IF 4 6~9 82~88 —
10 ke NilsSK A IF 4 =9 ~93 -
11 HeEwlk 18K At if & >10 85~90 —

Kl 4 HrE SR XOIREEH — RV Pd NZ
sl 18K F Au &4, HE 15 & HiE
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MELHMEF R, ASTM D1925 [ (e Bz ~
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A X, Y. Z 2l CIE-XYZ R G0005E HI4 4G
A (R B8 — SR (2 WOCR[1,3,7])

ASTM D1925 FifE fe 4] A2 % BURF AT B RL 4 57
F), fENHBAGETF&EEN, 2R R
- PARARFEFEAE O B T BRI XL Y. Z
—HIEUE, REZEQOSE R AR Y. R
ASTM D1925 Bt FREL “ Y17 HIIR/INADE g
JEI) AT N=2e YIS I SUN— 2 A (2
Af), AESELTFEE Rh YT ENT 19.0~24.5
B, ESCAHTRAGREE ), EEEE AR P
Rh; YI{ES T 24.5~32.0 B, & SN = A KA ),
A4 /L8 Rh; YI>32 BENAEA GBS SOLE
4y, Wik, AGEER “YI7 HELTE, 25
e, REY v ERT 32.0 B, AREERET
Ml S AR 52 2 FH 5 B 5400 o 1 B 4 SR B
“AeIrE”.

£ 4 ASTM D1925 E A5 A B %
Table 4 ASTM D1925 Yellowness Indexes and whiteness

grading
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BUBIHE RS« ARYE 92 E A0 AR A SO LA 1 AR, 18
PR 2 AT R R B e R

(1) 22K A4 : HT1E 22K A4 Au S EikF|
91.7%m= 18, PRI & J& mndion B BTt & AR HAR /)N,
B2 8.3% Pd [ 22K &4t H e =2k = 20K
o, HOFH YT {E=29.336.

(2) 18K &4x: 18K A& HH 75% Au, WA
A oG 2 ] LAS B R 200 B 6.

—J AT

HE 1: 75% AwtED 17.5%E A LR
13.5%R A FEEAILE, HR{RNREEAT
5% HEAENnR, RREZEEAILEN P
g}, Ni 8¢ Pd+Ni.

TTZR2:75% Aut 27 24 5% H e R (G 17%
MAFEFATTER, HRNREREEITTER)H0.5%H
BEEENITER.

HRAMTITE: 75% Aut®b 19.5%E A TR
G 74%RCNFEFEAGE, HRNREEAT
F)55%Hua etk

(3) 14K A 4: 14K A4 Au &5 584 58.5% Au.

— R AT 4 58.5% AutE /D 26.5%E T ER
G 16.5% PN FEFE A CR, HRNREEAT
F+15sn e i st ®.

TR EAMT 4 58.5% AutE D 22 5% E T ER
G 12%RCyEEEACE, HRAREEAT
F+H19% e A EthnE.

49K A5%: K B4 Au 58N 37.5% Au,
UL Ag fENFEEEAICE.

—HAOTT 4 37.5% AutZ/b 62%EE TR
+0.5%HEHENITER.

THAMITE: 7.5% AutE 45%EHITTER
+17.5% e Aot E.

K& Ag v AR EEATESH, &
FIRPUE BRI BB RIEN: 1% Ag~1% Zn
~0.6% Ni B{ Pd.

BT FEEAGCEIMERAR, —fhid, &
A Pd MEEHFSEE N —RAAt; SHm NI
BT EIEE N FhrE At A Ni oK
Pd ¥R Z ik T S0l 3208 =0k A A IR
F&U Ag ENFEZEAILER, TR~ g A,
LININER Pd, &0 ARG — R E AT E. &
SURIBI T 9~22K [T & # (g5 YI. 22K &



5% 2 3]

TIEVE: AITEROESEM AT % 77

S—BovkAEERIEA®; 14~18K 548 MHE
SHTCRBMSEAR, W54 1~3 &Af; L

x5 2K HAaF&HEGARE VI fia6a%R
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AU INE R Pd, AT LIS — 2 A OARIT &

Table S Yellowness Indexes Y7 and whiteness grades of 9~22K white gold alloys

e EES Wx/% W /(g/em®) WS VIR ITE)
9K Ag+Pd HEFF 4 37.07Au-10.57Ag-20.1Cu-32.44Pd — 16.6119(— 2 F 1)
9K Ag AT 4 33.32Au-66.68Ag 11.9 22.501( A
14K Ni A4 58.5Au-2Ag-13Ni + 26.5 &4 )E 12.9 21.26(— A th)
14K Ag+Pd AT 4 58.5Au-19Ag-16Pd + 6.5 I & )& 14.6 15.16(—FK A )
18K Ni 4 75Au-14Ni + 11 &4 8 14.8 16.36(— 2 [ 1)
18K Pd A 47 4x 75Au-14Pd + 11 &4 )% 15.9 13.02(— L H )

22K Pd A4
22K Ag T4

91.7Au-8.3Pd

91.67Au-2.76Ag-5.57Cu

— 29.336(=Z A1)
— 38.634(FE A 1)

[1#] ©F+ Ag. Ni. Pd #l Ag+Pd HEIF 4 /LA Ag. Ni. Pd Al Ag+Pd /E N FEEE A LRI AT 4.
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(1) 7E CIE-L a*b*fEA bR R, HEIFEM
CIE-L a*b*tESHUN: L¥>75.0, -3<a*<<+3 Al
b*<15.

(2) 1E CIE-LAB-C-H-L Kl (4 JF A5 R H, A
I 4 H AT 82°~86° 2 [f], L /T 83~85, C1H
NEZNT 9

(3) T CIE-XYZ JE 24111 ASTM D1925
B OFRE YI=[100(1.28Xc-1.06Zcp)]/ Yo MR
et v ERRNTBEAGRSER At 4
N=G: YI<19 W SCh—ga@Eiat), atd
JB L TE Rh; YIENT 19.0~24.5 B, € XA %K%
FbrE ), AGRSEAEGSE Rh YT ENT
24.5~32.0 B}, EXCR=HACKAR), HABEEY
J5gE Rhy YI>32 R AEATBE 4.

(4) Pd. Ni fl Ag & Au I FEEHICER, B
ROOTFEMEEARITTER. SA & Pd MAGTT
I —HAA B A R N BUS Ag A G
SIEE N At S A Ni BUK Pd T2
(R4S KR R N B~y S X Y S RS
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