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Preparation Process of Nickel Release Reference Specimens of Cu-Ni Alloy

Chen Shaoxing', Yuan Junping', Liu Chonghua®, Ding Zhiyong®, Tian Yong®, Zhu Jiawei'
(1.Jewelry Institute of Guangzhou Panyu Polytechnic; 2. Technology Center of Guangzhou Customs)
Abstract: Cu-Ni alloy was chosen as the reference specimen, and the effects of preparation process on the nickel
release rate were investigated. The results indicate that when nickel content of Cu-Ni alloy is below 1%, nickel
release rate in artificial sweat is approximately positively correlated with the nickel content. When the specimen is
melted and hand made casting in atmosphere, the uniformity of nickel release rate is poorer than that of continu-
ous casting slab, which can be improved by annealing treatment. When the specimen surface is worn by sand pa-
per, the average nickel release rate is decreased with the increase of sandpaper specifications. Therefore, the nick-
el content can be controlled between 0.05% and 0.1% in priority during the preparation of nickel release reference
specimen. The slab is made by remelting continuous casting after vacuum granulation, and then rolled and
blanked. The test piece can be annealed at high temperature, of which the surface should be grinded with 800 # or
finer sandpaper.
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Fig.1 Correspondence between nickel content and Ni release rate
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Fig.2 Electrochemical behavior of specimens with various

nickel content in artificial sweat
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Fig.3 Surface morphologies of casting blank under

different melting methods

BEALAIBGAAE7E Libs R 087 Ni (950 A AR 00 25
LIE 4, TR L BRI S PR B R A . BB
A B AT AR VR B A R T LA R
W DR 930D W AR LR AR T O S R 1 IR
B i BT X AR N R R A 3 SO PR AL, HRTE
TP AR MR I . 45 A B P A AR R G S R L T
HR RV P RN Ay S N ) < TR VRBE A A R
4 J& WA 2P 2 2 B — E R B2 . Y )R R
BHE H 2R A B FEAT PG I 1R T4 A~ ik
S R S L2 A HUARCBE P AR R BEAT A 8RR T 42 T

Nisr i G40 Nisr A -0

7200 7200

0 6681 20 6681
6163 6163

L5 5644 E L5 5644
5125 i 5125

0 4606 ¥ 19 4606
4088 4088

s 3569 45 3569
- o 3050 3050

0
1 2 3 45 6 7 8 1 2 3 4 5 6 7 8
KE/mm KE/mm

(0 fEF X () &85 X
B4 E4AERXAEN NI A5k E I

Fig.4 Comparison of nickel distribution intensity of

2
1

% B/mm

continuous casting specimens
2.3 BN TREX Ni BEEN I
K Ni 54 0.05% (1) Cu-Ni B4 % 55 5 v s i
PEIR R 43 S i A FGR S #EAT Ni RO ik, 245
WL FR 2 A] UL NURE R 2 4 T (H 2 R K
F2 FEMIWRATH N BERE

Tab.2 Nickel release rates under different

pg/(em’ « &)

processing states

FRE ¥iE e 2% bR HAXTARAEZE/ %
BT 0.503 0.180 0.070 13.97
SEDEN 0.500 0.080 0.031 6.12




Cu-Ni 34 Ni BCbr il il # T2

ASHY NI RO AR 22 | s o 22 1R X A o 22 24 00 F 0% i
T,

HY T 95 1 A R P St B R D BT . B A N AE B
Tl DX I8 19 73 A3 AN 58 4 — 2 BVl 95 R 2 v T T
ﬁzﬂ% EL D B 2 2 A R R R, 4 R R AT

B K s Ni 93255 HOB i1 A A A0 62 5
*ﬁﬂ@*ﬂ“ﬁéd\ﬁk%‘{ﬁﬁiyﬂiiT Ni [ 534 .

P IR A A R R AT v b 2 00 3, L BELT S A 8 A
RN WA 5, 5 TAM L A 20B K5 . 1A
AT A BELPCE B2 o 11 o el 7t A R P
FOTR b MR B . IR PO A AL TR i A
P TIR Jh HE W 7 TTT 3 BOB A AL R ) 3k 23 R AR 5 < Y
P S 9 R A g e 2 Xﬁ%ﬁLkF
T AL I F 45 AT B I T2 080T 25 2 20, AT AE —

PR B TR R m phrEse. . e #ﬁﬁﬁ%‘lﬁ

KA T HE Ni *‘ﬁﬁlilﬁ’]ﬂj’ﬂ
25 9
~ 15[ ’ n‘E\J@i& = 4
g 10 §
g os g s
N o = -7
-0.5 -8
-1.0 -9
0 100 200 300 400 500 04 03 02 01 0 01
710 v

(a) Lt (b) BIERGZX
A5 FRRAMIKEGRABEALTRPGEALETA
Fig.5 Electrochemical behavior of specimens in artificial

sweat under different processing states
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Fig.6 Nickel release rates of specimens after sanding
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Fig.7 XPS spectra of specimen surface after

nickel release test
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Fig.8 Narrow scanning spectra of specimen surface after nickel release test
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