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Optimization of nickel plating on diamond/Cu composite materials
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ABSTRACT High-performance coatings on diamond/Cu composite materials were obtained by nickel plating. Three different coatings
prepared by two different electroless plating processes and one electroplating process were investigated and compared after welding heat
treatment using a vacuum furnace. The adhesion and corrosion resistance of the coatings after welding heat treatment were tested. Scan-
ning electron microscopy ( SEM) and X-ray diffraction ( XRD) were used to observe the surface appearance of the coatings and the
phase structure before and after welding heat treatment, respectively. It is shown that after welding heat treatment, for the electroless
plating coatings using sodium citrate as a complexing agent, the high temperature resistance, bonding strength and corrosion resistance
are better than those of the electroplating or electroless plating coatings using butanedioic acid as a complexing agent.
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Fig.1 Coating surface of Process A before welding
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Fig.2 Coating surface of Process A after welding
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Fig.3 Coating surface of Process B after welding Fig.7 XRD pattern of the coating of Process A before welding
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Fig.4 Coating surface of Process C after welding Fig.8 XRD pattern of the coating of Process A after welding
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Fig.5 Microstructure of the coating of Process A before welding EH9 THARBEREHEEE

Fig.9 Coating surface of Process A after thermal shock
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Fig.10 Coating surface of Process A after thermal shock
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Fig.11 Coating surface of Process B after thermal shock
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Fig.12 Coating surface of Process C after thermal shock
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Fig. 13 Coating surface of Process A before welding in salt mist for

72h

HRERHABR, S BRBLEE, TZAER
HE24h FHARM(E14). AE 1S TLE LA
EEIZBHMEERAWEM. RERFITZL CH
B B AR Eh, A 16 frx. B TRELE T
BRAERITRET BAC, R0 3L T7 R NP IE
BABRBBERIFHHEES N T ABRE
BEPSEBEETHE TR T2 B &ML ER
MR AR phe LR, B Sk S A . R
T h M — R BEE B S BT BT, T C B
BARH AR, B UL ph 2.

3 i
(1) T# BAMTE C W UFKEAA B LT 7

! Mag= J00KX ENT=1000%/ SyodA=SEZ  Dulec20Dec2010
| 2 pm WD 159mm Tira 41.04 ’““l

B14 TZARBSHE24hREBH
Fig.14 Coating surface of Process A after welding in salt mist for 24 h
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Fig.15 Coating surface of Process B after welding in salt mist for 24 h

M Mgt 200KX  BMI=1000k SgulA=SEZ D20 Dec 2010 |
n WD = 15 0mm Time 84259

Bl6e TZCHEEEHEE MhREES
Fig.16 Coating surface of Process C after welding in salt mist for 24 h
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