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Fig.1  Morphologies of brazing filler (@) and diamond (b)

powders

#1 65Mn K BNi-2 A& WZEMSH
Table 1 Chemical composition of 65Mn steel and BNi-2 (w/%)

Element Si Cr B Fe Ni C Mn Si P S

65Mn - - - Bal
BNi-2 45 7.0 3.1 3.0 Bal

0.68 1.12 0.31 0.0200.011

Ni-Cr
filler
metal

Diamond

Fixture

Induction
coil
B2 #Frralres sl
Fig.2 Schematic diagram of brazing sample
Rubber
[ |

B3 SRR ENIA R B P b B 1 56 s 2 1
Fig.3 Schematic diagram of wear resistance mechanism of

brazed diamond coating
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Table 2 Abrasion resistance test parameters

Load, SR;::? Pre-grinding Wear time, Abrasive flow
) : ; ; -1
F/IN VIt min time, ti/min  t/min  rate, Vn/g Min
70 200 5 60 200

ATHEY B, BER—%% 20 um NP EUZ, E
HEFIRZ SNEATE R T RIFFNG & 456, RIE T
W55 HAR 45 G 5 EE o A Re 1S 23 0 B 4a T AR
LA BT EDS FEuRAHFN, Wlsl R
4b Fin . FRRI RN E A SRS SRR T
Ni. Fe. Si. B JTHRMT#, MN&TRMENES E
G, WEAHT Fe TR MR & ST H, FREE
) Niv By Si R A &L TP, Hd B,
Si TG T B LLA B R TR R A 8, NiL Fe
TR TR FIEEL, MHEY BOER T8 E R,
R SN R T e =Y BE S X281
BNi-2 4T 54 (1 F 72 i S — g 18l
2.2 FRIEEMEEHN

K H EPMA-8050G HiL T #REF X I 2 R iz 85 & Wil A
1B ET R A & B U AT SR, X e R Ao A
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Fig.4 SEM morphology (a) and EDS element line scanning (b) of

bonding interface between brazing coating and steel matrix
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Fig.5 Morphology (a) and EPMA element mappings of B (b), C (c), Cr (d), Si (e), Ni (f), and Fe (g) for filler alloy
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Table 3 EPMA analysis results of different marked positions
in Fig.5a (w/%)

Position Ni Fe Cr Si B o
1 64.84 30.66 4.50
2 3.6 0.6 76.5 0.2 19.1
3 72.544 10.711 2.612 7.161 2.261 0.702
4 72970 15.669 3.682 3.222 3.718 0.740
5 14.275 19.306 56.598 0.517 1.605 7.699
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Fig.6 XRD pattern of brazing coating
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Fig.7 Morphology (a) and EPMA element mappings of B (b), C (c), Cr (d), Si (e), Ni (f), and Fe (g) for diamond/filler alloy interface
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Fig.8 Morphology of diamond after aqua regia solution (a) and local amplification morphology (b)

F 4 [E8b PAERIZAER EPMA &R
Table 4 EPMA analysis results of different marked positions
in Fig.8b (/%)

Position C B Si Cr Fe Ni
1 32.57 3.36 3.37 59.63 0.5 0.57
2 41.48 - 0.28 56.63 0.45 1.16
3 16.17 0.41 0.17 79.45 1.86 1.94
4 17.51 1.6 0.36 76.42 1.89 2.22

30000 v-CrCy
a-Cr,Cq
25000 F . ~CrB
@ . +-Diamond
520000 -
2
§ 15000
E
10000 |
5000 | R .
A i Li.i'..i A A
O 1 1 1 1
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9 JEMEENIA XRD Kl
Fig.9 XRD pattern of corroded diamond
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Fig.10 EPMA element line scanning analysis along red arrow of

diamond/filler alloy in Fig.8b
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Fig.11 Comparisons of mass loss of coating after abrasive wear
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Fig.12 Diamond brazing reaction process diagram
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Fig.13 Morphologies of brazing coating after wear (a) and wear microzone (b)
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Fig.14 Schematic diagrams of wear process of brazing coating
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Microstructure and Properties of Diamond/Ni-Based Composite Coating by
Induction Heating

Si Hao', Qin Jian'?, Zhong Sujuan®, Long Weimin®, Lu Quanbin®, Shen Yuanxun®
(1. State Key Laboratory of Advanced Brazing Filler Metals and Technology, Zhengzhou Research Institute of Mechanical Engineering,
Zhengzhou 450001, China)
(2. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: A composite Ni-based coating with diamond mass fraction of 10% was prepared on the surface of 65Mn steel by induction
heating. The microstructure and phase composition of the brazing joint were analyzed by SEM, EPMA and XRD. The element diffusion
mechanism and formation mechanism of diamond/filler interface in induction brazing were studied. The wear resistance of the coating was
tested by dry sand rubber wheel wear tester, and the wear resistance enhancement mechanism of diamond/Ni-based coating was analyzed.
The results show that the main phases of filler alloy in brazing coating are Ni4Bs, (Ni, Fe) solid solution, NisSi; and CrB. The diamond and
the filler alloy react in metallurgy, and the distribution of C element at the interface of diamond/filler alloy causes the ap pearance of double
layer carbide structure on diamond surface, which are Cr3C, on diamond side and Cr;C3 on the surface of Cr3;C,. The wear resistance of the
diamond composite coating is significantly better than that of the steel substrate. The wear mass loss of the coating is only 0.25 g in 60 min,
which is 1/12 of that of the steel contrast sample. Diamond plays a role in preventing furrow expansion during the wear process, and the
failure mechanism of the coating is Ni-based alloy wear and diamond shedding.

Key words: induction heating; braze coating; diamond; Ni-based filler; abrasion resistance
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