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Laser Cladding Self-lubricant Coatings

Effect of h-BN Content on Microstructures and Wear Resistance of
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Ni—+h-BN self-lubricating composite coatings are prepared on H13 steel substrate by CO, laser cladding
with powder mixtures of Ni60 and h-BN. The chemical compositions and microstructures of the coatings are analyzed

by using optical microscope (OM) , scanning electron microscope (SEM), energy dispersive spectrometer (EDS) and
X-ray diffraction (XRD). The microhardness profile of the coatings along the depth direction is measured on a
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microhardness tester. The friction properties are investigated by using on a pin-on-ring M200 wear tester. The
h-BN increasing, the microhardness of the Ni60+ h-BN coatings increases and the friction coefficient reduces. The

results show that, the microstructure of Ni60+5% h-BN (mass fraction) coating are consisted of wattle-like phase

1

maximal microhardness 1200 HV, , is 4 times more than that of the substrate. The friction coefficient and wear mass
the Ni+h-BN coating is 6% of that of the substrate.
OCIS codes

Cr;N and a few irregular block-like phase CrB distributed in y-Ni matrix. Ni60+ 10% h-BN coating is consisted of
loss of the Ni+h-BN coatings are lower than those of the Ni60 coating, respectively. The minimum wear mass loss of
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.

short-plate phase CrB and Ni60+ 15% h-BN coating is consisted of dendritic-plate phase CrB. With the content of
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Table 1 Chemical composition and parameters of original materials

Material Chemical mass fraction /% Size /pm

Melting point / C

Coefficient of linear expansion /(10 ° K)

Ni60 16Cr, 3. 3B, 4.5Si, 0.9C, <8.0Fe 140~250
h-BN purity==99. 9% 1

1050 13. 4
3000 4.92

¥ Ni60 5 h-BNH— & i Jit & i LR & 3 57,
Horph-BN [ 5 & 40 £ CFRD 43 50 R 5%, 102 F
15% , 5y i FA 4l Ni60 #3 A A0 e 1 iopt 5 2Z g
FEEIERUIERE . M5BT BE ORI — 2 B A HURG 45
R O AR | 0 T RO bR EE 1.0 mm, H
SRT M
2.2 FHik
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XRD 7 Hr 5B EE AR . BB E T LS
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W EV=2~7 mm/s, ZIEBLZHOLIEEN T2
ZHRCAWOE T FEP=2.0 kW L3 H 2 D=3 mm,
HE#EV =3 mm/s , $H KN 50%,

FH Rigaku D/max 2500 PC & XRD 43 #r i&
AR, FE S HCR R 40 KV, R
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e AR Y S ORE 1 AT 200 g, i 38 1] Ky
15 s B 2 38 45 He ) WOE e B R TS 7 AR 5
L H HLYI AL 25 mm X 7 mm X 7 mm {1 K J5 7K il
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Fig. 1 Surface morphologies of laser cladding coatings (P=2.0 kW, D=3 mm)
(a) Ni60; (b) Ni60+5%h-BN; (¢) Ni60+10%h-BN; (d) Ni0+15%h-BN
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Fig. 2 XRD analysis results of the laser cladding Ni60
and Ni+h-BN coatings

JE ALY CrB 4 A 565 e AR DO B e KT Ni60
2, B E A a0 Cr, N, NLB 28, i £ % Bk 9
Crys G AT ST 3 02 i FAE OIS B R rp L 3B 4y
h-BN#fift . B N A 35855 M . 5 Cr Fl Ni g6 % 45
A 77 Cr, N, CrB #il Niy B 2848, [6] B 4 1 7 Cr., Cq
AT H

F 3/ MEOLBEETZSH ML R P=
2 kW, 6B B4 D=3 mm B}, Ni60 3§ 2 f1 Ni+
h-BNIAE B JZ L35 T r OM B, #Os 4 4
JEV =3 mm/sHf ., Ni60 O 2 T & IR AL A
FYCRA IS AE v-Ni W B E L RZ WSS S
DX I8 kg — - T iy DX, JREJE R 3~4 pm, 25 A X
45 A2 5 OGS W B A T ¥ B 43 A DDA G
FE SO A T D JE S o i G 19 38R 3 A T O 3 3 o
BEK o [ B 1P A ) 45 ot 3 B SN S O A 2ok 8 42 3 T
0, JF LA T A5 E & % . Ni60+ 5% h-BN % # )2
MYLH 5 (I V=2 mm/s) . FEIE SR
> YRS A TE - Ni B K F L, ERLIE 3Co) 15
HRARTT 10 2L T EBLIE 3Cd) TR AR 5 Pl 7 1] B
R AE , WA 7 A K. TETR R SRR B b

0803011-3



# ot

30 pm

Bl 3 Ni60 MNi60+ h-BN ik J= iy b #8 F1 T #8FE 5i (P=
2kW,D=3 mm), (a),(b) Ni60(V=3 mm/s);
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Ni60+10% h-BN(V =5 mm/s); (g), (h) Ni60+

15%h-BN(V=3 mm/s)

Fig. 3 Microstructure of the laser cladding Ni60 and
Ni60+h-BN coatings on the top and bottom (P=

2 kW, D=3 mm). (a),(b) Ni60(V=3 mm/s);

(), (d) Ni60+5%h-BN(V=2 mm/s); (e), ()
Ni60+10%h-BN(V=5 mm/s); (g), (h) Ni60-+

15%h-BN(V=3 mm/s)
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Fig. 4 SEM micrograph of four kinds of Ni60 and Ni60 -+
h-BN coatings (P=2 kW, D=3 mm). (a) Ni60
(V=3 mm/s); (b) Ni60+ 5% h-BN (V=
2 mm/s); (¢) Ni60+10% h-BN(V =5 mm/s);
(d) Ni60+15%h-BN(V=3 mm/s)
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Fig. 6 Friction coefficient of the laser cladding Ni60 and Ni+h-BN coatings. (a) F=49 N; (b) F=98 N
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