Bald 1M Hr ot Vol. 41, No. 11
2014 4 11 A CHINESE JOURNAL OF LASERS November, 2014

Fi 12 La. O; X 6063 A1 OIS 3 Ni Jeks )z
Tl L S48 1) 5 i

KtR IRET B R XM KHha

CREARHL TR A 7 B4 541004)

WE  FABOCKEEAR TE 6063A1 Fi 4 TIHRINA KRR & & La, Os 11 Ni60 A 445 3 2, I 1 4 40 W5
X S A5 AL (XRD) LA 4 HL 8% (SEMD FIRE 1% X (EDS) %515 # 32847 T MR 4341, BF 58 La. O, 75 B X 58 & 4 3 10
HeIEE NG 2 AL M R SO, SREH . ME5EPHE La Os & & & T 5% Ul R4
BOTFRDRIEEZ S MR AT 20 o B RIEEE AR SRS AN RS, A 5% i &4k
La, O; 0] 45 20 b 98 D 5 38 )2 i 80 AL AN TR] La, O, & i 05 8 )2 E 2 ARS8 B-NIAL (Co) F1 /b 19 Al Ni,
AINi; ALSE S In#G 1 LG XRD B B3 T M 116 &9 La, Os LAl La, H NiAl #1#9 (100) 7 75 1§ JLF- 74
2K FRLECE i 1] F (110D L (2000 FI(211) 1 (110) 45 3 W 8 A IR B B3 ) A S 5 VR N 5 %6 Laa, O, I 45 7 22 LR TR T
i 11 Ni60 45 552 0 R 40 A 50 7 e R T AR 20 2 rpy L B 23 i AT oo B 8 K L2 Ak A T ) Wl s M 0 2 2
B NiAl—Cr St A 40, W o0 2 0k RAE S S0 B L T RE W AL La S5 669 .

KEWR ME BOGKEL Wl Lay Oy 17

FESES TGLIS XEkFRIRAD A doi: 10.3788/CJL201441.1103001

Effect of Rare Earth La,O; on the Microstructure of Laser
Cladding Ni-Based Coatings on 6063 Al Alloys

Zhang Guangyao Wang Chenglei Gao Yuan Wei Wenzhu Lu Xiaohui
(Guilin University of Electronic Technology . Guilin, Guangxi 541004)

Abstract Ni-Based alloy coatings with different contends of rare-earth La, O; are prepared on the surface of 6063
aluminum alloy by using laser cladding. The effects of rare earth La, O; on microstructure, phase structure and
composition of laser cladding Ni-Based alloy coatings on 6063 Al alloys are investigated by means of optical microscope
(OM), X-ray diffractometer (XRD), scanning electron microscope (SEM) and energy dispersive spectrometer
(EDS). The results show that with increasing the amount of La,O; (above 5% ) ,the cladding layer tends to form gas-
holes. When the amount of La,O; is in the range of 0% ~2% the same below, the cladding layer tends to form
cracks, and coating can’t bind tightly with the matrix. Gas-holes and cracks in the coatings reduced with the addition
of 5% La,0,. The main phase structures of Ni-based alloy coatings with different contends of rare-earth La, O, are §-
NiAl (Cr) and a small amount of Al; Ni, AINi;, Al, etc. After adding rare earth, a little of rare earth compounds
La, 0, .Al,La is found in XRD diagrams, and NiAl phase (100) crystallographic orientation peak almost disappeared,
grain orientation towards (110). (200) and (211), and (110) crystallographic orientation peaks appear different
degrees of migration; Compared with Ni60 cladding layer without adding rare earth, Ni60 cladding layer with 5% of
rare-earth La, O, has a uniform element distribution, a lower dilution rate, which significantly reduce the porosity and
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refine the grain size; The cladding layer mainly composed of NiAl-Cr eutectic structure, rare earth elements

segregate at the grain boundary and form some stable rare earth compound such as Al, La.
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Fig. 1 Cladding layer section-morphology of different La, O; contents. (a) 0% ; (b) 2%; (¢) 4%;
() 5%; (&) 6%; (D 7%; () 10%
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Fig. 2 XRD diagram of cladding layers
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Fig. 3 SEM morphology of cladding layer. (a) 0% La, Qs +Ni60 cladding layer; (b) 5% La,O; +Ni60 cladding layer
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Table 1 Main elements content of cladding layer
Detection position - -

Al Si Cr Fe Ni La

14 12.61 2.07 47.22 3.48 34.62 0

No rare earth Ni60 28 33. 86 2.15 3.15 3.54 57.3 0

cladding layer 3z 38. 54 1. 83 16. 62 3. 44 39.57 0

44 43. 64 1. 35 17.83 3.26 33.93 0
14 19.04 2.5 10. 13 4.52 62. 89 0.92
5% La, O; +Ni60 24 18.75 3.07 10. 31 4,45 61. 88 1.55
cladding layer 34 18.79 2.92 6. 65 5. 06 65. 54 1. 04
44 22.68 2.26 11.4 3. 84 59. 16 0. 66
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Fig. 4 SEM of the cladding layer. (a) Ni60 cladding layer; (b) 5% La,O; +Ni60 cladding layer;
(¢) A.B.C typical tissue of 5% La, O, +Ni60 cladding layer
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Table 2 Elements content of 5% La, O; +Ni60 cladding layer of different structures (atom fraction, %)

Element
Structure - B
Al Si Mn Fe Ni La
A 12.7 1.02 70.51 0.21 2.34 13.23 0
B 45.61 3.13 1.51 0. 05 1.98 47. 64 0.07
C 64. 62 5.48 3.04 0.02 2.66 8.16 16.02
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