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Table 1 Chemical composition of as cast NAB alloy (mass

fraction, %)

Ni Al Fe Mn Cu
4.30 9.29 4.12 2.03 Bal.
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Fig.1 Laser shot peening equipment photo(a) and laser shot peening path (b)
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Fig. 2 XRD patterns of NAB alloys before and after laser

peening: (a) 20°-90°; (b) 42°—43.5°
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Fig. 3  Variation of average crystallite size and mean
microstrain with treatment energy of laser peening in NAB

alloy
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Fig. 4 Cross-sectional SEM images of cast(a) and laser peened(b) NAB alloys
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Fig. 5 EBSD orientation image maps in different regions for laser peened alloy: (a) 0—80 pm, 3J; (b) 80—160 pum, 3 J; (c) 0—80 pm,

67; (d) 80-160 pm, 6 J
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Fig. 6 Misorientation angle distributions in different regions
of laser peened NAB alloy with different treatment energies:
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Fig. 9 Schematic diagrams of microstructures evolution during laser peening: (a) Coarse grains; (b) High dislocation density;

(c) Sub-grains; (d) Refine grains

FERL A R AEgESE, RO RO 9(c)): &5
AR K, A A AR AN il (LR
9(d)).

23 HREANOMEMEE D

BWOEBIALATIE NAB &4 15k N A58 2R 5y
AU 10 FroR. Z55RRME, WEAAEERT, AR T
FRAR L2 52 MPa. SOGHE AL BETE R TH B AL 5
NIRRIERN T, BEEER R, TR 1)
A NG RGN, 85 A N IRAR BN T
BOEmE AT, kPR RN 3 T3 E 6 B, Wik
RIMIRAR PG, R KA AR N -180.7
MPa 18 K $|-210 MPa, IGlEAE] 16.2%; HILIR
8 H3 2R 280 pm 38 K F] 520 um.

0bg+

—a— Un-peened
—e—LSP-3J
—a—LSP-6J

=50

-100

-150

Residual stress/MPa

=200

-250 ! ! ! ! ! !
0 100 200 300 400 500 600
Distance from laser peening surface/um
B 10 WA TS BT S AR R AR 23 A
Fig. 10 Residual stresses distribution of NAB alloy with and

without shot peening along depth from top surface
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Fig. 13 High magnified backscattered electron images of cross sectional of samples after exposure to 3.5% NaCl solution for 240 h:

(a) Cast NAB; (b) Laser peened NAB
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Fig. 14 SEM images of surface of samples after exposure to 3.5% NaCl solution for different time: (a) Cast NAB, 24 h; (b) Laser
peened NAB, 24 h; (c) Cast NAB, 240 h; (d) Laser peened NAB, 240 h
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Effect of laser peening on surface characterization and
corrosion resistance of nickel aluminium bronze

CHENG Guang-kun, HU Shu-bing, ZENG Si-qi

(State Key Laboratory of Material Processing and Die and Mould Technology,

Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: A fine grained layer formed on the surface of nickel-aluminum-bronze alloy (NAB) by laser peening. The

microstructure was characterized by X-ray diffractometry (XRD), scanning electron microscopy (SEM), transmission

electron microscopy (TEM). The effect of laser shot peening on the corrosion resistance of NAB alloy was studied by

immersion corrosion test. The results show that the laser peening results in the formation of equiaxed fine grains, and

increases the low-angle boundaries and dislocation densities in the surface layer. When the laser spot energy is 3 J or 6 J,

the surface hardness of the sample is 31.5% or 41.8% higher than that of the substrate, respectively. The increase in the

hardness of the alloy surface is due to the combined effect of grain refinement, dislocation increment and residual

compressive stress. Besides, the static immersion corrosion test indicates that laser shot peening can improve the

corrosion resistance of NAB alloy, which may attributed to the grain refinement.
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