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Effect of Laser-Fused Assisted Nitriding on Structure and
Property of Inconel 690 Alloy Tube
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laser nitriding layer is mainly composed of CrN and Yy phases which has good metallurgical quality without defects
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In order to improve the corrosion resistance and wear resistance of Inconel 690 alloy tube surface, the
laser-fused assisted nitriding treatment to alloy tube surface is investigated. The microstructure, phase composition,

microhardness and corrosion resistance of samples after treatment are tested and analyzed. The results show that the
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such as cracks and pores and the microstructures uniformly distribute with fine grains. The laser-fused assisted
nitriding layers have the highest microhardness of 253 HV. After the laser-fused assisted nitriding treatment, the

alloy tube has better corrosion resistance to Cl~ ions with slight reduction of corrosion resistance to OH ™ ions.
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FERFIE T BOCHE BB A AR X Inconel 690 & 41 I 1k 1 5 i

2 ISR
2.1 XEHE
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Table 1 Chemical compositions of Inconel 690 alloy tube (mass fraction, %)

Element Ni Cr Fe Si Al Mn Ti P C N

Content 60.13 29.50 9.48 0.06 0.27 0.22 0.30 0.01 0.02 0.01

K H 3500 W ) CO, M BTG A ( DCO35, 7 [H Rofin-Sinar 23w . 78 ) K S S ALK R4 T BO6 14 5
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800,1000 W A IOG AL HEAT AL 3, I A 3 IS 1) % FAAE 30 3b 2 D) B A5 A B /UM B B i, AR R 47 200U 4 21
B S g i 43 B
2.2 &R
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Fig. 1 (a)-(c) Cross section morphology and (d)-(f) SEM microstructure of fused nitriding layer under different laser powers
IEEEB A 690 & & MR E I SEM R M A Z I (EDS B E 2 fin, i A RR iR, B #oR
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10 fim.
——

70

B 2 JEBES AAL B (2)690 4 44 R SEM B K (b) 15k &= 19 EDS &
Fig. 2 SEM image of (a) cross-sectional of 690 alloy tube and (b) EDS map of fused nitriding layer after
laser-fused assisted nitriding treatment
# 2 EDSFilgh R (a8 Y

Table 2 EDS test results (mass fraction, %)

Area Ni Cr Fe N C Ti
A 62.68 26.38 8.39 2.55 — —
B 58.45 28.39 8.70 1.51 2.55 0.40

# 3 EDS #2538 JRF 4950 %)

Table 3 EDS test results (atom fraction, %)

Area Ni Cr Fe N C Ti
A 55.87 22.67 7.88 9.57 — —
B 49.02 27.02 7.69 5.34 10.51 0.42
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Fig. 3 XRD patterns of original sample and Inconel 690 alloy tube with 800 W laser-fused assisted nitriding treatment
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Polarization curves of samples in NaCl solution
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Polarization curves of samples in NaOH solution
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Fig. 6 Hardness distribution of fused nitriding layer under different laser powers
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