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ABSTRACT

In this research, the effect of pulsed Nd:YAG laser welding variables, including pulse energy, frequency and welding speed, on
the depth and width of Nimonic 75 with a thickness of 1 mm is investigated. The microstructure of the weld contains columnar
grains in the border and coaxial grains in the center of the weld. At the welding boundary, the thermal gradient (G) is higher
and the grains grow against the direction of heat transfer. Liquidation crack is one of the welding defects in Nimonic 75, which
is caused by the presence of brittle phases of MC carbides such as TiC and also thermal stresses. By increasing the pulse
time width and frequency, the average power and overlapping of pulses have been increased to reduce the temperature gra-
dient and thus reduce the thermal stress on the weld. The microhardness in the weld was higher than the base metal and its
value is different across the weld due to the change in microstructure. Liquidation cracks were observed in all the worked and
heat-treated samples. By reducing the thermal stresses and performing the preheating process in all the tests, the length of
the melting cracks decreased compared to the initial base plate. The preheating operation at 150 degrees Celsius removed
the liquidation cracks.
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Cc Ka 15.0 12.8873 0.0154 0.0145 6.12 23.66 0.2374 0.00 7.74 A 5.71 6.53 0.00
Ti Ka 4.0 1.0145 0.0017 0.0016 0.16 0.15 1.0179  0.00 2.16 B 0.14 0.18 0.00
Cr Ka 377.0 1.0410 0.2161 0.2032 19.58 17.49 1.0375 0.00 18.60 A 19.32 19.84 0.00
Mn Ka 12.9 1.0542 0.0088 0.0083 0.78 0.66 1.0623 0.00 4.80 A 0.72 0.83 0.00
Fe Ka 7.8 1.0675 0.0065 0.0061 0.56 0.46 1.0937 0.00 2.43 B 0.51 0.61 0.00
Ni Ka 583.0 1.0940 0.7515 0.7065 72.81 57.58 0.9704 0.00 37.22 A 72.03 73.58 0.00

1.0000 0.9402 100.00 100.00 0.00 0.00
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Line Int Error K r x% Pk/Bg Class HConf Cat#

C Ka 106.1 10892 0.1166 0.0917 2496 59.54 0.3673 0.00 1793 A 2433 2558  0.00
08

Ti Ka 0.9 0.7627 0.0004 0.0003 0.03 0.02 1.0868 0.00 2.03 B 0.02 0.04 0.00
Cr Ka 11785 0.7827 0.7211 0.5669 60.80 33.50 0.9324 0.00 53.81 A 6034 61.25  0.00
Mn Ka 0.0 0.0000 0.0000 0.0000 0.00 0.00 09193 0.00 10.24 A -0.00  0.00 0.00
Fe Ka 2.5 0.8026 0.0022 0.0018 0.20 0.10  0.8838  0.00 2.14 B 0.17 0.23 0.00
Ni Ka 116.0 0.8226 0.1596 0.1255 14.02  6.84 0.8950 0.00 9.90 A 13.68 1435 0.00

1.0000 0.7861 100.00 100.00 0.00 0.00

D alss

(D) ey 30 51 a8 Sigoal asly 38D abais 51 (EDS) (! 595 5y (5l (5551 oimwinbs (y903T s () ¥ JSCis awls

V7Y

http:metalleng.ir/




At
¥ ojlod TV oy \FY sl VOF-IVY 5yl 3 ooyl 0315 540 (ol y U’Jﬂl VSt

2 - 6 8 10 12 14 16 18 20
keV

El AN Series unn. C norm, C Atom. C Error (1 Sigma)

{wt.3) [wt.%) [at. %) [wt.%)
Ni 28 K-series 49.8¢ 82.20 52.73 4.03
Cr 24 K-series 10.80 17.80 19.65 1.12
C & K-series 16.31 24.12 27.62

Total: 76.97 100.00 100.00
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