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Fig. 1 Microstructure of heat-affected zone radiated to laser
under different conditions
(a) Room temperature; (b) Preheatid
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Table 1 EPMA for e¢lement segregation of alloy GH37 subjected to laser,
composition ratio between interdendrites and dendritic axles

Specimen

Al Ti Mo Cr w Ni
No,
Preheated
1 1.007 1.888 1.086 1.034 0.751 0.977
2 1.181 2.255 1.291 1.070 0.677 0.958
3 1.105 1.411 1.452 1.068 0.701 0.982
Average 1,098 1.851 1.276 1.059 0.708 0.972
Room temperature
1 1.033 1.492 1.480 1.019 0.621 0.985
2 1.127 1.183 1.178 1.025 0.831 0.986
3 1.041 1.731 1.096 1.026 0.723 1.001
Average 1.069 1.468 1,251 1.023 0.725 0.991
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Table 2 Mechanical properties of specimen after laser fusionsolidification
preheated and subsequent heat treatment

Heat treatment after laser Rupture Tensile prop. Fatigue
test o life
. ‘geps s 800°C
fusion-solidification 800°C n 700°C
245 MPa % é 362 MPa
ed
preheat h min MPa % % cycle
— 7.5X104
800°C16h, A.C, 144 15 719 2.8 10.1 2.5X10%
136 15 727 2.4 6.3 2.2X10°
1050°C, 2h A, C,1+800°C, 136 30 684 4.4 15.4 6X105
16h, A.C. 138 45 700 4.4 13.0 1.8X10°
144 20 107
1050°C, 4h, A, C,+800°C, 171 50 830 5.0 7.6 3.8x10s
16h, A.C. 151 30 749 6.8 11.6 7.5X10¢
240 30 751 6.0 15.7 2.5X107
Original structure 138 15 752 9.1 7.6 3.1X10¢
145 30 107
Requirement >100 >666 >4.5 >8 1.3X10¢
2.5X107
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Table 3 EPMA for element segregation of alloy GH37 subjected to
laser, followed with 1050°C, 4h+800°C, 16h, composition ratio
between interdendrites and dendritic axles

Specimen Al Ti Mo cr W Ni
No.
Preheated
1 1.026 1.118 1.218 1.113 0.987 0.961
2 0.974 1.890 1.385 1.084 1.225 0.966
3 1.039 1.029 1.138 0.964 0.907 1.004
Average 1.013 1.346 1.247 1.053 1.040 0.977
Room temperature
1 0.981 0.976 0.984 1.018 1.053 0.986
2 0.996 0.995 ©1.022 1.053 0.948 0.973
3 1.065 1.001 1.070 1.071 1.057 1.007
Average 1.014 0.991 1.025 1.047 1.019 0.989
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Fig. 4 Fractograph of fatigue crack origin  Fig. 5 Microstructure of fusion zone followed
zone after laser fusion-solodification by different heat treatments
(a) Fusion zone; (a) Laser radiation+800°C, 16h, A,C.,;
(b) Heat-affected zone (b) Laser radiation+1050°C, 4h,

A,C,+800°C, 16h, A.C.
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Fig. 6 Microstructure of longitudinal
rupture test specimen
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Fig. 7 Fractograph of fatigue crack specimen
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ABSTRACT

Study was made of the microstructure of alloy GH37 subjected continuously
to CO, laser beam and followed with various heat treatments. The influence of
laser radiating local fusion-solidification and subsequent heat “treatment on its
microhardness over heat-affected zone, rotating bending fatigue at 700°C as well
as tensile and rupture strength at 800°C has been discussed. For such alloy GH37
after fusion-solodification, a further treatment to readjust the microstructure of
the heat-affected zone is essential for properly precipitating the Y’-phase in car-
bide along grain boundary, possibly reducing the element segregation in dendrite
over fusion zone and eliminating the thermal residual stress, etc., hence, its high
temperature mechanical properties, e. g., rupture, tensile and fatigue strength,
would be done to satisfaction. The suitable regime of heat treatment may be:
preheating and laser radiating+1050°C, 4h, A.C.+800°C, 16h, A.C.



