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HIP treatment of superalloy Rene88DT prepared by
laser rapid forming
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Abstract: The effects of hot isostatic pressing (HIP) on the cracks and tensile properties of laser rapid forming (LRF)
superalloy Rene88DT were investigated by metallography, scanning election microscopy and tensile test. Due to the heat
affected zone crack in the LRF Rene88DT superalloy, the mechanical properties are severely degraded. HIP treatment
(1160 ,2h, 200 MPa) is used to try to eliminate such defects. The results show that after HIP treatment, the cracks in
the heat affected zone are obviously healed, while MC carbides precipitate along the healed crack area. Through further
solution/aging treatment after LRF+HIP, the tensile properties of the Rene88DT samples can be improved considerably,
and nearly reach that of the P/M Rene88DT standard.
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Tablel Chemical compositions of Rene88DT powder alloy
(mass fraction, %)
Cr Co W Mo Ti Al Nb C O N Ni
17.0014.00 420 4.00 3.30 2.20 0.70 0.04 0.03 0.02 Bal.
1160 2h 200
MPa ( Rene88DT
)HIP 1160
2h 760 28 h
INSTRON11-96
JSM—-6460
EDS HITACHI S-570 HIP 1 Rene88DT
Leica DM LM Fig.l1 Crack of laser rapid forming Rene88DT before HIP

treated: (a) Long crack; (b) Short crack
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2 HIP Rene88DT
Fig.2 Microstructures of laser rapid forming Rene88DT after HIP treated: (a) Recrystallized microstructure; (b) Long crack healed

in central section of sample; (c) Long crack healed in edge section of sample; (d) Magnification of precipates trace along healed

crack area
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Table 2 Tensile properties of laser rapid forming Rene88DT at room temperature before and after HIP treated
Treating condition oy/MPa 09,/MPa /% PI%
Laser rapid forming+Heat treat 1250-1 350 990—-1 000 8.0-11.0 13.0-15.0
Laser rapid forming+HIP+Heat treat 1 4001 440 1010-1 030 16.5-17.5 17.5-18.0
PM Rene88DT 1 520-1 600 1080—-1210 17.0-25.0
50~200 MPa
1 3%
(P/M)Rene88DT Rene88DT
Rene88DT HIP
HIP
HIP
2
100
MPa 2%~3% HIP
40 MPa 2.3 HIP Rene88DT
0.5%~1.0% HIP 4 HIP HIP
Rene88DT HIP
HIP 4(a) HIP

2 HIP
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4 HIP Rene88DT
Fig.4 Fracture surfaces of LRF Rene88DT before (a) and
after (b) HIP treated
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Fig.5 High magnification of second crack in fracture surface
of LRF Rene88DT before (a) and after (b) HIP treated
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Fig.6 High magnification of dimples in fracture surface of

6 HIP

Rene88DT

LRF Rene88DT before (a) and after (b) HIP treated

(P/M)Rene88DT HIP
3) HIP
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