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Abstract: Nickel-based cast superalloy is one of the main materials applied in the manufacture of
aeroengine and gas turbine, and it is widely applied in aerospace, energy industry and shipbuilding
industries etc. The rapid development of modern aviation industry is inseparable from the rapid
improvement of the comprehensive performance of superalloys, and the application of hot isostatic
pressing technology in the field of nickel-based casting superalloys plays a pivotal role in improving the
comprehensive performance of nickel-based casting superalloys. In this paper, the working principle
and application history of hot isostatic pressing technology were introduced. The research and
application status of hot isostatic pressing technology in the field of nickel-based casting superalloys
was summarized. The research on the effect of hot isostatic pressing on the densification mechanism
and microstructure properties of cast superalloys, research on hot isostatic pressing on the
microstructure repair of nickel-based cast superalloys in long-term service, and research on the
realization of the diffusion bonding of two nickel-based superalloys progress are highlighted and

elaborated. At the same time, some problems in the research of hot isostatic pressing technology and
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the development trend of domestic hot isostatic pressing technology in the field of nickel-based cast

superalloys were pointed out.

Key words: hot isostatic pressing; nickel-base cast superalloy; densification; damage repair; diffusion

bonding
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Fig.1 Hole morphologies after 0. 5 h HIP treatment/2’

(a)morphology of the holes after FIB cutting; (b)dislocation morphology of the structure around the holes
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Fig. 2 Healing area of creep hole and its physical model 2!
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Table 1

Determine the hot isostatic pressure

scheme under the condition of pressure

Temperature/C Time/h Pressure/MPa
1100,1200,1220,1320 3 200
1200,1220,1300,1320 5 200
0.3
1 o ERBO-IA(Ref)

. o ERBO-IC(Ref)

N = ERBO-IA-3 h-200 MPa

S 0.2F = ERBO-IA-5 h-200 MPa

g = ERBO-IA-3 h-200 MPa

bl = ERBO-IC-5 h-200 MPa
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Fig. 3 Porosity of as-cast ERBO-1A and hardened ERBO-1C

samples under different hot isostatic pressing schemes/3?]
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Table 2

Hot isostatic pressure scheme

under the condition of holding time

Temperature/°C Time/h Pressure/ MPa
1220 3 0.1,200,300
1320 3 0.1,100,200
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Fig. 4 Porosity of as-cast ERBO-1A samples under

different hot isostatic pressing schemes %)
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Table 3 Hot isostatic pressing schemes with

different cooling rates

Temperature/ Time/  Pressure/ Cooling rate/

C h MPa (Ke+s™h

1300 3 100 Quenching 1(Q1) :45-20
1300 3 100 Quenching 2(Q2) ;5. 3-4. 1
1300 3 100 Natural cooling(NC) : 1. 5-1
1300 3 100 Slow cooling 1(SC1):0. 67
1300 3 100 Slow cooling 2(SC2) :0. 33
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