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ABSTRACT The effect of hot isostatic pressing (HIP) treatment on microstructure and mechanical
properties of cast Ni-base superalloy as reviewed. Due to the existence of cast defects, such as pores,
which are inevitable in cast processing, the reliability and the proportion of finished cast products
are greatly depressed. Through HIP treatment, not only a compact alloy can be obtained because of
the elimination of defects, but also the microstructure improved resulting in the increase in the stress
rupture, tensile and fatigue properties, and the decrease in mechanical properties decentralization.
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Microstructures of fine grain K418 alloy before (a)
and after (b, ¢) HIP treatment

(a, b) micrographs of K418 alloy (c¢) SEM micro-
graph of K418 alloy
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Fig.2 SEM fatigue fractographs of fine grain K418 allay
before (a) and after (b) HIP treatment

TR Y H XRERTHEAI K o RS2 HIP 4
HWEER, + RSB S HEREAE DT, ES
+ FHRR IR —E. Y HIP BT + HIERE
Eut, BHESH—K Y HA2ER, FRSHRK m
BAE ' MERE KT HIP 038, #%5M—K Y
HMEFMTHEBMER IR v M, EEEEERHAR
R-H#) + #, WA le. HIP J5 ' M5 ¥ HaEZ EH
X REH A BT REAITHE.
2 HIP & & MEREEIR m

% 1 2 HIP 4HiiEHs K418B 4&EFIRM
450 CHrfiHEaExT a5 R, & 2 & K405 & HIP 43
WA AR, AR 1 FHERTUERL,

#® 1 405 K418B &% HIP LHERFS 20 CHI 450 CHIffERERT L
Table 1 Comparison of the tensile strength of fine grain K418B alloy before and after HIP treatment at 20 and 450 C

Process Temp., C E, GPa 00.2, MPa b, MPa 810, % v, %
Cast 20 204 760 960 5.8 10.1
HIP 20 208 862 1068 8.6 9.9
Cast 450 175 784 1041 8.5 13.2
HIP 450 173 821 1152 14.0 14.7
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Table 2 Stress rupture of fine grain K405 alloy before and after HIP treatment
Process 650 C /836 MPa 700 C /763 MPa 750 'C /686 MPa 900 'C /314 MPa
7, h S5, % ¥, % 7, h S, % v, % 7, h S, % ¥, % T, h $, % Y, %
Cast 140 4.6 8.1 147 4.0 4.1 62 3.2 3.5 111 6.0 10.0
HIP >466 - - 414 4.0 7.6 201 6.4 7.84 159 8.8 15
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Table 3 Rotating—bending fatigue properties of K405 al-
loy specimen with 4 mm diameter before and after
HIP treatment
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Fig.3 LCF curves of the fine grain K418B alloy before
and after HIP at different temperatures (stress ra-
tio R=-1)
(a) 450 C (b) 850 °C
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Table 4 Increase in LCF life of fine grain K418B alloy be-

fore and after HIP treatment

Process Temp., 'C og_1, MPa N, cyc
Cast 700 373 3.0x105%
372 2.25x 10%
352 >1.03x107
352 9.455x106
352 5.675x 108
HIP 700 372 > 1.052 x 107
> 1.130 x 107
> 1.025 x 107
> 1.023 x 107
> 1.023 x 107
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Temp. Aet/2 Ng, cyce Multiplication
C % factor
Cast (N1) HIP (Na) A
450 0.6 176 1055 6.0
0.3 16879 94195 5.6
650 0.6 80 448 5.6
0.3 7219 43841 6.1

Note: Ae¢/2—strain range, Ny—low cycle fatigue
(LCF) life
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Table 5 Statistical analysis of stress rupture life and stress rupture elongation at 650 C and elongation at
20 'C of K405 alloy before and after HIP treatment

Property Process T Sx Cy n

Stress repture life 7, h Cast 739 316 0.42 5
(650 C /856 MPa) HIP 1246 289 0.23 11
Stress rupture elongation §,% Cast 5.68 3.09 0.54 5
(650 C /856 MPa) HIP 9.85 1.55 0.15 8
Tensile elongation J5,% Cast 4.6 1.22 0.26 10
(20 C) HIP 6.5 0.84 0.13 15

Note: F—average value, Sy—standard difference, C,—scatter coefficient, n—sample number
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