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Abstract: With the manufacturing process by vacuum induction, electroslag remelting, vacuum self consumption, homog-
enization heat treatment, forging, hot extrusion, cold rolling, and heat treatment. we can get two types of GH4169 alloy
pipes with Nb content of 4. 90% and 5. 30% respectively. The effect of Nb content on the microstructure and properties of
GHA4169 alloy pipes was studied while other components remained basically the same. The results show that under the
same heat treatment process, with the increase of Nb element content, the Nb content becomes higher and the grain size
becomes smaller; At 200 °C and room temperature with the tensile strength and yield strength both increase with the in-
creasing of Nb content, And the content of precipitates in GH4169 alloy pipes also increases. Under different solid solu-
tion heat treatments and the same aging heat treatment process, the grain size of GH4169 alloy pipes is in the range of 4. 0-
7.0. The smaller the grain size, the higher the tensile strength and yield strength of the pipes; At the same grain size, the
higher the Nb content, the higher the tensile strength and yield strength of the pipe.

Key Words: GH4169 Alloy Pipe; Nb Content; Grain Size; Tensile at Room Temperature; High Temperature Tensile at
200 “C; Precipitated Phase
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Table 1 Chemical composition of GH4169 alloy pipe with two different Nb contents %
niH C Ni Cr Mo Ti Nb Fe
Frife <0.08 50.0 ~ 55.0 17.0~21.0 2.80 ~3.30 0.65~1.15 4.75~5.50 A
A= 0.035 53.63 18.04 2.97 0.99 4.90 A
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Fig. 1  Properties of GH4169 alloy with different Nb content :

(a)4.90%Nb, (b) 5.30%Nb
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Table 2 Precipitated phase temperature of GH4169 alloy
with two different Nb contents

Nb/% [EH#Z/C  o/'C  NiyNb/'C Ni,(AL,Ti)/'C M,C/C

4.90 1261 925 993 822 653
5.30 1255 930 1 000 805 656
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Fig. 2 Grain size of GH4169 alloy pipe with different Nb con-

tents at the same heat treatment process : (a) 4.90%Nb, (b)

5.30%Nb
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Fig. 3 SEM photos of GH4169 alloy pipes with different Nb contents(a)4. 90%Nb, (b)5. 30%Nb
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Al 0.40 0.90
Ti 1.80 2.20
Cr 15.90 18.10
Mn 0.50 0.50
Fe 15.10 16.00
Ni 53.80 54.40
Nb 10.00 6.40
Mo 2.50 1.50
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Fig. 4 SEM of precipitated phase after electrolytic erosion of
5.30%Nb tube
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Table 3 At room temperature and 200 °C high tempera-

ture tensile sproperties of GH4169 alloy tubes with two Nb

contents

ik 200 °C

Nb/%

R /MPa R, /MPa A/% R /MPa Ry /MPa A/%

4.90 1 300 1050 32 1214 952 31
5.30 1386 1130 24 1310 1048 26
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Table 4 Tensile properties at room temperature under
different grain sizes of 2 Nb contents
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