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Effect of Solution Treatment on Structure and Mechanical
Properties of Hot Rolled Inconel 601 Alloy
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Abstract Effect of 1 080 ~1200 °C solution temperature on structure and mechanical properties of hot rolled Inconel
601 alloy is studied by means of optical microscope ,scanning electron microscopy , hardness tester and tensile tester. The re-
sults show that the structure of the hot rolled alloy matrix is elongated austenite grain structure with less dispersed nitride,
but the massive carbide precipitated along austenite grain boundary. With the increasing solution temperature , the recrystalli-
zation grain size increases gradully, the carbide dissolves slowly, the strength and hardness decreases gradually. When the
solution temperature is 1 160 °C ,the crystal grain size is uniform,the carbide dissolves completely,the HRB hardness value
of alloy decreases from 84 to 71 ,and the elongation increases from 52% to 70% . The best mechanical properties of alloy can
be obtained by solid-solution treated process at 1 140 ~1 160 °C for 50 min.
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Table 1 Chemical composition of Inconel 601 alloy/ %

C Si Mn P S Cc Ni Fe Cu Al
0.033 0.20 0.93 0.005 0.001 22.36 60.53 14.51 0.01 1.43
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Fig.1 Microstructure of the hot rolled Inconel 601 alloy:(a) austenite;(b) precipitated carbide; (¢) EDS analysis,SEM
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Fig.2 Microstructure of Inconel 601 alloy after solid solution treatment at (a)1 080 C ;(b)1 100 C;(¢)1 120 C;(d)1 140 C;
(e)1 160 °C and (f)1200 C
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Fig.3 SEM microstructure of Inconel 601 alloy after solid solution treatment at (a)1 080 C;(b)1 100 C;(c)1 120 C;(d)

1140 C;(e)1160 C and (£)1200 C
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Fig.4 Effect of solid-solution temperature on tensile strength ,yield strength and elongation (a)

and hardness (b) of Inconel 601 alloy
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Fig.5 SEM morphology of tensile fracture surface of Inconel 601 alloy after solid solution treatment at (a)1 080 C;(b)1 100 C;

(e)1120 C;(d)1 140 C;(e)1 160 C and (£)1200 C
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