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Effect of Solid-Solution-Treated Temperature on Grain Growth
Tendency of 63 mm x 10 mm Cold-Rolled Tube of Alloy NS3105

Lu Jiangfan, Zhang Lihong and Sang Weijun
( Baosteel Special Steel Co Ltd, Shanghai 200490)

Abstract The tested alloy NS3105 (/% : 0.021C, 0.06Si, 0.02Mn, 0.0007S, 0.007P, 29.75Cr, 59.90Ni,
9. 88Fe, 0.010 ON) is melted by 12 t vacuum induction furnace and electro-slag remelting to 3 t ingot with shielding atmos-
phere, forged breaking-down to 236 mm bloom, hot extrusion to $95 mm X 16 mm pierced shell, then cold-rolled to ®63
mm X 10 mm tube. Effect of the solid-solution treatment of cold-rolled tube at 800 ~ 1 140 °C for 5 ~ 15 min on structure of
steel has been studied. Results show that as the alloy NS3150 hot-worked tube cold-rolled with 60% deformation, the origi-
nal equiaxed crystal structure of alloy occur large deformation, the deformed grains in cold-rolled tube start to recover-re-
crystallize at 800 “C and the recrystallization is completed basically at 950 °C ; with increasing temperature and heating time
the recrystallized grains of cold-rolled tube grow continuously, and the grains grow inhomogeneously at 950 ~ 1 080 °C and
the mix-grain and coarse-fine grain structure occur; at 1 080 ~1 120 °C the grains grow homogeneously; and at more than
1120 °C the grains of cold-rolled tube grow obviously and the structure is coarser. The optimum solid-solution treated tem-
perature for cold-rolled tube of alloy NS3105 is 1 080 ~1 120 <C.

Material Index Alloy NS3105, Cold-Rolled Tube, Solid-Solution Treatment, Grain Growth
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Table 1 Chemical composition of 3 t ESR ingot of tested
alloy NS3105 /%

C Mn Si S P Cr Fe Ni N
0.021 0.02 0.06 0.0007 0.007 29.75 9.88 59.90 0.0100
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Bl 1 NS3105 &4 ©95 mm x 16 mm MSFEEHLULR - (a) HF 5 (b) FIHH
Fig. 1 Morphology of structure of ®95 mm x 16 mm hot-extruded tube of alloy NS3105: (a)

B2 NS3105 4 ®63 mm x 10 mm WELEHLTEH : (a) J62; (b) BH B
Fig.2 Morphology of structure of ®63 mm x 10 mm cold-rolled tube of alloy NS3105: (a) op-
tical; (b) TEM
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Fig.3 Effect of solid-solution treated temperature and time on grain structure of ®63 mm x 10

mm cold-rolled tube of alloy NS3105; at 800 °C- (a,) 5 min, (a,) 10 min and (a;) 15 min; at 950 C-

(b;) 5 min, (b,) 10 min and (b;) 15 min; at 1040 C- (¢,) 5 min, (¢;) 10 min and (c;) 15 min; at

1080 C- (d;) 5 min, (d;) 10 min and (d;) 15 min; at 1120 C- (e, ) 5 min, (e;) 10 min and (e;) 15

min; at 1140 °C- (f;) S min, (f;) 10 min and (f;) 15 min
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Fig.4 Effect of solid-solution treated temperature and time on

grain rating of ®63 mm x 10 mm cold-rolled tube of alloy
N$3105
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