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Cause Analysis and Process Improvement of Centre Intergranular
Crack of ®200 mm Forging of Steel AISI 410SS
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(1 Daye Special Steel Co Ltd, Huangshi 435001 ;2 Hubei Huangshi Product Quality Supervision and Inspection
Institute , Huangshi 435000 ;3 Hubei province Key Laboratory for High Quality Special Steel; Huangshi 435001)

Abstract The production process of @200 mm steel AISI 4108S is 20 t EAF-LF-VD-3 t ingot-forging. Through com-
prehensive analysis on the micro-morphology and formation mechanism of centre intergranular cracks, it is found that slow
cooling of the central part of the liquid steel during solidification results in composition segregation, increasing ferrite forma-
tion and inclusion clustering finally led to forgings axis intergranular cracks. By adjusting the composition, increasing aus-
tenite-forming elements from original 0. 11C-0. 16Ni-0. 55Mn to 0. 14C-0. 45Ni-0. 78Mn and reducing ferrite-forming ele-
ments from original 12. 84Cr-0. 46Si-0. 20Mo-0. 022Nb to 11. 81Cr-0. 315i-0. 10Mo-0. 005Nb, the ferrite in steel decreases

from original 4% to 0.5% and the axis intergranular crack rating decreases for 0.5 rating 10 0.
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Fig.1 Ferrite content in steel AISI 410SS before (a) and after (b) composition adjustment
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Fig.2 Axis intergranular crack (rating 0.5) before composition adjustment (a) and axis intergranular crack (rating0) after composi-
tion adjustment (b) ,steel AISI 41088
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Fig.3 Axis intergranular crack of steel AISI 410SS, ( x25)(a) and ( x5000) (b)
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Table 1 Steel AISI 410SS chemical composition before and after adjustment
EBS % - _
I PR PR Ni
NH C Si Mn Cr Ni Mo Nb IR Creq 5kFR Nieg
e <0.15 <1.00 <1.00 11.50~13.50 =<0.50 <0.50 - - -
RN 0.11 0.46 0.55 12.84 0.16 0.20 0.022 13.74 3.74
TS A4 0.14 0.31 0.78 11.81 0.45 0.10 0.005 12.38 5.04

#:Crep=Cr% +Mo% +1.5xSi% +0.5 x Nb% ;Nieq =Ni% +30 x C% +0.5 x Mo%
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Table 2 Creq/Nieq, ferrite content and axis intergranular

crack rating of steel AISI 410SS before and after adjust-

ment

A Creq/ Nieq BREARTER/% MLHAR/ %
A VR R H 3.68 4(E 1a) 0.5( & 2a)
WA FEEE 2.46 0.5(E 1b) 0( & 2b)
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