L5273 Vol. 33. No. 4
SPECIAL STEEL August 2012

Z iR 5LFE fh 9Cr-1Mo R B B8 & 4 5 S U A1 13 AR B 52

PR FmK RAK IME Iaf FEA
(1 JbETRLE kbR Bl 22 5 TR 2Bt , AL BT 100083 ; 2 Z# Tl K aRRl S 5 TR % b, D$kill 243002,
3 GMRTEREERA A, M 225200)

H OE (EETRRAMRIT®KM MSC. SuperForm, X $485 mm x 73 mm K [1 {22 EE 9Cr-1Mo HIB A5 IE
it BR3fEAT T 3D AT RES ML KA Oyane HIYERTRMEN 20T TELIFR 0135 R B AR R B IR o, K BLRE
MRS EB MK A ER R E AW, PR THEA DAL G R, SR EY LB ACEAH
3.0°48 % 5. 0°8T, FLAF B RIRUIHFAE H10. 520 TRE %0, 354 4, K A P RS (i M R

X@H THWME KORBEEYE THRAMLEMN ARRZ HEs

A Study of Simulation on Tendency of Inner Surface Crack of Steel
9Cr-1Mo Heavy Wall Pipe Elongated by Two-High Cross
Piercing Process
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Abstract The 3D thermo-mechanical simulation on two-high cross piercing elongating process of steel 9Cr-1Mo $485
mm X 73 mm large size heavy wall pipe has been carried out by using commercial element software MSC. SuperForm. The
damage field of rolling piece during elongation process and the tendency of inner surface crack of steel pipe are analyzed by
using Oyane criterion for ductile fracture. It is found that there is a high dangerous crack band in internal surface of steel
pipe adjoining contact zone with plug. The influence of roll entrance cone angle on damage field of rolling piece is studied.
Results show that as the roll entrance cone angle increases from 3. 0° to 5. 0° the maximum damage characteristic value de-
creases from 0.520 7 to 0. 354 4 and the tendency of inner surface crack reduces.

Material Index Seamless Steel Pipe, Large Size Heavy Wall Pipe, Two-High Cross Piercing Elongation, Inner
Crack, Numerical Simulation
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Inner surface crack (a) and inner overlap (b) of pierced shell
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Fig.2 Finite mesh of rolling piece (a) and piercing point (b)
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Fig.3 Distribution of equivalent plastic strain on longitudinal
section of rolling piece
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Fig.4 Distribution of stress on longitudinal section of rolling piece: (a) lateral stress; (b)
longitudinal stress; (c) axial stress; (d) mean normal stress
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Fig.5 Distribution of temperature (a) and characteristic value of ductile fracture (b) on
longitudinal section of rolling piece
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(a) Influence of roll entrance cone angle on max damage characteristic value of
rolling piece; (b) Variable curves of piecing force parameters during piercing process
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