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Application to Manufacture of Seamless Steel Pipe with Numerical
Analysis
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Abstract:

Recently, numerical analysis, especially finite element method, has made remarkable progress, and is often applied
to rolling processes because it can accurately analyze even processes with large deformations. The manufacturing
process for seamless steel pipe generally consists of piercing a solid round bar to make it hollow, elongating it to
make the wall thickness close to the product, and sizing it to match the diameter and wall thickness with the product,
and they are known to deform largely and complicatedly. In the past, knowledge obtained from small-scale
experiments was used in process development to obtain high-precision, high-quality products. However, the number
of experiments and the development time have increased due to the higher required precision and the occurrence of

defects caused by higher strength and alloying of the product. Therefore, improvement of efficiency and accuracy has

been achieved through the application of numerical analysis. This paper introduces a part of the results.
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Fig.1 Schematic diagram of seamless pipe manufacturing process

22l — b LBABICRNI T3 2 e DS afHE L~z £ T W& D ET25ERIGHD, v — vEER A Y 2> O
LoodH b, DIRLAG N2 v Tl 3 AMMNZERS <5
Z ORI, BEHRBSE Y V3 KEEEATLETH S %o BfLIZ SR T A4 HDICE L 7o R o N T2 T dH
RUFARVEI - FLVIN/T TSI VFE— L 275 N & WHREEM AR SE 205, MRHLOIERE
Fa—H/ A F—TRICOVT, HLOIEY Znionwfd 73[R BRE I RS AE 375 C BN ONiE Y 75 5 7o, HIi

B BURIRAT O S F 0 % AN T %0 TEBEMONBESRBEY 2 2, 2 OSAES N TH =N
TR, EFRZEPRIEET L e PREBNICHS
2. IVRAIVEATIRE BRI NTEY, ZOWEHESZHET 272010, INEERECH

MR 2 ELEHsnCE Y, —5T, Ny T
MIZE DGR RME Y TRAE, Tabbit~Eh
B 124ty — AL 2EELE S 1 OB TR RS, LS E 5 e IZWEETH - 70, 7w o/ NVEERER© 13k
FIK ETFEIC 7 2 oG TRICEBWT, bovbin MICHIM B O REOLEIZ TE T, ~> A< flew
TAZF2DEFELTRETH L, 203 A< Z{LIE, S OR & LI 24 S BIGR T 2 RS O »>
7R S L7 R o P8R o) — v RN AT T AR 0 2341 % BASTINT 2 O ARI0 /], BIETS ¢ OE =750 L
AT 2vick Y, MRPOICEEBASERIR S 2 \V»id< > DI TE R oI TH b0 FRT/INEERER 13 SR
2 AR URRY eI A IEN A E e Lo 2 BSR T CSTEDOERE B 20 WD H 5D, FETIIEFEHO
W5 I THZEET 3 FHIAHVTVL S, ZORFO R — VI FEMTEEAV S 2 e B RINT, Zha/NREERICE
R 2 DU FEM OHEFT M T SN TRIE S LD TR HRPEDLT, SHIEEMPOLIHFEELRSTVLR
CICENET MBI L > TN, $72bLUTAHORTER MAOLER P EBE T2 > EE LRV LI ED
BYRL S, ZORZEET ok 2T, @RI RN Ho1,

O D EFZ L e e, TIHEY 725 O3 _ e
BROORE TR 0F 2O AL TH 5. 22 FEM fRific £ 2 BADERIEE

ZEFLIC & B [HERSBOE I H L, AU I LR 2 2 1 B OE 75 ¢ 2 i E UEEHE T 2 7012 135l
PoNTIEINZ S 2 THMROFLEEDIEDBA S T25 2

21 RVRAIVEA

Equivalent strain/-

9.5 .
7.0
5.7
38 |
1.9
0

X2 ZFfL FEA E7 )RR X3 ZFILARTICHIT HEHBEO T HDH
Fig. 2 Schematic diagram of piercing FEA model Fig. 3 Distribution of equivalent strain in piercing FEA
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Fig. 5 FEA model of single stand mandrel rolling
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Fig. 6 Accuracy of single stand mandrel rolling analysis
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Fig. 7 Surface stress on mandrel bar in mandrel rolling FEA
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Fig. 8 Rolling direction stress on surface of mandrel bar
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