EHIRR

)1 ey SRk 7
KAWASAKI STEEL GIHO
Vol.29 (1997) No.2

v R AR R E T Y — S A A LT AE T B 0 FFay ik R Bl
Techniques for Extending Life of Tools for Piercing High Cr Stainless Steel Seamless
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Synopsis :

As the demand for high Cr stainless steel seamless pipes increased in recent years,
manufacturing technologies of pipes using Mannesmann piercing process have been
developed. The most serious problem encountered in piercing high Cr stainless steel
billets is the formation of defects on inner and outer surfaces of pipes. The formation
mechanisms of defects were clarified by investigating the conditions of roll, guide shoe
and plug of piercer after piercing high Cr stainless steel billets. Hereby new lubrication
techniques and plug material were developed. The main results obtained are as follows:
(1)A fluid with silicon carbides between billet and piercer rolls can prevent slipping. (2)A
lubricant containing borate can suppress adhesion of billet material to piercer guide
shoes. (3)The chemical composition system of the developed piercer plug material is
0.3%C-0.5%Cr-1%Ni-0.5%Nb-1.5%Mo-3% W-1%Co..

(c)JFE Steel Corporation, 2003
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Techniques for Extending Life of Tools
for Piercing High Cr Stainless Steel Seamless Pipes

in Mannesmann Type Piercer
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As the demand for high Cr stainless steel seamless pipes increased in recent years, manufacturing technologics of pipes
using Mannesmann piercing process have been developed. The most serious problem encountered in piercing high Cr
stainless steel billets is the formation of defects on inner and outer surfaces of pipes. The {ormation mechanisms of
defects were clarified by investigaling the conditions of roll, guide shoe and plug of piercer after picrcing high Cr stainless
steel billets. Hereby new lubrication techniques and plug material were developed. The main results obtained are as
follows: (1) A fluid with silicon carbides between billet and piercer rolls can prevent slipping. (2) A lubricant containing
borate can suppress adhesion of billet material to piercer guide shoes. (3) The chemical composition system of the
developed piercer plug material is 0.3%C-0.5%Cr-1%Ni-0.5%Nb-1.5%Mo-3%W-1% Co.
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Fig. 2 Change in roll surface roughness made by piercing 13%
Cr steel billets

21 EFY—-O-JILOEF

FLiE 175 mm OBREME L » P L0 13%Cr #HE L » PEEIUE
HEEFCY | TRERSEIIRLLY 7 — 0 - LR A0S £ D REIML & 02
b4 Fig. 2 1254, 13%Cr @@L o b &ITET 5 &, -~ ff
A& oiksiid & < WEEELS 45, 13%Cr #Y 1o MERERY
DT ERY Lo FEHEREE D & 2 — I AR BTSN E

VT, T RS L 0K E LT AR AR, L
oAt T, 13%Cr $#Y Lo PIREERY O O — L FERG AL RS

Th L, BRI E L L THITT 228 LR E ¢t g
NALSIZU L LA kAL ELONS,

7 =T B AL SISO 0 — L S B o 2 )
DT, (1) ATED XA y #HI0THR L 72,

FE VRV - 8ina) oo (1)

Vh @R — BIEEE (m/min)
Vil v — U EMEIE (m/min)
LT —LAFEHNE ()

BEFHAY Lo b B LU 13%Cr S FOTRILIERENED 5 0 81L
& Fig. 31209, B3%Cr flE Ly F &0 2 e e o
FIFAEE ot L O, g @B P34, 5 MR TS a2 &L o b
ORI AL E7F — T oy 5P - BT e L
IR VY A N G e F e/ 0y Ll P C 1 A B e T PO
p O i Fal 7 - w0l KROFRIGCRIT 380 T4

—_ g —

A A AT A - B AU AR T A el 65

Carbon steel billets 13%Cr steel billels Carbon steel billets

on

a0
ey ®
g ?gi ) ,
7 80
[~
&
Z [-]
g ) o0
= 70 x
L Q,

I ", oo
60 2
i) IO BN IS UMFENE PPN B SN

1.005 L.010 1.015 1.020 1.025 1.030 1036 1.040 1045
Number of pierced billets (<101

Fig. 3 Effect of pierced billel meterial on feed efficiency
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Table 1 Principal ingredients of fluids
Fluid Ingredient
) A) Silicon oxide o o
+highly polvmerized compound (waler seluble)
) (B) Aluminum oxide T
+highly polymerized compound (water soluble)
o ((3_ Silicon carbide T
+highly polymerized compound (water soluble)
_(D)_ ' Cubic boron nitride S

__+highly polymerized u)mpuund {water soluble)
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Fig. 6 Effect of particle hardness included in fluids on feed

efficiency for piercing of 13%Cr steel hillets
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Table 3 Chemical composition of plug material {(mass %)
" Plug T C S Mn o N Nb Mo W Co Fe
Conventional | 0.30 T0As 0.50 3.00 100 — — — — bal.
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