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Synopsis :

Several technical problems caused during the production of seamless steel tube by
mandrel mill are discussed. Influences on the outside and bore defects of tube by defect
depth on the billet surface, amount of large size non-metallic inclusions and hot
workability of the billet are clarified, with emphasis on the characteristics of the billet
produced by continuous casting for seamless steel tube. In addition, influences of
various factors of production techniques on defects and dimensions of tube are also
investigated. Knurling of piercer roll, material of guide shoe, surface quality of mandrel
mill roll and heating time in furnace have an important effect on the outside defects of
tube. The bore defects of tube are largely influenced by heating temperature of billet,
quality of plug and lubricant oil for mandrel bar. A study is also made in particular, on
wall thickness variation such as eccentricity, asymmetry, cusps, polygonization, crop
end and stomach affected by tool conditions and rolling schedule of mandrel mill and
stretch reducing mill. High quality tubes have been manufactured by improved quality

of billet and by controlled production techniques.
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Synopsis :

Several technical problems caused during the production of seamles steel tube by mandrel mill are
discussed.

Influences on the outside and bore defects of tube by defect depth on the billet surface, amount
of large size non-metallic inclusions and hot workability of the billet are clarified, with emphasis on
the characteristics of the billet produced by continucus casting for seamiess steel tube.

In addition, influences of various factors of production techniques on defects and dimensions of
tube are also investigated. Knurling of piercer roll, material of guide shoe, surface quality of mandrel
mill roll and heating time in furnace have an important effect on the outside defects of tube. The
bore defects of tube are largely influenced by heating temperature of billet, guslity of plug and
lubricant oil for mandrel bar.

A study is also made in particular, on wall thickness variation such as eccentricity, asymmetry, cusps,
polygonization, crop end and stomach affected by tool conditions and rolling schedule of mandrel
mill and stretch reducing mill.

High gquality tubes have been manufactured by improved guality of billet and by controlled -

production techniques.
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Table 1 Grade of tubular products

Apphcatlon i

Boiler and heat-
exchanger tubes

Alloy steel(

Grades of steel

Plam steel (0. O7~0 22/C)

AMO“~5CI’-%MD)
315Ni

Tubes for mechanical
and structural
purpose

'  Alloy steel(1Cr-}Mo)

0. 07~0.60%C )

Plain stecl( <5 5% Mn

Tubing and casing
for oil well

0.15~0. SO)C") 7

Plain steel(o B0, 7% M

. -
Line pipe for |

ordinary and

spectal use

3. HHomE

Plain steel(0 07~0 31/C)

<1.5%Mn

Alloy steel(VMo—-JSCr /Mo)
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Table 2 Results of surface defect trial
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Fig. 4 Variation of metal loss by scaling during the billet heating
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Table 4 Influence of surface roughness of
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Degree of roughness Number of bore defects

Smooth 0.002 1/m
Medium 0,03
Rough 0,09
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by rough surface of plug
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Fig. 16 Influence of heating time in rotary
hearth furnace (RHF) on the outside
surface defect

Table 5 Heating time of billets in
rotary hearth furnace

Billet size ‘ Heating time

(mm) {min)
1104 ‘ 60
1756 \ 110
2074 ‘ 125
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Fig. 17 Influence of heating time in reheating
furnace on the outside surface defects
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Table 6 Influence of impact pressure of the

descaler on the outside surface defect

fmpact pressure Reject rate

(kg/cm®) %)
115 2.1
20,5 7

=0

LWk, Ay — 3l 11 Skg/em® o
HERE 2 KA D D TR, R R
2 P A A 20, 5kg/om? i B XAk, FA
b s BRI OB R AR A Table 6 1255
T, RER FREE L EC Lo THERIRD
KEBARIEC D Ui C ik, Cr-Mo i
SROBGHESCHED LT, BT, v ¥
VoL I VEBNC L F Ay — SRR L, EHICR
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S 200

Transverse section

Photo. 8 Surface defects caused by roulette type knurling
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Table 7 Chemical compositions of new type
alloy for guide shoe
Ni

Cr Fe

C Mo Al Ti
1.3 16 b3 2,5 2.5 <10 ' Bal
- New type alloy
. T,
\.
~
— B0}
= 20Cr 8Ni steel
T
Y
@
<
El
ja
40
301
1 I ; | |
0 200 400 (1] 800

Temperature {°C)

Fig. 18 Comparison of high temperature
hardness between new type alloy
and 20Cr -8Ni steel for guide shoe

HEOLOTHE@HET & Lol ad, &<
L, T EMER AT LGN s T T DR

B fAas LT, B 0T, itk
it A EEE O IBIC T ChiclmC-E NI 4
M L7, MAEIRICHEEDLT NS 4 Table 7
i, ¥7o, SRk WELILY Fig. 18i0at
T COMEAEFA Fra —CBHELLSEO Y .
—HFWI BN v o —~— 7 F BRI A, RO
20Cr 8Ni o=k LILE+ 2 &, Table 8 2%
FE A . — 7= P ORENISII AL,
Har i 3o RO

Table 8 Life of gunde shoe

Grade of billet to be

New type alloy

20 Cr-8 N1 steel

Frequency of :

Life Frequency of

pierced i shoe mark shoe mark
Plain carbon steel 2 590 pcsE 0. 0009 1/pes 1202 pcs 0.0031 1/pcs
Cr-Mo alloy steel 1324 0, 6045 245 0. 0135

Billet size : 110 mm<)

89
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Fig. 19 Relationship between outside surface

mandrel mill roll
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Photo. 10 Appearance of shell and tube surface rolled hefore and after redressing of

mandrel mill roll
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Table 9 Example of roundness of tube . D,

Tube dimension 5 Rnundness* (,4)

Dia. | Thickness | Before | After
(mm) - (mm) improvredmiin}p;ovedi -
0.85 ‘ 0.27
165.2 | 1.15 0.36
‘ 0.67 ‘ 0.21
‘ 0.57 0.31
114.3 | 0.82 0.22
! I 0.50 0. .26
S .
* Roundness= T2% O D —min. O—Q x 100(%)

nominal 0. D.
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Table 10 Characteristic forms of wall

thickness variation

Wall thickness variation Mill

P

~)
)

{a}

Kecentrieity Piercer

Mandrel mill

Mandret mill

(d)

Stretch reducer

Streteh reducer

'p:ﬁ::j%mm

Mandrel mill

) O
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Fig. 20 Influence of the punched diameter on
the wall thickness variation at the
top end of the hollow bloom
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Fig. 22 Influence of off-center of plug on wall
thickness variation in hollow bloom
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Table 11 ()ff gauge length

Grade
. 1 -Grade :
Shell O.D. | i

90¢ A-series | 255 car- (47037
B-series  255.cqye (ts/tt)a '

1 -Grade

230 o+ (6/0)°
225+ e+ (tq/t;)

1464 | 285-eur- (1, /tm)“ | 2500 eers (4/8)°
1804 ( < 141. 39’))‘ 400 mm 400 mm
(>141.3¢). 300 mm

300 mm

: The elongatlon in stretch reducer
: The wall thickness of the shell
tL : The wall thickness of the tube
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Fig. 25 Velocity of hollow bloom and mandrel
bar by mandrel mill rolling



230 w8

April 1975

e L ORI TS0 vk L, TOMERIKIC LD
A-HEOEG HH ST, S
HUHBIEM AR RO R A, Ltk T, B
FEICH Ao 8 A A - RN AT 4 8
HFHLTZH, A=y 2 ORI T,
v Vb A - DRERERS XUERHD S0
MEA WA LA E T, Thibt, M
Wz Kl — 1 10~15AF4% 1+ v b & LTE
W (BO-EEO A A 2 A% 5 e BRI
Ehn. WEMERREEE Ch LA, BRCEL
eV RIEB L TAEGED L Y 5 v A LRI
M+s,. Ar=y sBOBEEw VY P =D
BEEL L OMfY, REHD IOHEH 24D
Ao TaiLicmat Fig 26 ¢ %, T
B, A b7y s OFMEELT, ¥ A RFT]
FOEERNEEE RS . JoERLD, H
BNt Fra - 0|ReEy 1 2 it U
FHEAOREEFELTH & L4010, ~—nHl%
v ORI, BEREREC - —RE &R
LA, Som - —offi HERLHEL, A
o tBRO S DR AR 2T, EilibHED
FhLTLOh Ay PMIETHZ LI 5 TRHIED
AFUHBNZIL LT A,

¥, AFve ZHHEAZINL Y FLL—
R L BER S L D EREE L, Tk,

{9

o
2 80|
=
= 75|
ks
s 7or Shell : 90$% 350t o,
t: 65k Surface roug‘:hness of har
g A 408
= gof B : 308
T | 1 | \ |
TR0 30 40 50 50 70

85

Surface temperature of bar (°C)

Fig. 26 The relationship between mean gauge
variation of the shell along its length
and surface temperature of bar

e = A— a b L ORI ROR DA T
v 2 MY 5, FOMEL Fig 2101 L%
DTHY, MEErRE Lafinluidir i
Bo Linl, BREEEHEIRXCELE, TT
otz Table 10 (1) @ # 4 7O 21T D
fod, WHELEEL TI~ImmOERTY = v
A AT EO SRR EEL T S, B
Ot B I, ALy 2kl
0, e ARFHROKEERELS ST
REFDH LT,

9.01- o

RO

7.0{-

6.01

4.0

Mean gauge variation (77)

Shell 1 80 ¢ 4.001
201

1.0f

! 1 '
2.0 o 4.0 5.0

Mandrel bar-hollow rlearance (mm)

6.0 740 8.0 9.0
)

Fig. 27 The relationship between thickness variation and bar-hollow clearance



Vol. 7 No. 2 i3} Imﬁaﬂ"ér BTAH 2, 30MHKF T 23

5.

¥

U, SR OBLE S, EEH o6 AR o ik
Pobo b L EELHENE LS, Vo h, )
FIEDTH Tk, SIEERORLvns, $1o

Jll[

BREPYHILIE, MrE B LT E Ao AR HDLA ST f_&b@Igiﬁ@ﬂ% AV~

B OB L RIS R LU F O KL HEEE LUIEADBBEERE > L U
WO, BDRER, NS LR R ELICI DT mer s 2 v v — LOfET
CEARERL, HByol~ITERL, —w TLEMBFE NG,

I C1EECRE) 97~98% & Tt o o EOITEH B AL OIS LS4 E BE B D A
EACE, ELRERBIEY (ERE /nMEJ Lo R A A AEBE SO RS

2T, BHoFh i 5~6%mM]-L, o1 OFELFC S LB A, D R s
~REEFEL TS, ELEHEEOH s DOE I, EhvoFaRE L TuEn L Ex

el
L,

METEITO00t /B (202 5 4: T T,
IRIEWLE_ERBEL Ios TS, ok, ChoOMHRIERNEO SR, HABe

LoLiehin, ShICflemldsse, X HBRADEROBNC I - Thdhi L D Th
DT<ht% DEEH DR I E Do Bk, BEMELE, BRERIERDS 2
O ETL e, fok A, FHINT W, B RGCRBRERAMCESOELERT D,

' £ x #

D
2)
3
4

5)
6)
7)
8)

9)
10)

11)
12)
i3)
14)

15)
16)
173
18)
193
20)
215
22)

il B PER N BB, 3 (1971 1, 90

dalE], T JIRS SRR, 4 (19720 1, 12: gk&$E, 60 (1974) 12, 1661

#l BI& LM 38 (1952), 301

P.E.Brookes, D, M. Cottingham : Proceeding of the Technical Meeting, Tube and Pipe Production,
1971, 105 [The Iron and Steel Institute)

H k. hodc BEEE, 38 (1952) 6, 383

Fb nEE c @88, 39 (1953) 9, 966

Mkh, FE5 PR LS, 41 (1955), 17

N.L.Samways, E.J. Patiwoda : Operating Metallurgy 11, Proceeding of Open Hearth Steel Conference,
44 (1961, 405

ey, FREY 8%, 40 (1954), 704

D. M. Cottingham : Deformation under Hot Working Conditions, (1968), 145, [The Iron and Steel
Institute)

WA - R, 52 (1966) 13, 39

C.L.Clark, J.Russ : AIME Techpical Publication No. 1839

JAYAT - WA - T, 9 (1968) 94, 782

A.Nicholson, D.Smith, P.Shaw : Deformation under Hot Working Conditions, (1968) 161, [The
Iron and Steel Institute]

DUgE ¢ gk Z g, 56 (1970) 7, 915

N.Matei : Metalurgia, (1972) 1, 17

A, Preece et al. : JISI, 164 (19507 1, 37

H.R.Mclaren : Iron & Steel Eng., 25 (1948) 4, 73

s, #RE {ERSHE, 4 (1952) 1, 252

=4F  PEEHE, 42 (1956) 3, 188

W. Scheurer : Stahl u Eisen, 72 (1952) 16, 935

BHL, LIF, S g 41 (1985) 5, 515



232 LTI VO April 1875

23y AEkEEA : gE 18, 55 (1969), 5169
24) EE LT, 4 (1963) 27, 247
25) Al A #s M. 53 (1967) 11, 1225




	★j7-213-232
	j7-213-232

