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Abstract

Seamless steel tube has the important action in the country economy
construction .It has been used in many fields such as oil exploitation ,drilling
and spaceflight .The product quality is nearly correlative with the key facility -
rolling pipe mill .The rolling pipe mill performance straightly impacts on the
secamless steel tube quality and specs .Because of the pipe mill conformation is
complex ,then leading to working state and the analysis of suffering force are
complex, at present the research of milling force character is not sufficient at
home and abroad. Widespread application material mechanics method study
pipe mill housing suffer force .But the material mechanics suit only stress and
strain for part section, not to adapt to analyze the whole stress and strain.
Considering those, this thesis research works will below a few aspects

proceeding:

This paper uses two rollers inclined rolling pipe mill as the example, to
research the pipe mill configuration character and working process. It is very
important for rolling press and rolling moment to affect on the rolling pipe
mill working state and product quality. The rolling pipe mill main housing
bears rolling press and moment from the each part, spread and transfer it to
groundwork at last. Therefore it is very important to research stress and strain
of mill’s main housing.

This paper have proceed to suffer force analysis for main housing of
0140 pipe mill, adopt calculation of finite element method analyze its stress
and strain ,and prove that design of main housing accords with demand on

intension and rigidness from theories. By stress analysis to main housing,

H
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we will choice appropriate position to proceed with divided foundry, and then
adopt the electric sediment weld way to resolve that main housing volume too
big to foundry the whole housing for mostly general factory. By actual testing
main housing stress and strain message, it prove viable for the method of the

finite element compute and analysis is right or not.

Key phrase: the seamless steel tube, inclined rolling pipe mill, main
housing, finite element method analysis, divided
foundry, electric sediment weld
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Tab. 1-1 Basic circumstance of domestic rolling pipe mills
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“Tab.1-2 Basic performance and parameter of domestic rolling pipe mills
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TR AT LS, 70 EREXM R EENE T WERBHLMM ER -
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4B .

HTAFNBSEZ IMERMNE NG, BEAERRMER, BlE
FIRBEARR S . BT R R I REN T, AR
FEEN.

B ER M PLERE . RIS A EAS, S HRE . A
WA RS #ITERSSN, RERAENENEIE S ITHEITEREIE.

14 RBRERBEX

“BLRERATREZHHRARL A 4I Accu Roll ALEF LR KK

i3



ATHEAETLEMIEL E-% #HR
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HMEEMN 35~45%) Fig. 1-1 The sketch of rolling pipe mill
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Fig.2-1 The space transforms area of the rolling pipe mill

l-roller  2-guidedish  3-rollpiece
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K. = EXMAE, WA —RURIEEE NS, WRT—1
WEMZERZEX, WHE 2-1 Fin. $URSHARMERMTHARLT. &
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Fig .2-2 The vertical appearance of transform area of the rolling pipe mill
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(2)08 8% By

CFELCE. RLOREEARASEE, A UTR FRALA . AL R AR,
LRBREE: LB ETEANnEs, ARAREEX, HEEZ
SRMENHAERERNMER. L8N E KR TEERBESERE.

1-5L38 2-Bd&t 3-0E 4-EH
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Fig. 2-3 The across appearance of transform area of the rolling pipe mill
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I TREAFRL FEMH X $ =% accu Roll SLAFHMARBALE LR 4T
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Fig.2-4 The rolling force’s space resolution of the bite into the point
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Fig. 2-5 Bite into the area the friction space analysis
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T,=Tsiné, (2-5)
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HFRHEAFR L E/B T # % nccu Roll HLAFHUM ARG R AT

1
8 = arcltgd, /(1+1g” B +1g7y,)?] (2-10)

- x
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B 2-6 WA G AR AR 85 IR A b
Fig .2-6 The space analysis of the piece suffering force at the bite into point
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M, =(,+P)E (2-13)
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HFREAFERLF/LIBX # = % Accu Roll FLAFALHG M BELE AR 4T
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4
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]
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Bl 2-7 SEXEAERN
1—#58 2—5L#F 3—B8F 4—RE
Fig.2-7 The force of the guide dish to the rolling piece
l-roller 2-rolling piece  3-mandril  4-guide-dish
()X FLIF B9
RGN TIETRNERSES . EALGIHEAILBZE, SBEERLY
NERHSEE, DMEE v, METE S, FR LR EE o fFER%ESD.
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Fig.2-8 The force of the mandril to the rolling piece
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ATHYEAFRLFLERX # =% accu Roll AFHMRELELEL Y

1-roller 2-rolipiece 3-mandril 4-guide-dish

WA 2-8 Bin . BARESEEXNFFRER AT JLHE&R L EERAT,,
HA S EAR, RO RRE DT, B LB
T, HHESEFIBER A

T WRE AR SR AR RN, B SN E LR e R
RDWERT , = EMB0HE BT R 7R K, RIS e 7% 1 ¥ 5 0
FE RO R R BT HE MY 30 KD

HERIZEGAMHM, SRS, SEANESN 8N IR
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J,€,=T,(D_ /2y; WX F4EM: J &=M- T,(d,/2). HEHFETHEILN.
g/e,=D,1d,, WA

M=[J,+J, d,/D,)]g, 2-21)
T,=(J,/d))(d, /D) &,=¢ J,(dyI D *) (2-22)
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[k WA :
£, =(w —wy)/t (2-23)

J =(my, /20 D*, 1 4) (2-24}
J,=(m_[2XD/4)=m (D I8) (2-25)
#ERERRARQ-2D), BIWR GRS S E M B AAD.
(€)) 22T 2 LT 0k 5
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Tab. 3-1 The suffering force value of the rolling pipe mill main housing
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Fig. 3-1 The main housing suffers the force. transform and its each size
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Fig .3-2 The main housing of the relling pipe mill
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Fig.3-3 The transforming of the main housing only suffering F, force.
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Fig.3-4 The transforming of the main seat only suffering F, force.
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Fig.3-5 The transforming of the main housing only suffering Q force.
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Fig.3-6 The suffering force and restriction of the main housing
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Fig.3-7The bow and grid of the rolling pipe mill main housing

ELENENTS J\l‘l
AUD LT 2006
B E51 08

AT R AR TA A T Y

the Armalysis of a seat
—

3-8 ELE UL T HLRE 3y K 1 R R A
Fig.3-8 The solid and grid of the rofling pipe mill main housing
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Fig.3-9 The solid and grid of the rolling pipe mill main housing
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Fig.3-10 The equivalent stress of the rolling pipe mill main housing
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Fig.3-11 The displacement nephogram of the main housing
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Fig.3-1 The deformation of the main housing along X-direction
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Fig.3-13 The deformation of the main housing along y-direction
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Fig.3-1 The deformation of the main housing along z-direction
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Fig.3-15 The partition position sketch of the main housing
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