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Development of Drive Roller Shoes in Cross Helical

Rolling Mill for Seamless Steel Pipe
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Synopsis:

In the hot-rolling process of seamless steel pipe by the helical
rolling mill using fixed guide shoes, there are some problems due
to galling between the shoes and pipe such as (1) occurrence of
outside surface defects of pipe, (2) lowering of the operation rate
and (3) a decrease in shoe life. To solve these problems, unique
drive roller shoes were developed and applied to the elongator in
As a

result, production with high quality and at lower cost has been

our Medium Diameter Seamless Pipe Plant, Chita Works.

accomplished.
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New guide

(a) Drive roller guide shoe
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Conventional

Fixed guide shoe

guide

{c} Rotary disk guide shoe

Rotary disk guide shoe
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Fig. 1 Schematic diagrams of new roller guide shoes and conventional guides in cross helical rolling mill

Table 1 Relative velocity between shell and shoe in elongator rolling

Type of Direction Index of relative velocity
guide shoe
— - —
X 0.55 (|Vi— Vi i/ | Vilginll’)
Drive roller y ]
™ — - ; —
T'otal 018V -Vl /1V:D X : Longitudinal direction
X 1.00 y ! Circumferential direction
Fixed y 1.00 Vo Velocity of shell
Total 1.00 Vi Velocity of drive roller shoe
x 0 Vi Velocity of rotary disk shee
Rotary disk y 1.00 (Iﬁ—ﬁ!/lﬁlcos]l“] 11°: Main roll feed angle
- o, 5°; Roller shoe feed angle
Total 0.98 (| Va=Val/1ViI)
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Fig. 2 Schematic illustration of drive roller shoes

Table 2 Specifications of drive roller shoe for industrial use

Reller dia. {mm) $ 195, ¢ 260, ¢ 350, ¢ 425

Roller feed angle (deg) 5¢

Rell material SCM 435

Drive D.C. motor 110 kw
Shell dia. of before rolling (mm) | ¢ 185~¢ 378

Shell dia. of after rolling (mm) | ¢ 199~¢ 433
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Fig. 3 Sectional view of drive reller shoes
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Fig. 4 Layout of guide plate
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{mm) ¢ 185x234¢ @ I85x19.1t
. After rolling After rolling
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shoe without
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shoe with
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Photo 1 Effect of guide plate on flare at roliing end
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Fig. 5 Schematic diagram of deformation of the shell during
elongator rolling

422 RSATHO7LT—15E
Photo2iz, #4 F7 LV —br2EBLTWEWLEFTA I ARG
T, F5A7HaF TR TCEELLL ZOBEMBIRLHEE LR

— 16 —



Y- AV ABHESECBII A M P4 TR =5 —RH A o — 0% 17

Load on

| off

- L0 Reference revolution

2 T .

= 800} ) Z

£ Actual revelution = =
2 ol % {s &
kS Shoe load =z =
= w b
2 400 41 & dw =
% Driving = 2
= force L =
& 200 2 {27 J; @

0 1 0 490

9 10 11 12
Rolling time (sec)

Fig. 8 Revolution control of drive roller shoes
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Fig. 7 Driving force of drive roller shoes
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Photo 2 Efiect of driving torque on flare of shell at rolling end
{model mill elongator with drive roller shoe without
guide plate)
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Fig. 8 Effect of driving force of drive roller shoe with guide
plate on flare of shell
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Fig. 9 Effect of driving {force on abrasion of guide plate
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Fig. 10 Relation between driving force of drive roller shoes
and rolling efficiency
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Fig. 11 Relation between driving force of drive roller shoes
and eccentricity

53 R B

Fig. M V34 7HERROBEGRLERT, RE, F7470
APNEVIBECBEETAESENLALR BN, VI 4 I NEEmMTS
ZETEHEEY - EA— VAL ETHEILD,

Table 3 Results of operation with drive roller shoes (ratio
to fixed shoes)

1% Cr steel

13% Cr steel
(83" x 6.5 mm{)

(937 x 11.99 mmi#)

Shoe cost at elongator 0.09 0.09
Shoe mark at elongator 0 0

Productivity 1.33 2.10
Qutside surface defects 0.23 0.30
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