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and pipe, is also taken into consideration.
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Load Analysis of Main Driving Motor of Spiral Pipe Mill

Synopsis:

m**

Toyowo Tsuvama

The process of spiral pipe mill consists of preparation, forming and welding. In this study, resistance
forces in each working process are calculated theoretically, and the load, which is required to carry strip
The total load is compared with the indicated load on main
driving motor of spiral pipe mill, and both values are shown to agree well each other. Dynamical behavior
in each working process in the spiral pipe forming is also analyzed.

1. 4

I

LR DIEDTWS.

AREVIEE T BT AL TR0 N OEE) & BRI HE
L, TORSam2ERL, ThiETi0oaRE%

Mol L.
2. R4 SIHEORFICETS

2894 TV RE D BRIGici: —E D EMEIEHR1EH
D, ThiXR.84 SVIREEEESREROCCAER

= RN ELER

ERETT BB VA EAERTH S
Fig. | ic #{¥eB kM2 T LTV 5.
T,

YA R R~ TBORNY v FOME

B

Vg
Vp
Vs

(mm)
=2 ) v POEX (mm)
=84 TONE (mm)
=REA/E (AHB) (*)
=24 TV F (mm)
=24 FVOEE (1 2y FHDOD
A4 T NDREE) (m)
=2 b v POEE (m/ min)
=4 TORE (m/ min)
=VAEOREE (m/ min)

Weldin, /] profortside
4
10 sk i sk
/5 /\
L A A - - . Sds view
\‘ ‘\ Welging ’?9{,-., de
L SEEpN ¥ AU, i
|
Plan

Fig. 1. View of spiral pipe forming.
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Fig. 2. Course of separated zone A, B and C.

#e #7

O—0

#s

#2

Fig. 3. Arrangement of guide rollers.

B HLERABPFICE A LT ERL, (ZoPERHL
HIEI TV 5 D TERBRMBIIEL L2>Tn3) 5
BEEA BN L ELDTHS.

BHEFEONXWC Y — o LEBEROAE VA Y~
CEBRBELTTEREIMERITURA Y — o o
BXONZWBRCT~ OBHEREI DITREL LS.

722G, AV - oFAHEAR—EokAlTERD
TEREL L ENIFEREESOELTHES T &I
5. NP E—FFOBRRELTHLNDEDTD
%.

2) BY—2ixb HIZT 3~a— xR Foiicdo
TEhEh, FORKEHFA Fo—nicko2TArFY) v
TRy VCREINLEBLEATVWEDT, 3 20V —
ORTRAAEFCEEENTVWE S/~ ThH5.

3) CU—icHIRT3 - o—RUF el oT
X, F0D% 84, §5 OF4 Fe - X>CXA
TV TNy 2T REINDIN EHEDOHA Fo— (8
5) ZENTH SR TAM c-b-a OBCELET LR
BBV — L HERTREWD XL NI ALY s
vy JRBAKREL Y, Lo Tt#dhkgincy—ro
FHB S — il LTRE V.

5L,
A>C>Bri5n.
A4 FVHEDOREEE LB LE, CT—LDRE
PRODEETHS.
CV— L OfEERECT D, Zo/—itiEs
THEHA Ko~ LOREDLDODRELR TELLTRT
FEFRIE DI B X Sl Ui il S,

4. HELCBIFBNCONT

LHDKFEI A PO PEFIR $C 3-v—a Ry Fo
THRCHD. LPLANE IR, FER L — by
— a4 FERNOETHNRL .

Fig. ¢ & Fig. 5 2§35 LHEDFEMBRL DT
Ww5. Fig. 413 82 L 43 0~ B EDRETH B
Fig. 5 37 v— bBHEOREL DTS,

NOFBRREL TRORMED 5.
Pl___C"B‘—lSz"’J' .............................. (6)

ZZT:

Pl......::;',l m—)]/@j] (kg)

B FL— b (R MY 2 F) DIE
HLLIERSA T AE y F (mm)

8 euenes Fr—bt (2 Yy T) DEX (mm)

— 80 --

i



. R AEEB O ERBBEO BREFIC 2V T - — - 0347

=

-‘-’A

7
; #/ Plate Aan
/ 1A P ?
1, - —
‘az Pn £ o

/ L_g 2 ‘ L
(= F =5
.ll Fig. 6. Diagram of forces working on forming.
g
# 1-rollseeeeeneenmeidle
# 2, 3-rolle--wecenedrive
platesssseesesseiieseendriven by rolls ria
Fig. 4. Pyramid type bending rolls for straight
seam pipe. %
3
! > i) 4
I/
A
/ _ T1g++++3# 1 rolls outside radius
; Trgeeeees 4 inside radius
/ Srgeee friction beiween roll and axis
|~ P Sreeeeee resistant force of # 1 roll to strip’s feeding
Fig. 7. Details of g1 roll,
'l “,
Y —

#3 A 3—69 I;ﬂ‘e

1

——— ¢ — )

#1, 2, & 3 roll---eeeeeidle
plateseeeearenceeinenninnnidrive

Fig. 5. 3 rolls beading for spiral seam pipe.
L2, B30~ MY » FED #aerol
ROk . (mm)
Gyerree Z MY v O S ( kg/ mm?)
Cyveeee e
P
P2=¢lﬁ .......................................... (7)
! Fig. 8. 3 rolls bending.
Pl
Pa—-l— .......................................... (8)
DTt BT
Lo TCEo —vohEHHT52 8 TES. Py WY E— 2 FEZLLLT B30 —v% 2 b
A 284 v A FOBEE FIC IR L TR S. Yy P EECERIRHEDN.
(Fig.6 £:IR) ) lo—nigknwe (Fig. 7 £:88)
Foen 2N 9 PEEDTS Sne=hfii (A= VORI LTOE—~ 2
fl: f2: fa L’iﬁly I=.2: ﬁgﬂr—)[/iﬁxf\')sy'j,@}jé F&%}\_%c‘:)

— 81 —



2348 & &

w63 4 (1977) ®l4%

r1i
S =f1i'_"
L1

a

fu‘ =,‘11'P1 (ﬂx """ @ngﬁ'ﬁ*ﬁ)

2) B2u—nizknT

ﬂ=#2.pz.1(.:i" e (10)

K=f(a) ThbbaDFEETHREOEE
X >THES.
H L7y =00

Ta:
f2=‘u2.P2.——i
T2q

3) 83 o— itk WT
Pyxly=Pgy Xl

rix5.

ly
= =Py X —2— (rpeeeees o4 D
Psn=Psx Isn 3er sind (rp ol
AP
fm e Pels T (1)

rpsing 1y,
bz 81, 82, 8300~ X2THOR Y v 7
D% DR HIEHUE

_ Py 2 Po-K-19;
Foi-a= T1a + T2z
paPylarai (12)

7p Sin 0-73,

5. 3 o—nI(ckBEeETEC
BIFBHHIZONT

3-o — VTR E BT 5 AR @< hoFm

NV

@O
&

4,—

WO

£

Fig. 9. Relation between bending forces.

Table 1. Values of C,.

I, : Iy C,
1 1 4

1 2 5.5
1 3 5.3
1 4 7.2

— 8—

Fig. 10. Size of section.

AN E NOFREHER T EBLETHS. £
DPEDOEBTIROTEL THB.
Py=Py,+ Py, ly=1+14
Mr@iFe—x bET5E
M=P232=Pals

P,
G,

HickoT Tablel 03 iZEb 5.
Ghrereer BRI

M=

ELEBED C Offilr L:l; @

Z - B EREL ET 5 EROBRED .
(772 LIRS I B T0)
M
gp= Z

WiEs Fig. 10 OPAL
R Z =g Bs? L7558 RiC

Pl 6 _
7="¢, B’ Eic

Cz/6. .B.s2
P==TE agpEns.

BHZEE T 5B 6 BBEETESNTHLP X
CHRE oy EDDAEV. 5 0s=1.26y, KXV C,=
4/6%1.20,-B-s2  0.8g,- Bs?
L R R
1 1

50, BRBREDEREIVC L L 2F2KeRE

Fig. 11. Arrangement of guide rolls.

— 82 —

4



=

" @

Fig. 12. Comparing the cource of strip guided by
guide roll with that without it.
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Table 3. Calculated resistance of each section & main driving motor’s load.

Product’s size (O. D. mm X thickness mm) 609.6x 14 1016x 22 711.2x9.53
Material STK 41 STK 41 STK 41
Welding speed m/ sec 0.03 0.017 0.0417
Weight of coil kg 16.340 23.000 23.000
@ Length of product 7 12 12
0.05 (1) Resistance of 3-roll bending kg 756 1222 841
0.04 (2) 4 of forming guide roll kg 544 590 246
0.04 (3) 4 of prebending 7 6 857 6 857 6 857
0.02 (4) 4 of driving roll 4 1248 1655 1045
(5) # of chamfering & bevelling 4 3162 9222 1 064
(6) 4 of side trimming % 3150 8000 1 600
0.04 (7) ” of levelling 4 9616 23 744 5300
0.04 (8) ” of side guide 4 720 720 720
0.04 (9) v of centering 4 660 660 660
0.2 (10) ¥ of uncoiling 4 178 420 94
0.1 (11) 4 of uncoiler 4 246 301 321
(12) 4 of out let table ” 361 1290 389
(13) Weight of pipe & strip 4 5952 16 038 5719
Sum total ¥ “ 33.442 70.719 24.856
Calculated current 22.345 26.77 23.085
¥ Xwelding speed+102.04 x 1000+-440 amp
No load current amp 7.2 4.0 10.0
Current (calculaled) amp 29.54 30.77 33.08
Current (indicated) amp 35. 39. 32.
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