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Synopsis :

A continuous rolling method of sheet piling on the medium flange beam mill was
developed at Mizushima Works of Kawasaki Steel Corp., with its commercial production
satisfactorily under way since June 1978. The advantages of continuous rolling of sheet
pilings are as follows: (1) High rolling efficiency, (2) Minimizing of temperature drop
during rolling, (3) Prevention from a joint profile deformation at the bottom and top of
sheet pilings. Sheet pilings with high accuracy were obtained after studying relations
between rolling characteristics such as forward slip, backward slip, reduction, rolling

tension, the change of cross-section profile and rolling pressure.
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A continuous rolling method of sheet piling on the medium flange beam mill was developed at Mizushima

Works of Kawasaki Steel Corp., with its commercial production satisfactorily under way since June 1978.

The advantages of continuous rolling of sheet pilings are as follows:

(1)

(2) Minimizing of temperature drop during rolling,

High rolling efficiency,

(3) Prevention from a joint profile deformation at the bottom and top of sheet pilings.

Sheet pilings with high accuracy were obtained after studying relations between rolling characteristics such as

forward slip, backward slip, reduction, rolling tension, the change of cross-section profile and rolling pressure.
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Table 3 Coeastants for formula (5)

Caliber Sheet Lcmstants
number pilings A B
Normal 0
K4 K2 e i 0.013  ——
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3.2 RAEHEIZLBH - BEFETE

Mgk F o PRl sk &k s amia 7o F
MIPVAIE T 2N T 2 2R ey § 35 A — ¥ Feip s,
M T o7 A LS - iR OB & SR 1A
et A T L fn, JOBRERIFE L 7 Pk
LCld, B - MRFRRESE L NS T &S
FAHRIXNTED S S2FMEEM AR E L,

d, LVTFOEmIZ S sy iiga o |
JIZESDH L, TH b, HAEEHalZ T,
MR TVIKEIZ BT Sl BB BT 51 a
Foviis da(=a - u} mESH o ANz (a+da)
AMWE I Lzt s, 10, 7 7R VIEHIER
IERLEE, tF 70 7 2 2 (TP IR BT 2 A%
AT,

FRIET 3% 2 (U) 13 (6 ) ATl 72,

U _AL’:Z - ,{v’fl,‘, ........................ (6)
v, (ey): F¥IO — 7R 0K

(6 )NOVEFRTIE, WET w37 > 23R NITE
SERRT IR OE & 2 ), BRI AT OIS e B,

i1 g S S SO L T A I - S Tt BN -
TIER B BORTREEIC BV S ST, S2II AT O
O— LR #D 5 S R RN E o) A& B {hE
SHEEFM L, Fig. 71281, S2IriRgEn a
— /LRI e DI RCAR AR D L T R, Mk
S2 MEERSIT WA = A LIBFO) S1, S2 FAEEEHo 54
Bl i s EIE 7 2085 2 2 DFIE 2 R,
FAE gL — *M*’Ixu'i‘ THIEL 72,

RN HHT 51, S2 2 7 FA, Hi{ila it
FSS & alE L, Fig. 81051 L 5 A 7 o

/s)

Material velocity between S1 and S2

2.

2

3

529

000 oo g o

Singte mill Continuous rolling:
rolling: 51 S1 and 52

f

B 0 ] 2 3
(s)

Fig. 7 Material velocity changes due to tension

=

de, Afp ey, da’-‘g

between S1 and S2

0.86 °
0.04 45,0250
o
0.02 P a7
w277 gg=0
a ——"sz ja— a_
. A
B 35 .
—
—0.02 a—
4f,= ~0.181
—0.04

o 002 004 006 008 010
Speed unbalance

Fig.8 FExperimental relation between speed

ES

oz
=
kR

unbalance and changed value of
forward or backward slip

- R RO #.
MRTRZE EDH L, 2L el3HBlEFES



530 o w

df, = 0250

de; =0 ‘

&1 [ (7)

4f, = —0.18U

dey = 0.650

Libodr b RBE T 2o o AT LT, &y,
Foaaseinl, S L, ey 3L L L\’&#

L,
3.3 AFrFEED LEE 72087 A0RAMK

28 FIuERL, ESIERE-Togift 2 % >~ F
DR NS, MR A Y > FIDREA C i
TELT A WL, (8 )& LErNRL(9)
NCINEHRTEL,

To=P(m, +my)—2FR,,
T, = P(mh+mwﬂ+2FRm}
AT, =24Pm,+2P1dm —24FRn,
AT, =24P,m,+ 2P, Am, +24FR,,,

T,

P, (P;)

[ e

O

_r

R et

myy, my (mg,mq b b, PR TO R
7 TFT—4
(T, A SR L 22 P
7
Ruy (Ru,) @ R0 44E
F D AF e FIHERD
m, = (mlu__‘i‘__ﬂlll)
2
- {my, + my,)
2
X, (9)YNn AT, AP &3, EET >

AR & )| - Nl
T,
LU onat 82 B SRR R TA 27 4 22 BT
é’?ﬁ}ﬁé‘*:%&ﬁ‘ﬁufﬁ*fﬁl 12209 > FIMsRFT Lk
2 ENHA & DA Fig. 912007
[#ﬁfﬁ2ﬂdmlh$02ﬂdmﬂlﬁwf

T T WAL A

xr;;k“ﬁ'

i, Ml EZ LN LOTEREL
Fig.9 /s T X5, (9o kel 2

7% FREAI AR D L2 b
o=T2U+0.50
o HEHZE SRR
Foodipiz kB RS FRBELRAD £ 51z
Wb

[

o R 1978
© © | Actual data obtained from
tension measurement
- — =% | Estimation from power alteration
as is indicated by formula (9)
Sk
-,
A
g= 721+ .50 ’
Ty 4 '/
E - //‘8 [
£ f e
:"éf -
° [} o
g =]
@
5]
[_'
a=52U+0.70
9 60l 0452 0.03 0.04 005 (.06

Speed unbalance: [V

Fig. 9 Relation between speed unbalance and
tension

g =520+ 0.70
(100 & ¢ (11 A& rhc L 22855, 02U =0.06
PEE T L BT, IO TIRE T
T iy HEET 5 B ADOE LT S i & v
2L

34 WEFLAFrALEKTE-BROERL

Fig. 102, S1-S2 2 # > FR O #HIE 7 w347
v ANV BARr T X0 L 0 R E Y
ThERLILOTEHEL, WET /37 A,
VA ARUE R S L FREETIOEE Y L RS (%

T AOEMTERSETH D,

W-F ik ) SFHIRR WS T BT
F BT 2 (joint thickness) & BIMERHE (joint gap)
WA LRI T oD BB L2 L O
Fig. 11 Th 5

Fig. 10, Fig. 11 #° &, AMTC 77 24 0 i 4 $RH]
L 7Moo diBE T o o3 o ZHY 3% L P T AL,
laht i - BIRIZ S5 25 TEM EERA OV
ZEhh b,

Wi, BEMOMKTHRSO A > FRIE L
SFEIRAEAbL DT AR R R T,

Fig. 1203, S1-S2 2 7> FRIBE T 7
ZOFAN L AR BRI LA L2 LD TH
B, LA, E4aliHE (perfectly continuous

o
2

RSy
7 FR



vol. 11 No. 4 HUENY A0 MHHF 531
Speed unbalance - ]
Speed Sheet pile joint profile
0 0.02 0.04 0.06 0.08 9.10 unbalance
— Operator side lirive side
© Flange thickness
Nint bottom thickness
’\; Joint area
Z _qol——2 . / 0.02
o
o
s \ a Lower limit
v
g .
W x
: .
2 Wb 0.04
thickness
—opt  Joint i{ron [ .
Flange thickness \
0906
Joint bottom thickness
Fig. 10 Effect of speed unbalance on the ratio
of dimension decrease of sheet piling (.08
L+]
+15} Upper limit of joint gap 0.16
-/
o 7 Fig.12 Transformation of sheet piling joint
+10¢ Joint gap profile by changing speed unbalance
Joint gap Joint thickness
S rolling) &858k T80+ L L% 1T H T~
: LNTHD, Zth s, WFEHEAL i
= - Lil
™ FAd fR A S B SRR LT T RO L L
20 - Bl RG22 £ B AR B 5758 < 0 9 3m o HEIH
= . Sy ~ . N
© Joint thickness ToREKRECE B EVTAEAALRL,
—5
* 1 limit
LOwer limi
of joint thickness 4 . % §
-
-10
. . 441 BETF A5 0A e HHENEIEELOBR
0 0.02 U.‘EH. 0.06 .08 010 FEETIL, T 8T L 7 E A P b
Soeet e PME &b~ rhn, T Tl KA 5 B ik
i~ T TiE, EEk Ji
Fig.11 Effect of speed unbalance on the ratio g L 31T 5%

of dimensional change of sheet piling
joint

rolling) &f5r 4 O T %

Fig,

1303, WHET7 3% 2 8% 10k A%.

B AN &M #ITHL (imperfectly continuous

47

J%{T‘//*'J‘/Z@k -
E’:—ﬁﬂﬂ-ﬁ‘mr{, AL

B RIEEOK X I
TR 2 7 > KRR

Wi 2l SRS A L 72,
S ER r\':PV)nﬂ"}ii RRERt S AR N R [
&b,



532 [ LTRTES VI N S = 1579
=1 i T A B
Top - Bottom
N B L Dy _ ~m)
T 012 3456 7 89101112131 1211109871’(:'5432]U1
i _Pes s PR~
¢ oo o0t o
£ e | P i e
T AR SR ML
g T .o
E 80 5.0
{mm) P I '
m[‘.;“D o Drive side ? 20k /
?ﬁ 18; = OUperator side ° 18 o .J:nnl?[ £ Joint
z 16 i6 o thickness» gap
F§ 14 14 o
121 & e I R BT R e e S e e e S Al
]: —_— —_— % — 4 e e — —-|
imperfectiy continuous relling  Perfectly continuous Imperfectly continuous rolling
rolling
Fig.13 Changes of sheet piling joint dimensions with the speed unbalance of 0.08
EEET 28T 2 2 =0 OERIKETIE, (12) 4 day | Af, | Avy ey e v
A 1o, ayz 144, %) ay 1— & v2
ﬂ]](l_El)‘Ul:ﬂu(l"‘f)‘ ..................... (]6)
— c — 14+ Fdp, --eeee Y X
=ayn(1—&vs=aw (1+f,)v, (12) day  dgy, _ Aax af, (17)
@y, ayp (agy. mag): FHRIOERHERE~ A - 1 @ 1—&, ays 14+,

W oT 2 2 =0 DAREED S v

MERIRf (e (2 ST O
A AR s b
2T

HiEE 2 & o F AR MM,
HORR A ET DT,

7% FI
E¥THY dapy =0

FAug, (15) Al
RS A EME O, EWRREL 2 A day _,ﬁ, e (18)
(13} &K ) 122, ey 1+f, 1-g
(ay 4 dap) (1- &, — &) (v + Aoy} (16), (18) Rk Fap=and )
={ap+dap) (1+f,+4f,) (o, + dv,) das;  dvy dug de, de,
= (ay, + duyy) (1— &, — dey) (v, + dv,) e v, oty 1-& A &
:(a22+dagg)(1+f2+df2)(v2+dvz) ..................... (19)
..................... (13) (7). (19) 5% & 0
(12), (13) A L, Aayy,  dvy du, dey  Af;
(1 0] (120 (14 4) el Tl 3
an l1—& DL s (20
- (1+ Aoz ) (1+ Ay ) (1+ @f) FELASHIEL 7 9 2 ¥ T s, B2 70 KL
e 1;;; , i 4 & T TOM TN B duy— day,
Sy [ i, (18 AL
) (1 )i 4 oy e du A W de
A2z 1+f, Ty ay B v 1+ €3
..................... {(14) cieremreeeeeen (21)
2 KiL oo LE A I UL, Rl Ltepia, o= BB duy /ey, duy /oy
kayih ) 2o, o FAUSES kiR Aiw dey, 4f, deg
Aay Aé‘_l_: day N 4f (15) Jrf-zrﬁ‘k«‘}ziﬂlf, HEET 3T o 2L L B MO
an 1—¢g (3P 1+f, Wimikn2 b EmEASK E A,



11 No. 4

CofE e LT, W }\4{51 1A A{ 7
G2 A5 F f'HiJ)Jq
f~2%, Table b It AR 1

Vol.

I BITA S

ET o oXT L A

” \I”ﬁ[,.[:ﬂ;-

N Hi"’l TV AT

5. € ¥ U

FHAHHFILAOEH ) THZ ((7) 80, BN £ Ean BRI
fi =0.094 (1) 805 BALIEFRREL: b0 2 4t whins &
e,=0.174 (LR R 5, Am E Nk 5,
£, = 0.085 f=(A—1P + 4K+ B
&-=00m4 | (92) (2) ki g FIT, sihnc L a2y o F
4f, = 0.250 DL AR L RS, RIZAR A S - PO
Ae; =0.00 WEETHY, EIET T A L TADL
4f, = 0.18U kLTI EANTES
Ag, =0.65U Ade, -0.65U
Vb A, BRRE bR 27 s F 2 AU 4f, =0.25U
carodr, (18)~(22) AL VRO BRSNS (3) s FREBK) X HET v $T o 20IRI,
tL B KA TEBHEILL,
dap _ D.230F  comrm e (923} o=720+0.50 o
ap 4) 2% FEBloOMIE 7 > <5 202 & 5 R
day 0301 oorerommremmremmeneens (24) RN, AN TRd 22 TES,
o = mOM
S s 0LBALT e, {25) ) _
g PLY-ae iy, 85280 08 HEES M 20 g0 12 8
(23}, (24) %3, HE T 23T 2 70z ki L, Mo EMERBEO -hET L2 22T
27 FHIT U 23% DB & B L 1z,
Bz Ay FRTIEAS £ T2 (0.30—0.23) F72, WfE, HELE K»f;ﬂ&uL'C%‘J 1 7 % 4§ 0
DR AT A D F A ST A, 272, (25) Lt d s, sEEEET LD - FaEanEse e
Abd, TERE R Z 2 FUMAN D E5v T A AR TR WEFT D, Sk, S 510 irli-?m*m-;ilﬁTﬁt;ﬁ‘lﬁ‘E%
NAKE T & - o MR A L i L o 1 & e AT LEENSA I,
M Uy 84% Wiz bk & 5%h
LTwa
B 2 X
L) RRNL g0 NG W EREETR, 4 (1972) 4, 546~ 560
2) 7. Wusatowski: Fundamentals of Rolling, (1969), 144202 [Pergamon Press)

(1974), 233--251

3V A RATHER I 2 ROl CAL T (0 A REE I LA G 2 e
4) EE, hEs, WL, TolE W RB6ICICEE A R S K
5) mUH. obus, WO, RATfE, BE T Be g (19770,

77— Al7~ A20

- 49



REI OB RE

o b — THRAL & SRR L B DR LRERITEL 2,

ek FAfERE




	★j11-525-534
	j11-525-534

