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Synopsis :

Applied stress to structural materials often varies in longitudinal directions. L.P. plates,
which stand for longitudinally profiled steel plates, are plates whose thicknesses vary
continuously along the length within a plate. They are used for ships and bridges in the
way that changes of proof stresses in a L.P. plate can correspond to changes stresses
loaded on the plate, and enable cost savings by reducing steel weights and welded joints.
In this paper, various special technologies for L.P. plates are shown, for example,
technologies for rolling, accelerated cooling and shearing. By developing the
technologies, manufacturing of L.P. plates became substantially, automated to perform

mass production. And the production of L.P. plates is increasing year by year.
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Development of Manufacturing Technologies
of Longitudinally Profiled Steel Plates for Ships and Bridges
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Synopsis:

Applied stress to structural materials often varies in longitudinal directions. L.P. plates, which stand for longitudinally
profiled steel plates, are plates whose thicknesses vary continuously along the length within a plate. They are used for
ships and bridges in the way that changes of proof stresses in a L.P plate can correspond 1o changes stresses loaded on
the plate, and enable cost savings by reducing steel weights and welded joints. In this paper, various special technologies
for L.P. plates are shown, for example, technologies for rolling, accelerated cooling and shearing. By developing the tech-
nologies, manufacturing of L.E plates became substantially, autemated to perform mass production. And the production
of L.P. plates is increasing vear by vear.
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Fig. 5 Manufacturing process for L.P. plates
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Table 1 Example of mechanical properties of a L.E. plate

Thick part Thin part
Thickness (mm) 25 15
TS (N/mm?*) 542 537
YP (N/mm? 399 413
vE,(D 155 168

oty TR DERED b5 5% 2 2 EITORES AR, il o
— LB ABBTE, Thickn, BEAETRESELT S LP
BB TE, 2RIEbADE - SRENRED S 2 L AR E
fratm,

3.4 BN

LP R OBE, BEFARICREDE AL TW50T, frED
B & MR+ 5 AT R HERHR O @ W (i A & WG A BRE L &
AL A e e, A, 4/1000 AR EFED LP ST B
SEREEAENANES S 100mm T, REIZLT 04
mmFNEILIZASL, T27, WS AICBBEL TN y
HBEICLAREEAEMCEDSO T, RE A NSEAEE A
BEERD, AEHEEERTS AT LERRBL Y,

4 LP SiROBEERKE
NgEigE T, BEED S OBHMRIIEC Ak aBIROEE

CIBAT, RELPEEAAEL T2/, Fig. 10 2fCEmETRT,
Fig. 10(a) i, JERD 7 2502~y FAT, WEE3Smm O

—Am LP @R TH 5, Fig. 10 756 O, UFhiFRO 73
UEHITTH B, Fig. 10k &, WEZE 30mm, S8 3/1000, H
ERiZ 24m, M 40m OREBERL TV S —HEIRIEHTE
LP 8 TH 5, Fig. 10(0) 12, FHOZFESY 10m L &L, EE
W (HHE b 7R ICHRLA 23/1000 T AL T B,
Fig. 10¢d) 42, HREES 20mm & 22mm, WA A 3.7/1000 &
3.9/1000 O IE PRV EITEG & LP R T, ML 5 1 9 Epid
YRl ab L9 ahsd, Fig 106 &, FHHELET, &
REOBEEERTTOANF A T TH S, Fig 100 &, JEHHM
RISEEITE P @EKNT, AN FERS 28502 @mi & h
Da

LP $afe o B ol BESREIT . JISG 3101 £ LU JISG 3106 (Zf04& &
NLFRE X 400N/ mm? A2 5 5TON/mmd fEE T H /- L T
h, ELIZJISGIM ORHEMFIROBMES WETH L., Thizk
b, PR IUEAROESASORMBICYIETTRETS S,

LP @it BT AHEIIREAEET 3203 MEAEL TV S
AUd 12, TMCP (thermo-mechanical control process) #H6t AL
BELATIMEGEIALIEOTTIRIBETH S, I6GHEET
i, BB L AL HESHRORBET A0 o AR
A L UEEEGREORBTL £, BFAEOMMOMEEDYE
HibER - Tv5b, Fig, 11 {2 TMCP BUOEEK A 355 N/mm? #—
K LP @i OB E O EE AR T, OB KANEEEIZL
NROEOEN T, BEE S THINERELR LT, HSHE
FEAWEL T 5, Fig. 12 12, F[5RM & 570 N/mm? &8 TR
THEMEM T, BiRZE2 22 mm OGRS EEMA 2 LP @iEo
FIIRAERAS R A -, EO A BRI L DN TS E a4
BRMEAFL TS,

TG Bk LP SARIL, 1993 SIS GEMIHIEEM S L TEm &a h T
Bk HEERIERBAMML TV S, Fig 13 12 1993 £LIEO LP
HEOWEE-MEROFEHEA .

5 # 8B

LP MO TER TOMADE . JIGRERIT o RS &
UREER AR L,

~ 16 = 55 %
g £
E 14 é45l £ 24
2, | w22
E N \ é a5 E 20
é 10 B E— 18
- " 15 16 -
S S S S N FIRT 0 2 4 6 8 10 12 14 1418 T024 68l01§ 14
T 0| L ottorn
| ngitsdinal length (m) 0T Top | ngitudinl length @) SO P Longitudinal length (m)
{a) Fxample 1 (b} Examgle 2 (c) Example 3
Plate size {mm); 13.5/10.0 x 4 00 = /10 820/0 Plate size (mm}): Plate size (mm};
KI2AMACS 50/20 % 2500 % 2 400/10 000/4 000 25/18 % 2 870 % 10073 000710 B0
SM400A SMA4SOHBW
60 26 40
E® g 4
E 50 E 2| E®
w45 @ W
Sw g o /\ g 30
3 5 18L 5
= 35 i o 25
=% F ol z
B 4 6 8 0 1z 14 iy 4 P01z s Y0 2 4 6 8 10 12 14
Top Bottom Top Bottom Top Bottem

Longitudinal length (m)

(i) Example 4
Plate size {mm);
32752730 % 1 108 % 600,/5400,/1 00045 500,/600
SMAS70WQ-H

(¢} Example 5

SM520B

Longitudinal length {m}

Plate size (mm);
19/22/28 x 3421 x 0/7 289/0/8 651/0

Longitudinal length (m)

() Example 6
Plate size (mm};
33/23/28 % 3440 % 100/4 00077 500/1 500/ 100
SMA4S0BW

Fig. 10 Example of longitudinal profiles of actual thickness

)1 o ek 28 Vol 30 No. 3 1998



LP by (F—r3— 71— 1) ORGSR 80, SR niEi 141

=

n=16 n=16 n=16

B 2 =39 o BT % =542 - BT % = 155
= ¥ _ o
T 6| a=17.0 S st =132 £ 6r o= 187
s 4 24 £

2 |—| 27 2t

0 0 - 0 ) L

360 380 400 420 440 460 500 520 540 560 580 60D 140 160 180 200 220 240
YP (N/mmY) S (N/mm’) vE, ()
(@) Thick part

Wy =16 1 n=16 10 n=16
5 8 %+ 413 58 fc=5}’;_7 z 8 & = 168
2 e=1431} 3 a=68 g 5 a=217
£l g 6 3
g g Loy
& 4 s 1 o

2 2 2

0 S 0 0 L1

360 380 400 420 440 460 500 520 540 560 580 600 140 160 180 200 220 240
YP (N/mm?) TS (N/mm®) vE,(}
(b) Thin part

Fig. 11 Histograms of mechanical properties of high strength steels for shipbuilding

Plate size (mm),

32/52/30 x 1 100 x 600/5 400/ 1 000/5 600/600 ; 3000
O ko e direcion. [T |
e I O ¥p =
= (& E 1000
E GO07 .- . T ______ Q
N ° o ° 0
& 5007 g:t 1993 1994 1995 1996 1597 1598
o TTTTTT T ST oooommoT T T T T T (May)
400 Top Mid. Bat. - Year
(32 mm) (52 mm) {30 mm) Fig. 13 Change of manufacturing quantity of longitudinally pro-
Fig. 12 Result of tensile test for a L.P. plate whose class is JISG filed plates
3114 SMAS70WQ-H (heat treated type)
(1) LP@ii:. WEAREEFmIzEEEHIKRT, BEHEL EEirEALS,
BRRE e LTEA SR TS, G H ARk (3) LP@ROERL, ~Haois o, Ofls LR, F
ITROEEIIES LTS, JEEE, ESIBIFMFEREBETETSH S, BB LT
(2) LP#WOBGSEIHNE LT, BEIC4BELEHEOERET i3, 59R%¥ & 400 N/mm? #4525 STON/mm? #tE T H,7- L
SkEHI, BEAE/ AR THE LS 7 - B FE5T 5 TN, EERAHOEEL T8 TH S,
FELEHIBLEGT, & STHIBGH, SAREE . VMR e WAL
2 2 X M
I GRIEHMEESE SEMMNERERD I EMSS W], 199312 TR [-A292, (1996)9
2) MEREHA] D5 159160 NP LA e, TH LU MR it 5 10y FB M, GEE -, IR, 8§ X, RridgiEs LK% 2
RS (1996)2, 1-17 AL Y AR 53 5 (A), 153, (299T)
3) (REYMERE MRERNE [ @tbai (FRmiT) OpE ] 1) =HEHERE, M £, FESS . B £, IFL8 0 0 AEER
&) MREF L TIEME A RSN 4 F G 2 BGOSR o) S R 2 L 23T R L 25107 PILIEMREE, 107 [EA-14, (199711

FTHURL]. CFE 7 FEREIFAT I SR RESESE . (19983 12) SHEIEE, 8 0, MlR— ZHE . CAMPISY, 8(1997), 414
5) WRRUEMS, ZOF M. PEIH- -8, EDIRE S, MEAL. Bl % 13) Jwdddek (BF)  HRE 07-265922

i, BT G REEE, F1(1979)2, 168-181 14) JIFSieE OB BEEE  09-060568
&) PHNLFE @ 55 159 160 EFE LA STERESMA, 6 LR s g+ 23 15) HHIME, ZHHM, %£H B, & X FEESFE. NBEH
FOPEREMEAN |, (1996)2, 231-244 CAMP-ISIJ, 8(1995), 1353
Ty ONEE -, B4l B, RIEEEE, ARME, BNE—, NN 16) IR (k) © AT 07068309
SN LHeHl, (1998)137, 84-89 17) Vg BdeE (b)) - FREASE 07-096319
8) #MARH, M K . EEEES, REEHA S50 HERESER 18)  J1ibg ek (BE) @ $RERSE  07-178455
EHTAR RSB | 14306, (1995)9 19} DI BLeE (BK) @ BT 07-185604

9 WFEA. ENEE, SH W, HEHS 8 5L Mt AkF2ERE

— 17— I11d 82542 Vol. 30 No. 3 1998





