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High Performance Wire Rods Product which Utilized DLP

X A BB # e #H | =0 F O R MY
Hiroshi OHBA Seiki NISHIDA Toshimi TARUI Koji YOSHIMURA
2ok K —® % B M BE* K B @M &7 F H E 5@
Masaichi SUGIMOTO  Kazumi MATSUOKA ~ Naoshi HIKITA Masahiro TODA

2 %

DLP (Direct in-Line Patenting) #4413 & EERIIA 7 520 LI LD B % » 13 CEEICERAB AL T& /=, DLP
EMOBREERI T NEIEERTCERINTWVWBIHRNT T4 TR ERET B ENRIBEL B T RIL ¥ —
BMTHB, £/, ZOBICHLVIAL T FE L THIEICELVWEREED EVWSBREP SWNEFEAL TV 5
INF LT TR SEEEIL TDLPIgM 2 AT 3 BERN/E A TREICE > TV 5, DLPIRM OEKRE S
L UREMIS TEREE N - S5aERRRA  ODLPIFMEIE DV TR L 72,

Abstract

DLP (Direct in-Line Patenting) wire rods multiplied equal to or morethan 20 yearsfrom theentry
into production and the dosage expanded steady by them. The product basic concept of the DLP wire
rodsisthe energy saving wirerodswhich can omit the lead patenting processing which isimplemented
by the customer. Also, the customer who avoids from the lead patenting which isusing lead for the earth
after that asthe new concept from the viewpoint, the kind environmental development, and uses DLP
wirerodsincreases and leadstoday. This paper wasintroduced the basic characteristics of the DLPwire

rods and high-strengthened used DL P wirerods which was practicalized recently in the market.
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DP: Stelmor cooling
DLP: Direct in-line patenting
LP: Lead patenting
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Typicla microstructures of patented wire rods
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Mechanical properties of patented wire rods
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Mechanical properties of patented steel wires
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Concrete strength repartition

Repartition Fc
Regular 18 - 35 N/mm? (Fc18 - Fc35)

High-strengthened 36 - 60 N/mm? (Fc36 - Fc60)

60-  N/mm? (Fc60 - )

Super - high-strengthened

x2 HEMOKS
Chemical compositions of samples

Chemical composition (mass%)
Strength C Si Mn P S Cr
310K [High-strengthened | 0.98 | 1.20 | 0.33 | 0.010 | 0.005 | 0.19
270K Regular 0.83 | 0.19 | 0.74 {0.014 | 0.013 | 0.01
#oB #8386 (2007)
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Mechanical properties of the stranded cable of the samples
Strength | Tensile strength| Yield-strength | Yield ratio | Elongation
repartiton (MPa) (MPa) (%) (%)
310K 2179 2035 93.4 6.4
270K 1920 1768 92.1 6.6
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Overview of the load-test body

REG-A HI
Name of load-test body 270K 310K
Diameter of strand mm 21.8 21.8
Spacing of reinforcing steel cm 25 28.6
Stress of PC strand kegf/cm? 137.4 152.8
Axis force of PC strand tonf 40.3 45.7
Concrete stress (upper side) | kgf/cm? 134.6 164.5
Concrete stress (lower side) | kgf/cm? 10.9 10.8
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Sketch out of the load-test body
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Bend of the load point

Load point, load REG-A HI (ratio of REG-A)
0/8L, 15 tonf 0.95 mm 0.90 mm (—5.3%)
1/8L, 15 tonf 0.92 mm 0.82 mm (— 11%)
2/8L, 20 tonf 0.77 mm 0.68 mm (—12%)
3/8L, 20 tonf 0.39 mm 0.32 mm (— 18%)
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Chemical compositions of sample metal
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Specifications of the super high-strengthened PC strands

Diameter | Nominal cross-sectional area | Tensile load | Yield load on 0.2% Strength

(mm) (mm?) (kN) (kN) (N/mm?)

Super high-strengthened 15.2 138.7 = 313 = 266 = 2230

Regular 15.2 138.7 = 261 =222 = 1860

—51— #OH Bk H oW w386 (2007)
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Mechanical properties of the super high-strengthened PC strands

Tensile load | Elongation | Yeild load on 0.2%
(kN) (%) (kN)
Regular 272 7.2 243
15.2 mm ¢
Super high-strengthened 326 7.7 289
PC strand
Super high-strengthened 329 7.1 297
epoxy coated PC strand
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Load - elongation curve at the time of the tensioned test
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Specifications of the public deck
(1) Bridge type PC continuous two span
(2) Type of main girder | Super high-strengthened concrete II girder
(3) Activate load Crowd load
(4) Bridge length 63.803 m
(5) Girder length 63.403 m
(6) Center span 4.087+25.762+33.205 m
(7) Width 8.8 m
(8) Fc 120 N/mm?
BB BB W 43867 (2007)
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Outward appearance photograph at the public deck
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Outward appearance photograph in the digit lower part
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Span length of the cable-stayed bridges

Rank | Tensile strength Name of bridge Center span Complete year Country
1 High-strengthened | Sutong Yangtze River 1088 Under construction China
2 | High-strengthened Stonecutters 1018 Under construction China
3 Regular Tatara 890 1999 Japan
4 Regular Normandy 856 1995 France
5 High-strengthened Incheon 800 Under construction Korea
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Changes of the steel cable strength for the bridge and the center span

#z11 7mmg,1 770MPafkPWS 7 1 v — Dk %
Chemical compositions of the class PWS wire of 1 770 MPa of 7 mm ¢

Metal C
S87AM | 0.88

Si
1.03

Mn P S
0.40 |0.012{0.007

Cr
0.23
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131434MPaTH 1), Z DML 2 FE Rtk | ERisho > X A
ENTHBEEND, DD > ZHHROT5RIE 2 (L1 896MPa & 72
D 7mmg, 1770MPaik® HREPWS T A ¥ DML Z LT 2 2 &
MR CE 7o —7, MMM L TiRiid g T4l 2 7R
L, WHEESAGO AR % e L L2 Bff L Cwb 2k
HHERT & 72

3.4.3 ERMHEHI

RIZFERIG O @R EAL O BRI 2 Bl & 7R3 AR O 1017 L
7AEDO GRS 2 {7 (Stonecutterstf & k) & 45 5 7 (Incheont
HE) OWEOETREES (7Tmm ¢, 1 770MPa) A5ERA & NUITERE
Thb, BEAIZA M=V Ny ¥ —AEDOERA A — VHERT,

=12 ZHEEPWS(7mm ¢, 1 770MPa#k) DA E
Mechanical properties of high-strengthened PWS (the class of
1 770MPa of 7mm ¢ )

Rod Galvanized wire
Tensile strength| Tensile strength|  Number of twist
Metal (MPa) (MPa) Ave. Min.
S87AM 1434 1 896 24 20
Specification 1770/1960 | = 12 times

Complete image figure at the stonecutters bridge
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L= 3 V280 S SITENIEAME % A S REEA S 5
EEZTBY, 4Hhed & 54 2MELT B L TR ORSSE
BE ML T,

5. # 2
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