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OS54 THA V) EFhER

SURZE) IPCC 2013 GWP 100a 1300 2500 | kg-CO,eq
A= 30H—R> Ty hTUS OEEICEAULTIE
e 1.9 3.8 kgS0204 | ¢ | 2 omommpEmgl £5TEROC L,
EREL 0.040 |  0.063 |kg-PO,eq
PIER B Baf5] QLGS | OFEMBERE QXEE RERE
SURZE) IPCC 2013 GWP 100a | kg-CO-eq | 2.5E+03 || 6.0E+02 | 1.9E+03 -1.3E+03
HY S ERIE kg-CFC-11eq| 1.7E-09 | 1.6E-07 | -1.6E-07 -2.3E-07
BEIEAL kg-SO,eq | 3.8E+00 | 5.8E-01 | 3.2E+00 -1.9E+00
HAEFAFI S kg-C,H.eq| 1.5E-02 || 6.3E-03 | 8.6E-03 -2.7E-01
EREL kg-PO,”eq| 6.3E-02 | 2.3E-03 | 6.1E-02 -2.3E-02
@ 2838 {5 5 MR U ICEIT B IEBRRE
I8 ::livi I5H Ba{3]
FEELETIREER 8.1E+02 kg 8 [Fe] 295.0 %
FEBETREIRILE— 2.7E+04 MJ RZ&[C] <1.10 %
BAETRER 1.1E+03 kg A E&[Si] <3.00 %
BAERRE T RILFE— -2.0E+02 MJ <>H> Mn] <3.00 %
BOKDHE 9.3E+00 m3 J>[P] <0.050 %
BRE [S] <0.050 %
@ YIRS %k
I8 ::livi
BERENM - kg
HERZEN 5.8E+00 kg
Y 12T 0.0E+00 | kg
EFEREY 1B 5.8E+00 kg
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MHEN AR = 58N hFa
Steel for Anti-delayed-fracture High Strength Bolt

BERODAUYEN Advantage for Customer 6% Lighter
MV NSEEAEICED, 1=y MER(bERBENE (COWHEEHIR) 7iF & ) » - & Ds‘i’z";" )
o N4 QWMWQ FRiZ&BI Application Example

Lighter component unit and improved fuel consumption (less CO? MS Bol M8 Bol
SRiSSiaN ahieMaskby higher-strength bolt. olt ot // High strength bolt
$¥# Characteristic

Ex.: Weight reduction of conn-rod bolt for automobile

HIFIRAC K EMECEAL, BN BRIF 2R . ,///ﬁ construction etc.

Improved delayed fracture resistance by strengthening grain boundary and

rendering the hydrogen as harmless. o footem | SleEe | domE ]
(%) | [Bol'stengtn| Fmin | Cor !

R LS “VIES d Bolt strength Gver 129 ()/3;"0) wa 5%
ADS-2(37/L MELIS M (CELE LI VIEAINEL, Steelname | C si |mMn| P s crimMo| v | Nb i
MB14,MB16(3ts RUDRE IS &0 &) | T.S. (MPa) 129 | 1220 | CrMoaloy
([CKLVIERIIEL, o . 1000-1200 |JIS-SCM440(0.40| 0.20 |0.65[<0.03 | <0.030.95(0.20| - | - 19089 i‘gﬂ;n" CiMoiakoy
gzﬁ;fa':u\j’r';ﬁﬁty*ype which is excellentin 1200-1400 | ADS2 |0.35| 0.20 |0.35|Reduce |Reduce|1.25|0.40] - |Add A P

g = B |
MB14 and MB16 are V-added type which 1400-1600 | MB14  [0.40|Reduce|0.50 [Reduce|Reduce|1.20(0.70/0.35] - gz ;gg oron steel
achieves constant performance against T5 =755 Carbon steel

tempering temperature variations.
BEEARIE Related Standard

JIS G 4502, G 4503
(SCM435(H), SCM440(H))
JASO M106

ZE 37k Reference

0kZErSvT . S e AL ARG, s - Nippon Steel Technical Report
(VC, MoC) s JIS-SCM440 ped Steel (MB14) N o el e
WHRALY(C LB K IRNSYT IBA—Z7F4 MR O58(ECLDENBEIREEE DR
Hydrogen trapping by nano-sized carbide Effect of strengthening of prior-austenite grain

boundary to fractured surface
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JEFRIEN)L NGBS A NHF-S®
Steel for Non Heat-treated Cold Forging Bolt: NHF-S™

BERODAUYEN Advantage for Customer

ZRINTOREFEABRCES, BE R NBRETEORANERUAL, HiaE(L
JAMERE CO, HEHE R OMIZIC&D BEIA MERECO,HEH E IR,

Less production cost and less CO, Less production cost and less CO, emissions in

VERIFIED

(EPD)

ERMIVNTEEHER
ZRH.

o _—
Lower distortionobtained | 0L Application Example

emissions in secondary process bolt pr ion process by patibility of both even in long bolt.
by eliminating annealing. non-quench & temper and high strength.
77//10[«!‘ SYIRILE
Gk [ e ||| BALBEL flange bolt Stud boit
Conventional |Rolling Cold Forging| “|Quench & Temper|
RuheE | poas | e ]
m@émﬁ BD\:I Strength (Rl\il"mrr:‘ylz'; cn“ge"dnu"al
Developed Cold Forging| Non Quench & Temper Over 12.9 >1220 nla
129 =1220 | CrMo alloy
Ex.: JIS 8.8 bolt production process ‘;; ?;;: CiMo alloy
e
o T S iy NHF-S™ ®: Nippon Steel Low Carbon High Tensile Cold Forming Wire Rod — Special 2:: gsog:ao Cmon st
58 =520
FI : 6.8~8.832B (7 AMIL I TTVIRILMEE 9.8~10.93RBE(EFRAY FRIL b, UTRILIMRE, (5] Taop_| Cobonstedl

Application: 6.8~8.8 strength for hexagon head bolts, flange bolts, etc., 9.8~10.9 strengths for stud bolts, U-bolts, etc.

BSEFRHE Related Standard
O3> R RIS ZERARIEARIR CEBLF R IERETE. I —(OFEI TESHIHIERE 4

Chemistry design for lower deformation resistance in cold heading using Bauschinger effect, and controlled rolling : s(?(%;:OiUBSS)
technique for the constant cooling without variation. . JASO M106

Chemical composition (%) Mechanical property of wire rod | Wire rod size ZSETHR Reference
C Si Mn. P S TS wpa) [YP wpa)| El ) |RA (5) /mm +  Nippon Steel Technical Report
- |~ ~ No. 354 (1994) 75
NHF540-S | 0.18 | 0.10 | 0.70 = = 540~740 =300 | =15| =60 95.5~¢18
NHF590-S |~0.25|~0.30|~1.70( 0.003 | 0.030 | 590~-800 ©5.5~¢13

AF =14V 1— RBfFEAA
Wire-rod for Steel Tire Cord

BEROAUYE Advantage for Customer

BHRU (CKC RV MERI THRIAET
HEDFYTICLD, COHHBEZER.

e

Ours

::  Small deviation in
chemical composition

FARBI Application Example

Reduce CO, emissions by improving  Low segregation s»#s=icomse sAnIInCoRnE hSmafII I?m"IU",‘ of
the yield due to stabilized quality armiu’. INcusIons;
AR S PO ROFERE(L =i 1R BULIE - o= ’_>-
[CEBULIA VYOEE(LZRAVASE R £ Material| 2|Drawing| * |Heat treatment-Plating| ~ |D g| “|Twisting

[C&D. COHEHEZ iR

The developed steel for high-strength
steel cord reduces CO, emissions by

2 Ti22BUTEELLRE Stabilized quality throughout the process

EEREARAFIEDEF S (%)
Chemical composition of developed steel for high-strength steel cords (%)

A4731—F Tire cord

reducing tire weight and improving 8 Steel BIiERUE Related Standard
PR ES 102C+Cr 1.02 020 030 020
Developed 97C+Cr 097 020 030 020 (Not applicable)
BB OO OEBERT T, 92C+Cr 092 020 030 020
Z‘;‘;",:;fﬁ;’ii?:ﬁ!‘;’é’:a' structurefor #iE3% Conventional ~ 82C 082 020 050 -
5X5—M Lamella space
ZE2 0, Ferte ffg@%’?ggﬁ%%?%g;rg ZE 7k Reference

Nippon Steel Technical Report
Achieve over 4,000MPa No. 370 (1999) 39
tensile strength by applying

developed steel.

{ERHRAT

Before drawing
& Metal structure (TEM)

1R
After drawing

+ X584 Cementite
@< HAL) (Hard & brittle)

DLP ® fR#4
DLP™ (Direct In-Line Patenting) Wire-rod

BERODAUYE Advantage for Customer
SABNIBDABEC LD, CO2HHHEZ B

Reduce CO2 emission by eliminating
lead patenting process.

- FRi&BI Application Example
BRAT-TI
Main cable of bridge

.nm.mﬂ

s

&m;
’ ARSZE

P/ Putting wire
¥ together DAYERLD

BHERHE Related Standard
JIS G 3502

wiashing

No1 *smmé NOZ»eH'ﬂ:e AW
DLP™: Direct In-Line Patenting («>354 VE2AE)

= ‘!Colinﬂ

Wire drawing Hot dipping ‘

‘ Hot rolling | Cooling and heat treatment
- LP

i Low Productivity
Not environmentally-friendly

Hot coil

12mmo Smm¢

e =9

Zincbath  Wire

800~900°C |
i Wind furnace

Heating _ Lead bath Cool coiling

POYIeW [RUORUBAUOD)

CO2100kg/t-steel

[1 CO: Emissions

Lead

(] Lead free

1,000t/month/factory
Productivity

Impossible
Production of high strength wire
in lead restricted areas

Restriction of wire size
£ Enables larger diameter of wire

Nippon Steel Technical Report No. 116 (2017), 71

Lead free
(first in the world)

SS Zincbath  Wire

gﬁ CO: 30kg/t-steel Nitrate 30,000t/month/factory  Possible Enables flexibility in designing bridge . JISG 3504

43 o JIS G 3506

ES

a C 12mmo Smma

2 = Reference

s Unnecessary . g ! SE ik

Ell co0—s00c Dies - = Nippon Steel Technical Report No 96 (2007), 50
Ed

RREBTABXNRBE1-14-8
KANDA SQUARE GATE
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DLP © #R44
DLP™ (Direct In-Line Patenting) Wire-rod

58 Characteristic

+  DLPRMLB(CLD, SAFMMBRLT, B58E. BEMZEM.
* Achieve high strength and ductility by DLP( Direct in-Line Patenting), without conventional lead patenting.

I/0#E#E Microstructure RN THRAA OREREIPEE Mechanical property of processed wire

| Normal wire rod Lead patented wire rod
—_—

—@— DLP wire rod
% Lead patented wire rod
—/— Normal wire rod

2000

1500

Tensile strength(MPa)

0 1 2
| True strain
950

Normal Lead patented pLP Wire made from normal wire rod Wire made from DLP wire rod
as I

Tensile strength(MPa)
Y]
o8
g 8
s w
s &

RA%)

Broke at 3rd twist Broke at 24th twist

Normal Lead patented DLP FRARBDIALDEEER Torsion test of drawn wire
H##E4EI 4B Mechanical property

FRIEHRAA
Thin Wire-rod

BEROAUYD Advantage for Customer

BeRE TEDAHBRICID, COBHNETHIR.

FAi&fI Application Example
Reduce CO, issions by eliminating annealing process.

Conventional Material Drawing Annealing /Annealed wire
— BELA AR IR, BEUIR. oS
7 = 3 Equivalent to

Developed Non drawing, Non annealing - “l 1 he aled wire RSEARHE Related Standard
I§#% Characteristic
. JIS G 3505 gRaEiRAA
= . I
MENU %=1— s e s

¥ 00 Jrsar 50 JIS G 3547 EEAHOTERER

5.0mm@, 4.5mme, 4.0mme, 3.8mme
MED DA PEEEES BBRIC, BERTORFEAEDE, PIRAEBRLL
BJEELRDFET . ZE 37k Reference
It is possible to eliminate customer’s annealing process . .
and/or to reduce the number of customer’s drawing O :Epﬂ'es(%ﬂ%ef:mcal Report
processes in producing thin wire. 5 54 a; a

1 f " ! TR " )
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