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SRZ5E) IPCC 2013 GWP 100a 1300 2500 | kg-CO.eq
M b 1.9 3.8 | kg-S0.eq
=2FxE1b 0.040 0.063 |kg-PO,*eq

#1:@. @BLUBMEREOSS %2 Di@QMEST

IR H{I | O&Qas | oRHNmEE QX%E [Eif =2
S(2%8) IPCC 2013 GWP 100a | kg-CO,eq | 2.5E+03 | 6.0E+02 | 1.9E+03 -1.3E+03
AV IR kg-CFC-11eq| 1.7E-09 | 1.6E-07 | -1.6E-07 -2.3E-07
B kg-SO.,eq | 3.8E+00 | 5.8E-01 | 3.2E+00 -1.9E+00
RALFAFZS B kg-C,H,eq| 1.5E-02 || 6.3E-03 | 8.6E-03 -2.7E-01
BEXEL kg-PO, eq| 6.3E-02 || 2.3E-03 | 6.1E-02 -2.3E-02

@) MBI R UYE (CEAT S 1ERLA

15 =Ty} IEH B

IFBLEOREER 8.1E+02 kg #% [Fe] 295.0 %

FEBLEgETRILF— 2.7E+04 M 3= C] £1.10 %

BEOREER 1.1E+03 kg TA%[SI] £3.00 %

BAErgET I — -2.0E+02 MJ <>/ [Mn] £3.00 %

KO E 9.3E+00 m3 U>[P] =0.050 %

Wiz [S) =0.050 %

@ BFEZEYED E 53R

15 =Ty}
BEREEY - kg
EEFEY) 5.8E+00 kg
—iEEEEY) 1B 0.0E+00 kg
EEREREY 12171 5.8E+00 kg
HTA THA DB T ERENRERLTVFET,
GOHEMRICET SIEMRER

DEERZE L UT, JIS Q 20915(CE D <EKMMBIDU B A UILHRZHE L. AESE LOS 1 I51 UL EHER-R
PEREKRDRIEFZET (CZDfEZLH UIC. BHERZED (F LRDRO~QDOEFHECIHE=ND.
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Steel for Anti-delayed-fracture High Strength Bolt
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BEROAUYEN Advantage for Customer

AV NSREAEICKD, I-y MES(EERBWE (COBHEEHIR) 2

nghter component unit and improved fuel consumption (less CO?2
gaby higher-strength bolt.

ﬁﬂ Characteristic

HIFRR(COKREELEAL. IHZNEIRFTZE L.
Improved delayed fracture resistance by strengthening grain boundary and
rendering the hydrogen as harmless.

ADS-2(37)L MRS (CARE LI VIEAR N,
MB14,MB 163 ERUDRE (IS DT DR EEF T

(ESLIVIERNEY,

ADS-2 is V-free type which is excellent in

manufacturability.

MB14 and MB16 are V-added type which
achieves constant performance against
tempering temperature variations.

OKERSYT p E . Nippon Steel Technical Report
(VC, Mo,C) EHEATEMIR JIS-SCM440 Developed Steel (MB14) N o el ieeo
BHBALYDIC L BAIENSYT |BA—RTH A MR O L BB RIEE DR

Hydrogen trapping by nano-sized carbide

JERIES

578 MRS REEEnE AR NHF-S®
Steel for Non Heat-treated Cold Forging Bolt: NHF-S™

6% nghter

M9 Bolt M8 Bolt
Ex.: Weight reduction of conn-rod bolt

Fi&BI Application Example

%

High strength bolt
for automobile,
construction etc.

R | AR | G
- (%) | |Bolt swengin| i min | Conventional
olt streng i Over 129 | >1220 na BRAH
T.S. (MPa) Steelname | C Si Mn P S Cr[Mo] V | Nb 12.9 1220 | CrMo alloy | [Applied
1000-1200 |JIS-SCM440|0.40| 0.20 |0.65] <0.03 | <0.03 [0.95(0.20| - - ‘9089 i‘gﬂﬂ"n" Celoalay
12001400 [ ADS-2 [0.35[ 0.20 |0.35|Reduce |Reduce[1.25(0.40| - |Add 55 500255 Camon sioal
1400-1600 MB14 | 0.40 [Reduce[0.50 [Reauce |reauce[1.20[0.70[0.35] - 68 =600 | Boron steel
=
i 3 ;jﬁg Carbon steel

BIE#AR4E Related Standard

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

ZE 7k Reference

Effect of strengthening of prior-austenite grain
boundarv to fractured surface

BEROAUYEN Advantage for Customer
TR T OBESEAEBEC LD, BE
JAMERE CO M EHER
Less production cost and less CO,
emissions in secondary process

by eliminating annealing.

77///1‘\)%
TEE | BT PG BEAN - BERL ] flangs bolt
Conventional |Rolling Cold Forging| “|Quench & Temper| [Component|
Z v 2 AR .
BAFE HIHESE RS YT HER IN—A>7 abaa Bolt strength|  (N/mm?2) grade
Developed |[Controlled rolling Non Aqpeaiing Cold Forging| Non Quench & Temper Bluing [Component| Over 12.9 >1220 nla
12.9 =1220 | CrMo alloy
5 i 0.9 Z10.
Ex.: JIS 8.8 bolt production process 19_3 2190‘:)0 Crchnaollw ‘
i T " ’ ) ) . 85 [2800,,830| Carbon steel | | ey’
558 Characteristic NHF-S™ @: Nippon Steel Low Carbon High Tensile Cold Forming Wire Rod — Special 5 =500 Boron steel | LAPP!
58 =520
FHIE : 6.8~8.83FE(I/NAMIL, TSOIMILMRE 9.8~10.938FE(IRFY FRIL b, URILMRE, 48 T | bonsed

Application: 6.8~8.8 strength for hexagon head bolts, flange bolts, etc., 9.8~10.9 strengths for stud bolts, U-bolts, etc.
N> R RS ERARIVEARIR CEBLF IR TE. — (ORI TESHIFIERE AT

MRS TEOBANRRUAMS, SiEEL
DFMIZIC LD BIEIAMERECO,BEHERIR.
Less production cost and less CO, emissions in
bolt production process by compatibility of both
non-quench & temper and high strength.

RRMRINTEEHER
=iH

Lower distortion obtained
even in long bolt.

Fi&f Application Example

//A‘T\JL b
Stud bolt

BHiEARAE Related Standard

Chemistry design for lower deformation resistance in cold heading using Bauschinger effect, and controlled rolling ?ﬁéo?oms)
technique for the constant cooling without variation. JASO M106
Chemical composition (%) Mechanical property of wire rod | Wire rod size ZE 37k Reference
C Si Mn. P S TS wpa) [YP wipa)| El o) |RA (o) /mm Nippon Steel Technical Report
NHF540-S = = 540~740 5.5~¢18 No. 354 (1994) 75
0.18 | 0.10 | 0.70 = = =300 | 215| =60 P P
NHF590-S |~0.25|~0.30(~1.70| 0.003 | 0.030 | 590~-800 ©5.5~913
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Tire Cord
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BEEODAUYEN Advantage for Customer

BHRU(C<CREUZMRI THaEET
HFEDFYI(CED, COBEHHEZEIF.
Reduce CO, emissions by improving
the yield due to stabilized quality

=R RS (Y1 - ROSEE
[CEBRUYA YOES(LERBEURER &
[£&D, CO,BEH =7 AR

The developed steel for high-strength
steel cord reduces CO, emissions by
reducing tire weight and improving
fuel efficiency.

581 Characteristic

BREfFEOLOOLEHERTT>.

Well designed metallurgical structure for
appropriate performance.

SX5—HM Lamella space

Efa]

Ours

Small deviation in
chemical composition

B3 GTRDPEE
[T ERcorey

Low segregation s»<+sicomss 132852k,  Small amount of
harmful inclusions

iR FYE - oF AR

Matenal Drawmg Heat treatment-Plating| ~ [Drawing

SR FRAFEIHDEF RS (%)
Chemical composition of developed steel for high-strength steel cords (%)

& Grade | C | si | Mn | cr |

Twisting

2 T#ERTBUTCEELLRE Stabilized quality throughout the process

&M Application Example

A4¥31—F Tire cord

BEARAE Related Standard

TI5AMH§ Fenite
(PHSHLY) (Soft)

i

OMPa&%xE%I%EEﬁJ"
’é%

Achieve over 4,000MPa
tensile strength by applying

LE 102C+Cr 102 020 030 020
Deveioped 97C+Cr 097 020 030 020 (Not applicable)
92C+Cr 092 020 030 020
fE3E Conventional ~ 82C 0.82 020 0.50 =
Eﬁ’}i‘éﬁ]i!ﬁﬂﬂk?’%gtt ZE77k Reference

Nippon Steel Technical Report
No. 370 (1999) 39

474 An#8 Cementite

DLP ® 44

developed steel.

{RHRAT

Rafara drawina

{HiRE

Aftar Arowina

DLP™ (Direct In-Line Patenting) Wire-rod

BERDOAUYE Advantage for Customer

SAZRINIBDAHBEICKLD. CO2HHNEZHIR .

Reduce CO2 emission by eliminating
lead patenting process.

ARE
ABER

Coiling b

380537828 (ROTO-CLONE)
LAY A cent

&I Application Example

BRI
Main cable of bridge

luiashing Coiing Z
No1En‘i:e No: El‘l!me HRW EM
DLP™: Direct In-Line Patenting (>34 /E224UE) N
<
‘ Hot rolling ﬁ Cooling and heat treatment treatmen Wire drawing Hot dipping
o * . Lp | Low Productivi -
g 7 Hot coiling | Not environmentally-friendly 12mmo Smmd Installati
g 800~900°C — . o g !_%Aw! &g’&
B ] Heating _Lead bath_Cool coiling et e A
; Wire processing. rum&g e
DA P together

& [ CO.100kg/t-steel Lead 1,000t/month/factory Impossible Restriction of wire size

[ Productivity

© CO:30kg/t-steel Nitrate
3

2

o (@

s

]

3 800~900°C |1 | ead free

3

ES

(first in the world)

30,000t/month/factory

Unnecessary

h strength wire
areas

Preduction of bigl [ Enables larger diameter of wire

in lead restrictes
Possible

12mmo $ Smmao
! Dies

Zinc bath

Enables flexibility in designing bridge

=98

BHERHE Related Standard
JIS G 3502
JIS G 3504
JIS G 3506

ZE R Reference

Nippon Steel Technical Report No.96 (2007), 50
Wire. Nippon Steel Technical Report No.116 (2017), 71

DLP ® #5544

DLP™ (Direct In-Line Patenting) Wire-rod

58 Characteristic

SJ0%B#8 Microstructure

DLPEWLB(C LD, SABMIERUT, S5, BEEEER.
Achieve high strength and ductility by DLP( Direct in-Line Patenting), without conventional lead patenting.

ZIRINTHRAADREASEIPEE Mechanical property of processed wire

Normal wire rod

= 1250
< 1200 50
£ 1150 40
2 =
$ 1100 30 >
2 R
1050 k]
2 0 1 2%
E 1% True strain
950
Normal Lead patented oLp Wi made o e i o
a5 [
g . T s . :
P~
* Broke at 3rd twist Broke at 24th twist
25 - !
Normal Lead patented DLP {FRfRAZ D1UDERER Torsion test of drawn wire

Lead paten!ed wire rod

DLP wire rod ~@- DLP wire rod

- Lead patented wire rod
—/— Normal wire rod

/!

i

2000

1500

Tensile strength(MPa)

A 14 Mechanical property
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Thin Wire-rod
HBEEOAUYE Advantage for Customer
B TIRZOAEBECED, COBEHEZHIR. FRi&BI Application Example
Reduce CO, emissions by eliminating annealing process.
MR |RERM RECERER
Conventional | Material Drawmg Anneallng /Annealed wire
7 SR DFEURR. BoEiR
mse | AR (i i e SELEEIAY
Developed |Thinner Wire-rod Non drawing, Non annealing Equivalent Fo
Annealed wire RH:E4R4E Related Standard
JIS G 3505 gﬁﬂ;ﬁ&tz
MENU x=1— (o T - A
5.0mme, 4.5mme, 4.0mme, 3.8mmo
HEODA( V2 EIET BIRC. BERTORIABE, (RIRAEERLH
IRREEDET ZE Xk Reference
It is possible to eliminate customer’s annealing process . .
and/or to reduce the number of customer’s drawing O O & O ﬂ::’_"f{‘es(%ﬂ%‘ﬂ fical Report
processes in producing thin wire. 5. . A a a
® S=MEICE9 5%
1= | CAS No. ENE
N>H 7439-96-5 FH@T S /HEEM TS

QERBUEZRT—IDERS

IDEA Vv2.1.3%ERAUE. Fe. AUV IREN (ROSwv S LCLD (FREMAERES  IP-A)-0001&FEAUE.
|

ZEQ : 2025F1H6H IOYU—-IY—UN5SUMPO EPDY—Y(CZEE,

0T —FHEEDSE(E. PCREKLUETE - ESHEZSRBLTIIEE,
OLLEICDWTIE. BE - EERE(CHRESNIEEMHZE/IZUIEBS(CUNRHESNEL A
(B88%URL : https://ecoleaf-label.jp/regulation/)
Zi%ES ¢ JR-AW-22012E-A



