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Foreword Advantages of Using ABREX™

The WEL-TEN AR Series and the WEL-HARD Series from the former Nippon Steel

The use of abrasion resistant ABREXS&SSteel plate markedly reduces the

and the SUMIHARD Series from the former Sumitomo Metal are allgvide d _ weight of structural members S€0O severe abrasive conditions.
abrasion resistant steel plates which meet the needs for higher strengthisteeifor Compared with regular steelSABREXSsSteel plate reduces structural

applications in construction and other types of industrial machinery: weight and delivers economicimernts.s
Here NIPPON STEEL is proud to introduce the new ABREX™*'Séfries. Adoption of high performance abrasion resistant ABREX™ will prolong

We appreciate your support and look forward to receiving your orders for. eSe — the agm@aﬁt:) o)f "tﬂﬂj’]]ﬂgryj and components.
products. ,“ .

*ABREX™ stands for ABrasion Resistance EXcellent.
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Introducing the ABREX™ Series . ABREX"#% I $RtREIFh

The ABREX™ Series can be used for various applications, including wear-resistant parts for construction
machinery and various industrial machines. All of our products are maintained at very low impurity levels,
making them well suited to welding and formability.

ABREX"* Z 3R] - F &L A, BT AN S F T i rO T B ED 1 o
HINAANFRBRFEFRRNOEFRATE, EFERFERESEEMRRE.

@®Specifications by Type and Designation MEHIME R FS @®Typical Properties and Characteristics.4¥1%fi

: Brinell Hardness (HBW)*1
Designation Plate gllgkness HRBE Chemiesl Mechanical Properties (Reference Values)
o - . Composition MM (BEE)
s Aiming Range .
(v _ \ RS
BinE fRIEE (%)
Thick- o . . . .
ABREX 400 6 (4.5) ~100 400 360~440 Designation | ness Brinell Hardness Tensile Tests Bending Tests 2 Charpy Impa.ct Test
e e HREE it Thifee BR iGN
ABREX 450 6 (4.5 ~ 50 450 410~490 (mm) al2
Pom | Ceqt Yield | Tensile | Bend Temperature | ASOTDEd
ABREX 500 6(4.5) ~ 50 500 450~550 %) | (%) Strength | Strength | kness) | Angle | Result o 2SIy
EREE | HREE . BE g8 (?(%‘ M
Please consult with us with regard to the figures in parenthesis above. N/mm?2 N/mm - J
X () MEKE, HEH. (N/mm2) | (N/mm?) | () )
*1 : The Brinell Hardness value is an average of measurements taken from three points on the steel plate surface. A section of the surface ) 0 38
from which the decarburized layer is ground off by about 0.7mm should be used as the specimen surface. Prior consultation is ABREX 400 25 027 | 049 406 1025 1259 3t 180° No cracking
recommended in the case of using thicknesses and hardness surpassing those listed above. FTRE 20 30
HREEANRRELN 3 2T E. WEERUTIEIREL 0.7mm, AXKREBKEHNE.
BRUEARENESMNIEETEE , 1BHTE . No cracking
*2 : The Charpy Impact Test shall be applied to steel plates thicker than 12mm. AEIRREAED & ol o0 e e et o e TeBisE L =l
M FERMERLE, A 12mm L EIRE
N ki
ABREX500 | 25 | 0.36 | 0.54 514 1373 | 1552 3t 180° °;;Ziﬁ'”g 0 43
Chemical Composition (%) *! )
Thick- HERS JIS No.5 or No.4 2mmV Notch
Designation | ness Pom Test Condition JIS 72243 Surface T_[‘)’i'r e;?onO' JIS No.1 T-Direction T—rgirecﬁo?n ’
pae wE Eithickness) 2 KB JIS 72243 RiE S, B cp JIS 15 CH[E gy -
mm | C | S | Mn| P | S | N | C | Mo | B ( (t'. = ) SRt e Gl g el
t=25 | t=50 | t>50 %4 _ Mn , (Cu+Ni) , (Cr+Mo+V)
T: Ceq=C++T5—+—3
ABREX 400 ~100 | =0.21 | =1.20 | =2.00 | =0.025|=0.010| =1.00 | =1.20 | =.060 [=0.005| =0.30 | =0.35 | =0.35 *2: See P12 for Bending Formability.
THMIEESRE 171,
ABREX 450 ~50 | =0.23 | =1.20 | =2.00 | =0.025|=0.010| =1.00 | =1.20 | =0.60 |=0.005| =0.36 | =0.36 -
ABREX 500 ~50 | =0.35 | £1.20 | £2.00 |=0.015|=0.010| <1.00 | £1.20 | <0.60 |<0.005| <042 | <042 | - @®Precautions for Use {# AR} F=E

*1: Elements other than those listed in the table can be added as necessary.
RIBEE, AR LRMSMNITE.

*Q: = Si Mn,Cu, Ni_ Cr Mo, V 0
Pcwm C+30+20+20+60+20+15+10+58(/°)

Increasing the thickness of the steel plate will lead to a slight decrease in the hardness of the central portion of the
plate. In the event that these steel plates need to perform at high temperatures, please consult with us prior to
placing your order.

SRR, B O ERRIRE & H I E TR D e
ERRRE TERAR, BERTE8.
ERBIETERR, BEASHMEERH.



NIPPON STEEL CORPORATION

Size Availability A HliERITE El

@®ABREX" 400 (Length: m) ~ (K : m) @®ABREX" 450, 500 (Length: m) / (&K i m)
WIth | 1000 | 1200 Widlth 1000 | 1200
(mm) arligl\éer %’g 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 (mm) an&(_)]ger ;’E"%’ 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400
Thikness S S w00 | ke | v | e | s | e | swe | s | e | av | e | v | e | 2w | asis Thikaess Sl | Sl on| e | 2w | s | o | 2o | 2 | awi | e | e | a6ns | €| v | G | acem| s
o BT | W T BT | W
5< <6 5< <6 10.0
6< <7 6< <7
7< <8 7< <8 8.0
8< =<9 8< =<9
9< =10 9< =10 13.0
10< <12 10< =12
12< =14 12< <14
14< <16 14< <16 8.0 8.0
16< <18 16< <18 8.0
18< =20 18< =20
20< =30 20< =30 16.0
30< =32 15.0 30< <32 15.0
32< <34 155 | 145 ]| 145 32< <34 15.5| 14.5| 145
34< <36 15.0 | 145 | 140 | 13.5 34< <36 15.0| 14.5| 14.0| 135
36< <38 150| 145]| 13.5| 13.0| 13.0 36< <38 15.0| 14.5| 13.5| 13.0| 13.0
38< =40 180 155|145 13.5]| 13.0| 125 | 12.0 38< <40 15.5| 14.5| 13.5| 13.0| 12.5| 12.0
40< =42 155|145 140 | 13.0| 125 | 120 | 11.5 40< =42 15.5| 14.5| 14.0| 13.0| 12.5| 12.0| 11.5
42< <44 155|145 | 140] 13.0| 125 | 120 | 11.5| 11.0 42< <44 15.5| 14.5| 14.0] 13.0| 12.5| 12.0| 11.5| 11.0
44< <46 15.0| 140 | 135) 125|120 | 11.5| 11.0| 10.5 44< <46 15.01 14.0f 13.5| 12.,5| 12.0| 11.5| 11.0| 10.5
46< <48 155|145 | 135 125|120 | 11.5| 11.0| 10.5| 10.0 46< <48 15.5| 14.5| 13.5| 125 12.0|] 11.5| 11.0] 10.5| 10.0
48< <50 150| 140 | 13.0| 125| 120| 11.0| 10.5| 10.0 | 10.0 48< <50 15.0| 14.0f 13.0] 125 12.0|] 11.0/ 10.5| 10.0| 10.0
50< =52 14.5(13.5] 130| 12.0 | 11.5[ 10.5] 100 | 95| 90 9.0 (1) The figures quoted in the tables above represent the lengths of steel plate that can be manufactured. (2) Please consult us about the range indicated
by the color pink in the tables above. (3) We will clarify issues related to flatness and rust-resistance with regard to the manufacture of one-sided short
52< =54 14.5]1135] 130|120 11.5| 105 10.0 9.5 9.0 9.0 blast steel plate with a thickness of less than 15.0mm. (4) Please consult us with regard to dimensions outside of the range detailed in the above tables.
54< <56 15.5 145 135|125 | 120 110|105 100| 95| 90| 90 (5) The minimum plate length is 3m.
(1) RAMBERTIFBENRKE. (2) T EEANK, BHEE. 3) FFHE15.0mm A THEEABAREANT, AERFXFEERREE, E5FRRKGH
56< <58 115|105 10.0| 95| 90| 85| 80| 75| 70| 7.0 THlE. (4) WFERDSMIRST, wiRZEH. (5) BNKEH3m,
58< <60 11.5]| 10.5| 10.0 9.5 9.0 8.5 8.0 7.5 7.0 7.0
60< <65 11.5]| 10.5| 10.0 9.5 9.0 8.5 8.0 7.5 7.0 7.0
65< <70 12.5 11.5]| 10.5| 10.0 9.5 9.0 8.5 8.0 7.5 7.0 7.0
70< <75 11.5]| 10.5| 10.0 9.5 9.0 8.5 8.0
75< <80 11.5]| 10.5| 10.0 9.5 9.0 8.5
80< <85 15.5 | 16.5 120| 120 | 11.0| 10.0 9.5 9.0 8.5
85< <90 145|145 120| 120)| 120| 120 11.0| 11.0]| 10.5 9.5 9.0 8.5
90< <95 140|140 | 11.5) 115|115 11.5| 10.5| 10.5 | 10.0 9.0 8.5
95< <100 130|130 110 11.0| 11.0| 11.0| 10.0 | 10.0 9.5 8.5
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®Properties and Characteristics £ i

Abrasion Resistance i E %

The loss in the mass of steel due to abrasion decreases as the surface hardness of steel increases.
Accordingly, it is necessary for steel, for which abrasion resistance is required, to have higher surface
hardness. NIPPON STEEL's abrasion resistant ABREX" steel plate is designed by placing priority on
resistance to abrasion caused by earth and sand. It offers excellent scratching abrasion resistance 2 to 5
times that specified for mild steel.

R 5| HE A B 457 e R S ok TR R FE RO N T L 2

B, ZREAMmE R RN R R EE E SR

H 7SIk E) ABREX R , REM X L7 50 EFMfEHREMmIZITH.
SHRMiAELL, REESEREE 2~ 5 FHMER L.

®Properties and Characteristics 1t

Gouging Abrasion Test Results ./

AHEERIRIESR T 7
: : 5 g
Abrasion Test Equipment ./ T 6 017  §
o - o
BRI i 2
=8 020 g
Spindle Y =
Counterweight o | 2
& > i 4 0.25 & 3
@ B B =
ER i3
| Furnace Sk 3 033 5 &
Jil e b 33 G e
) S5 % g
Test Specimen g #® N
A T & 2 050 ~ &
) & [
(&) 5
S e
9 1 O ABREX 450 1.00 3
S Mild Steel  HT780 ABREX 400 ABREX 500 =
Grinding Stone < ] %
Wit o 8
S 100 200 300 400 500 600 =
3 Brinell Hardness (HBW)
(0] HREE

Test Conditions it I& &4

The test specimen is pressed against the
grinding stone and the grinding stone is rotated.
The resulting abrasion is measured.

Gouging Abrasion ~#lItEE 1R

Boulders and rocks cause abrasion when they gouge and
scrape a metallic surface. Due to repeated heavy loads and
impacts, relatively large portions of the metallic surface can

Rotating speed : 30rpm suffer damage, leading to the formation of grooves and
Igz’fjduratlon fggq:(ng/cmz dents. This can occur to shovels, etc. when tasked with
Ambient temperature 20b°Q ) excavating a rock face.

Grinding Stone : Special grindstone for EEE. BEESART ASN M ERNER. B i fHimmnE,

use athigh temperatures | g\ & BREHRMEKMEBR, ML ABRERRS. E2E2 R
RYER S 7
W K REEDRL, BIEEDR, NRLERE Boulders/Rocks

WSSEE : 30r0m EANET A
KIGHTE  : 20min

k4 1 29.4kg/cm?
SSURE 1 200C

ik I EinE AR

@ Precautions for Use {ERB}FEEN

The amount of abrasion will change depending on the usage environment.
EiREFEERTREMEREN.

Scratching Abrasion Test Results (Moisture Type Testing) . BREHRIRISER (BX)

Abrasion Test Equipment . Eifiti&#l

Water
7k

Silica Sand
R

Test Specimen

(Fixed at an angle of

30 degrees to the water
level)

Loy

(5XFHIME:307)

Test Conditions it & & &

Silica sand is suspended in water and the test specimen
spun through this water. The resulting abrasion is
measured.

Container : 580mm in diameter

Sand : The silica sand is in suspension in the
water to a maximum level some
150mm above the test specimen.

Water : Water is added until it reaches a level
some 10mm above the level of the
sand.

Test specimen : 50mm x 50mm; 5mm thick

Rotating speed  :3.7m/s

ESKHBFREERKE R, WEEERE.

ERAEE © $580mm

b IR R RS 150mm BIRERD o
7k CERELEFENS 10mmEgK.
R : 50mm X 50mm £ & 5mm
WSS 1 3.Tm/is

Scratching Abrasion Coefficient

6 0.17 >

=)

&

5]

5 0.20 S

= Q
)

3 g

0= 4 0.25 o,

) (0]

=& ]

Ex 8 =

B, -

B3 0.33 &

'S o B

RS X e

o 23

oE 2 050 B2

S &

o o,

(] =]

«—> [7]

E (@) ABREX 450 1.00 ~

Mild Steel HT590 HT780  ABREX 400 ABREX 500 =

B @

o

100 200 300 400 500 600 [}

Brinell Hardness (HBW)
HREE

Scratching Abrasion {2/ Eii

Comparatively small stones and silica sand caused abrasion
when they come into contact with a metallic surface. As the load
and force of impact is slight, any bumps and scrapes are relatively
small. This can occur to the steel used in the load-bearing bay of
a dump truck, etc. when filled with earth and gravel.

BT AR ERS BRENM&ENER. BTRE. BEARN,
Hit, ERRITBEX. AR WEEYFEm~E.

Small stones, silica sand
INER SRR

€ B

Useful life (for mild steel)

In a grinding wear environment where
mild steel perforates within one year ABREX500

fiE FzFar (MERN)
EERTET, RNE—ERFA

ABREX450
ABREX400

1 2 3 4
(year/£)
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Weldablllty / 'XEE'I'E @A Guide to Preheating Temperatures fii#\ iR EHI X E H#r{E
General welding materials ./ —RI2#Z 15

Abrasion-resistant steel has extremely high tensile strength, and as a result, it is highly susceptible to cold

cracking. What this means in terms of welding is that it underlines the importance of selecting the most Steel Material | Welding Material Welding Condition Plate Thickness (mm)

appropriate welding materials as well as managing the preheating process correctly. Moreover, joint bt v, i wE

restraint conditions as well as other weld criteria such as welding heat input and weld bead length, etc. in = ~11 | ~20 | ~25 | ~36 | ~50 | ~100

addition to weld time, environmental conditions and the management of weld materials all require special : : :

attention. See “ABREX"™ Welding Guideline” for details. z;;;;ﬁvzzdgﬁ)@maﬂ Restraints) AT AT soc | soc | 75 | 125°C

BTmMENREEES, WRaRESRES, Bit, £EEN, BREEMRNNEERMREREE. 8, Fi5TEELNAR ABREX 400 R ;

4. BEASSATIEERKEFIREESYE. BERNNRESY. BEMBMNEERSE. M558 (ABREX"IBEZIERE). Repair Welding (Medium Restraints) AT RT 25c | 750 | 100c | 150
fEahgiE (45ke)

Typical welding (Small Restraints)

i isti g 1 . RT RT 50°C 75°C 75°C —
®Properties and Characteristics . ##1£ il YML26 SR ()
ABREX 450 YM-28S
. - Repair Welding (Medium Restraints) . . ) .
CTS Cracking Test Results (Based on JIS Z 3154) s (2 ﬁi) RT | s0c | 75 | 1000c | 100C | —
3 . o i 2 Zz al £y
CTSHHIRIELER (IS 23154 : BIELEEFRRE)
Typical welding (Small Restraints) . . , .
RT 50°C 75°C | 100°C | 125°C —
The test results LR (L95R0)
Designation Plate Thickness (mm) 5 FBE ABREX 500 Renair Welding (Medium Restraint
e wE Vif\’i";% ('2,]%9] )( edium Restraints) | v 1006 | 100'c | 150 | 1500 | —
SMAW GMAW il
ABREX 400 o5 O O HI:1.7kJ/mm Diffusible hydrogen content: <3mL/100g / {2#EL&EERH N : 1.7KI/mm. B S & & : <3mL/100g
ABREX 450 o5 O O RT:Room Temperature / Zif
ABREX 500 25 O O . . . . .
O No cracking Welding materials capable of reducing preheating work (CF wire) ./ "R i T{ERVIEL (cF 18£)
D B Plate Thickness (mm
Qo Steel Material | Welding Material Welding Condition e Lol
=
- ) BRI BEEEM
Test Method.” Test Specimen.” ~11 | ~20 | ~25 | ~86 | ~50 | ~100
BT & Rk Typical welding (Small Restraints) .
N RT RT RT RT RT 50°C
ltem ABREX 400 LB (L5R)
HE SMAW GMAW Repair Welding (Medium Constraints) RT RT RT RT RT 75
EAMREE (ARF)
TemPerature Room TerT1perature Room Ten?perature Typical welding (Small Restraints) ar et ar ar ar -
B il iR Resirai SF-1CF LIS (5N
estraint ABREX 450
e Weld SX-60CF Repair Welding (Medium Constraints) AT AT AT AT 50°C _
AR 1738 085 Test Weld G MR (rsh)
o pE E—
] ] R Typical welding (Small Restraints) RT RT RT RT RT _
Welding Material L-55 YM-60C LiEERE (AFRN)
1R ABREX 500 i . - -
Repair Welding (Medium Constraints) . .
et RT RT RT 75°C 75°C -
Hydrogen Content mL/100g 348 162 ERMRRER (Z9R)
Sg ’ ’ HI:1.7kJ/mm Diffusible hydrogen content: <1mL/100g / {RHEL AL RN 1 1.7KJ/mm. § 8IS 28 : <1mL/100g
RT:Room Temperature / Zif
In order to avoid cold cracking, the steel plate needs to undergo the required preheating. This can be approximated depending on
various factors such as the carbon equivalent, the hydrogen content of the weld metal, the yield strength of the weld metal, the heat
input and plate thickness to name but a few*1. The preheating temperatures shown in the table are calculations in gas shield arc
welding with heat input of 1.7kJ/mm using the welding material for 590MPa class or less assuming hydrogen content of
3mL/100g*1.
. . However, appropriate preheating temperatures are also affected by external factors such as outside temperature, path numbers,
@®Precautions for Use/ﬁmﬁﬂli'ﬁslﬁ groove form as well as the preheating method, etc. so please use these figures as a guide.
i i . i *1: pp347-357 No. 3 Volume 13, Collection of Papers from the Japan Welding Society (1995); N.Yurioka and T.Kasuya
Take care when preheating — heating a steel plate over the recommended preheating temperature will cause the plate Also: P163 Steel Materials and Welding, Welding Digest 10 (1999), Sanpo Publishing Inc.

to decrease its hardness. Please ensure that the steel plate is not heated over 200 degrees Celsius. . . _ . N _
HBRRENETENTARE, SNBLE. BELESE. BELEERRE. ABWAE. HESHHT—ERENES . PR EEMITEMREENR
E FAR IFE MR E T E LT, SPEMRREERERNN S, Fit, SEIENREERERERT 200TC. FRHBHAE 1.7kI/mm B SERIPIUEREL, 2L B B4S 8 3mI/1000" ; MIELTRRE, ZEHIZSIRE. BB HORRK. TRFESH
g, B, EEA— KRB BREMLER.
1) N.Yurioka and T.Kasuya ; (I24EF S0 CE). £ 135, £35S, pp347-357. 1995. ; 5 (SRIEEMHE 10. “REMHIEIIZE") PR HAR (1999) , p.163.



Welding Materials.1##%&#1 %

®Recommended Welding Materials #8918 & ##1

1) In case of not requiring the abrasion resistance for the weld metal (Common for all grades of steel).”

HEAE B R R EDRI 5 A (S RLiE)

Example of . Example of L
Weld Metal | Ct:TeEa . Weld Metal | ‘i}:‘_te;'a .
Welding Method Brand Classification Hardness | (P12 ezo::m';ess o Notes Welding Method Brand Classification Hardness | (P12 ezo'rfm']‘)ess 0 Notes
BERE ms & REEER &it BT % & BREEREN #it
B — i I &4—5 B E— i ML —fl
(#%/E 20mm) (#JZ 20mm)
Hv (98N) Hv (98N)
. ) Heat input equal to or | For all positions Heat input equal to or -
Shielded I;/I:tal Ar: Welding L-55 :iIVSVSZ, 22111EE71)91166U 180 less than 3.0kJ/mm |Low hydrogen type JIS Z 3211 E7816-N5CM3U less than 3.0kJ/mm FI?JV?L%EZZT
per-S=:) 0 . S\ < 3.0kJJmm SR BEERESE - 250 Preheated to at least 100°C
AWS A5.5 E11016-G A 300 type
Heat input equal to or . Al /A 3.0kJmm B z
ym-26 [UIS 23312 YGWI1 180 | less than2.0k/mm | ‘o GO 9as Shielded Metal Arc Welding Btz 100C* SHERERESR
Solid wire AWS A5.18 ER70S-G HEH N = 2.0kJ/mm BATHRES RERIE Heat input equal to or For all positions
iR 12 1 Heat input equal to or With Ar-CO, gas L-100EL |WES 4101 EK9516 320 Prer:isaietgig 2&?2:2?%0’0 Lo I e
o) YM-28S i‘lvs\lsz;ig 18YECIE{\;V085 s 200 less than 3.0kJ/mm £ E: 9 3 A0 500 type
- 3 - - - ERFRES HEH A 3.0kd/mm . —
w o HEB A = 3.0kJ/mm F#z 100CH £UEREARER
o § o - NN =
- Heat input equal to or . .
2’ I o4 |VISZ3313T4900T1-1CA-UHS s | e e s Okymm | With COz gas Heat input equal to or
P ® | Flux-cored wire AWS A5.20 ETTTIC-H4 BN < 3.0kJ/mm ERATRES .80 | V1S Z 3312 GTBAZUCNSMAT 260 Prefj:tteza?oif :;J;g:rgoc With CO, gas
ﬁ > HRRL Heat input equal to or . o AWS A5.28 ER110S-G SN S 20K EETRES
L) sxo6 'S Z 3313 T49J0T15-0CA-UH5 200 less than 3.0kJ/mm With CO, gas = 2| solidwi i = 50
g = AWS A5.18 E70C-3C H4 R = 500 ERFRAS 23 ol k:é'ie ot t= |
a FREHA S 3 - TR eat input equal to or
Q B <
> . ong
a o Heat input equal to or | For All position (0] 3 less than 3.0kJ/mm With Ar-CO.
55 cru SF-1GF [y 2 5318 THOJOT L IcA-Uks 200 | lessthan3.0k)/mm |  with GO, gas u YM-80A 357 3912 GTOA MNSCTIIT 270 | Preheated toatleast 50C | m;‘% e
il o wire . -1C- . = - 2 = ERTRES
noo . HEH N = 3.0kd/mm ERTREMNE 1o HEHI 3.0kJ/mm
@ 3 | (Flux-cored wire) . & & Fih=501TC*
2 8 CFiE% Heat input equal to or Flat-position, fﬂp > ,
38| s |sxeoce|)1SZ3B1BTEUITIS-0CA-G-UHS | ooy | jess than 3.0kJ/mm | Norzontal fillet a2 Heat input equal to or N
= AWS A5.28 ESOC-G H2 - with CO, gas 12 g - JIS 7 3313 T780T1-1CA-NAM2-UHS less than 2.0kJ/mm For All position
3 B = 3.0kJ/mm TIEGE kTR o 3 SF-80CF S 7529 E1 1 1T‘|- a0 -H2 : 260 Preheated to 50 or less with CO, gas
’ 5 . _GC-
@|® 8| CFwire I 2.0kJ/mm ERFHAELE
% & |(Flux-cored wire) Fih<50C*
P g CFiE% Heat input It
E= iy put equat to or Flat-position
j S RN P d . I
E 2 (B xX_80GF |18 Z3318 T782T15-0CA-NACTM2-UH5 | o pr;f]z;t:j 2035%53/2'?953 el e G
3 i AWS A5.28 E110C-G H2 with CO, gas
HEH A 3.0kJ/mm e e
i< 50 FROE, kTR

NIPPON STEEL CORPORATION

2) In case of requiring the abrasion resistance for the weld metal (Common for all grades of steel)
EEEBEART ERER (SWMLiE)

*The welding material will have a required preheating temperature, as will the steel plate. The higher temperature should be applied in

these cases.

* XRIBEMBENTHREE, HRRNEMENIARENRSRERITHS.

If preheating is not possible, or if you want to omit or reduce preheating work, you can use "CF Wire," which significantly reduces
hydrogen content compared to general welding materials. For more details about "CF Wire," please contact separately.

MRTHEHATI, EFLEEMBOR DT, FTRUE RS — RS EM AL XIBFE RS & BRI “CF&H". AR "CFE&M MIFARER, BH1TEE.

Please direct any inquires to:

NIPPON STEEL WELDING & ENGINEERING CO.,LTD.

Shingu Bldg., 2-4-2 Toyo, Koto-ku,
Tokyo 135-0016 JAPAN

BRI - BRAETL#S4
B4 135-0016 ZRFEABILZRX ZRFH 2-4-2
mEXE

H2iE : 03-6388-9000
fEE : 03-6388-9160
www.weld.nipponsteel.com

Tel: +81-3-6388-9000
Fax: +81-3-6388-9160
www.weld.nipponsteel.com
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Bending Formability STk

Compared to regular steel, abrasion resistant steel has a lower elongation value and as a result, it is
important to take steps to prevent fabrication cracks. Please consider the bend radius, quality of gas cut
surface and the bend direction when undertaking fabrication.

See "ABREX™ Guidelines for Bending" for detils.

i i BE SN S il AR LL , AT EHERIR, MPr b M T REMNERREE.
FIETHER. SEYEHERE. SHARFNIEDN. $H855R (ABREX"EHIEE).

@®Guidelines for Maximum Bend Radii &R Z 3 ZHI A EH iR E @®Properties and Characteristics.#F1%fi
Burr Burr
Bend Radius (t: Plate thickness (mm)) = =#
. . THEE (1 RE)
Bend Direction: L ¢4 5t 10t 15t 20t 25t
LA EEH k ! ! ! | |
ABREX 400 | X | O | ©) Rolling Rolling
Direction Direction
ABREX 450 | X | O | @) wELF w5
ABREX 500 | X | O | ©) Bend Direction: L : Bend Direction: C _
Bend Direction: C ©: OK, ©: Caution, X: Difficties L e cHmH E i
Cﬁﬂ%ﬂ ©-EI,O-IEE\;X-XE
ABREX 400 | X | O | © ®Precautions for Use /& AftiE E¥E G
ABREX 450 | X | e | @) _ _ _ _ _ _ o
Because production of abrasion-resistant steel plate involves special heat treatment, the avoidance of hot working is
ABREX 500 | X | O | (©) recommended. Any notches or burrs on the sheared edge can lead to deterioration in the hardness of gas-cut
©: OK, O: Caution, X: Difficulties sections, so smooth them out by removing them with a grinder, etc. In the event of bending abrasion-resistant steel
O: 7, O:E8, X : A% to an extremely shallow bending radius, the corners should be beveled and care should be taken to ensure that the
The values shown above are a guideline for bending an edge piece in the longitudinal direction (rolling direction of plates) referred to ber!d C'rcumference be 'mplemented in t.he L rolling direction. Please note that with abraS|on-r_eS|stant ste((e)l plate,
as L. In the event of bending in the transverse direction (width direction of plates) referred to as C, please add in one more t value. spring-back is greater than with conventional steel. In the event where the room temperature is less than 0 degrees
Bend conditions (atmospheric temperature and moisture, facilities, edge processing, etc.) can lead to fluctuations in the maximum Celsius, please avoid undertaking any bending procedures.

bend radius. These values are a guideline.
L N o . B B AR A0 A 723 RAS TRAOALER | BB e AN T
M ENRZH ER NS EE, SRR R, FHEEmAZSHE RN LS E#ET.
BEE, MENREBR L E SRR E K.
MREFRETORRKE, FREHITEMEMMT.
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Thermal Cutting Performance . ]t

ABREX™ can be cut with gas, plasma and laser cutters, but the heat generated by these cutting
techniques also affects the steel. Please select the best cutting solution to meet your needs once you have
studied the affect of the cutting procedure and method.

ABREX™WA[#HITH K. EBF. BT, EEYIMESZ MM,
EEEETR S ENRR, FEETIED.

®Properties and Characteristics 1%l

Hardness Distribution for Gas Cutting.” Hardness Distribution for Plasma Cutting.” Hardness Distribution for Laser Cutting.” Measuring Location W& &
SEEEEEE S 5 EBRFUHEEE S 6 BAYBTENEES
600 600 600
500 500 500
1
> = = 0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-00 Plate Thickness
© Q o
g 40 g 400 & 400 e
< < <
g g u g .
s % 300 Cutting Method: Gas Cutting 5 % 300 = Eé 300 Section
5 YU | SRR L 8 L
z = Nozzle 1#3 o Cutting Method: Plasma Cutting < Cutting Method: Laser Cutting
3 200 KA g 200 IR A - BT S 200 EIBR A © BN . .
© Oxygen Pressure (MPa) :3 S Electric Current (A) :400 S Power Output (W) - 3600 Thickness of Test Specimen.”
g O g i g i31% i A B
Gas Pressure (MPa) 104 Cuttin}g Speed (mm/min) :1800 Cutting Speed (mm/min) : 650
e S e DL 100 E R —— ,
) | ] = Designation Thickness t (mm)
Cutting Speed (mm/min) : 300 Height (mm) 4.5 Gas Pressure (MPa) 0.6 ne RE
I )3 SIEE
0 0 0 ABREX 400 25
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 b 2 4 6 8 10 12 14 16 18 20 FERCTE 25
Section Distance from Section (mm) Section Distance from Section (mm) Secttion Distance from Section (mm) ABREX 500 25
YIWiE BT A EE S I E ERYIMTE A EE RS YIME BT E R RE S

@®Precautions for Use {E Rl T EEN

In the event that room temperature is 5 degree Celsius or below, some preheating will be required.
Please avoid the use of cold water during cutting.

Please take special care when cutting small pieces or thin widths, as the hardness of the steel can deteriorate.
Notches that result after cutting should be smoothed away with a grinder.

EiR#ES CIATH, EWHIFHHA—T.

EYIWRT, 5B SRIE 10 K.

wME ERVIER, SEEEEE, ®ETUER.
X FEIEm = ENLIR, B R RIEL.
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Drilling Workability . $: 7Ll 1%

As ABREX" steel plate is extremely hard and this can make it difficult
to form and process, we recommend any drilling take place in a ca- - T &
machining center using an ultra-hard metal alloy drill. However, for (2) Recommended Condltlons.ff)r Dnllmg/ﬁﬁ?ﬁﬁﬂ’]tﬂﬁﬂ.—nﬁ o ) ] .
smaller jobs and working with components, it is often the case that These are the recommended conditions for using a radial boor bank drilling machine with ABREX
boor-bank drilling machines and high-speed steel drills are used, so steel plate.

here we will introduce our recommended approach to drilling ABREX™ - s . —

steel plate using a high-speed steel drill. R PRSI AL I TR R AT AR

EEI;]FABREXW%"N%% B ERUNTIAR, B, 3012 RBEE S S5 ka08h 7Ll
1TIT.

BE, £EFEMI/IHEMRE, REXAERSERNGEFLNAGHER, Bk, T4
— T HEFRIR A E N FLL 3T ABREX NI HI B9 &5

(1) Points to Note when Drilling .~ $&#. 10 TETRYE B E T

—_— ) ——

1k

Something to
consider when
using a drill with
a wider bore

RH R KRS

N <N U
Y,

Insufficient support  Use sufficient support
leads to bending as shown!

et~ O BEXE!

X ©)

@ When attaching the drill, please ensure that the
external vibration of the tip of the drill does not
exceed 0.03mm.

RN, HFHEHRINBEIE0.03mm AT

® We recommend an aqueous drill lubricant with a
high degree of transparency. Please ensure you
have sufficient lubricant for the drilling process.

TIHH, BWERREE R TR A T . ExD
X FLNFABLRZ 7 o

® Ensure that the steel plate is secured to
prevent vibrations, movement and any
bending or warping during drilling.

AT RMEFETEIM RS e, EF B,

- ®5 ®10 15 20 025 ®30
rillin
Type of | Type of Speeg Rotation| Feed |Rotation| Feed [Rotation| Feed |Rotation| Feed |Rotation| Feed |Rotation| Feed
Steel Drill ki | Speed | Rate | Speed | Rate | Speed | Rate | Speed | Rate | Speed | Rate | Speed | Rate
i B5 | ymin) [ERERE| HAR |EREE SRR ERRE| H0E REEE H0E |WEEE| BAE |EEEE A0S
(min") | (mm/rev)| (min") | (mm/rev)| (min-") |(mm/rev)| (min) | (mm/rev)| (min-) |(mm/rev)| (min-') | (mm/rev)
Powder
ABREX S}_ri)lggd i 330 0.85 130 0.10 110 0.15 %E) 0.15 65 0.15 55 015
500 | Steel 8 | 510 | 010 | 250 | 020 | 170 | 0.30 | 130 | 0.30 | 100 | 0.30 | 85 | 0.30
R RN
Powder
High 6 380 0.05 190 0.10 130 0.15 95 0.15 75 0.15 65 0.15
Speed ~ ~ ~ . . . ~ ~ ~ _ - - -
Steel 10 640 0.10 320 0.20 210 0.30 160 0.30 130 0.30 110 0.30
ABREX |MEEEHN
400 Cobalt
High 5 320 0.05 160 0.10 110 0.15 80 0.15 65 0.15 55 0.15
Speed ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Steel 8 510 0.10 250 0.20 170 0.30 130 0.30 100 0.30 85 0.30
Tt

These values are a guide. Depending on how the steel plate is secured and the hardness of the machining tool,
sometimes the appropriate settings will fall outside of this range, so before performing the actual drilling required,
we recommend test drilling under the same conditions.

We do not recommend using a Cobalt High Speed Steel for drilling ABREX 500 steel plate.

Generally speaking, in terms of performance we recommend high settings for both the drilling speed (rotation
speed) and the feed rate. However, this will have an impact on the working life of the drill. Conversely, if you wish
to prioritize the working lifespan on the drill as well as the precision of the work, we recommend low settings for
both the drilling speed (rotation speed) and the feed rate.

During drilling, the turnings from the drilling process can sometimes become very long and yet still be attached to
the steel plate. When this occurs, trimming these turnings will reduce the burden on the drill.

These recommendations are made with the proviso that an aqueous drill lubricant is being used. We recommend a
good quality aqueous drill lubricant used at less than 20x dilution.

When using a non-aqueous drill lubricant or when an emulsion lubricant has been diluted over 20 times, please
reduce the drilling speed by 20%.

ERIBEEAKRBBIFEMAEE,
RIBV RN RN TIEI MR %, SEEAEUARFEIXEENER, Flt, B ALRMIark# T4l
3fF ABREX 500, AR AL RN,

—MRFAERTIMTREERR, JIHEE (FEiEEE) Mitn B E TR, B Mk Fan . Bk, EERELFGMIHEER,
2RI ARG A 5 o

EYRIMIE, SETRLKGER— BB W, WRETIRILYMAEL, ATRENE LR R,
I HEFE YR R A4 04 AR YT RIMA R B SR « 5 1E AREEE 20 FIA TR BRK RS RIHF o
A IER R YIRIMFISEE 20 FRITLFIR, I UIREE TR 20%.
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Examples of the Product in Use . {&EFfl

(3) Examples of Drill Process Data (for reference purposes).$#i#L I T#iEGI[ #&E]

This table shows reference data for drilling using a radial boor bank drilling machine.
K AR K LI TEIEGII TR
Tvpe of Drilling ; Drrill Drrill Rotation Feed Plated |Length of
)gt)eel Type of Drill| Depth | Machine Tool | Drill Lubricant |Diameter| Speed | Speed Rate | Through Cut
- shsms | FLIRE W ] LER | PIHEE | MBEE | HAE Hole PILUES ' 7
(mm) (mm) | (m/min) | (min?) | (mm/rev) | RBFLE | (mm) ‘ : ) = KouATsu
- aqueous drill ®10 5.2 165 0.15 31 775
Powder rg’é?;}dt')g%r lubricant at 15x
ABREX | High Speed bank drillin dilution
00 Steel 25 ank dril g . ®20 4.7 75 0.25 53 1325
BREIEN ey 15 %
AR HR BE 30 47 50 0.25 20 500
- aqueous drill ®10 6.3 200 0.15 78 1950
Powder rg:j?a:}dtlggr lubricant at 15x Bulldozer
High Speed | 55| bank driling ‘i}i‘g;’ $20 | 6.9 110 025 | 136 | 3400 et Dump Truck
machnine ]
W it 15 Crush Laas
AR BE ?30 74 75 0.25 42 1050 rusher
oo R
Standin aqueous dril 010 5.2 165 0.15 123 3075
c . : 9 lubricant at 15x
obalt High radial boor dilution
Speed Steel| 25 bank drilling . ®20 47 75 0.25 52 1300
SoN machine ki
il . 155
UAEE R RE »30 47 50 0.25 34 850

Close-up Photos of Drill Bits (All 3 have a diameter of 20mm) .~
hFLM T RRshskkind KB R (LY AEE ¢ 20)

ABREX 500 Powder High Speed Steel ABREX 400 Powder High Speed Steel ABREX 400 Cobalt High Speed Steel

4.7m/min 0.25mm/rev 4.7m/min 0.15mm/rev
Plated Through Hole: 53

ABREX 500 #}7 &5 3 $%
4.7m/min 0.25mm/rev 53 FLEBE

18

4.7m/min 0.25mm/rev
Plated Through Hole: 136
ABREX 400 # K 5E5H
6.9m/min 0.25mm/rev 136 FLRBF

ABREX 400 475 #$K

Plated Through Hole: 52

4.7Tm/min 0.15mm/rev 52 FLRBG

Excavator
et
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Reference Customer’s Comments
SEHE =iy

NIPPON STEEL Specifications; Comparison with Former Specifications HIVOShI Kaisoten
] E 7 . . .
B Al ek 2l 4G Fr IR AR 3T L = | | o Hiyoshi Kaisoten
Former NSC Femiar Surhieme New NIPPON STEEL * With regard to special specification products not
Product Name Metals Product Name Name included in the above table, please contact us about i Lo ) L.
S8 e SRS BT . these specific products. Our company has established a warehouse within the premises of the Kimitsu Steel Works and
_ SUMIHARD-K340 _ * RS SIIREIE MR ST, B BITEE. has been engaged in the storage and transportation of steelmaking raw materials such as
WEL-HARD400 ferroalloys for many years. We transport hard and heavy ferroalloys daily, but we have had
SUMIHARD-K400 ABREX 400 . ,
WEL-TEN AR360E concerns about the frequent need for repairs and replacements of the truck bed's bottom
WEL-TEN AR400E SUMIHARD-K450 ABREX 450 plate, which was made of conventional steel materials and prone to wear. To address this
WEL-HARD500 SUMIHARD-K500 ABREX 500 issue, we learned about Nippon Steel's "ABREX™," which excels in wear resistance, and
WEL-TEN AR500E

requested its adoption by the body manufacturer.

By adopting "ABREX™," we were able to reduce the thickness of the steel material used for the
bottom plate, achieving weight reduction and improving loading efficiency. Additionally, the
bottom plate became less prone to wear, eliminating the need for repairs and replacements,
leading to the transportation of over 500,000 tons in approximately 10 years. The improvement
in loading efficiency due to weight reduction and the increase in operational rate due to
maintenance-free operation have greatly contributed to the enhancement of our company's
profitability.

RASFR—EAEERZNGK AEE, ARG ERMEMEREMRNEEEE. SXEHEEMIENSE%SH
B RSN R, BEEHEETE SR, TS HAI%KE ABREX MM B /R, A REESFlIERRIER .

R A ABREX™ 15 AT IRIREIIRM BER IR D, S TREHRS TR E.

ABREX"HIM EEFF I EJF AR 10 EFRN TR LSS E R, (B 7T 50 TS
EHREMRESNEEIFRERERS T AFNEFIRE

No repairs or replacements needed for
approximately 10 years. Completely
maintenance-free, making a significant
contribution to increased profitability!

HI0ELFEEHER HIERER,
EERTFYE !
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