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ABREX™ Series, Abrasion Resistant Steel Plate of Nippon Steel & Sumitomo Metal Corporation
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Abstract

Abrasion resistant steel plates are used for abraded member material such as construction
machines. The abrasion resistant ability had close relation to the hardness of steel, and we improved
the high hardness by the adequacy of the alloy element and control of characteristics. We achieved
ABREX 600 having about 600 Brinell hardness now. On the other hand, we developed the low
temperature specifications steel which has good toughness even —40 degrees Celsius to support
usage of machines at severe low temperature environment. Furthermore, in consideration of the
processing to a structure body, we produce the ABREX™ series corresponding to a wide use, which

have high weldability and workability.
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Type and designation of ABREX series

. Brinell hardness (HBW) Charpy impact test on L dir. (t>12 mm)
. . Plate thickness
Type Designation . Test temp. Absorbed energy
(mm) Aiming Range o
O @
ABREX400 4~100 400 360 ~ 440 - -
ABREX450 45~50 450 410 ~ 490 - -
Standard
ABREX 500 45~50 500 450 ~ 550 - -
ABREX 600 8§~25 600 550 ~ 650 - -
ABREX400LT 4~60 400 360 ~ 440 —40 >27
Extra tough ABREX450LT 45~25 450 410 ~ 490 —40 >27
ABREXS500LT 45~25 500 450 ~ 550 —40 >21
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2. ABREXMDEZAMEEE (ABREX400 ~ 600)
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Effect of carbon content on martensite hardness
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DI=D,./C (1+0.86Si)(1+3.3Mn)(1+23Cr)(1+0.36Ni)(1+32Mo)

(1

logV o, =2.94-0.758 (B &M @)
B(%) =2.7C+0.4Si+Mn+0.45Ni+0.8Cr+2Mo  (3)
logV,.,, =2.94—0.75 ('~ 1) (B HEAHN) ()
B'(%)=2.7C+0.4Si+Mn+0.45Ni+0.8Cr+Mo  (5)
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Micro-structure of ABREX 400

%2 ABREX400 ~ 600 DO#gr &5l
Typical mechanical properties of ABREX 400~600

. Mechanical properties
. Carbon equivalent . - -
Designation Thickness Brinell hardness Tensile test Charpy impact test
(mm) CEN (HBW) YS TS Test temp. | Absorbed energy
« (N/mm?) (N/mm?) O 0}
ABREX400 25 0.38 0.38 414,417,416 1075 1322 0 73
ABREX450 25 0.51 0.54 458, 453, 459 1192 1469 0 57
ABREX500 25 0.54 0.57 513,509, 520 1373 1552 0 43
ABREX 600 25 0.70 0.71 611, 606, 601 - - 0 18

C,, = C+Mn/6 + (Cu + Ni)/I5 + (Cr + Mo + V)/5

CEN: Eq.(6)(7)
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Scratching abrasion property of ABREX

73 ABREX400LT ~ 500LT D&Y+ E
Typical mechanical properties of ABREX400LT ~500LT

. Mechanical properties
. Carbon equivalent . : :

Designation Thickness Brinell hardness Tensile test Charpy impact test
(mm) C CEN (HBW) YS TS Test temp. | Absorbed energy

e (N/mm?) (N/mm?) (°C) )

ABREX400LT 60 0.60 0.55 390, 393, 393 1162 1207 -40 63

ABREX450LT 25 0.50 0.52 469, 469, 469 1089 1465 -40 43

ABREXS500LT 25 0.53 0.56 507, 510, 507 1198 1680 -40 38
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CEN=C+A(O){

A(C) = 0.75+0.25tanh {20 (C—0.12)} (7)

ooH 8k E 4 #Ht fB400%5  (2014)



FRHES (%) OMMEFERYE 75 > K ABREX" Y1) —X

*4 FhitFAEEINEARBRER
Controlled thermal severity weld cracking test results

x5 [LigHFREBRER
Wide bend test results

. . Thickness Cracking . . |Thickness| Width Bend Bend | Cracking*
Designation Designation . X
(mm) SMAW GMAW (mm) | (mm) | direction angle | 3t | 5t
ABREX400 25 No No ABREX400 25 120 |Longitudinal | 180° o o
ABREX450 25 No No ABREX450 25 120 |Longitudinal | 180° o o
ABREX 500 25 No No ABREX 500 25 120 | Longitudinal | 180° A o

SMAW: Shielded metal arc welding
GMAW: Gas metal arc welding
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* o0:No cracking, 4 :Some small, localized cracking
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