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Superior wear resistance steel TOUEH STAR"
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Table 2 Nominal chemical compositions (mass%)
yA47 C Si Mn Ni Cr Mo V Nb

I N50CRN 052 020 075 - 050 - - 028
I NC8UN 087 020 040 - 050 - - 020
I  NSSWR-1 025 050 050 010 135 - - 035
v NKS85 080 025 045 100 040 015 015 -
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Fig. 1 Schematic illustration showing the mechanism of impro-
ving abrasive wear resistance by Nb carbide.
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Fig.3 SEM images of microstructure of NSOCRN after quenching treatment.
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Fig. 4 Calculation results of solubility of Nb and volume frac-
tion of NbC in NSOCRN (Calculated by Thermo-Calc).
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Table3 Nominal chemical compositions (mass%)

Ep C Si Mn Cr
S20C 0.20 0.20 0.50 0.15
S55C 0.55 0.20 0.80 0.10
SK85 0.85 0.20 0.40 0.15
SUj2 1.05 0.20 0.40 145

x4 M OB S L RS
Table 4 Conditions of quenching and hardness after tempering

) WERE RS &l X (HV)

stk o6 A ST Siahmadet e
200C | 300C | 400C
900C-20min

S20C gl ¥y 430 | 370 | 310
N50CRN 950 20min 50 | 505 | 460
S55C - fBEA 585 | 520 | 420
NC85UN 740 | 635 | 530
SK85 S oz 740 | 630 | 500
SUJ2 760 | 695 | 605
NSswR-1 | 1O0comn - 500 -
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Fig.6 Results of wear resistance test.
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a) Schematic illustration of wear resistance test and b) conditions for wear resistance test.
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Table 5 Nominal chemical compositions (mass%)

C Si Mn Cr Nb
N50CRN 0.52 0.20 0.75 0.50 0.28
SAE1050 0.50 0.20 0.75 0.15 -

£6 BHUHTHOREMATEE
Table 6 Mechanical properties of NSOCRN and SAE1050after the
austemper treatment.

g | TES | 020" | BIERER S| RO | AR
PE L @av) | (P (MPa) %) | (J/em?
N50CRN | 537 1642 1811 68 42
SAE1050 | 535 1655 1805 72 44

L HALEE 1 850°C -20min — 300C-1h (4 —AF 7 VLB
2GR ER T JIS5%, HE1.2mm
SRR 2mmU /v F 3 v )V E— R BUE1.2mm
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Fig.7 Schematic illustration of the wear elongation test for silent chain and b) results of wear elongation test.

£7 AL DORER (mass%)

Table 7 Nominal chemical compositions (mass%)

C Si Mn Cr Nb
NC85UN 087 0.20 0.40 0.50 0.20
SK85 0.85 0.20 0.40 0.15 -
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Fig.8 a) Schematic illustration of Ohgoshi-siki wear resistance test and b) conditions for wear resistance test.
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Fig.9 a) Wear status after Ohgoshi-siki wear resistance test and b) results of wear resistance test.
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Fig.10 a) Schematic illustration of wear resistance test using yarn as used mating material and b) conditions for wear resistance test.
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Fig.11 Results of wear resistance test using polyester yarn as
used mating material.
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Table 8 Nominal chemical compositions (mass%)

e C Si Mn Ni Cr Nb

NSSWR-1 0.25 0.50 0.50 0.10 135 0.35

SUS420]2 0.33 045 0.55 0.12 13.0 -
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Table 9 Mechanical properties of NSSWR-1 and SUS420]2

. 02%IM7y | GRS | Moy | M
Wi fhE (N/mm?) | (N/mm?) | (%) | (HV)
BESE 320 580 28 170
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Fig.12 a) Conditions for CASS test b) Results of CASS test.
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Fig.13 a) Schematic illustration of pin-on-disk type wear resistance test and b) results of wear resistance test.
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Table10 Nominal chemical compositions (mass%)
i C Si Mn Ni Cr Mo A%
NKS85 080 025 045 10 040 015 015
SKS5 080 020 040 1.0 0.35 - -
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Fig.14 Results of wear resistance test.
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Fig.15 Relationship between quenching temperature and the
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Fig.16 Relationship between tempering temperature and hard-

ness.

—— NKS85
--O--SK55

W~ 20+
N

~N L
DlO

000
O 1 1 1 1 1 1 1
30 40 50 60 70
5 (HRO)

B17 S & AEIRAE O B AR
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Fig.19 a) Schematic illustration of impact wear resistance test and b) results of wear resistance test.
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Fig.20 Hardness-depth profile after impact wear resistance test.
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