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[Abstract]

In this study, wear characteristics and microstructure changes due to changes in alloy composition of Ni-Cr-Mo-V and Ni-Cr-Mo
low-alloy steels used in brake discs for transportation system such as aircraft and high-speed trains. As a result of the hardness test, the
hardness of C-Mo-V steel was the highest at 39.4+0.9HRc, and the hardness of Ni-Cr-Mo steel was the lowest at 32.4+0.6HRc. The friction
coefficient tended to decrease as the vertical load increased. At a vertical load of 1 N, the friction coefficient of Ni-Cr-Mo steel was the
highest at 0.842, and at a vertical load of 5 N, Mn-Cr-V steel was the highest at 0.696. Ni-Cr-Mo showed the largest wear scar width, depth,
and wear amount, with a width of 711 um, a depth of 8.24 um, and a wear amount of 11 mg under a vertical load of 1 N, and a width of
1,017 um, a depth of 19.17 um, and a wear amount of 17 mg under a vertical load of 5 N. As a result of wear mechanism analysis,

ploughing, delamination, and adhesion in all specimens, with plastic deformation being more prominently observed in Ni-Cr-Mo.
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Table 1. Alloy designation and chemical composition(in
wt.%) of Ni-Cr-Mo-V, Ni-Cr-Mo alloys.

Alloys|

C

Si

Mn

P

S

Ni

Cr

Mo | V | Al

Fe

#1

0.16

0.78

0.52

0.004

0.008

1.046

0.83

1.096(0.116/0.011

bal

#2

0.21

0.66

0.43

0.004

0.009

0.84

0.41

1.4310.094(0.007|

bal

#3

0.19

0.78

1.07

0.004

0.008

0.954

0.512/0.11{0.015]

bal

#4

0.21

0.48

0.96

0.015

0.012

1.1

0.94

0.62| - (0.041

bal
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Table 2. Hardness of alloys after heat treatment.

Hardness(HRc)

Cr-Mo-V(#1) | C-Mo-V(#2) | Mn-Cr-V(#3) | Ni-Cr—Mo(#4)

37.8%£0.6 39.44+0.9 33.2+0.5 32.4%+0.6

(a)

—— #l (mean :0.836)

#2 (mean :0.690)
0.1 #3 (mean :0.814)
#4 (mean :0.842)

CoefTicient of friction

+ T T 1
0 100 200 300

Sliding distance (m)

(b)

—— #1 (mean : 0.

— #2 (mean : 0.588)
01 [ #3 (mean : 0.696)
—— #4 (mean : 0.557)

1% 250 300
Sliding distance (m)
O 2. H2C{AF ol2AIY F ofEAleel Hat
Fig. 2. Variations in coefficient of friction during pin-on-disc
wear test; (a) Load 1N and (b) Load 5N.
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Table 3. Width, depth and wear loss of wear scars in low

alloy steel.
TN #1 #2 #3 #4
wear
scar width 547 um 352um 504 um 711 um
mg;;{ﬂ'” 6.858m 7.617um 7.877um 8.24um
wear loss 9mg 7mg 9mg 11mg
5N #1 #2 #3 #4
wear
scar width 829 um 787 um 531 um 1,017 um
mg‘g;{ﬂ'” 17.113um | 14.304zm | 18.603um | 19.174um
wear loss 14mg 12mg 15mg 17mg
O3 3. SETsn|Ee = 2AI5H nt2 =9 HAl(Load 1 N) 3-4 EM OJMEZ] 2M

Fig. 3. Shape of wear scars analyzed with CLSM; (a)
Cr-Mo-V, (b) C-Mo-V, (c) Mn-Cr-V, (d) Ni-Cr-Mo.
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