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ABSTRACT

ABSTRACT: Along with the application of the railway security, heavy load, speed
increase and high speed plan, the railway braking material has become an important part
of railway locomotive and vehicle system, serving as a crucial factor in railway
transportation security and cost. Based on the application of brake disc made of forging
steel on CRH2, this paper uses MM-1000 friction equipment to imitate the condition of
real emergency braking, with an aim to investigating properly the friction and wear
resistance properties and wear mechanism under the condition of high braking energy.

This article focuses on the following aspects:

Examination of physical properties and mechanical properties of two kinds of
forging steels is carried out, with A1 meeting Japanese standard and Bl made by
Beijing Jiao tong University, China. Through analyzing and comparing specific features
of two forging steels, such as strength against tensile, density, hardness, specific heat
and thermal conductivity, this paper demonstrates that although differences between
them are quite limited the specific heat and thermal conductivity of B1 is much better
than A1, which in consequence proves that the high-temperature mechanical property of
B1 outweighs Al.

Examination respectively of the influence on the friction and wear resistance
property of two forging steels due to load and velocity will be carried out, with pair
material being copper base powder metallurgy material. In addition, this paper also
discusses the friction property and mechanism of two forging steels when high-speed
train is under the condition of braking state. Under the help of TPF-1 microscope, SEM
and Spectrum analyzer, this article analyzes the compositions. morphology and
properties of friction surface layer, and based on such effort, discusses the formation.
serving behavior and function mechanism of friction surface layer during the emergency
braking process.

By imitating the braking process of high-speed train, this paper proves that
compared with Al the friction coefficient of B1 pair is more stable, its wear rate is
lower, the threshold of thermal recession is higher, and therefore the friction and wear
resistance properties are better in that a stable friction surface layer is formed on the
wear surface during the emergency braking process and the surface layer which is

homogenous high-micro hardness and cover the entire surface can prevent both of the
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pair from further wear.

KEYWORDS: forging steel; brake disc material; copper base powder metallurgy;
high-speed train; friction surface layer
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A RIEBEARS, RO AREIEE A,
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RS (CUEMAED, HAMK, BREREN: 4=4+4

F=aA+pP (3-5)
K. FEET;
A —PEER| S PR b m AR
P4 fars
a. f—5MEHEREE X E .
R PE 42 R A €
B F/N=B+a A /P (3-6)

WIE 3-6 Rulsn, EMEMER—ERAHT, ARENERTEERT,
BEEREARET R, MEATEHFHEMERED, EERHELEK, KFH
BMERE - MRKE, EAOBKBEELXME, MRBRESE/A, BIsKiRil
ERBEE R R, EARLMENMN, X 3-5 P A, P EREESEN
[

AT H—PHABRAH BB SRERRKBSHEEARNSBES. A
) T B8 B F B R B U R, S —MEE R B S BB, Bl BB R B 4,
Mg KGN EBERE u,,, FIHLE:

S= ley | Ponar 3-7

X—S T LA B i R R B e st R R AR e, sk R I3h 0 K Hh
LRI FRRME . R 3-5 X FN BE R TE BIBh i A2 P AR REUGHAT T HUE. WLAE
Al MR BRI RBBUAK, FE ERIFFE 90%LA T, T Bl #8EER
MR RSN R, BEE L7E 90%LL b BMEERE TRRFRAMIEERE,
SRk, BRI E R BI 3R A R — B S OIE M R R R
LB

X 3-4 £ Al. Bl MR EERARERERENGIHFHE. AR3-47
UAE i Bl HI3h&- W BEERRI R F B R HURT Al B30 EERIKFY
BEERY, BEERHRERYBI AT Al.
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b ¢ 32 8 K % Bk S G W 30 B BT ) 3h @b R O R B PE AR A BT R

#3-5 Al. BLMESHERKGEMEZ MEEREREENE

Al B1
ol B %gg BAE | BERK i BXE | BERK
Kn/h N BARY BRY
60 0.395 0.48 82% 0.37 0.413 90%
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120 0. 391 0.483 81% 0.348 | 0.382 91%
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160 | 465 0.38 0.478 79% 0.295 0. 326 90%
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