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In the framework of retrofitting the electrical Infrastructures in our factory, 90 high
voltage (HV) circuit breakers manufactured by Alshtom was replaced with HA type
HV circuit breakers manufactured by ABB-SACE. The replacement project started in
1993 for a period of several months and was carried out by the Feuchtwanger
Industries — Ashdod. The Project included retrofitting of the old frames manufactured
by Alshtom company with a new circuit breaker supplied by ABB-SACE. In 1998
various mechanical failures occurred which resulted in shearing of the gear teeth in
the mechanical pressing mechanism. According to the manufacturer, the failure again
is related to the unidirectional bearing which did not sustain the stresses being
developed during the pressing operation. This bearing installed in the switches with
the MC mechanism.

As a result of these failures and after the companies appealing the manufacturer via
Feuchwanger Industries —~Ashdod, the MC type mechanical mechanism was replaced
by newer models, ML and MM types. Since then, a preventing maintenance program
IS being continuously conducted for all switches, including cleaning, lubrication,
calibration tests, fastening the screws testing tests, operating mechanism periods of
time, etc.

Today the HV circuit-breakers operating in our company include mechanical
mechanisms of three types: MD, ML and MM. Recently, four failures of the
mechanical mechanisms occurred within the range of two months, two on the MD
type and two of the MM type. Following the failures, an additional meeting was
arranged on March 2007 between the representatives of our company, Afcon
industries (former Feuchtwanger Industries) and ABB-SACE. During the discussion,
it becomes clear that the bearing type which were taken out of the manufacture line in
1988 are still installed in the circuit breakers with the MD mechanism which failed
lately. Furthermore, failures occurred on circuit-breakers in which their MM
mechanism was installed five years ago and had performed only a limited number of
dozen operations.

In out to find out the origin of these failures, two mechanisms were disassembled
from the failed circuit-breakers, one of MC type and the other of MM type, and were
examined by metallurgical and mechanical expert engineers. In the framework of the
failure analysis, various aspects concerning the structural materials and the operating
mechanism were investigated such as microstructures and impurities (bearing and
hook), mechanical properties, fracture modes and operating stresses on various parts.
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Routine checkup of secured vehicle, together with drivers™ complaints of abnormal vibrations
during the braking process, indicates a severe damage of brake discs in terms of radial macro-
crack and heavily micro-cracks on the friction surfaces. This failure occurs after a short
period of service (less than 15000 km) and significant damage was also noticed in brake disc
that was removed after 6000 km. Although the characteristics driving in such vehicle are
accompanied by high speed with high g-deceleration frequently, it's still an abnormal failure.
The inquiry process of the concerned ones indicates that some modifications have been made
which considerably increases the total mass of the vehicle. This change significantly affects
the forces acting on the brake disc and accordingly on the temperature evolution during the
braking process. This change was not involved with any adjustment in the braking system.
Comprehensive microscopic examination (metallography, fractographic together with
chemical analysis and mechanical testing) of the gray iron brake discs enables to point out
some additional sources which lead to this precursory failure. Possible solutions were
suggested in order to prevent such damage which can be hazardous to proper functionality of
this safety component. Firstly, to replace the brake disc more often based on the fatigue crack
initiation study. Secondly, to consider using new structural material such as AISI 4330 with a

higher endurance fatigue limit and with great resistance to thermal fatigue crack initiation.

N .DION 7902 NNDIANT INVNA/NITN PN TIVIY MINDI DI MININ N NTIAY
A MICROSCOPIC ANALYSIS OF MEDIUM TRUCK BRAKE DISCS FAILURE: 9nxnn

Integrity, Reliability and Failure of Mechanical Systems (IRF 2013)
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