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Cadia: Rotor Pole Segments 
Repair

Repair was performed during a scheduled downtime of 15 days in 
June 2005 in parallel to a liner change, which normally needs four 
days. 
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Cadia Gearless Drive 
AVAILABILITY

Start-up July 1998 to 2003 mechanical & electrical: 98.5 %

From 2003 to 2005 electrical: 98.5 %

2005 Repair of rotor electrical: 95.5 %

2005 to date electrical: higher than 99 %
Ring motor: 100 %
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Cadia: Cracks of welding beams at rotor support
Design Change

Lamination

Pressure plate

Flange plate

Divided rib
Weld

Pressure bolt
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Tensile load

Stress concentration

Magnetic pull

Stator core

Magnetic pull

Tensile load

Cadia: Cracks of welding beams at rotor support
Design Change
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The magnetic pull 
tries to bend the 
lamination and the rib 
welded on to it.

Through this a tensile 
load arises in the 
lower edge of the rib.

There is no stress 
concentration since 
the rib cross section 
is undisturbed.

Magnetic pull

Tensile load

Stator core

Cadia: Cracks of welding beams at rotor support
Design Change
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Cadia: Cracks of welding beams at rotor support
Design Change

Design Change was implemented 2005 
and is in operation in all Siemens Gearless Drives since then.
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The 38’ SAG-Mill is in operation since 
September 2003  

During the weekend of August 31, 2008 the SAG-Mill 
stopped several times and was restarted. 
Finally the air gap supervision tripped the motor and did not permit to 
restart it again on September 1, at 4:48 a.m. 

Air gap and rotor were revised and there was found a crack of a weld 
of the rotor segment support (Picture next page) 

Specialists from Siemens Germany arrived on September 3 at site and 
investigated the motor. They found another crack at the same segment 
and another segment with cracks. 

They started the repair on September 4 and the mill restarted on 
September 8, 2008  at 9:10 a.m. 

38’ Gearless Mill Drive, Chile
Cracked Weld at rotor support
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Chilean Plant 
Cracked Weld at rotor support
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The mechanical stress is caused by three effects

Constant stress by constant magnetic force, (does not cause fatigue)

Fatigue is caused by variable stress

Variable stress by gravity,

Variable stress by changing magnetic force over the circumference, 
due to air gap deformation

Chilean Plant 
Origin: Fatigue by mechanical stress
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Normal air gap deformation during operation

Small air gap
higher force

Large air gap
smaller force

Chilean Plant 
Variable Stress around the circumference
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Chilean Plant 
Provisional Repair of Rotor Segment
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Chilean Plant 
Provisional Repair of Rotor Segment
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Chilean Plant, 
Provisional Repair of Rotor Segment
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Siemens investigated the possibility of similar damages in other 
Ring Motors and informed in September 2008 three other users to 
inspect the rotors:

Other Chilean Plant
Inspection was performed during mill maintenance in February 2009: 
no findings

Australian plant
Inspections were performed during plant maintenance in November 
2008 and February 2009:
cracks were found and provisionally repaired; 
2 additional days of downtime; 

Indonesian plant 
Inspection was performed during plant maintenance in April 2009 
cracks were found and provisionally repaired; 
12 additional hours of downtime;

Defect of rotor segments; 
Consequences for other users
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The final repair of the rotor segments were planned from 
June 30, 2009 to July 14, 2009, 
parallel to a mill maintenance (liner change) .

After replacing 4 segments, turning of motor for positioning was
interrupted by earth fault. 

There were found foreign objects in the air gap, which had damaged  
stator windings and rotor coils. 

Repair of windings and coils was finished August 10, 2009
without completion of rotor segments.

A failure of the feeding switchgear delayed the restart of production for 
another two days. 

Caused Downtime: 43 days minus 4 days for mill maintenance

Chilean Plant 
Final Repair of Rotor Segment
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Content

Experience & References (5 minutes)

Maintenance, Service (2 minutes)

Major Problems and their Solutions (25 minutes)
Cadia, Repairs, Lessons learned 
Chilean Plant, Rotor failure

Performance: Downtime; Availability (10 minutes)

SIMINE Mill Gearless Drive  
Performance 
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Major downtimes for repair:

Cadia, Vibrations, 

Cadia, defect at the rotor segments,  

Chilean Plant, defect at the rotor segments,  

Australian plant, defect at the rotor segments

Indonesian plant, defect at the rotor segments

SIMINE Mill Gearless Drive 
Downtime, Availability
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Cadia; Vibrations

Downtime for repair: 7 days minus 5 days for liner change 

SIMINE Mill Gearless Drive 
Downtime, Availability

Cadia; Defect of rotor segments

During 2003 Cracks of welds at rotor support were found and 
provisionally repaired. 
Downtime: 5 days for investigation and repair 

minus 4 days for liner change. 

In 2005 the final repair was performed with a downtime of 15 days. 

Downtime for repair: 15 days minus 4 days for liner change
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Chilean plant; Defect of rotor segments

September 1, 2008 the air gap supervision of the 38’ Ring 
motor tripped the mill. Cracks were detected and provisionally 
repaired. September 8, 2008 the 38’ mill was restarted.  
9 days of unscheduled downtime

First part of final repair in 2009 including repair of occurred damages: 
Downtime: 43 days minus 4 days for mill maintenance

Scheduled completion of final repair in 2010:   
Downtime: 15 days minus 4 days for liner change

SIMINE Mill Gearless Drive 
Downtime, Availability
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Major downtimes for repair:

Cadia, Vibrations: 2 days

Cadia, defect at the rotor segments:    provisional repair: 1 day….

final repair: 11 days

Chilean plant, defect at the rotor segments:  2008:    9 days 
First part of repair in including repair of damages   2009: 39 days

final repair,  scheduled 2010:  11 days

Australian plant, defect at the rotor segments: 2009:     2 days
final repair, scheduled 2010:   14 days

Indonesian plant, defect at rotor segments: 2009:   0.5 days
final repair, date to be defined: 10 days

Total sum 99.5 days

SIMINE Mill Gearless Drive 
Downtime, Availability
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Total Operation hours 

SIMINE  Mill  GD in Mining:

Machine days105,000

With major downtimes of in total  99.5 machine days

until  September 2009

SIMINE Mill Gearless Drive 
Performance
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Thank you for your attention!

Contact:

Kurt Tischler
Siemens AG
Metals Technologies
Mining Industry
W-v-Siemens-Str. 50
91052 Erlangen / Germany
Phone: +49 (9131) 7-42420
Mail: kurt.tischler@siemens.com


