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Mechanical Seal Analysis (MSA) 

Work Order  2554558  Failure Code S1000 

Pump House Total Equipment  Pump Position 103A 

Date 2016-02-10  Seal Model  6040/SP 

MSA # 2016-017  Shaft Size 1.750” 

Inquiry # I-16-0055  Drawing # FSI-2469-A 

Customer Anchor Seals  Seal Serial # 01979 

Tag # 1224  Inboard Rotary Material Silicon Carbide 

End User USS Clairton  Inboard Stationary Material Tungsten Carbide 

Contact Carl Surgeon  Outboard Rotary Material n/a 

Phone 412-233-1789  Outboard Stationary Material n/a 

Fax / e-mail cjsurgeon@uss.com  Install Date 2015-07-08 

Salesperson Jason DiBiase  Removal Date 2016-01-11 

   Days in Service 187 Days 

 

General Seal Condition 
Seal arrived with wet end coated in a heavy layer of hardened tar. All ports were 

unobstructed.  

 

Seal Face Conditions 
Tungsten face exhibited heat checking, as is typical of tungsten in this high heat, low 

lubricity service. It was not the cause of the seal failure.  

 

 

 

mailto:cjsurgeon@uss.com


 
Mechanical Seal Analysis 
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Silicon carbide rotary seat had a very visible though shallow wear track. It was distinctly 

elliptical in shape suggesting a migration of the axial alignment. 

 

 

Elastomers  
O-rings were in good condition. No evidence of chemical, thermal, or mechanical 

degradation. 

 
Metal Components, Springs, Pins 
Drive pin between the sleeve and silicon carbide seat was bent over at a right angle. This 

was caused by excessive torque between the faces, most typically seen during startup 

where the faces had been adhered to one another. The seat was sitting on the drive pin 

which was worn from rubbing against the bottom of the seat. 

 

 

 
 

 
 



 
Mechanical Seal Analysis 
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Failure Explanation  
The bent pin described in the above section lifted the silicon seat like a ramp until it 

jammed in the carrier at approximately 5° from perpendicular. The oscillating nature of 

the face pressure prevented the formation of a uniform film of lubrication and allowed 

the product to migrate past the faces. 

 

  

Recommendations / Inquires 
I understand that the steam supply to the steam jacketed stuffing boxes was valved off 

on these pumps for fear that the high heat was causing pressure spikes in the impeller 

casing. By allowing the product to cool and set up in the stuffing box created torque on 

the seat it was not designed to accommodate. A higher strength drive mechanism or 

provision to capture the seat in the holder should be utilized if this seal arrangement is to 

be used in the future. 

 

 


