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Mechanical Seal Analysis (MSA) 

Date 09/14/21 

 

 Pump Position 801P2A 

MSA # 2021-039  Seal Manufacturer 

 

John Crane 

Inquiry # I-21-0099  Seal Model  

 

N/A 

Customer Anchor Seals 

a 

 Shaft Size 

 

2.875” 

Customer Ref # 2199033  Drawing # - 

End User USS Clairton Works  Seal Serial # N/A 

 Pump House TEC  Inboard Rotary Material Silicon Carbide 

 Contact  Brandon Spithaler  Inboard Stationary Material Silicon Carbide 

 Phone 412-865-2101  Outboard Rotary Material - 

Salesperson House  Outboard Stationary Material - 

   Elastomers Unknown  

 
General Seal Condition 
Seal was removed from the pump found destroyed, ripped apart and covered in product. 

The drive collar was separated from the seal sleeve and the stationary seal parts were on 

the pump shaft to go along for the ride. The seal sleeve was stuck to the pump shaft. 

   

Figure 1 & 2: Seal Assembly 
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The Quench Port orifice was found to be clear but with traces of product build up in the 

port. 

 

Figure 2: Quench Port 

The Drain Port was found to be clear. The fitting was broken off in the port due to 

vibration. 

  

Figure 3: Drain Port 

Seal Face Conditions 
The silicon carbide stationary face was coated in product. It was damgeaged extensively 

from running on the pump once all of the bearing housing and seal gland bolts had 

sheared or backed out. 

No parts of he silicon carbide rotary face not present when the seal was removed from 

the pump. 
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Metal Components, Springs, Pins 
Most all of the metal parts are in need of replacement. Shown below is the seal gland 

bolt hole that is oblonged from the bolt shearing due to high vibration and excessive 

torque. 

    

 Figure 8: Metal Components 

The bellows was damaged when the seal was ripped apart during pump operation. 

     

Figure 9: Bellows 
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Failure Explanation/Recommendation 
Failure Explanation:  The root cause of the pump failure is inconclusive. It is known 

that the inboard seal failed as well as the inboard pump bearing was seized and full of 

water contamination. There is record of 5-6 weeks where this pump sat not in operation, 

and when it was called upon to startup it experienced high vibration from that point until 

it was shut off after the catastrophic failure. The only source of water that could have 

caused the water contamination in the bearing housing is from the steam quench that is 

supplied to the seal to keep the product from hardening. What is unknown is what came 

first.  If the motor bearing failed, the pump bearing failed or the seal drain piping clogged 

backing up the steam supply to then contaminate the bearings leading to failure. The 

result was a pump experiencing high vibrations from startup and shearing some bolts 

and backing others out on the seal and the bearing housing on both ends of the pump. 

Recommendation: Replace this seal with the FSI 6040HTC seal specified for this pump location. 

Ensure that the seals always receive the 3-5 psi steam quench to help to prevent hardened product 

build up inside of the seal. Try and prevent any buildup of condensation / water in the steam being 

supplied to the quench ports. Be sure that the seals are primed prior to switching from 1 to the next. 

Monitor the steam quality being supplied to the seals. 

Additional Note: Sealed for life pump bearings were mentioned as a possible improvement for the 

pump rebuild. 

 


