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Mechanical Seal Analysis (MSA) 

Date 05/18/22 

 

 Pump Position P-2019 

MSA # 2022-024  Seal Manufacturer 

 

FSI 

Inquiry # I-22-0049  Seal Model  

 

MS1040HD0034-2395 

Customer Anchor Seals 

a 

 Shaft Size 

 

2.125” 

Customer Ref #   Drawing # FSI-2395 

End User USS Clairton Works  Seal Serial # 01839-R04 

Pump House TEC  Inboard Rotary Material Silicon Carbide 

slii Contact  Brandon Spithaler  Inboard Stationary Material Silicon Carbide 

slii Phone 412-865-2101  Outboard Rotary Material - 

Salesperson House  Outboard Stationary Material - 

-    Elastomers Kalrez 1050 LF  

 

General Seal Condition 
Seal was returned assembled cover in product. 

    

Figure 1: Seal Assembly      



 
Mechanical Seal Analysis 
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The gland bushing retaining ring was found dislodged when the drive collar was removed. 

The bushing shows wear from making contact with the seal sleeve. 

   

Figure 2 & 3: Gland Bushing 

Seal Face Conditions 
The silicon carbide stationary face was broken with a large chip missing from the sealing 

face and OD. 

   
Figure 4 & 5: Stationary Face 



 
Mechanical Seal Analysis 
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 The silicon carbide rotary face was covered in product, it was found to be broken, 

chipped and cracked in multiple locations. 

  
Figure 6 & 7: Rotary Face  

Elastomers  
The rotary face O-ring was fretted and tore when being removed from the rotary face. 

 

 
 



 
Mechanical Seal Analysis 
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Figure 8 & 9: O-rings 

    

Metal Components, Springs, Pins 
All metal parts were in good working order. 

   

Figure 10: Metal Components 



 
Mechanical Seal Analysis 
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Springs flexed freely upon removal. 

    

Figure 11: Springs 

 
Failure Explanation/Recommendation 
Failure Explanation: Based on the knowledge of the product and the conditions of the 

seal faces, it would appear that this seal failed due to hardened product setting up on or 

around the faces. The hardened product buildup resulted in the damage to the face. 

Recommendation: Based on the amount of tar present in the product media it is imperative that 

the steam is needed at all times on the atmospheric side of the seal. The use of the steam will keep 

the seal heated and ensure that the product stays liquid, which will help prevent the process from 

setting up around the seal. 2-3psi steam should be piped to the “Quench” port of the seal. The 

“Drain” port should be left open or piped to a drain, where the residue from the process that makes 

its way across the seal face along with the steam that condenses in the gland can be collected. 

Additional Note: At Bug plant startup 4/13/22 it was witnessed that a 4 ft pipe wrench was used to 

dislodge the pump during startup due to failure to rotate assuming from hardened product 

throughout the pump/seal. If that is needed on a regular basis addition of possibly a steam jacketed 

seal gland and/or jacketed pump stuffing box may be required to help, ensure this product does not 

solidify inside the pump/seal when cooled. This process may have resulted in the gland bushing 

dislodging the retaining ring and/or damaging the seal faces. 

 


