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1.  Introduction  

 

The installed width of a Kalsi Seal TM varies as a function of thermal expansion, seal 

and hardware tolerances, and any media-induced swelling that may be present. A large 

matrix of finite element analyses (FEA) was conducted to evaluate the installed axial 

width of basic Kalsi Seals® in cross-sectional sizes ranging from 0.145" to 0.415" (3.68 

to 10.54 mm) in order to gain a better understanding of the axial groove width 

requirements for such rotary seals. The results can also be used with reasonable accuracy 

for other styles of Kalsi Seals that use the “standard” lip width, and with Wide Footprint 

Seals1TM. 

The FEA models were axi-symmetric, representing the average wave height. 

Variables included radial compression, temperature, tolerance, inside diameter, and 

coefficient of thermal expansion. A portion of the results are presented graphically in this 

Appendix; information for alternate compression is available by request. 

The results labeled “MMC” are not true MMC conditions; only the overall axial and 

radial cross-sectional dimensions were at true MMC, the rationale being that these are the 

only dimensions affected by mold closure relationships, and the only significant 

dimensions that are affected by molding shrinkage variations. 

The seal temperature for each FEA was varied from 72 to 450°F (22 to 232°C). The 

conservatively selected 13 x 10-5 in/in/°F coefficient of thermal expansion is based upon 

the upper bound reported in the literature for NBR. In limited testing, the coefficient of 

thermal expansion of the Kalsi Engineering -10 HNBR material was measured at  

9.2 x 10-5 in/in/°F. 

LMC seal width was not modeled, but can be approximated by subtracting an 

adjustment factor from the predicted nominal rotary seal width. The adjustment factor is 

equal to 0.005" (0.13 mm) plus the seal radial depth tolerance. 

 
 

 

 
1  Wide Footprint Seals were designed to have about the same installed width as Standard Kalsi Seals.   
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