
























































































45



46



47



48



49



50



51





53



54

















62



63



64



65



66



67



68



69



70



71



72



73



74



75



76





�

�

�

���

�

The invention claimed is: 

1.  A method of preparing a medium-density polyethylene pipe comprising: melting a multimodal 

metallocene-catalyzed polyethylene resin to form a molten polyethylene, wherein the multimodal 

metallocene-catalyzed polyethylene resin has a density of from about 0.925 g/ml to about 0.942 g/ml, a 

magnitude of slip-stick greater than about 300 psi, a stress for smooth to matte transition of greater than 

about 90 kPa of stress, and a shear rate for smooth to matte transition greater than about 10 s−1, wherein the 

magnitude of slip-stick, stress for smooth to matte transition, and shear rate for smooth to matte transition 

are determined by a capillary rheology test; and forming the molten polyethylene resin into pipe.  

2.  The method of claim 1 wherein the polyethylene resin has a density of from about 0.928 g/ml to 

about 0.940 g/ml.  

3.  The method of claim 1 wherein the polyethylene resin has a melt flow rate of less than about 0.4 

g/10 min.  

4.  The method of claim 1 wherein the pipe has a PENT value of from about 500 hours to about 20,000 

hours.  

5.  The method of claim 1 wherein the pipe has a Charpy Tdb of less than about −25° C.  

6.  The method of claim 1 wherein the pipe has a Charpy impact energy of from about 1.0 J to about 

3.0 J.  

7.  The method of claim 1 wherein the pipe has a flexural modulus, 2% secant of from about 80 kpsi to 

about 110 kpsi.  

8.  The method of claim 1 wherein the pipe has an elongation at break of greater than about 450%.  

9.  The method of claim 1 wherein the pipe has a Young's modulus of from about 120 kpsi to about 

190 kpsi.  

10.  The method of claim 1 wherein the pipe has a tensile strength at yield of from about 2600 psi to 

less than about 3,000 psi.  

11.  The method of claim 1 wherein the pipe has a tensile strength at break of greater than about 3000 

psi.  

12.  The method of claim 1 wherein the pipe has a thermal stability of greater than about 220° C.  

13.  The method of claim 1 wherein the pipe has a critical temperature value (Tc) of equal to or less than 

about 0° C.  

14.  The method of claim 1 wherein the pipe has a critical pressure value (Pc) of greater than about 12 

bar.  

15.  The method of claim 1 wherein the pipe has a tensile natural draw ratio of less than about 500%. 

16.  The method of claim 1 wherein the pipe has a hydrostatic design basis at 23° C. of from about 1200 

psi to less than about 1530 psi and at 60° C. of from about 960 psi to less than about 1200 psi.  

17. The method of claim 1 wherein the pipe has a minimum required strength of from about 8��LPL<10 

MPa.  

18.  A pipe prepared from a multimodal metallocene-catalyzed polyethylene resin having a density of 

from about 0.925 g/ml to about 0.942 g/ml, a magnitude of slip-stick greater than about 300 psi; a stress for 

smooth to matte transition of greater than about 90 kPa, and a shear rate for smooth to matte transition 

greater than about 10 s−1, wherein the magnitude of slip-stick, stress for smooth to matte transition, and 
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shear rate for smooth to matte transition are determined by a capillary rheology test.  

19.  The pipe of claim 18 having a PENT value of from about 500 hours to about 20,000 hours.  

20.  The pipe of claim 18 having a Charpy Tdb of less than about −25° C.  
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