THICK WALL POLYETHYLENE PIPE,
HEAT-FUSION JOINT MELT-FLOW-ZONE (MFZ)

PLANE OF CO-CRYSTALLIZATION @
INTERFACE: "THE JOINT" |

MELT-PUDDLE

CROSS-SECTION OF JOINT WALL-AREA
EXCEEDS PIPE WALL AREA BY ABOUT 25%:
JOINT IS THICKER AND THEREFORE
STRONGER IN DIRECT TENSION.

PIPE OD FLOW ZONE
(BEAD FORMED IN TENSION) DISPLACEMENT
(ROLLS BACK)
HEAT-SOAK "BEAD-UP" MELT VOLUME
CORNER MELT VOLUME IS LARGER FROM OD RADIANT HEAT AND /
FACE CONTACT HEAT - RESULTING IN "HOUR-GLASS" FLOW
HOUR-GLASS SHAPED, HYDRAULICALLY DEFORMED,
THERMO-VISCOUS "MELT-FLOW-ZONE" (MFZ)
PIPE WALL THICKNESS / AXIAL DISPLACEMENT
/ AXIS OF RADIAL FLOW DIVERSION | —7ZERO RADIAL DISPLACEMENT /
"COOLING" MIGRATES
FORWARD TO INTERFACE "JOINT" &« @—— HEAT CONDUCTS AWAY INTO
ADJACENT PIPE MASS
/ —— SOLID HDPE <265° F
MELT ZONE - HDPE > 266° - 500° F
| FLOW - ZONE MELT BEAD
|
PIPE ID |
(BEAD FORMED IN COMPRESSION) | "BEAD - UP" MELT ACCUMULATION
FUSION JOINT ZONES (LESS ROLL-BACK) |
1. SOLID PIPE |
2. SOLID-MELT BOUNDRY :
. MELT-FLOW-ZONE THICKNE
z THE JOIN(%' DIgFUSIONC& S8 —>| |~=— FINAL MELT WIDTH WHEN VISCOSITY GRADIENT FORCE EQUALS FUSION PRESSURE FORCE

N

CO-CRYSTALLIZATION THICKNESS = nm
MELT-FLOW-ZONE THICKNESS
SOLID-MELT BOUNDRY

SOLID PIPE

®

NOTE: THE PLANE OF CO-CRYSTALLIZATION FORMS FROM THE MIDDLE 1/3RD OF
THE PIPE WALL THICKNESS.




