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Abstract

This project involves the application of experimental design that leads to the proper level of input
factors, which affect the die endurance in the hot forging process of water meters (Model LCX15).
Recently, the dies are made of hardened hot work tool steel (DIN X 40CrMoV 5 1), and each of
them averagely lasts for only 5,798 pieces of the forged water meters before showing the thermal
surface cracking, which causes the stuck work pieces and machine breakdown. Therefore, the
problem is that the average number of forged water meters is below the standard of 8,000 pieces.
Primarily, the anticipated cause of the thermal surface cracking probably is from thermal fatigue at
the die surface. To identify the root cause, the 2 Factorial design is applied to screen the potential
causes from FMEA (Failure Mode Effect Analysis). Results show that the brass burning
temperature and flash thickness contribute high influence on the die endurance. The suitable setting
condition for the process is: 668 * 17 degree Celsius of the brass burning temperature and 0.7 mm.
(b =0.5 mm., b/s = 7) of the flash thickness (s). Under the new setting condition, each die averagely
produces 8,435 water meters, so that the new setting condition is able to prolong the die life

approximately 40 Percent. Finally, this condition is standardized and applied in the forging process.





