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Abstract

The adjustment of forming dies on the current production line is predominantly based on manual
experience and operates machine by trial-and-error method in screw manufacturing process. Such a
lack of operating guidelines for die holder adjustment prolongs the downtime of the production line
and hinders the accumulation of die adjustment training experience for personnel. This study employs
single-punch die holder component analysis and analyzes the interactive effects, subsequently
constructing its process in the adjustment of operating the forming mechanism.

The application of this component analysis methods can be extended to the internal structure of die
holders in various forming machines with configurations such as sub-modules named positive axis
center, eccentric axis center, negative axis center, and negative eccentric axis center. This will
establish the sequence of die adjustment parameters for the die holder functions. The multi-stroke die
holder functions of screw forming equipment can be composed of parallel or series combinations of
sub-modules. Some equipment die holder functions are even composed of multiple series-connected
and multiple parallel-connected sub-modules.

Therefore, the parallel type as multi-die two-die two-punch die holder, the serial type as one-die two-
punch die holder, and the composite type as two-dice four-punch die holder will be utilized to build
their digital modules for these main types of adjustment functions of screw forming equipment that
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were commonly used in the fastener manufacturing industry.

The web-based digital module operation functions are proposed in this research. The three main die
holder adjustment function modules developed can be directly operated on a laptop, tablet, or mobile
phone by any browser. It is expected that they can be directly operated during the die holder
adjustment process on-site, as well as provide the auxiliary training for die adjustment.

The results of this research planned to provide the digital functional modules service through
cooperation with China Steel Company's Taiwan Fastener Industry Service Cloud for virtual trial die
adjustment and training. This solution aims to solve the current status of machine’s die adjustment in
screw forming production lines for providing the digital upgrading applications and enhancing the
industrial international competitiveness.

Keywords: die adjustment, component analysis, digital functional module, digital technology services
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