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Constrution method for industry large-scale models based on polymer materials molding corpus and their

typical applications
YANG Hongyu', LI Zhaochuan®, MA Yitao', LI You’,ZHANG Zhen*, XIE Pengcheng', YANG Weimin'
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Abstract : Aiming at the issue of insufficient adaptability of generative industrial large models in the field of polymer material
molding, a theoretical and technical framework for constructing large industrial models specialized for polymer material molding
was proposed. Firstly, a text corpus for the field of polymer material molding is constructed in four stages, including traceable data
acquisition, task-oriented preprocessing, knowledge-driven label definitions and data annotation, and data augmentation based on
supervised learning, to ensure domain-specific adaptability and semantic precision of the corpus. Additionally, the key issues in the
construction of large models of polymer material molding were deeply discussed and a five-stage approach involving multi-source
heterogeneous data collection and fusion, domain knowledge modeling and graph construction, multi-stage pre-training and domain
fine-tuning, multi-task studying and functional integration, and human-machine collaborative deployment were was used to build an
industrial large model specifically tailored for polymer molding processes. The application prospects of this specialized industrial
large model in core scenarios, such as injection molding knowledge question answering, intelligent equipment design, process
parameter optimization, equipment condition diagnosis, and production process planning, were analyzed and discussed. This

approach provides practical solutions for transitioning traditional injection molding manufacturing from "experience-driven" through
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"data-driven" to "model-empowered", and methodological insights for the cross-industry migration of industrial large models,

promoting the digital and intelligent transformation of injection molding manufacturing industry.

Keywords : polymer material ; molding ; large model ; corpus ; artificial intelligence
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Fig. 1 Corpus preprocessing process
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Tab. 1 Entity label categories oriented to the field of polymer material molding

Entity label Definition Examples
Material Raw materials used in injection molding and their properties Polypropylene; glass fiber reinforced plastic
Equipment Equipment used in the injection molding process Three—plate mold; dryer
Process Process parameters and process flow of injection molding 100 MPa;200 r/min
Product Products of injection molding and their quality Automotive parts; medical devices
Characterization Detection and characterization methods for products or materials Dimension measurement ; surface inspection
Appilication Application fields and uses of injection molded products Automotive industry ; packaging industry
Feature Specific characteristics of products or processes An accuracy of up to £0.01 mm;anti—corrosion
Condition Environmental and operating conditions in the process 200 °C; 120 MPa

F2 EEFBTHOSEEXRER
Tab. 2 Entity relationship types in the field of polymer material molding

Relationship type Relationship label

Applicable entity

Influence relationship Entity a—influence—entity b

Suitability relationship Entity a—suit—entity b
Determinative relationship Entity a—determine—entity b
Entity a—detect—entity b

Entity a—optimize—entity b

Detection relationship
Optimization relationship

Possession relationship Entity a—process—entity b
Demand relationship Entity a—demand—entity b

Other relationships Entity a—others—entity b

Material—process ; material —product ; equipment—product
Material —equipment ; equipment—process ; process—product
Material—appilication ; equipment—appilication
Characterization—material ; characterization—product
Process—product
Material—feature ; equipment—feature ; process—feature

Material —condition ; equipment—condition ; process—condition
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<Material>Polycarbonate materials</Material>-Process-<Feature>Ransparency</Feature>

<Material>Polycarbonate materials</Material>-Process-<Feature>Mechanical properties</Feature>

Results

<Material>Polycarbonate materials</Material>-Suit-<Product>Automobile lamp covers</Product>

<Material>Polycarbonate materials</Material>-Suit-<Product>Electronic device casings</Product>

K3 SeRpRm AR A

Fig. 3 Schematic diagram of entity annotation process
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