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Abstract: Polycrystalline diamond composite (PDC) drill bit is the core rock breaking tool in modern oil and gas drilling,
and its performance directly determines drilling efficiency and cost. With the expansion of drilling into deep and complex
formations, traditional circular flat PDC cutting teeth have exposed prominent problems such as insufficient wear resistance,
poor impact resistance, and low rock breaking efficiency in hard and abrasive formations, forming a series of mutually
constraining technical contradictions. The aim of this study is to systematically apply the methods of contradiction matrix and
separation principle in TRIZ (Theory of Invention Problem Solving) to the rock breaking optimization of PDC cutting teeth.
By abstracting and matching specific engineering problems into universal engineering parameters of TRIZ, and using the
contradiction matrix tool to derive innovative principles, we can guide the design of innovative solutions. This article
elaborates on the entire process from problem identification, contradiction definition, principle solving to solution generation
and evaluation, and proposes multidimensional solutions including innovative irregular tooth structures, hybrid tooth
placement strategies, and biomimetic anti damage design. Research has confirmed that the systematic innovation method

based on TRIZ can effectively break through the limitations of empirical trial and error, providing an efficient and reusable
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theoretical framework and practical path for the continuous technological progress of PDC cutting teeth and even petroleum
drilling tools.

Keywords: TRIZ theory; PDC cutting teeth; Rock breaking efficiency; Drilling speed increase; Technical contradiction
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Fig 1 presents the solution model for technical contradictions.
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Tab 1 Analysis of Main Technical Contradictions in Rock-breaking of Existing PDC Cutters
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