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Evaluation of function conversion process of adaptable-function
mechanical product based on THERP

WANG Shenghui'?, HE Huabo'*"
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: The function conversion process of the adaptable-function mechanical product is one of major tasks in
the design and development of this specific type of product. The design solution for the function conversion
process not only determines the implementation of product functions, but also has repercussions on
non-technical issues such as safety and economy. Currently, there still lacks particular method for the analysis
and evaluation of the relevant design solutions. To address this problem, this paper carries out quantitative
analysis of the function conversion process by integrating the THERP (Technique for Human Error Rate
Prediction) model, the risk probability calculation and the economic safety evaluation. With THERP model, the
function conversion process is divided into a series of subtasks, and its binary tree is established. and meanwhile
simplified by taking the mechanical characteristics of function conversion process into account. Subsequently,
the occurrence probability and error severity of each error path are evaluated, and the error severity is quantified
as economic loss. Finally, the risk value of the entire task is obtained that is used to evaluate the function
conversion process. A case study of the function conversion process from angle grinder to chainsaw is also
presented to verify the feasibility of the proposed method.

Key words: adaptable function; technique for human error rate prediction; binary tree; function conversion
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