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Fig.1 Surface treatment process system boundary of large aircraft parts
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Fig.2 Time sequence coupling diagram of surface treatment processes considering multiple

carbon emission sources, multiple processing stages and multiple operating states
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Table 1 Boric-sulfuric acid anodizing production line parameters
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Table 3 Carbon emission accounting results of boric-sulfuric acid anodizing production line
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Fig.4 Carbon emission value stream mapping of boric-sulfuric acid anodization
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Fig.5 Sensitivity analysis of value-added carbon efficiency
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Carbon Emission Modeling and Carbon Reduction Analysis of
Surface Treatment Process for Large Aircraft Parts Based on
Improved Value Stream Mapping

CAO Huajun', LI Yapeng', GE Weiwei', DING Yao’, WANG Chao’, HE Sihang’
(1. State Key Laboratory of Mechanical Transmission for Advanced Equipment, Chongqing University,
Chongqing 400044, China;
2. COMAC Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 201324, China)
[ABSTRACT]

route for the aerospace manufacturing industry development. Surface treatment process, as a key process of large aircraft

In the context of the “Dual carbon” strategy, green and low-carbon development has become a necessary

parts processing, is characterized by multiple processing procedure, long processing flow, and multiple carbon emission
sources, and there are problems of high energy consumption, low energy efficiency, and severe carbon emissions, which
poses challenges to its green and low-carbon development. To this end, this study takes the surface treatment process
of large aircraft parts as an object to define the carbon emission boundary of the surface treatment process, and analyze
the carbon emission characteristics of this process. On this basis, a carbon emission accounting method for the surface
treatment process of large aircraft parts based on the improved value stream mapping is proposed, and the carbon emission
hotspot is obtained to elucidate the carbon reduction potential of the surface treatment process based on the sensitivity
analysis. Finally, the boric-sulfuric acid anodic oxidation of the large aircraft aluminum alloy parts is performed to verify
the effectiveness of the proposed method. This research can provide methodological support for the refined carbon emission
modeling for surface treatment process, and also lays a theoretical foundation for the subsequent development of energy-
saving and carbon-reducing strategies.

Keywords: Green manufacturing; Aerospace manufacturing; Carbon emission; Surface treatment process; Improved value

stream mapping
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