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Application of Profile Monitoring in Engine Manufacturing Process Control:

A Case Study of BSFC Characteristic Analysis
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Abstract

Statistical Process Control (SPC) has long been recognized as the most important quality tool in
manufacturing processes, and researchers have devoted considerable attention to the development and
enhancement of control charts. One prominent branch of this research involves the advancement of profile
monitoring. In this approach, rather than monitoring one or several quality characteristics, a regression
relationship between a response variable and one or more explanatory variables is monitored over time.
The appeal of this technique, coupled with its broad applicability and the diversity of its aspects and
constraints, has led to the extensive utilization of various methods and techniques from statistics,
mathematics, data mining, machine learning, artificial intelligence, and related fields. This paper, after
introducing several potential applications in mass production processes of internal combustion engines,
investigates the use of profile monitoring through a practical case study involving a critical engine
characteristic. The results demonstrate the capability of this approach to effectively maintain control over
the characteristic during mass automotive engine production.

Keywords: Control charts, profile monitoring, multivariate profile, engine product characteristic charts,
brake specific fuel consumption
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1501 2001 2501 3002 3502 4002 4502 5002 5503 6003
1 332,53 | 293.15 | 273.16 | 269.03 | 277.03 | 286.51 282.90 | 306.77 | 330.08 | 353.52
2 290.06 | 288.44 | 278.17 | 269.63 | 286.89 | 273.64 | 298.06 | 310.31 | 324.36 | 360.54
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7 292.9213 | 281.3425 | 276.0412 | 275.2635 | 284.4573 | 277.5079 | 296.3197 | 305.3206 | 320.8205 | 338.1437
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21 301.67 290.20{ 280.82| 277.80[ 287.88] 281.91 295.20( 307.89| 325.05] 355.96




