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Study on the changing law of the traces of shear tools under the

conditions of gas explosion
Tang Peng, Liu Ling, Ye Yujian

(China People's Police University, Langfang Hebei 065000, China)

Abstract: The practice of suspects using gas explosions to conceal tool marks at crime scenes poses challenges
for case investigations, yet research on the retention patterns of cutting tool marks in gas explosion environ-
ments remains relatively scarce. This study examines gas rubber hoses cut by household scissors. Using an in-
stantaneous high-temperature experimental platform (heating durations of 200, 400, 600, 800, 1 000 ms) and a
full-scale gas explosion experimental platform, combined with digital cameras, stereomicroscopes, and energy
dispersive spectrometers, we systematically analyzed and compared the morphological and elemental composi-
tion changes on the cut surfaces of the rubber hoses. Results indicate that under instantaneous high-temperature
conditions with heating durations below 200 ms, shearing tool marks remain identifiable via stereomicroscopy.
When heating exceeds 400 ms, marks become unrecognizable due to severe carbonization and ablation. Com-
parisons between full-scale explosions and 200 ms instantaneous high-temperature conditions revealed that both
scenarios yielded identifiable surface shearing tool marks morphologically. Elemental content differences pri-
marily resulted from varying oxidation environments and thermal intensity. This study provides theoretical foun-
dations and technical support for identifying and analyzing shearing tool marks in gas explosion cases.
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Fig. 1 Transient high—temperature test platform
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Fig. 2 Full-size gas explosion experiment platform | o
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Fig.4 Macroscopic appearance of rubber hose shear surface under transient high

temperature conditions
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Fig.5 Stereomicroscopic microstructure of rubber hose shear surfaces under instantaneous high

temperature conditions
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Fig. 6 Carbonization and adhesion traces at the shear surface of rubber tube under instantaneous

high temperature conditions for 0,200 ms
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Fig. 7 Element diagram of rubber hose shear surface under
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transient high—temperature conditions
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Fig. 8 Comparison of macroscopic morphology
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Fig. 9 Stereomicroscopic morphology of rubber tube shear surface
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Fig. 10 Energy spectrum of rubber tube shear surface
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