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Development of Tensile Test Method for High-density Coal under Carbonization
Akira Suvzuky, Makoto Urki, Hideyuki Aoxi, Takatoshi Miura, Kenji Katoand Koichi Fuxupa

Synopsis : A new tensile test method under carbonization for high-density coal that would be used in coke making process in next

century was developed to estimate the appearance mechanism of coke strength.

This method can clarify the

appearance mechanism of coke strength under carbonization. We obtained the result that the tensile strength and
Young’s modulus become large in proportion to the final temperature. In case of large heating rate, the tensile strength
and Young’s modulus were large. From the microscope observation, coal particles agglomerated to each other among
the softening temperature and the strength increased with an increase of heating rate. We also estimated factors
related with the appearance mechanism of the strength using a coal pyrolytic model, which was previously developed
by authors. The results showed that the large strength is caused by the progress of coke graphitization and an increase

of internal tar contributing to sticking on each particle.

Key words : carbonization ; coal pyrolysis ; heating rate ; non coking coal ; slightly coking coal ; tensile strength ; tensile test ; Young's

modulus.
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Table 1. Coal properties.

VM[wt%.db] Ro|-]

MFlog ddpm] TD[-] T,JK] T,.[K]

Warkworth 34.2 0.81 2.47 0.21 664 733

Witbank 32.9 0.74 0.95 0 685 719
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Fig. 1. Schematic diagram of pressurizing mold and
briquette specimen.
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Fig. 2. Schematic diagram of continuous heating
tensile test apparatus.
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Fig. 3. Schematic diagram of wedge.
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Fig. 4. Schematic diagram of chuck.
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Fig. 5. Variations of coke test piece temperature
with time.
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Fig. 6. Variations of tensile strength with final tem-
perature in coal species.
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Fig. 7. Variations of tensile strength with final tem-

perature in heating rates.
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Fig. 8. Variations of Young’s modulus with final

temperature in heating rates.
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Fig. 9. Photograph of cross section of coke (Wit-

bank coal, final temperature 1073K).
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Fig. 10. Variations of tensile strength with heating
rates.
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Fig. 11. Variations of reaction fraction with tem-
perature in heating rates.
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Fig. 12. Variations of tensile strength with hydro-
gen yield in heating rates.
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