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Industrial test and economic benefit analysis of a new wear-resistant armored chute

Liuguan Xu', Zhi Wang', Biao Zhang', Teng Gao', Weihua Ren’, Chao Mi*, Bin Lu’

!Shaanxi Xinneng Coal Preparation Technology Co., Ltd., Xi’an, Shaanxi
Shanxi Huiyong Qingfeng Coal Preparation Engineering Technology Co., Ltd., Shuozhou, Shanxi

[ Abstract] A ceramic-metal-rubber gradient composite liner and modular armored chute were developed to
address rapid wear, long maintenance duration and hot-work risks of coal transfer chutes under high-velocity
abrasion and gangue impact. Laboratory tests and industrial verification were conducted. The mass-loss rate of the
composite liner was 40.0 mg/h, compared with 245.0 mg/h for the original liner, corresponding to a relative wear
resistance of 6.13. The average failure impact number was 37,800 and the relative impact life was 3.15. The
average interfacial shear strength was 12.14 MPa and the mean surface roughness Ra was 1.86 pum. A total of 383.1
m? of armored lining was installed in Wenjiapo Coal Preparation Plant. The maintenance time was reduced by 75%,
the shutdown frequency caused by liner wear was reduced by more than 60% at high-wear positions, and the
reported annual net benefit of the chute wear-resistance technology was 301,500 CNY. The combination of gradient
composite materials and modular rapid replacement significantly improves wear resistance, impact resistance,
maintenance safety and life-cycle economy.

[ Keywords] Wear-resistant armor; Transfer chute; Ceramic-metal composite; Impact resistance; Modular

maintenance; Economic benefit
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