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On the law of mass conservation for variable gauge rolling

LIU XiangHua'?, ZHANG GuangJi'* & ZHI Ying’

! Research Institute of Science and Technology, Northeastern University, Shenyang 110819, China;
% State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang 110819, China

The law of mass conservation, when applied to the normal rolling processes, can be expressed as the constant mass flow principle
(CMFP). Variable gauge rolling (VGR) processes must obey the law of mass conservation, but whether these processes also satisfy the
CMFP requires verification. This paper reports the effect of roll rigid displacement speed in vertical direction in rolling on the element
deforment of the work piece, by analyzing the geometric relationship, metal flow, and slab element movement during VGR progress.
Using both Lagrange and Euler configurations, the CMFP is demonstrated to not be suitable for VGR processes. The flow difference is
related to the vertical speed of the roll. When the roll rotational speed w is constant, the flow amount of materials in the rolling
direction increases during upward rolling but decreases during downward rolling. Rather than the CMFP being applied in VGR
processes, the law of mass conservation can be expressed as material volume remains constant at any time for each element during
plastic deformation.

variable gauge rolling, mass conservation, constant mass flow, geometry relationship, rolling speed
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