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Theory and Device Design of Multi-stage Roller Forming for Straw

Liu Pingyi Luo Longmin Li Haitao Han Lujia Wei Wenjun Zhang Shaoying
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; The burning of crop straws polluted environment due to lack of high efficient and rapid
industrialization processing measures for straws in the producing area. Based on roller forming principle
and theory for straw with no mold, a technical solution was put forward, including roller rolling, high
pressure and cold forming. During the experiment of key performance parameters on the multi-roller
forming for straws, corn straws with different moisture contents from 9% to 23% and size of no more than
12 mm were used to study their compression properties by an universal testing machine with neither
a mold nor a closed state. The curves of compression properties were obtained. Yielding phenomenon was
found during the compression procession and the compression process can be divided into four stages
which were the loose stage, pressed stage, yielding stage and forming stage. Meanwhile, the compression
yield limit of corn straws was decreased with the increase of moisture content. Briquette thickness test of
straw with moisture content of 9% at various compression levels verified the roller forming principle, and
it also provided design basis about the compression ratio for multi-stage roller forming device. Finally,
based on the principle of roller rolling and forming and the compression properties of straws, a multi-stage
roller forming device for straw by using feed rollers, compression rollers and forming rollers was designed
which can meet the requirements of efficient and industrial production technology in the producing area.
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Fig.1 Sketch of multi-stage roller forming for straw
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Fig.3 Schematic diagram of multi-stage roller

forming machine for straw
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Fig.4 Mock-ups of pre-compression device
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Fig.6 Determination of compressive yield limit
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Fig.8 Curves of compression properties for corn stalks with different moisture contents
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Fig.9 Curve of straw compression properties
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Tab.1 Yield limit of corn stalks with different

moisture contents MPa
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15 71. 889 68. 526 77.468 72.628 13.599
17 58. 831 58.94 59.268  59.013 0.034
19 52.559 48. 664 53.533 51. 585 4. 425
21 45.933 42.305 43.515 43.918 2.275
23 36. 545 39.622  42.838  39.668 6. 601
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Fig. 10 Curve of yield limit
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Fig. 12 Three-dimensional diagram of compression roller
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Fig. 13 Three-dimensional diagram of forming roller
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Tab.3 Technical parameters of multi-stage roll

forming machine for straw
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