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Fig.2 Loading curve of finite element simulation
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Fig.3 Dynamic recrystallization during rolling of AZ31
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Table 1 Rolling parameters

Rack strokes  Rotation Roller Rolling speed/
(once/min) angle/(°)  diameter/mm mm-s’
60 50 55.94 667, 800, 1000
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Fig.6 Equivalent stress distribution curves of each characteristic
segment with different rolling speeds: (a) reducing
segment, (b) wall thickness reducing segment, and

(c) finishing segment
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Fig.7 Stress cloud diagram and distribution diagram of sections with different deformation characteristics: (a) reducing segment, (b) wall

thickness reducing segment, and (c) finishing segment
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Fig.8  Equivalent plastic strain distribution curves of each
characteristic segment with different rolling speeds:
(a) reducing segment, (b) wall thickness reducing

segment, and (c) finishing segment

TR AL Btk I 9 A2 90 A1 2= B R oA B S R Rk
MNAZ g /AN, L 0, BEEFLEIE M AT, B P
SN ARBEHTIG R BEANRTREBUR , R N ARTE B K
[T R FLRE JE RG34 53X 5 B SRR T B 25
IR AR I3 A i e AR 2
2.3 FREFIRETHRERESS

10 Sy AN [ L A o P32 A5 A A BEYT Sl B 0 A s
. WERRTLIE B, AEFLHIR T an A N,
TARKAEBRIBVE A AT D, 257 i
MZEAR, BT THIFRE 20 °C, A FLHEE TN
BT UL ARG AR RE Y R K . X EEAS [ A2 TR AL
By Rl AT DO Y, Je e e FLAE AN DX, LY
e 52 40 B AL 1 3 A R K, AR AR AR A
A 2o [A] - FL T LAY B L R AR
XA B, BB LSS R AT, A AREEY A
I e T2

RPN, EMAERRAE S IR KORS B A
T3 SRR AR R i A B o L P K
T34 K o AERGIL B I RS 22 B, 800 mmy/s FL I T
SEHN ) AR BRI R AZ31 B R Y

9 AR TR B A I AR 25 B B o Al R T

Fig.9  Schematic cloud diagram and distribution diagram of sections with different deformation characteristics: (a) reducing segment,

(b) wall thickness reducing segment, and (¢) finishing segment
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Fig.10 Temperature distribution curves of each feature segment
node with different rolling speeds: (a) reducing segment,
(b) wall thickness reducing segment, and (c) finishing

segment
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Fig.11 Actual measurement and simulation results of outer

diameter of finished tube
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Fig.12 Actual measurement and simulation results of outer wall

temperature of each characteristic section
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Fig.15 Dynamic recrystallization experiment results in different deformation stages: (a) reducing segment, (b) wall thickness reducing

segment, and (c) finishing segment
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Effect of Rolling Speed on Cold Rolling Forming of AZ31 Magnesium Alloy Tubes

Chu Zhibingl’z, Su Hui', Li Wei', Xue Chun', Li Yuguil, Ma Lifeng1
(1. Engineering Research Center Heavy Machinery Ministry of Education, Taiyuan University of Science and Technology, Taiyuan 030024,
China)
(2. School of Machanics and Architectural Engineering, Jinan University, Guangzhou 510632, China)

Abstract: The rolling speed is one of the key processing parameters in the three-roll cold rolling forming process, which determines its
mechanical characteristics and temperature rise. Based on this phenomenon, taking cold-rolled AZ31 magnesium alloy tubes as the
research object, this paper analyzes and compares the influence of different rolling speeds on the equivalent stress, equivalent plastic strain
and joint temperature of each characteristic deformation section by numerical simulation. The results show that these parameters increase
with the increase of rolling speed. By means of the cellular automaton model and experiment, the preliminary evolution law of continuous
recrystallization and refinement of the grain during the rolling process was proved. A speed of 800 mm/s was obtained by combining the
comparative analysis experiment and simulation results with various factors, which can better meet the requirements of the process
requirements. It provides a basis for the selection of rolling speed of cold-rolled magnesium alloy tubes.

Key words: three-roll cold rolling; AZ31 magnesium alloy tubes; rolling speed; cellular automata
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