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HZeiERE®R (FEX) Development of Novel Cyclic Rotating Bending Process for Control of
Microstructure and Grain Refinement of Metal Tubes

MRRRE
Eff {#— (MANABE KENICHI)
BHMAFRR - KEREBEIZHRR - HiR
MREES : 10145667

PR REOBE (F130) : A CTlE, @BE 2R L e o il CoEmmik 2 £ x5 2
& 7p HERRHIE & O L 21T 5 S8 TR M7 CRBIEOBF % Bf5 L. CRB Btk 4 545
AMELT, B 12.8mm TAE 0.8mm O~ 7 3 ¥ 7 AGEE AZ31 TOFEMRFEFZER O 5 E,
H A 150° | AR E 20rpm T, 150 705 350°C £ TOFE A~ OIELE TEE S8 7= 3B Tk
EOREIZIBWNTSH CRB {EOFBESRISHEN TE 5 Z L AR LT-, —ERE ToOEL
e CRB A 41T » -tk D~ 7 % 7 AEE%1E, 2000 T CRBER A S84,
—EREOBLEE X ) &b 58RI & iEME M B LT,

RBRFEOBME (FEX) :

As a novel grain refinement and microstructure control method, a cyclic rotating bending
processing (CRB) method for metal tubes is proposed and investigated in the present study.
The principle is on the basis of the severe straining mechanism of metal tube by using
a continuous scheme with the CRB method such as Ono— type rotating bending fatigue testing
method. To verify the validity and confirmation of the method, a new CRB processing
apparatus is developed and then experiments with magnesium alloy tube AZ31 were carried
out using the developed apparatus. CRB experiments for AZ31 are conducted under constant
rotation speed of 20 rpm and under different temperatures from 150 to 350° C. As a result,
it is seen that CRB deformation at the lower processing temperature is effective to refine
the grain size compared with the case of heat treated ones at any temperature. In addition,
tensile properties at room temperature of the magnesium alloy tube, which is subjected
to CRB deformation at 200 ° C, result in the most enhancements in the strength and
ductility.
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