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B £ AR RSORLI) AZ61 BE S A BEFE SR
JUAA] RUH 52 mil 4 4 1) 8 8l S 34 it 43 A o DI % 2 21
AR PR R B R Sk 1 B A 2 BHE
TAEZ MK TE . BT, B AR & X FSP il £ (1)
PO e BT T KEMR HZE TSGR
GV AR FL R BE S 4 1 FSP B gE i . X T L
E A 4 W L AN I BT 5L 1 08 ) S 1 RE AT
FE B 1 A5 1) 5 1 S K R A% 1) S 2 B8 X L FSP
T W ALZUR T 2 R R A TR .

W55 T FSP I T 5 %t 5L 2 AZ61 B A 441
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1 MREAE
1.1 sl
Sk F A R R AL A 1 AZ61 BE A 4L H
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FSP 3 A T B89 il s i 4 8 3% il e B A2 18 mm,
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R I FE BE R IEAL L JF R /K R FSP S5, FSP i
TE2 G 4y 5 W A SE R i FL I (RD) 5 ) g )
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Table 1 Composition of AZ61 magnesium alloy
JTLH Al Mn Zn Mg
G w/%  6.21  0.19  0.93 LR

1.2 HAME

BRI ToK BT M8 75 38 vh kR 3R T, 2R
JGFEWI RS (60 mL) + Z 12 (15 mL) + iz (5 mL) +
7K (20 mL) Y HL i 8 H R AT H I R AR OGO R

FER 5 V,.BH R 6 s. 1 Nova Nano SEM430 &
Ay HES% Kk F (FEL, USA) Fl SM-6380LV 43 ] %
(JEOL ., Japan) HL i 1558 WL 22 A 114 SO0 21 41 L 26
— A4 A, JF i F SEM O H A R BE BE 4 BT X
(Inca300,Oxford, UK) Xf £ 21 5 43 #4743 #r. F
SEM F i # 1924 3 HKL-Nordlys EBSD # il £5%
EHE 40 KV 2K 0.5~5 pm 04504 F #F17
EBSD W%, 3 F} HKL-Channel 5 {4 %f EBSD %%
SR VEAT M AR A R R S (U SR 4 U B
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oL A R LR N T 1) A 46 PE X (Stir zone, SZ)
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Fig. 1 Microstructure of rolled AZ61 magnesium alloy

(a) SEM; (b) inverse pole figure; (¢) pole figure.
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Fig. 2 SEM microstructure morphologies of FSP
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Fig. 4 Pole figures in of FSPed AZ61 in stirring zone
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Fig. 5 Tensile properties of the FSP along with different processing directions

(a)engineering stress-strain curves; (b) histogram for tensile properties of FSPed samples
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Table 2 Tensile properties of the BM and FSPed AZ61 magnesium alloy along different directions

U W75 18] Jit K 3 i / MPa PLHL5EE / MPa JE fift 5/ %%
BM RD 182420 318+9 14.8+4
TD 218+28 319£2 13.2£7
RD 90+1.9 260+1.6 34.843.4
SFSP
TD 104+2.1 268+1.7 28.6%7.5
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Fig. 6 Schmidt factor distribution in basal plane of

AZ61 at different FSP processing directions
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Fig 7 Microhardness distribution of the AZ61 cross-sectional

centre line at different processing directions
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Effect of friction stir processing direction on the microstructure and

mechanical properties of AZ61 magnesium alloy

LUO Xicai, LIU Haolin, KANG Limei, LIU Yifei, LIN Jielin, CHEN Wenwei, LI Zhujun

Guangzhou Railway Polytechnic , Guangzhou 510430,China

Abstract: Friction stir processing (FSP) is utilized to process the rolled AZ61 magnesium alloy in a single

pass. EBSD, SEM or EDS, tensile testing at room temperature and microhardness testing were conducted
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to investigate the effect of processing direction on the microstructural evolution and mechanical properties
of the stirring zone. The results indicate that the grain sizes of AZ61 magnesium alloy prepared by friction
stir processed (FSPed) along the rolling direction (RD) and transverse direction (TD) is 3.5 ym and 4. 3
pm, respectively. For the RD and TD processing directions, the average basal Schmidt factor value is 0. 42
and 0. 34, respectively. The second phase of FSPed AZ61 magnesium alloy in the RD is refined and
dispersed distribution, while of the second phase particles in the TD direction are relatively coarse. The
tensile strength of the magnesium alloy prepared in the RD and TD directions is equivalent, the yield
strength of RD and RD is 90 MPa and 104 MPa, respectively. The elongations are 34. 8% and 28. 6% in
the RD and TD, respectively. The microhardness in the RD is higher than that of in the TD. The yield
strength is inconsistent with the Hall-Patch relationship, and is affected by the texture, while the
microhardness distribution conforms to the Hall-Patch relationship.

Key words: friction stir processing; AZ61 magnesium; processing direction; microstructure evolution;

mechanical properties





