528 &5 7
Volume 28 Number 7

TEERERFR

The Chinese Journal of Nonferrous Metals

2018 4F 7 A
July 2018

DOI: 10.19476/j.ysxb.1004.0609.2018.07.03

RIESEI 6005A (R EERE X1

RN T F I RERT R IR

BIiLR, A ¥, AE, A%, £

#, ¥ &

(WEE TR MORRR S TR =BG, FEAIEES 010051)

OB PSR A AL SR AR R T LU HEAT 0T, Bk T TR AR S RERO TR SRR SR
HI L7 HUN AT 2 BT (EBSDY ML RS, W50 b R 6005A B G Ht B ISR RIS R . S5 2R3
FrIKME A 500~580 C I, 6005A et a L34 kb )OS 250N e B4R S e dt i
540 CIN, JESHLUF SRR B, 2954 52 pm,  HLGIN 0 b RO S SRR e i IR LU /N AR L i 1
Pt bl %, HBEEGRELRL PR, /N RS T AR R AR S A 65% 247 o -3 AL AR o M iR E AN Tz
9 B B Mt P B T S0 BT R RS U8t 540 C, AU AT Rem s, iR

J 68.56 MPa, Bz Ny 119.87 MPa.

KEEIR: 6005A < ZMUBHT; G, Haki; BHdg Jetiag

XEHS: 1004-0609(2018)-07-1291-08

FESES: TG379

MRRARARRD: A

BEE MM BB T, M s o+
ARSI B O TR T SR 3, % Lk R
TR BRI SR R AN A A O AR R
M EEIN TR, AR B R i i 2
Pt B, fE BB R R, &R gt L4y
W, EREENEMN ST T —MEGERE, M
TTAE RO B IR I b P ), L ik Bk T e 5 i
BRRYRA IR B O, (R, SRR A IX A 41 47
THUAR AR IR A A AT RS I A ) i —

SRR A R R REEANE S, &
JUT-2 P 23 (R (BALBR AN B8 i, b T IS s 45 )
%, PR JG OR A TE A 5 A A (1) 4 s TGV 5t
B, PR AR M o) LR 5 S0 A 1) A 23 1 e BEAT BT
U, HAET, SR B R B ACE S A = N
F KN ) /N R TN B, A KN s
BRI R SR (0 5 i, vl il AR sk, [
W b B0 10 4 JE T 7T It R v A0 3 K 2 2 01OV
IIHT TR S R R K N R s e, TR T RS R
i BINGOL ZUHFSY 7 28 0 AR M 55 Ik ) Ak
I 30 RS (1) JT B R TR R 532 ) o AN SCAE 5 BT A1 R
UBIERI AT T S A A S R T S 0 A T
PIRE SE R TR, BEE A R TR A

(5 P MR E AR 7 RE It — 20 58 3, AATTk R
) A A ZUBAUL IR 75 325K PG 73 SRR 47 s i e 2 2 3
Az, AHE A SRS fy il i TR0, MR RN)
Z N

AT HE7R R DA URFAE 7 SRR A X
NGV TR SR 45 5 s BT T iz
FESRANT A B A I S id R, D BEASCAR & i
Th TS L RN R, AR B RS S R AL
PR, BETE T BRI ) 500~580 CHY, JEA
DR Sk 2 SN AR SR AR 1) 0 2V RE . IR S
HUE R PR AL

1.1 #HEEEET

B 1 o A A SIS Hh B B s B 1L A5 s i ]
AR T HI3 BRI, (I 1 ml4n, b T I
WoRL, BB BN EIRTE, FERE AN [E T A
HAN—ANEREN, FRBRAMNARER 5°, EFA
A A5 B Ay 59, JE Ik A AN EL AR P TG A 45 A A
-G L A7 3 He VR I A B ES ,  ATT B B R

EEWH: ERAREIEES I H (51364027); Pl Tk K& 4ES A 150 H (10381007)

Iis BEA: 2017-05-23; 1&iTHHA: 2017-07-20

BIEEE: WARY, #u%, 1t % 0471-6577257; E-mail: dongnan_huang@]163.com



1292 hEA SR R

201847 H

Circular sleeve [77¢ 24— Stem semicircular die
(@
SAONNS
d22.\
N
NN ZSE
= =~
! N
[
A =
=S
A 85¢
dlll
d164 Unit: mm

(b) Stem  Semicircular dies

Bl 1 Hra R AR R
Fig. 1 Schematic diagram of die structure: (a) Processing

schematic diagram; (b) Real dies
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Table 1 Chemical compositions of 6005A Al-alloy (mass

fraction, %)

Mg Si Cu Mn Cr Ti Zn Al
065 073 0.13 031 0.16 0.10 0.10 Bal

B RS AR B AL AT, BRI 30
mm/min, Hf 3 43 514 500520540, 560 1580 C,
AT A o B2 B At Hs S50 /T I Rl sk
Yixt LA

3 s A RARRE T B EBSD 3K (1 V1K
PR R o B R TR A TR S A IR A
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ML EREAT AR I, A EE Dy 3 mm/min. £E
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EBSD 4347,
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Fig. 2 State and shape of billets: (a) Before weld; (b) After

weld
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Fig. 3

Size and cutting position of sample: (a) Cutting

position; (b) Size of sample
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Fig. 4 Microstructure and grain size of original material: (a)

EBSD image; (b) Distribution of grain size
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Fig. §

EBSD images showing grain
morphology of welding zone at different
extrusion temperatures: (a) 500 ‘C; (b)
520 °C; (c) 540 C; (d) 560 C; (e) 580 ‘C
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Fig. 6 Area fraction of grain size of 6005A extruded
at different extrusion temperatures: (a) 500 C; (b)

520 C; () 540 °C; (d) 560 C; (e) 580 C
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Fig. 7 Grain size of initial sample and extruded sample at

different extrusion temperatures
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Fig. 8 Relative frequency of misorientation
angle at different extrusion temperatures: (a)
500 ‘C; (b) 520 C; (c) 540 C; (d) 560 C; (e)
580 C
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Table 2 Mechanical properties of welded A6005 alloys at

different extrusion temperatures

Tensile Yield )
Temperature/'C Elongation/%
strength/MPa strength/MPa

500 57.44 4423 4.16
520 87.22 51.89 3.54
540 119.87 68.56 10.4
560 90.13 58.09 5.94
580 86.51 53.87 3.14

120+ =—Tensile strength
*—Yield strength

100

80r

Strength/MPa

60

40

500 520 540 560 580
Temperature/'C

B 9 FrHRIREXS 6005A FE 4 IR A Hh i 1%

Mg

Fig. 9 Effect of welding temperature on yield strength and

tensile strength of 6005A Al-alloys
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Fhi, HoPEERL RS SE RN G 5 i B
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iR S A N5 A1 P =TI A 3 D AN 24 N £ A
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LI (1 R RTS8 A R e e o (R M 4R B R
WEEIS, PS8 SRR FF AR M K.

2) (EANRIG R NG S, B 1 B 21
NS PEE B BT LA 2 o L RE G B R 1 T i
ISR PEE B AR AR A ZEAN K, #LE 65% /5 A

3) I A B A A I Jee e R R T o P B
PR T & 28 EAHE P& Bt R
ik 540 CWF, Jp%atkedmls, JHARGREEA 68.56
MPa, Hifisw/EA 119.87 MPa.
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Influence of extrusion temperature on microstructure and
mechanical properties of welding zone of 6005A aluminum alloy

XUE Jiang-ping, HUANG Dong-nan, ZUO Zhuang-zhuang, XUAN Dong-po, WU Nan, SUN Lei

(School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: A new die was designed to solve the problem that the alloy was difficult to be taken out when it was welded by
porthole die extrusion. The effect of the extrusion temperature on microstructure and mechanical properties of 6005A
aluminum alloy was studied by electron backscattered diffraction (EBSD), combined with the mechanical tensile
properties test. The results show that the average grain size of the welding zone will be reduced at first and then improved
when the extrusion temperature is in the range of 500—580 °C, the average grain size is the smallest of about 52 um and
the uniformity is the best at 540 ‘C. The percentage of the low angle boundaries of welding zone is the highest and the
relative frequency of low angle boundaries keeps at 65% with the rise of extrusion temperature. The tensile strength and
yield strength of the welding zone will be improved at first and then reduced with the increase of extrusion temperature.
And the mechanical property of 6005A aluminum alloy is the best at 540 C, the yield strength and tensile strength are
68.56 MPa and 119.87 MPa, respectively.

Key words: 6005A aluminum alloy; porthole die extrusion; extrusion temperature; welding zone; microstructure;

mechanical property
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