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Influence of 5356 welding wire on the properties of
6061 aluminum alloy welded joint after heat treatment

SUN Yanhua', LI Heng', TAN Guoyin', LI Jiagi®

1.Kunming Metallurgical Research Institute Co., Ltd., Kunming 650031, Yunnan, China
2.Yunnan Aluminum Co., Ltd., Kunming 650502, Yunnan, China

Abstract: In order to investigate the influence of domestic 5356 welding wire on the properties of 6061 aluminum
alloy after post-weld heat treatment, inert gas shielded welding (MIG) was used for welding. The samples were
prepared through solution treatment and solution treatment + aging treatment. The welding area was characterized
by microhardness tester, tensile testing machine and scanning electron microscope (SEM). The results show that
after solution treatment + aging treatment, the hardness of the heat-affected zone reaches 110HV, the strength of the
welded joint increases by 18.6%, and the elongation decreases by 25%.

Keywords: 5356 welding wire; welded joint; heat treatment; mechanical properties

1T F&E S5 AT B T P e T B 2, 606148 4
GEA AR R e LR EE S FRR R G E . WEMrERedr, MHATIZ, HHEERRE

PAT BAT AN T IS — R A R AR, A FREE, SR T EEREEY . EREE Y T TIG

BEEWH . BHEAA 5FEEH (202105AD160020) 5 HABHE LTl (202302AB080007)
F—EH: I, ESRTRIN, FEMRTWAAGEEMENT, E-mail. syh19771108@163.com,
WA B, MR, M A AR, E-mail: 54716149@qq.com,

2025 5581 $EHA I nmT

imf.mw/950.com



FEXT606 1ER A 4 A7 1% H Sk 1Y S L 2R g 2 P RERY
SO BERERW], FE120 AL HURE 98 AN 56
Bkt IREERY 5], BRI (R EE X Y RE
RPN BRME . HEA SO T 6061584 4t & 4
fik hMIGHR K O 2 e Ty “ PR RE . S5 R 3RW,
LAERAO434 & 402 A PR, R s
9IEY 51 RT A/ MRS DR B SO RS, R
AR, SR RN S T S AR, B A
MR E,  anR RO EAF . MIGHR LA
AR, RERAH, SBAERAERET S HAR
L. SRREBY RIS F B

SIS6SEA RIS, AR, UG
VEAIREM R RS iz, BAl, BAKRECH
AR, JFaes AT fERL, [
] A AR 7 B 22T AN RE T 2 vl PERESE oK, 2B ak
F& R A SR ot 0. ik, JF R E
fE53564% 22 %6061 50 A it T ZMH R R BLSE
o
2 REHHRER®
21 B

K RF b 24 JESmmA606 1856 4 Mo 70 e P 5
JTHPR5356) L, R ROARZZ gy WA

®1 BMREBLUERS RESH) (%)

g | Mg | Si| Mn | Cu | Fe | Zn |Hfh| A

6061Fk44 1.0 06| 0.15 | 02 | 07 | 025 | 04 | &

e

53564844 5.2 |0.13| 0.1 | 0.01 | 0.13 | 0.12 | 0.17 | %4

22 REH*E

R E 2535658 & G IR 22 AT FHORHEIR T2
RS, SRR TR At MR 120k, MRl
Rt 4300mm x 150mm x Smm, ¥ 0T 460° ¥
BeH,

fein

B REEE

1% 3% 5 4 &

Welding & Cutting

SR HIATLAR 07 75 25 B I i 171 2R A S8 A4 B
FI, RAEEARY R (MIG) Jii;, L2
Jy: MREEHIE120 ~ 140A, HLJRHLE20~22V, SR
T E144 ~ 180mm/min, #i A2.880~4.620kJ/cm,
ARG 20L/min, 4256 S E G (UNE 4 8145
FIFEAT THBRIM, Ak LF HGRIE

IR BEE3AIK B3I B AT 4 T Ak
L ANHEATHRSCEE . EIEALEE B+ BROLE,
RS o nhtt, 2", 3, By, @
AL Ik A PR R A 520°C IR
30minfFdEfrkige, IS EE KR A Ha PR
HOnERE180C, fRIGI12hEHEE R F&A, RH
HVT-1000%Y @ (R B T MR AR B e SR O R, R
FCMTS 10564 4Le% il )7 fe i 7 IR 3 MLk A TR B Bk
SREEMNR, FIUH B 4 Kb & SRR
ft.

3 HEERSDH
3.1 mEEMK

P SR AL B A 5 A I B AN B 2 . B2
A, ANHEAT BB A T G R S B/
s, LRGN A SEmU N, ERAE O
ZeommAbPARAN X A FE R B IR I1E, h64HV, S&
JRTER, ZIEWA RN, HART B, e 95 F]
BEb ), BEEEA RIEIRTE, BeWI6061 R4 5 i 52 7
BB G , B A RE BE A B IE EERY T
B, TR AL IX . X PR A B E DX A T B A
I 280 ANt P 2 [R] (Mg, ST HH AR R R TP
b, BI85 T pLie s iLFnEa R A", fERGE
Wi 55 BEAA 28 SR AL, R BEMG AR, S h BEAA T A
TR KR

AR J i A PR A 2 TR R R X P X
MIRE 3 A W AT, BB Uk, AR
X, B, BIMLEARE, BB L& b
THEa%, mT535658 A& &t Me® & T B
606155 A4, BIEAES20°C fRIE30minZ {#Mg T3 4]
PGP, ARSI XAT HMe,SiAH, Rk
Ferb il Mg, SifHE A Tk th b, fEREIE LR AT H
Mg, SitHBCA SRR, (EAR B K TARE N DX A A
Fiig Tt

3R AEAR SR AT T 1 + BB B, R

202547 #8HY

ol N

mf.mwl950.com 57



20254 4584

13 5 4 &l

Welding & Cutting

W, JEHE T, 25, B X R 1
FRMEHETE, KFIOHVEL |, E & Gy X
GNP EIAARE BE . RS EA LR, 1T
2 A ey AR R NS, TR A BRAY DS N HE AT
PG AT N TR BAC LS, i BT Sl iE i
oy Bk B2, FE A RLAN i A0 AT H A/ M g, S 153
feA, LA TR, HZRAIER
FNAGC PR FENA ,  FARH A bz 2H 21 2 78 I 7 s A
K, FEERFERELTRE, Bk, 2 BE -+ R
REERIE , ARt Sk RGO DR R A P v, (AR
WA T SR X S A B o

B2 TERERIEESH
3.2 AN
R 20 3Ry B ECRL IARE, SRR REST
Tz feRe i, IR A RBCE(E, k2,
R2 REDEREEINNFEE

[N PUhi g JER,/MPa A (%)
1 208.07 16.2
2 241.95 11.6
3 246.77 12.1

1A P Bohs 38 B % 208.07MPa, Wi 5 ik =&
h16.2% . 2R AT EIA AL I, BubnoR 4R
B #|241.95MPa, Wi MERTHERE11.6%, 3°
AT B + B B e, Hpuhi R R S R
246.77TMPa, WifEMEKRTHEE12.1%, 55 ERF
AL TR IR I [ 7 + O B AT e A SR TRk
SRPE, HAEA + RSO B SR v SR T o
Ko

At B EE RN, RS A+ B8Rk B R
Bk bihiR Rk, hKERG, HIRFEhSET

5 8 imf.mw/950.com

§ &2 nm

EEC R, MgSSiElEEM o (Al) A, 3K
R A E A s TR ELE R, 2o
(A1) AHFEIM NS5 & #i SR AL dh AR, TP
BiE R FEEX (GPIX) , #riftHREKk,
RREHIRSARIR (BUAR) |, BEEIL AT B
AIFSEAS, BAHELE A AT E IR AR, SR FE A
RS b, BRHRHIEEE, AT MRERIpHE, AN
Mg, Sis{EAR, XA RHEREREISRILIEN, BfREE
BT 2K 58 FE RO IR 59, X 5 T R IR A R —
.

el 3T s Ay T 0 BT 2 A 3, 1 ok
AW R R INZAAE e KB ERTE, LLE
25 Ko £, AR 2, 2 B 5 1K
TEARML, [RIRFPERE “WETEIRRE ™ RRAE, RWHZLAE
) 8 2y = A B LT 2, 3T Ay ) I B i

a) 1k

b) 2

¢) 3B
B3 HifhEf OSEMER



BWRAR AR, o W& KM%, 60614
A EAM S EALEE, P BA AR5
PERCR:, R ferh, Mg, Sifil B &R TR A R E
Mg, SiFH 5 At S A B AL BB M g, SiAHAS B S A il
2, SEIEHALINRTE RS . I 0 RE S 58
itk = &,
3.3 FEM S

e 47775 A AN [ A S A 5 v o) Bl 7 ok
Gy or A, BN R X, A MCAERX . A
danlDAWIE A, MeIrsa /e il pi A 5 W1 e ak oy
BREE, AMIRX Mgt & & B TR X,
XA HURX 535647 22 b1 BH 5 Bl X 606 141 FHHIM g
RS REESR; SUCHMMER AL, BFURKHY
SiTCHEE EMZIE T B, MNE4bAFH I, 2t [E
EALER S, PXMgTe 3R & mp v, TR [ i
RePRA I R, Mere R e R S R AR T
14, MR EHA KR EHSY 8, ST
HAMAYE., NE4cT B, 2 + b8t
g, MMM RMSicRE Real T—
B, XAERCHEE TGS R, & FoCH A
oo, REE T A By ORI oy Bl fE , R R REE
+ AR E AT HMg,SitH

4 LERIE

1) RHIS3562 2251606 158 & 4 2 & 7 4b
A+ IO, SR SR A I XA R R
s [EA + B AL B A X A B3R 110HV,

2) [ A+ IRl B RS R A Sk 0B R 3
18.6%. K TI#25%,

3) 1 2R MEWT A LAR R WAL, 3N M

1 Ay ) 5 U 2 A EEL T 4 TR A I 24 5 5K, 640 )

BEARME, EZEEE 4606154 & h & HMg,SitH

H5 AUE A3 P e A — 3,

SE -

(1] T24, FER. KB EEHAAEEELEM
BewtR54£70]. AE€4EMmI, 2005 (4) .
21-24.

2] B %, WHE, AKR, & H—REBKH
221948 64 B RE 2841 [1]. FAMAH I ¥, 2007
(6) : 61-64.

B3] HE&ER, T%, £4F, 4. 606144 4£MIGHE &

e e

1% 3% 5 1 &

Welding & Cutting

a) 1fE

b) 2"k

c) 3"tk
B4 AEEZELBERERS N
KAl B R R A T LY, 2023,

52 (3) : 139-141, 148.
(4] A# A, TR, £, %. 288 %KH60614
(FHEH65151)
bz 0 tmursstcon 59



a) HP-31ikpE

b) HP-32if¢

1% 3% 5 1 &

Welding & Cutting

c) HP-33{F:

5 BEIZiFEineE

FRUED  3AVTARERY ob o I RE R 39 (H > 60T,
ME=>42), SHPFE R H, R4 X ohd RICRER
PR/ H83.3T (HP-33) , IR E R0 2 i3
AR SR

(3) iR HEL T AR MR i AR
SR ER I R A% 0T, R Sk O B BE RS AR 4 4 1E
220HBW /A s Bl S AL BRI R A5, 4% [X 3
B TR %0,
42 #ig

07MnNiMoDR#{, 10Ni3MoVD# 7 [f] 5% Fi
IIRIRAR 28 A W AR 12 B AAME B 2 Ok AT ek AN
UL, K A BURL 58 K i T REM BLRL SR T
BRI, FREELC. PRy oh o BIRE . J54E A B 1
RAF, bR R,
5 4%

it e PR bR, %F07MnNiMoDRENFN
10Ni3Mo VDEXF FlbA BU2H A EA T HESIAR:, FFREATI7
BLEWE, e L 2, 5 5%t
PRI HEAT T AN [R] A B AL PR OR 7l I ) 40, it

PR gE TR RIS . e . IR o RIS S

PRSI ic & TH IR G 5ds . H o5 teRe

RIS S R TF A RMERTERIEER, Prdh T34 IR 42

TEVFEIRIE SR At . MR35 s (R BR

i BRRI AT, BEETRE TS AIENE SR, W

R,

Sk

(1] x|, EE4, Zix, 4. £F07MnNiMoDR#
RABTLHFONARET L] £ B ALE,
2021, 46 (10) : 137-143.

2] FRX, BT, TEN, £ KREEHEBRAN
07MnNiMoDRE# T ¥ # £ [J]. W TRk &5%E
2022,59 (5) . 17-22.

B3] =4, hER, K2R RPBREHBEERARH
KA EHFE, 1997 (1) : 49-60, 90.
(41K F F. W M2k 62 A 07TMnNiMoDR4 # )& #8715 [J].

FF R A LA, 2015 (1) : 57, 47.

[5] £#. 07MnNiMoDRFEMIE FHRAETZ . 4R
KU RD]. ER: ERAF, 2022,

(Wefs H 4. 20250107)

#,

( E#23E5970)
CeRBEELUARRAFUERGZ ML BEHR
K, 2024, 53 (8) . 18-23, 145-146.

[51 B4, 2, RAF, %. 606145648 F M
Ji MIGI® # Sk O AL 8 R h e [I]. B8R
K, 2024, 53 (12) . 41-46, 146.

[6] X|k. 606145 & & AT EHE B df i ZOF &% T 291 K11
4 BT (#KAL) , 2010 (8) : 67-69.

(7] #4, X%, K, £ BRECLELHARE
KRR HE4BMmI, 2008 (2) : 9-12.

(8] Wik, Mk, ELH, %. AAG0634E 4 4 ) M
ZirroAT)]. Bl TREEAKFE ¥R, 2021, 35
(3) : 197-200, 228

(Weha HI: 20250414)

o ST

202547 48]

mf.mw/950.com : 65



