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Joints between 6NO1 and 7NO01 Aluminum Alloys

MENG Lichun'?,LIU Chunhui®, LAl Yuxiang’,LIU Limei*, CHEN Jianghua®'

(1.National Engineering Research Center for High-speed EMU, CSR Qingdao Sifang Locomotive and
Rolling Stock Co Ltd,Qingdao 266111,China; 2.College of Materials Science and Engineering,
Hunan University,Changsha 410082 ,China)

Abstract: 6NO1 alloy and 7NO1 alloy are two important lightweight structural materials for the applica-
tion of high-speed railway body. The microstructure, hardness distribution and corrosion characteristics in
a typical T-joint between T5-treated 6NO1 alloy and T5-treated 7NO1 alloy dissimilarly welded by metal-in-
ert gas welding (MIG) was investigated by electron back-scattering diffraction (EBSD ), optical
microscopy, Vickers hardness test and accelerated corrosion test. The results showed that there were sig-
nificant differences in the grain structures between the weld seam, fusion zone and heat-affected zones. The
weld seam had an equiaxed grain structure and the fusion zone consisted of equiaxed grains and columnar
grains. In the region near the weld seam,abnormal grain growth was observed in the 6NO1 part, while in
the 7NO1 part only recovery and partial recrystallization happened. In the heat-affected zones of the 6NO1

part,there was a hardness groove,namely softening zone, the hardness of which was lower than that of the
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weld seam. The softening zone is attributed to obvious coarsening of precipitates affected by the heat input

during welding. An obvious decrease in hardness occurred only in the weld seam after corrosion. In addi-

tion, the corrosion attacks mainly happened in the weld seam and heat-affected zones.
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Jok poAs A AR A M A AR PR AP R (MIG) & —Ffr A
B B WA AR T 1 % R L R
BRI T8 A0 I 3B PRI AR T /N KR 4 508 3 5 R
PRI AE ol b oy PR AR L2 L DR s < R bk
LIS > AT SR /N T 35 L R AT AR S B
R A SRR AR T /N 18 T A B AR 0
T R AT F R 6NOT 48 4 1 A
RN AR} AT L i B B A5 O Rk AT
JE - HAT SR & R M AR AT KR M B A R Sy
JHTULTNOL SR A e B A RPN 1 Tl RE
PN T BB PR RT R AR S5 R ARz T
RS SRS 2

iUl o N o s 7 N UK e g L 2
MIG $§3% 32 , HAz 1598 4R 75 iy PR3 A0 4 1 1T 5
PEDRE S R L P2 — ANV 2 7 L A5k
YEALSR 5 BRI T EE R 20 23RN M BE o 2 AR B 30
oM kAR A AT i 2500 MIG 84 4
SRAERES OW 25 40 A g 2= PERE B9 52 AT T K3
WFgE 1 AER AT A I 9T 3 B A e T S 3 1Y
JREEHE R XTS5 O R 12 T AR A2 A AR B Sk
HANPIRA T Z ARG ST S HERRLS Y
HERE, RS T AU B L B WS 3] )
2N BRI AR 5B 2% 1 S5 S AR 1 TR B 5 4 1)
Jo S AN TR ZS A T A SR AN [] 35 457 345 i)
AR 22 5 5 AR 1 DO 495 g 2 28 B 1 ot 1) AN 35 )
PEDE T SO B AR AL 2 B RS T 2 RE A
TR AR L SR TR I R AR e e A

AR SCWFFE MIG #5421 6NO1-TNO1 FRA4: T 3l
SRR RO 2R BE . B AR R T SR B I A
F18) 2 91 Xof e AL A WL 245 ) AR P AN 189 20 P 1) 5 i
ARG AR L S8 B2 5 B2 AR o & B 4

1 £ %
SCEG T T AR 4 Sk B TNOL-TS #U A 5

6NOT-"T5 HUAA KE 42 117 A s 5 L LA 1) A 6] B A
o 6NOT 4545 YAl B4y TNOT & 4. J7 4205 50k

B bR vh MIG i A8 P4 R O o 4l i
L IR22 00 5356 FR 4r » BER IR 22 9 AL~ o) WL
% 1.

D1D2
{7NO1 |
: o PR IAE
e e S & ol Bl
S —— S & att———— A —— B2
C1C2

B 1 TAREELTEERRENK ST
Fig.1 The schematics of the T-joint and

locations of the hardness tests

x1 BMNEZLNLZRS (RESH)
Tab.1 Chemical composition of the base

material and filler used %

Material Zn Mg Cu Mn Cr  Fe Si Al

6NO1 0.03 0.57 0.038 0.008 7 0.003 0.12 0.51 Balance
5356 <C0.13 4.9 0.011 0.057 0.065 0.12 0.13 Balance
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