Mechanical Engineering and Technology HlB LR 5K, 2017, 6(2), 159-168 Hans )i
Published Online June 2017 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2017.62022

Effect of Microstructure and Mechanical
Properties of Welded Joint of A7NO01P-T4
Alloy by Grinding Size

Huaipu Ge!, Zhonghuang Yun!, Zhongchen Dail, Ningning Fu!, Ning Xial, Jingnan Sun},
Guoqing Gou?, Chao Qin2

'CRRC Nanjing Puzhen Co., Ltd., Nanjing Jiangsu
2College of Material Science and Engineering, Southwest Jiaotong University, Chengdu Sichuan
Email: 13655167051@126.com

Received: Jun. 3", 2017; accepted: Jun. 18", 2017; published: Jun. 22™, 2017

Abstract

Aluminum has a low density, high strength, good extrusion performance, good weldability and ex-
cellent processing performance and other characteristics, which has become the dominant vehicle
production materials of high-speed trains. In the aluminum car body production process, welding
technology is the most widely used production and processing method. After the completion of
high-speed train’s aluminum body welding, Weld will be a certain reinforcement. Weld rein-
forcement will not only affect the overall structure of the dimensional accuracy, but also affect the
safety and reliability of high-speed trains, so in order to meet the actual requirements, most of the
welded joints require more than a high polish. Thus, research on weld reinforcement grinding
process is very necessary. This article studied on the effect of different polished size on the fatigue
properties of A7N01P-T4 aluminum butt joints. The results showed that different size polished
aluminum butt joints tensile strength has little difference on elongation. Effects of different
grinding size on the polished aluminum butt joints fatigue properties change greatly. Fatigue
crack initiation in weld defects was more common in the pores, slag and hard phase. Thus the
main reason that affecting the fatigue performance of welded joints is the welding quality.
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Table 1. Main chemical compositions of A7N01P-T4 alloy and solder wire ER5356
%2 1. ATNO1P-T4 $5 A & & ER5356 /822 =B L F B 5 (Wi%)

MR Si Fe Cu Mn Mg Cr Zn Ti Al
7NO1 0.30 1-2 <0.20 0.2-0.7 <0.4 <0.3 4-5 <0.15 A
ER5356 0.25 45-55 <0.1 0.05-0.2 <0.1 0.05-0.2 0.1 <0.15 RE

Table 2. Welding parameters
F2. BEIZSY

B ik BRERER(mm) HIA) RNV FL LA SR T B (mm/s) 2 e (KI/mm)

1 131 1.2 222 24.3 DCEP/+ 8.7 0.50
2 131 1.2 232 25.2 DCEP/+ 6.4 0.73
3 131 1.2 196 24.2 DCEP/+ 54 0.70
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Figure 1. Diagram of welding groove of butt joint
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Figure 2. Microstructure of A7NO1P-T4 aluminum alloy butt joint
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Figure 3. Hardness curve of A7NO1P-T4 aluminum alloy butt joint
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Table 3. Tensile test data of A7NO1P-T4 aluminum alloy butt joint
= 3. ATNOLP-T4 {5 & & FHEREL R R I8 B

[EVEE R PUhL IR E/IMPa H){E/MPa i 5 /M Pa H){H/MPa IEAR % FI{E% Wi B

7-40-1 308.29 269 2.8 545
7-40-2 298.05 303 268 266 2.75 2.68 R4
7-40-3 303.86 262 2.51 R4
7-80-1 282.4 280 3.15 4%
7-80-2 313.32 303 274 276 4 352 544
7-80-3 313.97 276 3.41 L8k
7-120-1 282.12 248 3.25 JR5%
7-120-2 288.29 288 260 257 3.52 3.36 R85
7-120-3 296.12 263 331 ord




Table 4. Fatigue data of A7NO1P-T4 aluminum alloy butt joint
= 4. ATNOIP-T4 SR & XTI IR 5 HIR

sk R /mm $k B TSR H RS #H A /MPa (E2NERYS eSS
1 120 663900 R 4%
40 2 110 10000000 W
3 100 10000000 W
1 120 677500 SR 4%
2 110 1324040 4%
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Figure 4. Fatigue S-N curves of A7NO1P-T4 aluminum alloy butt joint after being polished by different particle sizes ((a) 40 mesh,

(b) 80 mesh, (c) 120 mesh))
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EERE 25 PR A 110 MPa,  7-80 HFE 9% 75 #BR v 100 MPa.
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Figure 5. SEM diagram Fatigue fracture of A7NO1P-T4 aluminum alloy butt joint after being polished by 40 mesh
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Figure 6. SEM diagram Fatigue fracture of A7NO1P-T4 aluminum alloy butt joint after being polished by 80 mesh
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Figure 7. SEM diagram Fatigue fracture of A7NO1P-T4 aluminum alloy butt joint after being polished by 120 mesh
B 7. % 120 BEVITEE ATNOLP-T4 B & & XHEELME 5 B O SEM

4, 4Eig

(1) FIH MIG A SRAG R4 I & LA U (048 & Rk, Frfiilin 45 SR B ATNOIP-T4 fE & &8
RS TR s BEAR T BEM BT hr s B2, R A iy DAL A TR g O A B, T ATNOLP-T4 456 S 1R 4%
Pk IR S50 FE eIk, BOMIREEER T S9MT o BEAEFT SRR AT v, IR S A fel o P55 R i R
FESA AT N R, {H T BRIREER /N

(2) REEk 0 B P /E SR AR AN TR, HLURE A I o o 7 25 A5 5% Y TR P 2 BB T vy, (HURTE B B IR
Zerh0 16 mm o AAFAEAGIX o SRSk AR B (1 AR A R B R SR EE B IMER T, AR E
T — RN

(3) ESREIIEIRMIER T, HE 4 ATNOLP-T4 SRR AT X . JR4EX UM X, 7EFA
SO X AFAE ALK, FEARE I XS B A F 1 AL s M 55 MO A, 5 S% PO NSk g, 1R
BT T AR & o JE S OB BUER BRI & XAFTE ™ B AL A S5 S M R B AN Y 51 1

(4) AFEHTEREE N6 4 ATNOLP-T4 M43k 1) S-N it 2 B AR A A Al [R], Bl 5 7 @ 8 10 B
G 55 A Pt BT BB WL FE X HC 0 B R 5

(5) JREERESIE T W RS R AR AR SR AR AL, PR RS R 55 T T ELFE =840, RO 57 REUHHAE XL 55
PR IX MBI X, I H & XA A A FE WS BT R SRR AR AL SN, HIRsE 7
TESILEGRIG, R o7 Ay TR AL 4, HEmi IR sE by e, RAmR.

(6) ESRIFIE NG A FIAE SR H S O FAGE I DX T BROAL X, S DX 3 s P A AL, 70 ME R A BT
R, AH RIS WA IR A RS AR, AL XN ATNOLP-T4 #56 & 8RS 55 F fn s AN K, 1E
HEAT 98 57 1k BB 1) 50 L B L R R k.

Lk (References)
[11 FExR. mEIEHREEFERNREEORM]. AR 78R S0 R A, 2012
[2] RSB )5 350km/h ST mE S A HOR K R ERIR[Y]. PUESCIE, 2007(11): 42-43.

[3] Yang, S.L. and Lin, Q.L. (2011) Microstructures and Properties of the Al-4.5Zn-1.5Mg-0.5Mn Aluminum Alloy
Welding Metal. Advanced Materials Research, 148-149, 640-643.
https://doi.org/10.4028/www.scientific.net/ AMR.148-149.640

[4] RS, Z=0H, WIS JREER TN ATNOLP-TA 54 & IE R s ERE s ma[d]. WL 5IWEL 440, 2013,

36(6): 52-54.



https://doi.org/10.4028/www.scientific.net/AMR.148-149.640
https://doi.org/10.4028/www.scientific.net/AMR.148-149.640
https://doi.org/10.4028/www.scientific.net/AMR.148-149.640

[5]
44(5): 214-216

[6] f, EEALH], XIKA, EiFE. AL

A GBSO

AL

97

73 i H

| =0A
5

WU, R, S, R4, 2KsE. ATNOLP-T4 48484 MIG BEE T ZRMA[]. #In T T, 2015

m[J]. FEEESAR, 2014, 35(11): 18-22.

BT BRE R E R T RS

B ars\RS (QQ. i
N DT 5t A58 FO 39 T

24 /N DA SR S I T e )
RUFRILE L BERR

b B AT

IR

A 2% 7 25 e IR

H

Noakowpr

)

AEE S http://www.hanspub.org/Submission.aspx

HAFIHEAE : met@hanspub.org

Hans iXlth


http://www.hanspub.org/Submission.aspx
mailto:met@hanspub.org

	Effect of Microstructure and Mechanical Properties of Welded Joint of A7N01P-T4 Alloy by Grinding Size
	Abstract
	Keywords
	打磨粒度对A7N01P-T4铝合金焊接接头组织及力学性能的影响
	摘  要
	关键词
	1. 引言
	2. 试验材料及方法
	2.1. 试验材料
	2.2. 试验方法
	2.3. 测试方法

	3. 试验结果与讨论
	3.1. 显微组织分析
	3.2. 焊接接头硬度分布
	3.3. 拉伸试验结果及分析
	3.4. 疲劳试验结果及分析

	4. 结论
	参考文献 (References)

