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Fig.2 Sampling position for nano-indentation test

Fig. 1 Dimensions of weld
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. . . . selection for the nano indentation test
Fig.3 Sample used in nano-indentation test
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Fig. 5 The elastic modulus change of base material Fig.6 The elastic modulus change of weld material
region along the thickness direction region along the thickness direction
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Fig. 8 Sampling position of micro tensile test
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Fig. 9 Dimensions of micro tensile specimen
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Tab.1 Elastic modulus in different regions(GPa)

HEF S 1 2 3 4 5 6 7 8

HE AR 4E 0 BE B (mm) 0 2 1 6 8 10 12 14
Up 77.68 71.73 64.45 67.79 69. 86 77.24 67.27 58.98
Middle 65.18 69. 37 72.88 60. 39 64. 65 58.98 68.92 60. 50
Down 64. 05 69. 31 66. 89 70. 59 66. 21 60. 11 61.20 58. 19
Average 68. 97 70. 14 68. 07 66. 26 66.91 65. 44 65.79 59. 22




UFEAR A AR oL i 7 1 (mm)

&l 10

SR PR o A AL

Fig. 10 Distribution law of elastic modulus

K11
Fig. 11

B FEATAT LA O R ¥ (mm)

e AR BR 73 A1 R A

Distribution law of yield limit

56 W FERBE BA SRk 1 # PR S oY 815
F 2 ORIE) X AR e i IR B R (M Pa)
Tab. 2 Yield limit in different regions(MPa)
RS 1 2 3 4 5 6 7 8
FER 4 0 BR B (mm) 0 2 4 6 8 10 12 14
Up 132. 90 115. 47 116. 82 128. 61 160. 40 145. 08 170. 19 194. 23
Middle 134.93 109. 00 116. 13 152. 58 151. 99 139. 64 169. 52 193.92
Down 130. 67 112. 80 121. 33 159. 16 147. 22 141. 40 173.78 198. 06
Average 132. 84 112. 42 118. 09 146. 78 153. 20 142. 04 171.16 195. 40
F 3 O IE) XRS5l B A R (M Pa)
Tab. 3 Tensile strength in different regions(MPa)
WHE RS 1 2 3 4 5 6 7 8
[ R 5% PO IE B (mm) 0 2 4 6 8 10 12 14
Up 227.22 226.72 207.13 212. 48 291. 28 284.52 292.60 309. 34
Middle 222.80 220. 33 205.02 291.93 297.31 278.62 288. 60 306. 04
Down 226. 35 223.08 218.02 304.93 293.05 284.25 293.49 311.42
Average 225.46 223.38 210. 05 269.78 293. 88 282.46 291.56 308.93
4 NIRRT A 00
Tab.4 Elongation in different regions( %)
BT 5 1 2 3 1 5 6 7 8
[ R 5% PO IE B (mm) 0 2 4 6 8 10 12 14
Up 7.370 13.13 5. 750 4. 580 11. 24 15.12 10.73 9. 950
Middle 10.52 13. 81 5.490 14.48 15.73 15. 21 10. 21 9. 290
Down 7.670 12. 38 5. 690 13.70 14.09 15. 33 9. 960 10. 12
Average 8.520 13.11 5. 640 10. 92 13.69 15. 22 10. 30 9.790
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Fig. 12 Distribution law of tensile strength Fig. 13 Distribution law of elongation
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Experimental Study of Mechanical
Properties of Aluminum Alloy Welded Joint

DU Jia-zheng's ZHAO Zhen-yang'®, HUANG Cheng®, WU Hui-giang®, ZHANG Xiao-ying®
(1. Beijing University of Technology, Beijing 100124, China; 2. BAIC BJEV, Beijing 102606, China;
3. China Academy of Launch Vehide Technology, Beijng 100076, China)

Abstract: Aluminum alloy welded structure is a common structure in aerospace field. In experimental
process, low strength failure appeared at the welded joint, which is mainly caused by the incompatible
deformation of welded joint. In order to better study the failure mechanism of welded joint, nano-
indentation experiment and micro tensile experiment were adopted to study the mechanical properties
of material in welded joint micro-zone. The distribution of elastic modulus, yield limit, ultimate
strength and ductibility in different areas of welded joint was obtained, the variation tendency of
mechanical property in the transition area from weld center to base material was analyzed, which
provides the data base for study of welded joint failure mechanism.

Keywords: aluminum alloy; welded joint; mechanical properties; nano-indentation experiment; micro

tensile experiment



