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Mechanism of Hot Cracking in High Strength Al Welds

Chang Hee Lee* and Sung Seok Cho**

Abstract

This study evaluated relative hot cracking susceptibility of commercial aluminum alloy welds,
and then suggested possible mechanisms operated in the weld fusion zone and in the heat
affected zone based on the observed cracking morphologies, fractography and microstructural
features. The fusion zone solidification cracking was found to be mainly due to a
microsegregation of Cu, Si, and Mg in grain boundaries, while liquation cracking in the HAZ
was by the incipient melting of the segregated grain boundaries and the consitutional liquation of

large aging precipitates and intermetallic compounds in the partially melted zone adjacent to the

fusion line which experienced a rapid thermal excursion during welding.
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Table 1. Chemical compositions of alloys.

Alloy| Type | Si | Fe | Cu |Mn | Mg | Zn | Cr | Etc

A |5083]0.13(0.48]0.04]0.52|4.870.0340.15| -

TitZr:
0.030

B [7079)0.17)0. 3410.58|0.16|3.17{4.61]0. 13

C 1505210. 12]0. 37]0. 01}0. 12| 2. 970. 0230. 15

2.2 ALY
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Fig. 1 Schematic representation of Multi-Cracker.
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Fig. 2 Comparison of fusion zone cracking resistance.
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Table 2. Summary of DSC mesurement.

Alloy -
Liquidus | Solidus | L-S | Liquidus | Solidus | L-S | System
5052 | 642 | 581 [ 61 | 635 | 590 | 45 | Al-Mg
5083 | 630 | 565 | 65 | 630 | 580 | 50 | Al-Mg
542 | 88 Al-Zn-
7079 | 630 (170) | (160) 615 | 580 | 35 Mg
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Fig. 3 DSC curve for 5083 and 7079.
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Fig. 4 Macroscopic appearance of surface of
tested sample, 4% strain.
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Fig. 8 TiAl; in 7079 fusion zone.
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Fig. 9 Typical appearance of solidification crack surface in 5083.
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Fig. 10 Comparison of heat affected zone coating.

+ 5083, 50529] ¢o=2 uehjx gl x|t
TCLS A%, 70797} 714 AL2AEE JeER & 4
Hell 50830] 7} & AFAE BT 5052 1
S JERAYL o} A MCL € TCLY A}
A2 g2A Jehdes AL 249 24349 =75t
70797} 5083 2 505282t} =LA fusion line® & 3}
ARAYAY 7} Fo} AAHow e FE
o] WrAste], HuAE ZolEe 70797} AR 4
FEH0lE §e FFd-olE FolA Aoz A}

g9, a8eg £44A A8 dAHAII) 2
o3 7R EE 707998 FLAFAde) M a1
Teo2E 5083 % 5052 Y Ao = AlgHr},

. 23 g gHzdAl

Fig 116 5083 g &5olA #EE 23L& &
AETt. dI9FgrY FEL FFAMYED
FARFGFO R PAH glon #dL T2 &
A F2oA LA £ ZHAYAE o}
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Fig. 12 Typical HAZ liquation crack in 7079
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Fig. 13 Cu and Si Mapping of the partially melted
region in 7079.
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