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Table 1. Chemical composition of 3105 AA alloy

Si Fe Cu Mn

Mg Cr Zn Ti
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Fig. 1. Schematic of experimental tests
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Table 2. Experimental variables used in welding of samples
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Table 3. The etchant composition [17]
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Fig. 2. The geometry and meshing used in the simulation
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Fig. 3. Application of the heat sink
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Table 4. Thermal properties of the base metal [21, 23]

Yo Yoo Yoo Voo Foo Dee  Soe CO)bos

WY WYY AT AR 188 Y)Y YV (Wm0 culas
Yo A YA YA fA- OA- (O)les
P L O R S A R L) SR (kg C)ots sl 5

[10] 4y 585 (Ste ols B Jpan

Table 5. Mechanical properties of the base metal [15]
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Table 6. Comparison of weld pool width (simulation and experimental).
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Table 7. Errors for estimating the weld pool width obtained from the simulation compared to
experimental values
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Fig. 4. Comparison of experimental and simulated dimensions of the weld pool for a welded specimen by the
conventional method
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Fig. 5. Comparison of experimental and simulated dimensions of the weld pool for a welded specimen with a
trailing heat sink with effective diameter 58 mm
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Fig. 6. Comparison of experimental and simulated dimensions of a weld pool for a welded specimen with a
trailing heat sink with effective diameter 40 mm

140y



VAFA BYAFD dorao V¥ ) Jlo A ojlass O 090 ¢ pusS yuol SOl wiins 4 puis

KCODAL 3CLUTICH

3TEF=25

3UE =1

TIME=13.2308

i (B 26.1366

R3¥3=0 -

OMN =Z2€.13€EE

SMX =974.125 131.4683
236.801
342.133
447465
552.?9?.
£58.129
763.461
868793

9?4.125.

(<)

RODAL 3IOLUTICN

3TEEF=25

3UE =1
TIME=1%.2308
TEMP [AVG)
R3Y3=0

3MN =Z2€.1362
3 =554.728% 125.313

(<)

b Ol n JUS 305 L S y2xie 00550 pu i by () Bign (0 (93l (5, Blgn (pig, (W 105, Blign YO als po )3 Lo 2595 Y S
Yeor Wmi K

Fig. 7. Temperature distribution in stage 25 welding: a) Conventional welding method b) Welding with trailing heat
sink with convection heat transfer coefficient 3000 W/m?. K
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Fig. 8. Temperature distribution in stage 50 welding: a) Conventional welding method b) Welding with trailing heat
sink with heat transfer coefficient 3000 W/m?2. K
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Fig. 9. Temperature-distance curve (from the center of the weld) for points located in "y =0 mm" and "z =0 mm"
in stage 7 welding
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Fig. 10. Temperature-distance curve (from the center of the weld) for points located in "y =0 mm" and "z=0
mm" in stage 25 welding
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Fig. 13. Comparison of distortion resulting from welding in conventional method and with trailing heat sink
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Fig. 19. The effect of heat sink flow rate on distortion in the y direction a) flow rate of 12 1/m b) flow rate of 8 I/'m
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