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Spot Welding Parameters Affect the Tensile Shear Strength of a

Thesis Title Friction-Stir Lap Joint of the AA5052 Aluminum Alloy with the
C11000 Copper Alloys
Name - Surname Mr. Pradit Sangsiri
Program Manufacturing Engineering
Thesis Advisor Assistant Professor Kittipong Kimapong, Ph.D.
Academic Year 2014
ABSTRACT

A joining of two different materials was widely applied in various industries such as an
automobile industry, electrical industry and electronic industry. The advantages of this joint are
increasing flexibility of the joint and decreasing the gross weight of the structure. It is also affecting
the energy saving of the automobiles. This research aims to study the effects of friction stir spot
welding parameters upon the tensile shear strength and the microstructure of the lap joint between
AAS5052 aluminum alloy and C11000 copper alloy.

The research was carried out by using a friction stir spot welding of the lap joint between
AAS5052 aluminum alloy and C11000 copper alloy. The experiments were conducted by varying
important welding parameters such as rotating speed, pin insert rate and holding time. The joints
that produced by given welding parameters were tested for their mechanical properties and
examined their microstructure of the joints.

The experimental results showed that the maximum tensile shear strength of 864 N could
be obtained by applying welding parameters at rotating speed of 3,500 rpm, the pin insert rate of 6
mm/min, and the holding time of 4 s. It was also founded that the increasing the rotating speed and
the pin insert rate will resulted in increasing the tensile shear strength. The increasing of the shear
strength was due to the high hook at the joint interface beneath the tool shoulder that can be
observed by the examined macrostructure. Moreover, the examination of the microstructure at the
joint interface showed the area that copper and aluminum were mixed. This also resulted in

increasing the tensile shear strength of the lap joint.

Keywords: friction spot joining, aluminum, copper, shear tensile strength
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DIRECTION OF
EDGES AS ROLLING

g V2 PREFERRED
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W YL !
] 34— :
L I j} A
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SPOT WELD CENTERED G
AS SHOWN i
—— i - . ==
— !
Key :

D = Lapped length, in.(mm)

W= Specimen width, in.(mm)

T =Specimen thickness, in.(mm)
L = Specimen length, in.(mm)

AN 2.5 FUNUNATOVUTIAURDUAINNIATIIW TIS Z 3136 [21]
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28.78

L g =1 ar ¥ = =
AT 33211 30000 321 UIN E]ﬂi”lﬂf]ié 8 Uaalua I/ I

fAuit 2
g 596.60
2 549.50
3 580.90

571 1727.00

Ausondy  575.67
(fi6u)

20.93

26.17

(Max-average) +

(average-Man) =

nataaut(ulid)

4 6
392.50 353.25
423.90 368.95
376.80  314.00
1193.20 1036.20
397.73 345.40
26.17 23.55
20.93 31.40

8
354.82
412.13
329.70

1096.65

365.55

46.58
35.85
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o TR = 5 =
AULIITOU 3500 301U/ UIN E]ﬂ“";"lﬂf]i-! 2 Uaaiag/uam

fHu 2
1 565.20
2 541.65
3 525.95
52U 1632.80

Arusandn  544.27

(tiéu)
(Max-average) + 20.93
- 18.32

(average-Man)

Lataaua(3unii)

4 6
533.80 549.50
565.20 510.25
510.25 533.80
1609.25 1593.55
536.42 531.18
28.78 18.32
26.17 20.93

8
412.13
457.66
380.73

1250.51

416.84

40.82
36.11

o = ar a = =
A713132501 3500 391/ U1 B3 1iou 4 Uadwas/anh

fui 2

U

1 628.00
2 620.15
3 588.75
57U 1836.90

Ausaady  612.30
(fiaeiu)

15.70

23.55

(Max-average) +

(average-Man) =

natnaud(iuii)

4 6
800.70  745.75
745.75  706.50
769.30  698.65
2315.75 2150.90
771.92 716.97
28.78 28.78
26.17 18.32

8
580.90
549.50
533.80

1664.20

554.73

26.17
20.93
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= = ar o = o= =
AU ITOU 3500 500/ HIN Em‘?’lﬂﬂﬂ 6 UAALUAI/UIN

fui 2

U
1 777.15
2 808.55
3 761.45
571 2347.15
drusoiada  782.38
(1iaeu)
(Max-average) + 26.17
(average-Man) = 20,93

LanaLd(Iuli)
4 6
824.25 824.25
863.50 808.55
902.75 824.25
2590.50 2457.05
863.50 819.02
39.25 523
39.25 10.47

8
667.25
698.65
706.50

2072.40

690.80

15.70
23.55

=] = o Y = = =
AIULIITOU 3500 30U/ UIN E]ﬂ“é"lﬂ'ﬁ]?! 8 uaaliuai/um

fui 2
1 698.65
2 706.50
3 682.95

571 2088.10

Ausdnds  696.03
(faeiu)
(Max-average) + 10.47
(average-Man) - 13.08

natnaud(Iuli)
4 6
745.75 667.25
706.50 682.95
722.20 667.25
217445 | 2017.45
724.82 672.48
20.93 10.47
18.32 5.23

8
635.85
612.30
628.00

1876.15

625.38

10.47
13.08

109




o= = ar a o o =
ALEITDU 4000 DL/ HWIN E]ﬂ“’a"lﬂfﬁ! 2 Uaalas/uam

atnaun(3uli)
fHuil 2 4 6 8
1 684.52 667.25 588.75 588.75
2 628.00 706.50 647.63 628.00
3 663.33 745.75 628.00 612.30

U 1975.85 2119.50 1864.38 1829.05

Ausitads  658.62 706.50 621.46 609.68

(tiréu)
(Max-average) + 25,91 39.25 26.17 18.32
(average-Man) e 30.61 39.25 32:71 20.93

ATITOL 4000 501/ 1 DAI1OU 4 UaaAT/AUT

nanauu(Iui)
fu 2 4 6 8
1 706.50 = 745.75 706.50 604.45
Vi 745.75 726.13 667.25 635.85
3 667.25 726.13 612.30 612.30

54 2119.50 2198.00 1986.05 1852.60

Arusoady  706.50 732.67 662.02 617.53

(fi6u)
(Max-average) + 39.25 13.08 44.48 18.32
(average-Man) = 39.25 6.54 49,72 13.08
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=

2 2, o o =
ATULF 0 4000 F010/ 141‘1:"1 E]ﬂ“";"lﬂi]i! 6 UaaLuAI/ N

natnauu(Iun)
Huil 2 4 6 8
1 706.50 761.45 667.25 486.70
2 706.50 667.25 612.30 455.30
3 667.25 726.13 628.00 459.23

53U 2080.25 2154.83 1907.55 1401.23

Ausindy  693.42 718.28 635.85 467.08

(i6'u)
(Max-averags) + 13.08 43.18 31.40 19.63
(average-Man) = 26.17 51.03 23.55 11.78

= = ar 9/ £ =n =1
A111325911 4000 39/ W BAT10U 8 UAAAT/MIN

natnauu(uli)
T 2 4 6 8
1 416.05 471.00 588.75 431.75
2 471.00 439.60 565.20  486.70
3 439.60  439.60 549.50 -+ 455.30

51 1326.65 1350.20 1703.45 1373.75

Ausaada  442.22 450.07 567.82 457.92

(theu)
(Max-averags) + 28.78 20.93 20.93 28.78
(average-Man) o 26.17 10.47 18.32 26.17
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