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Evaluation of Friction Spot Joining Weldability of Al Alloys for Automotive

Hyeon-Jin Cho, Heung-Ju Kim, Chang-Keun Cheon and Woong-Seong Chang

.M B

FHZ 9 oz Ahe] £L&AQ o83 $Aed
Azt gk FAo] mzyo] AXFE F4o2 75
FATAE At 3 edS JAZle e =¥ o
£ sjds] 93 Aol EdsiAl RaE 1 gl

A2 wo|AEL AeAte ARE T YA
Az =8E 7]1&ela Je dFolt} oF YT &
AZe A ¢7vE &=, vtls #@9, 43 =%
28 5 €2 A8/ AT 2 SNz HI v
& &9 AMgol F38tn gl Ao,

sladlE dEe 950 9FelE e 2/3, 2
9 1/5 FEo2 dA7A MER ¥ 5 Mg 2
< ExE 7 glew et AFARS vlmste] &
Ao] gE HZE @ Hgy ALE AYz YohPP

olgigt rllg FF2 1283 2 RSW (Resistance
Spot Welding) 5 4% &£HHeE B AL dn
At oA 2HAYL 5 SHERE 9 + ¢
A 22 84 AF-5E, 88 £ ASm FH Fut
o 8% 27 ¥igl 59 EAEE oE F Ut
olg)g XU AAcE qItoln SHFEU Hek
& 23, 7139 EA Sl &AZF H1 ek ol
FAAE s Askd H2 18 SHUY FSW
(Friction Stir Welding)9] o]&°] a3 Al=gx
et ?

FSW 33 $43 A28 7€ vpdant HeH
(Friction Spot Joining)€ °l8|g MM A& FE
wa gtk wEld B dpeME dA) gutzoz A
453 e dEH clndlg T§IUA AZA FF
(Mg-Zn-Al )¢ AZ31B -H24¢ disle] A<
FSJ H¥x1s d3sta J 548 Hristaat oot

REAHEET 2448 $43%. 20064 8A

2 ARME o AWy

0

21 A BN E

B AgdA AHgE rtadg 8L e dx9
AL 7He AA FEeE 7R 4 od
g Hojzl AeZ T4 1.5mm® AZ31B-H24 &=
S AHgElRen, ol dA 7P dEl AREL e
Mg &= 3 shiolt. o] gl tiE T8 ] o
g 315} 243 71413 549< Table 19 WeiSiTh
£ A 100x30x1.5 2719 F BAE HA7
ez AH3E A

o d

29 Al S{ HiEH

= (==

i

AZ31B-H24 &A1+ dig He 482 2ot
£4 AR €9 73 11lmm, ¥ 37 3mm, & 2
o] 1.8mm¢! £& o|&3le] whawyl A At
Ft. APAEE Table 29 Zo] HEE &9 IJHS
T(rotating speed), AUE Eo| HFF oA viF
2+ AIZHDwelling time), €9 4] (plunging
depth) & WsA A 2] gle AT JFFE dn
2 g A4 AP A8 fFE &0 g3 A

Table 1 Chemical compositions and mechanica
properties of AZ31B

Chemical composition (weight)(%)
Al Zn Mn Si Cu Mg
3.28 0.84 0.34 0.06 0.01 Bal.

Mechanical properties

Tensile L g Yield
Strength(MPa) Elongation(%) Strength{MPa)
290 15 220
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Table 2 Friction spot joining condition for AZ31B-
H24

Rotational speed

1000 | 1500 | 2000 | 2500 | 3000
(rpm)

Dywell times 2021|2223/ 24
(sec)

Plunge depths
(mm)

Tool Shoulder 12
Geometry Pin ®3, length : 1.9mm

2 3 4 5 6

diameter :

g5 A 92 A ASE A3 uheEE &
oy E24 dnt & B @nAES ARSetd HPE
z22& #EAsIen HFFe 2A, 99%F 2%
4 71E A Y8l ASTM El112¢ #3=
Heyn Lineal Intercept Procedured& o] &3t Z
Ay 3712 23599Y. Fig 3.2.13 o] Z2FY
ang &3] A3 AsEA =2 e 3
&% "3k (longitudinal, 1(0°)&} <Fg Hgk
(transverse, t(90°))33z Fxdat ol w4
(planar, p(90°))9lA 22t AHAT AE22FH 2 9
g2 200 Wi ARE FHE T 3 M9 dolg
100mmZ 3t 4719 H-& mAA1A SG39T
ES A3 IR dsld 7AA B4 gieks 9
71 93t AEAIE(0.3kef, 12sec) 2 LFADAE
< AAEd e, HE AZADAEL JIS Z 3140
A 3o} AHS AFsle Ao, A =
A &AL 383 (Optical Microscope) = ©|&
3l mAZRAS #AZEHPes, SEM  (Scanning
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Fig. 1+ 5 38 23 AZ31Bd vlgadt 484S
ol g3l 3ALEE 1000rpm, AYZA©] 2.2mm, FA
AIZE 3secd] ZZOA He AFF 99 vEhE A
olt}, FEF TS UdvtHQ FSW A<t fAHA
WRHE(Stir Zone ; S7Z) A, 71AIR Y IH-(Thermo-
Mechanically Affected Zone : TMAZ) B, %%
2 (Heat Affected Zone : HAZ) C, EA%¥(Base
Metal : BM) D& 78& 4 7.
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Fig. 1 Microstructures of FSJ joints in AZ31B-
H24
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Fig 2v AZ31B-H249 FSJ 3% Al vehde 24
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Fig. 2 SEM/EDS analysis of FSJ joints in AZ31B-
H24
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Fig. 3 Hardness distribution as a function of
distance from weld center in AZ31B-H24
(vs. rotating speed)
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Fig. 4 Tensile shear fractured load as function of
various welding parameters in AZ31B-H2
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Fig. 5 Fractured shape of FSJ joints in AZ31B-
H24
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Fig. 6 Comparison of tensile shear fratured load
between RSW joints and FSJ joints
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