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A study on the mechanical properties of STS304-A16351
friction welding zone
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This study deals with the mechamcal properties of STS304-A16351 friction welding zene. Main resulis are as follows ;
under the condition of upset pressure 75MPa, the tensile strength of STS304-A16351 friction weld ierface was higher
thany that of Al6351 base metal, and the highest tensile swrength(290MPa) was obtained at upset pressure 125MPa. The
hardness profile across the weld interface shows that the hardness of both STS304 and Al6351 is higher around the weld
interface, and sharply increased hardness on the STS304 side is related with the plastic deformation of micro volume. As
the result of analyzing the tensile fracwre, it showed perfect soft fracture.
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Table 1 Chemical Composition of Meterials (wi%)

Material | C | Cr [ Ni |[Mn| P | § | &1 | Fe | Al
STS304 |0.08|187(92 | 2.1 [0.04]0.03| 09 |Bal| -
Material | Mn S Mg | Co | Zn | Fe | Al
AlG351 | 057 | 091 | 0.6 | 048 | 013 | 016 | Bal
Table 2 Mechanical Properties of Meterials

Tensile Yield Vickers
Material strength stength hardness

7, (MFa) T, (MPa) (Hv)
818304 690 407 281
Al6351 216 158 (%]
2.2 HE7171
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Fig. 1 Schemaltic diagram of conventional brake type friction
welding machine
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Photo 1 Welding surface of STS304-Al6351 Specimens
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Fig. 2 Specimen for tensile test of triction-welded interface

AY 4 e SRAAS #A Sl Zmm A EFE
Yol QAR g ldnh Fig 32 A3A8EA=Y 4
Aele L 95MPas] A 150MPar 7] F7haAl71H A o} 8-
3 o gAgE sty A vebd Atk
=g, vpEA e Zhzhe] gAadE ] el 05204 2.5
Z7ka] wiga Ach

Fig. 304 & 4= 9l AXE H¥He 93957 HA
ate] Zrhs} o8] E7kethzh faliskEe] 100MPa ol
Ao M F71Eo] Tt 53, 2AUH] 75MPa
elabol A Lell= Adm wpzEkA 7h] BA Fie] 2 X

= "o e
ol A7l E 7+ Al6351 BA(Z16MPay2 SrtstE
tﬂ.»%*l?& 1.0%, Cé&?# o] 100MPa @44l 2 A =

H 'I:
szog) E} mﬂ z]ma,] omo 1 A]68:31 ,LAH 9 <l
A7Reg 57HE RE AdHEe 9AAE £ 2d
o4 FE(Crack)e] aug);]z] k3t Potapov 5o 2}5}
v Aol AnkE dEalE e 233 Aoty o
o mq AR Lx= JukAcr T AE £ 97 A
29 &4 2% olgloln npRHe osf ~sHdlax
7to] W8] o)Eq stdch Chemenco £ 2%
“Zhu} oru o] nlEa o B A7 M e TS &
oAl sk7) Al A S50 e 442 T
AL Zo|7] §]8 Tzt U] $39 7he] Ee] A2
9] v]2A 2] At Wgo| Hojof g BT T girh
Y& 125MPa 7 F7hA14 0] meba] see)
o] A7|ake WAL F7HReH F450] dF LS
9§ geme) vy dFe et a8
Ro| Bekzleh ARz 4B HEES} A
o Flpg] ey wrAle] Hgly) W o ® AJTPHET.

D}L..i%jg

_12.
=}

vl
A
]

ruz rle 4

3.3 QIEmMEHe 24
Photo 2% STS3049 Alg351e] ¢l =hehnle] STS304



| P,=75MPa ‘PIEIZSMI’a |

Pz ~25MPa

Photo 2 Fracture surface of STS304-416351 alloy welding specimens
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Fig. 3 Tensile Strength of STS304-Al 6351 Weld Interface
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