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Plastic Flow Direction and Strength Evaluation of Dissimilar Fiction
Bonding Interface Joints

Jung-Kuk Oh*, Back-Sub Sung**

ABSTRACT

Friction welding has many merits such as energy efficiency, simple processing, etc butt difficult to obtain
good weld at the welded interface and heat affected zone. To date, the continuum mechanics and fracture
mechanics are utilized to analyze stresses at the interface and propagation of cracks.

In this study, STS304 and SMI15C are selected because they can be differentiated distinctively from metallic
point of view and crack can be observed easily. It is ovserved during friction welding that STS304, rotary part
is hotter than SMI15C, fixed part. The last fracture occurs around the center because the surface of fatigue
fracture has smooth regions, due to the separation phenomenon in plastic flows layers and striation dimple
pattern.
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Table 1 Chemical compositions of base metal
(Wt. %)

Materials C Si Mn P S Ni Cr

SMI5C | 0.16 | 0.21 | 0.52 | 0.02 [ 0.35 | 0.18 | 0.16
STS304 | 0.08 | 1.17 | 2.28 |0.045| 0.30 | 8.19 |24.39
Table 2 Mechanical properties
Yield | Tensile Reduction

Elongation
Materials| Strength | Strength %) of Area Hv
c
(MPa) | (MPa) (%)
SMI1SC | 680.62 | 701.81 7.03 47.44 224
STS304 | 604.00 | 731.63 29.09 77.20 257
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Table 3 Friction welding conditions

Preheating | Preheating | Friction |Friction| Upset |Upset
Pressure Time Pressure | Time |Pressure| Time
(MPa) (sec) (MPa) | (sec) | (MPa) | (sec)
45 2 125 0.7 150 2.5
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Fig. 1 Dimension and configuration of fatigue
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45

A e
#1282 0] 90%ol| #Fatis 256.8MPa®
tl z2h A 2] uiA|FE e A

WAl e SN d=de) A=
ok |

~4E 9l

N ol AMFo L 1avIRe, Phow. 15} ¢
o AR VILATAGE B A w0
We ubel AT o 5 A

SMISCE  1ommel A AolA] 312 e e

Photo. 29} 7o) A% o g 343951, o] w3k

SR A REe ke G4 2R el Jaolel Aln

ol ek, AW SMISCE 1.0mm =2 A o] 2§
Aol g sebyyn|vt FAHE Ko

. STS3042 lOmm = X A 2]

a5 Adel we

shepgulo) A Fdggol ANHW HE W)
R 0 EIERTE ohd A RIEMISCE)o A
R LT

(a) 2a = 0.422, N/N; = 0.05

(b) 2a = 0.840, N/N;=0.19

4.388
N/Ny = 0.84

(c) 2a = 1.416. N/N;=0.401(d) 2a =

Photo. 2 Fatigue crack propagation in SMI15C( x100)
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Photo. 3 Photographs of fatigue crack propagation in
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Fig. 4 The 3-D model of crack
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Fig.

Crack Propagation Rate, d(2a)/dN (mm/cycle)
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(d)
Photo. 7 SEM fractographs of friction welded metal

on interface-notch
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