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A Study on Mechanical Properties According to the Depth of Notch
in SM20C Friction Welding Zone

Se-Gyoung Lee*, Jun-Mo Chung’, Chun-Bong Park’*, Taeg-Ki Min™""

|l Abstract j

The present study examined the mechanical properties of the friction welding zone of solid and hollow shafts made
with SM20C according to the depth of the notch. Friction welding was conducted at welding conditions of 2,000 rpm,
friction pressure of 60MPa, friction time of 1.4 seconds, upset pressure of 100MPa, and upset time of 2.0 seconds. In the
tensile strength test, the tensile strength decreased as the depth of the notch increased. Tensile strength was moderately
high when the depth of the notch was 2mm. The tensile strength of the welding zone increased as the friction revolution
radius increased, because the latter led to the generation of adequate friction heat. According to the hardness test, hardness
likewise increased as the friction revolution radius increased. In the bending test, the bend strength of the solid shaft
decreased when the depth of the notch was 0-2mm but increased when the latter was 3-5mm. With regard to the hollow
shaft, the bend strength drastically decreased when the depth of the notch was 3-4mm. Upon examination it was found

that the microstructure became finer when the friction revolution radius increased.

Key Words : Friction welding(0F2H-7), SM20C, Friction time(}1-2FA] 7, Friction pressure(}2Hed), Tensile strength( Q1374 &)
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Table 1 Chemical compositions of materials(Wt. %)

Mn P S Fe
049 | 0.11 | 0.09 | Bal.

Elements C Si
SM20C 0.19 | 0.29

Table 2 Mechanical properties of materials

Mechanical properties
Materials Tensile Bending Hardness
strength(¥P2) | strength(MPa) (Hv)
SM20C 624 1,313 220
___________________________ . O]
SM20C sM20C_ | ¢
100 100
200
Rotation Part Fixed Part

(a) Solid shaft

J 50 50
_____________ e S e
swizoc to S —swzor TS
100 100
200

Rotation Part Fixed Part

(b) Hollow shaft

Fig. 1 Shape and dimensions specimen for friction
welding material
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Table 3 Friction welding conditions

Spindle | Friction |Friction| Upset | Upset | Tensile
revolution | pressure | time |pressure | time | strength
(N, pm) | (P, MWP2) |(t;, sec)| (Pa, MPa) [(ts, sec)| (MPa)
0.8 100 2 562
1.0 100 2 566
1.2 100 2 569
2,000 70 1.4 100 2 576
1.6 100 2 574
1.8 100 2 575
2.0 100 2 571
50 1.4 100 2 570
60 1.4 100 2 583
2,000 70 1.4 100 2 576
80 1.4 100 2 572
90 1.4 100 2 570
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Fig. 2 Tensile and bending test specimen
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Fig. 3 3-Point bending test
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Fig. 4 Hardness measurement point of perpendicular
direction from the welding section
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Fig. 5 Relationship between tensile strength and depth
of notch (L)
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Fig. 6 Relationship between hardness and distance from
weld interface in Solid shaft and Hollow shaft
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