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Dissimilar Friction Welding for Pinion Gear and Its Real Time AE Evaluation

Sae-Kyoo Oh*, Deog-Soo Son™, Hyung~Tae Yang™
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Abstract

This study aimed not only to develop the optimization of dissimilar friction welding of
pinion gear of a motor vehicle steels of SCM415 and SMn443, but also to develop the
application technique of the acoustic emission to accomplish an in-process real-time
quality(such as strength and toughness) evaluation during friction welding of the pinion

gear by the AE technique.
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Table 1 Chemical composition of materials (wt%)

Item
Materi

SMn443 10.45{0.15| 1.37(0.018|0.004| 0.05( 0.04] 0.02} 0.01

SCM415 {0.18(0.15{061[0.0050.015)0.1210.92/0.15] 0.16

C}Si|{Mn| P | S |Ni|Cr{Mo|Cu

Table 2. Mechanical composition of materials

(wt%)
Tensile . | Reduction of | Hardnes
Materials | strength Elo;(g;t)wn area
ot (MPa) ° &(%) H,
SMn443 981 17 45 278~279
SCM415 640 16 40 203~206
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(b) Tension test specimen of ¢14 bar to ¢16 bar
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(c) Hardness test & microscopic test specimen

Fig. 1 Shape and dimension of specimens
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Table 3 Various Condition of dissimilar friction
welding of SMn443 to SCM415

Rotating| Heating | Forging |Heating | Forging| Total
Case| speed | pressure | pressure | time | time | Upset
n(rom) | P; (MPa) | P2 (MPa)| t(sec) | tAsec) |Ur (mm)
40 60 -
60 90 -
1 2m0 — 1 5|5
120 180 -
2 | 2000 60 N 1~9] 5 [23~83
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Fig. 2 o6, vs. P;, P; in dissimilar friction
welding of SMndd3 to SCM415
Welding cond. : as shown in Table 3 (Case 1)
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Fig. 3 Ui, Us, Ur vs. t; for dissimilar FRW of
SMn443 to SCMA415
Welding cond.
(Case 2)

: as shown in Table 3
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Fig. 4 0, vs. t; in dissimilar welding of SMn443
to SCM415 (¢ 14 bar to 416 bar)

Welding cond. : as shown in Table 3
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Fig. 5 E, ¥, € vs. 1 in dissimilar friction-
welding of SMn443 to SCM415
Welding conditon :
(Case 2)

as shown in Table 3
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