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Friction Welding of Sintered Hard Tool Materials
to Metals and Its Quality Evaluation by AE
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Abstract

This paper deals with determinig the proper friction welding condition and analyzing
various mechanical properties of friction welded joints of sintered carbide tool materials
(K20, P25 and SKDX5 for the blade part of drill or press punch) to alloy steel (SKH4,
SCM440 for the shank part of drill or press punch), the alloy steel to aluminum(A6061 for
the interlayer material between the blade part and the shank) and sintered carbide tool
materials to aluminum. And also acoustic emission test will be carried out during fiction
welding to evaluate the weld quality.
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Table 2 Mechanical properties of base materials
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(a) Friction welding and AE test workpieces
(b) Tension test workpieces

(c) Flexure test specimens

(d) Compression test specimens

Fig. 1 Shape and dimension of specimens
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Table 3 Welding conditions for friction welding
of bar to bar
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Fig. 2 Relation between heating time and tensile
strength for the welded joints(K20-
A6061)

Welding conditions : Pi=38 (MPa), P: =
75 (MPa), T» = 7 (sec)
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Fig. 3 Relation between heating time and tensile
strength for the welded joints(SKH4-
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Welding conditions : P =38 (MPa), P2 =
75 (MPa), T2=7 (sec)
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Fig. 4 Relation between heating time and tensile
strength for the welded joints(P25-
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(b) Microscopic fracture surface of A6061 side
with ductile fracture of A6061 and local
brittle one of SKDX5, SCM440 side by SEM

Fig. 14 Macroscopic tensile-fractrue surface and
tensile~fractured fractographs of SKDX5-
A6061-SCM440 friction welded joint by
2-steps FRW method
Welding conditions : n = 2,000 (rpm), P,
= 26 (MPa), P, = 52 (MPa), T\ = 1
(sec), T2 = 7 (sec)
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Fig. 15 Relation between interlayer length(IL or
L) of A606]1 and compression strength
for the welded joints of SKDX5-
AB061-SCM440 by 2-steps FRW method
Welding conditions :
Fig. 14

same as those in
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Fig. 16 N Vs. L in friction welding of SCM440-
A6061 weld to SKDX5 by 2-steps FRW
method
Welding conditions : n = 2,000 (rpm), P,
= 26 (MPa), P = 52 (MPa), T\ =1
(sec), T2 = 7 (sec)
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(a) point 1(A6061 side at vicinity to WI)

Fe

(b) point 2(SCM440 side at vicinity to WI)

Fig. 17 W, Ni, Fe, Al, Cr, Mn concentration by
EDS analysis through weld interface of
dissimilar friction welded joints(by 2
steps FRW method) of [(A6061-
SCM440) weld-SKDX5)weld
Welding  conditions : n=2,000 (rpm),
Pi=26 (MPa), P»=62 (MPa), ti=1 (sec),
t2=6 (sec), IL=0.6 (mm) (N=3950 count)
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