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Abstract © The complete joining method for dissimilar hot die punch materials and its real-time

evaluation method are not available at present. Brazing method has been used for joining them, but
it is known that the welded joint by the brazing has the lower bonding efficiency and reliability
than the diffusion welding. The friction welding with a diffusion mechanism in bonding was applied

in this study.

So, this work was carried out to determine the optimal friction welding conditions and to analyze
mechanical properties of friction welded joints of hot die punch materials (STD61 for the blade part
of hot die punch) to alloy steel (SCM440 for the shank part of hot die punch) such as plunger. In
addition, acoustic emission test was carried out during friction welding to evaluate the weld quality.
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Table 1 Chemical composition of materials(wt.%)

Materials | C | Si | Ni {Cr [Mn| P S [Mo|W |V
STD6! |0.37(1.00 - 15.00[{0.50/0.02{0.02{1.25| - {1.00
SCM440 |0.3810.21 [0.15{1.13]0.62{0.017/0.022/1.85| - | -

Table 2 Mechanical properties of base materials
for dissimilar friction welding

Tensile Yield - :
Materials | strength | strength hl(}n(g(;t;on Har;l]ness
g, (MPa) | o, (MPa) ° 8
STD61 715 459 20.3
SCM440 1054 926 12.2 315
z STD61 S D | SCM440 2
53 15 J L 20 ]

(a) Friction welding and AE test workpiece
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Table 3 Welding conditions
friction welding(FRW)
SCM440 (¢ 11)

for  dissimilar
of STD61 to

.| Heating | Forging |Heatin|Forgin| Total
Rotation . .
Case n(rom) pressure | pressure |g time|g time| upset
P P{(MPa) | P(MPa) | t;(sec) | t(sec) | Ur{mm)
30 60 4 4 5
60 120 ” " 78
1 2,000 80 160 " " 114
RO 180 " " 12.2
100 200 " " 15
2 2,000 50 100 (05~8| 4 2.8~12
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