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Effects of Friction Pressure on Bonding Strength and
a Characteristic of Fracture in Friction Welding of Cu to
Cu-W Sintered Alloy
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Abstract’

A copper-tungsten sintered alloy (Cu-W) has been friction welded to a tough pitch copper in
order to investigate the effect of friction pressure on bonding strength and a charicteristic of
fracture. The tensile strength of the friction welded joint was increased up to 90% of the Cu
base metal under the condition of friction time 1.2 sec, friction pressure 4. 5kgf/mm® and upset
pressure 10kgf/mm’. From the results of fracture surface analysis, the increase of friction
pressure could remarkably decrease the force and the time to be normally acted on weld
interface. The W particles which were included in the plastic zone of Cu side could induce
fracture adjacent to the weld interface because their existance in Cu induces a decrease in
available section area and an increase in notch effect. Therefore, the tensile strength was
decreased at high friction pressure (6kgf/mm®) because the destruction of W was increased by
an increase in mechanical force and crack was formed at weld interface.
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Table 1. Chemical composition of materials
Materials Chemical composition (wt. %)
W Cu
Cu-W
70 30
Pb Fe S 0] Cu
Cu
0.0002 | 0.0006 | 0.0005 | 0.037 Bal.

Table 2. Mechanical properties of materials

Mechanical Vick
S ickers
properties Ierzls{llef/ str 9_}“\&’”‘ hardness
gf/mm’) {Bv)
Materials
Cu-W 44.9 225
Cu 30.5 106
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10 32
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e L
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1. clutch 2. brake 3. rotation chuck
4. fixed chuck 5. piston

6. hydraulic cylinder 7. drive belt

8. specimen 9. reciprocal table

10. electric motor 11. hydraulic system

Fig 1. Schematic diagram of conventional brake type
friction welding machine

© weld interface
/v_15 o e
N Ve
=
— _ &
RN
-
50
60

Fig 2. Specimen for tensile test of friction-welded
interface
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Table 3. Friction welding conditions

Spindle revolution N (rpm) 1000
Friction pressure P; (kgf/mm?) 3, 4.5, 6
Friction time T, (sec) 0.4~2.4
Upset pressure P, (kgf/mm?) 3, 10
Upset time T:(sec) 10

3. gz  nF
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Aol wel G455 A Aestn, 9T 254
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r =EAA PN 228 o=
3}

<
1= =
9 GGV FL 2aATE Falol @
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sl 89 vt
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! . Ashe Agwgd o
3 AEe =714 ?]_ 2 187 (solid state
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Fig 3. Relationship between friction pressure and
tensile strength at high upset pressure (P, =
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Fig 4. Relationship between friction pressure and
tensile strength at low upset pressure (P, =

3kgf/mm’)
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Fig 5. Relationship between friction pressure and
upset length (P, = 10kgf/mm?)
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3, 4.5, 6kgf/mm’e 2 %

Fig 6. Relationship between tensile strength and

upset length (P, = 10kgf/mm?®)
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