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Fig.1 Shapes and dimensions of rotational tool.

Table 1 Protrusion forming conditions.

Peripheral velocity U (m/min) | 100~350
Friction pressure P (MPa) 30
Pushing depth of tool t  (mm) 1

Effect of Formation Conditions on Mechanical Properties of 6061 Aluminum Alloy

Protrusion by Friction Welding
Dai NAKAMA and Kazuyoshi KATOH

— 139 —



TEMNEENICED BT B4R 0RO
L. £ DR E S XIEHE T BEAMRE O
Wk X< 72577, Chamfering TIXZ D X 5 728
BITF LA LR BN

Fig.3 (22l Lom S 2 JIE LR %
R RS SIITEEEORETIZE AL

D BRI, [BlHE T BAEE O E
{Tlgolz. ZOZ &, [ T HARORINI
PEESE RS KON, [mlfis T Himmic X0 # L H
SNDRMOENIEKT ST, Chamfering
IX Straight & b U C28EE I3 K< 7
S 7 DX, Bl TEMNANCHEEY 217> T b
72 OICHR R O HFEAS Straight (ZH#E L T/hE
R ThS.

SMBl7% Fig.d IR, THIBIRICBIfRZR < 2
R AR T RN & EEL L REETH Y,
ZEEAN T L2 VR TR X 2 BOEIR 03 R AT
U7z, 22t Jeimdi o BN, 130 iR bivT-.
IS O AZ3T A K DR P L ks
2o T B EEICITEE I L 5 2R
D AL, B OFEE XA T BEAMEOHI X
DREL oz,

JlR L& 918, Straight ICR BN HE
MOEFRIL, SV L JEEE O R E <
D EITHALNTHS.

Fig.5 (22 i Je iR o EAR A F K O

E350F X X X X X + X X X X X -

| R | | | PR | I
Strangl‘nt Chamfering

m
w
o
o

e
L X XIAIX X 4 X X X X X -
= e
- X|O1A AIX + XIAIX X X -
- x|o 0 0] -
- %o o]x X -
L %o 0]X X -

| NI KON [N DS | | N NS EERNN PO |
5056789 567 89

Quter diameter / mm
O :good . @ :good with dent,
A clack . A :clack with dent,

— 3] N
(4] (] (4]
(=] o (=)
1 1
X X

O O

® o
X b
X X

1 |

3
I
X
O
B>
X
X

Peripheral velocity /

X bad

Fig.2 Results of protrusion forming.
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Fig.5 Macro- and micro structures of protrusion.(U=200m/min)
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Fig.7 Hardness distributions of base plate.
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Fig.8 Results of tensile test.
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