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lfig. 1. Schematic diagram of friction welding
procedure by the brake-type method.
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Fig. 2. Friction welding cycles : (a) Brake type,
(b) Flywheel type
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19Cr steel, Dia.=42 mm)
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g. 4. Variation of the heat affected zone with
rotation speed and applied pressure in
the fixed pressure brake method.(S25C,
Specimen dia.=18mm, Friction distance
=5.5mm)
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EXE L

Fig. 5. Variation of the heat affected zone with
initial energy, friction pressure and rotation
speed in the flywheel method.
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Table 1. Typical friction welding parameters for the brake method.

; FAE o | 9HAE | 84 | QA=
[ﬁﬁ] E}}kﬁfﬁ] g8 |An| A | sx | 72 9
(kgf/mm?] | (s) (s) (pm} | (mm)
19 4 8 6 4 1800 4
s 50 4 8 30 8 1200 5 2
S45C—45C 10 4 8 2 2 2750 5 4
2 20 4 8 7 4 1800 5 2
” | 4 8 2 6 1800 5 v
SCM3—SCM3 | 18 4 12 6 4 1800 5 %
SCM3—$45C 16 4 12 5 4 1800 5 K
SUS27—-SUS27 8 4 12 1 2 2750 3
SUS27—S30C 16 8 20 4 4 2500 7
SCM4—21—12 - 32 8 20 2 6 1800 7
Stellite-Stellite - 75 8 16 13 3 2750 4
SKH9— S55C 12 4 20 15 3 2500 8
SKH3—S55C 2 6 20 25 10 1800 11
S$41—BsBF 7-115 4 10 3 3 2500 5 &
37
SUS27—S%41 - 15—20 6 19 65 5 1800 65 2
SUS22—SUS22 52-32 6 20 3» 7 1800 62 ”
2 8 » 9 3 1800 6
2 6 11 3 2250 15
6 14 35 3 1800 5
2 5 9 5 1500 6
2 5 3 3 1500 2
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Table 2. Typical friction wekding parameters for the flywheel method.

: . ; Z 7] o}z A AHE
s A OB | R aua | az| se |26l |um
W | ) | 0] G | Gom
S45C—S45C 2 7 1570 16 | 1700 20
S45C—S45C 40 7 6280 65 | 1800 30
S55C— SKH9 12 £ 1020 35 | 1700 100
S55C— SKH9 2 £ 3420 40 | 2400 100
S55C—SKH2 40 % 10050 120 | 180 85
S45C—SCM3 25 10 2940 32 | 2400 20
SCM21(A 82 9]) —S45C 19 10 1700 40 | 2400 60
SNC2—S33C 19 12 2270 16 | 170 45
S45C—SUS27 2% 10 430 45 | 2400 20
- SUS27—Hastelloy C 15 25 2820 84 2400 85
. SUH3-S20C 32-50 2 7240 98 | 1800 30 |ge
3%
% Z—Pipe T B
917 35 10 2600 20 | 2400 20
$55C STKS1 27 ”
_ o 5
¥ #-Pipe 97 50 10 7550 25 | 1800 20
SS41P S55C 37 0
: YARld 23
% W—Pipe a7 g 5 5640 30 | 180 20
SPC1 SS41 a4 o
Pipe —Pipe 7% 35
SIKS1 SIKS1 a4 " 10 1950 20 | 180 25
CuB2—CuB?2 30 15 3670 05 | 2400 50
AB1-CuB2 2 2 ) 13 | 1700 90
AIB3-SUS27 50 6 3730 16 | 180 100
¥¥-%54d 19 15 1470 14 | 1700 70
CuB2 CuP2 10
22859 19
0 15 1640 12 | 170 70

*AgH7le JIS T4
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Fig. 6. Variation of microhardness near weld joint.
(Nimonic 80A—19Cr steel, Dia.=42mm)
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