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{ Abstract {

This study deals with the friction welding of SM25C and SCNCrM-2B; The friction time was variable conditions
under the conditions of spindle revolution 2,000rpm, friction pressure of 100MPa, upset pressure of 150MPa, and
upset time of 4.0 seconds. Under these conditions, the microstructure of weld interface, tensile fracture surface and
mechanical tests were studied, and so the results were as follows.

1. When the friction time is 2.0 seconds, the tensile strength of friction welds was 874MPa, which is around as
much as 117% of the tensile strength of base metal(SM25C), the bending strength of friction welds was 1,354MPa,
which is around as much as 108.9% of the bending strength of base metal(SM25C).

2. At the same condition, the maximum vickers hardness was Hv443 at SCNCrM-2B nearby weld interface, which
is higher Hv20 than condition of the friction time 0.5 seconds.

3. The results of microstructure analysis show that the structures of two base materials have fractionated and
rearranged along a column due to heating and axial force during friction, which has affected in raising hardness and
tensile strength.
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Table 1 Chemical compositions of materials(Wt. %)

Elememiwate“als SCNCrM-2B SM25C

C 0.22 0.24

Si 0.49 0.25

Mn 1.24 0.50

P 0.015 0.03
0.01 0.03

Ni 1.80 -

Cr 0.70 -

Mo 0.22 -

Fe Bal. Bal.

Table 2 Mechanical properties of materials

Mechanical properties
Materials | 1ensie Bending Elongation| Hardness
strength | strength o
™pa) | ey | P | &Y
SCNCrM-2B| 1,150 1,985 11.2 251
SM25C 748 1354 35 198
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Fig. 2 3-Point Bending test specimen

Table 3 Friction welding conditions

Friction
time
(t1, sec)

Spindle
revolution

(N, 1pm)

Friction | Upset
pressure | pressure
(P;, MPa)|(P,, MPa)

Upset
time
(2, sec)

0.5
1.0
1.5
2.0
2.5
3.0
35

2,000 100 150 4.0

51

Prae : HUBHE, £ : AT A, d : A¥H A
Z g} el
o 1 g-5ted, TS A9 ohg AT AEH
& EYIE(ploycoat) 2 T &
#600, #800, #15002] Al =9 o|#(sandpapern) 2 1%} ¢Au}st
24 AR Y47 lume| ¢Eo) 42 HE SRS
Z5rste] Algstglar, 18l E 8] A(Model 95-2810)2
ZAsch AlgH e F 42 1) Uk (picric acid)% &
o ¥ &L 192 st} oA AE wEUeH, APHES
Yol 10sec ~ 30sec7t T oAAH AAE $lsto]
Bo| AFstr dZLE HFE Hojdlof Egtolojz
ThA] 287 AzAZow § AT BHEALE TA 5]
3 Al&s] A2 shqict.

Az AP LHAEHY &GS At Avk(po-
lishing)gh &, nfo]A2H|#H oA HEAIY H Yz 2

At

KR
=

ofd

o rir

o\n

Bkl AL ol gt AFHS Myt

ot N
[ )

A
ZE2=

2 /\] B 28 200g0] FE0 8 HAAS T Fig. 31} 79|
ARBHE FAR o2 Zo|(D)E 1,3, 5,7, Imm¥
7}0}‘1‘*1 =g WA
3. Algizmt ol oy
31 SR Y L HH

Photo 1-& 3|74 2,000rpm, #}2¢2 100MPa, JAI%
& 150MPa, ob2A7E 2.0sec, YAAIZE 4.0sec, HAlZ o]
4.5mme] ZA apEER Y] b 7H() 9] #3tef wE &
HE e H3kE vehd Alojch

Photo. 104 BojF & vie} Zrof, opahA|7E 4=0.5sec 2
RE 1=3.55ec7tA| 0.5secq opEA|ZRo] F7hgho] whebAd
ZY Al(flash)7} Z718MA 2, 4 =7 ¥ SM25CE] HHA &
o] A AL gl §Hiol, 1 Tl A} FAEL US

20

Fig. 3 Hardness measurement point of perpendicular
direction from the welding section
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Photo. 3 Friction welded joints fractured in tensile test
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Photo. 4 Bending test specimen
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Fig. 5 Relationships between friction time and bending
strength
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