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A Study on Friction Welding of Localized SPS5 Spring Steel
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Abstract

This thesis studied whether friction welding of SPS5, localized torsion bar material could be accomplished or
not. And then optimum welding conditions were examined and leaded through tensile, impact, torsion and
hardness test after postweld heat treatment of the actual field condition.

Obtained results were as follows; Linear relationship was existed between heating time and total upset, and a

quadratic eguation model could be made between tensile strength and heating time. Optimum welding conditions
with fine structure were as follows in case total upset(U)= 85mm; the number of rotations(n)= 2,000 rpm,

heating pressure(p;)= 80 MPa, upset pressure(pz)= 200 MPa, heating time(ti)= 4 sec, upset time(tz)= 3 sec.
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Fig. 1 Shapes and dimensions of (a) friction
welding, (b) tension, (c) torsion and
(d) impact test specimen.
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Table 1. Chemical composition of SPS5: steel.

C Mn Si Cr Mo| P S
062 {084 | 024 {074 {001 | 0.01 } 0.034

Table 2. Mechanical properties of SPS5 steel.

Item Unit | Value

Tensile Strength(T.S) MPa 1,265

Yield Strength(Y.S) MPa 1,130
Elongation( &) % 92
Reduction of area( ¢) % 205
Hardness Hs 410
Heat Quenching T 910
treatment |Tempering (o 510
T.S after heat treatment MPa 1,370
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Table 3 Friction welding conditions.
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Fig. 2 Post weld heat treatment(PWHT) diagram.
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'Fig. 3 Schematic diagram of (a) friction welding
cycle and (b) typical weided specimen.

YER Zolth AZA P2 ASTM E8 74 w
2 108 £%9 75 A 2 A E 71 (Model
DYCTIOTC)E o839 Fig. 19 (b)e] A¥H
€ AHEEley, dAEEE 2 mm/minl.E &
At HEFIANFL A v EFAFY 7 (Model
SM21)E Ah&3ste) ASTM E143 w4 wuiat
Fig. 19 (c)9 A¥Hez syt 2ANEL
Fig. 19} (@9 V¥ =X& 71¥% F ASTM
A370 A wet ¥ FAAE 7] (Model MAT
23)g AHBEte FAFEE T

3 dn ¥ uE

31 vtE439 EF

E Ao A" EMuiAie AXYFe npF
23 24L& 29%3lE Table 37 2 X7
A7E w2 4P A4 A5E F2E F, 9
84 e dAEd £33 7R E @dEx,
JAFN)E 2,000 pmeE ANA FI, pi, p
2 2 v2H A 93 A9 9A HE B
o daiMd 2 05~6 sectA 1 Ao T
%A AABEATE o] W 67 U<te] AwuA
£ Fig. 491 Jetdd. t0] F74ge) we U

—
[

- e A
N O

Total upset, U(mm)
=

s~ D o

i i i ] i

=] g
L

Heating time, ti(sec)
Fig. 4 Effect of frictional heating time on total
upset in friction welding.
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Fig. 5 Upset U, and U; diagram vs. heating time
t) in case of p;=170 MPa, tz=4 sec.
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Fig. 6 Upset U; and U, diagram vs. heating time

t; in case of pz=200 MPa, =3 sec.
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Fig. 7 Effect of heating time(t;) on tensile
and torsional strength.
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