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Abstract : The friction-welding SM25C is a substitute for the spring steel that is utilized in the machinery, airplane,
and automobile, etc. This substitution would provide reduction of material and weight of welding parts. From the result
we found that the strength of the friction welded joint was 529~617MPa and the toughness was 1.2 times higher than
that of the base metal. The optimal condition of friction welding was found as follows : n=2000rpm, P=68MPa, P=
137MPa, t;=2sec, 1;=2~4sec, Considering the strength, the hardness, and the reduction of area in the friction welding,
the friction welding using SUP9A and SM25C was found to cause no problem in on-the-job application.
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Table 1. Chemical composition of SUP9A and SM25C (M%)
Material | C | Si | Mn | P S | & | Cu

SUP9A | 0.61 | 025 | 0.81 | 0.021 | 0.025 | 0.82

SM25C | 025 | 0.17 | 043 | 0.008 [ 0.018 | 0.12 | 0.08

Table 2. Mechanical properties of SUP9A and SM25C

Item Value
Material SUP9A SM25C
Tensile strengtiyMPa) 1489 466
Yield strength(MPa) 1078 319
Elongation(%) 9 36
Reduction of area(%e) 20 63
Hardness(HB) 363-429 138
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(c) Fatigue test specimen
Fig. 1. Shape and dimension of specimen for friction welding
tensile test and fatigue test
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ZH(SUP9A)T SM25C o] EAE 7174 7428 % 2138
2 e WSy 9)ste] AF=o|A Fol M9
2o 2702 Fig 29} Zo] AR A=
o) L2 NSFKAX A5A2 T AFAHS 10
¥ B mlol M fAsha 718 FEE F 693K
AX 6087 7HEE F FTRAN W AL
742 Wz e

23. ojHEH =4

b ol AMgE Al EHEE 2ZTHSUPIA) T
SM25C o]FEARAN wfREHHH 2AL 2ANY]
93sled Table 33 o} AAFME 1Y% ¥ =zt
HEEP), AALFEP)E BAsL, AP P S Tt
o AAAZKR)E Mg & ulRAZKL)S @A
Aok

24, AE
olgRe FEE APRE, ANE, WHFE
52 o] BARc 948 WS AR 2

Aukd AZH6)E AR e AFAE S v
FAE7I(UTM-30T)e A 34 E Imm/min 2 &
ettt

229 -2 - A S Mounting press 9+ dwlr]
of 8 A% AFHY HuF mAzE HARE A
PHE 7HE3IA I, HARAIE L vlo| A2 H[AA H
% A¥7)E o}83l Load 200g, Running time 20
sec?] Zzo|A AlHH zlo| 3mme] &4 ZAAH (Weld
interface)®} W. L #9- 212} Smm®-& 1mm 7HF o,
2 ZAsAoh dujd AL Ad He A
ulsh 3 Mo z= 458 95% Nitric acid 5%
godof] 15% B¢ BAA7 3, B2 AHg & =2

Yol Do

SlmiteleMatslx], M146A ®3Z, 2001

Table 3. Friction welding condition
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Fig. 3. Tensile strength vs. Py, P, for the friction welded joint
of SUP9A to SM25C
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Fig. 4. Total upset vs. Friction time in friction welded joint of
SUP9A to SM25C
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Fig. 5. Tensile strength vs. Heating time in friction welded joint
of SUP9A to SM25C

Agd B (=2~dsec7} o-% AL & &=
At

Fig. 63} Fig. 7-& vl&AIZE y0] A - $E A2 »}
Z 83 ANE (%), TH FFE (%0l "R
= 932 Yl Aotk o] afoM & F YK
o] JAlE (%) T FFE 6(%)2 t=2~4secd
7350 BARTE o 134 ojog Frks) A9
oA & EA7} Q& %33 A}t dojAe) =3
FEAE3 vl EFGA7 Mg B Bop d

Hol H ¥ & 4 Utk

33. Ola BHFe| ASEE

Fig 8¢ o|%A) o1 4% AgAAAs &
AN FEE Hed Aoz ALRIAY 3
EgolE Peak?7h ZANAT, FARAAY A

~+— pre heat treated —e— post heat treated
m - LS P VR e

Reduction rate of area(%)

Friction time, t(sec)

Fig. 6. Reduction of area vs. Heating time in friction welding
of SUP9A to SM25C
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