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ABSTRACT: In this paper, joints of Cu-ICr-0.1Zr alloy to STIS316L were performed by friction welding method Particularly,
Cu-ICr-0.1Zr alloy is attractive candidate as nuclear power plant material and exibit the best combination of high strength and good
electrical and thermal conductivity of any copper alloy examined. The stainless steel is a structural material while copper alloy acts as
a heat sink material for the surface heat flux in the first wall. So, in this paper, not only the development of optimizing of friction
welding with more reliability and more applicabililty but also the development of in-process real-time weld quality (such as strength and
toughness) evaluation technique by acoustic emission for friction welding of such nuclear reactor component of Cu-1Cr-0.1Zr alloy to
STS316L steel were performed.
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Fig. 1 Shape and dimension of specimens (unit : mm)
(a) Friction welding and AE test specimen
(b) Tensile test specimen at room temperature
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Table 3 Various condition of dissimilar friction welding of Cu-1Cr-0.1Zr to STS316L

Case R:ptigdon HeaItJing pressure Forging pressure Heating time Forging time Total upset
n(rpm) 1 (MPa) P; (MPa) ti(sec) tx(sec) Ur (mm)
20 30 4.9
30 40 9.0
40 60 11.9
50 80 14.2
! 2,000 60 100 3 3 17.1
70 120 17.2
80 140 17.7
90 160 19.6
2 2,000 80 140 05~6 5 8.72~2438




90 % - AL B -

7|4 R*E 7] E(coefficient of determination)2A] 1] 7Pz
A Huz Ao Azr) vi¢ gvn & F JvKe. 5,
1995; 1996; Oh, et al., 1996; 1997).

FYANF U(mm)ot v}2AGARE #(9)e] F@BA= 18
AN & F gRol wAVIEAZL 4o FAMEFE FAAFH
Ul A¥Roz Z718s ¢ 4 ok

o] oA OrZ(optimum ¢ zone)v t=1~3s(Fig. 4)o|H,
Z2AAFE U= 05~52mm °|t} Ui Uprlkol:, Ures Url
oz wEERAAl AR didld gARFEeR U, U,
g FAHzA02 A3l wpALHE & 5 Slvh

312 M Zh7he| AlEbaA

Fig. 4= Table 3(Case 2)¢t #& XA ¢15mm B<I
Cu-1Cr-0.1Zr7} STS316L7& v}a83 8 o)A nhE83 A9
AGRE odMPa)et 7}EAIZE tis)he] FRAPS AFPHow

450
= g of B.M (Cu-1Cr-0.12r)
420MP
L ool e i
= . ]
5 — Q
'.é ssor (] /. o
n
g \./ "6
= 300 [ 1S
w 3
® £
2 as0f 53
©
[
200 1 1 1 i 1 1 1 1 1 n i 1
20 30 40 50 60 70 80 90
30 40 60 80 100 120 140 160
Heating pressure, P, (MPa)
Forging pressure, P (MPa)
Fig. 2 o, vs. P, P, in dissimilar friction welding of

Cu-1Cr-0.1Zr to STS316L
Welding condition : as shown in Table 3 (Case 1)
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Fig. 3 U, ¥, Uy,t and Uy vs. ¢ for dissimilar FRW of

Cu-1Cr-0.1Zr to STS316L
Welding condition : as shown in Table 3 (Case 2)
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Fig. 4 o0, vs {; in dissimilar welding of Cu-1Cr-0.1Zr to
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Welding condition : as shown in Table 3 (Case 2)
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STS316L (¢ 15 bar to ¢ 15 bar)
Welding condition : as shown in Table 3 (Case 2)
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Fig. 7 5, vs N in dissimilar friction welding of Cu-1Cr-0.1Zr to
STS316L (¢ 15 bar to ¢ 15 bar)
Welding condition : as shown in Table 4 (Case 2)

Table 4 Optimum N zone for dissimilar FRW of Cu-1Cr-0.1Zr
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