Zircaloy4 A5 % HolA &35 274 54 A7
Corrosion Properties of Zircaloy4 Cladding Tube having
Ja Laser Welding Part in Elevated Temperature
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ABSTRACT: Corrosion and tensile properties of zircaloy-4 cladding tube having a laser welding
part in elevated temperature are studied to present the criterion of quality evaluation in nuclear
reactor and to found the scientific basis of SCC, with laser welding method using by coupling
up cladding tube to end cap. In the result of tensile test(400C), the fracture is not happened in
the welding part but base metal and the result of corrosion test(400°C 1500psi steam), corrosion
rate of the molten zone and PMZ is a little higher than the other zone
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B A7) AHEE AsE H2AE 13m, $7A04m9] Zircaloy4 tubeZ 1 3183 A3 7]AH
E43]E Table 1, Table 2 o} 2},

Table 2 Mechanical properties of Zircaly-4

Table 1. Chemical composition of B0 %E—' Z:}L ?(MPa) 770
. (20T 3-E 7} % (MPa) 600
Zicaloy-4(wt%) A5 (%) >3
Sn Fe Cr ¥e) Zr o1 A7} i (MPa) 460
31-2(385C) 3} 7} &2 (MPa) 370
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AT 274 8 JEEAHY FF S §ol3tA 98, 4A A& EE 7ms lsaer pulseE ¥ §
8t} Zircaloy-4 S ds M E@S] ulgEd] AFLFog oA A oA FHRE FPAH
3, §3FE PAHA ¥& AFBE ¥ln 3gGoh(Table 3)

Table 3. Variation of laser welding

A

Pulse Width v A9t Fu} Calory Power
(ms) V) (Hz) 1)) (W)
Virgin - - - -

5 290 7 24 168

7 280 7 28 196

10 280 7 33 231

15 290 7 36 252

19 286 7 38 266
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ASTM E 21-929] w2}, {77t AR FUo HXEE 742 25mZols dad § FH S A
Hadoh AEe Y-S YA 400CHA 408 ARAAZ F 1 m/min]e] &2 IF HAx
Zt v 3 APt Bage FsAh A" AFFAE Figle Yl

O AE=H

@ adapter(sus304)

@ connector(sus304)

@ plugin(sus304)

® H71E

® loading rod of test machine(ShimaczuServopulser EHF-ED5)
@ thermocouple

Fig. 1 Schematic of
furnace inside
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widthe] #H3}o] wl & stress, strain 3t EAL WA R 231 th.(Fig. 2, Table 4) 2 Ao Hla)
BEgke] W3le HAZ PMZ, §§5771 obd EAoA micto] dojyton sade dimpleo] A5
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a00 ] = Vigin Table 4. Tensile properties of Zr-4 welded tube
e S = O Weldin Tensile S i
a0 [— - - B S N B QU g ensile Stress Elongation
"\?{7\.\_\ tome Variation (MPa) %)
gm - P T e P virgin 304 32
g 100 N U N U 5ms 359 26.2
7ms 363 25
10ms 383 22
o 8 10 15 20 25 30 35 15ms 336 23.7
strain(%)
. _ 19ms 355 24
Fig. 2 stress-strain curves
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Pre-transition: dw"= k.., - 2(1)
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Fig. 3 Corrsoin Behavior of Zr-4 Fig. 4 Thickness and distribution

having a Laser Welding Part
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Fig. 5 Component distribution Fig. 6 Component distribution
of oxide film of oxide film
(inner surface of F.M) (outer surface of B.M)
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