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Corrosion Property for Solid State Bonded Joint of SUS304L Stainless Steel and Zr

Kazuo Ei1, Hirosada IRIE and Takayoshi KASUGAI

Synopsis : Corrosion resistance of diffusion bonded joint with Ta foil inserted between the bonded surfaces and friction welding joint for SUS304L and
Zr was examined in 3N-HNO; solution contained Cr°®" ion.

In a short term dipping test, it was difficult to qualitatively investigate the corrosion property for both joints, because it depended strongly
on the surface condition (preparation) of the specimen before the test. In a long term dipping test, however, the type of the corrosion was
mainly found intergranular corrosion in SUS304L base metal for all of the joints, moreover this developed the falling off the crystal grain of
SUS304L base metal. In this corrosion process, a possibility that galvanic potential difference between dissimilar metals accelerated corro-
sion was pointed out, then local potential gradient was investigated using a measuring system, in which a sharp vibrating probe was scanned
across the joint interface. SUS304L base metal showed a positive local potential gradient which indicated on acceleration of corrosion in
SUS304L. But it was not so large and corrosion rates of SUS304L for the both solid state joining were nearly same value as that without Zr
or Ta base metals.

The acceleration of the corrosion at dissimilar metal joints were not observed from the results of the dipping test and the measurement of

the local potential gradient, it is considered that there is no problem of the corrosion resistance in these joints.
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Table 1. Chemical compositions of used materials.

a) Zr
(mass %)
Hf Fe+Cr H N C (¢] Zr+Hf
0.2 0.08 0.0005 | 0.006 0.01 0.14 >99.2
b) SUS304L
(mass %)
c Si Mn P | s Ni Cr
0.02 0.51 091 0.034 ‘ 0.001 9.09 18.54
c) Ta
(mass %)
C H [ N [¢] Cu Fe Mo Ni Nb Si Ti A% Ta
' 0.01 0.005 i 0.001 | 0.006 |<0.001|<0.001 |<0.003 |<0.001} 0.001 | 0.001 | 0.001 | <0.010 99.95‘
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Fig. 1. Schematic diagram of local corrosion cell and mea-
surement of corrosion electricity by scanning vi-
brating electrode technique.
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Fig. 2. Schematic diagram of local potential gradient dis-
tribution equipment.
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Fig. 3. Example of local potential gradient for Cu/Fe/
Brass/Mild steel/Cu joint in 0.5 N-HNO; solution
at room temperature.
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SUS304L

b) SUS3041/Zr friction welding joint.

Fig. 4. Specimen surface of joints after 740h in 3N- b) 2400h.
HNO,+0.1 g/l Cr** solution at 333K.

Fig. 6. Specimen surface near diffusion bonding zone of
SUS304L/Ta/Zr joint in 3N-HNO,+0.1g/l Cr®*
solution at 333K.
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SUS304L

b) 2400h.

Fig. 7. Specimen surface near friction welding zone of
SUS304L/Zr joint in 3N-HNO,+0.1 g// Cr** solu-
tion at 333K.
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Fig. 8. Specimen surface of joints after 144 h in 3N-HNO,+1.0 g// Cr®" boiled solution.
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a) SUS304L/Ta/Zr diffusion bonding joint.

b) SUS304L/Zr friction welding joint.

9. Local potential gradient in 3N-HNO,+0.1 g// Cr**
solution at room temperature.
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