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Self-Welding Behavior of Various
Materials in a Sodium Environment.

Self-Welding of SUS316 and Hard chrome plating.

S. ‘Mizobuchi.
S. Xano.

M, Namekawa.
T, Owada.

H, Atsumo.

Self-Welding occurs at the contact surface point of two
materials in high-temperature Sodium. In this experiment

We conducted as to self-welding tendencies of the candidate
meterials for the fuel-assembly pad in high temperature Sodium.

The results obtained are as follows:

1) Austenitic stainless steel (SUS316) showed a marked tendency
to self-weld at 600C, and some different material couples
with SUS420 and CrzCp (coated with plasme-spray) were. self-
welded by the formation of diffusion layer.

2) Hard chrome plating material couples with austenltlc stainless
steel showed tendency to self-welding, but the same material
couples showed little welding. : ‘ -

3) Numerous crackings were. showed on surface layer of the hard
chrome plating after sodium immersion test. “

4) DMolybdinum and Hard &lloy materials showed no-self welding.

Sodium Technology Section
Sodium Tephnology Division
Oarsi Engineering Center
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Fig—1 Flow Sheet of Test Device (F—1)
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Fig 3 Dimensions of Specimen-:

Table —2 Hard chrome plating conditions
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Photo ? Optical Micrographs on Surface of SUS 316
after Tensile test.
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Photo 10 Scanning Electron-Micrographs on

Surface of SUS 316 after tensile test.
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photo 15 Electron probe Microanalysis of Ni .
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photo 16 Analysis on Self-Welded SUS316—~SUS420 Couple
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Table—5 Electroplating Conditions

No Ao FORE( L) A v FHE DA BT Ao REITA—p—
1 40 i L HBROE 2w * (#R)
2 20 HEE(600#*) Wiz e—a( k)
3 20 ARL "
4 10 iy g ”
5 20 | AL SEERFH(H)

¥, AvFNBRIRTERAvF T v FBRY— Y =B (270282002372,
W2 2/ 0) kR, BESHrt, 20A/dm® OBRBETCHL L, £— 50
ThHS DHITHEDR [BE ] OBRBESEK <y FEBOEGLFLMBLECH D, FLAER
—&edEdIND, R, H2DOERPAIBWICy I —2hb ka3 T700~900KA-T
oo BHZ 5 4« 4 v ORBRNORERLEE — 1 7 ICRF, REAEEShAFEE

X113

Hard Chrome plating

(poIishrfinishing)
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X250
As plated 'P_l ated by MAPI

( plating thickness 2 204 )

xﬂ5

X250

plated by HARDEN CHROME
(plating thickness ¢ 20 )

As plated

photo 17 Surface Micrograpbs of Hard Chrome plating before Test
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soe Ay FREEHCLUAMNED, ~2EHLALBEDhI3EREE-20CART, BBELA

photo 18 Sel f—Welded Specimens on Hard chrome plating

o Or plating
Cr platingJ Esntact'7 layer
. § e aye
" layex 7[ Surface /F
X113 X450

photo 19 Cross Sectional Micrographs photo 20

of hard chrome plating
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B, RUBHECH ofto BEEE—23KRTo WINORFETHRALAHE TS, RE

-photo ‘21 Appearance on Contact

Surface of hard chrome plating

20p

X225 X450

photo 23 Optical Micrographs on Surface of hardle‘ﬁlafiﬁg after Tested
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Contact Surface

photo 24 Scanning Electron Micrographs on Surface of hard Cr X2830

plating after Tested
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X 1 %1

X113

upper Specimen ( SUS316 )

Contact Surface ( Self-Welded Surface )

Spray—Coated Chrome—Car?bide by Plasma—Gu

SUS316

X250

photo 26 Cross—Sectional Micrograpns of SUS3 16— Chrame Carbide Couple
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Di ffusion

Zone

X113 X450 X900

photo 27 Cross—Sectional Micrographs of Sel{-Welded SUS316—Cry G Couple
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plicto 28 Electron probe M_iéroanalysi-s of Ni - (SelfWelded
' ‘ _ SUS316—Crs« 15NiCr Couple)

Gl <1400
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Di ffusion
Zone (Ni=rich)

Microanalysis of Cr X800

photo 29 Electron proﬁe Microanalysis of SUS316—Cr; G -15NiCr Couple

: X545 . , - X1700
pheto 30 Scanning Electron Micrographs of Interface on SUS316—Cr{,+15Nicr
‘ : ' Couple
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